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ABSTRACT 

The PDP-9 Mini Time-Sharing System (MTSS) is a small 
general purpose time-sharing system running on a Digital 
Equipment Corporation PDP-9 computer with BK of core memory 
and three Teletype terminals. MTSS demonstrates the 
practicality of implementing a general purpose time-sharing 
system on such a small computer, and illustrates one way in 
which this can be done. 

MTSS provides the facility 
simultaneously to load or create, 
arbitrary machine language programs. 
programs may exceed (slightly) 7K 
arbitrarily large if assembled in 7K 

for three users 
debug, run, and save 
These machine language 

in length, or may be 
segments. 

MTSS imposes minimum constraint on the content of such 
programs. Physical paper tape, Teletype, and disk 
input/output are available to users using standard IOT 
instructions. Physical disk and DECtape input/output are 
available to users by means of Special IOT instructions~ 
Logical file operations on disk or the user's own DECtape are 
also available by Special IOT instructions. 

MTSS is designed to permit additional system programs 
and features to be easily added. 
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INTRODUCTION 

The PDP-9 Mini Time-Sharing System ( MTSS) is a general 

purpose time sharing system running on a Digital Equipment 

Corporation (DEC) PDP-9 computer with BK of core memoryo 

MTSS is capable of handling arbitrary user-originated 

machine-language programs whose length may (slightly) exceed 

7K without segmenting, or may be arbitrarily large if 

assembled in 7K segments. 

MTSS is a two-fold project. It serves the educational 

purpose of illustrating one way in which a general purpose 

time-sharing system can be implemented. It is also an 

exploration of the practicality of a general purpose time­

sharing system on such a small computer. 

Educational Role 

MTSS provides a relatively simple system running on a 

relatively simple hardware setup for students to work with. 

In contrast to a larger public-utility type of system MTSS is 

designed to be easily altered by students to see how changes 

affect the system. MTSS is ·simple enough for this to be 

practical; it is written flexibly enough to permit easy 

addition of system features or system programs. The small 

core size of the PDP-9 proves to be a much less serious 

limitation than one might suppose. One could implement on 
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INTRODUCTION (continued) 

MTSS almost any feature of a larger system he wished to. 

Practicality 

It is interesting to note that the PDP-9 memory 

protection hardware was engineered assuming that it would not 

be used on an 8K machine (see section 4.3: Memory 

Protection). In spite of that, MTSS is a highly flexible 

system capable of giving good service to a limited number of 

users. The main limitation on the number of users is that it 

is difficult to fit very many Teletype line buffers into a 

Resident Executive which is itself only about seven hundred 

(octal) words long. 

MTSS Hardware 

MTSS uses: 

one minimum configuration PDP-9 including: 

8K of 18 bit core memory 

Section 3 

300 cps paper tape reader 

50 cps paper tape punch 

console Teletype 

16.7 msec real time clock 

high speed I/O data channels 

program interrupt control 
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INTRODUCTION (continued) 

memory protection option 

disk controller with one 256K disk platter 

DECtape controller with two DECtape transports 

Teletype controller with two model KSR33 Teletypes 

These numbers are in no way system limits. In addition 

to the current hardware, MTSS is capable of supporting 

additional disk platters, DECtapes (DEC's block addressable 

magnetic tape), and additional terminals~ MTSS could be 

considerably expanded, should the hardware be purchased. 

System Transparency 

MTSS is designed to permit machine language programs to 

operate as nearly as possible as they would on a dedicated 

machine (i.eo MTSS is designed to permit maximum practical 

system transparencyQ) Also· the user can control from his 

Teletype nearly all of the functions he could normally 

control from the console switches. Transparency makes the 

system especially valuable to beginning machine-language 

programmers. 

System transparency permits programs written for the 

PDP-9 to be run under MTSS with minimal alterations. 

Illustrating this, MTSS currently runs the GROWTH system 

DEBUGGER, LOADER, standard Teletype handler and standard 
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INTRODUCTION (continued) 

catalog routines~ These are run with little change from the 

originals, except to add a few features desirable for MTSS 

users~ The BASIC Interpreter is also run this way. 

As an extension to its transparent mode of operation 

MTSS offers users certain Executive services~ The user 

requests such services by using "Special IOT instructions". 

MI'SS System Programs 

MTSS system programs are 

is the Executive program. 

of three types. The first type 

The Executive consists of one 

Resident Executive program and (currently) four Executive 

overlays. The overlays are SWAPPER, two Memory Protection 

overlays, and a Special IOT handler. (Special IOT'S are MTSS 

EXECUTIVE service callso) 

The second type of system program is the Phantom 

programQ Phantom programs may be thought of as parts of the 

Executive that run in place of the user for whom they are 

doing a serviceo Except that they have privileges normally 

reserved for the Executive, and except that they alter 

neither the user's core nor his registers, they are in all 

respects a user program& The name is derived from the fact 

that apart from the service it· performs, the user cannot 

detect the presence of a Phantom program. 
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INTRODUCTION (continued) 

The third type of system program is the System-Supplied 

User Program (S-user program)~ These programs are, at the 

user's request, overlaid on his coree 

User Programs 

MTSS permits a user to load (using LOADER) or to create 

(by patching with DDT)· his machine language programe The 

user can then debug the program (using DDT) or he can run it 

(from MONITOR or from DDT) o Upon completion he can save to 

disk or to DECtape his core image and/or his "physical disk" 

(using LOADER) o 

Alternatively he can create· and - run· a BASIC program 

using the BASIC Interpreter. 

MTSS Disk and DECtape Usage 

MTSS uses the disk for· program storage and for swapping. 

It keeps a copy of each of· its files (except the 

initialization and Resident Executive programs) on the disk. 

Each time it needs a program it reads in a fresh copy. 

Also on the disk, for each user, is a place to which he 

can be swapped, a place to which the non-pure portion of any 

Phantom program he caused· to run for him can be swapped, and 
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INTRODUCTION (continued) 

an area referred to as the user·' s 0 physical disk". The 

user's "physical disk" is the only area of the disk he can 

reference physicallyo He can do this either with standard 

IOT instructions or with a Special. 

MTSS files are cataloged in the GROWTH system catalog. 

It is possible for a user to catalog files in the same 

catalog a This practice is strongly· discouraged, however, 

else the disk would soon be fullo It is preferred that the 

user save his files only on his own DECtapeo Files saved on 

either the disk or on the user's own DECtape are completely 

compatable with the major operating system on the dedicated 

machine (the GROWTH system) o Likewise, files saved under 

GROWTH are accessible to MTSS~ 

System Performance and Verification 

MTSS verification has been somewhat informal. One type 

of verification is that the system runs. Both the Phantom 

programs (MONITOR, LOADER, DDT, and CATALOG) and the S-user 

programs (DEBUGGER and BASIC) run successfullyG This set of 

programs includes three written for the system, and three 

written previously with no thought of the system~ That all of 

these run successfully is regarded as verification of the 

system's ability to run arbitrary· machine-language programso 
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INTRODUCTION (continued) 

The system's ability to handle infinite· loops and large 

amounts of output has been demonstrated by setting from one 

to three Teletypes ·doing either· an infinite loop (and 

verifying that each Teletype was getting ·it's share of 

service) or doing· an infinite core dump to the Teletype. 

User response has always been good~ In none.of the above 

trials~ nor in any specially patched test programs has it 

been possible. to deprive any user · of his share· of processor 

time, to prevent him from returning to MONITOR at will, or to 

prevent him from keeping his Teletype continuously busy with 

output if that was what his program was trying to do. It has 

not been possible to drive user response to be slower thart 

one and a half or two seconds, and response is generally 

faster than that5 

The sole exception to these response figures is that if 

one user is doing ·a DECtape operation, it temporarily 

suspends all system functions except buffered· Teletype I/O. 

This produces no noticeable effect generally, but is 

noticeable if a long DECtape operation is involvedo A long 

DECtape operation is felt to be rare enough· that this is not 

a very significant shortcomingo 
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INTRODUCTION (continued) 

Scope 

This thesis project establishes a powerful and flexible 

structure for MTSSQ It does not attempt - to completely fill 

in this structure· more than is necessary to demonstrate the 

important features of it~ Thus further program level system 

services would - be provided as additional Special IOT 

instructions, possibly requiring additional 

or Phantom programs~ Improved catalog 

Special overlays 

structure, file-

building and editing, compilers, and assemblers would all be 

provided as additional Phantom programs~ The DATAPHONE and 

Graphics II peripherals could be enabled, but would probably 

each require an additional memory protection overlaye The 

Automatic Priority Interrupt system could be enabled in the 

same manner as the Program Interrupt system is now, but would 

require a larger Resident Executive, which would slightly 

exceed lK, pushing the Executive size up to the next 

boundary, 2K~ In· the current implementation it was felt 

desirable to allow maximum size user programs~ 

Comparison 

It is difficult to compare MTSS directly with other 

small machine time-sharing systems~ Most such systems 

require from 12K to 20K minimum core size, and it is not 
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INTRODUCTION (continued) 

always clear how many users this size can handle. Most such 

systems are then limited to running interpretive programso 

Perhaps better than most is DECws PDP-8 system which can run 

user programs of up to 4K in length in a machine with a 

minimum of 12K of core0 

By contrast, MTSS can handle arbitrary programs for 

userso MTSS allows 7K user programs to be run in an BK 

machine, and full size programs to also be debugged. With 

its Phantom and s-user system program structure added to its 

capability for running arbitrary user-mode machine-language 

programs, MTSS is particularly easy· to expand· to add system 

services as desired~ Adding system services does· not make 

MTSS any larger than nowu It merely requires more disk 

storage& 

Future Ideas 

There are several minor additions that could be made& 

One could make a virtue of the software echo required for the 

remote Teletypes by adding a mode to refrain from doing the 

echoing, thus concealing inputo 

The catalog · structure could be changed to permit 

filenames of more than three characters, as well as passwords 

and access bitso 
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INTRODUCTION (continued) 

There are also some more important additionso To 

conserve core space· with a lot of Teletypes, a denser packing 

scheme could be used for Teletype buffers. To minimize 

Teletype buffer size·, an improved scheduling algorithm could 

be developed to give a priority for core time to a job which 

has just had it's I/O roadblock status cleared. 

A number of MONITOR· commands, including specifically the 

resource allocation and de-allocation commands could be 

handled from programs, possibly~ 

If the Resident Executive is allowed to grow, and if the 

Executive overlay area is allowed to grow, the Graphics II 

scope and the DATAPHONE could be enabled, and user API 

service could also be enabled. 

A very useful thing would be to have· a fault vector for 

user programs~ This· should be optionally enabled by either 

a MONITOR command or a Special IOT instruction. It would, 

for example, permit system programs such as DDT to retain 

control when the user does an illegal operation0 It would 

mean that not all currently fatal errors need be so0 

Special IOT instructions for bulk data transfers could 

be easily amended to specify a device table entry rather 

than an actual device for the transfer. Then this table 
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INTRODUCTION (continued) 

could be set either by a MONITOR command or by a Special IOT, 

thus giving programs- full device independence a The transfer 

commands could also be expanded to include paper tape 

operations and Teletype operatibns~ 

User CAL instructions should be made legal. When that 

is done then the DEC VSA·operating system can be added to the 

system as a set of S-user programsw There is no reason other 

than the CAL instruction why VSA cannot be run so far as it 

fits into 7K~ 
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ENVIRONMENT 

MTSS is not operating in a vacuum~ To maximize its 

usefulness and to minimize inconvenience for all machine 

users it must take into account established local patterns of 

usage as well as available hardware .. 

4.1 ) Software Environment 

At Dartmouth the PDP-9 is used mainly for two purposes$ 

One purpose is to allow actual hands-on machine experience 

for beginning machine language prograrnmerso The other (lower 

priority) purpose is the playing of real-time games on the 

Graphics II display scope~ The locally programmed GROWTH 

operating system is commonly used; the DEC VSa operating 

system usage is small and declining. 

Most PDP•9 users-do all of· their file building, editing, 

and assembling operations -under the· Dartmouth Time-Sharing 

System for two reasons~ First, DTSS has more familiar and 

more powerful facilities for these things than does the PDP-

9 o Second, this frees the PDP-9 from unnecessary work, 

allowing it to do those things which can be done only on it 

-- the debugging and running of PDP-9 machine language 

programso MTSS, therefore, accepts- all forms of output from 

the DTSS assembler (9MAP) o 
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ENVIRONMENT (continued) 

To permit users to easily switch operating systems 

without doing frequent disk saves to and restores from 

DECtape all three systems share the disk (see section 13)~ 

Since GROWTH is more commonly used than VSA, MTSS and GROWTH 

catalogs and files are interchangeable (see section 11)0 

There are two other fundamental constraints underlying 

MTSS designo One is that, since most machine usage is to 

gain familiarity with machine language programming, maximum 

system transparency should 

possible, a program running 

same results it would on 

be retained~ That is, so far as 

under MTSS should produce the 

the bare machine~ The other 

constraint is that since we have only 8K of core, users 

should be allowed as much core as possible~ Due to the way 

the memory protection hardware works this means restricting 

the operating system to lKo 

4 "2) Relationship· Between· MTSS ·, .. GROWTH, and DTSS 

Neither GROWTH nor MTSS has its own assemblere To create 

a program for the PDP-9 one should create a source file in 

DTSS, assemble it in DTSS using 9MAP, and either punch the 

object file on a paper tape or write it on a DECtapeo Copy 

either version onto a DECtape with a GROWTH catalog if you 

wish tos (If you do not know how to do these things consult 



ENVIRONMENT (continued) 

the GROWTH system documentation which is available both in 

the DTSS file PDP9LIB***:DOCUMENT and in a line printer 

listing binder in the PDP-9 machine roomQ) 

Files written in any format onto paper tape, disk, or 

DECtape by the GROWTH system are acceptable to MTSS; and 

files created by MTSS are acceptable to GROWTHo 

4o3) Hardware Environment 

MTSS runs on a DEC PDP-9 computer with 8K 

memory~ Core memory is (optionally) expandable to 

of core 

32K by 8K 

increments~ Memory cycle time is one micro-secondw For high 

speed data transfers the memory is accessed by a data channel 

facilityo 

Clock 

Timing is controlled by a sixty· pulse per second real­

time clockm The clock can be enabled or disabled under 

program control. 

Program Interrupt-system 

Coordination is achieved through the Program Interrupt 

control (PI) , a single level interrupt facility which can be 
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ENVIRONMENT (continued) 

enabled or disabled under program control. All input/output 

devices are interfaced to the 

memory protection violationso 

disconnected from the PI under 

PI, as are the clock and 

Disk and DECtape can be 

program control~ Upon receipt 

of an interrupt a flag search must be made to determine which 

device generated the interrupt. 

Memory Protection 

The memory protection option permits a boundary to be 

set which specifies protected core {locations 0 to boundary -

1) and unprotected core (locations boundary to the maximum 

core address) c This boundary can be set, under program 

control, in 2000(8) word increments.. Memory protection 

violations are caused by an attempt to execute any IOT 

instruction, to halt, to OR the accumulator switches into the 

accumulator, to do a memory reference instruction whose 

effective address is below the· boundary·, or to do an XCT of 

an XCT. The last is because chained· XCT's form a non­

interruptable sequence~ Note that indirect memory 

references where the effective address is fetched from a 

location below the boundary are quite legal if the effective 

address is itself above the boundary~ In particular this 

allows the user to reference the auto-index registers 

indirectly (thus altering them), so the Executive may as well 

Section 4 .. 3 -15-



ENVIRONMENT (continued) 

allow the user full and correct use of them. 

References to non-existant memory, including disk or 

DECtape data channel transfers past the end of · core are 

supposed to be trapped with the non-existant memory 

reference violation flag set .. On an· 8K PDP-9, however, this 

flag is not enabledo- ·Non-existant memory references instead 

wrap core (i$eQ they are used mod 8K) Q The result is that 

memory reference instructions will either cause an ordinary 

memory protection violation, or if they are far enough off 

the end of core will be legal~ But data channel transfers 

that go off the end of core will not traEo If such a data 

channel transfer were writing to core it could destroy the 

resident Executiveo Therefore the system must do enough 

error checking to never let such a transfer get under way .. 

User mode can be enabled under program control.. It is 

disabled by a program interrupt, by a memory protection 

violation, by a CAL · instruction, or by a CAL (indirect) 

instructiono The system must be careful or else a CAL 

(indirect) could seize control of the system. 

Peripheral Devices 

Standard PDP-9 peripheral devices used in MTSS are a 300 

cps paper tape reader, a 50 cps paper tape punch, and a KSR33 
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ENVIRONMENT (continued) 

Teletypeo MTSS currently also has· one multi-station Teletype 

control and two Teletypes connected to it·e The PDP-9 can 

accept up to four Teletype ·controls,· each of which can 

control up to four Teletypes~ For these remote Teletypes 

software must echo each· character· typed~ The console Teletype 

has a hardware echoo 

DECtape is DEC 8 s block ·addressable magnetic tapeQ A 

single block anywhere on the tape can be read or writtenG 

Standard DECtape format is 1100(8)· blocks of 400(8) words 

eacho The DECtape can be attached to 

system under program control. MTSS 

and two DECtape transports~ The 

handling up to· eight transports~ 

or detached from the PI 

has one DECtape control 

control is capable of 

MTSS has one disk control with one 256K fixed head disk 

plattero The disk can· be attached to or detached from the PI 

SYSTEM under program control~ The control can handle up to 

eight platterso 
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INPUT/OUTPUT DEVICE TREATMENT 

Except for Teletypes it is not practical to make a 

permanent as~ignment ·of· ·any resource to a particular user. 

For one thing there would not be enough resources for all 

userso In the second place, even if there were, someone would 

be apt to have a legitimate need for more than his share of 

some resourceo The way MTSS handles resource allocation is 

that it permits a user to specify to MONITOR the resources 

he needso If the resource specified is free it is assigned~ 

Otherwise a warning message is printed. When a user is done 

with a resource he must have MONITOR de-allocate itB No one 

can de-allocate anyone else's resource unless he is on a 

control line~ An allocation request is a MONITOR command: 

ON <resource> 

A de-allocation is of· the form: 

OFF <resource> 

Resources can neither be allocated nor de-allocated under 

program controlo Available resources and their abbreviations 

are: 

abbreviation· 

ACS 

DTn 

PTR 

PTP 

CNT 

Section 5 

resource name 

hardware accumulator switches 

DECtape handler #n 

paper tape reader 

paper tape punch 

control line 
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INPUT/OUTPUT DEVICE TREATMENT -(continued) 

When a job tries to execute an IOT instruction 

pertaining to a device· not previously- allocated to it, the 

job is terminated with ·an appropriate error message and 

control is returned to MONITOR~ 

All flags of devices not allocated to a job will be 

turned off in its software I/O device status word. 

TELETYPES 

to the user as is Teletype I/O is as nearly transparent 

practicale The only character the user cannot use 

indiscriminately is a null (control shift up')~ If the user 

types one it will kill his running program, stop all I/O, and 

return control to MONITORa No character other than null has 

any meaning to the MTSS system when a -user program is 

running" 

In order to insure that Teletype I/O will be 

continuous, even while the user is swapped· out for a maximum 

length of time, The Resident Executive keeps an I/O buffer 

and a one character-buffer for each Teletype. The I/O buffer 

is used as either an input buffer or an output buffer at any 

given time8 Its purpose is to permit uninterrupted Teletype 

I/O while the running program is swapped out of core. 
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INPUT/OUTPUT DEVICE TREATMENT- (continued) 

On input, whenever the user types a character other than 

null (or control 'x' if the delete option is on and output is 

in progress)i his software keyboard- flag is set, his keyboard 

I/O roadblock flag is cleared and the character overwrites 

the previous character in the one-character buffero If no 

teleprinter output is in progress the character is also 

placed in the next slot in the line buffer~ If the buffer is 

full the last character in it is overwritten~ 

When the user does a keyboard read buff er (KRB) 

instruction his accumulator will be supplied with a buffered 

input characteru If output is in progress, this will be the 

character from his one-character buff er and his software 

keyboard flag will be clearedo If output is not in progress 

this will be the oldest character from his line buffer; the 

software keyboard flag-will be cleared only if it is the last 

character from this buffer~ Thereafter, continued KRB's will 

continue to read the same character if there is no more 

input typed. 

When the user program does a keyboard skip on flag 

(KSF) instruction his program is made to skip if and only if 

his software keyboard flag is set~ Keyboard I/O roadblock 

occurs when a program does a KSF which fails to skip and is 

followed by a <JMP o-l>Q It is relieved whenever the user 

Section 5 -20-



INPUT/OUTPUT DEVICE TREATMENT (continued) 

next sets his software keyboard flago Thus input is character 

ori~nted rather than line orientede This causes an 

inefficiency which is tolerable to a system the size of MTSS 

and which is necessary in order to have reasonable system 

transparency., 

When the user program does a teleprinter send (TLS) 

instruction and the output~in-progress flag is already set, 

its output is placed in the next available character 

position in the line buffer~ If· the buffer is already full 

the previous character is overwritten~ If output is not in 

progress any unread input is destroyed, the character is sent 

to the teleprinter, the software teleprinter flag is set, and 

the output-in-progress flag is set~ 

When a program does a TSF the skip will occur if the 

teleprinter flag· is set and if there is also room in the 

output buffer~ Teleprinter I/O roadblock occurs if the 

program does a TSF which fails to skip and is followed by a 

<JMP o-l>o It is relieved the next time a character is 

printed reducing the amount left in the I/O buffer below the 

cutoff point necessary· to maintain comtinuous output~ 

Whenever the Resident Executive receives a teleprinter 

interrupt it checks· to see whether or not output is already 

in progresso If not, it exits~ If so, it tries to get 
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INPUT/OUTPUT DEVICE TREATMENT (continued) 

another character to printo If it gets one it prints it~ but 

if the buffer is now empty it changes the I/O buffer to an 

input buffer and then checks the software keyboard flag. If 

that is set it copies the character from the one-character 

buffer into the line buffero 

PAPER TAPE 

Paper Tape Reader and Paper Tape Punch are handled as 

two distinct devices~ Each may be assigned to only one job 

at a time, They may be assigned to different jobs or both to 

the same jobo Since neither device cares much about real 

time, a software image exists only of their flags. Remaining 

information is kept in the hardware. 

Whenever a paper tape interrupt occurs the Executive 

sets the proper software flag, clears the hardware flag, and 

exitsQ 

When a job issues a paper tape command an error message 

is printed if the resource has not been allocated to that 

job~ Otherwise if the command pertains to the device flag it 

is simulated based on the software flag~ Any other paper 

tape command is executede 

Paper tape I/O is not buffered, so it pauses whenever 
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INPUT/OUTPUT DEVICE TREATMENT- (continued) 

the job using it is swapped out of coreo 

DISK 

Disk I/O can be permitted to all user's simultaneously, 

since each user has his - own 'physical· disk' and his own set­

of software disk registers and flags" The Executive cannot 

overlap much of anything with disk operations, anyway, so it 

uses non~interrupting disk operations~ User programs may use 

either interrupting or non-interrupting disk operationso 

Whenever the Executive gets a disk interrupt it copies 

all of the hardware information into the current job's 

software images and exits~ 

A user program may use either standard disk IOT 

instructions or Special IOT instructions to cause transfers 

of data between disk addresses 0 - 17777, and core addresses 

2000 -177770 All disk operations will be simulated by the 

Executive so that they are transparent to· the 

The executive will map the disk addresses 

user program,. 

onto the job's 

"user physical diskn.. Any attempt to violate either the 

disk addressing or core addressing constraints will cause an 

appropriate error· message to be printed and the job to be 

terminated with control returned to MONITOR0 
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DECTAPE 

DECtape I/O is not conducted in a transparent manner .. It 

is handled solely by Specialso For a DECtape Special to be 

legal it must request the transfer of data between 

unprotected core and a DECtape handler previously allocated 

to the job. If the Special is legal, the transfer will be 

carried out and then control will be returned to the jobo 

Otherwise the job will be terminated, an appropriate error 

message will be printed, and control will be returned to 

MONITOR., 

ACCUMULATOR' SWITCHES 

The hardware accumulator switches can 

job to which they have been allocated. 

such instructions will be simulated 

"accumulator switches register" .. 

OTHER 

be read only by a 

For any other job 

on its software 

Other I/O devices and commands are illegal. The problems 

involved in implementing them ·are mainly concerned with a 

lack of core room for the necessary buffers and flags0 If 

they were to be made legal, the Executive would have to have 
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software versions of all of their flags, and in some cases 

would have to buffer information for theme It was felt to be 

better for now to keep the compact Resident Executive that 

MTSS has than to try to include all of these extra devicese 

In addition they establish little or nothing in principle 

that MTSS does not already have. 

If the Executive gets 

recognize, it just clears all 

exits. 

an interrupt it does not 

other possible interrupts and 
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SYSTEM INITIALIZATION 

60) How to Initialize MTSS 

1) Find the DECtape labelled "GROWTH" 

2) Mount it on a DECtape handler: choose a DECtape 

handlero Turn the LOCAL-OFF-REMOTE switch to LOCALo Rewind 

onto the left-hand take-up reel whatever DECtape is currently 

mountedo Turn the switch to OFF" Remove the old DECtapeo 

Put the "GROWTH" DECtape on the left=hand spindle~ Take two 

or three turns of tape around the right-hand take~up reel~ 

Turn the switch to REMOTEo Turn the WRITE LOCK WRITE 

ENABLED switch to WRITE LOCK to protect the system DECtape 

from accidental damage. 

3) Open the door to the disk cabinet~ Check to be sure 

that the WRITE LOCKOUT switches are all DISABLED except those 

numbered 54, 60, 64, 70, and 74 should be ENABLEDo Close the 

door .. 

4) Turn the LINE-OFF-LOCAL switch on the 

Teletype to LINEo 

console 

5) Carefully mount the first part of the paper tape 

labelled "GROWTH bootstrap" in the paper tape reader, Be 
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SYSTEM INITIALIZATI'ON (continued) 

sure the feed holes in the paper tape are correctly seated on 

the drive sprocketo Set the address switches to 100(8) (all 

of the white console switches should be down, except the 

left-hand bit 11 switch should be up)o Depress and release 

the I/O RESET toggle. Briefly depress the little white 

button on the paper tape reader. Depress the READ IN toggle 

switcho 

6) The paper tape will be read in and a user number will 

be requested on the console Teletypew Type any six digits 

followed by a carriage return~ Next a dollar sign ($) will 

bs printed on the console Teletype. You type "TPn:INT", 

substituting for n the number of the handler 

mounted the MTSS DECtape~ (If it is handler 

handler O .. ) 

on which you 

8, call it 

7) Relax and watch the DECtape move back and forth for a 

short whileQ It is busy initializing MTSS on the disk. When 

done it will type a completion message followed by: 

TSSMON 

# 

The system is now up and running. 
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SYSTEM INITIALIZATION (continued) 

601 What Actualll Happens 

The INITIALIZATION program has internal lists of the 

required system programs~ When it runs, it first unsaves 

from the disk any existing versions of them~ Then it purges 

the disk to compact storage. Next it copies all system 

programs from the system DECtape to the disk. This insures 

that all system files on the disk have the right parameters 

and are current~ 

During initialization the correct RESIDENT and SWAPPER 

catalogs are set up~ 

602) Adding New System Programs To MTSS 

To insert a new program into MTSS save it on the MTSS library 

DECtape ·and: 

1 -- Overlay-programs: add its 

overlay programs (0FILES) o 

name to the list of 

In the OFILES list the 

memory protection overlays 

consecutively a Other than 

immaterial~ 

must 

that, 

be listed 

order is 

2 -- User-type system programs~ add its name to the 

list of user-type system programs (UFILES) o Order 

is immaterial~ 
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SYSTEM INITIALIZATION (continued) 

3 -- Phantom-type system programs: add its name to the 

list of Phantom-type user programs (PFILES). 

Order is immateriale 

Note that all program names must already be defined in the 

DEFINS programo That is to make them available to all MTSS 

programs. 
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LOADING AND RUNNING A PROGRAM 

7ol) System Programs 

To start (or to return to) MONITOR type a break© To 

load any· other system program type 

MONITOR vs sharp sign (#) o 

automatically .. 

7.2) User Supplied Programs 

its name in response to 

System programs start 

To load a user-supplied program use LOADER. Using 

LOADERi replace the file 'COR' with the desired user file, 

and EXITo The user physical disk may be loaded in the same 

way by replacing the file 5 DIS'. (See the LOADER 

description~) To run a program in user core, TRANSFER to the 

start or CONTINUE from either MONITOR or from DDTo 

To save the contents of user core use LOADER.. Save or 

replace the disired file from the file 'COR'~ The user 

physical disk may be saved in the same way by using 'DIS' as 

the·source file~ Then EXIT .. 
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MTSS CONVENTIONS 

Be) MTSS Conventions 

MTSS has few input conventions. A user can at any time 

type a break or a null (control shift 'p')o That will stop 

his running program, stop further Teletype output, and 

transfer control to MONITORe 

For all system programs a control 'x' will delete the 

remaining output. This convention is optionally available to 

user programs (see MONITOR Delete command)o 

A letter may be either upper case or lower case; a 

digit may be either an octal digit (0,1, ... 7) or a decimal 

digit (0,1,oos,9); a delimiter is any character that is 

neither a letter nor a digit; a number is any sequence of one 

or more digits followed by a delimiter; a word is any 

sequence of letters and/or numbers followed by a delimiter. 

Note that a trailing space is a legal delimiter. Leading 

spaces are ignored therefore multiple spaces have 

precisely the same effect as one space. 

On a cataloged disk or DECtape a filename is of the form 

<device>:<name> where device is DTn, TPn or DKn, and the name 

is a three character or shorter name for the file. The 

filename of an uncatalogued file is either PPT I ' .;: \ J. ..L it is on a 

paper tape) or else it is of the form <device>,<starting 
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/MTSS CONVENTIONS (continued) 

block number>. In addition, core (COR) and user disk (DIS) 

may be used as filenameso 

Whenever MONITOR wants input it will print a sharp sign 

(#)e Whenever any other system program wants input it will 

print a question mark (?) o This is so that the user need 

never be confused as to whether he is in MONITOR or whether 

he is in some other program. 
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PROGRAM STRUCTURE 

The program structure used by MTSS is one of its most 

important features. It is the key· to MTSS' success in 

offering a very large amount of service on a very small 

machineo ·It is also the key to MTSS' great flexibility and 

power8 Basically MTSS considers programs to be of five 

types~ 

1) Resident Executive 

2) Executive overlays 

3) Phantom system programs 

4) System-Supplied user programs 

5) User-Supplied user programs 

The first four of these are types of programs supplied 

by MTSS. Which system services will be supplied in which 

manner is in most cases a design choice, though in a few 

cases choice is dictated by 

The fifth type of program is 

wishes to run under MTSSo 

9.1) Resident Executive 

logical or ·practical necessityo 

that which the ordinary user 

The Resident Executive is the only core-resident 

program in MTSSo Since it is core-resident, it uses a very 

scarce resource on our BK PDP-9 -- core space. Consequently 

it must be kept as small as possiblec The Resident 
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Executive is responsible for supplying the storage and those 

service routines which logically must be in core at all 

timese If it then has any further room it may supply storage 

and routines intended to make the system more efficient .. 

As an example of· this philosophy, the routines to 

initiate handling of program interrupts and to retrieve 

SWAPPER from the disk must be in core at all times. However 

SWAPPER itself is not core-resident~ Teletype I/O buffers 

and their handling routines are core-resident only as a 

matter of system efficiencyo 

The Resident Executive is a collection of largely 

disjoint routines and storage areas .. 

12.2e) The Resident Executive contains: 

a) temporary storage 

b) I/O parameters for each user 

c) an I/O buffer for each Teletype 

d) routines to handle Teletype I/O 

e) routine to handle input of a null 

(See figures 12.1, 

f) allocation records for system resources 

g) state-of-the-system information 

h) routines for all legal I/O devices 

i) information to retrieve SWAPPER 

j) routines to service all PI interrupts 
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PROGRAM STRUCTURE (continued) 

k) CAL service 

9 .. 2) Executive Overlays 

Executive Overlays provide those user services not 

provided by the Resident Executive but which either logically 

or for efficiency must be provided by a routine co-resident 

with the user. The Executive Overlay area always contains one 

of the Executive Overlays. (See figures 12.1, 12.2.) 

9o2 .. l SWAPPER 

It would be nice to make SWAPPER a part of the Resident 

Executive; the system would run faster if this were done. 

However this is not loqically necessary if the Resident 

Executive has enough information to call SWAPPER from the 

disk as needed. The reason SWAPPER was made an Executive 

Overlay in MTSS is that· otherwise the Executive would exceed 

lK, and therefore· have to be enlarged to 2K. This would be a 

reasonable and desirable change to make in MTSS if additional 

core were purchased. 

Another logical alternative for SWAPPER would be to be a 

Phantom program. This was rejected because it would be 

inefficient and would also require an enlarged Resident 

Executive to allow user core to be swapped out before SWAPPER 
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WAS read in over it. 

SWAPPER does all swapping for the system. It can be 

initiated by the Resident Executive, any Executive Overlay, 

or by any running program. In each of these cases the actual 

SWAPPER fetch is accomplished by the Resident Executive, 

using its resident disk handler and resident catalog. No 

matter who calls SWAPPER, it is entered with its flag set so 

that further interrupts will not actually call SWAPPER 

prematurelyu Instead, their occurence will be noted for 

later actiono 

If the Resident Executive initiates a 

is the result of a PI interrupt. Either a 

null to request the killing of his current 

SWAPPER call, it 

user has typed a 

program and the 

calling of MONITOR, or else the clock has run out and there 

is another user ready to run. 

If a Memory Protect Overlay initiates a SWAPPER call it 

is because it has detected an error condition and is calling 

the error message output routine. A 

initiate a SWAPPER call either for 

result of a Special. 

Special IOT Overlay may 

this reason or as the 

A user program can call SWAPPER only indirectly, as the 

result of an error or of a Special call. A Phantom program 
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can generate a SWAPPER call this way, or it may intentionally 

call SWAPPER (eQgO MONITOR uses SWAPPER to call DDT) e 

Each of these types of SWAPPER calls except the ·last has 

its own special entry to SWAPPERo These special entrances 

allow SWAPPER to set up its own parameters, thus simplifying 

SWAPPER modifications. They also minimize the required 

resident or overlay code. 

SWAPPER runs as much as possible with the PI system 

enabled to permit continuous Teletype I/Oo The generalized 

sequence of SWAPPER actions is: 

a) if a special entrance, do necessary setup 

b) prepare to turn on the interrupt system 

c) turn on the interrupts 

d) do the requested swap activity 

The requested swap activity is determined by a bit-coded 

word directing SWAPPER to do, in order, any or all of the 

following things: 

a) swap out the current user's core 

b) swap out the current user's job table 

c) set the current user to also be the next user 

d) read in the next user's job table 

e) see if next user has an outstanding MONITOR request 

f) read in the next user's core 
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g) set up the named Phantom program for the next user 

h) set up the named S-user program for the next user 

i) record the new core user 

j) override the restart address 

k) restore the user's registers, etc., and go 

Swap out the current user's core: copies all of user 

core to the user's core image on the disk if the current 

program type is USER& If the current program type is 

PHANTOM, the non-pure code portion of core is copied out to 

the user's Phantom core image. 

Swap out the current user's job table: is ignored if 

the current user is also the next user. 

Read in the next user's job table is also ignored if 

the current and next users are the same. 

See if the next user has an outstanding MONITOR 

request: replaces whatever the next user's job was to have 

been with MONITOR ·if he has typed a null since the last time 

he was in coreu 

Read in the next user's core: copies in· the saved copye 

It then checks for a Phantom program, and if it finds one 

copies in the pure code portion provided it is not already in 

corea Typically the previous user will have been using 
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MONITOR and the next ·user will want to. In this case the 

pure code copy is unnecessary and is not doneo 

Alternatively SWAPPER can set up a specified Phantom or 

S-user program for the user. 

The last thing that SWAPPER does before starting the new 

user is to record the new user's name to update its internal 

records, and then to copy itself out to the disk to record 

the update. 
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9.2.2) Memory Protection 

The memory protection overlays 

protection violations, either returning 

taking appropriate action or printing 

message and returning to MONITORo 

handle all 

to the user 

an appropriate 

memory 

after 

error 

Logically, the handling of memory protection violations 

need not be in the Executive. The Executive could note the 

violating instruction, swap out the user, and swap in a 

Phantom program to analyse the violation. However, each 

violation would then cause several disk operations for a 

total of about 16K words transferred. 

violations are expected to be frequent 

impractical, so MTSS handles memory 

with Executive overlays which are very 

minimize required overlay exchanges. 

Memory protection 

enough to make this 

protection violations 

carefully laid out to 

Memory Protection is designed, so far as possible, to 

allow the user to run an arbitrary machine-language program 

involving any of the system resources except DECtape with the 

same results that program would produce on a dedicated 

machine. This is felt to be an important goal for one major 

class of Dartmouth PDP~9 users ~- beginning machine-language 

programmers. 
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9.2.2ol) Memory Reference Instructions 

The memory protection boundary is set to 2000(8). 

Therefore any memory reference to locations 2000-17777 is 

legal. Programs should be assembled to run above 2000 

because this machine has no hardware address relocation. In 

addition, the Executive will allow direct memory references 

to the locations 0-37. For various hardware reasons, the 

user's contents of 0 and 10-17 are stored in their true 

locations, but 1-7 and 20-37 are stored in a table. This 

means that both indirect and direct program references to 0 

and 10-17 will work, but that only direct program references 

to 1-7 and 20-37 will work. No direct memory references to 

40-1777 will work and undefined results are produced by 

indirect memory references through these locations. No 

instruction that results in a transfer to any location below 

the boundary will work. Note that this means CAL and CAL 

(indirect) are also illegal instructions. The user may use 

all program accessible registers. 

9.2.2.2) Operate Instructions 

Operate instructions which get trapped are those which 

have either the halt or the or-the-accumulator-switches bit 

sete The actual accumulator switches are considered a system 
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PROGRAM STRUCTURE (continued) 

resource and are assigned to users just as any other 

resource, such as the paper tape readerg Each user has a 

software "accumulator register" which he can examine or alter 

through MONITOR'" When an OAS instruction is encountered it 

is carried out by the memory protection overlays using either 

the actual switches (if that resource is assigned to the 

user) or else using the value in the user's software 

"register" .. A HLT instruction causes a return to MONITOR, 

with an appropriate message printed. 

9v2~2~3) Input/Output Instructions 

All IOT instructions are detected by Memory Protection. 

Certain IOT instructions not otherwise used are used as 

Special Executive Service requests. (See section 9 .. 2.3.) 

The memory protection overlays contain a table of legal 

IOT instructionse Any IOT instruction other than a Special 

or one of these will cause a 

appropriate error message 

instructions, including all 

are legal: 

being 

of 

return to MONITOR with an 

printedo The following IOT 

their microcoded variations 

basic IOT instructions (IOT, IORS, CAF, TTS, SKP7) 

program interrupt instructions (IOF, ION) 

console Teletype instructions (KSF, KRB, TSF, TCF, 
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PROGRAM STRUCTURE (continued) 

TLS) 

DBK and DBR 

paper tape reader instructions 

RSB) 

(RSF, RCF, RSA, RRB, 

paper tape punch instructions (PSF, PCF, PSA, PSB) 

disk instructions (DSSF, DSCC, DRAL, DRAH, DLAL, DLAH 

DSCF, DSFX, DSCN, DLOK, DSCD, DSRS) 

The Executive keeps in the user's job table a record of 

all of the user's !OT operations and of their results~ When 

the user attempts an IOT instruction its effect is simulated 

as transparently as possible, based on the current state of 

the user's IOT records. In most cases, the user will be 

unable to detect this simulation. 

Basic IOT Instructions 

All basic IOT instructions are implemented in a totally 

transparent manner for user programs. 

Program Interrupt:.Instructions 

Both program interrupt instructions are implemented in a 

totally transparent manner for· user·programso 

DBK and DBR 

Both instructions are implemented in a totally 
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PROGRAM STRUCTURE (continued) 

transparent manner for user programs except that a terminal 

error message is caused by· a DBR which is not followed by a 

<JMP Y,X>., After· a DBR instruction, the· jump will occur as if 

bit 2 of word Y were turned on (regardless of its actual 

state), but the bit its~lf will be unaffected. 

Paper Tape Instructions 

All paper tape reader and paper tape punch instructions 

are implemented in a totally transparent· manner for user 

programsQ Since paper tape I/O is not buffered by the 

Executive, tape operations can occur only while the user's 

program is actually in core. Any paper tape instruction by a 

user who has not previously been allocated the device will 

result in a terminal error message. 

Disk Instructions 

All disk instructions are implemented in a totally 

transparent manner for user programs except that data 

transfers involving a core address less than 2000(8) or a 

disk address greater than 8K will result in a terminal error 

message. 

Console Teletype Instructions 

Console Teletype instructions are handled in as nearly 

Section 9,.2 .. 2 .. 3 -44-



PROGRAM STRUCTURE (continued) 

transparent a manner as practicalm Additional transparency 

is possible only if one were willing to have all Teletype I/O 

stop whenever the user was swapped outo The chief variation 

from transparency is best shown by the- following example from 

the GROWTH system Teletype handler. 

In this handler, message output involves the following 

sequence of instructions: 

TSF 

JMP .-1 

KSF 

TLS 

The effect is to delete further message output after any key 

is struck_ Under MTSS, the program will delete all further 

output after the remainder of the I/0 buffer is printedo 
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9o2o3) Special IOT Instructions 

Special IOT instructions are a particular block of 

otherwise unused IOT instructionso They are used by a 

program running under MTSS to call upon the Executive for 

system services. The fundamental Special IOT instruction is 

7050000 Possible Specials 

Special+377o Only a few of 

range 

these are 

from Special+O to 

currently enabled, 

leaving this as one area for major future system expansion. 

When the user executes a Special, the Special handler 

overlay is called; 

else it prints an 

MONITOR. 

it either services the user's request or 

error message and returns control to 

Specials could logically handled by a Phantom program. 

It does seem more efficient", however, to do a disk operation 

as a core-to-disk operation using an overlay than to have to 

do a buffered disk-to-disk operation using a Phantom 

program. 

9 .. 2. 3 .. 1) MPOFF 

MPOFF (705000) is legal only for Phantom programso 

Control is returned to the user at the next instruction after 

the Special, with the state of the machine unchanged except 
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that user mode is disabledc- The program itself should re­

enable user mode as· soon - as possible by issuing an MPEU 

(701742) instruction to guard against its own bugs crashing 

the systemo 

MPOFF should be disallowed as soon as practicable by 

adding enough Executive services to the system to make it 

unnecessary.. This will greatly enhance system reliability .. 

9"2o3o2) TERMINATE 

TERMINATE (705001) is leqal for all programso Its 

effect is exactly the same as if a HLT instruction were 

encountered in the running program· except it returns control 

to MONITOR without the error message "HALTED AT.. " 

being printed... In either case·,· if MONITOR is requested to 

'CONTINUE', program execution will ·be resumed at the next 

instruction-with registers.unaltered .. 

DISK AND DECTAPE SPECIALS 

The disk and DECtape Specials make use of a modified 

standard GROWTH system disk/DECtape handler; to simplify 

modifying stand-alone programs to run under MTSS, the format 

used by the Specials is · the · same one that the handler 

normally useso 
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The disk/DECtape Specials provide- all programs with the 

capabilities of: 

1) reading or writing in a logical-block-addressed 

format the programvs DECtapes or "user "physical 

disk" .. 

2) reading in a logical-block-addressed format the 

actual physical disk. 

In addition, Phantom programs can write in a logical-

block-addressed format the actual physical disko 

capabilities allow device independent 

respect to disk and DECtapeo 

programming 

These 

with 

All disk/DECtape Specials are executed with the AC 

containing a pointer to a list of parameters of the following 

form: 

wordl: bits 0~2 are the DECtape handler number or the 

physical disk number, as appropriate. 

bit 3 =- 0 for a DECtape operation; = 1 for a 

disk- operation .. 

bits 8-17 contain the block number for the start 

of the data transfer., 

word2: core address for the start of the data transrerc 

word3: word count to be transferred. 
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The disk/DECtape Specials perform the-following checks: 

1) An attempt to read or write off the end of a DECtape 

or disk generates an error· message for the usero 

2) An attempt· to transfer data to or from a core 

address in excess of 8k generates an error message 

for the user .. 

3) A core address below the memory protect boundary is 

legal only for Phantom programso If a user program 

attempts a data transfer to or from such an address, 

an error· message is generated for the usere 

4) An attempt to transfer data to/from a non-existant 

disk generates an error·message for the usero 

5) An attempt to transfer data to/from a DECtape not 

assigned to the user generates an error messagev 

6) An attempt· ·by a user program to write to the 

physical disk .generates an error message. 

Return of control to the user: 

1) If the disk/DECtape transfer is successfully 

completed control is returned to the user at the 

address the user passed in the MQo 

2) If a device error was encountered control is returned 

to the user one location past the SpeciaL 
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3) If a user software error is encountered an error 

message is printed on his Teletype and control is 

returned to MONITORo 

Some possible causes of a "device error" are: 

1) a disk or DECtape hardware· malfunction 

2) a DECtape called which has not been remote-enabled. 

3) a DECtape not wound far enough onto the spool to 

start., 

READ (705002) and WRITE (705004) are legal for all 

programs~ These Specials use the standard disk/DECtape 

format (see aboveo) They cause the operation indicated by 

their parameters to be attempted to/from the DECtape or "user 

physical disk"" 

1) if the READ/WRITE is to/from DECtape, it is passed 

along unalteredo 

2) if the READ/WRITE is to/from the disk, the block 

number· is understood to refer to the block desired 

on the user's "physical disk" .. 
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9 o 2· .. 3 o 4) PREAD· and PWRITE 

PREAD (705003) and PWRITE (705005) are identical to READ 

AND WRITE· except that; 

1) disk references are to the actual physical disk 

instead of to the "user physical disk'' .. 

2) PWRITE is illegal for user programs 

9 " 2 . 3 s 5) OPEN 

OPEN (705018) is legal for all programs& The disk file 

whose name is passed in the AC is located and its parameters 

are stored in the user's· job table,. On entrance the 

following parameters are passed: 

AC: filename to be opened 

word!: OPEN 

word2: bits 0-2 handler number 

bit 3 is 0 for DECtape1 l for disk· 

Return to the user is: 

+l for a hardware error 

to an error message and· MONITOR· for a software error 

+2 for success 

In addition to any applicable error message which can be 

caused by a disk/DECtape Specialf OPEN can also cause a "file 

not found" message. 
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COPY (705019) is 'legal for all programs. It provides 

core-to-device· and device-to-core copies to or from files on 

DECtape or on the system disk., Only Phantom programs are 

allowed to copy from core to any· disk file other than 'DIS' 

(user "physibal disk"). On entrance, the parameters passed 

are: 

AC: bit 0 - 0 for device-to-core copy 

= 1 for core-to-device copy 

MQ: bits 5-17: user's desired restart address 

word!: copy 

word2: bits 5-17: starting core address for the copy 

word3: length of the copy 

Control is returned to the user after a succesful copy 

at the user-specified restart address. This allows a 100% 

overlayo An error message is printed and control is returned 

to MONITOR if for any reason the copy was unsuccessful. This 

is because that is what should happen for a software error on 

the part' of the user. - If the error was-a hardware error, it 

is probably unrecoverable, anywayg 
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9.3) System services -- Phantom programs 

System services not provided by either the Resident 

Executive or an Executive Overlay are provided by Phantom 

programs9 A Phantom program is a system-supplied program 

which runs in place of the user for whom it is doing a 

service it occupies his place on the job queue, and if 

billing were being done its use of resources would be billed 

to himo A Phantom program runs mainly in user mode both to 

permit it to access the full range of executive services and 

to protect the Executive if the Phantom should have a bugo A 

Phantom program is so named because except for the service it 

performs its presence is undetectable by the user; it alters 

neither the user's core nor his registers. 

When a Phantom program is swapped out only its non-pure 

portion (2000-3677) is swapped. That portion is swapped to 

the user's Phantom core image, preserving the actual core 

imageo 

Available Phantom programs are MONITOR, LOADER, DDT, and 

CATALOGo 

9.3ole MONITOR 

MONITOR is the user's main communication with the 
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systeme It is a phantom program which can perform certain 

services for the user, such as initiating or terminating his 

sessiono It can call any other system program, or it can 

initiate running the user's programo 

9o3.l.l MONITOR Commands 

Any command which is longer than three characters can be 

abbreviated to its first three characterso 

ON <resource> requests that the system allocate to the 

requesting user's sole use the specified <resource>e To 

prevent an error message this must be done prior to running a 

program requiring the <resource> in question. When one user 

has been allocated a <resource>, no other user can use or be 

allocated that particular <resource>o 

OFF <resource> tells the system that the <resource> is 

no longer needed and can be de-allocatedo The <resource> is 

now available once more to other users. A user may not do an 

OFF on another user's <resource>o Available resources are: 

ACS hardware accumulator switches 

CNT control line 

DTn DECtape handler #n 

PTP paper tape punch 

PTR paper tape reader 
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TPn -- same as DTn 

HELLO tells MONITOR that the user is a new user~ The 

command results in all of the user's flags being cleared, his 

resources being de-allocated, and his core and disk being 

zeroedo 

GOODBYE OR BYE tells MONITOR that the user has finished 

his sessiono The result is the same as if he had typed 

HELLO a 

EXPLAIN produces a list of legal MONITOR commandse 

CAF stands for CLEAR ALL FLAGSo It does just thate 

VALIDATE OR V requests MONITOR to underprint an area for 

the user to type a passwordo If MONITOR recognizes the 

password, the user will be allowed certain added privileges, 

such as access to system core and write access to the 

physical disko 

function a 

This validation is needed for no normal user 

XDUMP is a simple physical core 

validationo 

dump, requiring 

XPATCH is a simple physical core patch, requiring 

validation~ 
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DDT calls the DDT phantom program for the usero 

DEBUGGER calls the S-user debugger programo 

BASIC calls the BASIC Interpreter for the usero 

CATALOG calls the CATALOG module for the usero 

LDR calls the LOADER for the user 

GlWWTH aborts MTSS and restarts the GROWTH system .. 
. 

Validation is needed to do thisa 

TRA or T or JMP or J <address> starts the user program 

running using the current values of its registerso These 

values are available through DDTo 

ZER COR sets the entire user core area to zero 

ZER ~ sets the entire user "physical disk" to zero 

9o3ol~2 Validation 

A user who wants to be validated types VAL or V.. This 

command will be overprintedo The user then types his 

password on the underprinted areao If MONITOR recognizes the 

password, appropriate validation privileges are grantedo 

Validation is necessary for a few activities, such as any 

disk write activity not to the user disk nor accessing actual 
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machine core. 

No normal user 

validation~ 

activity requires any form of 

Any user can get a control line by typing the command 

'ON CNTw. The reason for having the control line convention 

at all is to insure that certain potentially damaging things 

are done knowingly, not by accidento In accordance with this 

idea, the control line request is valid for the remainder of 

the current command line onlyG For this feature to be of any 

practical use it must be used as a part of a multiple command 

line, and typed on the line prior to any other command 

requiring control line permission. 

With a control line enabled, a user can de-allocate any 

resource, even if it is currently allocated to some other 

usere He can ~lso give the GROWTH command, which bootstraps 

the GROWTH system, aborting MTSSo 

Nearly all MONITOR error messages indicate the word 

which MONITOR was trying to interpret when it discovered an 
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erroro For this purpose each delimiter is considered to end 

a wordo 

ALL DECTAPE HANDLERS ALREADY ALLOCATED -- an attempt has 

been made to allocate to a user a DECtape handler when all 

possible dectape handlers are already allocatedo 

FORMAT ERROR -- can indicate a variety of things, such 

as a decimal digit included in an octal number, or a letter 

included in any number. 

NOT YOUR RESOURCE -- indicates an attempt to de-allocate 

a resource belonging to some other user~ 

RESOURCE ALREADY ALLOCATED -- indicates an attempt to 

allocate a resource already belonging to some other usero 

VALIDATION ERROR -- an incorrect password has been given 

in a validation attempto 

9o3olo5 Run-Time Error Messages 

Nearly all runtime error messages print an address with 

themselves~ This is the address of the instruction causing 

the error message, except that with a transfer-type 

instruction it is the address the program was attempting to 

transfer too 
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BAD ADDRESS: <address> ~- a memory reference instruction 

whose effective address was in the range 40-BOUNDARY was 

attemptedo 

CAL: <address> -- for now, all CAL instructions are 

illegalo 

CHAINED XCT'S -~ chained XCT'S form a non-interruptible 

sequence, and hence are illegalo 

CORE OVERFLOW: <address> -- a data channel transfer was 

attempted which would result in core 

generated beyond the maximum core address. 

addresses being 

DATA TRANSFER TO/FROM PROTECTED MEMORY: <address> -- a 

data channel transfer was attempted which would have resulted 

in transfering data to/from illegal core addresses (40-

BOUNDARY) o 

DEVICE OVERFLOW: <address> -- a data channel transfer 

was attempted which would have resulted in transferring data 

past the end of the physical peripheral for which it was 

intended -- user disk or DECtapeo 

FILE NOT FOUND -- an attempt was made to open a file 

which the system was unable to find~ 

ILLEGAL !OT INSTRUCTION <instruction> AT <address> --an 
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IOT instruction was issued which is not recognized by the 

system~ 

ILLEGAL TRANSFER TO <address> -- either a JMP or JMS to 

the indicated address was attempted, or else something was 

done to result in an attempt to resume the program in a 

protected address. Unfortunately the hardware does not 

detect the error until after the PC is changed, so the actual 

instruction generating the error is not availableo 

NON-EXISTANT DISK REFERENCED: <address> an attempt 

was made to transfer data to/from a non-existant physical 

disk. (Currently the only legal disk is disk #0~) 

PROGRAM HALTED: <address> -- an operate instruction with 

the halt bit set was encountered at the given addresso Of 

course this is not necessarily an errorg However a cleaner 

program termination can be made using the TERMINATE Special 

IOT instruction. 

UNASSIGNED DEVICE REQUESTED: <address> -- the program 

attempted to use a physical device not allocated to ito 
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9 o 3 o 2 o LOADER 

The LOADER is the general means of manipulating MTSS 

fileso LOADER will create, update, or delete files from MTSS 

DISK or DECtapes0 It will accept several data formats~ 

9 o 3 o 2 .. 1) Formats 

GROWTH -- this is a core-image binary format fileo It 

is the standard format for a cataloged fileo 

ABSOLUTE -- this is absolute loadstring binary, which is 

the format output by the assemblero It is the format a 

paper tape or non-cataloged dectape of an assembly will be 

BINARY -- straight binaryo If the device is paper tape 

a hardware read-in format tape will be read or punched, as 

appropriate" 

9o3o2.2 Filenames 

See Section 8 (MTSS Conventions)o 

Only the first three characters of any word in any 
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loader command are significant and need be typedo 

CLEAR <device> 

CLEAR creates for the device a new catalog containing 

only the catalog itself o 

EXIT 

EXIT should always be used to terminate the LOADER in 

order to insure that the device catalog is brought up to 

dateo 

IDUMP <devicel> <device2> 

Incremental Dump copies all files from device2 onto 

devicel without destroying anything that was previously on 

devicelo In the case of duplicate filenames, the previous 

file on devicel will be losto An automatic PURGE is done on 

devicel at the completion of the dump. 

LDUMP <devicel> <device2> 

Logical Dump creates a new catalog for devicel and then 

copies all files from device2 onto devicel without affecting 

device2o This is useful for creating backup tapes. 

PUNCH <filename> 
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PUNCH punches a hardware read-in format paper tape from 

the file namedo 

PURGE <device> 

PURGE is merely an LDUMP where device! and device2 are 

the same deviceo The effect of this is to recover storage 

lost by previous UNSAVE commandso This may be fairly time 

consuming if the device is a DECtapeQ 

REPLACE <filename><format><f ilename> 

REPLACE is the same as SAVE except that the destination 

filename is assumed to already be saved, and therefore not 

need the full specification as given in the save commando 

SAVE <fnl><start address><end address><format><fn2> 

<Fnl> must be a catalog fnw <Fn2> is of a type 

determined by the format. It can ba a non-cataloged filename 

if the format is ABS; it can be a cataloged filename if the 

format is GROo 

SAVE creates a cataloged filename! and copies into it, 

subject to the stated start and end addresses the file from 

filename2~ An error message is printed if the destination 

filename is already usedo 
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Common SAVE formats are: 

SAV DTn~NAM lOOflOOO ABS PPT 

or 

SAV DTn:NAM 100,1000 ABS DTl,l 

to save an assembly, or 

SAV DTn:NAM 100,1000 GRO DTq:ABC 

to copy file ABC from DECtape #q onto DECtape #n 

as file NAMo 

UNSAVE <filename> 

UNSAVE deletes from 

filename~ The remaining 

compacted because this is 

the device catalog the given 

storage is not automatically 

time-consuming on a DECtapeo The 

storage can be recovered via the PURGE command when desiredo 
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DDT provides the user with an aid for debugging his 

machine language programso DDT enables a user to exercise 

all of the control over his program which he would have at 

the console of a dedicated machine. DDT also provides a 

number of other useful and powerful features. 

DDT is obtained by giving MONITOR the conunand "DDT 0 
o 

DDT will res.pond with the message: 

DDT HE~ 

? 

DDT will then await a command .. 

9a3.3ol) DDT Format 

A DDT conunand is of the form: 

@<file>@<range>:<rnode><delim><conunand><delim><arguments> 

A DDT conunand line is of the form: 

<conunand>;<conunand>;<conunand> ..... <conunand><carriage return> 

After a carriage return has been typed DDT will type a line 

feed and begin to process the conunand line. 

9.3 .. 3o2) FILE 

The currently open file is initialized to be the user's 
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core each time DDT is enteredo This is true even if DDT is 

entered by a breakpoint occurenceo A <file> need be given 

only when the user wishes to open some file other than the 

currently open oneo Before DDT will open another file, it 

will close the currently open file so that any alterations 

which have been made get recordede 

Note that a <file> will not normally be included in a 

command lineo If it is not included, then the delimiters 

surrounding it also need not be included. Thus the command 

line will start with <range>, if a <range> is being given 

(see below) o 

Any logical or physical disk or DECtape, or any logical 

file on a disk or DECtape can be opened as a <file>o Users 

without proper validation will be permitted to read any of 

these, but to write to only their own user core, user disk, 

or a DECtape which has been allocated to them in response to 

a previous ON DTn conunand to MONITORo Possible files are: 

DKn physical disk #n 

DTn physical DECtape #n 

TPn physical DECtape #n (identical to DTn) 

DKn:<filename> 

DTn~<filename> 

TPn~<filename> 

a logical file on physical disk #n 

a logical file on DECtape #n 

a logical file on DECtape #n 
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CORE 

DISK 

user core 

user disk 

SYSTEM -~ MTSS system logical disk 

VSA:n VSA logical disk #n 

XCORE actual machine core 

PREVIOUS -- the <file> open before actual core was 

opened 

<Range> tells DDT to which addresses in the open file 

the command refers~ For exceptions and default conventions 

see the specific comrnandso Operation codes cannot be used in 

<range> specificationo <Range> can be given in three ways: 

<Symbolic expression>,<symbolic expression> indicates 

the lower and upper bounds of the interval 

<Symbolic expresion><space><symbolic expression> 

indicates the lower bound and the length of the 

interval 

<Symbolic expression> alone indicates identical upper 

and lower bounds to the intervalo 

<Mode> sets the dump formate <Mode> may be specified 
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separately for registers, addresses, and contentse Each type 

will retain its current setting until a new <mode> 

specification of that type is giveno <Mode> is always 

optional, and more than one type may be given in any 

commandG The modes listed below affect the printing of words 

from the currently open fileo Prefixing one with an 9 A' sets 

the address printing, while prefixing it with an 'R~ sets 

the format by which to print registerso Legal <mode>s are: 

0 octal 

A ACI6 ASCII (8-bit ASCII - 240) 

6 trimmed sixbit ASCII 

H two ASCII characters (bi ts 0-8 & 9-17) 

7 two ASCII characters (bits 4-10 & 11-17) 

8 one ASCII chracter (bits 10-17) 

D decimal 

s symbolic 

After setting a mode switch, DDT will look for another 

<mode> (preumably, but not necessarily, for another switch) e 

It will continue to look for more mode settings until it 

encounters the first command. 

NUMBERS 

All numbers are integers~ Numbers are considered to be 

octal unless they contain a trailing decimal point, in which 
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case they are decimalo An octal number may not contain 

either of the digits 8 or 9o 

OPERATORS 

All operators are of 

strictly from left to rightQ 

+ addition 

subtraction 

* multiplication 

I division 

logical inclusive or 

I logical exclusive or 

& logical and 

equal precedence, and are 

Legal operators are: 

taken 

A "contents pointed to by this number". This 

indirection can be stacked as deeply as desired, 

provided that all addresses generated are legalo 

If followed by 'X<delimiter' or by '!<delimiter>' a 

This puts the indirect addressing bit in the 

numbero Otherwise it is taken to be a delimiter 

rather than an operator. 

A blank space between a permanent symbol (op 

code) and a non-op code is the same as a + of the 

non-rp code masked to the last 13 bits. Otherwise 

the space is taken to be a delimiter. 
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EXPRESSIONS 

<value> ~= <number> or <user-defined symbol> 

<op code> ~= <permanent symbol> or <op code> or 

<operator><value> 

<expression> := <value> or <op code> 

<se> := <symbolic expression> := <expression> or 

<exp><opertor><se> 

REGISTERS 

AC accumulator 

ACS software accumulator switches (kept by MONITOR) 

ALL all registers 

LK link 

MQ multiplier/quotient 

PC program counter 

SC step counter 

STS program interrupt status register 

9.3.3.5) COMMANDS 

ADS -- not yet implemented 

ALT <register><se><register>~oe<se> 

Each <register><symbolic expression> pair causes the 
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named when the user's next run is startede 

BAS 

The base address, relative to which all input and 

output addresses are considered, is set to the low end of 

the given <range>o 

BRE <se> <se> 000 <se>,<option #1> <opt #2> 006 <opt #n> 

extremely powerful commando This Breakpoint is an 

format yields not only conventional breakpoints, but also a 

trace and cascading breakpointso Breakpoint allows the user 

a method of completely controlling his program, including 

stopping it wherever he wishes to, examining its progress, 

and continuing if he wishes to~ 

A breakpoint will be set for each All 

breakpoints set in one command will have the same option 

listo When a breakpoint is encountered during the execution 

of the user's program, control is returned to DDT and a 

breakpoint message is 

breakpoint has occurred~ 

DDT command he wishes to. 

printed telling the user which 

At that time the user can give any 

If he opens another file it will 

automatically be closed if he does a transfer or a continueo 

When the breakpoint message is printed, the user's core is 

automatically made the open file. 
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All breakpoint arguments are optionalo If there are 

any <option>s at all, the first of them must be preceded with 

a comma. The order of the <se>s and of the <option>s is not 

important, so long as all options come after all <se>so Legal 

breakpoint options (and their permissible ab reviations) 

are: 

<register name> 

CON ( c) 

DUM (d) 

ERA (e) 

FUT ( f) 

RES ( r) 

SET (s) 

<count> 

n<option> 

<Register name> -- the named register will be printed 

when the breakpoint message is printedo 

register nameo 

All is a legal 

CON -- conditions DDT to automatically return to the 

user program (do a CONTINUE) after first carrying out all 

other optionso This can be used to effect a "tracepoint" or 

"checkpoint" mode.. It will print the specified locations 

and/or registers every <count> times through the breakpointo 

-72-



PROGRAM STRUCTURE (continued) 

DUM -- dumps user core within the <range> given in the 

breakpoint commando Current dump formats are usedo 

ERA -- automaticaly erases the breakpoint the first time 

it is encountered. 

FUT -- marks the breakpoint in the table (and uses up 

one of the table entries), but does not set it in the user 

programo It will be set at some future time by another 

breakpoint with the SET option enabledo 

RES -- restore the breakpoint countw If this option is 

not employed, the breakpoint will give its message each time 

through from now ono 

SET <se> -- sets the breakpoint indicated by the <se> 

This is useful for use with overlays, or checking common 

subroutines when enterd after some specific other event. 

<Count> -~ allows the breakpoint to be reached <count> 

times before any action except the counting is takeno 

<Count> is a <symbolic expression>o 

N<option> -- unsets the specified optiono 

CLO ~- closes the curently open filea 
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CON -- continues executing the user's program at the 

current value of his registerse If DDT was entered on a 

breakpoint, and if the user has not altered register PC the 

breakpointed instruction will be executedo 

CRS is not yet implementede 

DSM is not yet implemented~ 

DUM -- dumps from the currently open file, according to 

the current formats, the words specified by the range. 

Default range is the next location. 

EXI exits to MONITOR after first closing the 

currently open filec 

EXP -- explains about DDT~ 

modes, etc 

Lists legal DDT commands, 

JMP <se> commences to execute the user's program at the 

address <se>o The current values of all of his registers are 

used~ 

LDS -- not yet implemented 

LIM -- sets the limit on the maximum offset allowed from 
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a symbol table value in a symbolic printingo If the offset 

is greater than the limit, the octal value is printed instead 

of <symbol>+<offset>o 

LIS <option> -- lists the value of the option: 

LIM lists the value of the limit 

MAS lists the value of the search mask 

BRE lists the locations of the set and future 

breakpoints o 

LOA -- loads the user~s core from the user disk~ This 

presupposes a previous SAVE commando 

MAS <se> -- sets the search mask to the <se> value 

NON null command to suppress the otherwise implicit 

DUMP<) 

~ <se><se>oQo<se>p<se><se>~oo<se> 

PATCH replaces the contents of <range> locations in the open 

file with the first <se>, the next location with <se#2>, 

etcQ until reaching the comma. The first <se> after the 

comma is the next location to patch& The next <se> is put 

there, the following one in the next location, etco As many 

commas as desired can be used in one commande 

PRE is only meaningful with actual core openo Then 
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it opens the file open prior to opening actual cores 

REG <register name><register name>ooo<register name>c 

REGISTER is a useless command, since omitting it and just 

typing the register names themselves has the same effect: the 

register value is printed~ 

REP -- is part of a binary editorG It will replace one 

binary quantity by anothero NOT yet implementedc 

SAV -- copies user core into the user disk. Useful for 

debugging. To save into a catalogued file, LOADER must be 

usedo 

SEA -- searches the specified <range> for all words for 

which the <se>&<mask> is identical with <contents>&<mask>. 

For each location for which this is true, the location and 

contents are printed out in the current <mode>so 

UNB <se><se>oo•<se> removes the breakpoint at each 

<se>. An error message occurs if there is noneo 

VAL -- requests underprinting to protect a passwordc If 

the password is approved, the user is validatedn Identical 

to the MONITOR command of the same nameo 
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9 .. 3o4) CATALOG 

CATALOG is a Phantom program to list on the Teletype the 

catalog information about either selected file(s) from a disk 

or DECtape or about all of the files on the deviceG The 

information can be listed either with or without a header and 

trailer. 
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9~4) System-Supplied User programs 

System-Supplied User programs (S-user programs) are 

those programs of which the Executive will give the user a 

copyQ This means that S-user programs are overlaid onto user 

core, and the user can alter them at will$ s-user programs 

save the user from having to write many of his own service 

routines (eogo a Teletype handler would be supplied as an 

S-user program) or they may be used when the user does not 

need his own core anyway (e~go the BASIC Interpreter) a 

Available S-user programs are BASIC and DEBUGGERo 

DEBUGGER is the old GROWTH system debugger re-assembled 

for location 2000 and running as an S-user programo For 

complete documentation on it either list the DTSS file 

PDP9LIB***:DDTDOC or else refer to the copy of this file kept 

in the PDP-9 machine roomo 
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9.4ol) BASIC Interpreter 

BASIC Interpreter was written by Ron Harris '71 as a 

quick course projecto It is an illustration of the point 

that MTSS is capable of running arbitrary machine language 

programs, including new system programs to give the system 

improved capabilities, such as higher languages. The 

interpreter should not, therefore, be judged on the subset of 

BASIC it recognizes0 

BASIC interpreter is running unchanged under MTSS, 

except that it is now assembled to start at location 2000 to 

stay out of trouble with memory protect~ 

A negative accumulator switches value restarts it, so it 

will not run unless either the user's software ACS register 

is positive or else he has ON ACS and the hardware switches 

are positive. 

BASIC interpreter recognizes the 

statements: IF, GOTO, PRINT, LET, and ENDo 

following commands: RUN, LIST, and EXIT~ 
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9.5) General Discussion 

It is rarely clear which system services should be 

provided by which class of programo For maximum speed one 

would like to have all Executive routines, or even all system 

services core resident~ Either of these costs a lot of core 

space a strong consideration in an 8K PDP-9. 

fast, provided the proper overlay is in core 

Overlays are 

at the proper 

timeG But the more overlays a system uses, the more likely 

it is not to have the right one in core at the right time~ 

Overlays are restricted in length to 700(8) words. For 

some system services that handicap overcomes any speed 

advantage. Such services are put into Phantom programs. The 

length of a Phantom program can be up to 1600(8) words of 

unrestricted code plus the balance of 7K words of pure code. 

MONITOR, for example, suffers little or no penalty for being 

a Phantom program. In fact, its normal access to Executive 

services is an asseto MONITOR does not often need to refer to 

user core, and then only to overlay an S-user program or to 

swap a user in and start him running. These things are 

provided for MONITOR as Executive services~ 

DDT is an example of a system program which could 

logically be run either as a Phantom program or as an S-user 

program. There are advantages and disadvantages each way~ If 
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DDT were a Phantom program it 

system resources and it would 

would put more pressure on 

run somewhat slower because 

each reference to the user's core would require a disk 

operation0 DDT could let the user run full sized programs, 

though, and it could be granted full Phantom program 

privileges~ As an S-user program DDT cannot be granted full 

privileges or a user could take over the systemo Also it 

does take up a sizeable amount of user core, especially if 

the user loads his symbol tableo 
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Scheduling 

A user is considered to be ready to run if he is not I/O 

roadblockedc To find the next user ready to run, users are 

checked in a circular manner starting with the first user 

after the current oneQ The first one who is found who is not 

I/O roadblocked is the next user ready to runo If all users 

other than the current user are roadblocked, then the current 

user is also the next user ready to runo 

When a user is interrupted by the clock the next user 

ready to run is swapped into core and started~ If a user 

becomes I/O roadblocked his job is suspended and the next 

user who is ready to run is started. No swap is made unless 

necessaryQ 
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FILE STRUCTURE 

MTSS and GROWTH share a common catalog and file 

structuree Block 1 of the MTSS/GROWTH logical disk, or block 

1 of a physical DECtape contains the catalog for that 

deviceo (For a detailed description of catalog format consult 

the documentation with the standard catalog handler in the 

initialization program assembly listingo) 

As a result, files created under GROWTH are completely 

accessable under MTSS and files created under MTSS are 

completely accessable under GROWTH~ 

Loadstring binary format files cannot be created under 

MTSSe They can be created in DTSS on paper tape from 9MAP 

assembler output. Under GROWTH they can be created either on 

paper tape or on DECtape from 9MAP assembler outputo MTSS 

can read these filesa 

MTSS files are not compatable with the VSA operating 

systemc 
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CORE STRUCTURE 

The area between locations 0-1777 is the same no matter 

which type of program may be in upper core~ Locations 0-777 

contain the Resident Executive (see section 9el) and 

locations 1000-1677 contain whichever Executive overlay is 

currently in core (see section 9o2) o 

Locations 1700-1777 contain the user job table. This 

job table is the same one whether a system-supplied program 

or a user-supplied program is running. Phantom programs will 

store internally anything they may alter so that they can 

restore it before returning to the user. 

The memory protection boundary is set at location 2000. 

The contents of the area between there and the end of core 

depends on what typP of program is runningo If it is a user­

type program, then this area will contain all user-supplied 

and system-supplied user programs which the user has called 

since the last time he cleared core. They will be overlaid 

on top of each other in the order he called themo 

Section 12 -84-



CORE STRUCTURE (continued) 

0 

1000 

1700 

2000 

20000 

Section 12 

MTSS CORE MAP 
USER OR S-USER PROGRAM 

RESIDENT PROGRAM 

EXECUTIVE OVERLAY 

USER JOB TABLE 

USER CORE 

figure 12ol 
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CORE STRUCTURE (continued) 

If this area contains a Phantom program, it will be 

divided as shown in figure 12~2. Common is below all 

Phantom programse As a result, it is capable of holding 

certain user data (eQgO DDT dump format switch setting or 

data saved to allow Phantom programs to remain invisible) 

regardless of which programs may get calledo 

Non-pure code is the area from the standard Phantom 

program starting location through 35770 Each Phantom program 

must use this area for any non-pure locations. 

the PDP-9 all subroutine entrances are non-puren) The 

remainder of core contains the rest of the Phantom program. 

This must be entirely jn pure code. 

When a Phantom program is swapped out, only the common 

and non-pure code areas are copied into the Phantom core 

image. Pure code is ignoredQ The user job table is copied 

to the user job table image~ When the Phantom program is 

swapped in, the user job table, common, and non-pure code 

areas are all copied in. The pure code area is copied from 

the system's program if and only if it was not already in 

core for the previous user. 
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CORE STRUCTURE (continued) 
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1700 

2000 

20000 

Section 12 

MTSS CORE MAP 
PHANTOM PROGRAM 

RESIDENT PROGRAM 

EXECUTIVE OVERLAY 

USER JOB TABLE 

COMMON STORAGE 

NON-PURE CODE 

PURE CODE 

figure 12"2 
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CORE STRUCTURE (continued) 

MTSS does not have exclusive use of the disk~ It was 

felt that the most convenient thing for all users of the PDP-

9 would be to minimize the number of times anyone would have 

to copy the disk onto two DECtapes before using it and then 

copy it back when doneo To do this the DEC VSA system has 

been allowed to retain the first half of the disk. The VSA 

user file catalog has been altered to make the VSA system 

think that the MTSS/GROWTH and scratch areas of the disk are 

already full" 

MTSS and GROWTH share a common catalog in the second 

block of their area of the disk and share the remainder of 

their area for system files" It is currently possible for 

users to also save files in this area; but this is 

discouraged for lack of room. The VSA system usage is small 

and declining, so it is hoped that before long the VSA user 

file area can be further cut back, and the extra space given 

to MTSS/GROWTHo Then it will be practical to accomodate a 

limited number of user files in this areao 

The last 48K of the disk is permanently reserved as a 

scratch areae This permits MTSS to have a swap area, and 

individual users of the dedicated machine to have a 

reasonable amount of physical disk space without worrying 

about destroying anyone~s files~ 
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DISK STRUCTURE (continued) 

MAJOR DIVISIONS OF THE DISK 

0 

VSA OPERATING SYSTEM 

400000 

VSA USER FILES 

540000 

MTSS/GROWTH SYSTEM FILES 

640000 

4 8K SCRATCH AREA 

1000000 

figure 13ol 
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DISK STRUCTURE (continued) 

16K of scratch area is allocated to each Teletype, 

divided as shown in figure 13o2s The user job table occupies 

100 words, the Phantom core image occupies 1700(8) words and 

the "user physical disk" occupies 20000(8) words. If more 

Teletypes were added to the system, the scratch area would 

have to be expanded9 

Section 13 -90-



DISK STRUCTURE (continued) 

0 

20000 

36000 

37700 

40000 

Section 13 

TYPICAL USER 8 S DISK AREA 

USER PHYSICAL DISK 

USER CORE IMAGE 

PHANTOM CORE IMAGE 

USER JOB TABLE 

figure 13.2 
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DISK STRUCTURE (continued) 

MAJOR DIVISIONS OF THE 
MTSS/GROWTH PORTION OF THE DISK 

0 ,,,__ ______________________________________ __, 

GROWTH BOOTSTRAP BLOCK 
400 

MTSS/GROWTH CATALOG 
1000 

MTSS/GROWTH FILES 

6 40000 

USER #1 

700000 

USER #2 

740000 

USER #3 

1000000 

figure 13~3 
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100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
JOO 
310 
:120 
330 
340 
350 
360 
370 
380 
390 
400 
410 
4~0 
•30 
440 
450 
460 
•70 
480 
490 
'00 
!510 
520 
530 
540 
!550 
560 
,70 
,80 
'590 
600 
610 

OU04f04 

* 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• • 
• 
• • • 
• • 
• • • • 
• • 
• 
• 
• • 
• 
• .. 
• 
• • 
• • 
• • 
• • 
• 
• 
• • 
• • • • • 
• 

,TJT~c PDP-9 MINI TJME~SHARlNG SYSTEM lNITIA~tZATION PROGRAM 
,NAME INT--INT 

**********PROGRAMS USED IN MTSS•••******* 

INITIALIZATION PROGRAM 
DA~TMOUTH TIME-SMA~ING SVSTEM CSOURce 'ILE' NAMES JNT 
MlNl TIME•SMARING SYSTEM CNON·~ELOCATABLE IINARY FtLf> NAMEa INT 

EXECUTIVE ·- RESIDENT PROGRAM 
CITSS NAME' RES 
MTSS NAME' 801 

EXECUTIVE •• SWAPPER OVERLAY 
!HIS NAMES SWP 
aitTIS NAME t 802 

IX&CUTIVE ·~ MEMORY ,RoTeCTION OVER~AY #1 
bTSS NAME I MP1 
MTSS NAME I 803 

execUTIVE -· MEMORV ,ROTiCTION OVERLAY #2 
rJTSS NAME I Mlf2 
114TIS NAME t 804 

!X&CUTIVE ~· SPECIAL lOT CiXiCUTJV~ CALL) AANDLEA #1 OVERLAY 
nus NAME I SPL 
MUS NAMEI 812 

'MANTOM PROGRAM ~- SYSTEM MONITOR ANO MESSAGE OUTPUT 
DTSS NAME I MTR 
MTSS NAME t B 05 

•MANTOM PROG•AM •• SYSTEM LOADER PROGRAM 
DTS$ NAME I L. DR 
MTIS NAME I 806 

l•UliR PR0GA4M -~ DE&UGGER 
DTSS NAME I DDT 
MTIS NAMEI 807 

l·UiER PROGRAM ~- BAiie INTiR~ReTER 
DTSS NAMEt BAS 
MTSS NAME I 808 

U&IR P•OGRAM ~· PHYSICAL TiLETVPE MAND~E~ IUBR0UTINES ~ACKAGE 
DTSi NAMEI LIBTTV 
MTSS NAME I 810 

U&iR PROGRAM •• GROWTM CATALOG HANDLING SUIROUTlNE! 'ACKAGE 
DT$S NAMEI G•OCAT 
MTSS NAME i11 
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620 
630 • 
640 • 
650 • 
660 • 
670 • 
680 • 
690 • 
100 • 
110 • 
720 • 
130 • 
140 • 
750 • 
160 • 
'70 * 780 • 
790 • 
800 • 
810 • 
820 • 
830 • 
840 • 
850 • 
860 • 
870 • 
880 • 
890 • 
900 • 
910 • 
920 • 
930 • 
940 * 050 • 
960 • 
970 • 
980 • 
990 • 
1000 • 
S.010 • 
1020 • 
S.030 • 
1040 • 1050 • 
1060 • 
1070 • 

~DP·9 MINl TlME~SMARING SYSTEM INl'IALIZATION PROGRAM 

,EJECT 

CORi ~AYOUT roR TME INIT!A~llA!ION pROBRAM 

···································~·································· • • 
• ~OCATJONS aur TO aur.~K •RE USED AS A eurreR FOR cOPVING FILES • 
• rROM THE LISRA~Y DECTAPE TO THE SYSTfM DIS~. • 
• • 
··································~·································· • • 
• ~0CATI0NS BASE·LCATL ARE USED PO~ THE MAIN INITIALIZATION pROG~AM • 
• • . .................................................................... . 
• • 
• ~OCATIONs LCAT~·TSWOADB AR~ USED FOR MlstE~LANIOus INITIALIZATION • 
t ~ROijRAM SUBROUTINES, • 
• • . ................................. , .....•.•.......................... 
• • • ~OCATIONS T5WORD8·CSCT!M1 ARe useo FOR TAE MTSS STANDARD TELiTV,E • 
• MANDLER, • 
' . . .•.......................•....... , .....•............................ 
• • LOCATIONS C$CTiM1~1sor1L&s ARE USED roR THE GROWTM SYSTEM 
t STANDARD CATALOG ROUTINES, 

• 
* • • • 

······························~······································ • • • ~OCArlONs lSOFtLEs·ISLCAT ARE usED 'OR A LIST or M's• LIBRARY • 
• rzLiS, ASSORTED CONSTANTS, AND AN JNITIALI!4TION 'ROGRAM 'WVIICA~ • 
•· DllK CATALOG, • 
··································•·································· • • • ~OCATIONs LC•T~LCAT•377 ARE USED TO HOLD A COpv or rME LIBaARY • 
t DECTAPE CATALOQ, • 
·- . ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

• 
• LOCATIONS SCATLOG-sCaTLOl.377 ARE U$ED r•R TME STANDARD GROWTH • 
• CATALOG, SINCE TMJI INITJALIZATJON PROQRlM II LOADID ,ROM TME • 
• MTS$ Ll8RAAY D&CTA'i av TM& GROWfM SYSTE~ MONJTO•, •' START.Up • 
• TIMi THIS CATALOG WILL Bi A CATALOG or T~e MTSS LllRARV D&CTAPE, • 
• • •.•..•............................••....•. , •......................... 
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1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1210 
1280 
1290 
1300 
1310 
1320 
!330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1~80 
1490 
1,00 
1,10 
1520 
1530 
1540 
1550 
1560 
1570 
1580 
1590 

01io4J04 

• 
• 
* • • 
• • 
• • 
• • 
• 
• 
• • 
• • 
• 
• 
• • • • 
• 
• 
• 
• • 
• 
• 
• 
• • • • 
• • 
• • • 
• • 
• • • • 
• • • 
• • 

,EJECT 

T~E INITIALIZATION pROGRAM WlL~ INITIALIZE MTSS FOR ANY NUMBER 
OF Fl~ES OF 4NY TYPE, ANO roR ANY NUMBER o~ fELETVPES1USERS. 

TME SEQUENCE or tNITlALl!AflON ACTIONS IS• 

1 INITIALIZE TME HARQWARE 

Z INITIALIZE TME SQFTWARE '~AGS 

3 CO'V TM& CURRiNT GROWTH CATALOG tlT SMOULD Bi THE MTSS 
Ll~RARV DECTA~E CATALOG) l~TO LCAT, SINCE IT ti REPEATEDLY 
ACCESSED BY TMIS PROGRAM, 

4 ·- co~v TMi CATA~OG FROM TME SyST!M DIS~ INTO TME STANDARD 
GROWTH CATALOG BLOCK SO TMfi ST4NDAAO CATALOG ROUTRNiS 
WJ~L WORK WlTM IT, 

' -- uNIAVE rROM TME SYSTEM DISK A~L rtLES ON TME LIST OF SYSTiM 
r1.i& WHICM BEGINS AT O~I~IS, 00 NOT WORRY AIOUT ANV WHICM ARE 
NOT SAYID TO 9EG1N WfTM, 

NOTi TMAT OV!~LAY r1LES, USER·TY'E SVSTEM FILES, AND 
PM4NTOH•TY'E SYSTEM rtLiS ARE UNIAVED IN DISCRETE O,ERATIONS, 
TMIS II SO TMAT 1F IT BiCOMiS OEIIIAILE TO HANDLE TMEM tN 
DirFERING MANNERS IN TMi FUTURB, IT CAN Bi EASILY DONE, 

6 PU~Gi TME DISK TD COMPACT TM! RESULTING CATALOa AND TME 
RilULTING DllK SAViD STORAGE, 

7 -- CO'Y ALL Fl~es ON TME LIST or IYIT&M r!LEI WMICH 
BEGINS AT OFtLES FROM TMe MTSS LIB•AIV DEC'A'E TO TM! SYSTEM 
DI1K, 

NOT& TMAT OY!RLA• r1~es, U•iR·TYIE IVST&M 'ILES, AND 
'MANTOM·TY'E SVSfEM ~ILiS ARI co•1eo IN DJICliTE OPiRATIONS, 
TMIS II SO TMAT tr IT ll~OMES DElllAILI TO HANDLE TMIM JN 
01rrERING MANNERS IN TM& FUTUR&. IT CAN EAIILY BE DONE. 

8 -~ THE &NTRIEI IN TME SVSTiM QISK CATALOG REFIR TO LOGICAL 
DIIK iLOCK NUHBE~S R&LATlV& TO T~E ITAIT O' TMS GROWTH 
SVIT&H ON TMI SYSTEM DISK, ANO TO ACTUAL CORI ADDRESSES, 
CO~Y INTO !NTCAT TME ENTAliS roR ALL IWAP••BLi S¥STIM 
FJ~IS CTMOIE LJSf,iO IN TME LIST fEBJNNING AT OrllElt 
CHANGING LOGICAL DISK •DDR&SSes 0 PMVllcAL DISK ADDREIS&I 
AND ACTUAL CORE ADDRiSSiS TO CORE AODRISSll •l. ALSO CR&ATE 
TME ENTRIES rOR ~ME PURE CODI ,O.TION or ,w.NTOM PROORAMI, 

NOTi TMAT OVIRLAY r1~es. UIER-TYrE SVSTiM r1Li1, AND 
PMANTQM.TYPi SVSfEM ~ILis ARE CO,IED IN ot•c•ETE O'IAATlONS, 
THIS II BECAUIE fMeY ARi NOT MANDL&D lDiNT!CALLY, 
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1600 
1610 
1620 
1630 
1640 
1650 
1660 
1670 
1680 
1690 
1700 
1710 
1720 
1730 
1740 
1750 
1760 
1770 
1780 
1790 

01~04104 

• 
• • • 
• • 
• 
• 
• 
• • 
• • 
• • 
• • • 
• • 

POP~9 ~INl TIME-SHARINB SYSTeM INITIALIZATION PROGRAM 

FOR PMANTOM PROQMAMS AN ENTRV MU!T BE MADE rOR TME 
PuRe CODE '0RTION 

9 -~ CERTAIN OVIRLAY5 MAYE AN INT!RNAL CATALOG TMEY DEPEND 
ON CE,Q, SWAPPER, OR EACM MEMORY PROTECTION OVERLAY CAL~S 
TME NE~T ONi D!RiCT~Y), NOW THES! OVERLAYS A•E READ INTO 
TME OVaMLAV AREA• ONE AT A TIM&, AND iACH MAI MIS CATALOG 
INtTIA~IZED ~CA HIM. T~iN TM& CO~RECTEC C0'Y IS READ BACK 
OUT ONTO TMi SYS'EM DISK, 

10 -- TME RESIDENT 'NO&RAM IS READ INTO RESIDENT CORE AND ITI 
RESIDENT CATA~OG (WHOSE ON~Y ENT-Y IS THE IWAPPER PO!NTsRS) 
IS SET UP ACCORDING TO TME SYSTEM OISK CATALOG, 

11 USER AND PHANTOM JOB TAS~ES ARE INITIALIZE~ TO JNSURi 
TMiY DQNtT CONTAIN EJTM!R GARIASE OR RANDOM ~ERMISl!ONI, 

1~ wITM INlTIA~lZATION COM,~ETE, A ~ESSAGE IS PllNTEO ON TME 
CONSO~i TE~ETVPE, 'INA~ ~ARDWARE TIDYING U• !S DONE, AND 
TME MONITO~ IS CAL~EO 'OA TMI CONSO~E TELE'V'E· 
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1600 
1810 
1820 
1630 
1840 
1850 
1860 
1870 
1880 
1890 
1900 
1910 
1920 
1930 
1940 
1950 
1960 
1970 
1980 

OU04104 

• 
• 
• 
• 
• 
• • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

,EJt:CT 

TO INSERT A ~E~ PROGRAM INTO MTSS SAVE IT ON TME MTSS LIBRARY DECTAPE ANDJ 

1 -· OVERLAY PROGRAMSI ADD JTS NAME TO TME LIST OF OVERLAY 
PROGRAMS (OftLES,, IN TME OflLES LIST TME ME"ORY PROTECTION 
OVERLAYS MUST BE LISTED CONSECUTIVELY, OTM&R TMAN TMAT, 
ORDER IS IMMATERIAL • 

2 USiR·TVPE SYSTEM PROGRAMS; ADD ITS NAME TO TME LIST or 
USER·TVPE SYSTEM PROGRAMS (UFILES>. ORDER 15 IMMATERIAL. 

3 PMANTOM•TY,e SYSTEM PROGRAMSI ADD ITS NAMi TO TME LIST OF 
PHANTOM·TY'E USER PROGRAMS (PFt~ES,, ORDER II IMMATERIAL, 

NOTi TMAT AL~ PROQRA~ NAMES MUST A~READV 9E DEFINED lN TME l)Ef!NI 
PROGRAM, TMAT IS TO MAKE TMEM AVAl~ABLE TO ALL MTSS ~ROGRAMS. 
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l NT-· -1 NT 05,/31172 01'04104 POP•9 MINI TIME·SMARING SYSTEM INITIALIZATION PROGRAM PAGE 6 

DEFINITIONS l..OCAL TO T~E INITIALIZATION PROGRAM 

1990 ,STPI. DEFINITIONS LO~AL 'rQ 'l'i-fE INJTUL.lZATION PROGRAM 
2000 

000001 2010 DEF' 1 "'S ,ECU 1 'f U~N T~E 1,.lSTJNG 0" F'OR HIE DEF'lNITIONS lNSERT 
000001 2020 DEBUG ,Eau 1 fU-N T~E 1,.ISTJNG 0~ FOR ALL OTMER tNIERTS 
012000 2030 Ni XT~ ,EQU UShRT RESTA~T ADDRESS rROM DISK/OECTAPI MARDWARE ERROR 
012000 2040 F.ORMAT ,EQV UST ART AVOIOS ERROR F~AGS F'ROM THE GROWTH INSERTS 

2050 ,MEAD I 
2060 , Pl4C ON ~RINT AL~ MACRO OODE 
2090 , 1 NUIT DEF INS 
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•22020 
•220h 
,1122oa2 
422023 
422024 
422025 
602025 
•2~026 
602026 
•22027 
4220~0 
•22122 

140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
:no 
320 
330 
340 
350 
:560 
370 
:580 
390 
•oo 
uo 
420 
.. 30 
440 
450 
460 
470 
480 
490 
500 
510 
,20 
530 
, .. o 
550 
560 
!Ho 

01;04104 

• 
• 
• 
• 
• 
• 
• 
• 
l NX 
RET 
• 
• 
• 
• 
• 
• 
• 
INT 
R59 
Si.IP 
Mll1 
M~2 
MTR 
PrHR 
I.OR 
P-1,.0R 
PDT 
us 
Ul,. 

• 
• 
• 
• • 
• 
f»T R 
l'TP 
PPT 
01(0 
T ff. 
1TP 
OT. 
.or 

POP·9 MINI TIME~SMARING SYSTEM INITIALIZATION ~ROGRAM 

MTSS SYSTEM OErtNITIONS 

,H~AD 
L.UPW = Pl.BP~OGS 
DOCPW :a 81,.N 
RST!ltW • CRC 

Ol'W : UVl.Q 

MAKE SURE NO HEAD !YMBOl. ls ON 

T~E FOLLOWING OPOEF ST4TEMiNTS ARE FOR CONVENIENCE 0NL¥ 

,Ol'DE:F ISZ 
,OPOEf JMP 

USiD WHEN 'HE l~C~EMENT SHOULD NEVER SKI~ 
US'D FOR SUBROUTINE iXITS 

MTSS PROGRAMS ARE ASSIGNED S6RIA~ NAMES INSTEAD OF MORi MNEMONIC 
NAMES TO MINIMIZE CONFUSION WITH OTHER USE-5' 'ROG•AMS STORl:D ON TME 
SYSTEM DISK UNDER TME GROWTH SYSTEM, 

DE'1Ni THE ~TSS SYSTEM ~ROIRAM NAMES 

, EQU 
,EQU 
,EQU 
,EQU 
,EQV 
,EQU 
,EQU 
,EQU 
,eau 
,EQU 
,EQU 
,El2U 

422020 
422021 
422022 
422023 
422024 
42202, 
602025 
422026 
602026 
422027 
422028 
422122 

SYSTEM NAME lS BOO 
BOl 
802 
B03 
804 
PMANTQM <ENTIRE co~e, NAME 15 805 
PMANTOM CPURE COOEt NAME IS P05 
906 
Ft06 
807 
eoa 
812 

MTSS MUST BE Ass&MBLED FOR A 5PECl~lC MAXI~UM NUMBER OP U5ER5 IN 
ORDER TO Al.LOCATE INTERNAL STORAGE AND O!S~ ITO~AGE eo•AecTLV, 

MA~OWARE DEVICE NAMES 

,EQu 
,EQU 
,EQU 
,EQU 
,iQU 
,EQU 
,EQU 
,EQU 

606462 
606460 
606064 
445320 
60000 
006•60 
H6400 
004464 

AC!6 !'TR 
ACf 6 PTP 
ACl6 !IPT 
ACl6 Ol<O 
ACl6 tTP • 
ACl6 t TP• 
ACl6 tDT t 
ACl6 • Oh 
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016000 
oouoo 
oouoo 
000700 
002t700 
000100 
002000 
014000 
DOl.700 
00~700 
01h00 
016000 
01•000 

600 
610 
620 
630 
640 
650 
660 
670' 
680 
690 
100 
'10' 
720 
1301 

140 
750 
760 
?70 
780 
790 
8001 

810 
620 
830 
e•o 
8,0 
860 
870 
880 
890 
900 
910 
920 
930 
940 
950 
960 
970 
980 
990 
1000 
1010 
1020 
1030 

01Z04S04 POP~9 MINl TIME~SMARINO SYSTEM lNl•IALlZATION PROGRAM 

MTSS SYSTEM DErlNlfJONS 

• 
• 
• 
• 
• 
• • 
• • 
• • • 
• • 
• 
• 

0 

OVSTRT 

JTSTRT 

·····················~················ • • 
• EXECUTIVE -~ RiSIOENT PROGRAM • REIL.EN 
• • 
•••••••••••••••••••••••••••••••••••••• 
• * 
• EXECUTIVS -~ O~ERi,.AY AREA • OVLEN 
• • •••••••••••••••••••••••••••••••••••••• 
• * • USER JOB TAB~E • JTLEN 
• • 

• BOUNDARY •••••••••••••••••••***********•••••••• 
• • 
• 
• 
• 
• 
• 
• 
• 
• 
• 

OOFlMAX 

• • • * • • 
• USER pROGRAM A~EA • USL.EN 

• • • • 
• • •••••••••••••••••••••••••••••••••••••• 

• MTSS CORE ~AVOUT DErlNf TIONS 
• 
CgRMAX , EQU 
RESl.,EN ,iQU 
OVSTltT , EQU 
OYL.EN ,ECIU 
JTST"'T ,EQU 
-ITl..EN ,EQU 
BOUNDARY ,IQU 
USl..EN ,EQIJ 
JMP~SN ,ECU 
l!IUR5TR ,iQU 
lllURL.f!N ,EQU 

81< 
OVSTRT 
1000 
JTSTRT•OVSTRT 
1700 
BOUNDARY·JTSTRT 
2000 
CORMAX•BOUNDARV 
PUASTRT .. llOUNDARV 
JTSTAhBOUNOARV 
8K•PURSTRT 

PAGE 

81( ,EQU 
71( ,EQU 

16000 
14000 

ro• DEBUGGJNG PURPOSES ONLY "-· WILL ee LENGTHENED TO 20000 
,o~ DEBUGGING 'URPOSES ONLV w- WILL BE LENGTHED&D To 16000 

8 



DEF INS 05/31/72 01;04104 POP .. 9 MINI TIME~SHARING SySTEM INP'Ut.IzATION PROGRAM PAGE 9 

MTSS sYsTEM DErlNITIONS 

1050 
1060 
1070 
1080 • PH•NTOM CORE LAVOUT 
1090 • 
1100 • BOUNDARY •••••••••••••••••••••••••••••• 
1110 • • • 
1120 • • TEMPORARV yAAlAB~ES • 
1130 • • * 
1140 • USTOME •••••••••••••••••••••••••••••• 
1150 • • 4 

1160 • • USER REaISTER STORAGe • 
1170 • • • 
uao • l'~STOH ·························~···· 
1190 • .. • 
1200 • • PHANTOM REGISTER STORAGE • 
1210 • • • 
1220 • DBSTOR •••••••••••••••••••••••••••••• 
1230 • • • 
1240 • • DDT STORAGE • 
1250 • • • 
1260 • COM5TQR ·························~···· 
1270 • • • 
1280 • • COMMON PMANTOM STORAGE • 
1290 • • • 
1300 • 8CNTRL. •••••••••••••••••••••••••••••• 
1310 • • • 
1320 • • Ft~E BUFFER CONTROi. • 
1330 • • • 
1340 • IUJF'f"ER •••••••••••••••••••••••••••••• 
1350 • • • 
1360 • • • 
S.370 • • CORE BUf f"ER • 
1380 • • • 
1390 • • • 
1'400 • I Mp!iTRT •••••••••••••••••••••••••••••• 
1410 • • • 
1420 • • • 
1430 • • lMPURi PMANTOM C006 • 
1440 • * • 
S.~50 • • • 
1460 • pUASTRT •••••••••••••••••••••••••••••• 
1470 • • • 
1~80 • • • 
1490 • • .. 
1500 • • PURE PMANTOM CODE • 
1510 * • • 
1520 • • • 
1531) • • • 
1540 • CORMAX •••••••••••••••••••••••••••••• 
1550 • 
1560 • 



DEF INS 05/:51/72 Ql!;04S04 Po? .. 9 MINI TIME·SMARING SYSTEM INlTIA~tZ•TroN PROGRAM PAGE 10 

MTSS SYSTEM OEF'IN:T!ONS 

1570 • ,.MANTOM CORE L.AYOUT DEF"IN!,.IONS 
1580 • 
1590 • 
1600 • TEM?OHARY VARIAB~ES 
1610 • 
1620 ,HeAD o,M,c,T,D 

002000 1630 TEMPO ,EQU BOUNDARY 
002001 1640 TEMP1 ,EQU TEMP0+1 
002002 1650 TSMP2 ,EQU TEMP1+1 
002003 1660 TeMP3 ,EQU TiMP2•1 
00~004 1670 TEMP4 ,EQU TEMP3+1 
002005 1680 TSMP5 ,EQU TiMP4+1 
002006 1690 TiiMP& ,EQU TEMP5•1 
00~007 1700 TEr-tP1 ,EQU TEMP6+1 
00~010 1710 TiMPI ,EQU TEMP7•1 
ooaou 1720 TiM?9 ,ECIU TEMP8•1 
002012 1730 1EMP10 ,EQU TliMP9+1 
00~013 1740 TEMP11 ,EQU TEMP10•1 
002014 1750 TiMP12 ,EQU TEMP11•1 

1760 • 
1770 • US!~ REGISTER STORAGE 
1780 • 
1790 ,MUD o,o,M 

00~015 1800 USTOAE ,EQU TliMP12•1 
00~015 1810 ACUYE ,EQU US TORE 
002016 1820 MQUVE ,EQU ACUVi•1 
002017 1830 f'ICSAVE ,EQU MQSAVi•l 
0020<0 1840 ST SAVE ,ECIU PCSAVE•1 
002021 1850 SCSAVE ,EQU SThV&:•1 
002022 1860 •csw ,EQIJ SCSAVE+1 
002023 1870 1QS4VE ,EQU ACSW+l 
002024 1880 USAVE ,EQU 1ouve•1 

1890 • 
S,900 • '8HANTOM AiGlSTER STOfUGii 
1910 • 

002025 1920 l'iiifS TOR ,eau USAVEH 
002025 1930 llACSAV ,EQU PMS TOR 
0020i6 1940 PJl1QUV ,EQU PACUV•l 
0020~7 1950 PPCSAV ,EQU PMQIAY•l 
ooao10 1960 "STUV ,EQU PPCSAV+1 
ooao11 1970 ~scuv ,EQU P$TUY•1 
OO~Oil2 1980 PAC5W ,EQU PSCUV•l 
ooaU3 1990 P10SAV ,eau PACSW•1 
002014 2000 PUSAV ,EQU Pl,OSAY•1 

2010 • 
2020 • OE9UGC.iER STORAGE 
2030 • 
2040 ,MUD D 

D 02U5 2050 DIJSTOR ,EQU PUSAVH 
o oao:15 2060 RiGSM ,EQU DB ST OR 
0020~6 2070 AORSW ,EQU REGSW+1 
OO:!O;J7 2080 DU'1SW ,EQU ADRSW+S. 



DEF T NS 05/31/72 01;04104 POP-9 MINI TINE~SHARINO SYSTEM INITI4L!ZATJON PROGRAM PAGE 11 

D MTSS ~VSTEM OEFI ~I TI ONS 

0020•0 2090 PATSW .EQU DUMSW•1 
00~041 2100 1..1"11 T ,EQu PATSW+1 
002042 2110 L.OC ,EOU LIMI'f+1 
00~0•3 2120 PC ,EQU LOC+1 
0020-4 2130 l.,OCQR ,EQU PC•l 
002045 2140 ~ICOR ,EQU LOCOR .. 1 
00~0•6 2150 MASI< ,EOU ..iJCOR•1 
002047 2160 Rit..OC ,EQU MASK•! 
002050 2170 IND IR ,EQU REl,.OC•1 
OOC?051 2180 PCMSK .EQU INDIA•1 
002052 2190 REG BR ,EQU PCMSl<•1 
00~053 2200 COMF~G ,EOU RiGB,.+1 
002054 2210 Bl(TU .EQU COMFL.C•l 
000024 2220 81(NUM .eou 20. NUMBER or BREAKPOINT CEL.LS 

2230 • 
2240 • PMANTOM COMMOf\ STORGAGE 
2250 • 
2260 tHUD 0 

ooa1$0 2270 CQMSTOR ,EQU 3•DSB~NUM+DSBK?AB 
001!150 2280 P!iff L.AG ,EQU COMSTCR 

2290 • 
2300 • F' 11.. E l:NFFER Ct NTROL STORA GI 
2310 * 2320 ,MUD D 

00~1'1 2330 liCNTRL ,EQU PMf 1.AC•1 
002151 2340 rTVP& ,EQU BCNHH 
00~1'2 2350 onvP ,EQU FTYPEd. 
0021153 2360 BOA ,EQU O;TYP• 1 
ooaU4 23?0 BCA ,EQU BDA•1 
00~1'5 2380 81.EN 1EQU BCA+1 
00:?1!56 2390 SALT ,EQU Bl.EN•!. 
00~157 2400 BMI~ ,EQU BALT•: 
00~160 2410 MiMlN ,EQU BMIN•: 
oo~u1 2420 lilOX ,EQU MBMIN•1 
ooa162 2430 IUtTR ,EQU BMAX• :. 
00~163 2440 ~DA ,EQU Bfi'TR•:. 
002164 2450 "'F'DA ,EQU FOA+1 
0021t5 2460 F'PU ~ ,EQU M; DA•:. 
ooa166 2470 MF'MIN ,EQU FMIN•1 
OOf lf 248~ rMAX ,EQU M'MIN•1 
00 1 0 249 11UF"FIR ,EQU F MAX•! 
oo:s.ooo 2500 auf"LEN ,iQU 1000 

2!HQ • 
2520 .. 4CTUAI. CODE CCiNTROL 
2530 .. 
2540 , MUD M 

ooh1o 2550 l"'PSTRT ,EQU BUF"FEFl•BUf"L EN 
003700 2560 f!'URSTR ,EQU SPURS"'R 

25?0 ,MEAD 

-



DEF INS 05/31/12 Ol.~04f 04 POP·9 ~INl TIME~SMARING SYSTEM INITIALIZATION PROGRAM PAGE 12 

MTSS SYSTEM DErlNlTlONS 

2590 * 2600 • 
:!610 • MTSS OISK LAVOUT DEFlNIT!ONS 
2620 • 

000100 2630 T ASL.IN ,EQU 100 LEMGTM or A JoB TA8L! 
003.700 2640 fl'Ml..EN ,EQU 8K•US1.EN•TABL.EN MAXIMUM ~!NGT~ Or IM,U~i PHANTOM CODij 
016000 2650 Ol<l.cN ,EQU 81< LENGTM 0, ~ACM "USER PMVSJCA~ DISK" 
000034 2660 OKLENB ,eou DKL.EN/400 LENGTM or •USER ~M•SICAL. OtS~" IN BL.OCKS 
f>400DO 2670 SCRSTR ,EQU 640000 



DF:F1NS 05/31172 

575600 
574646 
0000:56 
000037 
000002 
000004 
000001 
000000 
004300 
041300 
00~717 
SOOOQO 
ooao!Jo 
000003 

0002113 
000300 
000215 
000274 
000216 
000336 
000300 

000002 
000003 
000010 
000060 
000006 
000006 
000002 
oooos.o 

2700 
2710 
2720 
2730 
2740 
2750 
2760 
2770 
2780 
2790 
2800 
2810 
2820 
2830 
2840 
2850 
2860 
2870 
2880 
2890 
2900 
2910 
2920 
2930 
2940 
2950 
2960 
2970 
2980 
2990 
3000 
3010 
3020 
3030 
3040 
3050 
3060 
3070 
3080 
3090 
3100 
3110 
3120 
3130 
3140 
3150 
3160 
3HO 
3180 
3190 
3200 

• 
ON 
OFF 
Ql(WC 
Ol<CA 
01(R0 
Dt<WRT 
PrUNTOM 
U$ER 
SY SSAS 
SVSDA 
SVSMAX 
I OBL..t< 
Cl.l<MAX 
USERS 
• 
• 
• 
SMARP 
ATSGN 
EQUAL. 
1.ess 
GREAT 
UpARA 
AT 
• • 
• • • 
• 
• 
• 
• • • 
• • • • • 
• 
CMRPAK 
HYNUM 
TTYSll'D 
c~KSl'o 
TTYCl.K 
CMRMAX 
PUOGi 
MINBUFF' 

PDP~9 MINI TJ~E-SMAHING SYSTEM INITIA~lZATION PROGRAM 

MTSS SYSTEM DEFINITIONS 

SYSTEM-WIDE CCNSTANTS FOR THE POP~9 TIME·S~ARING SYSTEM, 

,EQU 
,EQU 
,EOU 
,ECU 
,EQU 
,EQU 
,EQU 
,EQU 
,EQU 
,EQU 
,EQU 
,EQU 
,EQU 
.eou 

57560( 
57464t 
36 
37 
2 
4 
1 
0 
1300 
o•oooc•SVSBAS 
1777 
30000( 
40. 
3 

UC 11 CONST AN'!'S 

,EQU 
.ecu 
,EQU 
,&QU 
,EQU 
,EQU 
,EQU 

2~3 
300 
275 
274 
276 
336 
300 

•Cl6 ON 
ACl6 OF'F 
MOLDS TWO•S COMPLEMENT WORD COUNT FOR DISK READS 
CORE ADDRESS ~OCATION FOR DISK READS 
NON•INTERR~PTING DIS~ READ C~MMAND 
NON~INTERRUPf lNG DIS~ WRITE COMMAND 
rLAG FOR A P~ANTOM PROGRAM 
rLAG FOR A USER PROGRAM 
STARTING (BASE) BLOC~ OF SYSTEM LOGICAL DISK 

MAMIMUM BLOC~ OF T~E SYSTEM LOGICAL DlSK 
MASK TO KEEP JUST TME I/0 ROAOBLOC~ FLAGS 
2/3 SECOND TIMER (60 PEA SECOND CLOCK) 
MAXIMUM NUMBER or SIMULTANEOUS JOBS 

TE~ETY?E lNpU~/OUTpUT aUrF&RS MUST BE OF A CERTAIN M!NIMUM SIZE 
IN ORDER TO P~OVIDE UN-INT&RRUPTED OUTPUT TO ALL TELBTVPES. 
A TELETYPE 110 BUFFER MUST AT NO TlMe BE EMPTIED PAST TMI POINT 
~MERE IT MAS ~NOUQH REMAtNINQ OUTPUT TO TAKE U' TME TIME UNTIL 
ITS JOB•S NEX! CORE IHOT, iVEN IP AL~ OTHER USER•S WBRE TO US& TH&tR 
~kXIMUM CORE ALLOWANCES. 

WHEN THE TELE~YPe 1/0 BUFF&R MAS MORE THAN TMe MINIMUM NUMBER OF CHARACTERS 
IN lT· ITS JOB CAN Bl sUsPiNDED rROM RUNNING (1/0 R0A08~0CKED), 
IT FO~LOWS TMAT FOR 9V9TEM errlC!iNCV, TME etGGi• TH! TE~ETYPE 1/0 
9urrEHS CAN BE, TME 8ilTERI BECAUSE • JOB TMAT 11 1/0 AOADB~OCKED 
OOSTi VIRTUALLY NO P~OCESSIR TIME, 

Te~eTyPe 110 eUfPiR CONSTANTS TO oeTERMINE MINIMUM 'IRMISSJBLI eUFPER SIZE 

PAGE 13 

,EQU 2 NUNeeR or CMARCrERs PACKED PIR WORD IN rMe TTY l/0 eurFER 
,EQU 3 MAIIMUM NUMBER or fELETY,ES ON TME SVSTEM 
,EQU 10 NUMB&R or CHARACTE•s PER SECOND Or TMI FASTEST TERMINAL ON THE SYSTEM 
~EQU 60 NUMBER or CLOCK ~u~ses PER ilcOND 
,EQU C~KSPD/TTYSPD NUMQ&R or CLOCK CO~NTS PER T'Y OUTPUT CHARACTER 
,EQU C~KMAX/TTYCLK M••IMUM NUMBER or eMARACTERI PAINTFD DURING ONE STANDARD CPU SMOT 
,eau 2 ruDGI fACTOR ON eurreA StZE 
,EOU USERS"1•CMRM4X1cMR~•K+FUDGe MINIMWM TTY aurreR SI!E FOR cONTtNUOUS PRINTING 



DEF INS 05/.31/72 OU04 t 04 PDP-9 MINI TIME·S~ARING SVST~M INITl4LlZATION PROGFUM PAGE 14 

MTSS SYSTEM DErlN[TlONS 

3230 • DE,INlTIONS OF ~ABE~! RECUIR&D FOR lNTER•MODULE COMMUNICATIONS, 
3240 • EXCEPT FOR THE RiSIDENT PROGRAM TMe ADDRESS SIVEN IS TMAT or A 
3250 • ~OSNTER TO TME ITiM WlTMIN THE MODULE, IN TME CASE or THI RESIDENT 
3260 • ~ROGRAM THE AODR&SS GIVEN JS THE 4CTUAI. 400RISS OF TME ITEM IN QUESTION, THU 
3270 • !S BECAUSE TME R&SID6NT PROGRAM HAS NO ROO~ ro• TME SIZEABLE 
:5280 • TRANSFER VECTOR TMAT WOULD Bi REQUIR6D OTMERWIS~. 
3290 • 
3300 • TME LABELS OEVINED MERE ARi THE SAME AS TM~ LAIELS OIFlN&D IN THE 
J31D • MAJN PROGRAM, EXCEPT THAT HERE THEY ARE NOT UNDER A MEAD IVMBO~. 
3320 • 
3330 • RESJDiNT PROGRAM l.ABEH .. S 
3340 • 

000002 3350 3TM21 ,EQU 2 
00000:3 3360 3TM2~ ,EQU 3 
000005 3370 UC ,iQU 5 
000006 3380 ONTRI. ,EQU 6 
000006 3390 RCNT ,EQU CNTRL. 
000016 ~1400 .uo ,EQU 26 
000027 3410 .311 ,EQU 27 
oooo;i2 3420 RQTO ,EQU 32 
0000~3 :5430 i;tDfl ,EQU 33 
000014 3HO ~ACS ,EQU H 
000035 3450 ,_CORE ,EQU 3, 
0000•0 ~460 SWl'S ,EQU 4.0 
0000•0 300 •iSCAT ,EQU SWllS 
000U4 :5480 0110 ,iQU RiSCAT•4 
D000f5 3490 CM1'1 ,EQU CSWl'•1 
0000•6 3'00 c"'n ,EQU CHIP1•1 
0000•7 3510 CIP'L. ,EQU CMP2•1 
000010 3520 3fM20 ,EQU CiPL.•1 
0000'1 3530 3TE"10 ,EQU 3TM20•1 
000052 3'40 3fEflll1. ,EQU 3TfiMh1 
0000'3 3550 3TEflll2 ~EQU 3TEMh1 
OOOOJ4 3560 3TEM3 ,EQU 3TEM2•1 
000015 3570 JTE"t• ,eau 3TEM3•1 
0000rJ6 3580 :STEM' ,EQU 3T&M4+1 
0000'1 3590 3TEM6 ~EQU 3TEM5•1 
000060 3600 CTBF'R ,EQU 3TliMh1 
000016 3610 01..EN ,EQU MINBUF•6 
000010 3620 ICINVM ,EQU 8, 
000016 3630 l.QL.01< ,iQU CTBF"l~•l<Bl.iN 
000100 3640 CUIN ,EQU CTBF"ft•l<BL.EN+2 
000102 3650 OTF'l..G ,EQU CTB IN+2 
000104 3660 CTN4M ,EQU CTrL.G•2 
000107 3670 1.18FR ,EQU CTBIN•l<BNUM .. 1 
000U5 3680 L.11..01< ,&QU LUFJhl<Bl.EN 
000121 3690 1..18 l N ,EQU L1SFR•l<BL.iN+2 
0001h 3700 L.1F'L.G ,EQU L1BIN•2 
OOOU3 3710 ~,1N4M ,EQU L1F'L.G+2 
ooOU6 3720 ~2BFR ,EQU L1BIN+KB~UM .. 1 
000154 3730 1..2LOI( ,eau L2BF"lhl<BLEN 
0001'56 3740 l.2Bl~ ,EQU L2Bf"R•KBL,EN+2 



DEF INS 05/31/72 OJ,t04•04 POP·9 MINI TI~E-SMARIN~ SlST6M INJlIALIZATION PROGRAM f>AGE 15 

MTSS sVsTiM DEFINITIONS 

ooouo 3750 ~2F';,. () ,EQU L28IN•2 
000162 3760 ~2N4M • EQIJ L2F"L.G•2 
000227 3770 PF'L.4CJ .eau L2NAM•45 
000230 3780 Hl'T? ,iQU PH.AG•S. 
0002~4 3790 RF'L.4G ,EQU RPTP•4 
D002~5 3800 R,U ,EQU RF'l.AG•1 
0002•1 3810 P-iF'1,.AG ,EQU Ali'TR•.C 
0002-2 :5820 RSCO ,EQU PBF'L.AG•1 
000266 3830 DKLOI< ,EQU RSC0•20, 
000210 3840 l'IDON ,EQU DKl.01<•2 
000214 3850 'ID~a ,iQU PlDON•4 

000303 3860 flJOUT ,EQU PlDN2•7 
000305 3870 lREST ,EQU PlOUT+2 
D003U 3880 'WAii> ,iQU 31U!ST•24, 
000336 3890 9WAP1 ,EQIJ SWAP•l 
0003'0 3900 SWAP~ ,iQU SWAP1•2 
0005,3 3910 I 0. IN ,EQU IWAf'3•·153 
000525 3920 10.0T ,iQU IO.lN•·S.O, 
000540 3930 NiM8. ,EQU IO.OhU, 
0005•6 3940 lll'UTI ~ ,eQU NEW81h6 
000602 3950 F'IJE T ,iQU PUT IN•28, 
000623 3960 NXPTR ,EQU F'llET•11, 
000614 3970 Ill T 0 ,EQU NXPT.-•9, 
0006'5 3980 llT36 ,iQU BIT0•1 
000616 3990 llT5 ,&Qu BIT36+1 
000617 4000 llT6 ,EQU BIT5•1. 
0006-0 4010 lt1T7 ,EQU BIT6•1. 
ooou1 4020 fllf17 ,EQU BlT7•1 
0006•2 4030 IL.7 ,iQU BIT11•1 
000643 4040 BL.8 ,EQU BL. Y.1 
000644 4050 ceo ,EQU Bl.8•1 
0006'5 4060 Cl1 ,iQU CIJ0•1 
OOOU6 4070 CIU ,EQU Cli1•1 
00060 4080 c11 ,iQU C95+1 
0006f0 090 Cil.8 .nu CB7+1 
0006'1 4100 AQltSI '&QU CBl.8•1 
000612 010 J~P ,iQU ADRSS•1 
000653 4120 Dll< ,EQU JMP•1 
0006f4 4130 DO ,EQU 081<+1 
000662 '140 DQ2 ,&:au 00•6. 
000663 4150 DQ3 ,iQU 002+1 
000672 4160 Dl(OVllt ,EQU 003+?, 
000675 4170 DICDON ,iQU Dl<OV"•S, 
000702 4180 oco ,EQU DICDON•§, 
000703 4190 OC1 ,liQU OC0+1 
000704 4200 OC2 ,&QU OC1•1 
000705 4210 QC3 ,EQU OC2+1 

4220 • 
4230 • oar I Ni f Mi NAMES •ssOCIATED WITH 6AC~ 'Ossi&LE u1E~ 
4240 • 

000076 4250 UIO ,EQU CTBlN·•2 NAME Of TME USSR plOGRAM FOR USER #0 
000077 4260 l'li40 ,EQU U$Q+1 NAME 0~ TME 'MANTO~ •ROQlltAH Diii< STORAGE SPACE FOR USER #0 



OEFJNS 05131/12 ono• 104 11op .. 9 MINI TIME.SMARING SVITEM INITIALIZATION l'ROGRAM PAGli 16 

MTSS SYSTEM DErINITIONS 

000100 4270 01<0 ,EQU PM0+1 NAME Or TME US~R "PMVSICAI. DISK" DISK STDIAQE SPACE ro~ USER #0 
000075 4280 uro ,EQU uio .. 1 
00012.5 4290 vs1 ,EQU L1BlN•2 
000126 4300 l'M1 ,EQU U$1+1 
0001~7 4310 01<1 ,EQU PM1+1 
000124 4320 UT1 ,EQU US1•1 
000154 4330 IJS2 ,EQU L2BlN•2 
000155 4340 1'~2 ,EQU US2+1 
000156 4350 D~2 , liQU PM2+1 
000153 4;560 UT2 ,EQU US2·1 

4370 ., 
4380 • JOB TABLi 1.A8El.S 
4390 ... 

OOS.700 4400 rROA ,EQU JTSUT 
DOl.701 4410 rRCA ,EQU n~DA•1 
001702 4420 ~,_~iN ,iQU FRCA+1 
001703 4430 riuu ,EQU F"Rl..EN•1 
001704 4440 UTE MO ,EQU F"RSTA•1 
001705 ·H50 UTE Mt ,&QU UTEM0+1 
OOS.706 4460 UTEM2 ,EQU UTEM1•1 
001707 4470 UTEM~ ,EQU UTEM2•1 
D0'97S.0 4480 Uf EM• ,EQU UTEM3•1 
0017S.1 400 VTiM! ,EQU UTEMh1 
001712 4,00 UTEM6 ,EQU UTftM!h1 
DOl.7S.3 4510 '0 ,EQU UTEM6•1 
001753 4'20 AC ,EQU .Q•40 
ooi1'4 4530 MQ ,EQU AC•1 
D017f5 •4'40 IC ,EQU MQ•1 
001756 4550 ACS ,EQU SC•1 
001717 4560 Cl.OCK ,EQU AC5+1 
OU?60 070 IORS ,iQU Cl.OCl<+1 
001761 4'80 tH'l,.AQ ,EQU IORS.·1 
DOl.762 4,90 DAl'O ,iQU Df'L.AGH 
D017f•3 000 DV1 ,EQU DAP0+1 
001764 4610 OF'N ,iQU DAP1•1 
001765 020 OS TAT ,EQU D'N+1 
001766 4630 YCORi ,EQIJ DST AT+1 
001767 4640 YD JSIC ,EQU UCORE+1 
001710 4650 VAL..I D ,EQU UD I 51<+1 
001771 4660 NUMiiR ,iQU YAl..10+1 
001712 4670 NAME ,EQU NUMBfh1 
OOl.713 4680 OVE~ ,EQIJ NAME•1 
001714 4690 fVl'E ,iQU OVER•1 
OOl.715 4700 f'URNM ,EQU TYPE•1 
001716 4710 ,_iUT ,EQU PURNM•1 

4720 * 
4730 * SWAPPING PROGRAM POINTER ADDRESSES 
1H40 • 

001000 4750 SWCAT ,EQU OVSTRT 
001001 4760 SWP?ll ,iQU SWCAT+1 
001002 4770 SWMTR ,EQU SWPPlih1 
001003 4780 SWCL.IC ,EQU SWMTlh1 
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MTSS SYSTEM OEF"INITIONS 

OOl.004 4790 SWER~ ,EQV SWCLl<+1 
COl.005 4800 SWS?I. ,EQU SWERR+1 
001006 4810 SXS?I. ,EQU SWSPL.+1 
OOJ.007 4820 SWM!i11 ,EQU SXSPL.•1 
00102.0 4830 SWM?2 ,EQU SWMP1+1 
ouou 4840 SWOPA ,EQU SWMP2+1 

4850 • 
4860 • MEMORY PROTECTION PROGRAM •OINTEA AOORESSEI 
4870 • 

002.0QO 4880 ~'ST ,ECIU OVSTAT 
002.001 4890 11'1 NT ,EQU MPST•1 
001002 4900 IOTO ,EQU PINT•1 
002r003 4910 lltDBl.I< ,EQU IOTO•l 
002.004 4920 "'POP,_ ,EQU ROBL.th1 

4930 • 
4940 • 51'6CIAL I OT CE XECUTl VE CA~~) MAND~ER POINTER ADDAEssfis 
4950 • 

oouoo 4960 Sf'L. ST , iQU OVSTRT 
4970 • 
4980 • DUUG<iER PROGRAM pOl~TER AIORiSSes 
4990 • 

01aooo 'OOO OOTST ,iQU 12000 
5010 • 
'020 * MTSS L.oADi~ PRoGIUM 'Of ~TEI ADDRESSES 
5030 • ooctooo 5040 1.DRiT ,EQU BOUNDARY 
5050 • 
5060 .. "1TSS MON I TOR/MESh:GE OUTPUT •AOGRAM ~OlNTE• ADDRiSSil 
'070 • 

ooaooo !SOSO ~TRiT ,iQU BOUNDARY 
'090 • 
5100 • TM! rOLLOWlNG MACROS ARE UIED ONbY IN PURE•CODED PMANTOM ,AOGRAMS, 
5110 • TM&Y HELP TO KEEi' lM,UAi CDDE SEPARATE FAO~ PU~E COOi, AND TO 
U20 • ~UT ONLY TME NECESSARY TMINGI IN TME IMPURE AREA, 
5130 • 
!1280 INTER ,DIF'JN 
5290 ,,MC UVE,ON 
5300 •1 )(X 

5310 ,l'MC RESTORE 
5320 ,ENDM 
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771400 

000317 

0003'15 
0003'16 
000317 

5350 
5~60 
5370 
5380 
5390 
5400 
5-110 
5420 
5430 
5440 
5450 
5460 
5470 
5480 
5490 
5500 
5510 
5520 
5530 
!5540 
'550 
'560 
5570 
5580 
5590 
!S600 
5610 
5620 
9630 
5640 
5650 
5660 
!5670 
9680 
5690 
5700 
5710 
5730 
2100 

OU04104 ~OP~9 MINI TIME~SHARtNG SYSTEM INITIALIZATION PROGRAM 

MTSS SVSTEM DEFIN11IQNS 

• MTSS EXECUTIVE SERVICES AR5 REQUESTED USING A SPECIAL IET OF 
• OTMiRWISE UNUSED lOT INSTR~CflONS CIOT•5000 • IOT+5377), 
• MENCE THE NAM& •SPECIALS• 
• 
OMSK , EQU 777400 

IOT•5000 
377 

S,ECIAL ,Ol'DEF 
Sl'COD ,EQU 

MIPOFF' ,O&F"IN 
,PMC SAVE,ON 
SPEC UL+O 
, PMC RESTORE 
,eNOM 

TERMINATE ,O,DEF SPEClAL•1 
READ ,O,OEf SPECIAL•2 
'READ ,O,DEF SPECIAL•3 
WRITi ,O,DEf SPECIAL•4 
~WRITE ,O,DiF SPECIA~•' 
!RCON ,iQU 375 
TRCO~F' ,EQU 376 
•RK ~EQU 377 
• • 
• 
• 
IWAP , Dlr!N 

IPIClAL 1 
u 
f 2 
n 
•• , IORP #5 ., 
, I DRP 
,ENDM 

,iND 

MASK TO RETAIN TME "SPECIAL" BITS 

MASK TO RE•AIN JUSf TM~ 81T-eooe FROM THE SPECIAL 

TUIN O~F' MEMORY PROTECT 

DOf TRAC& ON SPECIAL 
DDf TRACE orr SPECIAL 
DD' BREAl<,OlNT 

CONTROL,NAME,REITA,T,NUMBE•,c,,,,,) 
IPICIA~ IOf SWAP~E• ~EQUIST 
IWlPPiR CONTRO~ WO~D 
SVITIEM F'll.l!!NAME 
RESTART OYf!RRIDE 
PAIS&O PARAMETER CQUNT 

,INSRT 1DLl8RARY1PDP9LIBzlROOEFIN 

PAGE 18 
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GHOWT~ SYSTEM STANDARD DEFI NI Tl CNS 

140 
150 • PROGRAMMED BV ROBERT W, ~l..eAN 

160 
170 • l.ATEST REYISICN 20 JAN 1971 
160 
190 * ASCII CHARACTERS 
200 

0002'-2 210 ~F' ,EQU 212 
00022.5 220 ci. ,iQU 215 
000230 230 CQNTX ,EQU 230 
000337 2'40 BORR ,EQU 337 
0002•0 250 UACE ,iQU 240 
0002•1 260 EXCi..AM ,EQU 241 EXCl.AMATlON POINT 
0002•3 270 ~UMSGN ,EQU 243 
0002'44 280 001..L.AR ,EQU 244 s 
0002•6 290 •MPUN ,EQU 246 & 
0002!.i2 300 SUR ,EQU 252 ASTERISK pq 
000213 ~10 fill.US ,iQU 253 
000214 320 COMMA ,iQU 254 
000215 330 MJNIJI ,iQU 255 
0002!$6 HD l'liRIOD ,EQU 256 
0002,6 350 JIOPH ,EQU PiRIOt 
0002!>7 360 $~ASM ,EQU 257 
000272 370 COi.ON ,EQU 272 
0002?3 380 scoi..ON ,EQU 273 
0003~4 390 UL.ASH ,EQU 334 UCI< SL.ASH ( \) 

•oo uo • CONSTANT& 
•20 

017717 430 AQRSS ,EQU 17777 AO~ess Fli~D MAS~ 
ooaooo 440 BOU NOA , fiQU 2000 TSI USER CORE START 
011500 450 TAl'l~ ,EQU 17500 
01'1502 460 TAPOT ,EQU 17502 
011505 470 ~iC0¥ ,iQU 17505 
017717 480 vn.u ,eau 17777 
oooos.o 490 lNDil ,EQU 10 GENERA~ ~URPOSE AUTO•INDIX R&GISTEA 
oooou ,00 CATX ,ECIU 11 CATA~OG ROUTINES• AUTO·lNDEX RiQISTEA 
DOOOf.2 910 c"ox ,EQU 12 
0117'0 5~0 IQOT ,EQU 17740 BOOTSTRAP ~OADIR $1AATING AD~RE$9 
0117~5 530 SVSOIV ,eQU BOOT·3 MO~os DEVICE ADDAilS or CATALOG BLOCK ON TMli SYSTEM DEVICE 
011000 ,40 C4Tt..OG , ECIU 17000 START OF TME RESID!NT CATALOO B~OCK 
000001 550 CA UL.K ,EQU 1 CA,ALOG IS AT ~OQlCAL BLOCK ! 0, ANY ~evtcE 
000400 160 C•Tl..EN ~EQU 400 CATALOG ~&NQTM 11 400 WO•DI MAXIMUM 
000005 ,70 ~C8(.fN ,eQU 5 'lLE CONTROL B~OCK ti rive WORDS LONG 
000004 580 MORI.IN ,EQU 4 CA,ALOG ME~DER II 'OU~ WORDI LONG 
011005 590 Cl'AIUM ,EQU CATLOG•5 ,OtNTiA TO PARAMET!RI ro• CA,ALOG •E•DIWRITi 
740000 600 DVC!itSK ,EQU 740000 HAIK TO &XTRACT MANOLE~ NUH81R AND TY'E rlOM DEVICE ADDRESS 
ooi111 610 Bl.Kl1SK ,EQU 1777 MAii< TO RETRIEVE DEVICE BLOCK NUMBER 
'177716 620 CAT OX ,EQU •50, MAXIMUM NUMBER or r11.i CDNTRCL SLOCKI IN A CATAl.OG 
000400 630 Bl.,t<l..EN ,EQU 400 NUMBER 0, wo~os IN ONE ~O~ICAL iLDCK 
176701 640 OT MAX ,EQU ·1077 MAXIMUM NUMBER O' WSABLE BLOCKS ON A ~ECTAPi 
777601 6,0 Ol<MAX ,EQU ·177 MAXIMUM NUMBER or WSASL& BLOeKI ON A LOGICAL DIS~ 
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GROwnt SYSTEM STANDAftO DEf"INlTlONS 

660 
670 • DEVICE NAMES 
680 

606064 690 PPT ,EQU 606064 
606462 700 PTR ,EQU 606462 

. 606460 '110 PTP ,EQU 606460 
40400 ?~O OT, ,EQU 40400 
60000 1ao u. ,iQV 646000 
445300 "40 ()I(, ,EQU 445300 
004464 150 ,gT ,EQU 004464 
006460 160 ,fP ,iQU 006460 
0044153 170 ' "I( ,EQU OOH5~ 
445320 180 Pl<O ,EQU 445320 

190 
800 • 'lLliNAMES 

43604 810 CTI.. ,iQU 436454 CATALOG BLOCK 
820 
8~0 • ,0,.MATS 
840 

U42t>3 850 liS ,EQU 414263 LOAOSTRING SlNARV 
425U6 860 llN ,EQU 425156 BlNAftV 
4762,7 870 ;RO ,EQU 476257 ~IUhlTM SVSfEM 'OJtMAT (COME U4Allli, 
•35762 880 CQR ~iQU 435762 co•e 

890 
900 • MACROi 
910 
•~o iNTE_. ,DIF"JN 
930 •i. )(X 

940 ,ENOM 
no 
960 1.00P ~Dl!ililN 
970 nz #1 
980 JMll #2 
990 ,ENDM 
1000 
1010 NiG ,D!F'IN 
1020 OMA 
1030 TAD <1 
1040 ,ENOM 
1050 
1060 f'.QRMAT , osr rn 
10?0 JMP FORMAT 
1080 ,ENOM 
1090 

5hRT UDO , oan N STANOARD INITIA~IZATION MACAO 'OR TME OROWTH svSTEM 
1110 ,JfMC SAVE,ON ~RlNT THIS ONE MACNO, AT LEAST 
1120 CA' 
1130 1or1cL.or 
U40 I.AC <700000 , 
1150 JU A Pt ON1 NO PAPER TAPE READER ATTACHED 
1160 TLS•10 
U70 DL.I' DISABL.e TME l.IGMT PeN, ON GENERA~ PRINCIP.LeS 
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1180 
1190 
1200 
1210 
1220 
1230 
1240 
1260 
2110 
S.40 
150 
160 
170 
S.80 
S.90 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
;,10 
320 
330 
340 
350 
360 
370 
380 
390 
•oo 
00 
420 
430 
4'40 
450 
00 
tHO 
480 
490 
500 
'10 
520 
'30 
!540 
550 
560 

01io4104 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• • 
• 
• 
• 
• • 
• 
• • 
• • 
• 
• 
• • • 
• 
• 
• • • 
• • 
• 
• 
• • • 
• 
• 

~DP~9 ~INl TIME-SHARING SYSTEM INITIALIZATION PROGRAM 

GHOWTH SVSTEM STANDARD DEFINITIONS 

OZM 
~ess 
MESS 
L. l Ni 
,PMC 
, ENDM 

,ENO 

CA ULT 
<#1 
( 

RESTORE 

WE WON'T MESS WITH SOMEONE ELSEtS ALT~RED CATALOG 
HERE>, #2-5 
)>,1 "PRINT THE INPUT REOUES' 
GET THE USER'S INPWT 

,lNiRT sDLIBRAAY1PDP9LIB:LIBMACRO 

TMi$E MACRO$ AAE fOR USE WJTM THE ~AOGRAM ~Op9LlB•••tTTV•NON 
TTY.NON IS A NON·INTERRU~T DRIVEN TELETV'E MANDLER fOR TME CONSOLE 
TE~aTYPE ON TME PDP~9, 

L.lNi INPUT MACRO 1ss 

~INE GETS TME NEXT LINE FROM TM! tELETY,E, 'ACKs IT IN TME 
lNC~UDED L!Ni BUFF!R1 AND -ETU•NS TO TME USER, USE iACK~ARROW 
'OR CHARAC,EI DELETION AND CONTROL X FOR 1..INE Oi~ETfON. 
TM& AOUT!N! JROTECTS AGAINST BUFFEA UNDERFLOW OR OVER,LOW, 

WORD lNPuT MACROS ALL DELETE L.EADING B~ANKS, RETuRNlNG TO TME uSER 
AT •1 WITH TME DELIMITeR IN TME AC lP A DE~IMITE• IS TME FIRIT NON~ 
BL.A NI< CHARACTER, THEY Al..L UT IL. IZ! WQROB AND WOlltD1•1 f"OR STORAGI!, AND 
ANV VALUE ACCUMULATED TMER& AiMAtNS UMTtL TM! NEXT TIME A WOAO~PACKING 
MAC~O IS USED c•wo•o• OR •MUMf), TME DEL!MlT&A TMAT ENDED TME WORD 
tS STOlltED IN D~MTR UNTIL TME NEXT TIME A WORD 'ACKING MACRO IS UliD 
OR UNTIL TME USER PROGRAM USfS TME ROUTINE tcMRID•. 
TMI AVAILABLE MACROS ARES 

WORD PACKS CMARAc,eRs. lN A LEFT.JUSTIFIED 9J~8IT 'ACK, 
!NTO WORnB, MORDS+1, ,,,, AEfU•NS THE 'IRST THREE <OR 
FEWER> CMA~AGTERS LifT JUSTl,110 IN TM! AC, 

NUM GETS A NUMBEllt, AND R~TURNS lT IN TME AC. A FORMAT ERROR 
IS CAUSED BY A LETTER SEINB ,OUND OR ev A DECIMAL DIGIT 
(8 OR 9) BEING FOUND WlTMOUT A TlltAILING DECIMAL POINT, 
TM•T TME DECIMAL VALUE IS DESIAED IS SIGNALLED ev TME 
DELIMITER BEING A PERIOD, OT~ERWISI TMi OCTAL VALUE ti 
RETURNED. TMi VALUE RETURNED RfMAlNS AVAILABLE IN WORDB, 
TMIS IS TME YALU& 'OUND MOD 2•18 •p I.E. OVERFLOW IS LOST, 

RETURN 18 s 
•1 W!TM ~INK • 0 fOR A FORMAT ERRO~ 

PAGE 21 

+1 WITM LINK ~ 1 r-OR TME ,I.ST NON-B~AN~ CMARACTER A DELIMITER 

WORD1 

WORD2 

•2 rOR success 
GETS TME CONTENTS 'ROM WORDS, TMIS IS TME YIRST THREE 
SIXSIT CHARACTERS OR TME VALWE, 
GETS TME CONTENTS OF WORDS•1. THIS IS THE SECOND THREE 
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570 • 
580 • 
590 • 
600 • 
610 • 
620 • 
630 • 
6110 • 
650 • 
660 • 
670 • 
680 • 
690 • 
100 • 
710 • 
120 * ,30 • 
'f 40 • 
'150 • 
'160 • 
'170 • 
'80 • 
190 • 
800 • 
810 • 
820 • 
830 • 
840 • 
8'0 • 
860 • 
870 • 
880 • 
890 • 
900 • 
910 • 
920 • 
930 • 
940 • 
950 • 
960 • 
970 • 
980 • 
990 • 
1000 • 
1010 • 
1020 • 
1030 • 
1040 * 1050 • 
1060 • 
1070 
1080 

PoP.9 MINI TIME~SMARING SYSTEM INlTIA~!zATION PROG~AM 

GROWTH SYSTEM STANDARD Dif INITIONS 

SlXBIT CHARACTiRS OR TME "DECIMAL" VALUE, NOTE TMAT TME 
"DECIMAL" VALUE WJLL BE GARBAGE IF AN OCTAL NUMBER WAS INPUT. 

IN THE CASE OF SIXBIT INPUT, ruRTM!R INPUT WILL 8E LOST. 

COUNT ~~ GETS TME OCTAL COUNT or TME NUMBER or TIMES •WORD• AND 
'NUM' MAVE BEEN CALLBD SINCE TWE l!NE WAI INPUT, TMIS 
IS THE COUNT or THE NUMBiR or WORDS EXTRACTED so rAI 
rROM TMi cuR•ENT LlNS eurr1~. 

DELIM ~-GETS TMf LAS' DELIMITER SEEN 8¥ •CMRID•. TMIS WILL BE 
THR DELIMITER TMAT ENDED TME LAST WO-D FETCHED UNLESS 
THE USER ~ROl~AM JS ACCESS!NS tCMRID• ITIEL~. 

MISCE~LANEOUS CHARACTER•ORIENTED MACROSi 

CHAR GETS TME oLDiST REMAINING CH~RACTER rRoM TME LINE eurreR. 
THlS PERMITS THE USiR 'ROGRA~ TO E~AMlNE TME ENTIRE lNPijT 
STRING, WM!CM IS A MARD THINt TO DO USING •WORDt. 

RE TURNS +1 W ITM TME CHARACTER IN TWE AC 

CRLf PRINTS • CARRIAGE AETU~N AND LINE reec. IT DISTURBS NO 
STORAGE OR POINTERS, 

CHROT PRINTS THE SINGLE AiCll CM4RACTER IN TME AC, 

OUTpUT MACROS ARll 

OCT OUTpUTB AS 5lX DIGIT OCTA~ T~E CONTENTS or THE AC. 

PAGE 22 

OCTZ OUTpUTS AS OCTAL WITH ~iAOlNB lEROiS SUp•RESSED THE CONTENTS or TME AC. 

MESS <TEXT),(CHARACTER COUNT) U&ES Sl~&IT FORMAT TO OUTpUT TME 
CARRIAGE RETURN AND ~INE FEED, FOLLOWED 8¥ THE TEXT* IT 
,IRST oces A •KRB• INSTRUcTtON TO C~EAR ANV PRINT-INHIBIT, 

MESSR (TiXT),<CMARACTiR cOUNT> JS TME SAME ,s 'MESS•, eUT NO 
'KR8 1 tS SUP,L!ED. T"IS PiRMtTI CONTINUATION or ' SJNiLE 
MESSAGti, 

NMESS <TEXT>1<CMARACTiR COUNT> !i TME SAME AS •ME&S~' E~CEPT 
NO CARRIAGE •ETURN NOA ~lNE 'EEO IS SU,PLIED. TMIS PERMITS 
CONTINUING TME MESSAGE ON TM! SAME LINE. 

MlTTING ANY MEY ON TME TE~ET¥PE DURING OUTfUT WIL~ INHIBIT THE ACTUAL 
'RINTlNG or TME AEST or ™' MESSAGe UNTIL TME NE~T •MESS• OR K~B 
INSTRUCTION, NOTE THAT EXCiPT TME CHARACTEI IS NOT PRINTED, TMa REST 
or TM~ PROGRAM CARRIES ON AS USUAL. 
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GHOWT~ SYSTEM STANDARD Dff INITIONS 

1090 
1100 It. I Ne .DEF"IN 
1110 JMS HINL.IN 
1120 ,ENDM 
1130 
1140 WORD .DEF IN 
1150 JMS T$SIXIN 
1160 ,ENOM 
1170 
1180 WOR01 , DEF' IN 
1190 L.AC UWOADB 
1200 ,ENOM 
1210 

wOR02 1220 I OEFl N 
1230 l..AC TSWORDB• 1 
1240 ,ENOM 
1250 
1260 NUM ,OEFIN 
1270 JMS UNUM.;N 
1280 ,ENDM 
1290 

CRL,.F UDO ,oeF'IN 
1310 JMS T$CALF 
1320 ,iNDM 
1330 
S.340 CMROT , D!Fl N 
1350 JMS TSTTVOT 
1~60 ,ENDM 
1370 
s,380 ~MAlil ,DiF'lN 
1390 JM! T$F'GE T 
1400 ,ENDM 
100 
1420 Pill M ,OIFIN 
1430 L,AC TS DI.MT~ 
1-HO ,ENOM 
1450 
1460 C OU.NT . oen N 
1470 L.AO TSCOU"'4T 
1480 ,ENDM 
1490 
S.500 
!510 ,.,20 MiSSR ,DfiFlN 
s.530 ,CltSM SAVE,ON 
1540 L.AW -#2·2 
1550 JMS TU I XOT 
S.560 ,,MC SAVE.Off 
S.570 115 ,A~l6 '', 11 • 
15eo ,f'MC RiSTORE 
s.590 .C~SM RESTORE 
1600 ,ENDM 
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GROWTM SVSTEM STANCARO DEFI NI Tl ONS 

1610 
1620 MESS I DlllF'I N 
1630 l<RI 
1640 MESSR <#1),#2 
1650 ,ENOM 
1660 
1670 NJ1ESS ~DiiF'lN 
1680 ~CRIM SAVE,ON 
1690 LAW -•2 
1700 JMS TISIXOT 
1710 #5 ,ACl6 t#h 
1120 ,CRIM RESTORE 
1.730 ,ENOM 
1740 
1750 cMESS , DIF"I N 
1760 ,CR5M uve.ON 
1770 Mi SS <#1 wo•o o, #2•7 
1780 COUNT 
F90 OCTZ 
1800 ,CUM Ai STORE 
1810 ,ENDl.'1 
1820 
1830 
18-40 OCTZ ,Dlf IN OC'A~ PRtNTOUT O' fMI AC WtTM L&ADJNG ZEROES SUPPRESSED 
1850 9TI. 
1860 .JMI T$0C'f0T 
1870 ,ENDM 
1880 
U90 OCT ,Dlf:'IN OCTA~ PRlN•OUT or TM! AC 
1900 CL.I.' 
S.910 JMS TSOCTOT 
1920 1 ENDM 
1930 
S.950 ,iND 
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013774 

012000 
012000 703302 
012001 100006 
P120o2 705514 
P12003 '107014 
012004 214314 
012005 10~704 
01:2006 700721 
u2001 100416 

012010 '176717 
012ou 040010 
0120U 773713 
P12oi3 04001.1 
P120l4 777400 
012015 053651 
Q120S.6 220UO 
01209.7 060011 
012020 '5h!51 
012011 612016 

P12022 '112027 
P1~023 05~516 
012024 21437, 
h2025 052634 
012016 h;552J 
P120l7 740040 
p12no 05U57 
P120U U3306 

2130 
2140 
2150 
2160 
2170 
2180 
2190 
2200 
2210 
2220 
2230 
2240 
2250 
2260 
2270 
2280 
2290 
2300 
2310 
2320 
2330 
2340 
2350 
2360 
2370 
2380 
2390 
2400 
2410 
2420 
2430 
1440 
2450 
2460 
2470 
2480 
2490 
2500 
2510 
2520 
2'30 
2540 
2'50 

OH04S04 

SySDSK 
RET 
1.l3DEV 

• 
• 
• 
START 

• 
* • 
• 
• 

lNTDO 

• 
• 
• 

POP•9 MINl Tl~E~SHARING SYSTEM INlTIA~lZATION PROGRAM 

~AIN PROGRAM 

,EQU 
I OPDEf 
,EQU 
,MEAD 

Dt<O 
JMP 
Iii.CAT 
I 

!NITlALlZE TME HARDWARE 

,L.OC 12000 
OA' 
!O,ICL.OF 
!Sh10 
DL.AM•10 
L~C (BOUNCARV) 
MP~D 
CL. I' 
TL.1•10 

INITIALIZE TME sOrTWARE 

DISK 0 IS OUR ONLY DISK, AND JS THE SYSTEM DISK 
CORRECT GROWTH DErlNITlON 

CO,Y THE ~IBRARY DECTApE CATALOG INTO ~CAT. 

LAW 
OAC 
1.•w 
DAC 
l.AW 
OAC 
i.•c 
DAC 
IU 
JM' 

I.AW 
tUC 
l.~C 
DAC 
JM ft 
)(X 

DAC 
JMS 

SCATL.OG .. 1 
10 
LCAT•1 
11 
-SCA TL.EN 
TEMP2 
10.x 
11. x 
TiMP2 
INTOO 

INT01 
CSDEVCV 
< SVSDSI<) 
T$WOROB 
CSDEVC3 

SYSDYC 
csRc•· 

SE' TM8 ST~RT ADDRESS or TME REGULAR BLOCK 

ser TME START ADDRESS Of THE S'ECIAL. iLOCK 

8Ef TME ~ENGTM TO eo'Y 

'RANlriR TME NEXT WORD 
eOUNT TMe TRANSFER 
NO' DONE YIT ~· 1.00P 

SET TMe RETURN AOD•ess 
GEf TMi SYSTEM DISK MNEMONIC 
PASS THE MNEMONIC 'O TME SUB~OUTINE 
CONVERT IT TO DEVICE ADDAES& FORMAT 
rATA~ SRRoR IF CONVERSION TMtNKS IT 15 A PA~ER TAPE 
SET TMt SYSTEM DEVICE ADDRESS 
GET TME SYSTEM DISK CATALOG 

PAGE 25 
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012032 77~6H 
P12033 040010 
012034 112336 
Pi2035 ui336 
P12036 11~336 
h2037 •53305 
~12UO 113354 

P120U 2la657 
h2U2 052421 
P120•3 052422 
P12044 217002 
P120.t5 05~650 

h2U6 
P12U7 
012050 
012ou 
012052 
P12053 
012054 
h2055 
P120!56 
012057 

1112060 
012ou 
012062 
012063 
012064 
012065 
012066 
012067 
P12070 
P12oh 
012012 
P12o'13 
012074 
012075 
012016 

217005 
~543'6 
051000 
177010 
057001 
0400U 
0400U 
'1717'!7 
051002 
153305 

•53650 
'141000 
61211' 
i200S.2 
741200 
61~111 
113555 
140040 
noo1~ 
052421 
220012 
05~651 
220012 
05~423 
11360~ 

2570 
2580 
2590 
2600 
2610 
2620 
2630 
t!640 
2650 
2660 
2670 
2680 
2690 
2700 
2710 
2720 
2730 
2740 
2750 
2760 
2770 
2180 
2790 
2800 
2810 
2820 
U30 
2840 
2850 
2160 
2170 
2880 
2890 
2900 
2910 
2920 
2930 
2940 
2950 
2960 
2970 
2980 
!990 
3000 
3010 
3020 
3030 
3040 
3050 
3060 
3070 
3080 

• 
• 
• 

• 
• 
• 
• 

• • 
• 

• • • 
• 
• 
PuRL. 

PDP·9 MINI TlME·SHARINO SYSTEM INllIALIZ4TION PROGRAM 

MAIN PROGRAM 

UNSAVE A~~ SVSTEM tl~ES ~ROM TME DISK, 

l.AW 
DAC 
JMS 
JM$ 
JMS 
INX 
JMS 

Ufl 1.fiS 
10 
UNSAVE 
UNS4Vi 
UNSAV& 
SCATAL,T 
CSFORCE 

SET A P01NTtA To T~E 1.IST OF FILES TO UNSAVi 
UNSAVE ALL o~ THE OVBRLAV rILES 
UNSAVE ALL or TH! ~SER~TYPE SVSTEM PROGRAMS 
UNIAVi ALL 0' TM! •HANTOM~TYPE SVSTEM PROGRAMS 
DEBUGGING INSTRUCTION 
DEBUGGING INSTRUCTION 

PURGE THE DISK TO CLEAN Up ITS CATAl.OG ANO TO COMPACT ANV STORAGE ON IT 

l.AC 
UD 
DAC 
L.AW 
DAC 
CAC 
DAC 
I.AW 
DAC 
I NX 

svsovc 
INDA 
OUT DA 
SCATL.OG•2 
TiMP1 

SCPARAM (,, 
SCA TL,QG 
SCATLOG•10 
sc•TL.OG+1 
SC MDX 
SCA TX 
-1 
SCATLOG+2 
SCA TAL T 

BET TME !NPUT DEVICE 
SET TM6 OUTPUT DEVICE ADORESS 

SEJ TM! rt~E CONTROL BLOCK COUNT 

LOAD TME DEVlCE ADDRESS Of TME CATALOG 

REIET TM& DEYlCE 4DDRESS OF THE FlNST tREi iLOCK 

REIET TM& POINTER To TME flRIT rREE rce 

REIET THE rce COUNT 
REIET THE CATAl.OG ALTERED FLAG 

NOW RiCOPY TM& Fii.ES, COMPAC?ING CATALOG ANO STORAGE 
SCMD~ ~UN$ DOWN TME 01.~ DE~ICE CATALOG 
CATX RUNS DOWN TME N&W DtiV1Ci CATALOG 

nz 
9Kll 
JMP 
LAO 
INA 
JMP 
JMS 
ML.T 
LAC 
DAC 
LAC 
OAO 
LAC 
DAC 
JMS 

TiMP1 

INT03 
SCMD)(,X 

PURZ 
CIUV& 

SCMO)(,X 
INDA 
SCMDlC1X 
TliMP2 
SCMO)(,X 
LEN 
C$A1..C 

CM&CIC F'OR DONE 

GET TME NEXT f ILE 

NOT TMEfitE 
SAWE JT 
'#l•t TME fILE CA~NOT POSSIBLY BE SAY!O 1•&#X 

SET TME INPUT rILE•S CURRENT DEVICE ADDRESS 

SAVE TME FILE•S co•e ADDRESS 

SAVE THE rlLE•S 1.E~GTH 
ALLOCATE SPACE ON TME DEVICE fOR IT 

PAGE 26 



lNl--{t-.T 05/31/12 OU04&04 POP-9 MINI TI~E~SHARING SYSTEM INITJAL.JZATION PROG~AM PAGE 27 

MAIN FROGRAM 

012077 060011 3090 DAC $CAT>C,X SET !TS NEW DEVICE ADDRESS 
012100 052422 3100 OAC OUTDA SAVE FOR OUTPUT 
012101 ~13651 3110 L.AC TEMP2 
~12102 0600U 3120 DAC $CATX,X SET lT. s CORE ADDRESS 
u12103 ~12423 3130 L.AC LEN 
P121o4 060011 31'40 DAC $CATX,X SET lTtS LeNGTM 
012105 220012 3150 LAC SCMO)(,X 
012106 060011 3160 OAC !>CATX,X SET ns TRANSFER CARD 
P1~101 U~424 3170 JM! COPY 
012uo 6U060 3180 JM!t PURL. t,.OOP 
0121u 214317 3190 ~URZ LAC <fCBLEN ... 1) 

ra2112 340012 3200 TAD $CMOX 

012113 040012 3210 tac SC MDX SA~E NEW POSillQN 
P12U.4 612060 3220 JMP PURL t..00'9 

:5230 • 
3240 • THi DlSK PURGE 1S NOW DONE ..... NOW COPY THE SYSTEM F"lLE5 TO THE DISK, 
3250 • 

012115 ua;s5• :5260 lNT03 JMS CSF'ORCE DEIUGGINQ AID 
012116 77363 .. 3270 LAW UF'll.fiS 
012111 040010 3280 DAC 10 SET A POINTER TO T~E LIST OF FILES TO SAVE 
012120 U23'0 3290 JMS SAVE IAVE ·~L or TME OVERLAV FILES 
012121 U23'0 3300 JMS SAVE SAVE 4~L Of TME USER-TYPE SYSTEM PROGRAMS 
012122 U2J!!JO 3310 JMS SAVE SAVE A~L or THE PHANTOM·TYPi SVSTEM PROGRAMS 
h2U!J 11~3'4 3320 JMS CSF"OACE ,o•cE TH! DISK CATALOG NOW 



INT.-JNT 

01212• 
P12125 
012126 
h2127 
012uo 
P12u1 
h2U2 

012133 
P12U4 
Dt2U5 
012U6 
"'12U7 
Pt2UO 
1>12u1 
h2U2 
P12U3 
eit2U4 
012U5 
012U6 
U12U7 
h2150 

05131/'2 

773634 
040010 
773723 
040012 
1U4U 
112514 
11~547 

~14400 
11251~ 
~01000 
040010 
77U!57 
040012 
171700 
0536'0 
220012 
060010 
•5U!50 
hu4;, 
214400 
111603 

3340 
3350 
3360 
3370 
3380 
3390 
3400 
3410 
3420 
3430 
3440 
3450 
3460 
3470 
3480 
3490 
:,,500 
3510 
3,20 
3530 
3540 
3550 
3560 
3570 
nae 
3590 
3600 
3610 
3620 

OU04104 

• 
• 
• • 
• 
INTlO 

• 
• 
• 

lNTO' 

,pp.9 MINI TtME~SHARING SV6TEM INITIALIZATION PROGRAM 

MAIN PROGRAM 

PAGE 28 

JNTCAT -~ NoW CoPY TME ENT~IES FRoM THE SYST~M DISK CATALoG INTo JNTCAT 
ADJUSTING THE DISK ADDRESS TO BE PHYS1CA~ DllK ADDRESSES AS WE GO, 

L.AW 
DAO 
L.AW 
DAC 
JMS 
JMS 
JM$ 

UF'l 1.fiS 
10 
UCAT 
12 
CORCPY 
PMCRCP 
OVCRCP 

Oyl~l.AYS •• SWAPPER 

L.AC 
JMI 
L.AC 
DAC 
L.•W 
DAC 
l.ll w 
DAC 
1.IAC 
DAC uz 
JM" 
1.•i JM 

< SSWP) 
READ 
SSWCAT 
10 
I NTCAT•l 
12 
... CL.EN 
TiHP1 
12.x 
10,x 
TiHP1 
JNT05 
<SSWP> 
WRITE 

SET A POlNfER To T~E rtLES WHOSE CATALOG ENTRIES ARE TO BE COP1ED 

SET A PO!NTER TO TME CATALOG INTO WMICM TO COPY THEM 
COPY THE USER-TYPE SVSTEM rlLEI 
COPY THE PHANTOM.TYPE SYSTEM PROGRAMS, SETTING THEIR PURE CODE ENTRIES 
COPY THE OVERLAY f ILeS 

GET THE SWAPPER OVERLAV 

SET TMf POINTEA TO TME SWAPPeR CATALOG 

SET TM6 POINTER TO TME lNITIALlZATION CATALOG 

ser TMi CATALOG L.ENG'M 

co•v THE NEXT CATALOG ENTRY 
COUNT lTJ SKIP l' bONE 
EL.SE L,OOP 

DONE ~· COPY THE COR•ECT60 SWAPPER BACK oUT 



lMT·-It'.IT 05/31/72 

012151 
~12151 l14401 
012152 11~326 
012153 740040 
012154 t1400U 
1'12155 113365 
012U6 200011 
012157 U7500 

h2160 
012161 
012162 
012163 
012164 
012165 
012166 
012167 
h2170 
0121'11 

760043 
040010 
214400 
112623 
214402 
112623 
214403 
U2623 
214404 
u262J 

012172 
h21'2 167700 
"121'3 05h50 
'112174 761617 
012115 040010 
012176 2,60010 
0121'17 45;.$650 
012200 612116 

3640 
3650 
3660 
3670 
3680 
3690 
3700 
3710 
3720 
3730 
3740 
3750 
3760 
3770 
3780 
3790 
3800 
3810 
H20 
3830 
3840 
3850 
3060 
3870 
3880 
3090 
3900 
3910 
3920 
3930 
3940 
3950 
3960 
3970 
3980 
3990 
4000 
4010 
4020 
4030 
4040 
4050 
060 
4070 
4080 
4090 
4100 
010 
4120 
4130 
4140 
4150 

01;04;04 

• • 

• • 
• 
• 
• • 
• • 
• 
* • 
• 
• 
• 
• 
INT55 

INT56 

ll'H60 

• • 
• 
• 

PDP~9 MJN[ TlrE-SHARING SYSTEM INITIA~IZATION PROGRAM 

MAIN ~ROGRAM 

!NITlALIZE TME RESIDENT pROGRAM ~- fI~ST READ IT INTO CORE 

••I 
L.AC <SRES> 
JMS LCATL 
~I.. T 
tN>< $CATX 
JM! CSRCOltR 
l.AC SCAT)( 
JMS SUP!~ 

NOW fill IN THE 
l.AW scswp .. 1 
OAe 10 
\,.AC <SSWP) 
JMS FIL.L 
I.. AC < SMP1l 
JMS f"IL.L. 
L.•O < iMP2: 
JMS flL.L. 
L.AC: <iSPL: 
JMS FILL 

LOOK UP THE RESIDENT PROGRAM I~ THE LIBRAAY CATALOG 
FATAL. ERROR lF CAN•T FIND IT 
MOVE TME P.Ol~TER TO THE DEVICE ADDRESS fOR THE PROGRAM 
SET VP TH~ HARDWARE ERROR RECOVERY 
LOAD TME POINTER To 'ME PRoG~AM•S PARAMETERS 
AND READ IN TME RESIDENT PROGRAM 

RESIDENT CATALOG 

SEf A POtN•ER TO T~E RESIDENT CATALOG 

ENTER THE SWAPPiR IN THE RESIDENT CATALOG 

ENTER MEMoRY PROTECTION #1 lN TME RESIDENT CATALOG 

ENTER MEMORY PROTECTION #2 IN TMi AESlDENT CATALOG 

ENTER THE SPECIAL IOT MANDLER IN THE RESIDENT CATALOG 

INITIAL.lZE TME JoB TABLES IN SCRATCM STo•AGE oN TME SYSTEM DISK, 
SUCORE PMYSICAL DISK ADORiSS or TME USER coRe IMAGE 
SUOISK PMVSlCAL DllK ADDRESS or TME •USE• DISK' 
SNUMSR USER NUMBER Cl POINTER To MIS TELETVPP BUFFER> 
iOVER SMP1 • STAN~AAD USER OVIRl..A~ 
STYPi 0 ' USER TV~E PROQRAM 
SSYSNM PMANTOM PROIRAM•S OWN NAME 
5PURNAM -• 0 • NO PURI CODE 
5RSTMT ·~ <L.AW BOUNDAMY> ASSURES A 1..EIAL START ADDRESS WITH MEMORV PROTECTION ON. 

'fRST ZERO A rULL BUFFER LINGTH or CORE, PLUS A TABL! LENGTM, 
TO 8E USED IN lNTIALIZ!NG TMI ~ISK SCRATCH A~EA, 

. ' . 
~·w 
DAC 
I.AW 
DAC 
DZM 
!Sl 
JMID 

·BMU-.SJTL,EN 
TiMP1 
SJTSTRT-1 
10 
10.x 
TEMP1 
INT60 

IE' TMi L.ENGTH TO BE ZEROED 

8Ef A POJN,ER TO T~E TABLE 
ze~o THE NEXT ~OCAf JON 
COUNT !HI AMOUNT ZEROED 
L.ODP 

?E~O THE SCRATCM g1sM AReA 

LAC <•SCRSTR) 

-



HIT~ - I NT 05131112 ouo• s 04 pop .. 9 MINI TIME·IMARING SYSTEM lNITIALIZATioN PROGRAM PAGE 30 

MAIN PROGRAM 

P12202 053651 4160 DAC TEMP2 SET TME AMOUNT or DISK TO ZERO 
012203 Z144D6 4170 I.AC < SCRSTR > 
012204 707024 4180 OL.U. SET TME START Of TME DIS~ ARIA TO ZERO 

012205 4190 1NT70 I' I 

012205 ~13652, •200 L.• r; T~MP2 LOAD TME REMAINING LENGTM TO BE !EROED 
012206 141200 4210 SNA SKIP 1r TMERE ls ANY 
012201 612231 4220 JMI' INT80 ELSE CONTINUE THE lNITIALIZA'ION PROCESS 
0122s.o ;}5,112 4230 TAD INT55 SUBTRACT THE AMOUNT OF ZEROED co•e 
0122i 1 140100 4240 9M4 SKlP I~ LESS TMAN I rULL COP¥ ~EMAINI 
P12212 61~220 4250 JMll INT72 ELSE DO TM! FUl.L COl'V 
h22t3 7717'17 4260 I.AW •l PR&PARE TO NEGATE TH@ LENGTM TO COPY 
012214 ;J5J651 4270 TAD H:MP2 LOAD TME REMAINING L&NGTM 
P12215 15~651 4260 DZM TiM1'2 rLAG THE ZERO·CO~VtNa nONE 
0122!6 740001 4290 CMA NEU TE IT 
fh2217 612222 4300 JM ft INTH 

4J10 
OU2i0 4320 lNT72 I' f 

01f:!220 05J6'1 41330 DAO TEMP2 SET TMe REMAINING AMOUNT TO !EMO 
012221 IU2112 '4340 l.•C INT55 ~OAD TME iUrreR LENGTM 
P12222 040036 4350 INT74 OAC SOK WC SEf TMij LiNGTM O' TME CO'V 
012223 u~114 4360 LAI: INT56 
g12224 o•oo:n 4370 DAC SDl<CA SE' TME CORE ADDRESS or TME COllV 
012225 '17220, 4380 L~W 1NT70 
012226 0406,. 4390 DA~ SDO IE T TM~ ~E S TA R T 
012221 2143'7 4400 LlC <SDKWRT> LO~D TME DISK WR!TE COMMAND 
0122,0 600612 4410 JM,_ SDKOVR 00 TME COPV 

tf 420 • 
4430 .. Ni>CT FILL IN TME PHANTOM J9B TABLi, SINCE fT IS THE SAMi roR ALL USERS 
4440 • 

h2231 cooo•' 4450 JNT80 LAC SCMp1 
P12232 04177~ 4460 DAC sove• 
012233 16iooo 4470 LAW BOUNDARY 
012234 041716 4480 DAC SR STAT 

4490 • 
4500 • MACRO TO rJNISM SETTING UP A USERtS JOB TABli AND TO INITIALIZE 
4'10 • Mll DISK STOAAGE AREA 
4520 • 
030 INTT , OIF"I N 
040 ,PMC UVE,ON 
4550 LAC UC#1•1 
4560 DAC SU CORE 
4570 LAC <UDK#i 
4580 DAC SUD UK 
4'90 LAO ($US#1 
4600 DAC SNUMBR 
4610 DAC SNAMfi 
4620 I.AW TABU 
4630 JM! UlNIT 
4640 ,PMC RESTORE 
4650 ,ENOM 
4660 • 
4670 • SET Up TH~ JOB TABLE FOR USER #1 AND INITIALIZE ~IS DISK SpAC& 



INT·--INT 05/31/72 0U04C04 POP•9 MIN! Tl~E-SMARtNG SYSTEM INITl4LIZATION PROGRAM PAGE 31 

MAIN PROGRAM 

4680 • 
0122;55 4690 !NH 1 

~12235 ~1~675 1..AC UC1+1 
U12236 041766 OAC $UC ORE 
012237 21H07 I.AO <UDl<1) 
0122~0 041767 DAC SUDISI< 
P122u 214410 I.AC < SUS1) 
0122•2 041711 !')AC SNUMBR 
012243 041712 DAC $NAMi 
h~2tt4 77:,704 L.AW TAB1 
0122•5 112404 JMS UlNIT 

4700 • 
•710 .. SET UP THE J06 TABLE fOR USER #2 AND INITIALIZE MIS DISK SPACE 
4720 • 

0122•6 4730 !NTT 2 
0122u i1;J711 I.AO UC2+1 
01C!2•7 00766 DAO SUCOAE 
P12250 ~14411 l.AC <UDK2) 
01225~ 04f67 DAO SUD ni 
h225 21 U2 I.AC <sUS2) 
P122&3 0417'1 OAC SNUMBF: 
012264 04,,.712 DAC 5NAM& 
h22S5 773720 L.AW UB2 
P122PS6 112404 JMI UINIT 

4740 • 
4750 • SET UP THi JOB TAiLE fOR USER •o ANO INITIALIZE Mis DISK S'ACI 
4760 • 

0122,7 H70 INTT 0 
h2257 U~661 I.AC uco.i 
h22t;O 04U66 DAO SUCORE 
h2261 U4406 l.•C <UDl<O) 
h2262 04176'1 OAC SUD UK 
h2263 214413 I.AC <SU$0> 
P12264 0417'1 DAC SNUMSR 
012265 04i7'2 t)AC SN AME 
P12266 1H610 L.AW UBQ 
01226 7 U2404 JMI UINIT 

4780 
h2270 S,40266 "4790 DZM SDKl..OK YI.AG THE DIS~ rREE 

000 • 
4810 • 
4820 • !YSTEM INJTUl.IZATJON MAS BEEN successrui,., So TELi.. Twe OPEAATO,_ 
4830 • 

012211 040 MESS <SVSTEM JNITULIZATION COMPL.ETED I Jr., ~3. 
U22h 700312 l<Rfl 

012212 MESSR <SVSTEM lNITIALIUTION COMl'L.ETEDIJ>,33. 
P12272 17773' I.AW .. 3J,-2 
P12273 113156 JMS TSSIXOT 

4050 • 
4860 • NOW OQ LAST MtNUTi HARDWAAE TIDYING UP 
4870 • 

h23lo 700312 080 l<RB KILL ANY MlsCE~LAN!Ous Til..ET¥P! I NPU1' 



lNT-·INT 05/311'2 01J04t04 PD'·9 MINI TlME-SMARtNO SYSTEM INJTIA~lZATlON PROGRAM PAGE 32 

MAIN PROGRAM 

0123U 704112 4890 l(R8L.T1 
~12312 704132 4900 l<RllLT2 
P12J5.3 10110~ 4910 MftCV 
h23S.4 777730 4920 L.AW •Cl..KMAX 
h2JS.5 040007 4930 DAO 7 ser TMf: CLOCK 
012316 '100046 4940 !ON&CL.ON AN~ TURN JT ON 

050 * 4960 • SET UP THE MONITOR F"OR ALL. TELETYllES 
4970 • 

01239.. 7 i144U 4980 I.AO ($CT9lN•2) 
0123f O 040016 4990 ?>AC SCTBIN•2 SE!f UP TME CONSOL.E TELETYPE 
012321 i14410 5000 i.•c <SL191N•2) 
h23U 04012' 5010 OAC Sl.11iUN•2 8E!f Ult L..T#l 
012323 u••1~ 5020 L.•C <SL2BIN-2) 
1112324 040154 5030 DAO SL.2Sll\i•2 SEif Up LT#2 

!J040 • 
5050 • rAl(i A MONlTD~: CALL n TME CONSOLE TEL.ETVPE 
5060 • 

012325 •ou02 5070 JM ft ssWMTFi: OE' MONITOR roR TME CONSOL.E TELETYPE 



lNT--JNT 05/31/72 

012316 
012326 '40040 
012327 0526H 
0123SO 212326 
h23U D5H40 
h23S2 77'J777 
U23S3 040011 
Ot2JS4 2U716 
012335 '13445 

DU316 
U2U6 '140040 
h2U7 120010 
0123•0 74UOO 
012u1 6:suu 
h23'2 U~440 
012313 612331 
U2U4 IOOOU 
0123•5 05:5650 
h23'6 S, 7'J690 
h23'17 61233? 

ou:s•o 
P12HO 140040 
h2Jf1 220010 
h23f2 74UOO 
h23n uauo 
P12314 UU26 
012315 740040 
u2:su aooou 
012n1 040012 
P12UO a20U2 
h2:SU 052421 

012362 
012362 iU6U 
P12363 UU'55 
012364 140040 
U2J'5 2000U 

5090 
5100 
5110 
5120 
5130 
5140 
5150 

5160 
5170 
5180 
5190 
5200 
!!5210 
5220 
,230 
'20 
5250 
5260 
5270 
!280 

!9~90 
!1300 
'310 
5320 
'1330 
!HQ 
'350 
';,60 
5370 
'380 
5390 
5400 
5410 
1420 
!H30 

'HO 
,450 
5460 
!547 0 
,480 
'490 
!J500 
5510 
5520 
!5530 

5540 
5550 
5560 

01~04&04 

• 
• 
• 
• 
• 
L.CHI. 

• • 
• 
• • 
UNUVE 

UN51 

• • • 
• • s.ve 

UV1 

POP•9 MINI Tl~E-SMARING SYSTEM INITIALIZATION PROGRAM 

MlSCE~~ANEOUS SUBROUTtNES 

L,CATL OpERATE$ ON THE LlBRARV DEVICE CATA~OG (LOCATED AT LCAT) 
IN A~~ QTMER ~ESPECTS IT 15 lDENTlCA~ To cicATL 

ENTER 
)()( 

PAO 
L.AO 
DAC 
L,AW 
DAC 
L.AC 
JMfl 

TSWOlll[)B 
LCATI,. 
CSCATL. 
LCAT•J 
scux 
LCAT•t 
CSCATLl..•1 

PA6S THE rILENAM! To CSCATL 

PASS THE RETURN TO CSCATI. 

~ASS A ~OlNTER TO TME r!RST fCB IN TME LIBRARY CATALOG 

UNSAVt UNIAViS fRO~ TME MAIN CATALOG TME rlLES lNDEXeo BV AUTO·INOEX 
REGISTER 10. ;T TERMINATES UPON INDEXlNG TO A ze•o FILENAME 

!NTiR 
)()( 
I.AO 
!NA 
,_iT 
JMS 
JMP 
l.*C 
fl AC 
OZM 
JMll 

10,)( 

UNSAYE,X 
CICATL. 
UNS1 
SCAU 
TiMPS. 
TiMPS.1 X 
uNS1 

!ERO f lLiNAME ·- E,IT 
ELIE L.0CATI TME 'l~E ENTRY IN TMB CATALOG 
VI Li NOT $* VED .... , 110 TME NEU ONI! 

SET A POJNTEA TO TRE FIL&NAMI 
2e•o THE rlL.ENAME TO UNIAVE 'ME rILE 
LOOP 

9AVE iAVEI INTO TME MAIN ClTALOG TME f ILE$ INDEXID 8¥ AUTO·INDiX 
~U llTER 2.0, IT TEAM l NA TES UPON l NDE )(ING TD A !ii'IO rt LENAME 

!NTiR 
)()( 

1.•C 
INA 

u ve, x 
LCATI. 

ze•o rlLEN~ME ~. iMIT 
LO;ATi IT lN TME 1.tBaAAV CATALOG 

pAGE :53 

lllU 
J119 
MLT rA,AL &RROR lF TME FILE CANNOT 81 FOUND IN THE LJB~ARY CATALOG 
L.•C 
DAC 
1.•0 
DAC 
WORD1 
I.AO 
JMS 
~L.T 
I.AO 

SCA f)C 
SCMD>C 
SCMDX1X 
INDA 

T$WOR08 
CSSAVi 

SCA TX 

SEf THE INPUT DEVICE ADD~ESS 
RECOVER TME Fl~ENAIE 

SAVE THE ni.e, ir llOHllLi 
rATA~ ERROR IF TME rtLI IS ALRiADY S~YED -• SHOULD Bi IMPOSSIBLE 



INT--JNT 

012366 
P12367 
P12310 
0123'1 
012312 
P12373 
<112374 
P12375 
012376 
012317 
h2400 
h2401 
012402 
012~Hl3 

05131/12 

04COU 
•40011 
220012 
060011 
22oou 
0600U 
05242~ 
U;}60 .. 
0600U 
0524U 
220012 
06DOU 
U24U 
h'-?3'1 

012404 
P12404 '1400•0 
P124D5 04001.0 
P124D6 220010 
012407 05~6!50 
h2•io 220UO 
0124U 0536'1 
P12412 220010 
h24t3 05;.16!52 
P124!4 21•3'7 
0124~5 05U'3 
012416 17U'1 
g124i7 1006'4 
h200 63i404 

5570 
5580 
5590 
5600 
5610 
!5620 
5630 
!J64Q 
5650 
5660 
,670 
1680 
,690 
!!S7 0 0 
!5710 
5720 
5730 
'740 
5750 

!1760 
5710 
,780 
5790 
5800 
'810 
5820 
5830 
5840 
5850 
5860 
!!5870 
5880 
5890 
5900 
5910 
5920 
5930 
5940 
5950 

01f04104 

• • • 
• 
• • 
• 
• 

POP-9 MINI TIME•SMARINO SYSTEM lNlTIA~lzATlON PROGRAM 

MlSCEL~ANEOUS SUBROUTINES 

OAC 
! N)( 
L.At; 
DAO 
I.AO 
DAO 
CIAe 
JMS 
DA~ 
DAC 
I.AC 
OAC 
JMS 
JMI' 

u 
SCATlC 
5CMO)(,X 
SCAT)(,)( 
SCMD)(,X 
$CAU,X 
lliN 
CUL.C 
u.x 
OUT DA 
SCMDX,X 
SCATX, )( 
COPY 
SAY1 

SAVE A POINTER TO THE FILE'S 5VSTE~ DISK ADDRESS 
BV,ASS THE oevtce ADDRESS ro~ NOW 

TRANSFER THE FILE•S COME ADDAESS 

T~~NsreR THE FlLE'I LENGTH 
SE' TME ~iNGTM fOR TME co~v ROUTINE 
ALLOCATE SPACE roR TME f!LE, tr ~OSSIBLE 
SET TME SVSTEM O!YtCE ADDRESS 
SE' TME OUfPUT DEVICE AD~REIS 'OR TME COPY 

CO,Y TME rl~&·s TRjNIFER CARD 
CO'Y TME FILE rROM TME Ll8~AAY DEVICE To TME SVSTEM DEVICE 
1..0CI' 

UlNlT IS A SUBROUTINE TO CDPV TM! USER'S INITIALIZED JOS TABLE OUT 

ENTliR 
)()( 

DAO 
I.AC 
DAO 
l.»\C 
DAC 
I.AC 
DAO 
l.•C 
OAC: 
L.A W 
JM! 
RiT 

10 
10.x 
TiMl'l 
10' )( 
TiMP1H 
10.x 
TiMP1+2 
<SDl<WR'> 
TfiMP1+3 
TE;Mp1•1 
$1)0 
UINlT1X 

DO TME WAl'E 

·~so USE UINIT TO ZE~O ON ™' OlSK 
USER CO~E STO~AQE 
PMANTOM CORI ITORAGf 
USER "PMVSlCAL DISK" STORAGB 



INT-.... INT 05131/'2 OU04104 J:'OP .. 9 MINI TI~E~SMARING 5YSTeM INiflA~IZATION 'ROGRAM PAGE 35 

MISCEl.\.,ANEOUS SUBROUTINES 

5970 • 
5980 • COl'Y SUBROUTlt-.E 
5990 • 
6000 • CO!PlEi ncoM oe:v 1 ce INOA To DEVICE oUTOA ro• LiN llliQRDS 
6010 • 

000100 6020 BUr .~QU 100 START OF COpY surr!R 
010000 6030 BMU ,EQU 10000 ALLOW A 4K COPY au~r&R 

6040 
01~421 000000 6050 INOA ,DU 
P12422 000000 6060 OUT DA ,DSA 
P12423 000000 6010 L.iN ,DSA 

6080 
~12424 140040 6090 CgpY xx 
P12425 212423 6100 COPi.. I.AC LiN GET L.ENGTM RijMAlNlMG 
h24;!6 741200 6110 SNA 
h2427 63204 6120 •ET COPY,X RETURN 1' DONE 
h200 U4414 61:50 hD <•BMAX) SUBTRACT •"OUNT WE CAN COPY IN C1> OPiRATlON 
01201 :~uu 61•1 OA 
012412 615 JMP COPL.2 
h203 0524U 6160 OAO LiN RESTORE L.INGTH AIMUMING 
h24S4 21441' 6170 ~·o CiMU ~ GET AMOUNT roR CURIENT COPY 
h24U 61ZHO 6180 JMP COPl..-4 SKlll TME OfMiR SAU.CM 
h24S6 ui•n 6190 CO~L.t l.•0 LiN Giif L.iNGTM F"OR COPf 
012437 i5j4U 6200 OZM LiN NONE RiMAlNtNG 
h2UO 05 6!J6 U10 COflL.4 OAQ T II AliUM•2 SAvi Nlw 1.EN~TH TO co,v 
h~4U U24U 6220 l.•C INDA GE' INPUT IA 
h24'2 05~65'4 6230 OAa TPARAM SOE lT 
h24•3 55a422 6240 SAO OUT DA CHICK '-OR NOTMINGllM CCPIES 
0124'4 632424 6a50 "ET COPY,)( 
h24'5 154416 6260 hD < BMU /181..KLEN) CO~ftUTi AMOUNT TO CO~Y lN Bl..OCl(S 
0124.6 05201 6210 rue INOA REITORI 'OR NEXT COit¥ 
0124'7 UU6' 6280 JMS CSRCOl/R SET UP TME ERROR RBcevER¥ 
0124!)0 7N6'4 6290 I.AW TPARAM G&' PARAME'E~S FOR RIAD 
P1201 U1500 6300 "'"' ST AP! N COftV IN 
012452 212422 6310 L.AC OUT DA GEf ourPuT DA 
h24'3 14UDO 6320 INA 
h24'4 63a424 6330 -&T COPY,X RE'rU"N I' IN"UT ONb!V 
h24t>5 0516'4 63'40 OAO TllAJUM UH IT 
h206 l544U 6350 uo <BMU/191.1<1..iN) 
'12417 052422 6360 DAC OU TD A sef TME UPDATED OU,,UT DIVtCI ADDRESS F'OR NEXT TIME 
h211160 unn 6370 JMS CSACO~R SET Ult TMi HARDWARI ER•O• ~EeOY6RY 
P124U ?716'4 nao I.AW TftAIUM !IE' ftARUtUE,_5 
112462 U7902 6390 JMI STAPOT OU1,UT IT 
h24'3 h2425 6400 JMJ' COPL. 1..0IP 



INT ... -INT 051311'2 

01i472 
h202 740040 
h203 U3440 
h247• 140040 

01i•75 
012415 212634 
h2476 060012 
h201 a2oou 
012!1DO hfH? 
h2901 l5•4H 
h2!1o2 660710 
112903 0600U 
h2904 1717'1 
112105 3600U 
012,06 060012 
h25p7 171117 
U29JO ,60011 
h2!U 40001 
012!Ji.2 060DU 
012h3 6324'12 

01ass.4 
h25t4 740040 
h2!JJ5 220010 
h25l6 141200 
h2!SS,7 63U~'4 
h2UO U2412 

6420 
6430 
6440 
6450 
6460 
6"470 
6480 
6490 
6500 

6,10 
6!>2Q 
6530 ,,40 
6550 
,,60 

'''0 ueo 
090 
6600 

6610 
6620 
6630 

6640 
6650 
6660 
6670 
6680 
6690 
6700 
6710 
6720 
6730 
6740 
67'0 
6760 
6710 
6780 
6790 
6800 
6810 
6820 
6830 
6fHO 

6850 
6860 
6870 
6880 
6890 

01J04104 

• 
• 
• .. 
• 
• 
• 
• 
CQRCllY 

CQR2 

• • 
• 
• 
C!itCfil 

• • • • • 
• 
l"MCr.CP 

l'MC~C1 

• 

~gP.9 MINI TIME~SMARING SYSTEM INlf lA~lZATION PROGRAM 

MISCEL~ANiOUS SUBROUTJNES 

eoRCPV COPIES TME rI~E ENT•llS FoR TME rtL!S INDEXED.BY AUTo-lNDEX 
•EGISTER 10 ,ROM THE MAIN CATA~OG TO TMi lllTIA~!ZAT!ON CATALO~ ClNTCAT), 
INDiXEO av AUTO~INDEX REGIITEA 12, AT TM' IAMi TIME tT CONVE•TS LOGICAL 
DISK iLOCK ADDRESSES TO PMYSlCAl DISK ADDR!SIEI, 
!T Ti~MINATES UPON lNDeXtN• 'O A zeRO 'IL.E•AME, 

ENTER 
)()( 

I.AC 
INA 
,_iT 

1Q,)( 

lE•O rlLENAME E•IT 

PAGE 36 

JMI 
JM'9 

COfitCllY,X 
CRCP 
COR2 

CO'V TME CATALOG ENTIV, ADJUITJN5 DIS~ ADIRiSI AND CORE ADDRESI ~OIMATI 
LOOJJ 

IUIROUTINI TO COpV A r1LES CATALOG ENTRY r10M TMI MAIN CATALDI TO 
1NTCAT, CONVERTING TMi roAMAT OF CORe ADDR!Slil AND DIIK ADDllSSES, 

ENTiR 
u 
JMS 
ML. T 
WOl'01 
I.AC 
l'lAC 
i.•c 
AND 
hD 
AL.SS 
DAC 
l.iW 
UD 
"AC 
1.•w 
TAD 
CMA 
UC 
UT 

CSCATL. 

Tl WORDS 
u.x 
scAu, x 
< IB~l<MIK) 
<ISVIUS) 
8, 
12' )( 
•l 
SCAU, X 
u. )( 
•1 
SCAU, )( 

rlND TME Fl~& IN T~i SVSTEM DEVICE CATALOG 
'ATAI. ERROR IF TME '!LE Ii NOT SAVED 
RECOVER TMi NAM& 

IEf TME PMYSICAL OlSI< AODRESI 

ser TME ~O"E ADD~E•s -1 

SET TMe CTWO•i COM~LIMENT) ~INGTM 

•MCRCp DOES TMi SAME THING VOA pMANTOM ,.0.RAMI TMAT C0RCpV bOES 
~OR OTMER 'ROQAAM$, IN ADOtTtON, ~MCAC' ALIO S&TI u, A CATALOG ENTRY roR 
fMI PURE COD& 'OATION OF TME PMANTOH, 

!NTfi~ 
xx 
LAO 10, X 
SNA 
._iT PHCRCP,X RETURN WMEN DON& 
JMS CRCP SE' U• TMi PROGRAM•S CATALO; ENTRY 



05/31112 

012521 777775 
012522 340011 
012523 040011 

0125;!4 
P12524 21~634 
P12525 514421 
012526 354422 
01252? 068812 
U25SO ~2 U 
h2'U h44t? 
012532 154420 
h2U3 660710 
012134 ;J5tt4U 
U2!535 06001.2 
h25H 76~617 
P12U7 •400U 
h2UO 060012 
h25U 1711'11 
h29•2 uoou 
h25•3 140001 
012!5•4 ~54423 
012''' D60o1a 
012U6 61UU 

h2!515 
112556 
U25f? 
h2!560 
h2!5U 
012562 
h2563 
h2564 
h2565 
812566 
h2!S.7 
0125,0 

'71714 
040011 
22oou 
0600U 
••0011 
741000 
63a547 
aooou 
154424 
040016 
10001f 
154424 

6900 
6910 
6920 
6930 
6940 
6950 

6960 
6970 
6988 
699 
1000 
1010 
7020 
1030 
1040 
?050 
1060 
'10?0 
1080 
1090 
'110 0 
1110 
'120 
'1130 
1140 
'150 
1160 
7\?0 
1180 
1190 
noa 
1210 

1220 
1a;so 
1i•o 
1250 
1a60 
1270 
1280 
1290 
?JOO 
1310 
1320 
1330 
7340 
1J50 
'360 
1310 
1380 
7390 

OU04104 

• 
• 

• • • 
• • 
• 
• OyCRCP 

OY1 

POP·9 MJNl Tl~E-SMARIN~ SySTEM INITIA~IZATION PROGRAM 

Mlsce~~ANEOUS sUBROUTINEs 

SET Up T~E ENTRIES fOR TME pURE·C09E SECTl~N Of TME PHANTOM •l~OGRAM 

I.A~ 
TAD 
OAO 
WORD1 
L.AO 
AND 
TAO 
OAO 
I.AO 
AND 

-3 
SCAT)( 
iCAU 

nwORCB 
( 7777) 
(600000) 
121X 
iCAf)(,X 
< SBl.l<f'*SI<) 
<SSYIBU) 

GET RIO Of T~E F!RIT CMA•ACT~A 
MA~E THE flRST CMAIACTER A tlllt CFOR ••URit, 
IE' TM& ~URE cooa 'ILENAME 
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'AD 
ii.SS 8, AC NO INDICAfEI TM! lllMYSICAI. OISI< ADD~ess OF TME ENTIRE P~ANTO~ 
••a 
OAC 
L.AW 
1 Nlt 
DAO 
I.AW 
"AO 
eMA 
'AD 
oAc 
JMlll 

<iPURSTR~iIMPSTR, MOVE IT TO TME START OF PURI CODE 
12,x SEf TMi PMYllCAI. DIS~ ADnRess OP THE ITAAT OF PU•e CODE 
SPURSTR·l LO~D 'ME COR8 ADDRes1 OF' TME PURI CODI 
$QAT~ MOVE TME lllOl~TI• ove• TME OTME• co•& ADD•&S$ 
1a,~ SE' TME CO~E ADD~ilS •1 OF TME 'UAE CODE 
·1 
SCAU1 X 

AC IS CTWO•S COM,1.!MENT) 1.ENOTM or TMI ENTIRE ~MANTOM 
<SPUAIT~·itM~STR, 
1a.x SET TM& (TWO•S COMPLEMENT> l.INGTM or TME ,URE cODE 
p~CRC~ ~01 .. 

?YORCP DOiS T1 :E hME TM I NG F'OR OViRL.AY IUOQROll TMA T CORCpV DOSS ,Q_ USER PROGF.AMI. TMEN !T GO&S TM•OUGM TM( OYfRLAV •ROGRAMS AND 
SUUT ITUTiS rr1A TME u NAME TMilR ,11..vs I cu. ~ tll( AODftllS. WMt CM 
IE~OMiS TMEI• NAMi Al rAR AS TME iXEOUTlVE II CONCE•NED, 

!NTi~ 

0 
,.AO 
QAC 
OAO 
t NlC 
JMS 

1~ 
15 
16 
16 
CORC•" 

OF' I 1..E't•H l LEl•1 
17 
u. x 
1'· x 
17 

OVCRC>,X 
16 
( 3, 
16 1, 
cs) 

LOAD TME INTCAT 'OINTE• 
IAVE IT '0~ I.AT&• O•IRATIONI 

§E~ A PQJNfiR TO T~E DISK ADDRilS&S 
SET U' TMi OYiRLAY ••OORAMS IN TME STANDA•D MANNER 

LOAD • COUNT or TH& NUMBiR o~ OVER~AY ritli 
ser n 
LO•D TME NIXT 0191< ADD•ilS 
ANI $iT IT AS TMI NEW OYIRLAV NAME 
eoklNT TMI 'Il.E 
NOf Y&f DQNi 
DON& •• EXIT 

UPDATi TM& ADDRESS POINTIR 



lNT--JNT 

04001' 
U25!J7 

oU513 
P125'3 740040 
012!J'14 11~440 
h2!i,5 140040 
h2,76 •HOOU 
0125'7 1U36' 
h26oo 2ooou 
h2601 U7!500 
h26o2 63Z5n 

01c6D3 
h26o3 140040 
P12604 U~HO 
h26D5 1401040 
012606 •400U 
012601 u;i3u 
l>1~6io aooou 
h26i1 U1502 
h26i2 63Z6U 

01i6i3 
h26'3 1400•0 
u26s.• a2oou 
il126!5 060010 
0126u a2oou 
0126!.7 060010 
ei2620 a2oou 
ll126U 060010 
h2622 632613 

012623 

'1400 
1410 
H20 
,430 
1440 
H50 
'460 

100 
H80 
1490 
'500 
7510 
,,20 
,,:50 
,,40 
7550 ,,60 
"'O 1,80 

1'90 
1600 
U10 
1620 
1630 
1640 
1650 
'660 
1670 
1680 
1690 
'700 
'110 

'1720 
'730 
'740 
1750 
'1760 
'1770 
7780 
1790 
'1800 
7810 
1120 
7830 
7840 

P1262:5 740040 
~12624 11~440 1850 
012625 140040 1860 
P12626 220011 7870 

• 
•· 
• 
l'JiAD 

• • 
• 
• 
• 
liTVll 

• 
• 
• 
• 
• 
Fl l.L 

'D~-9 MINI TtME·SMARING 8V5TEM INlTlAL.lZATION PROGRAM 

MISCi~~ANEOUI SUBRQUTJNES 

1' 
ov1 

UPDATi TME NAMES POINTER 
DO TME NEXT F'JL.E 

•iAD ~EADS INTO CORE TME Fl~I ~~OSE NAME II •ASSiD IN TME AC 

eNTEFf 
u 
JM! 
ML.T 
f NX 
JMI 
L.AC 
JMS 
UT 

C$CATL. 

SCAU 
CSRCO~R 
iCAU 
STAPIN 
lltiAD, X 

LODI< UI' TME 'IL.E 
,AJA~ IRRQR IF TME rtL.E CANNOT ii FOUND 
MOVE TME 'OINTER TO TME DEVleE ADD•ESI 
SiT U• HARDWARE IR,o• •iCOVi•Y 
LOAD TME ,OINTE~ TO TME 'AAAMETIRS 
READ TME FIL.~ 

WRITE WRITES FROM co~e TME FIL.E WMOSE NAME II ,ASSEO JN THE AC 

ENTER 
)()( 

J'41 
ML.T 
t N)( 
JMIS 
L.•C 

""'' "IT 

CSCATL. 

SCAU 
CSRCOYR 
SCAU 
SUl'OT 
WRI Tit.)( 

LOOK UP TME F'lL.i 
,4,AL. E~RCR I~ TME F!L.E CANNOT 16 FOUND 
MOVE TME 'OINTIR TO TME DiVICE ADD~ESI 
SE' UP TME HARDWAR& IR•O• ~iCOVIRY 
LO~O THE ,OlNT&R TO TME PA•AMETiRS 
WR~ Tf THEI fi I L.E 

.iTUp COPIES TMREE SCATLOG ENTRIES INDEXED SV AUTOwlNOEX REGISTER 12 
!NTO T~E ~OCATIONS RlfERENCEO BY AUTO·INDEX •EGIITER 10. 

!NTliR 
)()( 

L.AO 
DAC 
L.AC 
DAC: 
"°AC 
DAC 
,.&T 

12, x 
10,x 
u, x 
10' )( 
12,x 
10,x 
SETUP, X 

COPY TME FlL.6•5 COIE ADD•ESS 

'IND THE ,HYSICAL. DISK ADD•ESS or 'HE 'IL.E WMOSE NAMI WAS PASSBD 
IN TME AC AND ENTER IT IN rMI RESIDENT CATALOG, 

ENTiR 
)(X 

JMI CSCAT~ 
Ml.. T 
L.AO SCA TX, X 

LOOK UP TMI SWAPPE• 'ROGRAM !N TME SVSTEM DISK CATALOG 
,ATA~ ERROR Jf TME ,NOGRAM CAN•T BE FOUND 
LOAD TME SVSTEM DIIK LOGICAL BLOCK NUMBER 

PAGE 38 



1NT--1NT 05/31/'2 ouo•104 POP ... 9 MINI Tl~E-SHARING SYSTEM INillA~IZATION .-ROGFUM PAGE 39 

MI SC6L LANEOUS SUBROUTINES 

012627 514417 1880 AND <$BL.I<!' SK) RECOVER JUST TME BLOCK NUMBER 
012630 354420 1890 ~AD < $SYSE AS) CONVERT TO A PMYSICAL BLOCK NUMBER 
P126U 660710 1900 ·~SS 8. MAKE INTO A PMVS!CAL DISK ADDRESS 
P12632 060010 1910 DAC 10.x AND ENTER IT IN TM! •ESl~ENT CATALOG 
0126!3 ~32623 1920 ~ET F 1 L.L') 

1930 
'1940 1 INSRT :OLIBFARV1POP9LIB1!TVNON 



051311'2 

T 

140 
150 
uo 
170 
uo 
1'0 
200 
210 
2ZO 
230 
i•o no 
260 
270 
HO 
290 
300 
uo 
no no 
340 no 
3~8 
~1 

390 
390 
00 
410 

• 
• 
• 
• 
• 
• • • • 
• 
• • 
• 
• • 
' * •· 
' • 
• 
•· 
"' •· • • • 

PD~·9 MINI TIME-SHARINO SYSTiM INI'IA~IZATION 'AOGRAM 

MTSS·POP9 NON~!NTEMRuP!ING TELETVPE MANDLER 

,MEAD T 

~AST REVISED 24 MARCM 1972 

TMll HAND~ER pERMlTS NON·INTtARUpT DRIVEN lN•UT rROM AND OUT,UT 
TO TM~ CONSOLE T&~ETYPe ON TM& PDP•9 COM~U'E•, 

TMll MAND~IR ALTIRI TMR Al, AND MQ, IT DO!I NOT ALTIR ANY COAi 
MEMO•Y OUTIIOE Or tTliLr, tN ,AATJCU~A~ IT DOEI NOT ALTiR ANY 4UTOalNDEX AEG!STE•, 

?)AU ~·ORMATSI 

1.> OCTAL 

2> si•eIT -· 11•a1T 16 8·BIT ASCII MIMUI 240, TMII MApS TME ,RINTING 
CMA~ACTERS ONTO TMI SET 0•77, ASCII VALUE 333 Cl) IS UIED roR 
CARAlAB& RETURN AN~ 339 Cit IS USE! ro• LlNE,EiD, NOT& TMAT NEITM6A 
333, 335, NOA ANY DONTRO~ CHAAACTE•I CAN BE RECOGNllED IN SIXBIT. 

~) ASCII •• ONE AIC!I CM•RACT!R 1s ITQA!D ,!A wORD, LINE INPUT 
18 ITORiD IN TMll 'O~MAT, IJNCI TM!~E II ONLY ONE LINl•BU,.,ER 
TME 6XTRA eu,r1R LINGTM WASTE& LIS9 1PACI TH•N WOULD TME MANOLING 
ROUT!N&S NEClilARV ;OR OTM!R ;O~MS 0, ~ACKINQ OHMAACT&RS, 



05/31/12 

T 

D1~6;J4 
000120 
OU636 

012755 
000000 
000000 
000000 
ooaooo 
000000 
000000 

450 
00 
470 
480 
490 
!JOO 
'10 
8~0 
'JO 
, .. 0 
,,0 
!160 
510 
no 
'90 
600 

01a4104 

WORDS 
STD 
8Uf"F"llt 
• 
• 
• 
• 
UNO 
IUHR 
T1 
t2 
ClitAR 
DI.MT~ 
eou~! 

PD~·9 MINI Tl~EwsMARINQ SYSTEM INITIA~IZATtON 'ROGRAM 

<MTSS TE~ETYpE HANDL.6R> STORAGE AR6A 

,81.0CI< 2 
,EQu 80, 
,81.0CI< STD 

VARI ASL.ES 

.-1 

.ou 
,DU 
,DU 
,Dh 
.DIA 
.DU 

ROOM TO ACCUMUl.ATi TWO VAi.ID WORDS 
ITANDARD IS AN ao-eMARACTiR LINE Buff"ER 

IND OF TMi CMARACT!A SUFFi~ 
,OJNTE~ TO CURRENT~¥ ACTtVE wo~D IN LlNE euFrE" 
T&M~ORARV VARIABl.E 
TiMPORARV VA~IABI.& 
!TIRES LAT&ST DM•~ACTE• rROM rGIT 
STIRIS LAT81T DEl.I~lTE• TM~OUGW CMRID 



TTYNQN 05/31/'2 

T 

01n•5 
012765 
P12766 
h2767 
U211o 
U2771 
012112 
h27'73 
h2714 
h2775 
0127?6 
012777 
1)13000 
013001 
P13002 
h300J 
013004 
P13005 
h3006 
U3oo7 
UJoi,o 
h3ou 
h30t2 
0130i3 
P130l4 
h30i5 

P130i6 
0130S.1 
013020 
h3021 
013022 
013023 
h3oa4 
013025 

140040 
100312 
~1•42' 
g527'7 
1527U 
s.52763 
700J13 
612773 
~54426 
613020 
U4427 
u~ou 
652000 
a1a1'1 
'52756 
74S.000 
'5i757 
64U02 
072757 
154430 
74UOO 
hi7'3 
172635 
0527'7 
63276, 

uu10 
612767 
h27'7 
•5a1'1 
h271;s 
154431 
05~7'7 
h27'3 

640 
650 
660 
670 
680 
690 
100 
'110 
no 
'1;)0 
7'40 
no 
760 
170 
'18 0 
'190 
800 
810 
820 
Uo 
uo 
850 
HO 
870 
800 
890 
900 
910 
920 
no 
940 
9'0 
960 
970 
980 
990 
1000 
1010 
1020 
S.030 
s,040 
1050 

01J04t04 

• 
• 
• 
• • 

INL.lN 

l NL. 

IN1 

P0~·9 MINI TIME•IMARINO SYSTEM INITlA~lZATION PROQAAM 

<MTSS TEL.ETY~i MANDL.eAl ~JNE eurre• lN'U' 

TM' ,ROGRAM IS pROTecTeo AIAINST QVERF~OW QR UNDIRr~cw Q, TME LIN& 
BU FER, UNDERf~OW Ct•cess DE~iTIONS) JS IGNo•eo, AND oV&RFLOW CHARACTERS 
AR! ~OST, EXCEPT FDR THE ~A5T CHARACTE~ TY,ED, 

PAGE 42 

ENTER 
xx 
KAI 

IN~IN SUIROU!INE TO ~E•D IN AND eurreR A LINI FROM TME TELITVPE 

ONCE, ON iNT•AMC!, CLEAN UP ANV 'RtO• INPUT 
L.•C 
DAC 
DZM 
DZM 
ur11<Re 
JM" 
UD 
JMlt 
UD 
JM' 
I.MO 
I.AC uo 
IK• 
lH 
l.ACQ 
DAC 
UD 
IK, 
JMll 
L.AW 
DAC 
JMll 

JMI 
JMlt 
1.ac 
sao 
JMll 
TAD 
DAO 
JMll 

CiUFf"R•1) 
BPTR 
COUNT 
DI.MTR 

•'"'1 
<UKARR) 
1CMAR 
CSCONTX) 
11.INE 

Bl'TR 
Bi ND 

Bl'TR 

BPTR,)( 
CSCFU 

I NS. 
eun·~-s. 
BPTR 
INLIN,>C 

CRLf 
I NL. 
BPTR 
INL 
IN1 
( •1.) 
BPTR 
IN1 

LOlO • POINT&R TO IT•RT er TME iUFFER MINUI ONE 
INITlA~IZ& TME eurrE• ,OINT&• 
INITIA,IZi TMi WOR9 'ETCWiD COUNT 
lNITlA~IZi TME LAIT DiLIMlTE• STORAGE 
GE' TMJ NEXT INPUT CMA~ACTER 

DELETE ONi CMARACTIR 1r lT WAS A BACKARROW 

DELETi TME ENTIRI WIN& IF IT WAI A CONTROL. X 
RAWE THE CMANACTIR 
LOAD TME CUR•ENT ewrr&• 'OINTE• 
SKI~ ,, NO OV&•r1.o~ 
AV9ID DAMAGE DUE TO OVIAF~OW 
ADWANC& TMe llOINTil •• IT II STILL WITMIN TME BUFFER 
RELOAD THE CMARACTIR 
AND ~U! IT IN TME 8U,FER 

EXJT WMEN A CARR1Ali RETURN IS rOUND 
e~•e GIT TME NEXT !MARACTER 

REIET TM& eurr&R PO!NTIR AT 'HE IND Of THE ~INE 
AN~ RETURN TO TME SAL~&R 

PRJNT TME RES~ONli TO A LlNE•DIL.ITE 
llEllEAD TMi L.INI 
~OAD THE &UFPiR '-OINTE• 
IKJP 1r NO UNDIR,Law 
f~•e 1qNORE TME CO"MAND 
DEGRSMENT THI au,rlR POINTER 
AND SAVE IT 
~E~ TMi NEXT CMARACTIR 



TTYNPN 05131/'2 

T 

013026 
013026 140040 
h30i7 2.52761 
h30:SO U32U 
P1Jo31 t3J026 
913032 U3204 
h30S3 U'1230 
0130S4 U~056 
h30S5 t:s;Jo26 
h30S6 14i400 
h3Q37 Oi761 
h3o•o 11•432 
h30U 051760 

h30U 64050~ 
h3U3 U2634 
013U4 640603 
013U5 052634 

01300 21263, 
01Ju1 H•ooo 
h30IO t5h22 
h30fS1 oooou 
013052 64UD2 
h3ot3 15i760 
013014 05263' 

Ot3on 61Jo32 

0130'6 U•43J 
013097 6U065 
0130•0 ua1u 
P13061 144200 
h3062 633026 
1)13063 112634 
01Jou U3o'4 
P13065 U3204 
013066 U;$230 
P13067 61~0'~ 
013070 63;}026 
P130h 144000 

1070 
1080 
1090 
uoo 
1110 
1120 
1130 
U40 
U50 
U60 
1170 

ueo 
U90 
1200 
U10 
1220 
UJO 
s,240 
U50 
1260 
12?0 
,,zeo 
1290 
uoo 
S.310 
U20 
030 
U40 
tJ50 
U60 
i~?O 
uao 
l~90 
uoo 
i410 
t.420 
1430 
iUD 
1450 
S.460 
t,OQ 
too 
S.490 
uoo 
S.'10 
S.'20 
1530 
S.'40 
1'50 
S.560 
1570 

01J04104 

• 
• 
• 
• 
• 
• 
• 
• 

NUM20 

PCP"9 MINI TI~E·SMARING SYSTEM INITIAL!ZATfON ~ROGRAM 

<MTSS TE~ETYPE MAND~ERJ OCTA~ WORD INPUT/OUT•UT 

ENT EM 
xx 
DZM 
JMI 
JM' 
JMI 
JMI 
JM' 
JM, 
UI.; 
uz 
•ND 
OAC 

I.RI 
l.•C 
L.4.1 
~Ae 

i.~C 
C~I.· 
"IUI. 
10, 
\.•CQ 
TAD 
DAO 

JMI' 

UD 
JMI' 
L.•C 

NUMIN 

T2 
lNTlN 
NUMIN,)( 
FCi6T 
CMRID 
NUM26 
NUMIN,X 

T2 
(17) 
T1 

3 
WOR08 
3 
WO ROB 

WORDB··1 

<SPOl!~T) 
NUM27 
T2 

0 X X FOR~AT !RROR DIICOViRED 
1 O&L.tM X rlRST NON•BLANK CMA~ACTER 18 A DELlMJTiA 
1 OCTAL DEi.IM success,u~ ~EAD OF AN OCTAL NUMBER 
X X X SUCCiSS,UI.. WRITI OF AN OCTAL NUMBER 

tNlTIA~IZi TMi DECIMAL•OIGIT•R&CllVED rLAG 
INITIA~lZi TMi INPWT STRING, ETC 
RifURN-+1 FO~ D&Ll~tTiR IS FfRIT NON•iLANK CHA~ACTER 
Bif TMI NiXT CMARACTIR 
IOINTl'Y H 
!T II A Di~l~lTEA, SO EXIT 
IT IS A L.ifTiMe SO E•IT •1 FOR A FORMAT EIRCR 
IKtP 1r TMI CMA•ACT&• IS AN OCTAL DIGIT 
IL.IE al SURE TME DECIMAL•DIBIT•RICElViD FLAG IS SET 
•i,AIN JUlf TM! n1e1T 
AND ••VE I' ro• DiCIMAL ACCUMULATION 

1A~E TME "OCTA~ DlSIT" 
LO~D TME ,REYIOUIL.Y GATM&RED wOCTAL NUMBER" 
eONCATINATE TMI "OCTA~ DIGITI" 
ANB SAYE TME RllULT 

LOAD TMe ~ReYl0U9L' GATHIRED "D&CIMAL NUM&E•" 
se, TM• ~INK FOR TRE MULTI~LV 
MULTl,~Y THE P~EVlOUI "DECIMAL YALUi" 
BY 10 roR DECIMAL 
LO•D THE RESUL.T 
ADI TM& CURRSNT "DEClMAL DIQ!T" 
ANB SAVE TME TOT4L "DECIMAL NUM&IR" 

L.OIP 

CHICK roR A ~ERIOO 
!F 10,-PIC~ UP TMi DICIMAL VALUI 
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SU I CL.L 
JMf' NUMlN,X 

WORDS 
NUM29 
FQU 

&LIE LOAD THE DECl~AL•DISITS•RECEIVEO 'LAG 
ANI SKIP JF TMERE WE~E NONE 
RErURN +1, LK•D roR • FORMAT eRROR1 DECIMAL DIGtTS, euT NO PERIOD 

I.AC 
JM' 
J"19 
JM9 
JM• 
JMflt 
Cl..I. 

CMRID 
NUM28 
NUMtN,X 

LOAD THE O~TAL VALWE 

m&r TMI NiXT CMA~ACTIR 
ANO IDENTIF'Y IT 
A Di~IMJTiR IS LEGAL, SO iXJT 
A LETTER -~ EXIT •1 ro~ A rO~M•T ERROR 
A NUMiER ·~ CL&AR fMI LINK FOR A FORMAT &IROR 

-



T TYNON 05/Jl/72 c1uo•104 ~DP·9 MINI TIME·SMARJNG SySTeM INllIALIZATION 'ROGRAM PAGE 44 

T < MTSS TEl..ETY~E MANDLER) OCTA~ WOAD IN~UT/OUT~UT 

013012 633026 1580 JMll' NVMIN1X AND l!XIT +1 
0130'13 U~635 1590 NUM28 L.AC WORDB•1 L.OAD TME DECIMAL. VALUE 
013074 osa634 1600 NUM29 OAO WOR09 BOE TME CORRECT VALUE 
P13075 •sU26 1610 uz NUMIN BU~P TO A RETU"N •2 ro" IUCCISl,UL 
h3076 63U26 U20 JM"' NUMlN1X 

1630 
U40 
U50 

01~017 1660 !NTER OCT OT 
h30;1 740040 OCT OT xx 
P13100 65aooo 1610 OCT42 L.MQ ser TME VA~U• To ea OUT,UT 
h.3101 741400 s,680 UI. SKt~ JF NO L~ADING ZEROEI ARI TO BE SU~PRESSeo 
h3102 150201 1690 SUICL.C SET 4 ~~AG TO PRINT ONE CMAR4CTIA, ANVWAY1 IF THE AC II ZERO 
h3103 1717n, 1700 L.O ., !LIE SET T~& COUNT FOR TME STANDARD SIX CHARACTENS 
P13104 a5a160 1710 "'8 a SE' THi NUMeER or CHARACTERS TO eE OUT,UT 
~131D5 t4iOU 1720 1.• Q RELOAD T~i USE••S VALUI 
013106 14l200 1730 INA SKI~ ~o~ A NON•ZIRe YALUI 
U31D7 144000 1740 

e. L." ILIE F'O~C& A SINQL! ze•o To •AINT 
P131i.O 64U03 S,75g OCT44 ~'91C 3, oer TMI NiXT OCTAL DIGIT 

U31~1 140200 1760 SU If IT IS ZIRQ, DON•T CMANGE 'RINT·IUP~AESS!ON STATE 
h31i2 1H000 1770 CL.I. !LIE C"EAR TMi P•INT INHIBIT AT TME rlRST NONplE~O fOUND 
0131i3 "54434 1780 UD <260) MAME AICll lN ANV CAIE 
013U4 140400 1790 INL. BU' SKIP lr ~RINT ts INM!iITID 
~1~tU i112•a s.eoo ~"'' TTY OT ELIE •RlNT T~i DIGIT 

1 U.6 5 7'0 1810 uz T2, DOME t U 
0131! 1 hh10 1920 ¥Mf' OCT44 NO •• 1.001' 
013120 100401 U30 ,, 
h3121 hh!O 1840 """ .•1 WAl T F'OR TlltE TELETYPH TO SET'LE 
h3u2 ft3ion 1850 JMI' OCTOT,X VEI •• EXIT 



05131/72 

T 

01h23 
h3U3 740040 
P13U4 17a634 
P13125 052760 
p13126 U~211 
013U7 •3312:5 
01Juo •5h2J 
Ot3U1 Uh47 
hJU2 660714 
h3U3 07a760 
h3U4 Uh'47 
h3U5 660706 
h3U6 Z7a160 
h3U7 01a160 
h3UO Uh47 
PtJ1u a1a160 
h3U2 07i760 
h3U3 •52760 
h3U4 613131 

Ot3U5 2la634 
01310 63,JU~ 

01h47 
h3U7 740040 
013110 UU04 
01Ju1 u~uo 
h.3152 61h4' 
013in 1.0000 
0 .. 13U4 1540' 
013115 63h47 

01h'6 
013U6 '40040 
f13U7 052760 
01Juo nh'• 
Ot31u •5aaoo 
013162 •5U56 
h3U3 Uh67 
P13U4 Uh67 
h3165 Uh67 

1870 
1880 
1890 
1900 
1910 
1920 
S.930 
1940 
1950 
1960 
S,97Q 

1980 
1990 
2000 
2010 
2020 
2030 
2040 
~050 
2060 
2070 
2080 
2090 
2100 
2110 
2120 
U30 
2140 
2150 
2160 
2',70 
:neo 
2190 

2200 
2210 
2220 
2230 
2240 
2250 
2260 
2270 
2280 

2290 
2300 
2310 
2320 
2330 
2340 
2350 

• 
• 
• 
• 
• 
• 
• 

s pc p~ 

spt5 

PoP·9 MINI Tl~E-i~ARING 5YST~M INlll4LlZATION PROGRAM 

C~TSS TE~ETYPE ~AND~ER> SlXBlT WORt !~PUT & SI~B!T BUFFER OUTPUT 

OP!RATioN RET~RN ~ AC MQ M~ANING 
ft-~-·~-~W . ·~~--- ~---·- ,~.-~--~-~~--·~-~--~-•W••---~---~ 
!NPUT •1 1 oe1.1M x rlR!T NON•BLANK CMA•ACTfR IS A DE~lMITER 

., 1 S!XBIT DEi.IM successru~ ~EAD or A Sl~BIT WORD 
OUTl'UT •1 )( )( )( successrua WR ITI OF' A s IXB lT BUFF EA 

ENTEfil 
xx 
I.AM 
DAC 
JMS 
JMP 
tSZ 
JMI 
41.SS 
OAC 
JMS 
Al.SS 
>f OR 
OAC 
JMS 
>COR 
OAC 
ISl 
JMP 

~·e 
JMf' 

s P(I N 

WORDB 
T1 
INT JN 
Sp(JN,X 
SlXIN 
SIX5 
u. 
T 1 • )( 
S1X5 
6' 
Tl.' )( 
r1,x 
SIX5 
TS,,)( 
Tl•)( 
r1 
s1x2 

WC ROB 
51 )(IN I )( 

!NITIAl.IZE T~E SIXIJT eurreR POINTER 
!NiTIA~lZi T~i IN'WT 
RETURN +l ~o~ DE1.1•1TER IS rtAIT NON·8~ANK CHARACTER 
!~IE IUMP Jo A GOOI •&TUAN 
&ET TM& 'lRST GOOD CMA•ACTER 
AND 'UT IT IN THI ,1~$T CMARACTER POSITION 
AND SAVE IT 
GET TMij SECOND CMAMACTER 
'U' IT IN fM6 seoo~o CMA•AcTIR •os1TJON 
eOMCATINATE THE CHARAC'i•S 
AND SAVE TME R6SULf 
GET TME TMIRD CHARAC,&R 
CONCATiN4TE TMi CMaR&CTi•S 
AND SAVE TME RESu1..r 
BUMP TME STO~AG& Burr&• •OtN,e• 
LOOP 

LOID THE rtRST SIXBIT wo•o 
EXtT 

PAGE 45 

BNTiR 
)()( 

llX5 SulROuTIN& TO Q&T IMI N&XT CMA~ACTER, MAM& IT Sl>CllT, IXIT Jr • DEl..lMITEP 

Jllf!I 
JMS 

""" ~Oii' 
hO 
JMfl 

'NTiR 
u 
DAO 
~·rJ 
~M~ 
tn 
Jflll 
JM9 
JMt 

f"fUT 
CMRID 
s IO 

( •240, 
8JX5,;( 

SIXOT 

TJ. 
& I XOT I)( 

SIJCOT 
SIX26 
SIX26 
SIX26 

Ger TME NEXT CMAAACTIR 
IOliNTl~Y IT 
EXIT J' IT II A DE~l"ITI• 
"E•M IT 1..&nERS 
MAKi SlX9lf 

ser TME Ni,ATIVi C~A•ACTiR COUNT 
LOAD THE NIXT WO•D 0, OUTPUT 
IA'E IT '0~ 'RINTl~G 
&UMJI TME IPOINTIR 
OUTPUT TMi FIRST C~A~ACT&R 
OUTPUT TME secOND CMA~ACTi~ 
OUfPUT TMi THIRD C~ARACTiR 

-



TTVNON 05131.1.,2 01J04 I 04 l'Dlt .. 9 ~INI TIME·i~ARING SVIT~M INllIALIZATtON PROGRAM PAGE •6 

T <MTSI TEL.ETYPE MANDL.iR) SlX8lT WORD lN'UT & SixBIT BUff EA OUTPUT 

h3166 hh60 2360 JMll' 51X24 LOOP 
2370 

OU167 2380 !NTER SlX26 
u1;su1 '740040 91)(26 u 
013110 6-H606 2390 1,.1,.SC 6' GET TME NiXT SIXRIT CMARACTEA 
013171 35.436 2400 UD (240) MAl<E IT UCI l 
0131 '2 ~54437 2410 SAD <333) OMiCK FOR CA~Rl4GE R6TURN MAPPING 
~131'13 76021' 2420 I.AW SCR 
0131'4 ,54440 2430 UD <335, cMEc~ fQR ~INE FEED ~•PPlNG 
013175 760212 2440 I.AW Sl,.F 
h31'16 11~2U 2450 JMS TTYQT PR!NT T~e CMARACTi~ 

~13177 •5~'760 2460 rn T1 A~L CMARACTEAS PRIMTBO! 
013200 (t3h67 2470 JMI' SIX26,X NO .... L.OOJ' 
113201 70001 2480 TS' 
h32D2 61 ;J201 2490 JMl!t .-1 WAIT F'OR TME TiL.E Tf llli TO senL& 
h3203 63h'6 2500 JM!' SlXOT,>C VEI •• EXIT 

2510 • 
2520 • 



05/31/12 

T 

01J204 
01.-s204 740040 
013205 •5~757 
h~206 ~3~757 
h3207 052762 
01J2io 63U04 

D1:52U 
h32U 740040 
h3212 ~527U 
PtJ2p 15~634 
h32t.4 15263' 
0132{5 uuu 
h32i6 !55•436 
013217 
01J220 

61121.5 
UU30 

0132U t31211 
01J222 140000 
013223 
013224 

•5;J2u 
75000J. 

Ot3U5 :$52757 
0132~6 0527'7 
h3227 63;f2U 

OU04104 

2540 
2550 
2560 
2570 
2580 

~GET 
2590 
2600 
2610 
2620 ~GET9 
2630 
2640 

UHlN 
2650 
2660 
2670 
2680 
2690 
2700 
2710 
2720 
2730 
2740 
2750 
2760 
2770 
2780 

POP·9 ~JNl Tt~E·SHARING SYSTEM INITI4LIZATJON 'ROQ~AM PAGE 47 

<MTSS TeLETYPE MANPLER) MJSCEL~ANEOUS LINE BUFr&R AOUTINES 

eNTER F GE:T SU8ROUTlNi TQ GET THE FIRST REMAINING CHAIACTER FROM TME LINE BUFFfA 
xx 
lSZ BPTR NO -· BUMP T~E POl-TIR 
I.AC BPTR,) LOAD THE NEXT ~MARACTER 
DAO ClofAR AND SA VE 1 f 
JM!' FGIH.), 

ENTER INT IN INITU~IZE INPUT WORD•SETT I N!I 
xx 
uz COUNT COUNT !HI wo~o. succeSIFUL o~ NOT 
DZM WQRD8 lNITIA~lZi TME TWO FIRST WORDS or TME INPUT BUFFER 
DZM waRoe~,s. 

JMS FGET GET TM! NEXT CMA~ACTE~ 
SAD <$SPACE) CMICI< IT ro~ A l~ACE 
JMF' ··2 fH•OW AWAV $~ACES 
JM! CMRID IOiNTl~Y TME NON•S,AOE 
JM!!" INTIN.X REfU~N •t 'O~ A DEtIMI'E• 
~Oli' 
uz INTIN ELSE &UMP fMe RETUIN ~OR A NUMliR OR A LETTER 
C~C! 
TAD B11TR BUI< UP TM~ ~OSNTiR TO POINT TO THE FIRST GOOD CMAl'ACTER 
DAC BffTR 
JMl!t INTIN1X 



05131112 

T 

01J2~0 
h3230 ?400'40 
013231 h4441 
h3232 053262 
01323 3 ~54·442 
0132:H '145102 
013235 613253 
013236 a5•4•U 
P132S7 145100 
0132•0 h~256 
Ot32U ~54444 
0132•2 145102 
0132f3 '1~256 
h32H ~5•445 
013U5 745302 
h32'6 613253 
Dt32•7 h4446 
h3210 ~54441 
h3H1 14U02 
Ot3252 h~21J7 

Pt325:s 21326a 
h32S4 052763 
h3255 t332l0 

013256 •53230 
013257 •53230 
P13260 hUU 
h32U 633230 

01~2~2 
P13262 740040 
h3263 700401 
013264 h3263 
Pt3265 700301 
013266 700406 
hj267 633262 

2800 
2810 
2820 
2830 
2840 
2850 
2860 
2870 
2880 
2890 
2900 
2910 
2920 
2930 

2940 
2950 
2960 
297g 
2980 
2990 
3000 
3010 
3020 

~8~8 
3050 
3060 
3070 
3080 
3090 
uoo 
!UO 
U20 
3130 
3140 
3150 
32.60 
:U, 10 
uao 
:,U.90 
3200 
3210 
3220 
3230 
:Ja4o 

3250 
3260 
3270 
3280 
3290 

OU04 I 04 

• 
• 
• • • • 
• • 
• • • 
• 
• 

lTYOT 

~DP-9 MINI TIMe·SMARIN~ SVIT5M INITlA~lzATtON PROGRAM 

<MTSS TE~ETYPE MA~D~ERl MJSCE~~ANEOUS CMARAC,E••MANDLING IUiROUTINES 

CMRID -- SUBROUTINE TO CLAISlrY ElGHT·BlT ~SCII CMARACTERS. 
ENTER WlTM TMi CMAAACTI• IM TME ACI I.EAVE WITH TME EIGMT·BIT CMAR&CTER 
IN ACCO·l7) AND TME LINK Al ro~LOWSJ 

RETURN LINK MiAN!NG .. 
·-~~-·-- .. ~----·---~~-~-~----·---~·~-·~-·~-~~-~-~--~-

+1 1 TMi CMARACTER IS A DSLlMlTER <I.I, NllTHIR A DIGIT NO• A LETTE• 
•2 O TME CMARACTER IS ilTHE~ AN UPPER CAii OR A LOWER CASE LETTER 
•3 O TME CMARACT&R ts AN OCfAI. DIQlf 
•3 1 TME CMARACTER IS A D&ClMAL DIGIT C8 OR 9, 

ENTER CMRJD 
)( )( 
AND 
DAC 
UD 
SPA IS TL 

( 377) 
TTY OT 
<·260) 

JMfl DI.MR 
TAO <•10> 
lpAICL.L 
JMI' 
TAD 
9''Alll'L 

DIGIT 
(•2) 

JMJt DIGIT 
Uo c •6 > 
SNA I SPA: STI., 
JM' 01,.MA 
4ND <7777~?> 
TAD <•33) 
OAICML 
JMJc' LiTTR 

l.AQ TT VOT 
OAC DLMTR 
JMI' CMRID1X 

lU CMRID 
UZ CHRID 
L.•C TTY OT 
JMJt C~RIO,)( 

INTiR TTVOT 
u 
n, 
JMI' , •1 
l<S,. 
n.s 
JMP TTY OT, X 

SAVE TME ElGMT~8lT ASCII CMA•ACTER 
AC < 0 FOR DE~IMIT!AI 

CMARACTER II A DE~IMITEA 
Ac ( 0 FOR OcT•L DIGITS 

CM•RACTER li AN OCfAL DIGIT 
AC < 0 FOR DECIMAL DIGITS 

eMARAC!EA IS A DECIMAL DIGIT 
Ac (I 0 roR OELIMl,&•i 

eHARACTER IS 4 D!~tMIT!R 
MA' ~QWER ~Ali INTO UP,E• CAIE 
AC ( 0 FOR ~ETTE-S -· L•1 ro• LETTERS• L•a ro• DELIMITERS 

TMI CMAR,CTE• l5 A LITTER 

LOAD THE DS~lMITIR 
SAVE IT 

RELOAD TMi CHARACTER 

WA!T rOR TMe TeLePllNTeR TO le FRee 
KILL~T~E"OUT,UT PEATURE 
PRINT THE CHARACTEM IN TME AC 



05131/12 

T 

01:s210 
h3270 740040 
Q1J2'1 76021' 
h3272 Ul262 
013273 760215 
013274 U;f262 
h32'5 1602U 
h3276 Ui5262 
h3217 100401 
013JOO 61;$217 
h3J01 633270 

01J04S04 

3300 
3310 
3320 

CR~~ 
3330 
3HO 
3350 
3360 
3370 
3380 
3390 
3400 
3410 
3420 
3430 
3HO 
3460 
?950 

POP~9 MINI TI~E-SMARING SYSTEM INJTl4LIZATION PROG~AM 

CMTSS TEL.iTyPE HANDL.IRJ MlSCELL.ANEOUS CHARACTE~·MANDLING SUBROUTINES 

ENTl:R CML.f 
)()( 

L.AW 215 
JMS TTVOT 
L,AW 215 
JMS TTY OT 
~AW 212 
JMS TTY OT 
TS' 
JMF' ··1 WAIT FOR TME TTY TO l&TTL.E 
JMll CRL.f,). 

,MUD TU•N O~F TME INS!RTtl WEAD SVMBO~ 
ENO 

: INSRT :D~I8RARV1P0,9LIB1IROCAT 



GROcAT 05131/12 

c 

140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
JOO 
310 
320 
330 
340 
J50 
360 
370 
380 
390 
400 
410 
4~0 
430 
440 
450 
460 
•70 
4Bo 
~90 
500 
510 
520 
530 
540 
550 

OlJ04104 

• 
• 
• 
• 
* • 
• 
• 
• • • 
• 
• 
• 
• 
• • 
• 
• 
• • 
• 
• 
• 
* • 
• 
• • 
• 
• 
• • 
• • 
• 
• 
• 
* 

PD~·9 MINI TIME·IMARINB SYSTEM INITlA~IZATION ~ROGRAM 

DESCRlPTlON Of TME GROWTM SYSTEM CATALOG STRUCTURE 

,MEAD C 

MAJoR REVlSloN ~- JAN 21, 1972 BY RoBERT w. 9LEAN 

' GRoWTH CATALOG foR A FILi·ORIENTED DEVJC! IS LOCATID IN TME 400 WQROS 
Of ~DQICA~ BLOCK 1 or TME LOGICAL PEYICE~ fMIS PERMl'S DISK ANO DECTAPE 
TO iE USED INTERCMANGiABLY BY TME ~ROWTM SYSTEM •RoG•AMS, 

TME DEVICE ADDRESS or A MAND~ER II TME H4NILER NUMBE• IN BITS 0~2 
AND TME TYPE COlSK (1) O~ DECTAPE tO)) IN Ill J, 

TM! DEVICE ADDRESS OF A PILE 1s TME DEVICE ADDRESS 0' TMe HANDLE• IT 
JS ON PLUS IN BITS 8•17 !Tl STARTING 9~0CK NUMBEA, 

·~~ DEVICi ADDREssEs IN A DECTAPE CATA~OQ ARE co•RECT roR THE MANDLER 
THI TAPE WAS MOUNTED ON THE LAST TIM~ JT w•s ALTERED. 

TME FIRST rouR WORDS or THi CATALOG BLOCK ARI A MEADER• 
1> TME DiVlCE ADDRESS or THi r1RST FR!E BLOCK ON TME DEVICE 
2> UNUSED 
~> TWOS COMPLEMENT CO~NT Of T"E NUMaE• OF FILES CATALOGED 
., TWO& COMPLeM&NT MAMIMUM BLOCK NUMS;R ON TMe DeYICe 

TMI RiMAINDEA of TME CATALeG CoNSllTS or A S&RIEI o' rlYi Wo•D FILE· 
CONTROL BLOCKS, THE 'IR$T rILE CONfRO~ BLOCK II roR 'HE CATALOG ITSELF, 
TMIN TMERE II ON& FlLi CONTROL BLOCK fOR EICM rILE ON TME DEVICE, 

'ORMAT or TMH 'ILi CONTROL BLOCKS• 
1> THE FIRST wo•o IS TME SIXSlT ASC!l <&IGMTBIT AIC!I ~ a•ot 

FILENAME, THIS MEANS TME flLENAME ts RESTRICTED TO TMAEE 
CHARACTE•S. WlTM ND IXTENllON OR PassweRc, 

2> THE DEVICE ADDRESS or THE FILE. 
~> THE rtLE'$ CO~& ADIR&&S •> THE rlLi'S ~INOTM lJN WORDI) 
5> TME PROG-AM 9TART 

TMJS ~EAVES TWo WoRDS o' TM& CAT•LgG BLoCK UNUSE~. IT IS SUGGESTED THAT 
TMq SiCOND or TMISE CONTAIN TME BL c~ NUMBIR or • CONTINUATION or THE 
CATAkOG, IMOU~D TMIS iVER RE NEce&SAAVI IT WOULD BE ze•o I, TMERE 
!S NO CONTINUED CATALOO B~OCK, 



GROr,AT 05131/12 

c 

013302 000000 
01.SJOJ 017000 
013304 000400 
013305 000000 

013306 
01331)6 140040 
h3J07 053302 
P133JO 257000 
0133S.1 '14490 
0133!2 741200 
0133J3 t3U06 
0133t4 UU!!S4 

01332,5 
Q133t.5 21U02 
0133~6 h4d0 
01335. 7 U0'6 
013UO 05330a 
h33h U~365 
0133'2 77U02 
0133U U15DO 

h3U4 UU02 
h3Je5 h••'O 
h3J26 0515302 

P13327 211000 

570 
580 
590 
600 
610 
620 
630 
640 
650 
660 
670 
680 
690 
100 
'110 
120 
730 
'140 
750 
160 
770 
780 
790 
800 
810 
820 
830 
940 
850 
860 
870 
880 
890 
900 
910 
920 
930 
9'40 
950 
960 
970 
980 
990 
S.000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 

01J04104 

CT E1111 

* • • 
• • 
• 
• 
• 
• • • • 
• • • 
• 
• 
• • 
• 
RCAT 

• 
• 
• 

POP•9 ~INI TIME•iMARING SYSTEM INITIALIZATION PROGRAM 

GROWTM 51STEM STANDARD CATA~OG ROUTINES 

,OSA 
CATL.OCi 
CA TL.EN 
,DU 

CATA~OG ROUTINE•S •RIVATE TEMP 
eATALOG CORE ADDRESS 
CAUl.,OG L,ENGTH 
CA1Al.,OG A~TERED PLAG 

~CAT ·- THE BASIC CATALOG AoUT1NE. IT READS IN CAT•LaGI AND u,DATES THEM 
,Q~ TME CURRENT DiVlCE •ND (PQSSIB~Y NON.Sf ANCAR~> CATALOG LOCATION, 

A ~ANOLER DEVICE •DDR~SS IS PASSED lN TME IC C,OISl&LY •LONG WITM OlHER 
QA~8AQE), IF TMAT HANDLiR•I CATALOG lS Al.R!•~Y JN co•e, ACAT l~ITI 
IMMEDIATELY, OTMiRWISE TME CURIENT CATALOG II READ OUT Ir IT MAS liEN 
ALTERED SINCE IT WAS RSAD lN, TH!N THE AEQWEITED CATALOQ IS READ 
IN AND ALL or TME DEVICE A~DRE$SES AAE U~DATID. TME CATALOG ALTERI 
,LAG IS CLEAAiD 1r A CATALDQ is RiAD IN, U-TOUCMED O'HIRWII&. 

AS ' ~ESULT, TME CATALoG lN CoRE ALWAYS MAI THE PRoPIR DIYICE ADD~EISES 
'O~ TME DiYlCE IT WAS READ FROM, 

~ETURN 15 •1 WMEN THE DEll~EP CATALOG lS I• CO~E. 

IN TMi EViNT or UNRECOVERAILE ERROR, EXIT IS To AN E•RO~ ROUTINE, 

,USi 
)()( 

PAGE !H 

t'AC 
>COR 
AND 

CTEM1 
CATl.OG 
CDVCMSK> 

IAVE TME OEVlce ADDRESS OF TME DEVICE WHOSE CATALOG IS BEING REQUESTED 
CO"'AAE THE REQUEl,ED DEVICE ADDRESS WITM CURRENT CATALOG•S DEVICE ADDRESS 
6XrRACT JUST TME DEVICE ADDRISI ,ORTION 

SNA 

"'"'" 
RCAT,X 

JMS FOR Ci 

I t I 

I.AC CTEM1 
ANO C DYCM510 
xoi. <CATBl.K) 
D•C CTEM1 
JMll CIRCOVA 
LUI CTiMS. 
JMS ShPIN 

IK~, l~ A Dl~FE~ENT CATALOG IS IEING ~iQUESTEO 
~LIE EXIT Pl~ECTLV 
ro•ce THE DLD CATALOS 1ErO~E READING A NEW ONE 

nef THE NiM MANDL.E••• DEVICE ADDRESS 
AD~ lN TMi CATALOG BlOCK NUMBER 
IA~E THE NBW CATALOG•I DIVICI ADDRESS 
SET U• TME ERROR RECOVIAV 
GET A POINTE~ TO T"E CATALOG PAAAMETE~S 
AEAD TME NIW CATALOG 

NOW U,DATi yME OIVltE ADDRiSSES 

LAC 
AND 
DAC 

CTEM1 
<DVCMSl<i 
CTEM1 

LAC CATl.OQ 



GROcAT 05/31/72 OU04104 P'DP .. 9 MINI TIME-SMARING SYSTEM INtTIAL.lZATJON PROGRAM PAGE s2 

c: G~OWTM SVSTEM STANDARD CATAL.OG ROUTINES 

Pt3330 514417 1090 AND <81..KMSI<) 
Ot33~1 253302 1100 )(0~ CTEM1 
P13332 057000 1110 DAC CATL.OG U~DATE TME OL.D DEVICE ADDRESS 0, TME FIRST FREE B~OcM 

1120 
P13333 177005 U30 L,AW CATLOG•5 
Pt.3334 053354 U4Q OAC FOACE 
h.3335 05H<40 1150 DAC CATL. SET POINTERS TO TM! r1•sT OLD DEVICE ADDR&SS 
013336 ~1700~ 1160 I.AC CATl.0G•2 
013337 053365 1170 DAC RCOVR SEY ™' COUNT OF FCB•I 

ueo 
0133•0 ~33354 1190 RCAU I.AC FORCE,X LOAD TME NEXT OL.D DEVICE ADD,_ESS 
013JU 514417 1200 AND <iL.KM$1<) REIOVER TME BL.0CK NUMBER 
01J:u2 253302 1210 XO,_ CTEM1 ADI lN TMi CURRENT MANDLER D&VICE ADDRESI 
01.3313 073440 1220 oAC CATL.X IA~E THE UPoATEo rfL.E DEVICE Aog~ess 

1230 
013;H4 •5J36' 1240 UJ RCDVR cOUNT THE r11.es co•e 
013;5115 '141000 1250 SK 
Ot33f6 {>3J306 1260 JMll RCAT,X AL.l.. DONE 

1270 
013U7 UJJ,4 1280 l.•C f'ORCE LOAD TME res POINT!R 
01->no U,.4'1 1290 TAD <'CSl,.iN) ADVANCI IT TO TME NE~T F'C8 
013351 053:554 1aoo DAC FORCE 
013352 053HO 1310 DAC CATL. SAVE TME NEW PO I NT!R 
013353 h3:5•0 1320 JMll RCAH L.OIP 



01J354 
013355 
h3356 
0133~7 
013360 
013361 
013362 
013363 
013364 

013365 
013366 
013367 
Q13370 
h3371 
013372 

05/31/12 

c 

740040 
,13305 
141200 
633354 
113365 
777005 
117502 
S,53305 
633354 

740040 
'177776 
053435 
a1•452 
057505 
633365 

013313 
Ot3J;J 7D03U 

013374 
0133j4 "7776~ 
h3J15 Uh56 
~13403 •5;J435 
h3404 63"3" 

013405 
013405 700312 

D1H06 
013406 777741 
h3407 Uh't 

013423 
P13423 U276' 

01Hi4 
Ot34t4 U;512:S 
P13425 61;J405 
013416 f5"4J6 
P134R7 61;5433 
P1300 ~5:$437 
U34U 613366 
013432 h;.140, 

013433 15J305 
01304 uaooo 
0134:15 000000 
013436 114756 
013437 •35756 

1340 
1350 
1360 
1370 
1380 
1390 
1'400 
1410 
1420 
1430 
1 '440 
1450 
1460 
1470 
S.480 
1490 
S.500 
1510 
1520 
1530 
1540 
1550 
1560 

1570 
1580 
1590 

1600 

S.610 

1620 
1630 
1640 
1650 
1660 
1670 
1680 
1690 
1700 
1710 
1720 
1730 
1740 

• 
• 
• 
F"QRCE 

RCVR4 

l;RC~T 
l(iN 
CON 

~OP-9 MINl TIM:-SHA~lNG SVSTE~ INITIALIZATION PROGRAM 

GROWTH SVSTEM STANDARD CATALOG ROUTINES 

roRCE WRITES T~E CURRENT CATALOG To ITS DEVICE IF IT HAS BEEN ALTERED 

xx 
L.AC 
SNA 
JMP 
JMS 
~AW 
JMS 
DZM 
JM,. 

xx 
I.AW 
ClAC 
l.AO 
DAO 
JMI' 

MESS 
l<IU 
MUSR 
L.to\W 
JMI 
JU 
JMll 
MUS 
t<U 
MEHR 
1.ilW 
JMS 
1.1 NE 
JMI 
W0-0 
JMS 
JMI' 
UD 
JMI' 
00 
JM~ 
JHJt 

DlM 
JM" 

.ou 

CATALT 

FORCE,X 
RCOVR 
CPARAM 
ST APOT 
CAT Al.. T 
FORCE,)( 

·2 
ERCNT 
<JMP RCVR4> 
IRECOV 
RCOVR,X 

IS TME CATALOG Al..T!RED 
SKtP lf TME CATAl.0$ MAS BEEN ALTERED 
EL6E oON•T SOTMER To W~lTE IT 
lNITlA~IZE T~E ERROR RECOVERV 
POINT TO CATALOG 
,.o~ce ir 
CLiAR CATALOG ALTEllt rLAG 
RE!fURN 

SUIROU!lNi TO SET WP RECOVER¥ FROM MARDWARE ERAORS 
SET FQR TWO RETRIES BEFORE GIVING UP 

<DEVICE ERROR>,12q 

<DEVl'E ERROR>,12. 
-12 .... ~ 
TUUC1 
ERCHT COUNT TMi 5RAOR 
RCOVA,X 
<TYPE 'IGNORE' OR •CONTINUe•1 ),29, 

<TVPE 'lGNORI' O~ ICONTINU~'I ),291 
.. z9 ... ~, 
TSS 1 XOT 

TUNL1N 

TISIX!N 
RCVR5 
IGN 
RCVR6 
CON 
RCOVllt.:-1 
RCVR5 

CAUi..'' 
$NEXTL 

oeT TMi useR•S ANSWER TO WM•' Ml WANTI TO DO ABOUT lf 

11ti•D MIS ANSWER 

NO IN,UT 18 IL~EGA~ 

!GHOAE TME LAST CO~MAND 

§ET UP TO TRY AGAIN 
~NY DTMER ANSWER II ILLEGAL 

ro~G~T TME CATALOG WA$ ALTERED 
Ger TM~ NEXT COMMA•D LINE 

,A016 tlGN• 
,AC16 tCON9 



GROr:AT 05131112 

c 

h34'0 '140040 
h301 osa634 
913H2 17700:5 
h34'3 0400U. 
h304 i110D2 
013U5 053302 

01~4·6 
h34'6 ~12634 
h307 560011 
Pt34f>O h;s457 
h301 ilOOOU 
h341)2 ;554377 
o. 13453 o4oou. 
013454 i53302 
h34f)5 613446 
jt34!)6 633440 
Qi34f>7 4534'40 
Pt3460 633440 

1760 
s. 770 
1780 
S.790 
1800 
UlD 
1820 
1830 
U40 
1850 
1.860 
1$70 
1880 
1890 
S.900 
1910 
1920 
1930 

1940 
1950 
1960 
1970 
19Bg 
S,990 
2000 
2010 
2020 
2030 

• 
• 
ti 

• 
• 
• 
• 
• 
• 
• 
• 
CUL. 

GROWTH SvSTEM STAN~ARO CATALOG ROUTINES 

OATL. 

CATI.. SEARCMES THE CATALOG IN CORE roR THE 'ILENAME 
J'ASSEO IN TME AC 

~ETU~N •2 WITM CATX POINTING TO TM! ~ILE NlMI If suceessruL 
~ETURN •1 WITH CATX POINTIMG To THE rIRST 'REE s,ACE -1 IN TME 
CATA~OG IF TME f !L.E NAME 11 Nor POUNO 

SA~E CATALOG NAM! 

PAGE !i4 

)()( 

DAC 
I.IOI 
DAC 
L•C 
DAC 
wo•o1 
LilC: 

TSWORDB 
CATLOG•3 
SCA TX 
CATLOG•2 
CTEM1 

SET A POIN'EA To T~E f lRST res IN THE CATALOG AUTO.INDEX REGJSTE~ 
GET CA!ALOG COUNT 

UD 

"'""' L•C 
hD 
DAC 
!SZ 
JMllt 
JMllt 
lSZ 
JMI' 

T$WORDB 
SCATX, X 
CATl..9 
SCAT>C 
<F"CBL.EN•1) 
SCA TX 
CTEM1 
CATL.L 
CATL.,X 
CUL. 
CATI.,)( 

SOE IT 
RESTORE NAME TO SEARCH fOR 

CHECK IT 
F'OUND lT 

F'AILED 

COUNT 
LODP 

MOVE TME ~OINTER TO TME NE~T FILE CONTROL !LOCK 

EXMAUSTED, NO 'ILE FOUND -~ BAD RETURN 
()Of:>D RETURN 



GROl'.AT 05/31172 

c 

013461 7400'40 
01:S02 

t,113'462 11h23 
013'463 ?40000 

013464 
91346'4 21i!?763 
01305 ,54453 
013466 61H72 
Q13467 UU•U 
£113470 63;}461 
013471 hJ502 
0134'2 17\5476 
h303 05~516 

01H?4 
013474 U2634 
013415 61~5U 
h34'6 63301 
013477 UJ306 

013500 
013500 Uh23 
013501 740000 

013502 
013502 21~763 
013,03 ,54454 
0135 04 h35u 

OU505 
013505 212634 
013506 142.200 

013507 
h35o7 61aooo 
h35tO h3514 

D1-'5U 
h3h1 U3o26 

0135S.2 
0135t2 u~ooo 
0135~3 052634 
h35t4 •5~461 
Q135t5 63301 

2050 
2060 
207{,) 
2080 
2090 
2100 
2110 
2120 
2130 
2140 
2150 
2160 
2170 
2180 

2190 
2200 

2210 
2220 
2230 
2240 
2250 
2260 
2270 
2280 

2290 
2300 
2310 
2320 

2330 
2HO 

2350 
U6o 
2J70 

2380 
2390 

2400 
2410 

2420 

2430 
2440 
2450 

OH04104 

• 
0 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
CJNA"11 

GNA"12 

GNAM3 

fJNAM!6 

PDP-9 MINl TIM=-SHARING SVSTEM INITIALIZATION PROGRAM 

GROWTH SVSTEM STANDARD CATALOG ROUTINES 

GNAME 

GNAM~ GETS A FILE NAME FROM TME fTY ~urreR 
ANO READS IN T~E CATALOG Ir NECESSARY 

~ETURN IS •1 FOR PAPER TAPi DESIRED 
~ETURN IS •2 FOR SUCCESS ON DISK OR DECTAP! 
OTMiRWISE EXIT IS TO FORMAT ERROR 

TMS FILE NAME IS RETuRNEn lN TSWORSB ANO IN TME AC. 

)()( 

WORD 
JMS 
NOP 
Oil.IM 
I.AC 
SAD 
JM!' 
JMS 
JMll 
JMll 
1.•w 
DAC 
W0-01 
L.•C 
JMll 
JMlt 
JMI 
WORD 
JMI 
NO" 
DEi.IM 
L.•C uo 
JM" 
WORD1 
L.AC: 
INA 
,01t10 T 
JMJ' 
Jflilll~ 
NUM 
JMS 
'ORMAT 
JM' 
OAO 
!SZ 
JMI' 

UCL.MTR 
<SCOl.ON) 
GNAM2 
PAPER 
GNAME,X 
GNAM!5 
GNAM3 
DEVCV 

T$WOROB 
DiVCJ 
GNAMi,X 
RCAT 

TU I )(JN 

TSDL.MTR 
< ULASM > 
GNAMEt 

f'QRMAT 
GNAM8 

TSNUMlN 

f'ORMA' 
T$WQf'[)(i 
GNAMi 
GNAMe,x 

GET A WORD Or SIX IIT ASCII 

OET TME DELlMITiR 

CHICK F"OR COL.ON 

CM&CK fOR PAPER TA,E 
VEI ~· -PA,~R TAPE 
NO •• so use CUR~ENT CATALOG 

-ELOAD TMi CATALOG NAME 

CONVERT If TO A DEVICE ADDRESS 

•EAD IN TMB CATALOG 
OET ANOTMiR WORD 

CMiCI< roR SL.ASM 
LOCK F'OR OCTAi.. 
ILSE RECOVER TME SIX81T NAME 

CHiCK roR AL~ SPAC!S 
,ONMAT ERROR -~ A~l SPACES IS AN ILLEGAL NAME 

GE:f TMli NUMliHiiR 

TO BE COMPAT4i~E WITM SlXBIT INPUT 
GOOD RETURN 

PAGE 55 
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c 

0135S,6 740040 
OH517 

D135i 7 113123 
0135~0 

013520 612000 
Pt35U U354;, 
013522 63~516 
013523 h4455 
0135~4 !>5•456 
913525 613535 
013526 ~54457 
013527 613535 
P135JO f>54460 
0135:.H 141000 

01J5;J2 
013532 612000 
0135:.JJ 650oo• 
1>13534 741000 
013535 650000 

0135;,}6 
P13536 ~1263'4 
D13537 640617 
P135_.0 514450 
013541 •53516 
0135~2 633516 

013543 
P13543 740040 

01:55•4 
0135A4 ~12634 
0135145 ,54461 
9135146 633543 
013547 554462 
013550 633543 
013551 554463 
h3552 633543 
013553 453543 

2470 
2480 
2490 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2570 
2580 
2591) 
2600 

2610 

2620 
2630 
2640 
265g 
2660 
2670 
2680 
2690 
2700 
2710 

2720 
2730 
2740 
2750 

2760 
2770 
2780 
2790 
2800 
2810 
2820 
2830 
2840 

2850 

2860 
2870 
2880 
2890 
2900 
2910 
2920 

* • 
* • • 
• 
• 
• 
• 
• 
* • 
DEVCV 

OIZVC3 

OiVC1 

• 
• 
• 
• 
PAPER 

POP~9 MINI TIME·S~ARING svSTEM INlfIA~lZATION PROGRAM 

GROWTH SVSTEM STANVAqD CATALOG ROUTINES 

DEVCV -- READS TME NEXT WORD, 
RETURN IS •1 WlTM THE NAME l~ THE AC IF lT IS A PAPE~ TAPE CALL 

OTMERWISE IT ATTBMPTS TO CONVERT TME NAME To DEVICE ADDR&SS rQRMAT, 
If SUCCESSVU~, lT RETURNS •2 WITH TH~ MAND~ER NUMBER IN AC<0-2t AND 
TME DEVICE TYPE COISK (1, OR DECTAPE (0)) IN AC(3). REMAINING 8ITS 
ARIS %EROEO, 

EXIT lS TO TME FORMAT ERRO~ ME5SAGe If TME DEVICE IS NEITHER PAPER TAPE 
NO~ DISK NOR DECTAPE, 

)()( 

WORD 
JMS 
'DRMAT 
JMll 
JM' 
JMll 
ANI) 
SAO 
JM" 
UD 
JM" 
uo 
9Kll' 
'OAMAT 
JMP 
Cl..QICMQ 
SKP 
CL.Q 
WORD1 
L.AC 
L.L! 
AND uz 
JMJI 

TSSIXIN 

tORMAT 
PAPER 
DEVCV,>< 
<777700) 
< ITP' > 
DiVC1 
<SOT,) 
DiVC1 
<SOK,) 

FORMAT 

TSWOFtOB 
181•3 
<oVcMS~> 
DiYCV 
oevcv,x 

GET THE DEVICE NAM! 

CHECK 'OR PAPE~ TAllE 
YES -~-PAPER TAPE 
REMOVE DEVIC~ NUMBER 
CM,CK ~OR DECTAPE 
VES 
CH,CK FOR DECTAPE 

CHiCI< ~OR DUK 

NO OTHERS F'ORMA• iiRROR 

ro~ DIS~ PWT TME SIGN BIT ON IN THE MQ 

Cl.iAR Q POR TAF'E 
REl'f ORE NAME 

SMlFT TO POSITlON 
CONVERT TO HAND~ER DEVICE ADDRESS fOAMAT 
INCRE;MENT RETURN 
~ND NOW RE'URN 

PAPER CHECKS TME AC rOR A ,APER TAPE MNEM0•1c, IT AETuANI •1 IF IT 
'INOS ONE, E~SE RETURNS •2. TM5 AC IS UNCMlNGED. 

ENTER 
xx 
WO!t01 
I.AC 
UD 
JMP 
!AD 
JMI' 
SAD 
JMI' 
tsl 

UWORt1B 
($PPTJ 
PAPER,X 
<SPTR, 
PAPEA,X 
<SPTJPJ 
PAPER,X 
PAPER 

RECOVER THE WORD 

NO ?A~ER TAPE MNEMONIC 

PAGE 56 
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c 

01J554 633543 2930 

-

i:> DP - 9 M I N l T I 11 E - SH AR I NG SY 5 TE M I N 1' I A LI Z A T I 0 N PR 0 GRAM 

GHOWT~ SYSTEM STANDARD CATALOG RCUTJNES 

JMP PAPER X 

PAGE ~7 
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c 

2980 • 
2990 • 
3000 • 
30Hl •· 
3020 • 
3030 •· 
3040 •· 
3050 • 
3060 •· 

013555 740040 3070 SAVE 
013556 113440 3080 
01.S557 741000 3090 
013560 633555 3100 
013561 ~17002 3110 
013562 55404 3120 
Qi3563 b1357J 3130 
013564 ;,J54431 3140 
P13565 057002 3150 

013566 3160 
0135ti6 114?634 
013567 060011 :5170 
~135?0 •53305 3180 
~13571 f 53555 :5190 
P13572 633555 3200 

3210 
013573 3220 CfUl.."9 

U13573 700312 
013574 

0135'14 '177762 
013575 113156 
U136Q3 612000 3230 

3240 • 
3250 • 
3260 • 
3210 .. 
3280 • 
3290 • 
3300 • 
3310 • 
3320 • 

01.S604 740040 3330 •i.c 
013605 ~54441 3340 
013606 660510 3350 
u136o7 053302 3360 
0136!0 ,17000 3370 
01.S6U 65ZOOO 3380 
013612 353302 3390 
u1.S613 053302 3400 
013614 ~14417 3410 
013615 J51QOJ 3420 
0136!6 740100 3430 
01.S6!7 613624 3440 

POP-9 MINI TlME~SMARING SVST6M INITIALIZATION PROGRAM 

GHOWT~ SYSTEM STANDARD CATALOG ROUTINES 

SAVE CHECKS THE CATALOG ro~ TMti NAME FOUND IN THE AC 

~eTURN JS •1 lr THE FILE IS At,.REAOV SAVED 
A CATALOG ENTRV lS CREATED FOR THE NAME AND •ETURN IS +2 OTHERWISE 
EXITS TO AN ERROR MESSAGE tF TME CATALOG I! FULL. 

ON RETURN CATX POINTS TO TME FILE NAME IN •HE CATALOG 

xx 
JMS CATI,. LOCK uP NAME 
SKP 
JMI' SAVE• X DON1T ALL.OW DUPLICATES 
L.•O CATl..OG•2 LOAD TME FCB COUNT 
UD CCATMAX) CMiCK roR CATALOG ALREAOV rULL 
JMP Cf"Ut..L VEI -- EXIT TO AN ERIQR MESSAGE 
TAD ( .. 1, COUNT TME NEW r11..e 
DAC CATl..OG•2 UPDSQATE TME FCS C~UNT 
WOA01 RECOVER TME rll.E NAME 
I.AO T5WORDB 
DAC SCA U, X SA'IE IT 
IU CA UL. T f'LAG TME CAUL.CG HAS BEEN AL.'l'ElliD 
ISZ SAVE 
JMPI SAVE1X 

MESS <CATAL.OG FuLL.>,12. 
KRB 
MESSR <CATALOG F'LIL.L>,12. 
I.AW ·12,-2 
JMS USUOT 
JMll SNEXTL 

AL.C RECEIVES • wORD COuNT IN THE AC AND CA~Cut..ATES TME L.EAST INTEGER 
NUMSE~ or BLOCKS THAT CAN MOL.D TMA' 1..ENGTH. IT TMEN ALl..0CATES THE STORAGE 
IN TMb cORE CATALOG MEADER AND RETURNS WITH TME DEVIee ADDRESS or TME 
r1RST FREE BLOCK IN TMe AC~ 

EXIT JS TO AN ERROR MESSAGE rr THlS AL~OCATION WOULD RESULT IN 
OVIRF~OWING TME DEVICE, IN TMIS CASE THE CATALOG IS UNA~TERED, 

)()( 

TAD ( 377) 
~RSS 8, 
DAC CTEM1 
I.AC cATL.OG 
LMQ 
TAD CTEM1 
DAC CTEM1 
AND <1777> 
TAD CATLOG•3 
SM4 
JMP DrUL.l. 

ROWND UP TO A SL.OC~ 
AC = MINIMUM INTEG!R NUMBER OF BLOCKI RECWIRED 
SA\IE IN A GOOD RANDOM PLACE 
GET TMe ~OlNTER TO TME FIRST r~EE BLOcK 
SA \IE IT 
ADD TME REQUESTED NUMBER or BLOCKS TO FORM A NEW POINTER 
SA\IE THE NEW POlNT!R 
EXTRACT BLOC~ NUMB!R 
SEE 1r we OVERF~OW!O TME DEVICE 
NO IF' SKP 
rULL ·"' HEL.P•?I• 

PAGE 58 
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c GROWTl-i SYSTEM STANDARD CHALDG ROUTINES 

013620 213302 3450 LA~ CTEM1 
u1J621 057000 3460 DAC CATl,.OG se,- THE rREE FCB POINTER NOW WE KNOW IT W ll.L BE OK 
01J622 641002 3470 LAeQ RESTORE TME DEVICE ADDRESS 0' TME FIRST rREE BLOCK 
Pt.3623 633604 3480 JMP A~C,X 

3490 
013624 3500 D'u~L MESS <DEVICE ruu.>,11. 

01->624 100312 KRB 
0136~5 MES SR <DEVICE F'ULL>, 11. 

013625 177763 LA~ .. u , .. , 
hJ626 Uh56 JMS as IXC T 
V1.)634 61~000 3510 JMP SNEXTl 

0136;$5 3520 MON9 It I 

3530 ,MUD 
3550 ,ENO 



013634 
013635 422027 
013636 422030 
013637 000000 
01J61&0 422025 
013641 422026 
013642 000000 
013643 422022 
013644 422023 
0136•5 422024 
013646 •22122 
0136•7 000000 
013650 000000 
Ot3651 000000 
P13662 000000 
013653 000000 
013654 000000 
0136§5 000100 
013656 000000 
0136!57 000000 

1970 
1980 
7990 
8000 
8010 
8020 
8030 
8040 
8050 
8060 
8070 
8080 
8090 
8100 
8110 
8120 
8130 
8140 
8150 
8160 
8170 
8180 
8190 
8200 

8210 

OU04S04 

• 
• 
• 
• 
• 
Uf 11,.ES 

PF I i..ES 

on 1.es 

er u..es 
TliMP1 
TiMP2 
Ti MP3 
TiMPA 
Tlf ARAM 

svsovc 

P0~~9 MINl TIMEwSHARING SYSTEM INITIA~lZATION PROGRAM 

CO~STANTSr TEMPORARY STOR•GE, ETC 

,MEAD RESTORE THE MEAD S~MBOL AFTER TME INSERTS 

~IST or SWAPPAB~E SYSTEM FILES <•lNTt ANC •RES• ARE NOT SWAPPABLE 
AND SO LIVE ONLY ON 'HE LIBRARY DECTAPE) 

I EQU • •1 STA~T or USER-TYPE SYSTEM Fl~ENAMES 
IDDT 
SBU 
0 
$MTR 
SI.DR 
0 AUTO~INDEX POINTER TO TME LIST OF OVEALAV FILENAMES 

PAGE 60 

SSWP SWP MUST BE FIRST OVERLAV FILE• SINCE IT JS THE ONLY ONE ENTERED IN SWPCAT 
IMJll1 
IM1'2 
UPIL. 
D END or THE f ILtS LISf 
,OU 
,DU 
,DU 
,OU 
,DATA o,eur,o 

,DU 



05/311'12 

0016'17 
640000 

01J660 

640000 
656000 

013660 
013661 
013662 
013663 

000076 
656000 
00i7'7 
764000 

8230 
8240 
8250 
8260 
8270 
8280 
8290 
8300 
8310 
8320 
6330 
8340 
8350 
8360 
8370 
8380 
8390 
8400 
8410 
8420 
8430 
8440 
8450 
8460 
8470 
8480 
8490 
8!)00 
8510 
8520 
8530 
8540 
8550 
8560 
8570 
8580 
8590 
8600 
8610 
8620 
8630 
8640 
8650 
8669 

* .. 
• 
• 
UiTRT 
SPTR .. 
• 
• 
INT US 

UC#l 

SPTR 

.. 
• 
• 
• 
lNTCAT 
• • 

VOKO 
SPTR 

UCO 

PDP-9 MINI TIMc-SiAHING SYSTEM INITIALIZATION PROGRAM 

CONSYA~TS TEMPORARY STORAGE, ETC 

PAGE 61. 

CoNSTANTS To SET Jp THE INITIA~IZATioN CATALOG 

.~QU 8oUNOARY•'ABLEN-1 USEH coRE ADDRESS -1 
,EQU $SCRSTR POINTER TO SCRATCH STORAGE 

MAC~O TO SET UP A USER•S SCRATCH rl~ES IN INTCAT 

, DH l~ 
,?MG SAVE.ON 

,EOU SPTR 
,EQU SPTR•iDK~:N 

SUS#1 
!P?R 
BOUNDARY .. 1 
•ilJSL.cN 
,EQU SPT~•SUS~:N 

SPl-!#1 
Sp TR 
80UNDARy ... 1 
·51'i-1l..E~ 
.~Qy SPT~~SPH~EN 

SUTU 
sPTR 
US'f~T 
.. ~UBL.EN 
,F.QV SPTA•STA9~EN 

• t'i-iC 
, :::NOM 

INlTIA~IZATioN CATALOG 

•• t 

MACRO TO SET UP A !ET OF SCRATCH FILE DATA roR EACH USER 
PRINT AT ~EAST TMIS MACRO! 

USliiR NAME 
PMYSlCAL DISK ~OCATION ABOVE TME BASE OF THE SCRATCH AREA 
CORE ADDRESS -1 
TWO•S COMP~EMENT LENGTM 

!ET Up TME CAT~LOG ENTRIES FOR EACH US6R 
!NfUS O SET UP USER #0 

,EOU 
, :::~u 
suso 

S~TR 
Sf.1TR<-SDKL.EN 

!SPTR 
901,!NOARY ... 1 
·iUSl,.EN 

us•R NAME 
PMVSlCAL DISK ~OOATION ABOVE TME BASE OF TMi SCRATCH A•EA 
CORE ADDRESS -1 
fWD•S COM,LEMENT LENGTM 

-
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672000 SPTR 

01J664 000077 
013665 t>72000 UPO 
013666 001777 
Ot.S667 776100 

673700 SPTR 

0136'10 000015 TABO 
01.S6'1 (>73700 
013672 OOl.677 
01.S673 177700 

674000 SPTR 

013674 8670 

674000 UOK1 
712000 Sl'TR 

01J6H 000125 uc1 
Ut.3615 '112000 
013616 001777 
P1.S6?7 764000 

726000 SPTR 

013700 000126 
01.S701 '126000 UP1 
013702 001777 
013703 776100 

'21700 $P Tli~ 

013704 000124 UB1 
013705 727700 
0137Q6 0016'7 
~13707 771700 

730000 SPTR 

013710 8680 

730000 UDl<2 
'746000 5li' TR 

Ot371.0 000154 UC2 
0137U 746000 
Ot3H.2 001777 
013713 '164000 

76aooo SPTR 

013714 000155 
Ot37t5 '162000 UP2 
P13716 0017'17 
h3717 776100 

~OP-9 MINI TIME·S~ARlNG SYSTEM INITIA~IZATION PROGRAM PAGE 62 

CONSTANTS, TEMPORA•Y STORAGE, ETC 

,EQU SPTR•SUSLEN 

IPMO 
SPTR 
BOUNDARY .. 1 
•Sf'ML(:N 
,EQU SPTR•SP~~EN 

SUTO 
!PTR 
USUT 
•STABl,.EN 
,EQU SPTR•S~AiLEN 

tNTUs 1 

,EQIJ SPTR 
,EQU SPTR•SDK~iN 

suu 
SPTR 
BOUNDARY .. 1 
.. sUSLEN 
,eQu SPTR•SUS~EN 

OM1 
SftTR 
IOUNDARY ... 1 
•SPML.EN 
,EQU SPTR•SPMLEN 

IUT1 
SPTR 
USUT 
.. sua~EN 
,EQU SPTR•STAB~EN 

!NTUS 2 

,EQU SpTR 
,EQU SPTR•SDKLEN 

SUS2 
SPTR 
BOUNDARY•1 
•iUSL.EN 
,EQU SPTR•SUS~iN 

IPl-42 
SPTR 
80UNDARY .. 1 
.. $191-41..EN 

SET UP USER #1 

us'R NAME 
PM¥SICAL DISK LOCATION ABOVE TME BASE or TME SCRATCH AAEA 
C:OltE ADDRESS .. 1 
TWD•S COMPhEMENT LENGTM 

SET UP USER #2 

USiR NAME 
PHYSICAL OlSK LOCATION ABOVE TME BASE or TME SCRATCH AREA 
CORE ADDRiSS .. 1 
TWO•S COMP~EHENT ~ENGTM 
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763700 

01..sno 000153 
01J121 76HOO 
01.5722 001.6 77 
01.S723 777700 

764000 

8690 
8700 
8710 
8720 

013723 8730 
0137~4 8740 
0137;)3 8750 
0137a4 8760 
000100 8770 
0137f>3 8780 
0137~4 8790 

8800 
013774 8810 

014314 ooiooo 8820 
014375 •4'320 
h4376 000001 
h4377 000004 
h4400 •22022 
014401 •22021 
014402 422023 
014403 •22024 
014404 •22122 
014405 S.40000 
014406 640000 
014407 ,,HODO 
0144!.0 000125 
0144i1 130000 
01445.2 000154 
0144~3 000076 
0144~4 '70000 
h44t5 010000 
0144i6 000020 
Ot44i7 0 02. 7'17 
014420 002.300 
014421 oonn 
P14422 •00000 
014423 000510 
Pt 4424 00000~ 
014425 01263, 
f>14426 000337 
P14427 000230 
h44SO 00021' 
P1401 '171717 
iJ1402 000017 

01f04S04 

SPT~ 

UB2 

5iPTR 

• • 
• 
UCAT 

PCAT 

C~E~ 
QCAT 

I.CAT 

~OP-9 MtNl TIM~·SHARING SYSTEM INJfIALIZATfON PROGRAM 

CQNSTA~TS, TEMPORARY SToRAGE, ETC 

,EOU SPTR•i~HLEN 

SUT2 
SPTR 
USTRT 
"iUBL.EN 
,EQU SPTR•SfAB~EN 

,EQU 
,BL.OCK 
,EQU 
,BL.OCK 
,EQU 
,iQU 
,iL.OCK 

.•1 START OF THE CATAL8G or USER~TYpE SYSTEM FILES 
PJILES·UFILES~1•4 
... 1 
OrILES·PrlLES-1•4•2 THO f l~E ENTRtES 'E~ PHANTOM: <NAM> & (PNAM> 
,•INTCAT•4 LENGTM OP lNTCAT 
•• 1 START OF THE CATA~OG OF OVERLAY PILES 
Ef ILES•OrlLES~1•4 

,BL.OCK CATL.EN LIBRARY DEVICE CATALOG ROOM 
,END STAr~T 

PAGE 63 
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!J14433 
1>14434 
~14435 
014436 
014437 
014440 
01401 
P14442 
Pt4443 
014444 
014445 
01406 
0144it7 
014450 
014451 
014452 
014453 
014454 
014455 
Ot 4466 
014457 
014460 
014461 
014462 
014463 
014464 
014465 

05131/'2 

000256 
000260 
'177540 
000240 
000333 
000335 
0003'7 
777520 
177710 
171716 
'177712 
'177737 
777745 
140000 
000005 
h3J'13 
0002'12 
000257 
771700 
646000 
•46400 
445300 
606064 
60646~ 
606460 
777716 
000000 

01~04~04 

lRANSrER ADDRESS 612000 

~DP•9 MINI TIME-SHARING SYSTEM INJTIA~IZATION PROGRAM PAGE 64 
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GROSS ~EFERENCE TABLE 

1713 • 0 4510 4520 ,6 ,310 3400 
27 ,311 3410 

4453 ,DK 770 
4464 .OT 750 
6460 • TP 760 
2nC:J lOSAVf; 1870 1880 
20~4 U.SAVE 1880 1920 

5 3AC 3370 
~05 3REST 3870 3860 

51 JTEMO 3530 3540 
~2 3TEM1 3540 3550 
53 3TEM2 3550 3560 
54 3TEM3 3560 3570 
?5 3TEM4 3570 3580 
?6 3TEM5 3580 J590 
57 3TEM6 3590 3600 
~o JTM~O 3520 3530 

2 3TMi1 335C 
3 3TM~2 3360 

14noo 7K 1030 
16000 8K 1020 910 S.Oto 2UO 2650 

414263 ABS 850 
11p :8s 4520 4530 
17 6 4550 060 
2n15 ACSAV& 1810 1920 
2022 ACSW 1860 U70 

17717 APR$S 430 4110 
2~6 AMPRSN 290 
300 AT 2950 
.~oo ATSGN 2900 

422030 BAS 420 8060 
2151 BC:NTRL. 2330 2340 

425156 BIN 860 
634 BITO 3970 3980 
641 81TS.7 4020 4030 
635 BIU6 3980 J990 
636 BIT' 3990 000 
637 BIU 4000 4010 
640 BlT7 4010 4020 
H7 BK ARR 240 800 
642 BL.7 4030 •040 
6'43 BL.8 4040 4050 
400 BL.KL.EN 630 U60 63'0 

1717 BL.KM SK 610 6660 1000 7880 1090 1200 
17740 BOOT 520 530 

2000 BOUND A 440 960 no 990 1000 1630 ,040 !5080 2260 '4470 8280 8410 8470 
8660 8660 8670 8670 8610 8680 

-~77 BRK 5550 
334 BSL•SH 390 

2170 BUF'FER 2490 2550 
1000 BUF'LEN 2500 2,50 
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CROSS REFERENCE TA8L.E 

13604 c ALC 3330 3080 5640 3480 
j 3437 c CON 1740 t650 
1..S4J6 c IGN 1730 1630 
13440 c en~ 1871) 5180 5320 6610 1470 75to 7850 1150 1220 1310 2010 2020 2030 

3080 
~- 3635 c MON9 ~520 
'1 . .5~06 c RCAT 850 2550 900 1260 2310 
13'555 C SAVE 3070 3000 5540 3100 3190 3210 
13316 c,001, 1560 
134lO c,002, 1590 
13516 C1003, 3220 
1J6c1 C1004~ 3500 
13305 CAUL 610 2650 2880 1380 1440 10•0 3UO 

1 CATBL.K 550 960 
400 CATL.EN 560 2390 600 8810 

17000 CATL.OG 540 ,90 23'0 2740 2810 2820 2830 2870 590 870 1080 1110 1130 
1160 1890 1910 3110 31i0 3370 3420 3460 

777 ll6 CATMAX 620 3120 
l1 CATX 500 2850 :5090 3120 3140 3160 3720 :s74o 5200 5340 500 5560 5580 

5600 ,620 5680 6650 6710 6740 6930 6940 6990 7060 7090 7490 
7'10 7610 7630 7870 1900 1940 1960 1980 3170 

6~4 cao 4'050 4060 
6~5 CB1 4060 4070 
646 CB5 07U 4080 
61'7 CB7 4080 4090 
6~0 CBL.8 4090 4100 

13457 CCATL.9 2020 1950 
13446 CCATLI. 1930 5220 2000 
l3573 CCF'ULI. ~220 3130 
13302 CCHM1 580 860 Uo 970 990 10•0 1060 UIO 1210 1920 1990 3360 3390 

HOO 3450 
13535 CPEVC1 2740 2660 uao 
13523 CDEVC3 2640 2520 2290 
13516 CDEVCV 2;90 2490 227D 2630 2780 27to 
1.3624 CDF'ULI. 3500 U40 
13435 CiRCNT 1720 1'10 1570 
t3354 Cf'ORCij 1370 2660 3260 3320 910 11•0 11 •o 1210 1300 1•00 1450 
13472 CGNAMf? 2260 2220 
t34i6 CGN~M3 2300 2260 
13502 CGNAM' 2340 2250 
1351,4 CGNAM8 2440 2400 
13461 CGNAMEi 2170 2240 2300 2440 2450 

6 CMRf"IA>C 3180 3200 
2 CMRPAK 3130 ~200 

~o CL.KM AX 2840 31,80 4920 
60 Cl.KSPD 3160 J170 

1757 Cl.OCK 4560 45?0 
12 CMOX 510 2840 2970 3020 3040 

5670 
3060 J15o 3200 3210 5500 5110 5590 5610 

45 CMP1 3490 3500 44,0 
~6 CMP~ 3500 3510 

6 CNTRL 3380 3390 
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c~oss Rff ERENCE T ABL.E 

?72 COLPN 370 2210 
2053 C0Mf LG 2200 2210 
~~4 COMMA 320 

21~0 COMSTO 2270 2280 
?Jo CONTX 230 820 

4~5162 COR 880 
12464 CORCPY 6500 3430 6530 7260 
16000 CORM AX 910 960 
13543 CPAPER 26'40 2230 2620 2870 2890 2910 2920 2930 
17005 CPARAM 590 2790 100 

~15 CR 220 910 2420 
13 ~l.5 CRCA T1 930 
13Ho CRCAT• 1190 1320 
13365 CRCOVR 1490 3730 6260 6370 7500 7620 980 1170 1240 1410 1540 1580 1660 
t317J CRCVR4 1560 1520 
13405 CRCVR' 1590 1620 1610 
t3433 CRCVR6 1690 U40 

~7 CSP~ 3510 3520 
44 cswP 3480 3490 3760 
60 CTBF'R 3600 3630 36'40 

tOO CTBIN 36'40 3650 3610 4250 4980 4990 
2000 CTEMPO 1630 
2001 CTEMPi 1,640 
2002 CTEMP~ 1650 
2003 CTEMP3 1660 
2op4 CTEMP• 1670 
2005 CTEMP5 1680 
2006 CTEMP6 1690 
2007 CTEMP? S.700 
20).0 CTEMP8 1710 
2nh CTEMP9 1720 

102 cTn.G 3650 3660 
436454 CTL 810 

104 CT NAM 3660 
2043 D PC 2120 2130 
2154 D ac• 2~'10 USO 
2153 D iDA 2360 2~70 
2163 0 roA 2-HO a•5o 
2042 0 '9.0C 2110 2120 
21)22 D ACSW 1860 
21. !?6 0 BALT 2390 2400 
2155 D B~EN 2380 U90 
2161 0 BMAX 2420 :!430 
2157 D BMIN 2400 U1D 
2162 D BPTR 2430 ~440 
2t67 0 F'MAX 2480 U90 
2165 D F'fl4 IN 2460 2•70 
~046 0 MASK 2150 U60 
2164 0 M,DA 2450 ~460 
2n36 OADRSW 2070 2080 
1162 DAPO 4590 000 
1763 DA Pi 4600 010 
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CROSS REFERENCE fABL.E 

f>~3 OSK 4120 4130 
44 OBKNUM 2220 2270 

2054 DBKTAB 2210 2270 
2035 OBST OR 2050 2060 

4?2027 DDT •io 8050 
12000 DDT ST 5000 

2037 DDUMSW 2080 ~090 
1 Df:BYG 2020 too 120 100 120 180 120 uo 120 
1 OEF'INS 2010 100 100 120 120 510 580 2680 2680 3210 3UO 5330 5330 

1161 Df'L.AG .,ao 090 
1?64 OF'N 4610 020 
2151 OF' TV Pi 2340 2350 
2045 DHICOR 2140 2150 
20~0 DINOIR 2170 2180 

445JOO OK. 740 2'90 
44!:""32o OKO 780 2130 

127 DKl 4310 
156 DK2 4350 

37 DKC• 2750 070 
675 OK DON 4170 4180 

16000 OKLiN 2650 2660 euo 8670 8680 
34 DKLiN8 2660 

266 OK LOK H30 3840 .-1•0 
7J7f>01 OKMU 650 

b72 OKOVR U60 4170 H10 
2 DKR(J 2760 

36 OKWC 2740 4~50 
4 DKWRT 2770 uoo 9830 

21141 OL. IM IT 2100 2110 
2044 OL.OCOR 2130 U•o 
2160 OMBMIN 2410 2420 
2t66 OMF"MIN 200 2480 

()54 oo 4130 4140 4390 5860 
062 002 4140 4150 
663 003 4150 •uo 

2152 OOFTVP 2350 2360 
?.114 DOLL.AR 280 

2032 OPACSW 1980 
2040 OPATSM 2090 2100 
2n~1 oPcMSK 2180 n.9o 
L'.1)52 OREGBR 2190 2200 
21135 OREGSM 2060 2070 
20#'7 OREL.DC 2160 a170 
1 ·165 OSHT 4'620 030 

446400 or. 720 2670 
2000 OTEMf>O 1630 
20P1 DTEMP1 1640 
21102 OTEMP2 1650 
21103 OTEMPJ 1,660 
2 !)~4 OTEMf>4 1670 
21105 OTEMP5 1680 
2006 oTEMP6 1690 
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CROSS REFERENCE TA8L.E 

2up1 OTEMp7 1700 
~Ola OTEMP8 1710 
21Jl1 OTEMP9 1720 

776101 OTMAX 640 
740000 OVCMSK bOO 880 950 1050 2770 

13047 er ILES 8150 7280 e790 
?75 EQUAL. 2910 
;41 EX Cl.. AM 260 

5 F'CBLEN 570 3190 1290 1970 
602 F'GET 3950 3960 

1201>0 F'ORMAT 2040 2J90 2420 2610 2710 
1701 F"RCA 4410 4420 
1700 F'ROA 4400 4410 
1702 F'RL.~N 4420 4430 
1703 F'RSTA 4430 4440 

2 F'UOGE :n, 90 3200 
135h GNAME6 2410 2360 

276 GREAT 2930 
476?.57 GRO 870 

4 HDRLEN 580 
100 I BUF 6020 uoo 

12423 I L.EN 6070 3070 3130 5630 6100 61'0 u•o 6200 
125)7 I 0\11 1300 7410 
13660 1 UCO 8660 4710 
13614 I UC1 8670 090 
1J1io I UC2 8680 4'7 30 
l.31>65 1 UPO 8660 
13 701 I UP1 8670 
131i,5 1 UPrl 8680 
10000 J BMAX 6030 4040 6130 6170 61l60 6350 

1\JO I Cl.EN 8770 U50 
12425 I COPL 6100 UDO 
12424 l COPY 6090 ;)170 5690 6120 6250 6310 
12465 I COR2 6510 050 
12472 1 CRCP 6600 6'40 6770 6880 
12623 I F'IL.I. 1840 U10 JUO 3850 3870 ?920 
12421 I INOA 6050 2720 1030 5520 6220 6270 
1304 I LCAT 8810 2150 23'10 5190 5210 
13753 I OCAT 8780 
13733 l PC:AT 8750 
12060 1 PURI.. 2940 JJ.80 :5220 
121u 1 PURZ 3190 ~990 
12573 I RUD 1460 J,00 1530 
12351 I SAV1 5440 ~J700 

123,0 I SAVE 5430 3290 3300 3310 5460 
764000 I S'TR 8680 B•oo 9460 8520 8660 8660 8660 8660 8660 8660 8660 8660 8670 

8670 96'10 8670 8670 8670 8670 8670 8680 8680 8680 8680 8680 
8680 8680 8680 

13670 UBO 8660 H70 
13704 UB1 8670 '690 
137~0 UB~ 8680 4730 
13723 UCAT 8'130 H10 



INT~-rtq 05/31112 01;04;04 POP·9 MINl TIME-SHARING SYSTEM INITlALIZATlON PROGRAM PAGE 70 

CHOSS REFERENCE TOLE 

640000 UDKO 8660 4770 
674'100 UPK1 8670 469U 
7JOilOO Ul)K2 8680 4730 
12~37 J UNS~ 5290 5330 5370 
12214 110001 4840 
1.2 436 JCOPL2 6190 6150 
12440 ICOPL4 621U 6180 
12016 II NT o 0 2410 2440 
12027 IINTol 253(J 2480 
121 J,5 JINT03 3260 2960 
12143 IINTo5 3570 3600 
12124 t1 NT10 3390 
12151 IINT50 3680 
12172 IIN,.55 4030 4230 4340 
12174 JlNT56 4060 4360 
12176 IlNT60 4080 4100 
12?05 II NT 7 0 H9D 4380 
12220 II NT72 4320 4250 
12222 IIN'f74 4350 4300 
12231 I INTBO 4'450 4220 
1~.526 n.c•TI. 5150 noo 5170 5470 

1700 IMPl.EN 990 
31.70 I1'1PSTR 2550 7030 1110 

lo INDf;X 490 
4?2020 INT 320 
136~0 I NT CAT 8630 3530 8710 

5~3 I 0. IN 3910 3920 
525 IO.OT 3920 3930 

300000 IDBl.K 2830 
1760 10R5 4570 4580 
10~2 IOTC 4900 4910 

t2422 I OUT DA 6060 2730 !100 5660 6240 6310 6360 
126).3 I SETUP ?710 7780 
1.2000 JS TART 2220 2030 2040 88~0 
136~0 tTEMPJ, 8160 2750 21Ho 3560 3590 4oSo 4o 9o '35o 5360 5780 58no 5820 5840 

5850 
t3fi51 Il'EMP2 8170 2400 2430 3050 3110 4160 4200 4270 4280 4330 
1;sn52 I TEMP~ 8180 
1.S653 ITEMP4 8190 
1.2404 IUINlT 5750 4690 4730 4770 5870 

1677 I UST RT 8280 8530 8660 8670 8680 
126~3 I WRITE 7580 3620 1650 

652 JMP 4110 4120 
100 JTLEN 960 4040 

1700 JTS'rRT 950 940 960 1000 HOO 4060 
~6 KBL~N 3610 3630 3640 3680 3690 37!0 3740 

"o l(BNIJM 3620 3670 3720 
76 LOLOK 3630 

107 LlBrR 3670 3680 3690 
127 L.1BIN 3690 3700 3720 4290 5000 5010 
t .S 1 LtF"l,G 3700 3710 
125 Ll.LOK 3680 



Ir~ l - - l , ... T 05/31/72 OU04:04 POP-9 MINI TI~E-SHARING SYSTEM INITIALIZATION PROGRAM PAGE 71 

CROSS REVERENCE TABLE 

1 33 LlNAM 3710 
136 L28f"R 3720 37 30 ~740 
1 !;)6 L2BIN 3740 .5750 4330 5020 5030 
1 60 L2F"l.G 3150 3760 
1 !?4 L2LOK 3730 
t62 L2NAM 3760 3770 

4?.2026 LOR 390 8090 
~uoo LORST 5040 

?74 LESS 2920 
n2 u· 210 2440 

13 714 LlBPEV 2150 
~022 M ACSW 1860 

~o MlNBUF 3200 3610 
255 MINUS 331J 

422fl23 MPl 350 3820 8120 
4~~024 MP2 360 3840 8130 

20.32 MPACSW 198U 
1004 MPOPR 4920 
11100 MPST 4880 4890 
1754 MQ 4530 4540 
20l.6 MQSAVc 1820 1130 
2000 MTEMPO 1630 
2001 MT EM Pl 1640 
2no2 MTEMP~ 1650 
20~3 MTEMPJ 1660 
2004 MTEMP4 1670 
~005 MTEMP5 1680 
2006 MTEMP6 1690 
2nU7 MTEMP7 1100 
20).0 MTEMP8 1710 
2rJU MTEMP9 1720 

4?2025 MTR 370 1080 
2nQo MTR$T 5080 
1112 NA Mi 4670 4()80 4690 4730 4770 

51'0 NEWjR 3930 3940 
12000 NE><Tl. 2030 1700 5230 3510 

1771 NUMBR 4660 4670 4690 4730 4770 
?~J NUM5GN 270 
623 NXPTR 3960 3970 
702 oco 4180 4190 
7tl3 OC1 4190 4200 
IP4 OC2 4200 4210 
1p5 QC3 4210 

57461'6 on· 2730 
t3642 0,.11.es e100 12eo 8760 8790 

5l5600 ON 2720 
1.2';~7 OVCRCP 1210 3450 1340 
1713 OVER 4680 4690 4460 

100 OVL~N 940 
lOPO OVSTRT 930 920 940 4750 4880 4960 
2nJ3 PlOSAV 1990 2000 
~rJJ4 F'USAV 2000 2050 



INT--It'liT 05/H/12 OU04104 fJOP-9 MINI TIMt ... SMARINO SYSTEM INITIALIZATION PROGRAM PAGE 12 

CHOSS REF"ERENCE TABLE 

2o25 PACSAV 1930 1940 
2n.32 PACSW 1980 1990 

:.>41 P8Fl.AG 3810 3820 
2u17 PCSAVE 1830 1840 
~56 PERIOD 340 350 

t36.S7 Pf IL.ES 8070 6740 8760 
'?n PF"LAG 3770 3780 

17 PHO 4260 4270 'l660 
1_26 Pi11 4300 4310 e670 
1 55 PH2 4340 4350 e6eo 

1 f>iojANTO 2760 
12515 PHCRCl. 6850 71,30 
125~4 PHCRCP 6840 3440 68?0 

21?0 PHFl,.AG 2260 ~330 
1700 ?HL~N 2640 B•BO 8660 8660 8670 8b?Q 8680 8680 
2n25 PHSTOR 1920 1930 

?14 PlDN2 3850 3860 
2/0 PIDON 3840 3850 

1001 PINT 4890 4900 
.503 PI O"JT 3860 3870 

602026 P~OR 400 
253 Pl.US 310 

2026 PMQ$AV 1940 1950 
602025 PMTR 380 

2?6 ?OINT 350 1460 
2027 PPCSAV 1950 1960 

606064 PPT 690 2860 
2031 PSC$AV 1970 1980 
2030 pST$AV 1960 1970 

606460 r'TP 710 2900 
606462 PTR 700 2880 

12100 PIJRL.EN 1010 
1775 PURNM 4700 4710 
.s 700 PURSTR 2,60 990 10U 2560 7030 7Q§O 7110 
5~6 PUTIN 3940 3950 

34 RACS 3440 
6 RCNT 3390 

35 RCORE 3450 
11103 RDBl.K 4910 020 

32 ROTO 3'420 
33 ROT1 3430 

J7505 Rf;COV 470 1530 
422n21 RiiS 330 3690 ~950 2950 

4o R~SCAT ~H70 3480 
1000 Rf:S~EN 920 

;.>34 RfL•G 3790 3800 
?30 RPTP 3780 3790 
?.35 RPTR 3800 3810 
2•2 RSCO 3820 3830 

1776 RSTRT 4710 HBO 
17~5 SC 4540 4550 

;.13 SCOL.ON 380 
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CHDSS REF'ERENCE TAQL,E 

6401100 SC RS TH 267U 4150 4170 ti290 
~1)21 5C5AVE 1850 1860 
1'~3 SHARP 2890 
;57 S~ASH 360 2350 
;;4o SPACE 250 2690 
'~ 17 SP COD 5410 

4221.22 SPL 430 3860 6140 
1000 SPLST 4960 

777'100 SPMSK 5390 
252 STAR 300 

2020 STSAVE 1840 1850 
335 SWAP 3880 3890 
-~36 SWAP1 369Q 3900 
-S~O SWAPJ 3900 3910 

11100 swcn 4750 H60 3510 
1op3 SWCl.K 4780 4790 
11J04 SWERR 4790 4800 
1007 SWMP1 4820 4830 
1010 SWMP2 4830 4840 
11102 SWMTR 4770 4780 5070 
1011 SWOPR 4840 

422022 SWP 340 3490 3610 3600 8110 
1001 $1-lPPR 4760 4770 

40 SWP$ 3460 3470 
1og5 S\llSPL 4800 4810 
10~6 SXSPL. 4810 4820 
1300 SYS£hS 2800 2810 6670 7010 78.90 

413PO S'f SDA 2810 
17735 SYSPEV 530 

445,320 SYSJ;)SI< 2130 2500 
13657 SYSDVC 8210 2540 2710 

1717 SVSMAX 2820 
1~l6Q T Tl 560 1280 1400 1710 1810 19•0 2050 2060 2090 2110 2120 2130 2290 

a460 
12761 T T2 570 11!0 1260 1'480 
12773 T lN1 780 930 1020 1050 
1.3001 T IN4 840 
12767 T IN~ 740 990 1010 

1co T STD 480 490 
12756 T Bf NO 540 860 
12757 T BPTR 550 750 850 880 900 910 1000 1040 2590 2600 2760 2770 
1~162 T CMAR 580 2610 
13:.!70 T CRLF' 3320 980 3410 
1_3253 T D'9MR 3130 2980 3070 
1;s~o4 T F"(IET 2580 \210 t5JO 2200 2620 2680 
1313! T SIX~ 2030 ~140 
1J147 T SIX5 2190 2030 2060 2100 2250 
13145 T SIX9 2160 2220 
13020 T1CMAR 1000 810 
130~6 ULINE 980 830 

100 rABL,EN 2630 2640 e2BO 8540 8660 8660 8670 e670 8680 8680 
17500 TAPP~ 450 3750 6300 7520 1000 
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CROSS REF'ERENCE TABLE 

1 7">02 TAP OT 460 6390 7640 H30 
12636 TBUf FR 490 740 940 
1 .3:>3o TCHRID 2930 1220 1540 2210 2710 3110 3170 3180 3200 
12 1 64 TCOUNT 600 760 2650 
1 .s2:>6 TDIG!T 3170 3010 3040 
12163 TDLMTR 590 770 3140 2200 2340 
20~0 TEMPO 1630 1640 
2nD1 TEMPl 1640 1650 
~r1l2 TEMP10 1730 1740 
2·113 TEMP11 1740 1750 
2tJl4 TEMP12 1750 1800 
2oe2 TEMP2 1650 1660 
C::fll.i.3 TEMP3 1660 l.670 
2 '104 TEMP4 1670 1680 
21i P5 TEMP5 1680 \690 
~ 1J06 TEMP6 1690 1700 
~007 TEMP7 1700 1710 
20~0 TEMPS 1710 1720 
21111 reMP9 1720 1730 

1.3?l0 TF°GE:f 9 2620 
12165 TlNl..JN 720 960 1600 
iJ?h TlNT1N 2640 1190 2000 2720 2740 2710 
13257 Tl.ETTR 3180 3110 
131132 TNuM20 1210 1430 
13n56 TNUM2~ H60 1230 
131165 TNUM27 1530 1470 
1.31173 TNUM28 1590 1550 
131114 TNUM29 1600 U20 
J 311i6 TNUMIN 1170 1200 1240 1500 1560 1580 1610 1620 2410 
13t00 T0CT42 1670 
ihlo T0CT44 1750 U20 
1307,7 TOCTOT 1660 1850 

646000 TP, 730 2650 
13654 TPARAM 8200 6210 6230 6290 6340 6310 

'~ 16 TRCOFF" 5540 
315 TR CON 5530 

13160 TS IX24 2300 2360 
13167 TSIX26 2380 2330 23'40 2350 2470 
13t~3 TS Il'I N 1970 2010 2020 2170 1610 2110 23~0 2600 
13156 TSIXOT 2280 4840 2300 2320 2500 1560 1590 3220 3500 

2000 TTEMPO 1630 
2001 TTEMPl. 1640 
2002 TTEMP2 1650 
2003 TTEMPJ 1660 
2004 TTEMP4 1670 
211§15 TTEMP5 1680 
2006 TTEMP6 1690 
2007 TTEMP7 1700 
20~0 TTEMP8 1710 
20h TTEMP9 1720 

1J262 TTTYOT 3240 uoo Z450 2950 3130 31to 32~0 3340 3360 3380 
6 TTvCLK 3170 .l1BO 



lNT--JNT 05/31/72 01~04:04 PDP-9 MINl TlME~S~ARING SYSTEM lNITIA~lZATION PROGRAM PAGE 75 

CROSS REFERENCE TABL.E 

3 TTYNUM 3140 
lo TTVSPl) 3150 3170 

~ 2r,.S4 TWOROB 470 2~>10 5160 5530 6630 6950 1310 1330 1350 1410 1510 1590 1600 
1960 2160 2660 2670 1880 1930 2280 2370 2430 2750 2850 3160 

1114 rYPE: 4690 4 700 
1lb6 UC ORE 4630 4640 4690 4730 4770 
1767 UDISI< 4640 4650 4690 4730 4770 

1J6.S4 UF'Il.ES 8040 2600 3270 3390 8740 
1 l .~36 UNSAVE 5280 2620 2630 2640 5310 

.~36 UP ARR 2940 
16 uso 4250 4260 4280 4 770 8660 

1.25 us1 4290 4300 4320 4690 8670 
154 us2 4330 4340 4360 4730 8680 

0 USER 2790 
3 USERS 2850 3200 

14000 USL.i;N 980 2640 8420 8660 8660 8670 8670 8680 8680 
20~5 US TORE 1800 1810 

l5 uro 4280 8660 
124 Uh 4320 8670 
153 UT2 4360 8680 

1704 UT EMO 4440 4450 
1705 U1'EM1 4450 4460 
1706 UTEM2 4460 4470 
1707 UTEM3 4470 4480 
1ll0 UTEM4 4480 4490 
1711 UTEM5 4490 4500 
17~2 UTEM6 4500 4510 
1710 VALID 4650 4660 

17177 VrLAG 480 
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UNDEFINED SYM~OLS 

#l 5630 
#2 5640 
#J 5650 
#4 5660 
#5 5680 
LIN~ 1210 
"1ESS 1190 1200 
OCTZ 1790 
P~#1 8450 
PURCOD 5140 5,270 430 610 
US#1 8390 
UT#1 8510 



lNT---ytq 05/31/72 OU04•04 P[)P-9 Ml~l TIME-SHARING SYSTEM lNlTIALIZATJQN PROGRAM PAGE 77 

MACRO ~ROSS REFERENCE TAB~E 

CHAR 1380 
CHROT 1.540 
COUNT 1460 
CRLf 1300 
QELIM 1420 2200 2340 
EMESS 1750 
ENTER 920 5150 5280 ';)430 5750 6500 6600 6840 7210 74t-O 7580 7710 7840 

120 1170 1660 1970 21•0 2280 2390 2580 2640 2930 3240 3320 
2840 

FORMAT 1060 2390 2420 2610 2710 
I NTT 4530 4690 -4730 4770 
INT US 8.530 8660 e670 8680 
LlNE 1100 1600 
L.OOP 960 
MESS 1620 4840 1560 1590 3220 3500 
MESSR 1520 4840 1560 1590 3220 3500 
MPOf F 5430 
NEG 1010 
NMESS 1670 
NUM 1260 2410 
OCT 1890 
OCTZ 1840 
START 1100 
SWAP 5610 
WORD 1140 1610 2180 2J20 2600 
WORP1 1180 5530 6630 6950 1930 22•0 2370 2750 2850 3160 
WORD2 1220 
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05131/72 

100 
110 
120 
130 
14'0 
100 

PpP-9 ~IN! Tt~E~S~ARING Sy5TEM RESIDENT EXECUTIVE PROG~AM 

'Tl Tl. t: 
.NAME 
,ABS 
, PMC 
I INSRT 
,lF'UNO 

POP-9 MlNl TIME·SHARING SYSTEM R~SIOENl EXECUTIVE PROGRAM 
Rt::S-·801 

ON 
Ot:FINS 
Dl:FINS 

PAGE 1 
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5720 
5730 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 
420 
430 
440 

01~04108 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
* • • 
• 
• • • 
• 
• 

.~lST ON 
,E~D 

TME POP-9 MINI TfME~SMAR!NG SYSTEM RESIDENT PRoGRAM eoNTAtNS • NUMBER or 
SOMEWMAT DISJOINT ITiM8, MAlN~Y IT CQNTA!Nla 

1> RESlD~NT STORA~E• 
A) TEMPORARY STOIAGi USiD GY TME RfStDINT PRO~RAM ITIEL' 
8) A SET O' ~ESIDENT PARAMETER! ~0- EACH TELETYPE 
C) A Tl~ETV~I J/D eurFeR FOR EACH TELETYPE 
D) STO••GE To "ECORD AL~PCATION ar VARIOUS RESou•cEI 
E) rLAGi G1V1NG rNrORMATtON ON '"E ITATi or TM! SVITiM 
F) sorTwARE·!MAGI r~AGS FOR CERTAIN MARDwARE D!VICEI <E.G. PAPER T•'E PUNCH) 
G) CATALOG lNFORMATJON TO RETRtE•E TME SWAPPER OYE•LAY 

2> ROUTINES TO MANDLE TE~ETVP! INPUT lNO OUTPUT 

J> ~OUTJNE$ TO SiRVJC& OTMER PROGRAM INTERRUPTS, INCLUDING TME CLOCK AND UNwANTED INTfRRUPTS 

•> A PMVSICA~ DISK MA~D~&R 

5) A ROUTIN& TO IHRVICi CAl INSTRUCTION E•RCRS ANO TO ,REYENT CAL 
<INDIRECT) fROM CRAi~ING T"E SVSTEH. 

·~so lN TMIS ~ISTING IS A EOMp~ETi ~ISTING or TM& CONTENTS or USE- JOI TABLES 
AND PMANTOM JOB TABLES. 
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450 
460 
470 
480 
490 
500 

000000 510 
520 
530 

000000 600000 540 
550 
560 
570 
580 
590 
600 
610 
620 
630 
6•0 
650 
660 

000001 670 
000001 600165 680 

-

OU04108 

• 
• 
• 
• 

• • 
• 
• 
• 
• • 
• 
• 
• 
• 

POP·9 MINI Tl~E·SMAHING SY!TEM RESIDENT EXeCUTJVi PROGRA~ 

INIT!~LIZE LOCATIONS 0~37 

,STIT~ INITl•LIZE LOCATIONS 0•37 
,HEAD R 

~OCATlONS Ow37 CONTAIN <JMP ,) UNTIL SOMET~ING iLSE IS PUT TME~E. 
'MIS IS PURELY AS A DEBUGGING AID TO TRAP MISCELLANEOUS TRANSFERS. 

, L..OC o 
,OET SA\IE,cn· 
,DU' 1,40 
JMIP 
. on ~ESTO!Oi 

NORMA~LY WMEN A U5ER•S ,ROIRAM IS RUNNING, LOCATIONS O & 10•17 CONTAIN 
WMAT ME TMlNKS TMiY DO. TM15 1s TO PERMIT ~ti INeJRECT RErERENees 
TM~OUGH HIS A~TOrlNOiX R~GISTERS 
lND ~OCATION C TO WORK PRO'ER~V. 

~OCATIONS 1~7 ' 20•37 ARE TMERErOR6 •v•I~ABLI FO• ~YSTEM use. 

' PROGRAM INTERRUpT MAS OCCURRED ~p ~o ilRYteE IT 

*~oc 1 
JMlll Pl SVC 

PAGE 3 



RES- .. 801 05/31/"2 

R 

690 
?00 
'10 
'120 

000002 000000 130 
000003 000000 '40 
000004 000000 750 
000005 000000 160 
000006 ~00000 no 

180 
?90 
800 
810 
e:zo 
830 
840 
850 
860 
870 

OOOOt!O 880 
ooouo 000020 890 
oooou 200020 900 
000022 040000 010 
ooou3 ?60020 920 
000024 040020 930 
000025 600~Ha 940 

950 
960 
970 

ooOU6 000000 980 
OoOot7 000000 990 

1000 
1010 
1020 
1030 
S.040 
1050 

000010 1060 
oooaso 176031 1070 

1080 
1090 
uoo 
1110 
1120 
1130 

000032 1140 
000032 000000 1150 
000033 000000 1160 
0000$4 000000 1170 

1180 
1190 
1200 

01'04108 

• 
• 
• 
JP121 
JT~2Z 
310 T"1 
lAC 
CNTRI. 

• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• .uo 
.iu 
• • 
• 
• 
• 
• 

• • 
• 
• 
• 
• 
RDTO 
11tOf1 
lilACS 
• • 
• 

~DP·9 ~INI TlME·S~ARING SYSTEM RESIDENT EXECUTIVE PROG•AM 

RESOURCE AL~OCATION !ND TEMPORARY STORAGE 

,SflT~ RESOURCE AL~OCATtON ANO TEMPORARY STORAGS 

TE~PORARY VA•IAB~iS STORAGa AND CONT~OL ~JNE AL~OCAT!ON RECO~D 

,OU 
,OU 
,Oh 
,CSA 
,DU 

OURR~NTLY CA~tS A~E NOT PE~MtTTEo AT ALL, TM!RE is • S~iCIAL !OT INiTRUCTlON 
PROVliION ro~ SYSTEM S&RVICES, .~~~ CAL'S AWTOMATIC i•ROR MESSAGE ,RINT~UT 
f'~OYIDED BY TME useR•s MEMORY PRO•ECT OYE•LAYt, 

!YENTUALLY USiR CAL'S SHOU~O iE HAND~ED MUCM LIKE USA 'I 
IAllCALLY DO AN ~CT O~ UIEI ~OCATION 21, SYSTEM CAL'S A~E 
AN iRROR ANYWAY ·~ TMj SYSTEM CURR!NTLY DO!S NOT UIE ANY CALfl, 

20 

PAGE 4 

• i..or; 
20 
L.AC 
DAC 
I.AW 
DAC 
JMll 

20 
LOCATION 20 MUST ·~WAYS CONTAIN AN ADDRESS FIELD or 20 AS CAL,X PROTECTION 
LOAD THE use••S ~c 

0 
20 
20 
ERRCAI. 

AND SAVE I' rOR TM! &R~OI MEISAGE ROUTINE 
RE~OAD THi CA~.x P•oTECT!ON 
AND 5iT lT 
GO PRINT TME c~ROR ME5SASE 

TEMllORARY VAAIABL.i STORAGE 

.ou 
,DU 

LOCATIONS 30•37 ARE TMf DATA CMANNEL Ci~LS C30•31 ro• D&CTAllE AND 
36•37 FOR THI DISK ~2·3' AR~ CURRENTLY WNUSEDt. CONSEQUENTLY 
10•31 & 36•31 MUIT BE KEPT rREE, BUT 32-35 ••& AVAILABLE roR 
SYSTEM us&. 

d.OC 30 
•2000+.+1 DECTAPE wo•o COUNT so AS NOT TC ~l9TU~B • DICTAPE •E•D•IN 

TAi~E 0~ AVAILABLE REIOU-CIS WMICM CAN ON~Y 11 AISIGNED TO ONI 
USIR AT A TIME, EACH Resou•ci•S fNTAY ti ZERO I' TMi AISOURCE IS 
CURRiNTLY UNASSIGNED, AND CONTAINS A POINTER TO 'M! USiRtS REllOINT 
'AAAMiTERS 1r IT IS ASSIGNID, 

32 
DECTOti MAND~ER 
OTMiR DECTAPE MAND~E• 
ACCUMULATO~ SWITC~ES 

•CORE CONTAINS TME STATUI D~ NON.,ROTECT!D CORE. ST CONTAINS 
TM& U$ER NUMBiR Of TME cuR•iNT~Y ACTlV& JOI, 1r TMER! !S ON&. 



05/3V12 

R 

000035 000000 

0000•0 
0000•0 000000 
0Q0Q'1 000717 
0Q0042 177100 
000043 000002 

oooou 
0000•5 
0000•6 
00000 

000050 
000051 
000012 
0 O·O 013 
000064 
000055 
000Ql56 
000057 

000000 
000000 
000000 
000000 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1J40 
1350 
1360 
1310 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1480 
S.490 
1,00 
1510 
1520 
1530 

OU04106 

• 
• 
• 
• 
• • RC ORE 

• 
• 
• 
S"'PS 

CS~P 
CMP1 
CMP2 
CIPl,. 
• .. 
• 
• 
3P120 
;JTEMO 
ne~u. 
ne1112 
3TEM3 
3TE"44 
3TEM' 
3TEM6 

RiSOURCE ~L~OCATION AND TEM~ORARV 9T~RAGE 

El..Si: lT Is ZERO, ;F RCORE ts NON-UAO, lT Is ASSUMED TMERE 
IS IN COME A MEMO~V ?RoT~cTlON OVERLAY TO •o WtTM TME ACTIVE 
JOB, l~ TMIS CA5E THE EXEC WIL~ ree~ FREI TO JUM~ TO TME OVERLAY 
A~EA TO ACCESS ROJTlNES <E.G. TO CHECK TME NEED TO G6NiRATE A 
USER Ji1RQGRAM I NHHRUPT,) 

PAGE 5 

NON.PROTECTED co~E STATUS ~· O'- NO ACTIVE U5ER• ELSE CONTAINS USER NUMBEA 

~ESlDiNT CATALOG ·- ALL OViRALY rl~ES AR& CATALOGED ME~E TO MINIMIZE SWAPPER USAGE. 

,LOC 40 
,OU 
SOVSHH-1 
•IOVL.iN 
IOICRO 

,OU 
,O!A 
,Oh 
,OU 

'D!U 
,DU 
,DU 
, l)SA 
,ou 
,DU 
,DU 
.o~• 

PMYSICAL DISK ADDR!SS O~ THE OVERLAY 
OVi~LAY Pl~E CORE AODRHSS -1 
OViR~AY Pl~E cTwQ•I COMPLEMENTt WORD COUNT 
nllK READ COMMAND 

SWAPPER P~YSICAL DIS~ ADDRESS 
MEMORY PROTECTION #1 ~~Y81CAL DISK ADDRESS 
MEMO~Y PRQTECT!ON 12 PMYSicAL DISK ADDRESS 
SPiCIAL tOT MANOLE~ PMVS!CAL DIS~ ADDRiS8 
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000060 
000076 000000 
000077 171710 
000100 000060 
oooui1 000060 
000102 000000 

000103 
000104 
000105 
000106 

000060 
000076 
100406 
74l000 

000107 
000125 000000 
000126 171710 
000121 000107 
ooouo 000101 
ooou1 100000 
000132 000101 
ooOU3 D00125 
OoOU4 70•006 
000135 104006 

1.540 
1.550 
~- 560 
1570 
1.580 
1590 
S.60 0 
t610 
1620 
t630 
1640 
1650 
1660 
1670 
1680 
i690 
voo 
!1.710 
~L 720 
1730 
!!.HO 
1750 
1760 
1770 
1780 
1790 
1100 
1810 
1820 
1830 
1840 
1850 
186 0 
1870 
1880 
1890 
1,900 
1910 
1920 
t93Q 
1940 
1950 
1960 
1970 
1980 
1990 
2000 
2010 
2020 
2030 
2040 
2050 

OU04108 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• • 
• 
• 
C1'B~A 
L.CIL.01( 

C1'B1~ 

01'F"l..G 

CHHM 

l.1BFR 
1.11..0IC 

l.1i3lN 

~1F"l .. G 

I. :L NAM 

POP~9 MINI TIME·SMARINO SY5TEM RESIDENT ex~cUTf Vi PROG~AM 

T~LETYPE ~UFrERS AND CONSTANTS 

,sTlTL. TELETYPE BUFrERS AND CONSTANTS 

KEYBOARD BUFFERS MUST Be or A CERTAl~ MINIMUM 51%E (9EE DEFINlTIONS). 
~OWEVER, THE ~ARGER TMEY CAN BE, THE BETTE~. TELeP~lNTmR 110 ROADB~OCK 
OCCURS WHEN TME BUFFER IS PU~L O~ OUTPUT AND 18 NOT ~ELlEVED UNTIL THE~E ARE 
ON~Y ENOUGH CHARACTERS REMAINlNG IN THE eurreR TO COVER THE WOAST CASE 
~EMAINING TIME UNTI~ THE PROGRAM cou~o GET BACK INTO cORE TO PUT MORE 
OUTPUT IN THE BUFFER, TMUS THE Te-eP~lNTER 1s ~E'T CONTINUALLY 9USV PRINTING 
AS ~ONG AS T~E PROGRAM HAS OUTPUT ?O PRINT, 

•••••WARNING•••••• CTNAM (I ~1NAM & ~2NAM) SeRVe MANY rUNCTIONS, 
TMIV ARE OFTEN RiFERRED TO AS S3TiM~. TMIY sERVE As TMi NAME 
OF TMi USiR•I COREPIMAGE Fl~~ ON TME Oii~, WITM A <1t ADDED TO 
TM!M THEY SERYi THE SAME ~UR~OSE rOR TME!R OWN PMANTOM 'ROGRAMS, 
TM!V ARE POINTERS NOT ONLY TO THE END Of TREIR TS~ETVP! BUFFERS 
•1 1 BUT Al.SO TO THE START OF T~E RESIDENT ,ARAMETEA ~tST•l. 
WITM ONE OF TMEM lN TME AC A <JMS SIO,lN) INITRUCTtON WILL SET 
UP THAT USiR•S 1/0 PARAM!T!RS IN TME reM,ONA~V VARIAILiS 
USED FOR E~ECUTlVE RE·ENTRANCE. 

! WOULDN•T ee SURpRll&O 1F TMERE ARE A~SO OTMER VUNCTJONI I AM FORGETTING, 

,11.QCt< SKBL.EN 
.ou 
•IUNUM 
CTBfR 
C Tllf R 
,DS4 

CONSOLe Ti~ETYPE MONITOR REQUEST 
NU~81~ OP PAAAMETEIS FO~LOWING 
BIT 0 • COUNT AL•iADV lNI BI'S '•1? • ACTIVE ADDAESS 
BIT 0 • COUNT A~•EADV OUTJ BITS 5•17 • ACTIVE ADD~ESI 
SO,TWARE TE~ETYPE f/0 FLAG. IJTI 

Ot OU•PUT•JNw•ROQRESS FLAG 
11 TE~EPRINTE• t/O ROADILOCKED FLAG 
21 KiVBOARD l~O ROA~BLOCt<IO F'LAG 
Jt KEV8QAAO f~AQ •t Ti~EPRINTi• VLAQ 
5f Pl INTIRRU'T ~INDlNQ 

PAGE 6 

61 KEYBOARD C~ARACTER EeHOED FLAG <O•VES 1•NEEDS AN ECHO) 
71 l/0 eurF&R TVPE ( O•,N•UT 1•0UTPUT> 

CTU"R 
fTllJN•2 

1,.tl 
II( I' 

, 81.0CI< 
.ou 
eSl<IJNUM 
~UrR 
1.11F'~ 
100000 
L,1!H'R 
1.,111 l N,..2 
TL.91.. Tl 
'LSI.. Tl 

SK81,.EN 

10-17) ~EVBOARD BUFFER 
{CONSTANT) START or CONTROL TELETYPE SUff&R 
(CONSTANT) END or !ONSOLE TELETYPE BUfFE• •1 ~· ·~so SERVEi AS USER 
fCDNSTANTt PRINT l~STRUCTION FOR CONSOLE TELETY'E 
CONSOLE TE~ETYPE WILL NOT NEED TO ECHO ANV CHA~ACTERI BV SOFTWARE 

PAIAMEfER ~IST SAM! AS ~OR C' ABOVE 

START IN KEYBOARD l/O ~OADBLOC~ CONDITION 

I DENT ITV 
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000136 
000154 000000 
OoOU5 771770 
Oo0U6 000136 
000157 0001:1'11 
ooouo s.00000 
ooou1 0001:'6 
ooou2 000154 
000163 70•026 
000164 704026 

2060 
2070 
2080 
2090 
2100 
2110 
2120 
2130 
2140 
2150 
2160 

OU04C08 

l.23F"R 
1..21..oi< 

L.281~ 

1.arui 

l.2N~M 

~OP-9 MINI TIME-SHARING SVSTEM RESIDENT EX!CuTivE PROG~AM 

TELETYPE 8LFrER5 AND CONSTANTS 

, 81.0CK SK BL.EN 
.ou 
~ll(iNUM 
1.2aF'R 
~21JfiR 
100 0 0 0 
L.,2BfR 
1,.2BlN•:2 
n.si.. r2 
Tl,,SL.T2 

PAGE 7 
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000165 
ooous 04000' 
000166 i00010 
000167 040026 
000110 ~ooou 
000171 040027 

0001+2 
000173 

0001'4 
000115 
Oo01'6 
0001;1 
000200 
000201 
000202 
000203 
0Q02Q4 

i0066' 
040303 

70~713 
14iooo 
•01000 
i'OOOOl 
141000 
Cl00317 
700403 
'141000 
600347 

2170 
2180 
2190 
2200 
2210 
2220 
2230 
2240 
2250 
2260 
2270 
2280 
2290 
2300 
2310 
2320 
2330 
2340 
2350 
2360 
2370 
2380 
2390 
2400 
2410 
2420 
2430 
2440 
a•5o 
2460 
2470 
2480 
200 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2570 
2580 
2590 
2600 
2610 
2620 
26:50 
2640 
2650 
2660 
2670 
2680 

01JC4108 

• 
• 
• 
0 

• 

• 
• 
• 
• • 
• 
• 
• 
• 
• 
• 
• • • 
• 
• • • 
• • • 
• 
• 

• 
• 
• 
• 
• 
• 

~0~·9 MINI TIM~-S~ARIN~ SYSTEM RESJOeN1 EX!CUTIVI pROGAAM 

PMOGRAM lNTERRUPT SYSTeM ENTRA~CE •oUTINE 

,STIT~ PROQRAM INTERRUPT SYSTEM ENT~A~C! IOUTINI 

W~!N A PROGRAM lNTERRUPT OCCURS, CONTROL 15 ALWAVS T~ANSrERRED TO M6RE, 

pAGE 8 

SAVE MEGISTEAS AC, 10- ANO 11 ON INT&R~U•TS. ~OU'lNEI USING MQ QR SC MUST 8AVi THEIR OWN, 

''I 
OAC 3AC 
I.AC U 
OAC .UO 
1.•e 11 
OAC .U1 

WM&N EXIT FROM ieRVIClNG TMIS ~ROQRAM INTERRU,T 'INA~LV occu•i. 
IT Wl~L Bi WITM TME SeQU~NCES 

DBK 
JMP (U$&R CORE> 

UN~E55 THE INTERRUPT W4S CAUSiD 8V TME use• TRVlNG TO DO A DBR 
INSTRUCTION, IV ME MAS OONi 4 ~EGA~ DB~ tNITRUCTJON tHE EXIT 
SEQUENCE WILL MAVE TMs oBK Re~~ACEe BY A olR, so T~•' THe RESTORE 
!r,iCT Wil.L OCCUR WHEN TME use~ EX,ECTS IT TO, 
IN iJlMER CASi TME STATE 0, TM~ M4CMlNt Wl~L BE •eso•eo BY 
&X&CUftVE sorTW••6 IMMfOIA,il.¥ PRIOR TO EXIT, 

IF TMi USiR TRIED TO 00 A DiR INSTRUCTION, TME MEMORY PROTECT 
~OUTlNES WILL GIVi AN ERROR MiSS4Q~ Ir IT CAN MUAT TME SYSTEM, 
CCURRi~TLV TMiY AECUlAE A DBA lose FOl.LOW!D ev A JM• CINDIRECf) 
TM~OU~M A WORD WITH TME MEMO~V PROTecr atT QN,) 

TMI e~recT o' ·~~ oF fMlS 15 To piAM!T A REA9oNA8LE •MoUNT oF 
TRA~l,ARENCV TO ii P•i&ERV5D FOR USE~ •ROGIAMS RUNNING WlTM 
fMI 'ROGRAM JNTiRRUPT SVIT&M o•, WMll..E NOT ALLOWING AN UNWANTED 
•eSTORE rUNCTlON TO Bi L~F' MANGSN& AROUND, Ir ONE W!Ai LErT, 
A NOT•VERY·C~EViA USER COULD C~ASM TME SV5TE~. 

DBI< 
Pl OUT SET 'M~ STANDARD Ell' -~ PROSRAM WILL REITORE TME LINK 

NOW FIND OUT WMAT CAUS!O TME JNTERAU'T 
Ir TMi INTER~UPT ~AS CAUSED RY A MARDWARE tNTERRUPT 'LAG SETTING, 
Cl.EAR IT ANO TRANSFE• TO A ROUTINi TO SeT 'ME CO~RES•ONO!NG SOFTWARE 
p~·~ AND TEST roA A USER PIQGRAM lNT&RRU•T. 

"4''51( I MPCVt10 
s10• 
JMfl $MPST MEMORV ?RQTECTION VIOLATION 
CL.Sf' 
Sl<P 
JMI' Cl.,.K SERVIC~ • c~oc~ INTERRUPT 
TSF' ITCF' 
SKP 
JMP CT OUT 
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R PROGRAM I ~TERRUPT SYSTEM ENTRANCE •oUTINE 

000205 100313 2690 l(Sl'P<~B 
000206 '141000 2700 SKP 
000201 60034~ 2710 JMP CTKBD CONSOLE KEYBOARD 
0002s.o 10•1U 2720 KSF'I. T1 ! KRaL T1 
000211 741000 27:50 !KP 
000212 6003'51 2740 JMP L1KBo L T#1 KEYBOARD 
Oo02i,3 '10•1:53 2750 l<SPL. T2 ! KRIH, T2 
0002;.4 '141000 2760 5KP 
000215 to0354 2770 JMI' Lal<BO LU2 KEYBOARD 
000216 ?O•OOJ 2780 '5P1. T1 ! rcn, r1 
000211 Hi.ooo 2790 Ufl 
000220 60Q3!5i 2800 JMP L10UT LTU TELEPRINTER 
000221 1o•on 2810 UF'~T2!TCYL.T2 
000222 741000 2820 $1(,, 

000223 6003'5 2830 JMI' L20UT LU2 TELEPRINTER 
000224 700203 2840 PS'JPCF' 
000225 •00231 2850 JMI' ,•4 
000226 S.00246 2860 JM! F"l.AG se•vtcE TME PAPE~ f Al'E ,UNCM !MT&RAUPT 
000221 000000 2870 It~ I.A !I ,OSA 80,TWARE P~P!R TA'! ~UNCM r~&G 
000230 000000 2880 OTP ,D9A PAPEq TAPi PUNC~ A~LOCAT!ON wo~o 

000231 1001o;J 2890 OPIRCF" 
000232 600236 2900 JMP •• 4 
0002;13 s.o 0246 2910 JM$ n,AG SE•VICE TME PAPE~ fA~E R&Ao~• INTeRAU~f 
0002:H 000000 2920 R~L.AG ,OSA sorTWARE •APER TAPE RE4DIR ,~AG 
0002;15 000000 2930 OTR ~oh PA'iR TAPE READE~ ALLOCAflON WORD 
0002u ?0•405 2940 Sfl'81CJ18 
0002:11 too2•t 29~0 JMI' ,+4 
0002•0 002• 29 0 JM! n,AG se•VICE GRAPMICS ll ~UIMBUTTONS !NT&UUp'r 
0002u 000000 2970 fliF'~G ,CSA 10,TWARE •USMBUTTO~S rLAO 
0002•2 000000 2980 Rico ,oh QRAPMlCS II A~~OCATl~N WORD 
ooou3 '107001 2990 OSSF" 
000214 600267 3000 JM!' PISV2 !T 1s AN UNKNOWN lNTeR~UPT 
0002•5 600253 3010 JM,. Ol<SVC se•VICE A OlSK lNTIR~U•T 

3020 • 
3030 • RECORD TME HARDW•RE r~AG I~ TME CORR!SPONDtN~ 10,TWA•E f'L.AG, 
3040 • TMe &KIP CHAIN Wl~L MAVi AL.REAOV CL.EARED TMI WARDWA•E ,L.AG, 
3050 • TMEN TEST FOR A USER 'R09RAM INTERRUPT, 
!060 • 

0002•6 3070 ENTER FLAG sA¥E THE TYPE OF INTERRUPT MERE 
t f'"il c uve,oN 

poo2•6 140040 F'l.,A(i )()( 

t l!'~C RiSTORE 
0002~7 •60246 3080 NX FL.•G,X SEf TME sorrwARi t~A~ 
000250 •40246 3090 t N>< FL.AG BU~P TME TABI.~ POl•T~R 
0002u 2202•6 3100 I.AC f"l.,AG, X ~CAO TME A~LOCATtON WORD 
000252 600411 :i110 JMI' Pl TST SEi WMiTMER OR NOT TO BENERATE A USE• PROGRAM INTERRUPT 



000253 
000254 
000255 
000256 
000257 
000260 
000261 

000262 
000263 
000264 
000265 

000266 
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140266 
707272 
041765 
f41761 
101023 
041762 
'072•2 

i00316 
74,,200 
fl00270 
600327 

000000 

000267 
0QU267 703302 

000210 
000211 
000272 
0Q02J3 

000274 
0002,5 
000276 
000217 
oooJoo 
000301 
000302 
0QUJ03 
000304 

~00026 
040010 
~00027 
040011 

~00000 
500663 
340664 
040304 
100305 
7oP42 
1Q0042 
140040 
740040 

3120 
3130 
3140 
3150 
3160 
3170 
3180 
3190 
3200 
3210 
3220 
3230 
3240 
3250 
3260 
3270 
3280 
3290 
3300 
3310 
3320 
3330 
3340 
3350 
3360 
3370 
3380 
3390 
3400 
3410 
3420 
3430 
3440 
3450 
3460 
3470 
3480 
3490 
3500 
3510 
3520 
3530 
3540 
3550 
3560 
J570 
3580 
3590 
3600 
3610 
3620 
3630 

01~04J08 

• 
• .. 
• 
• 
01(SVC 

• 
• 
• 
• 

01<1.0I< 
• 
• 
• 
• 
PISVZ 

• • 
• 
• 
• 
• 
• 
PlOON 

• 
• 
• 
PJ0~2 

POP-9 ~INI TJME•SMARING SV5TEM RESIDENT EX!CUTJVE PROG~AM 

PMOGRAM INTERRUPT SYSTEM ENTRANCE •oUTINE 

,EJECT 

AN INTERRUPT FROM A USeR DIS~ Op!R~TlON MAI BEEN RECEIVEn, 
SAVE 4LL OF MlS INFORMATION, AND CLEAR TME DISK ro~ •oSSJBLi SVSTEM 
DISK USE, 

DZM DKLOI< 
OSRS•10 
cu; DST AT 
lNX DfLAG 

CLiAR THE USER~USIMG·DlSK F~AG 

SAWE THE VSERtS DllK STATUS -EGlSTER 
SET TME USERtS 015~ ~~AG 

PAGE 10 

DSCCIDRAL 
DAO DAPO 

DISAB~E POSS!9~E DlS~ FREEZE THROWN IN ON GENERAL PRINCIPLES 
SAVE THE USER•S DISK RIGISTiR APO 

DSCO CL6AR T~E STATUS R!GISfER AND DISK rLAG 

we MAVE HAD TME DlSK ~oCKED our FoR A WM!L.E, NoW. So SEE 1r A CLoCK 
!NT6RRUPT OCCURRiD IN fME ~EANTiM&~ 

I.AC 
SNA 
"ET 
JMP 

,DU 

••• CAI' 

Cl.,KL.OK 

Pl DON 
C~l<ST 

LOAD THE C~OCK lNTiR~UPT RECORD 
SKI, I~ TMe~e ~AS IEEN ONE 
IF NONE, EXIT NORMAL.LY 
IF T~ERE MAS BEEN ONI, Dl~IVtR IT NOW 

MINUS 'SYSTEM~US!NS-DISK,, PLuS tuSEA·uSINGwDJSK)J o~ ZE•O (OIIK FREE) 

GET A CLHAN START 

we A~i DONE SERVICING TME ~AT&5T pROGRAM I•T&RRUpT, ~ow r1~ TMINGS Up 
AND AiTURN TO THE USER, 

~ESTORE TME REGISTERS ON E~lT 

I.AC .310 
DAC 10 
1.ilC .JU 
OAC 11 

!ET Up THE ADDRESS, LINK ANO MEMORY PROTECT ro- THE •ETU~N 

I.AC 
AND 
TAD 
DAC 
JMS 
MPEV 
!ON 
)(X 

)(X 

0 
ADRSS 
JMP 
Pl GO 
3REST 

S6T UP RSTURN CDIRECT) 
RESTORE ~INK, USER LOCATION O, AC, AND MEMORY PROTECT 
RETURN HERE IF MEMORY 'ROTECT 91T <BIT 2, W•S ON 
RETURN HERE lF MEMORY PROTECT &IT tBIT 2, WAS Ofr 
DBK (UNLESS MEM ~RO 08R INTE~RUPT -- THEN DiR, 
RETURN <D l RECT) 
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3640 • 
3650 • 
3660 • 
3670 • 
3680 • 
3690 • 
J700 • 
3710 • 
3720 • 

000305 J730 JR EST 

000J05 740040 

000306 200000 3740 
0Q0J07 742010 3750 
OQOJs.O 140120 3760 
0003!1 •40305 3770 
0Q03S..2 '01713 3780 
OoOJs..3 040000 3790 
OoOJ!,4 ~00005 3800 
000315 620305 3810 

POP·9 MINI TIME·SHARING SYSTEM RESIDENT EXECUTIVE PROGRAM 

PROGRAM l~TERRUPT SYSTEM ENTRANCE IOUTINE 

SUBROUTINE TO RESTORE THE USER'S ~INK, AC, AND LOCATION ~. 
T~E SUBROUTINE RETURNS T~ TME ENAiLE USER MODE (MPEU, INSTRUCTION 
ONL, Y l F USER MOOE WAS ENABLED WMEN HIE l NT!RRUPT OCCURAED, 
OT~eR~ISE THAT lN~TRUCTION JS SKIPPED, TMtl SUBROUTINE IS 
NECESSARY TO CORRECTLY ACCOMPLlS~ TME EXIT BV TME SEQUENCE• 

08K 
JMP <USER co11t:> 

ENTER 
,PMC SAVE.ON 
xx 
,PMC RESTORE 
I.AC 0 
RTL, 
!MAlRAR 
IN>< 3REST 
L.AC • 0 
DAC 0 
L.AC 3AC 
JMI' 3REST,X 

LOAD TME STATE or TM6 MACHINE WMSN 1NT6RRUPTED 
MOVE TME MEMORV PReTECT BIT 'O ACCO) 
RESTORE THE CORRECT LINK fOR RETURN 
SEf TME RiTURN TO •2 roR NO MEMORY P•DlECTION ON 
~OAD THE USER•S L.OCATION 0 
RESyORE fME USERtS LOCkylON !E~O BEFO~i RETURN yO MIM 
AESTORE TME USERtS AC 

PAGE U 



000316 
000311 
000320 
Oo0321 
0QU322 
000323 
000324 
000325 
000326 

000327 
000330 
000331 
000332 
Po0333 
000334 

000335 
0QOJ36 
000337 
000340 
000341 

OoOJit2 
0003'3 
OOUJ.14 
00UJit5 

05131/72 

R 

000000 
f40316 
740000 
700044 
777730 
040007 
200266 
740200 
6002'10 

121003 
200055 
341714 
5>41712 
~00270 
761003 

040666 
200044 
040040 
760037 
600667 

760014 
041706 
761004 
600335 

3820 
3830 
3840 
3850 
3860 
3870 
3880 
3890 
3900 
3910 
3920 
3930 
3940 
3950 
3960 
3970 
3980 
3990 
4000 
4010 
4020 
•030 
4040 
4050 
4060 
4070 
4080 
4090 
HOO 
H10 
'4120 
413g 
.U40 
iU.50 
4160 
4170 
4180 
4190 
4200 
4210 
4220 
4230 
4240 
4250 
4260 

• 
• 
• 
• 
• 
• 
• .. 
• 
• 
• 
• 
Cl,.i<L.OK 
Cl.I( 

Cl.,t<ST 

• • 
• 
SWAP 
SWAP1 

• 
• 
• 
ERRCAL 

~OP-9 MJNl TIM~·SMAHING SYSTEM RESIOENT EXECUTtV' PROGAAM 

DEVICE lNTfRRUPT SERVICE RDUfINeS 

,STlTI. DEVICE INTERAUpT SiRVlCE ROUTlNES 

C~OCK SERVICE ·~ WHEN TME CLOCK RUNS our, 
1> SET CLKLOK TO RECO~D THE FACT WE MAVE RECEIVED AN INTERRU,T 

PAGE 12 

2> RESET THE CLOCK, TMIS GUARANTEES A•OTMER CLOCK I~TERRUPT, NO MATTEA WMAT, 
J) CMECK TO SEE lr TMi DISK IS AVAii.AiLE. Ir NOT, EXIT. 

,OSA 
! NX 
NOP 
Cl.ON 
L,AW 
OAC 
1.,AC 
9U 
RET 

JMS 
i.u: 
TAD 
SAO 
RET 
I.AW 

4> I~ TME DISK IS AVAILAB~E, FIND TME NEXT USER WMO IS r-EE TO R~N 
< l .E, IS NOT 110 RUOBl.OCKED), 

5) Ir TMlS lS TME CURIENT USER, EXIT NORMALLY, 
&> OTHERWISE CAl,.L IN TME SWAPPER To SWA~ OUT TME CURRENT USER AND 

TO SWAP IN TME NEXT USER O~E TO RUN. 

CL.KLOK 

·CLKMAX 
7 
DK LOK 

Pl DON 

5RDBl.K1X 
3TEM4 
TYPE 
NAME 
Pl DON 
$SWCLK 

AECORD Wi MAYE RECEIVED ANOTME• CLOCM INTERMUPT 
GENERAL. PRINCl~LES -• IN CASE IT EVER DOES SKIP 
NEiD THIS fO Cl.EAR TME FLAG, EVEN TMOUGH TMi CLOCK IS NiVER TURNED OFF 

IN ANV CASE, RESET TWE CLOCK 

SKI, If THE SQPTWAIE FLAG SAVS TME DISK IS fREE 
EL6E EX(T ·~ CAN•T DO ANVTMING ELSE ~IRE UNTIL lME D!SK JS rREE 

SEi WMO IS TME NEXf NON·R0AD8L0CKED USER 
LOAD MIS USER NUMB!R 
CONVERT TO A Fll.iNlMI 
SKtP IF ME IS NOT ALIEADV RUNNING 
SAHE USER, SO JUST R!START MIM 
TMkRE IS ANOTHER F~EE useR, so REQUEST A CLOCK SWAP 

GET TME SWAPPER AND ENTER IT AT TME ADDRESS PASSED IN TME AC 

OAC 
I.AC 
DAC 
1,,AW 
JMP 

DO 
CSWP 
SWPS 
SWPS•1 
00+1 

!E~ TME REIUAN ADDIESS 

SET TME SWAPPEA•S ,MVSICA~ D!SM ADDRESS 
SET A PO!N'EA To THE CATALOG DATA roR THE SWAPPEA 
GE'r TME SWAPPER 

CAI. MUST BE A RESIDENT ERROR MESSAGE 

12. 
UTEM2 
$SWERR 
SWAP 

PASS THE ERROR MESSA6E NUMBER TO THE ERROR AOYTINE 

CALL TME ERROR MESSAGE PROGRAM 
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000346 
OoOH6 100357 

0003•7 
00ll3 .. 7 760076 
000350 600441 

000351 
00lJ3§1 100357 
00U352 76012, 
000353 6004•1 

000354 
000364 100357 
000355 760154 
Ool.JJ56 6004'41 

4270 
4280 
4290 
4300 
4310 
4320 
4330 
4340 
4350 
4360 
4370 
4380 
4390 
4400 
4410 
4420 
4430 
4440 
4450 
4460 
4470 
4480 
4490 
4500 
4510 
4520 
4530 
4540 
4550 
4560 
4570 
4580 
4590 
4600 
4610 
4620 
4630 
4640 
•650 
4660 
4670 
4680 
4690 

01}04;08 

• 
• 
• 
• 
• 
• 
• 
• 
• • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
CTl<aO 

CTOuT 

• 
• .. 
~2KSO 

~20JT 

~DP-9 MJNl TIM~-S~ARING SYSTEM RESIDENT EXECUTIVE pROGRAM 

KEYBOA~D JNPUl ROUTINES 

,ST1l~ KEYBOARD NPUT ROUTINES 

TME ~ULLOWlNG THM~E ~lNES OF cooe fOR EACH TELETVPE 
WHlCM ARE UNIQUE -o TMEIR ~ESPECTlVE TELETYPES. THESE INSTRUcTto~s 
~ERMl1 AL~ INPUT '1ND OUTPUT TO BE CARRIED ON BV COMMON ROUTINES. 

ON INPUT, A JMS ~HDIN PROVIDES THE lNPUT ROUTINE WITM A POINTER TO 
TME TELETVPE•S O~N ~ESIOENl STORAGE, KBDIN RETRIEVES TWIS BY AN 
xcT K~oJN,X. KBOIN DOES NOT RETURN TO HERE -- TME JMS II MERELV 
TO PROVIDE A POINTER TO THE CALLING TELETVPE. 

ON OUTpUT KBDOT I~ ENTERED WITH THE TELETYPE'S UNloUE POINTER TO 
ITS RESIDENT STOM~GE ALREADV lN TME ACCUMU~ATOR, 

NOTE THAT <-~KBC> IS TME ENTRANCE FOR AN INTERRUPT FROM A TiLETyPE 
KEVBOARO, WHtL.E <·-OUT) IS THE ENTRANCE ro' AN lNTERRU•T FROM A 
TEL,ETYPE TELEP~INrER, 

CONSOl.E TELETYPE 

t' I 

JMS 
t 'I 

I.AW 
JMll 

KiDlN 

CTBlN•2 
KEiDOT 

TEl.ETYPE #1 

. '' JMS 
L.AW 
JMP' 

Kl:lDlN 
L1BIN•2 
KBDOT 

'fEl.iTYPE #2 

.. ' 
JMS l<iOIN 
l,.Alil L2BlN•2 
JMl't KB DOT 

SE~VlCE INTERRUPTS FROM CONSOLE KEVBOARD 
PROCESS TM~ INPUT 
se•VlCE lN,ERRUPTS FROM CONSOLE TELEPRINTER 
!DiNTifY VOURSELr 
PRINT THE NEXT CMA•AcTeR, If ANV 

PROCESS THE INPUT 
USiD AS SVSTEM JOB NUMBiR 

pAGE 13 
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4 7 0 0 
4710 
4720 
4730 
474U 

000357 4750 

000357 140040 

000360 
000361 
000362 
000363 

0003~4 
000365 
000366 

000367 
000370 
flOU371 
000372 
00ll373 

000374 
00U375 
000376 
000377 

040002 
420357 
100526 
~00002 

500654 
741200 
600425 

200053 
500720 
~40647 
,40002 
040053 

500652 
740200 
t>00401 
100561 

4760 
4770 
4780 
4790 
4800 
4810 
4820 
4830 
4840 
4850 
4860 
4870 
4880 
4890 
4900 
4910 
4920 
4930 
4940 
4950 
4960 
4970 
4980 
4990 
5000 
5010 
5020 
5030 
5040 
5050 
5060 
5070 
5080 
5090 
5100 
5110 
5120 
5130 
5140 
5150 
5160 
5170 
5180 

01l04f08 

• 
• 

P0~-9 MJNl TIME-SHARING SYSTE~ RESIDENT EXECUTIVE PROGRAM 

ROTARY BUFVER CHARACTER lNPUT/0UT~WT ROUTINES 

,STlTL ROTARY BUFFER CHARACTER INPUT/OUTPWT ROUTINES 

J'AGE !4 

* KBOlN HANDLES INpUT FROM ANY KEYBOARD, 
• 
1<801"1 ENTEH 

• 
• 
• 

• 
• 
• • 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
* 

,PMC SAVE,ON 
)(X 

,PMC RESTORE 

INITIALIZE THE KEYBOARD INfUT ROUTINE 

3TM21 
K80IN,X 
l 0. l N 
3TM21 

SAVE THE CHARACTER 
LOAD THE CAL~ER•S IDENTITY 
SEf UP TME HEENTRANT TEMPS 
REiTORE TME CHARACTER 

CMECK FOR SPEClA~ CHARACTE~S 

A NULL (BMEAK OR CONTROL SHIFT 'P') Wl~L STOp THE USER'S CURRiNT uoe 
CANCE~ ANY INCOMPLETE 1/0, AND RESTART TME MONITOR, 

tF THE DE~ETE OPTtON IS ON, A CONTROL 'X' MILL KILL 'HE REST OF TME 
CURRENT OUTPUT BUfFER WITHOUT AFPECTING THE INPUT STATUS, 

AND 
SNA 
JMll 

81.7 

l<BDo 

MEiP ONLY TME ~AST 7 BITS -- NECESSARY TO CHECK FOR A NULL 
CMiCK roR NULL Cs CONTROL SMIFT II) ON INPUT 
If NULi.• CANCE~ JO• AND RE5TART MONITOR 

BEGIN TO PROCESS NORMAL INPUT, CLEAR THE FOLLOWING BlTSi 
BIT2t KEYBOARD 1/0 ROADBLOCK F~AG 
BIT31 SOFTWARE KEVBOA~D rbAG 
~IT6l CMARACTER ECMO rLAG ( 0 • CMARACTER MAS BEEN ECMOED 
SITS 10•171 ONE CHARACTER KEYBOARD BUFFIR 

THEN SET TME FOL~OWING e1rs, 
BIT31 SOFTWARE KEVBOA-0 fl.AG 

I.AC 
AND 
l(QR 
)(OR 
DAC 

81T61 CMARACTER ECMO fLAG ( 1 : CMAAACTER HAS NOT YET BEEN ECMOED ) 
dlTS 10-17; SAVE THE CMAAACfER JUST TWPED 

3TEM2 
<633'400) 
RlT36 
3TM21 
3TEM2 

LOAD TME TE~ETVpE sorTWARE FLAGS 
CL,AR KEYBOARD & -EVBDARD 110 ROADBLOCK FLAGS, ' KEVBOARD SOt,WARE surreR 
ser TME KEVBOARD A~D CMARAcTER"NOT-ECMOED FLAGS 
PUT TME LA'EST CMARACTER IN 'ME SOFTWARE KEVBOARD eurreR 
SAWE TME SOFTWARE FLAGS 

CHECK FOR AN INPUT BufrER, If NOT, TME CMARACTER CANNOT VET B& PACKED 

AND 
SZA 
JMI' 
JMS 

Bl l7 

KB005 
PUTIN 

RECOVER THE BUf FER TYPE 
SKlP lf IT IS AN INPUT BUFFER 
ELSE GO DIRECT~Y TO fHE OUTPUT~IN-PROGRESS TEST 
INPUT BUFfER -- TRY TO PACK THE CMARACTER 
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00U400 400Q56 

000401 
000401 200053 
0004()2 741100 
000403 6004'..7 

000404 ~40651 
oou4o5 •00057 
000406 240646 

000407 
000407 040053 

0Q0410 
000411 
000412 
Po04s.3 
000414 
000415 
OoOtH.6 
ooou 7 
0Q0420 

000421 
0Q0422 
000423 
000424 

200055 
54:\.771 
600421 
~ooo'J 
i00660 
~40650 
040053 
t.00540 
600270 

200035 
741200 
600413 
6oioo1 

5190 
5200 
5210 
5220 
5230 
5240 
5250 
5260 
5270 
5280 
5290 
5300 
5310 
5320 
5330 
5340 
5350 
5360 
5370 
5380 
5390 
5400 
5410 
5420 
5430 
5440 
5450 
5460 
5470 
5480 
5490 
550U 
5510 
5520 
5530 
5540 
5550 
5560 
5570 
5580 
5590 
5600 
5610 
5620 

01;04i08 

0 

0 

0 

0 

KBD05 

0 

• 
0 

• 
• 
• 
• 

1<802 

• • 
• 
• 
• 
• 
• 
• 
• 
1<809 
fllfST 

l<i05 

KBD41 
l<t)04 

1(807 

PDP-9 MINI TJM~-SHARING SYSTEM RESIDENT EXECUTlVf PROGRAM 

ROTARY ~UFFER CMARACTEH lNPUT/OUTPWT ROUTINES 

)(CT 3TEM5 ECHO A GARBAGE CHA•ACTER IF IT ts FUL~ 

C~ECK VOR OUTpUT-:N-PROGRESS. IF SO, TME I•pUT CMARACTEH CANNOT BE 
ECHO~D UNTIL THE NEXT TELEPRINTER INTERRUPT, 

t'. 
L.AC 
SPA 
JMP 

3TEM2 

K8D4 

RELOAD THE SOFTWAR! FLAGS 
SKIP IP NQ OUTPUT IS IN PROGRESS 
!LSE DON•T ECHO IT 

OUTPUT IS NOT IN ~ROGRESS. 

PAGE !5 

TURN ON BIT oi TM~ OUTPUT-IN-PROGRESS FLAG (IF TME TERMINAL REQUIRES A SOFTWARE ECHO) 
TURN OFF BIT 61 THE CHARACTER-NOT·ECMOED F~AG t O•OFF ) 

ECHO THE CMARACTE1 IF TMls ls A TERMINAL REQUIRING A sOrTWARE ECHO 

XOR 
XCT 
)(QR 

t t I 

DAC 

BIT6 
3TEM6 
B ITO 

3TEM2 

TURN orr TME CMARACTE~·NOT-EeHOtiD FLAG 
ECMO THE CHARACTER IF SOFTWA•E ECHO TERM!NALJ ELSE SMIP 
SET TME ou•PUT•IN-,ROGRESS FLAG CFOR SOF'fWARE ECMO TERMINALS> 

SA~E TME UPDATED T!LETY,E r~AGS 

"ESIOENT i)(ECUTIVE ROUTINE TO GENERATE A. SlMlJL.ATIO PROGRAM 
!NTE~MUPT FOR THE USER IF APPROPRIATE, IP TMi US~R JS CURRENTLV 
RUNNING, TRANSFER TO MIS MiMORY PROTECTION OVER~AY TO IEE ABOUT 
GJVlNG HIM TME SIMU~ATEO INTERRUPT, OTHERWISE JUST S@T TME 
PROGRAM INTERRUPT BIT ON IN MIS 110 'LAGS ~o~o. AND THi SWAPPER 
WI~L SEE ABOUT GENERATING THE SIMU~ATED INTERRUPT <lF NECESSARY> 
TME NEXT TIME ME IS SWAPPED tN, 

I.AC 
SAD 
JMF' 
L.Ae 
AND 
l<O" 
DAC 
JMS 
~ET 

L.AC 
SNA 
JMli' 
JM!' 

3TEM4 
NUM9R 
K807 
3TEM2 
C85 
BIT5 
3TEM2 
10,0T 
PIDON 

RC ORE 

1<805 
5PlNT 

LOAD THE uSER NuMBER OF THE !NTiRRuPTING uSER 
SKIP IF TME tNTERRWPT DID NOT BELONG TO TME LAST CORE USER 
JT DID -~ see iF TRE USER IS STILL RUNNI~G 
LOAD TME SOFTWARE rLAGS 

SET THE Pl INTERRU,T REQUEST (IWAPPER Wilt CHECK If> 

UPSATE THE fL.AGS 

SKI~ I~ TMERE 15 A USER RUNNING 
NO 
YES 



0QU425 
000426 
000427 
00U430 
000431 
000432 
000433 
000434 
000435 
000436 
oou437 
U00440 
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1Q!j::;5J 
100540 
~00055 
060055 
541771 
741000 
~CIV-2~ J 
200?.66 
74Q~OO 
600270 
761002 
600335 

5630 
5640 
5650 
5660 
5670 
5680 
5690 
5700 
5710 
5720 
5730 
5740 
5750 
5760 
5770 
5780 
5790 

OH04J08 

* • 
* • 
l<SDO 

MTR1 

PDP·9 MINI TIME-SHARING SYSTEM RESIDENT EXECUTIV~ PROGRAM 

ROTARY BUFFER CHARACTER tNPUT/OUTPWT ROUTINES 

,EJECT 

TME USER TYPED A NULL, STOP HIS CURRENT J09, KILL ALL INCOMPLETE 
!/0, AND SET UP A MONITOR REQUEST FOR HIM. 

JMS 
JMS 
L.AC 
DAC 
SAD 
SK~ 
~ET 
L.AC 
SU 
RET 
i..•w 
JMI' 

NEWBR 
IO.OT 
3TEM4 
3TEM4,X 
NUMBR 

PICON 
DKL.01< 

Pl DON 
$SWMTR 
SWAP 

NULL KILLS ALL OLD l/O 
CLEAN UP THIS USER 
LOAD IDENllTY or ONE WMO PRINTED A NU~L 
AND SET IT AS A MONITOR REQUEST 
SEE IF HE lS THE CWRRENT use• 
NO ... - EXIT 

SEi JF THE DISK IS AVAILABLE TO GET TME SWA,PER 
NO ...... EXIT 

VE& ~ ... GET TME MONITOR 

PAGE 16 
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000441 
Do04U 100526 
0QU442 ~00053 
000443 140100 
000444 600410 

000445 
000446 
000447 
000450 
01)0451 
000452 
000453 

500651 
74~200 
600454 
240053 
400057 
600416 
040053 

000454 
000454 ~00053 
Oo0455 S00652 
0004!56 740200 
0Q0457 600463 
000460 ~00053 
00001 500656 
000462 600416 

000463 
000464 
000'465 
000466 
000467 
OoCJ470 
000471 
0QU472 
00003 

777117 
340052 
~0066;5 
'140001 
040002 
200051 
500663 
34000~ 
741100 

5800 
5tHO 
5820 
r;s30 
5840 
5850 
5860 
5870 
5880 
5890 
5900 
5910 
5920 
5930 
5940 
5950 
5960 
5970 
5980 
5990 
6000 
601U 
6020 
6030 
6040 
6050 
6060 
6070 
6080 
6090 
6100 
6110 
612U 
6130 
6140 
615U 
6160 
6170 
6180 
6190 
6200 
6210 
6220 
6230 
6~40 
6250 
6260 
6270 
6280 
6290 
6300 
6310 

OU0410ij 

• 
• 
• 
• 
• .. 
• • 
• 
• 
1<8QOT 

• 
• 
• 
• 

• 
• 
• 
• 
1<iD01 

• 
• 
• 
• 
1<8002 

POP-9 MINI TIME~SHAHING SYSTEM RESIDENT EXECUTIVE PROGRAM 

HQTARY BUFFER CHARACTER INPUT/OUTPUT ROUTINES 

,EJ~CT 

1(8DOT HANDLES OUTf'UT To ANY TELETYpE FROM JTS ROTARY LINE BUrF'ER. 
surFICIENT OUTPUT CLEARS THE TELEPRINTEH 1/0 ROA~BLOCKED CONDITION, EMPTYING TME 
eurF~H CLEARS THE OUTPUT-IN-PROGRESS CONQlTION. 
T~E OUTPUT BUFFER IS FILLED BY THE MEMORV PROTECTION ROUTINES, T~EY ALSO 
SET THE OUlPUT~lN··PROGRESS FLAG, 

INITIAL l ZE,,., CHECI< f"OR OU1rpUT 1 N PROGRESS,.,, If NONE, ASSUME THE 1 NTERRUpT 

PAGE 17 

WAS GENERATED BY 'HE ~AST CHARACTER OF TME PRECEEDING MESS•GE AND EXIT lMMEO!ATELY, 

'.' JMS 
(.AC 
SM• 
JMP 

I 0, 1 N 
3TEM2 

KBD9 

LOAD TME TELETYPE SOFTWARE FLAGS 
SK!P 1r ou•PUT IS IN PROGRESS 
ELSE EXIT fMROUGM T~E SIMULATED PI ROUTINE 

SEE WHETHER OR NOf TO ECMO A CHARACTER 
ECMO lT lf NECESS~RY, AND iXITt E~SE CONTINUE. 

AND 
SNA 
JMP 
XOR 
)(CT 
JMP 
OAC 

Bl T6 

K8001 
3TEM2 
3TEM6 
KBD41 
3TEM2 

RECOVER TME CHARACTER-NOf-ECHOED FLAG 
9KlP If TMERE IS U~-EC~OED INPUT 
NO ECMd NEEDED -• PROCEED TO NORMAL OUTPUT 
TURN OrF THE CMA~ACTER-NOT-ECHOED FLAG 
EC~O THE CHARACTER F6R SOFTWARe ECHO TER~1INALSJ ELSE SKIP 
SOFTWARE ECHO TERMINALS EXIT HERE 
MARDWARE iCHO TEAMINALS GET MERE 

CM!CK TO iEE WMET~ER THE QUFFER lS AN INPUT BUFFER OR AN OUTPUT 
BUFFEH CURRENT~Y. IF IT 15 AN OUT~VT BUFre•, CONTlNUE WITH 
OUTPUT, IF IT IS AN INPUT BUFFER, BRANCH TO THE OUTPUT DONE ROUTINE, 

''' I.AC 
ANQ 
SU 
JM ft 
I.AC 
AND 
JM' 

3TEM2 
BIT7 

KBD02 
3TEM2 
CBO 
K8041 

LOAD THE SOFTWARE rLAGS 
RECOVER THe eurFER TVPE 
SK!P IF THE l/0 BUFFER lS AN INPUT SUFFER 
ELSE CONTINUE WITM NORMAL OUTPUT 
LOAD THE SOFTWARE 'LAGS 
CL,AR THE OUTPUT IN PROGRESS FLAG 
EX1T 

eHeCK FOR 110 ROADBLOCK RiMOVA~ ~- REMOVE ~HEN BARELV ENOUGH 
CMARACTERS ARE LE~T TO COViR OTHER USERSt MA•IMUM cPU TIMES 

I.AW 
TAD 
ANO 
CMA 
DAC 
I.AC 
AND 
UD 
SPA 

-1 
3TEM1 
AORSS 

3TM21 
3TEMO 
AORSS 
3TM21 

SET THE cTWOtS COM,LEMENT> START-OF-OUTPUT ADDRESS 
LOAD THE ENO-OF-OUTPUT ADDRESS 

SUBTRACT TME START 
SKJP IF O,K, (AC = AMOUNT OF OUTPUT STILL TO GO) 



00U474 
000475 
lJQU476 
UOU477 

000500 
U00501 
U00502 

000503 
0005()4 
ouu505 
000506 

ooo5o7 
0005s.O 
000511 
0005i2 
Oo05t3 
0005!4 
Oo05t5 
Oo05S.6 
000517 
000520 
000521 
000522 
UQ0523 
000524 
Uu0525 
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340721 
;i40722 
740300 
600503 

200053 
500657 
040053 

i.00614 
600507 
•00056 
600410 

200053 
500723 
040002 
040002 
040053 
500652 
741200 
60000 
240053 
040053 
500647 
741200 
600410 
200053 
600407 

6320 
6330 
6340 
6350 
6360 
6370 
6380 
6390 
6400 
6410 
6420 
6430 
6440 
6450 
6460 
6470 
6480 
6490 
6500 
6510 
6520 
6530 
6540 
6550 
6560 
6570 
6580 
6590 
6600 
6610 
6620 
6630 
6640 
6650 
6660 
6670 

OH04108 

• • 
• 

* .. 
• 
Ki08 

• 
• 
• 
• 
l<i06 

POP-9 MINI TIME-SHARING SYSTEM RESIDENT EXECUTIVf PROGRAM 

ROTARY BUFFER CMARACTER tNPUT/OUTP~T ROUTINES 

PAGE 18 

TAD < $KBL,EN) 
TAD <·MlNBUfF) 
SMAIS.lA 
JMP K808 

E~SE MAKE AC • AMOWNf OF OUTPUT TO GO 
SUBTRACT THE MINIMYM NEEDED fO SUSTAIN TME l/O ROADB~OCK 
SKIP l~ TME 1/0 ROAoe~OcK NEEoS CLEARING 
El..SE CARRY ON 

REMOVE THE TELEpRINTER 110 ROADBl..OCK 

3TEM2 
CB1 
3TEM2 

LOAD TME SOFTWARE tLAGS 
Cl..iAR THE lEl..EPR!N•ER l/O ROADBLOCK FLAG 
SAVE fME UPDATED SOFTWARE FLAGS 

NOW PHINT TME CHARACTER If fMERE JS ONE 

JMS 
JMJJ 
icT 
JM" 

FGET 
KBD6 
3TEM5 
KBD9 

OUTPUT ONGOING ~~ GE' THE NE~T CHARACTER 
OUTPUT•IN~PROGRESS IS DONE WMEN AN EMPTY 9UfFER IS FOUND. 
PRJNT THE CHARACTER 
EXJT TMROUGM TME Pl SIMULATION ROUTINE 

TME~E IS NO CMARACJER ••• ,CLEAR THE OUTPUT FLAGS •• ,.LOAD THE LAST 
INPUT CHARACTER lF TME KfYiOARD PLAG IS SET, 

I.AC 
AND 
DAC 
DAC 
DAO 
ANO 
SNA 
JMP 
)(OR 
DAC 
ANO 
SNA 
JMP 
I.AC 
JM' 

3TEM2 
( 375777) 
3TM21 
3TM21 
3TEM2 
BlT7 

K8D9 
3TEM2 
3TEM2 
BlT36 

K8D9 
3TEM2 
KBD2 

LOAD TME TeLETVPE sorTwA~E fLAGS 
CLiAR BITS 0 COUTPWT•IN·PROGAESS) AND 7 Co•INPUT BUFFER> 
SAVE TME LAST lNPU' CHARACTER 
PASS TO TME PACKING ROUTINE 
UVE THE Fl..AGS 
AECOViR TME SUFFER TVPE 
!KJP I' IT WAS AN OUTPUT BUFYER 
El.SE EXIT 
MA~E 1! AN INPUT ewrrER 
SAVE TME CORRECTED SOFTWARE tLAGS 
SET THE SO'TWARE K!VBOARD FLAG (BIT 6 IS ALREADY CLEARED> 
SKIP IF JT IS SET 
ELIE DONE NOW ·~ EXll THROUGM THE SIMU~ATED PI ROUTINE 
IF SETt 1.0AO TME INPUT CMARAeTER 
GO PACK TME CHARAC,ER AND SIMULATE A USER PIOGRAM INTERRUPT 
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R ROTARY 8U~F~R CHARACTER !NPUT/OUTP~T ROUTINES 

6680 • E:Jt::C T 
6690 * 
6700 .. 
6710 * DUE To THE ~ACK o; INDEX R~GlSTER CAPABl~ITY oN THE PDP-9, IT IS NECESSARY To 
6720 .. eo~v A TE~ETYPE'S PARAMETERS INTO A SET ~F TEMPORARY VARIABLES WHENEVER 
6730 0 WE GET AN tNTERRU~T THT WILL REQUIRE US TO USE TMEM. WMEN WE ARE DONE 
6740 * SERVICING THAT INTERRUPT IT lS NECESSARV TO COPV THEM BACK OUT TO PRESERVE 
6750 0 ANY CHANGES WE MAf HAVE MADE, 
6760 * 
6770 * qOUTlNE TO PRESERJE RE-ENTRANT VARIABl,.ES ON ENfRANCE 
6180 .. 

000526 6790 l 0, IN ENTER TRANSFER PARAMETERS '1'0 TEMPS ON ENTRANCE 
,PMC SAVE,ON 

000526 740040 xx 
, li'MC RESTORE 

000527 040010 6800 OAC 10 AC • PTR TO 1 SErORE FIRST PARAMETER 
000530 040004 6810 DAC:: 310TM 
000531 760047 6820 L.A\tl 3TM20"'1 
000532 040011 6830 OAC 11 
000533 (?20010 6840 10.1 L.AC l01X 
000534 060011 6850 DAO 11· x TRANSFER THE PARAM!TER 
000535 H0050 6860 tSl 3TM20 
000536 600533 6870 JM' ... 3 DO THE NEX' ONE 
000537 620526 6880 RET IO, JN,X DONE, EX IT 

6890 * 6900 • ROUTINE TO PRESERVE RE-ENT~ANT VAR1A8~ES ON EXIT 
6910 • 

0005•0 6920 10.0T ENTER TRANSFER TEMPs TO '••AMETE~s ON EXIT 
.~MC SAVE,ON 

0005•0 740040 xx 
,,MC RESTORE 

Oo05t41 ~00004 6930 ~·c 3l,OTM 
U00542 040011 6940 rac 11 
000543 ~20011 6950 L.AC 11 • x 
0Q05A4 040050 6960 OAe 3TM20 2•5 OOMPL.EMENT 0' PA•AMETER COUNT 
0Q0545 •40050 6970 noc 3TM20 eo•RECT TMe TRANSFER COUNT 
Po05f6 160050 6980 L.AW 3TEM0·1 
Uo05t47 040010 6990 DAC 10 
Oo0550 f?00540 1000 L.AC 10,0't' 
000551 040526 1010 DAC 10, l N 
000552 600533 1020 JMI' 10.1 
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000553 

000553 

000554 
0Q0555 
000556 
0Q0557 
000560 

740040 

200054 
040051 
040052 
140053 
620553 

000561 

0Q0561 

000562 
000563 
000564 
000565 
000566 
000567 
000570 
0Q05'1 
0005'2 
000573 
000574 

140040 

~00002 
~00655 
040002 
iooo'1 
100635 
540052 
620561 
440561 
040051 
740100 
600610 

000575 
oou5'5 nooo3 
000576 ~00655 
000577 060003 
0Q0600 200002 

7030 
?040 
7050 
1060 
'1070 
'080 
1090 
'100 
1110 
1120 
1130 
1140 
'1150 
1160 
1170 
'1180 
'1190 
'200 
1210 

'220 
7230 
7240 
1250 
'260 
1270 
1280 
'1290 
1300 
1310 

'7320 
7330 
1340 
'7350 
7360 
7370 
1380 
1390 
1400 
1410 
1420 
1430 
'1440 
'450 
7460 
7470 
1480 

OU04J08 

• 
• 
• 
• 
• 
• 
• • 
• 
• 
• 
• 
• 
• 
• .. 
• 
N~Wa!R 

.. .. 
• 
* l'UTIN 

POP-9 MINl TJME~SHARING SYSTEM RESIDENT EXECUTIVE PROG~AM 

1/0 eurFER HANDLING ROUTINES 

,STlT~ 1/0 BUFFER HANDLING ROUTINES 

TMESE ROUTINES ARE TO HANDLE EJGHT~BIT ASCII INPUT TO AND OUTPUT FROM 
ANV TELETYPE•S ROTARV fNPUT;OUTPUl BUFPER, euFrER FORMAT IS TWO ElGMT" 
BIT CHARACTERS PER WORD, CMA~ACTER #1 IN BITS 2·9 AND CHARACTER #2 IN 
BITS 10-17, 

3TEM3 MOLDS THE (CONSTANT) ADDRESS OF TME START OF THE BUFFER, 
3TEM4 MOLDS THE (CONSTANT) MAXIMUM+1 ADDRESS or TME ROTARY BUFtER, 
3TEMO IS THE BUFFER INPUT POINTER, Blf 0 • O IF TME NEXT CHARACTER 

f S TO 8E TME FIRST C~ARACT&R STORED JN TMAT WORD, BIT 0 • 1 If TME NEXT 
CMARACTER Ii TO &t TME SEC9ND CMARACTER STDREO IN T~AT WORD. 

JTEM1 IS THE BUFFER OWTPUT POINTER, BIT O • O IF THE NE~T CHARACTER 
!S TO BE TME FIRST CMARACTiR SUPP~IED rRoM TMAT WORD, BJT 0 = 1 Ir THE 
CHARACTER IS TO ee T~E SECOND CHARACTER SU•PLlED F~OM THAT WORD, 

PAGE 20 

NEWBR IS A SuBROurINE To Rl~lNITIALlZE TME BuFFER AND TO ZERO ALL SOFTWARE TELETYPE FLAGS, 

ENTER 
,,MC 
)(X 

,PMC 
I.AC 
DAC 
DAC 
DZM 
RET 

RESTORE 
3TiMJ 
3TEMO 
3TEM1 
3TEM2 
NEWQR,)( 

ROUTINE TO C~EAR THE l/O aurPER 

LOAD TME Sf ART 0, THE BU,FER 
RE!Er lHe lN•POINTER 
REIET THE OUT-POINTER 
KILL A~L SOFTWARE TELETVPE fLAGS 

•uTIN PACKS TME ilGHT~eIT ASCll CMARACTE- JROM 3TM21 INTO TME PROPER ROTARY LINS BuFFER. 
tT RETURNS +2 IF succes1ru~. •1 ON OVERFLOW. 

ENTER 
,PMC 
)(X 

, IP"4C 
L.AC 
ANO 
DAe 
I.AC 
JMS 
SAD 
RET 
I NlC 
DAC. 
IMA 
JM!" 

' .. 
LAC 
ANO 
DAO 
I.AC 

SAVE, ON 

RiSTORE 
3TM21 
BL.8 
3TM21 
JTEMO 
NXPTR 
3TEM1 
PUTINaX 
PUTIN 
3TEMO 

PUT2 

3TM22,X 
Bl.,8 
3TM221X 
3TM21 

LOAD fME A~LEGED CWAAACTER 
MASK TO JUST ASCII TO 'AOTEC' OU~SELVES 
AEITORE TME CHARAC•E• 
LOAD TME ACTlVE ADeRESS 
ADVANCE TME 'OINTER TO TME NEXT CHARACTER LOCATION 
SKIP If NO OVERFl.ON 
RETURN +1 roR OVERrLOW 
REfURN +2 FOR successru1. 
IA~E TME UPDATED POINTER 
SKIP lf IT IS TME (lRSl CHARACTER IN TMIS WORD 

~UT FIRST CHARACTER IN BITS 2-9 
LOAD TME BUFFER wo~o 
CLEAR ROOM FOR TMIS CHARACTER 

LOAD THE CHARACTER ~- BIT o MUST BE ZERO 



000601 
uuu6o2 
Ooli603 
UQU604 
0QU6Q5 
000606 
00lJ607 

05/31/12 

R 

7 42 010 
742010 
742010 
142010 
260003 
060003 
620561 

000610 
000610 220003 
00U6U 500662 
000612 ~40002 
0006!3 600606 

000614 

0006!.4 

0006l5 
000616 
Oo06!7 
000620 
000621 
0Q0622 
0006~3 
Oo0624 
000625 
000626 
000627 
ooono 
000631 
0Q06J2 
0Q0633 
000634 

740040 

200052 
540051 
620614 
•40614 
100635 
040052 
740010 
220003 
744400 
600633 
74~020 
742020 
742020 
14~020 
,00655 
620614 

0006;J5 

D00U5 

0006~6 
000637 
ooouo 
0Q06ft1 
0Q06,.2 
00064'3 

740040 

040QOJ 
~40646 
741100 
1>20635 
H06'3 
::t40Q55 

7490 
7500 
7510 
7520 
7530 
7540 
7550 
1560 
7570 
758U 
7590 
7600 
1610 
7620 
7630 
7640 
7650 
7660 

1670 
7680 
7690 
1700 
1710 
7720 
1730 
7740 
7750 
7760 
7770 
'780 
1790 
1800 
7810 
1820 
7830 
7840 
1850 
7860 
1870 
7880 

7890 
1900 
1910 
'920 
7930 
7940 

01~04108 

• • 
• 
F'(iET 

~CIET2 

• 
• 
• 
• 
• 
NXpTR 

POP~9 MJNl TIME-SHARING SYSTEM R6SIOENT EXECUTIVE PROGRAM 

~T~ 
~Tl,, 

IHI. 
"T~ 
XOR 
DAC 
RET 

''I 

I/0 BUFFER HANDLING ROUTINES 

3TM221X 
3TM22,X 
PUTJN,X 

3TM22,x 
C8L.8 
3TM21 
PUT4 

POSITION TME CHARACTER 

PACK THE CHARACTER 
STORE THE CM4RACTE~ 

PUT SECOND CMARACTER INTO BITS 11-17 
LOAD TME STORAGE WORD 
CLiAR ROOM fOR TMIS CHARACTE~ 
AND lNSERT TME NEW CMARACTER 
EXIT 

rGeT HEMOvES THE f IRST REMAINING CMARACTER FROM TME f /0 BUFFER, 
!T ~ETURNS IT AS 7-BtT ASCII IN THE AC, 

ENTiR 
,PMC 
xx 
,PMC 
I.AC 
SAD 
RET 
I NX 
JMS 
DAC 
RAL. 
l.Ae 
SNL.lC~L 
JMfl 
RTR 
~TA 

"TA 
RT" 
AND 
UT 

SAVE,QN 

RESTORE 
3TEM1 
3TEMO 
FGET,X 
FGET 
NXPTR 
3TEM1 

3TM221X 

FGET2 

LOAD THE ACTIVE AD~R6SS 

REfURN +1 FQR NO C~AMACTER 
RETURN •2 roR successrUL 
ADVANCE THE POINTE~ TO TME NEXT CHARACTER LOCATION 
AND SAvE THE NEw POINTER 

LOAD THE CHARACTER 

MASK TO EIGMT~91T ASCII 

Nx,TR INCREMENTS TME POINT&R PASSED IN TME AC, ANO R@TURNS THE RESULT JN 
TMI AC. THi LINK WILL ALWAYS i~ PLJPPEO, THE ADDRESS INCAEMENTED OR WRAPPED 
ONL,Y AS APPROPRIATE, 

ENTER 
,PMC 
)()( 

,l'MC 
DAC 
XOA 
SPA 
qeT 
TAD 
SAD 

SAVE,ON 

RESTORE 
3TM22 
BlTO 

NXPTR,X 
BIT17 
3TEM4 

SA~E TME OLD POINTER •• TME ROUTINES STILL NEED IT 
,L.tP SIT 0 

NO NiED TO JNCAEME~T TME ADDRESS 
ELSE ADVANCE TME POINTER 
iND 0, THE BUFFE•tt 

PAGE 21 
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R l/0 BUFFE:R MANDLINQ ROUTINES 

Po0644 200054 7950 l.AC 3TEM3 ¥E$, SO WRAP 1ME POINTER 
000645 620635 7960 RET NXPTR,X EXIT 

7970 • 
7980 • AESlO~NT CONSTANTS ARE USED INSTEAP OF LITERALS TQ PERMIT THEM TO BE ACCESSED BV OyERlAYS, 
1990 • 

0Q0646 400000 8000 BJTO 400000 
0QU6147 044000 8010 81T36 00000 
U00650 010000 8020 8lf5 010000 
000651 004000 8030 91 T6 00400U 
000652 002000 8040 81f7 002000 
000653 000001 8050 ilf 17 000001 
000654 000117 8060 91.7 171 LAIT SEVEN BITS 
000655 ooo:.H7 8070 81.,8 000377 LAST EIGHT 81TS 
000656 J77777 8080 cao 371777 MASK TO CL.EAR B lT 0 
000657 577117 8090 C91 57177l MASK TO CLEAR BIT 1 
00U660 167777 8100 Ci5 '161777 MUI< TO CL.EAR EllT ' 000661 775777 8110 CIH 175777 
000662 177400 8120 Ci~B 171400 MASK TO C~EAR ~AST EIGMT BITS 
000663 017777 8130 4DRSS 17177 MASK TO RE,AlN JUST TME ADDRIS9 BITS 
000664 600000 8140 JMP JMP CONSTANT 
000665 703304 8150 OSI( DBI< CONSTANT 
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000666 

000666 

000667 
000670 
0006'1 
0006'2 
000673 
000674 
000675 
0006?6 
000677 
000100 
000701 
0007D2 
000703 
00070'4 
000105 
0007()6 

0007()7 
000710 
000111 
1>00112 
000713 

000114 
000715 
0007!.6 
000117 
0001~0 
000121 
000122 

7'40040 

0'40010 
70707'4 
107212 
751101 
600671 
040266 
f?200t0 
707024 
noo10 
040037 
~20010 
040036 
220010 
'707047 
707001 
60070!5 

7072'2 
707242 
'41100 
'140040 
620666 

000000 
000000 
000000 
000000 
•3HDO 
000016 
777710 

8160 
8170 
8180 
8190 
8200 
8210 
8220 
8230 
8240 
8250 
8260 
8270 
8280 
8290 

8300 
8310 
8320 
8330 
834Q 
8350 
8360 
8370 
8380 
8390 
8400 
8HO 
8420 
8430 
8440 
8450 
8460 
8470 
8480 
8490 
8500 
8510 
8520 
8530 
8'40 
8550 
8560 
8570 
8580 
8590 
8600 
8610 
8620 

01;Q4cOB 

• 
* 
* 
* • 
• 
• 
• 
• 
• 
• 
• 
DO 

002 
003 

• 
• 
• 
OKDON 

• 
• 
• 
• oco 
oc1 
OC2 
0C3 

PoP·9 "11Nl TJME-SMARING SYSTEM RESIDENT EXECUTIVE PROGRAM 

RESIDENT OISI( ROUTINES 

,STIT~ HESIOENT DISK ROUTINES 

T~E HtSIDENT DIS~ ROUTINE IS STRICTLY A Ml~IMU~ SIZE PMYSICAL 
OJS~ MANDL.ER, 

CA~L1NG SEQUENCEl LAW PNT~ 

JMS DO 

pNT~+1: PHYSICAi.. DISK ADDRiSS S • BL.OCK NUMBER * 400 > 
P~TR+2: CORE ADDRESS •1 
PNTR+J: TWO•S COMPLEMENT WOHD COUNT 
~NTR+4: DISK READ (3) OR DISK WRtTe (5) 

ENTER 
,PMC SAVE.ON 
)(X 

,PMC RESTORE 
DAC 10 
Dl.AM+10 
OL.01(•10 
9PA1Cl..A:CMA 
JMI' • •2 
DA~ DKL.01< 
I.AC 101X 
DI.Al.. 
I.AC 101X 
DAC SOK CA 
1.•e 10.x 
DAC $DKWC 
L.AC 1Q1X 
OSOFIOSF"XIDSCN 
DSSF' 
JMP .•1 

SE~ THE PARAMETER •ofNTER 
BE SURE WE AAE SET FOR DISK !ERO 
rIND OUT WHETHER ON NOf TME DIIK IS IN USE 
SKIP If IT IS FREE 
EL.SE WA l T F'OR IT 
FLAG THE SYSTEM !S USING TME DISK 
GET TME ADDRESS 
PLACE JT INTO THE ADDRESS REGISTER 
LOAD TME STARTING ADDRESS 
SEf TME CORE ADDRESS ~OINTE~ 

SEf TME DISK WORD COUNT 

ISSUE THE READ COMMAND 
WAIT roR THE OPERATION TO COMPLE'E 

CHECK THE OP6RA~loN AND RETURN To TME APPRoPRIATE PLACE 

0$~i+10 
OSCO 
SPA 
Ml.. T 
,_ET DO•X 

CLIAR rHE AC AND G!T TME STATUS OF THE OPiRATinN 
CLiAR TME 'LAGS 
&Ei lf' OK 

OVERLAY CQMMoN CoNTRoL AND COMMUNICATION Wo~DS 

,OSA 
,DU 
,DU 
,DU 
,L.tT 

PAGE 23 
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000723 375777 

OU04108 POP~9 ~INI TIME-SMARING SVSTEM RESIDENT execuTIVE PROGRAM 

RESIDENT DIS~ ROUTINES 
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001700 
001700 000000 
001701 IJOOOOO 
001102 000000 
001703 000000 

0Ql704 
001705 
!J01706 
Uo17o7 
Po1110 
iJrll 711 
0017S.2 

000000 
000000 
000000 
000000 
000000 
000000 
000000 

001713 

001753 
001754 
001755 
001756 

001757 
001760 
001761 
001762 
001763 
P01764 
001765 

001766 
Po1767 
001770 
Qol771 

Pol 712 
0017'3 
~011;4 
pQ1775 
~01116 

000000 
000000 
000000 
000000 

000000 
000000 
uooooo 
000000 
000000 
000000 
000000 

000000 
000000 
000000 
000000 

000000 
000000 
000000 
000000 
000000 

oot..777 

8630 
8640 
8650 
866U 
8670 
8680 
8690 
8700 
8710 
8720 
8730 
8740 
8750 
8760 
8770 
8780 
8790 
8800 
8810 
8820 
8830 
8840 
8850 
8860 
8870 
8880 
8890 
8900 
8910 
8920 
8930 
8940 
8950 
8960 
8970 
8980 
8990 
9000 
9010 
9020 
9030 
9040 

01;04108 

FlilOA 
F'RCA 
F~LEN 
F'RSTA 

UTE'10 
UTE111 
UTEM2 
UTE1113 
UTEl1t1 
UTE/115 
UTE"t6 

'0 

AC 
MQ 
sc 
ACS 

C~OCI< 
lORS 
on.AG 
DAPO 
DAP1 
OfN 
DSTAT 

ucoRe 
IJD I SI< 
VAL.ID 
NVMBA 

NAMS 
OVEiil 
TYPE 
PURNM 
RSUT 

PQ?-9 MINI TIME•SMARING SYSTEM RESIDENT EXECUTIVE PROGRAM 

FORMAT OF THE USER JOB TABLE 
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1 ST lTL. 
, l,.OC 
,OSA 
,CSA 
,OSA 
,OSA 

,OSA 
, DU 
,DU 
,OU 
,OSA 
,CSA 
,OSA 

.a~OCK 

,DSA 
.DU 
.DU 
,CSA 

,Dh 
,DIA 
,O!A 
,Dh 
,Oh 
,Oh 
,OU 

,Oh 
,DIA 
,OU 
.osA 
,DU 
,Dh 
!Dh 
.osA 
, DIA 

FORMAT OF THE USER JOB TABLE 
$.JTSTRT 

40 

1 

nEVICE ADDRESS or THE USER'S CURRENTLY OPEN FILE 
CO~E ADDRESS OF TME USERtS CURRENTLYU OPE~ FILE 
LENGTM or THE USER'S CURRENTLY OPEN FILE 
START ADORess OF T~E USER•S CURRENTLY OPEN FILE 

USED FOR PASS1NG PARAMETERS TO OR BETWEEN EXECUTtVE PROGRAMS 

USED FOR PASSING PARAMETERS TO OR BETWEEN USER OR PHANTOM PROGRAMS 

USiR IMAGE OF FIRST 40 ~OCAT!ONS 

USER AC SAVED 
USiR MQ SAVED 
USiR STEP COUNTER SAVED 
SO,TWARE ACCUMU~ATIOR !WlTCMES REGISTER 

SrDRE useR•S C~OCK HERE 
STORE USER•S Pl STATUS 
sorTWARE IMAGE 0, TH! DISK FLAG 
SO,TWARE IMAGE or ~ISK R~GIS,EA APO 
sorTWARE IMAGE or mISK REGISTER AP1 
SOFTWARE lMA~E or DISK FUNcTtON REGISTER 
sorTWARE IMAGE or DISK STATUS AEGISTER 

,H¥SICAL DEVICE AD~RESS OF TME use~ PROGRAM COAE IMAGE 
PMVSICAL cEYlcE AD~RESS or TME tPMVSICAL USER PMYStcA~ DEVICEt Fl~E 
STORE THE USiR•S VALIOATlON BITS HERE 
TE~eTVPE NUMBER •• POINTER TO RESIDENT TELETYPE PARAMETE~S cuse, US1 OR US2> 

NUMBERtTYPE 
NAME OP useR•S CUAIENT OVER~AY PROGRAM 
USER PROGRAM • 01 'HANTOM ,ROG•AM • ·1 
NAME FOR PURE CODE PORTroN 0, USeR•S cURReNT PH~NTOM PROGRAM (~ 0 tr NONE) 
RESTART PC (CONTROLS ADDRESieL!N~,MEMORY PROTECT) 

-
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R CHOSS REF'ERENCE TOLE 

ll;k3 • 0 4510 '520 
26 ,310 ~HOO 
27 ,3U 3410 

4464 .PT 570 
6460 .TP 550 
2023 10SAV6 1870 1880 
2024 USAVE; 1880 1920 

5 3AC 3370 
~~5 3RE$T 3870 3880 
~1 3TEMO 3530 3540 
~2 3TEM1 3540 3550 
53 3TEM2 3550 3560 
54 3TEM3 3560 3570 
55 3TEM4 3,70 3580 
56 3TEM5 3580 3590 
57 3TEM6 3590 3600 
~o 3TM20 3520 3530 

2 3TMU 3350 
3 3TM~2 3360 

14000 7K 1030 
16000 BK 1020 910 1010 2640 2650 

1753 AC 4520 45301 
17!:>6 ACS 4550 U6D 
20~5 ACSAVi 1810 1820 
20 2 ACSW 1860 1870 
6~1 AORSS 4100 •tui 
3PO AT 2950 
300 ATS!.iN 2900 

422030 BAS 420 
2t51 BCNTRL 2330 U401 

634 BITO 3970 39801 
641 BIU7 4020 •030 
635 Bl T36 3980 ;J990 
636 BlT5 3990 •ooo 
637 BIT6 4000 4010 
640 BIT7 4010 4020 
6~2 BL7 4030 4040 
f,43 Bl.8 4040 4050 

2000 BOUNOA 970 960 980 990 1000 1630 !5040 5080 
:s'i1 BRK 5550 

2170 eurreR 2490 2550 
1oPo B\ff 1.EN 2500 2,50 

61'4 cao '4050 4060 
'1~5 CB1 4060 4070 
6t'6 CB5 4070 4080 
6~7 C87 4080 4090 
!,~Q CBUl 4090 4100 

6 CHRMAX 3180 3200 
2 CHRPAK 3130 3200 

Sl.6 Cb KL.OK 3960 3290 39'10 
~o Cl.KMAX 2840 3180 ~000 
60 Cl.KSPO 3160 3170 
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R CMOSS REF'ERENCE TABLE 

ll~7 Cl.OCK 4560 4570 
45 CMP1 3490 3500 
46 CMP2 J500 3510 

6 CNTRI. 338U 3390 
2053 C0Mf l.G 2200 2210 
21~0 COMSTO 2270 2280 

16000 CORM AX 910 980 
~7 CSPL 3510 3520 
44 CSWP 3480 3490 
60 cTerR 3600 3630 3640 

1-00 CTBIN 3640 3650 3670 4250 
2000 CTEMPO 1630 
2001 CTEMP1 1640 
2002 CTEMP~ 1650 
2nOJ CTEMP3 1660 
2004 CTEMP._ 1670 
2005 CTEMP5 1680 
2o06 CTEMP6 1690 
2007 CTEMP7 1700 
2oio CTEMP8 1710 
2ou CTEMP9 S.720 

102 CTF"LG 3650 3660 
t04 CTN•M 3660 

2043 D PC 2120 2130 
2154 D ac• 2370 2UO 
2153 0 iDA 2360 2370 
2t63 D ,DA :!HO ~00 
2042 D LOC 2110 2l20 
2022 0 ACSW t,860 
2156 0 B•L.T ~390 uoo 
2t55 0 BLEN 2380 ;l390 
2161 D BMAX 2420 a•3o 
2t57 D BMIN 2400 2410 
2162 D BPTR 2430 2440 
2167 D F"MAX 2480 200 
2165 O nqN 2460 200 
2046 0 MASI< 2150 ~160 
2164 0 M,.OA 2450 2460 
2036 DA DR SW 2070 2080 
1762 DAPO •590 •600 
1763 OAPS. 4600 4610 

653 OBI< •i.20 4130 
24 OBl<NUM ~220 2270 

2054 OBl<TAB 2210 2270 
2035 o&SfoR 2050 2060 

422027 DDT 410 
12000 oorn 5000 

2037 DDUMSW 2080 2090 
1761 OF'L~G 44580 090 
1764 Df'N -1610 '620 
2151 D'TYPE 2340 2350 
2045 OMJCOR 2140 ~150 



RES--801 05/31/72 01~04108 POP•9 MINI TIME·SMARING SYSTEM RESIDENT EXECUTIVE PROGRAM PAGE 28 

R CROSS REF'ERENCE TA8L.E 

20~0 OJNOIR 2170 2180 
100 OKO 4270 
127 DK1 4310 
156 OK2 4350 

37 OKCA ~750 8390 
f) 75 OK DON 4170 4UO 

16000 OKLE.N 2650 2660 
34 OKLiNS 2660 

266 OK LOK 3830 3840 
6"12 OKOVR 4160 41,7 0 

2 DKRC f 760 1360 
36 OKWC 2740 8410 

4 OKWRT 2770 
2041 01.IMJT 2100 2110 
2044 Dl.OCOR 2130 2140 
2160 DMBMIN 2410 2420 
2166 QMF"MIN ~470 2•ao 

654 DO •130 4140 
f)62 002 4140 •150 
663 003 4150 4160 

2152 OOF"TYP 2350 U60 
2032 DPACSW 1980 
2040 DPATSW 2090 2100 
20~1 oPcMSK 2180 2190 
2052 DREGBR 2190 2200 
2035 OREGSW 2060 2070 
2047 OREl.OC 2160 2170 
1765 OSUT 4620 4630 

446400 OT. 560 
2000 OTEl'IPO 1630 
2001 DTEMP1 1640 
2002 OTEMP2 1650 
2003 OTEMP3 1660 
2004 DTEMP4 1670 
2rip5 DTEMP' 1680 
2'106 OTE"1P6 1690 
2no1 OTEMP1 1700 
20AO OTEMP8 1710 
2nh DTEMP9 1720 

215 EQUAL 1910 
.3A2 ERRCAI. •aJo 90 
602 F'GET 3950 3960 

1101 F'RCA 4410 4420 
17PO F'RD~ 4400 4410 
1102 f!"RL~N 4420 4430 
1703 F"RSTA 4430 4440 

2 F'UOGE 3190 :noo 
?16 GREAT 2930 

1100 IMPl,.EN 990 
3110 IMPSTR 2550 

422020 INT 320 
513 I 0, IN 3910 3920 
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R CROSS RErERENCE 'fABLE 

525 1o.or 3920 J930 
300000 tOBl.K 2830 

1760 IORS 4570 4580 
1002 IOTO 4900 4910 

0!:>2 JMP 411U •120 
tOO JTL~N 960 

1100 JTSTRT 950 940 960 1000 4400 8640 
;1.6 KBL~N 3610 3630 ~640 3680 0690 3730 3740 1760 1960 2070 6120 
10 KBNUM 3620 J670 3720 1780 ~. 980 20•0 
76 L.OLDI< 3630 

t07 L1Bf'R 3670 3680 ~690 
t27 LS.BlN 3690 3700 :5720 4290 
131 L1F'LG :Hoo 3710 
125 LJ.LCI< 3680 
133 L1NAM 3710 
136 L2B'R 3720 3730 3740 
t56 L2BIN 3740 3750 4330 
160 L~F'l.G J750 3760 
t54 L~LOK 3730 
t62 L2N~M 3760 3770 

422026 LDR 390 
2000 LDRST !5040 

274 LES$ 2920 
2022 M ACSW 1860 

~o MINSUf' J200 3610 6330 
422023 MPl 350 
422024 MP2 360 

2032 MP AC SW 1980 
1004 MPO'R 020 
1000 MPST 4880 48~0 2620 
1754 HQ 4530 040 
201.6 MQUVi; 1820 UJO 
20~0 MTEMPO 1630 
2001 MTEJi4Pi 1640 
2002 MTEMP2 1650 
2003 MTEMP.3 S,660 
2004 MTE"1P4 1610 
2005 MTEMP' 1680 
2006 MTEMP6 1690 
2007 MTEMP7 t700 
2010 MT Ef'4fD8 1710 
2oh MTEMP9 1720 

422025 MTR 310 
2noo MTR&T !5080 
1112 NA Mi 070 4680 

')4 0 NiWSR 3930 :J940 
1771 NUMSR 4660 4670 

623 NXPTR 3960 3970 
702 oco 4180 •190 
l()J OC:1 •190 4200 
1p4 oc2 4200 •210 
705 OC3 4210 
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R CROSS REF'ERENCE TUL.E 

57~646 OF'F 2730 
575oPO ON :P20 

17~3 OVER 4680 4690 
700 OVL~N 940 1350 

1000 OVSTRT 930 920 940 4750 4880 4960 1340 
2033 PiOSAV 1990 2000 
20J4 PUS AV 2000 2050 
2025 PACSAV 1930 1940 
20.s2 PACSW 1980 1990 

241 PBFl.AG 3810 3820 
20~7 PCS AVE 1830 U40 

227 Pf'LAG 3710 3780 
17 PHO 4260 4270 

126 PM1 4300 4310 
155 Pl-42 4340 4350 

1 PMANTO 2780 
21~0 PHF'l.AG 2280 2:,130 
17PO PHLEN 2640 
2025 PHSTOR S,920 1930 

274 PIDN2 3850 3160 
210 PIDDN 3840 3150 

lrJ01 PINT 4890 000 '620 
3p3 PIOUT 3860 3170 

602026 Pl.,OR 400 
2o26 ptMQSAV 1940 1950 

602025 PMTR 380 
2u27 PPCSAV S.950 i960 

606064 PPT 520 
2031 PSCSAV S.910 1980 
2030 PSTSAV 1960 U70 

606460 l'TP !510 
606462 PTR 500 

12100 PURL.EN 1010 
1775 PURNM 4700 4710 
3700 PUR6TR 2'60 990 1010 2560 

546 PVTlN 3940 3950 
1713 R • 0 8780 ;$780 
1753 R AC aeoo 

666 " DO 8290 •S.50 '190 8530 
1754 R MQ 8810 
1755 R SC 8820 

5 R UC 760 2240 uoo 
1756 R ACS 8830 
6~4 R SLY 8060 4920 
655 R BL8 8070 7330 7460 7810 
6~6 R CBO 8080 6170 
6~7 R CB1 8090 uoo 
6PO R CB5 8100 5530 
hb1 R CB7 8110 
:~;. 7 R CLK 3970 2650 
665 R DBK 8150 2520 

1164 R DFN 8900 
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R CROSS REfERENCE 'f ABLE 

/) / 4 R 002 8350 
ti 75 R DOJ 8360 
hb4 R JMP 8140 3570 
114 R oco 8580 
ll.5 R OCJ, 8590 
1~6 R 0C2 8600 
717 R OC.} 8610 

26 R .310 980 2260 3480 
27 R .311 990 2280 3500 

6~6 R BITO 8000 5370 7900 
6~0 R BIT5 8020 5540 
651 R BIT6 8030 5350 6000 
652 R Bl T1 8040 52,50 6130 6580 
fi62 A CiL8 8120 7590 
~5 A CMP1 1390 
46 R CHP2 S.400 
-7 R CSPL. 1HO 
'64 R Ci WP 1380 4160 

1762 " DAPD 8880 3230 
1763 R DAP1 8890 

6i4 R F'GET '1660 6450 1690 7700 i'820 
246 R rl.,AG 3010 2860 2910 2960 3080 3090 3100 

1701 R F"RCA 8660 
1700 A rRoA 8650 

533 R 10.1 6840 7020 
1l60 R IORS 8860 

425 A 1<800 5680 4940 
407 R KSO~ '380 6670 
4i7 R KSD4 5560 '270 
4~3 R Kil 05. 5520 !JUO 
507 Kil06 6530 6460 
421 KiD7 5590 5510 
503 1<808 6450 6350 
41.0 1<809 !i490 5950 6480 6600 f.650 
4J7 MTRSt 5780 

1772 NA Mi 8980 4090 
1773 OVER 8990 

3p4 PIGO 3630 3580 
515 PU Ti '1440 
6io PUU 1'10 7•20 
606 PUU 1!HQ 7610 

34 R•cS 1170 
32 RPTO 1150 
33 R ~Bi- 1160 

230 R 2880 
235 A RPTR 2930 
242 R R•co 2980 
335 R SWAP 4150 •260 5790 

4'0 R S~PS 1330 4170 U80 
1714 R TYPE 9000 4080 

4 R310TM 750 6110 6930 
3~5 R3R~ST :J730 3'90 3770 3810 
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R CROSS REFERENCE TOLE 

51 R3TEMO t.470 6280 6980 7230 7350 7400 7680 
52 R3TiMl t.480 6240 '240 7;J70 7670 7720 
:;,3 R3Tf;M2 1490 5Q70 5UO 5250 5390 5520 5550 ,930 6030 6060 6120 6160 6390 

6410 6530 6570 6610 6620 6660 1250 
54 R3TEM3 1500 7220 19!JO 
55 R3HM4 1510 4070 500 5700 5710 7940 
56 R3TiM5 1520 5190 6410 
57 RJT~M6 1530 5360 6040 
5Q RJTM20 1460 6820 6960 6960 6970 

2 RlTM21 730 4790 4820 5100 6270 6300 6550 6560 7320 7340 7480 7600 
3 R3TM2< 740 7450 1410 7530 7540 7510 7740 1890 

34 R4CS 3HO 
663 RAORSS 8130 3560 62'0 6290 
6!:>3 RBI Tl 7 8050 7930 
647 AB IT3~ 8010 5090 6630 
327 RCLKST 4060 3320 

1757 RCLOCK 8850 
6 RCNT 3390 
6 RCNlRI. 770 

35 RC ORE H50 
60 RCTBFR 1760 1790 1800 1910 

:tOO RC.TB IN 1790 1920 4530 
1.02 RCTrLG 1810 
346 RCTKBD 4500 2710 
104 RCTNAM 1920 
i47 RIHOUT 4520 2680 

1003 RQBL.K 4910 020 4060 
1761 RDFl.AG 8870 3~10 

707 RDKDON 8490 
266 RDKL.OK 3340 3190 4020 5750 1350 
704 RDKOVR 8430 
253 ROKSVC USO 3010 

1765 RDS'TAT 8910 l~OO 
32 RDTO 3420 
33 RDT1 3'430 

422021 RiiS 330 
40 RUCAT 3470 3480 

1000 "ESL EN 920 
633 RPGH2 1810 7760 
234 RF'LAG 3790 3800 
17~2 RF'Rl.EN 8670 
1703 RrRSTA 8680 

526 RIO, IN 6790 4910 ,920 6880 7010 
540 RIO,OT 6920 5560 5690 7000 
454 RKBP01 6110 6020 
401 Rl<BP05 5240 5170 
4~6 RKBP41 5550 6050 6180 
357 Rl<BOIN 4750 4510 4590 4660 '800 
463 Rl<BP02 6230 6150 
441 RKBOOT 5910 4540 4610 4680 

16 RL..01..0K 1770 
107 Rh.1BFR 1960 1990 2000 2020 
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R CROSS REFERENCE TULE 

127 RL,1BIN 1990 2030 4600 
l .31 Rl.lf LG 2010 
-~~1 RL.1KBD 4580 2740 
l~5 RL.11..0t< 1970 
iJJ Rl.1NAM 2030 
3~2 RL.tOUT 4600 2800 
t.S6 Rl.2QFR 2070 l100 2110 2130 
1;6 lltl.29 IN 2100 2140 4610 
1.60 A~2J'LG 2120 
,~54 Rl.2KBD 4650 2770 
154 Rl.21.0K 2080 
162 Rl.2NAM 2140 
.s55 Al.20UT 4670 2930 
';5,s RNEWBR 1210 5680 1260 

1111 RNUMBR 8960 5500 '720 
635 RNXPTR 1880 7360 1710 7920 7960 
2-.1 RPBJ'LG 2970 
2c7 AP.F'l.ACi 2870 
214 RPil)N2 3550 
?70 RPIOON 3480 n10 4040 4100 5'570 57'0 !'770 
303 RPI OUT 3620 2'30 
?67 Rf111V2 3390 3000 
165 RPI SVC 2230 680 
4h RPITST 5500 3UO 
230 Rfl'TP 3780 3190 
235 RPTR 3800 3110 

1715 APuRNM 9010 
561 RPUTIN 1310 5180 1380 7390 7S5o 

35 RA CORE 1270 5590 
?.34 RRF'L.AG 2920 

1176 RRSTRT 9020 
21'2 RICO 3820 3930 

1776 AST RT 4710 
336 RIWAP~ 4160 
340 111 WAP 4180 

1766 RUCORtl 8930 
1767 RUOISI< 8940 
1704 RUTiMO 8700 
1705 AUTiM1 8710 
1706 AUTiM~ 8720 •ao 
1797 RUTiMJ 8730 
1710 AUTiM4' 8740 
1111 RUTiM5 8750 
1712 RUnM6 8760 
1110 RYAL ID 8950 
1755 SC 4;40 4550 

640000 SCRSTR 2670 
2021 scuve 1850 U60 

24J SHAAP 2890 
:317 SP COD 5410 

422122 SPL 430 
1opo SPl.5T 4960 

-
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R CROSS REFERENCE TABLE 

777400 SPM$K 5390 
2020 STSAVE 1840 uso 

j,55 SWAP 3680 3890 
336 SWAP1 J890 3900 
-~40 Sii1AP3 3900 3910 

1000 SW CAT 4750 4760 

1003 SWCL.K 4780 4790 4110 
1004 SW ERR 4790 4800 4250 
1007 SWMPl 4820 4830 
10~0 SWMP2 4830 4140 
1002 SW MTR 4770 4780 5760 
1011 SWO~R 48-40 

422022 SWP 3-40 
1001 SWPPR '4760 '770 

4o SWPS 3460 3470 
10~5 SWSPL 4800 4810 
1n06 SXSPL 4810 4120 
1300 SYS Li AS 2800 2810 

41300 sYsDA 2810 
1117 SYSMAX 2820 

100 TABl.EN 2630 2640 
2000 TBMPO 1630 1640 
20P1 TiMP1 1640 3.650 
20~2 TfiM,,10 1730 l740 
20Ji3 TEMPU 1740 1750 
2oi• TiMP12 1750 1800 
2002 TiMP2 1650 U60 
2003 TiMPJ 1660 1670 
2004 TiMP4 1670 UBO 
2005 TiMP5 1680 1690 
2006 T&MP6 1690 HO 0 
2007 TiMP7 1700 1710 
2ou TiMP8 1710 1720 
2011 TiMJ»9 1120 1730 

646000 Tll. 540 
3h rRcon· 5540 
315 TRCCN 5530 

2oPo TTEMPO 1630 
2001 TTEMP1 1640 
20i2 TTEMPa 1650 
2003 TTEMP;f 1660 
2004 TTEJiilP4 t670 
2og5 TTEMP' 1680 
2006 TTEMP6 1690 
2007 TTEMP7 1700 
20~0 TTEfltP8 1710 
20h TTEMP9 1720 

6 TTYCLK 3170 3180 
3 TTYNUM 3140 

lo TTY$PD 3150 3170 
l/14 TY Pi 4690 4700 
1766 UC ORE 4630 4640 
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R CHOSS REF"ERENCE TABLE 

1767 UDJSK 4640 4650 
:~.S6 UP ARR 2940 

16 uso 4250 4260 4280 
1,5 us1 4£90 4300 4320 
1?4 us2 4330 4340 4360 

0 use~ 2790 
3 USERS 2850 3200 

14000 USLtiN 960 2640 
2015 US TORE 1800 1810 

75 UTO 4280 
1C!4 UT1 4320 
1,3 Ul2 4360 

1704 uTEMo 4440 4450 
1705 uTEM1 4450 4460 
17P6 UTEM2 4460 4470 
1707 UTEM3 4470 4480 
17).Q UTEM4 4480 4490 
1711 UTEM5 4490 4500 
1712 UTEM6 4500 4510 
1710 VALID 4650 4660 
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R UNDE~INEO SYMBOLS 

u 5630 
#~ 5640 
#J 5650 
#4 5660 
#5 5680 
OliF'JNS 100 100 120 120 580 580 2680 2610 3210 3210 5130 5330 
P\JRCOD 5140 5270 
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R 

5280 
5430 
5610 

Ol;04f08 

3070 

~DP·9 MINI TIME-SHARING SVST~M RESIDENT EXECUTIVE PROGRAM 

MACRO CROSS RErERENce TAB~E 

~730 4750 o790 6920 7210 7310 7660 7880 

PAGE 37 
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100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
~60 
370 
380 
390 
400 
410 
4~0 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
,30 
540 
550 
'60 
570 
580 
590 
600 
610 

• 
* • 
* • 
* 
• 
• 
* 
* • 
• 
* • 
• 
• 
• 
* • 
• 
• 
• 
• 
• 
• 
* • 
• 
• 
• 
• 
• 
• 
• 
• • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
* • 
• 
• 

,TIT~~ SWAPPING OVERLAY 
.NA~E SWp--802 

A S~AppER CAL~ CAN BE INITIATED BY EITHER TME RESIDENT PROGRAM OR A 
RUNNI~G P~OGRAM. IN EITHER CASE, T~e ACTUAL 5WAPPE~ reTcH IS ACCOM~LISHED BY 
USING THE RESIDENT DISK 
MANOL~R TO READ lN TME SWAPPER AND TRANSPEI TO IT. TMIS MEANS THAT 
NO MATTER WHO INITIATES TH' SWAPPER CA~L, IT IS ENTE~EO WITH THE 
5YSTEM-USlNG.TME-DISK FLAG CDK~OK) ser. DKLOK 8EtNG IET PREVENTS 
ruRTHtR INTERRUPTS FROM TRYING TO CALL THE SWAPPSR PREMATURELY. THEIR 
OCC~RENcE Is MERE~Y NOTED. 

lf TM~ RESIDENT pROGRAM INITIATES A SWAp~ER CALL, IT 15 THE RESULT 
OF A PRO~RAM INTERRU,Tt 

1> A USER MAS TY~eo A NUL~ (CONTROL S~IFT P), TMIS ~ILLS MIS OUTPUT AND 
RUNNING PROGRAM AND SETS A FLAG TMAT HE NEEDS TME MONITOR. 
lf NO OTHER USER IS CURR&NTLY RUNNING, IT ALSO CAUSES THE SWAPPER 
TO BE CALLED To LOAD THE MONITOR F~R HIM. 

2> THE CLOCK HAS RUN DUT AND THERE IS ANOTMER UIER WHO IS READY 
TO RUN CI,E, NOT 110 R0ADB~OCKEO), TMIS CAUSSS TME SWAPPER 
TO Bi CAL~ED To SWAP THE USERS • 

4 RUNNING PROGRAM MAY lNITIATi A SWAPPER CALL AS TME RiSULT OF A pROGRAMMING 
eRAOR, A SPECIAL JOT lNSTRWCTlON, OR A DECISION. 

1> WHEN A MEMORY pROTiCT ROUTINE DETECTS A PROGRAMMING ERROR IT CALLS TME 
SWAPPER 'O TRANSFE• THE USER TO THE MONITOR/SYSTEM MESSAGES PROGRAM, 

PAGE 1 

2> WHEN TME USER PROGIAM execWTES A S-EClAL IOT INSTRUCTION A MEMORY PROTECT 
ROUTINE DISCOVERS tT AND CALLS THE SWA~PER TO GET TME SPECIAL 
IOT INSTRUCT!ON MANDLER OVERLAY ANO TRANSFER TO IT. 

3) A RUNNING PROGRAM "AV DECIDE TO CA~L TME SwAPPER ITSELr CE,G. 
MONITOR WISHiS TO CA~L DDT>, 

!ACM OF THESE TYPES Of SWAPPER CAL~S, EXCE'T TME LAST, MAS ITS 
OWN SPECIAL !NTRV TO TME SWAPPER ce.G, SWMTR & SWS'L, TO LET TME 
~WAPPcR SET UP TM& SWAPPING PARAMETE~S A~D TO MINIMIZE TME AMOUNT 
Of ~EQUIRED ~eSIDiNT OR OVIRL4Y cooe. lMtS ALSO K&EPI THe seTTJNG or 
THE S~APPER CONTROL wo~o WITMIN TMe SWAPPE•, FACILIT4TING FUTURE CHANGES IN THE 
9W4PPER, 

THE INTERRUPT SYSTEM MuST BE TURNED ON fOR A! MUCH or TME SWAPPER 
OPE~ATING TIME AS POSSIBLE, OR ELSE TELETY'E OUT~UT CANNOT BE GUAl~NTEED 
TO 8E CONTINUOUS. BEFORE TME INTiRRUPT SYSTEM CAN BE TURNED ON, TM& 
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620 * 
6JO * 
640 • 
650 * 
660 • 
670 * 
680 * 
690 * 
100 • 
710 • 
no • 
.,JO • 
'140 • 
150 • 
160 • 
170 • 
180 • 
190 • 
800 • 
810 • 
820 • 
830 • 
840 • 
850 • 
860 • 
870 • 
880 • 
890 • 
900 • 
910 • 
920 • 
930 • 
940 * 950 • 
960 • 
970 • 
980 • 
990 • 
1000 • 
1010 • 
1020 • 
1030 • 
1040 
100 

Si14APP&NG OVERl,,AV 

SAVED USER REGISTERS MUST BE COPtiP TO PREVENT TMEIR DESTRUCTION, 
Al,,50 THE CURRENT CORE USER STATUS MUST B~ !AVED SO TMAT SRCORE CAN 
BE SET TO ZERO TO SIGNAL TME RESlOSNT PROG8AM THAT TMERE IS NO MEMORV 
PROTECT PROGRAM IN CORE, OTHERWISE TME RESIDENT PROGRAM WILL ATTEMPT 
TO TRANSFER TO NON~EXISTANf RQUT!Nes. 

TME SWAPPING OvERl,,AY IS CONTROL.LEO BV rouR PARAMETERS PASSED TO IT 
CiUTEMO-SUTEMJ,, IT WlLL PASS TO T~E CALL.ED PROG~AM THE CALLING 
PROGRAM'S NAME <IN SUTEM4), THE CA~LlNG PROGRAM'S OVERLAY <IN SUTEM5>, 
AND THE PASSED PARAMETERS lSUTEM6 • SUTEM7t 
TM!S lS TO A~l,,OW SOME INTEi.PROGRAM COMMUNICATIONS, 

PAGE 

5UTEMO; SWAPPER PARAMETER #1 BIT CODED WORD TO CONTROL TME SWAPPER OPERATION 

SUTEM1: SWAPPER Ji'ARAMliTER 
SWA~PER PASSES CAL~ING PROGRAM'S NAME 

#2 NAMS or PMANTOM OR S.USER PROGRAM BEING SWAPPED 
SWAPPER PASSES CAL~ING PROGRAM'S EXTENDED Pc 

5UTEM21 SWAPPER PAIUMETER #3 RESTA~T ADO•ESS OVERRIDE 
<lNTERNALLYt Dl•ECT RESTART 

5UTEM4: PASSED PARAMETER #1 
SUTEM51 PASSED PARAMETER #2 
5UTEM61 PASSED PARAMETER #3 

TM! "CURRENT COR& USERn f CCU) Is THE JOB W~OsE P"OGRAM NAME IS IN SRCORE. 
lN!TIALLY TMIS II THE JOB MMICH TM! SWAPPER INTERRUPTED, 

THE "NEXT CORE USER" (NCU> IS THE ONE WHOSE USER NUMBER IS PASSED IN 
S3fEM4. 

TME GENERAL SWAPPER ,ROCEOURE lSs 
1> S~T UP ANY or TME PARAMETiRS TMAT STILL NEED TO BE SET UP. 

CSPECIA~ eNTRANCES ONLY>, 
2> S4VE EVERYTHING THE INTERRUPT SYSTEM WOULD CLOBBER IF ALLQWEo TO. 
3> SAVE TME SWAPPBR CONTROL PARAMETBRS, TME PASSED PARAMETERS, THE CCU 

AND NCU ITATUSJ rLAG THE SYSTEM IS USING THE DISK ANO THERE 
1S NO MEMORY PRO,EcT oVeR~AY 1N coRe CURRENTLY. 

4) INITIA~IZE TME EXIT TO 8E TMROUGM IPIOON AND TuRN ON TME JNTERRuPTS, 
5> SiT UP A COPY Of THE MONITOR FOR EACM USER WMO MAS REQUESTED IT, 
6> RESTORE THE SWAPPER CONTRO~ PARAMETERS. 
7> DO TME REQUESTED SWAPPER ACTIVtTV, 

I I NS8T Diff I NS 
, I f'UND DEF"I NS 

2 
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5720 
57JO 

01•04Z11 SWAPPING 0\IERL.AY 

, LIST 
,END 

ON 

PAGE 3 
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001000 
SIOlOOO OOH26 
Po1001 6010'4 
001002 601015 
Po1003 ~01012 
001004 601016 
001005 601031 
P01006 601043 
001001 60:1.035 
POlO!O 601037 
001011 601047 

001012 
001012 20l.577 
~01013 040702 
001014 60l,054 

0010l5 
001015 141706 

DOl.016 
Po1016 2.01600 
POlOS.7 040702 
001020 201601 
001021 o4o7o3 
Po1022 ?77777 
P01023 :540000 
001024 ,00651 
U01025 043.704 
V01026 221704 
Po1027 041705 
P010JO ~01054 

1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1110 
1180 
U90 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1480 
1490 
1500 
1510 
1520 
1530 
1540 

01;04,11 

* 
* • 
• 
Sl'ICAT 
SWPPR 
SWMTR 
SWCl,.I< 
SW ERR 
SWSPI. 
SXS?I. 
SwM?1 
SWMP2 
SWOi;tR 

* • 
• 
• 
• 
• 
SWAP4 

* • 
• 
SWAp3 

• .. 
• 
• 
• 
SlllAP1 

M1 

SWAPPING QVERL.AY PAGE 4 

SWAPPER CONSTANTS, ENTRANCES, ETC, 

,STITI. SWAPPER CONSTANTS, ENTRANCES, ETC, 
,MEAD S 

ENTliUNCE VECTOR 

, 1,.0C 
O ATL.G•1 
JMfl 
JMP 
JMr-
JMP 
JMF> 
JMP 
JMP 
JMP 
JMP 

OVSTRT 

SWAPO 
SWAPJ 
SWAP4 
SlhP1 
SWP10 
SWP13 
SwP11 
SWP12 
SWP14 

START OF THE OVERLAY AREA 

GENERAk ENTRANCE TO lME SWAPPER 
ENTRANCE TO CA~L T~E MONITOR 
ENTRANCE TO EFFECT A CLOCK SWAP CSAVES RESIDENT CODE> 
ENTRANCE TO OUTPUT A STANDARD SYSTEM 6RROR MESSAGE 
ENTRANCE W~EN MEMO-Y P~OTEcT ROUTINES DETECT A SPECIAL IOT 
ENTRANCE FROM SPECIAL JOT HANDLING TO GET THE USER BACK TD 
GET MEMORY PROTECTION OVERLAV #1 
GET MEMORY PROTECTION OVERLAV #2 
MP12 FOR AN OPERATE INSTRUCTION 

ENTRANCES FROM TME RESIDENT pROGRAM 

C~OCK SWAP ENTRANCE 

t t I 

I.AC (662000) 
DAO $QCO SET TME SWAPPER CO~TROL WORD 
JMI' SWAPO 

MONITOR ENTRANCE 

''I 
DZM SUTEM2 CA~L THE MONITOR INSTEAD or AN ERROR MESSAGE 

STANDARD SYSTEM ERRO~ MESS~GE PRINTOUTS 
ENTER WITM TME MESSAGE NUMBER ALAEADY SET IN SUTEM2 

.. ' 
I.AC 
DAC 
L.AC 
DAC 
I.AW 
TAD 
AND 
DAC 
L.AC 
DAC 
JMI' 

(652000) 
$0CO 
CiMTR) 
50C1 
"'1 
0 
UDRSS 
$UTEMO 
$UTEMo,x 
$UTEM1 
SWAPO 

SET THE SWAPPER CO•TROL WOAD 

SET THE SYSTEM PROQRAM NAMES MONITOR/MESSAGES 

SET T~E PROGRAM COUNTE• TO ~AINT 

SA~E THE INSTRUCTION GENERATING THE ERROR 

NORMAL 
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0010~1 
001031 200047 
Po1032 040040 
001033 161000 
001034 •01052 

0010;$5 
POl0~5 200045 
001036 141000 

001037 
001037 200046 
uo10•0 040040 
001ou 161002 
Polo•2 6010'2 

0010"3 
Po1U3 200045 
i01U4 040040 
~OlU5 160270 
0010•6 601332 

001047 
Polo'7 200046 
Pol050 040040 
001051 761004 

001052 
P01052 0406'4 
001083 601334 

1550 
1560 
1570 
1580 
1590 
1600 
1610 
1620 
1630 
1640 
1650 
1660 
1670 
1680 
1690 
~.700 
1710 
1720 
1730 
1740 
1750 
1760 
1770 
1780 
1790 
1800 
1810 
1020 
1830 
1840 
1850 
1860 
1870 
1880 
S,890 
t900 
1910 
1920 
1930 
1940 
1950 
1960 
1970 
1980 
S,990 
2000 
2010 
2020 
2030 
2040 
2050 
2060 

• 
• 
• 
• 
• 
• 
• 
• 
SW?tO 

* • 
• 
• 
SWPU 

* • 
• 
• 
SWP12 

• • 
• 
• 
SWP14 

SWAPP 1 NG OVERLAY 

OVERLAY EXCHANGES 

,STIT~ OVERLAY EXCHANGES 

ENT~ANCES To SWITC~ oVERLAVS ARoUND. MoST Of TMEM ARE MoRE 
ABRUPT THAN THE OTHER ENTRANCES, T~EY 00 NOT NECESSARILY FOLLOW 
THE NORMA~ SEQUENCE OF SWAPPER OPERATlONS. T~lS IS BECAUSE IT 
IS ASSUMED TMAT TMEY ARE IN-AND-OUT SO FAST, THIS APPROACH SIMPLIFIES 
COOING A GOOD DEAL AND ALSO LETS THE SYSTEM RUN MORE EFFICIENTLY. 

.. ' BRlNG IN THE SPECIAL lOT HANDLER OVERLAY 
I.AC: LOAD ITS PHYSICAL. ADDRESS FROM TME CORE CATALOG 

PAGE 5 

DAC 
L.AW 
JMP 

$CSPI.. 
$SWPS 
$Siil.ST 
SWP19 

SET lT lN THE PARA~ETERS LIST roR THE RESIDENT DISK MANDLER 
GET A POtNTER TO ITS ENTRANCE 

SWlTCH FROM MEMORY pROTECT!ON OVERLAY #2 TO MEMORY pROTECTION OVERLAY #1 

t •I 

LOAD ITS PHYSICAL. BISK ADDRESS PROM TME CORE CATALOG 

SW!TCH FROM MEMORY pROTECTJON OVERLAY #1 TO MEMORY pAOTECTION OVERLAY #2 

.. ' 
l.AO 
OAC 
L.AW 
JMP 

SCMP2 
$SWPS 
SIOTO 
SWP19 

LOAD JTS PHYSlCAL. DISK ADDRESS rROM TME CORE CATALOG 
SET lT IN 'HE PARAMETERS LlST FOR THE RESIDENT DISK MANDLER 
LOAD THE ReSTART ADDRESS 

SWITCH FROM THE ~PECIAL !OT HANDLER OVERLAY TO MiMORV PROTECTION #1 OVERLAY 

SCMP1 
SSW PS 
SP I DON 
SW121 

LOAD ITS P"YSICAL DISK ADDRESS ,ROM THE COR6 CATALOG 
SE' IT IN THE PARA~ETERS LIST FOR THE AESIDiNT DISK MANDLER 
LOAD THE R!START ADDRESS 

GET MEMORY PROTECTION OVERLAY #2 ~~ THE OPERATE INSTRUCTION ROUTINE 

'.' l.AC 
DAC 
L.AW 

I' I 

OAC 
JMP 

SCMP2 
$SWPS 
$MPOf'R 

$00 
sw120 

LOAD ITS PMYSICAL DISK ADDRESS PROM TME CORE CATALOG 
SET IT IN THE PARAMETERS LIST VOR THE RESIDENT DISK ~ANOLER 

SE~ THE RESTART ADDRESS 
SWAP IN TME CORRECf OVERLAY 



001054 
~01055 
001066 
0010~7 
001060 
001061 
001062 
001063 

001064 
Pol065 
001066 
P01067 
001010 

Po10H 
0010'2 
i>01073 

P01074 
P010'5 
~01016 
Pol077 
Po11oo 
Pol101 

05131172 

s 

~00000 
04,1.776 
200005 
041753 
200026 
041723 
200027 
041724 

201772 
041575 
140035 
aooo55 
041576 

?000'42 
760210 
044513 

760011 
040010 
?6l. 724 
040011 
101337 
200702 

2070 
2080 
2090 
2100 
2110 
2120 
2130 
2140 
2150 
2160 
2170 
ueo 
2190 
2200 
2210 
2220 
2230 
22'40 
2250 
2260 
2270 
Z280 
2290 
2300 
2310 
2320 
2330 
23'40 
2350 
2360 
2370 
2380 
2390 
2400 
2410 
2420 
2430 
2440 

OH-04111 

• 
• 
• 
• 
SWAPO 

• 
• 
• 

• 
• 
• 

• 
• 
• 
• 

SWAPPING OVERL.AV 

SETUP AND INITIALIZATION 

,5TIT~ SETUP AND INITIALIZATION 

ALl. ENTRANCES MERGE MERE 
SAVE THE USER•S REGISTERS BEFORE T~E INTER~UPT SVSTEM CLOBBERS TMEM 

L.AC 0 
DAC $RSTRT 
l,.AC UAC 
rue uc 
~AC $,310 
DAC $,0+10 
I.AC $, 311 
DAC $, 0•11 

SAVE THE CURRENT CORE USER (CCU) AND NEXT CO~E USER f NCUt NAMES 

PAGE 6 

L.AC 
DAC 
DZM 

$NAME 
CCU 
SRCORE 
UTEM4 
NCU 

SET NO CCU SO RESIDENT PROGRAM DOESN•T ASSUME MEMORY PROTECT OVERLAYS 
1..AC 
IHC 

NOW THE SYSTEM IS SECURE, IT IS OK TO AL~OW INTERRUPTS AGAIN 

!ON 
I.AW 
OAC 

5PIOON 
STRTWD SET TM~ STANDARD EXJT, INITIALLY 

NOW SAVE TME ccu•s LOW COR& -~ 12-17 <THE -EIT 11 AL~EADY SAVED> 

I.AW 
OAC 
t.AW 
IUC 
JMS 
I.AC 

11 
10 
$,0+11 
11 
SW200 
soco 

SEJ TME SAVE TO START AT LOCATION 12 

SET TME STORE TO START AT TME IMAGE Of 12 
DO THE coRe SAVE 
LOAD THE SWAPPER CONTROL WORD 



SwP--BU2 

~01102 
P011D3 
001104 
001105 
001106 
001101 
001uo 
P011U 
001u2 
001U3 
001114 
00l1J5 
00lU6 
001117 
POlUO 
001121 
001122 
001123 
P01U4 
0QlU5 

POlU6 
001121 
tl01UO 
P01U1 
P01U2 
001133 
001134 

P01U5 
001U6 
POlU? 
Po1UO 
P01U1 
001u2 
Oo1U3 
001U4 
Oo1U5 
P01U6 
'101U? 

P01150 
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741110 
()Q1126 
741110 
601135 
'143.UO 
601150 
744110 
601155 
60l.166 
741110 
60.\203 
'141110 
601224 
141110 
601234 
141110 
601261 
14U10 
601210 
60U'13 

040702 
iU5'15 
041361 
16U33 
toiJ60 
200702 
60U04 

040702 
20U16 
94U1' 
601146 
171117 
341711 
041361 
76U46 
601360 
aoa102 
601106 

040702 

2450 
2460 
2470 
2480 
2490 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2570 
2580 
2590 
z600 
2610 
2620 
2630 
2640 
2650 
2660 
2670 
2680 
2690 
2700 
2710 
2720 
2730 
2740 
27'0 
2760 
2770 
2780 
2790 
2800 
2810 
2820 
2830 
2840 
2850 
2860 
2870 
2880 
2890 
2900 
2910 
2920 
2930 
2940 
2950 
2960 

0 

0 

0 

SW09 

Slil39 
SW49 

SW5Y 

5W69 

SW79 

SWB9 

• 
• 
• swoo 

• • 
• 
SW10 

swu 

• • 
• 
SW20 

S~APPlNG OVERL.AY PAGE 7 

MAIN OPERATING ROUTINES 

,STlT~ MAIN OPERATING ROUTINES 

GENEHAL SWAP ROUTINE, ACTIVATE SUBROUTINES CALLEO rOR BY THE SWAPPER CONTROL woRo IN $S0CO 

SPAlRAL 
JMP SWOO 
SPAlRAL 
JMP sw10 
SPAIRAL 
JMP SW20 
SPA I HAL 
JMf' SW30 
JMP SW40 
!PAI HAL 
JMP Sw5Q 
SPAIRAL 
JMFI SW60 
SPAIRAL 
JMP SW70 
SPAIRAL 
JMP swao 
SPAIRAL 
JMP SW100 
JM" SW110 

SWAP our THE CURRENT USER'S eoRE 

SWAP our THE CURRENT USER'S JOB TABLE (Ir NOT ALSO NCU) 

SET NCU la CCU <NUMBER> 

READ IN THE NcU•S JOB TAB~E t1r NOT ALSO ccU> 
NOW SEE If WE NEED TO OVERRIDE TMIS SWAP-IN WITH A MONITOR CALL 

READ lN TME NCU•S CORE 

READ IN THe NCU•S PHANTOM PROGRAM NAMED IN soc1 OVER TME OLD PMANTOM CORE 

READ IN THE NcU•S S~USER PROGRAM NAMED IN sOc1 OVER THE OLD USER CORE 

~ECORD THE NEW CCU 

•ESET THE RESTART ADDRESS TO TME ONE PASSED IN S0C2 
RESTORE TME USERtS LOW CORE, PASSED PARAMiTERS, OVERLAYf ANO GO 

SWAP OUT TME CURRENT CORE ~SER 

OAC 
I.AC 
OAC 
1,.AW 
JMP 
I.AC 
"ET 

$QCQ 
CCU 
OUT1 
•• 2 
OUT 
so co 
SW09 

F'JRST SAVE THE SWAftPB~ CONTROL WORD 
LOAD THE C~RRENT CORE US&R•S NAME 
SE' IT FOR $WAPPINI 
SET THIS ROUTINEtS RESTART 
SWAP our THE USER 
RELOAD THE SWAPPER CONTROL WORD 

SWAP UUT TME CURRENT CORE USER 1 S JOB TABLE CUNLESS ALSO NCU> 

DAC 
I.AC 
UD 
JMI" 
I.AW 
UD 
DAC 
L.AW 
JMP 
L.AC 
"ET 

soco 
NCU 
CCU 
sw1a 
""1 
$NUMBR 
OUT1 
•• 2 
OUT 
so co 
SW19 

SET NCU :• CCU CNUMB6R) 

OAC $0CO 

~IRST SAVE TME SWA,PER CONTROL WORD 
LOAD THE NEXT CORE USEAtS I.D. 
CHECK fQR DlfrERENT fROM CCU 
SAME ~- ooN•T BOlMER 

'O~M TME JOB TABl.E rlLEN4ME 
SET fOR THE WRlTE 
LOAD TME STANDARD 'EITART 
WRITE OUT THE JOB TABLE 
RELOAD TME SWAPP&R CONTROL. WORD 

PI~ST SET THE SWAPPER CONTROL WORD 
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s MAIN OPE~ATlNG ROUTINES 

001151 20l.771 2970 I.AC SNUMBR LOAD TME C~RRENT CdRE US&R•S NUMBER 
!)01152 041576 2980 OAC NCU SET IT AL.SO AS TME NEXT CORE USER 
~01153 200702 2990 L.AC $0CO ~ELOAO THE SWAPPER CONTROL WORD 
P01154 601110 3000 JM,_ SW29 

3010 • 
3020 • 
:5030 • READ lN THE JOB TABl.E OF THE USER WHOSE NUMBER IS pASSED IN NCU 
3040 • 

Po1t55 040702 3050 SW30 DAC $0CO FIRST SAVE TME SWA@PER CONTROL WOAD 
~01156 ao1s16 3060 I.AC NCU LOAD THE NeXT 00-E UIER'I l.D. 
001157 541575 3070 SAD CCU CHECK fOR 9lFf&R&NT fROM CCU 
001160 601165 3080 JMP SW38 SAME ~~ DONtT BOTHER 
P01161 341602 3090 ho (wt) ro•M THE NAME Of TNE NCU JoB TABLE 
001162 04136~ 3100 DAC IN1 SET FOR REAO·lN 
001163 161165 3110 I.AW .•2 LOAD THE STANDARD ~EITART ADDRESS 
001164 601363 3120 JMP IN READ IN TME JOB TABLE 
Po1165 200702 :5130 SW38 I.AC soco RELOAD THE SWAPPER CONTROL WORD 

3140 • 
3150 • SEE If' THERE IS A MONITOR CALL OuTSTANDING roR nus uSER 
3160 • 

DOU66 3170 SW40 • I I 

Po1166 040702 3180 DAC $0CO rI~ST SAVE TME SWA,PER CONTROL WORD 
j01167 l2l. 771 3190 I.AC: SNUMBR,X LOAD THE MONITOR CALL FLAG 
001110 141200 3200 !NA SKIP If TMERE IS AM OUTSTANDING FLAG 
0011'11 •0~201 3210 JMP SW48 NO -- EXP 
'1011'2 164771 3220 DZM SNUMBR,X CL6AR THE REQUEST 
0011'13 :1?01601 3230 I.AC <SMTR> 
001174 040703 3240 DAC soc1 SET TME MONITOR ~ROGRAM NAME 
0011'5 200702 3250 I.AC so co LOAD TME GIVEN SWA~P6R CONTROL WO Ro 
001176 501.603 3260 AND ( 077777) GET RID Of TME GIVEN LOAD CALL 
001177 ;i?4l604 3270 XOR <200000> SET A CA~L TO l.OAO A ~MANTOM PROGRAM (MONITOR) 
001200 040702 3280 DAO soco RESTORE TME CORRBCfED SWAPPER CONT~OL WORD 
i)01201 aoo102 3290 SW48 l'AC so co LOAD THE SWAPPER CONTROL WORD 
001202 ~OUl.3 3300 ET SW49 

3310 • 
3320 • 
3330 • READ 

'"' 
HtE NEXT CORE USER, ALLOWING f0R TME ?URE CODE PORTION OF PMANTOM PROGRAMS 

3340 • 
it012D3 D40702 3350 S~50 DAC SOCO rIRST SAVE TME SWA~peR CONTROL WORD 
001204 ~015'16 3360 l.AC NCU LOAD TME NCU'S NUMBER 
001205 l.0134 7 3370 JMS SW210 LOCATE HIM IN TH! IWAP~ER TABLE 
Po1206 221423 3380 l.AC USER,)( LOAD THE NCu•s ~AME 
001207 041364 3390 DAC IN1 AND SET JT FOR SWA-PING 

.--~ D012S.O 161212 3400 l.AW .•2 
0012il 6Ql,363 3410 JMP IN SliilAP IN TME USSR 
P012i2 201715 3420 l.AC SPURNM SE& IF THERE IS A PURE CODE PORTJON TO LOAD 
Po12!3 14~200 J43D !NA 
Po1214 601222 3440 JMP SW58 NO ~- CLEAN UP ANO E~IT 
po12i5 543700 :5450 SAD SPURS TR VES -~ SEE IF THE ~URE CODE IS ALREADY IN 

- ~012!6 601222 3460 JMP SW58 YES, SO DON'T RE•READ IT 
00l2s.7 04l,364 3470 OAC IN1 YES -· seT T~E PURE CODE DATA f"OR SWAP ... IN 
po1220 161222 3480 I.AW .•2 LOAD THE STANDARD •ESTART 
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Do1221 601363 
"01222 200702 
001223 601115 

001224 
001224 '40010 
Po1225 040?02 
Po1226 163701 

001227 041716 
Uo12SO 20U05 
001231 042,714 
P.01232 Hi576 
P012S3 6.0s.241 

Po1234 040702 
po12n 175717 
001236 04i. 716 
101237 S.41714 
0012•0 20U16 
0012•1 041712 
0012•2 041364 
P01U3 7U245 
0012•4 601363 
0012•5 200045 
0012•6 041713 
Po12.-1 200703 
001210 041364 
P012'1 76U'3 
~01212 toU63 
0012'3 201714 
0012!54 740200 
~01215 20~700 
P01H6 04171' 
001211 100702 
001260 601121 

f01261 040702 
0012•2 ao1111 
001263 S.01347 
f01264 202.712 
001265 061423 
j,01266 200702 
P01267 60U23 

3490 
3500 
3510 
3520 
3530 
3540 
3550 
3560 
3570 
3580 
3590 

3600 
:5610 
3620 
3630 
3640 
3650 
3660 
3670 
3680 
300 
3700 
3710 
3120 
3730 
3740 
3750 
3760 
3770 
3780 
3790 
3800 
3810 
3820 
3830 
3840 
:t850 
3860 
3870 
3880 
3890 
noa 
3910 
3920 
3930 
3940 
3950 
3960 
3970 
3980 
3990 
4000 

01J04:11 

SW58 

• 
• 
• 
• 
SW60 

• • 
• 
• 
SW70 

SW72 

• • • 
* SW80 

SWAF»PlNG OVERL.AY 

MAIN OPERATING ROUTINES 

IN 
$0CO 
SW59 

AND READ lN THE REST OF THE PHANTOM 
RESTORE TME SWAPPER CONTROL WORD 

~EAD lN THE PMAN!OM ?ROGRAM NAMED IN $0C1 9VER TME OLD PMANTOM COMMON 

t •I 

,_Al. 
DAC 
I.AW 

DAO 
I.AC 
DAC 
TAD 
JMI' 

so co 
SPURUR+'l 

SRSTRT 
(f'MANTOMI 
$TYPE 
NCU 
SW72 

BV~ASS THi s-useR OPTION 
NOW SAVE TME SWAPPER CONTROL. WORD 

8E1, TME STANDARD P~ANTOM PROGRAM START ADORESS 

SEf TMi TYPE TO BE A PMANTOM PROGRAM 

~EAD TME NCU•S OLD PMANTOM CORE 

~E40 IN THE s.USER pRQORAM NAMED IN soc1 OVER TME OL.D USER CORE 

$0CO 
S81<·1 
SRSTRT 
STYPE 
NCU 
SNAME 
IN1 
.•2 

rIRST ~AVE TME SWA,p!R CONTROL WORD 
LOAD TME MAX1MUM ADD•ESS 
SET IT AS TMa S-USER P•OGRAM STA~T 
SE' A USER•TVPE PROGRAM 
LOAD TME NCU•S TELETVPE NUMBER 
AND SET IT Al.SO AS TME ICRATeH r!LE NAME 
SET IT-FOR SWAP·!N 
LOlD TME STANDARD NEITART 
READ THE O~D USER co•E 

PAGE 9 

DAQ 
I.AW 
DAO 
DZM 
l.l\C 
OAC 
DAO 
I.AW 
JM~ 
l.1\C! 
DAC 
I.AO 
DAO 

IN 
SCMPt 
SQYEA 
$QC1 
IN1 

LOAD A POlNTSR TO fME MEMORY PROTECTION OVERLAY #1 LOCATION 

1.•W 
JM-
1.AC 
IU 
I.AC 
DAC 
I.AC 
UT 

.•2 
I ti 
STVPE 

5PURSTR 
SPUR NM 
so co 
SW?9 

SET IT AS TH! STANDA~D SVSTEM ~ROGRAM OVERLAY 

SEr THE 'l~ENAME DESIRED FOR SWAP IN 
SEf TMI ROUTINE RESTART 
DO TME iWAP 
LOAD THE ~RQGRAM TYPE 
SK~P FOR USEA PROG•AMS 
ELIE ~DAD fME PURE·CODE 'ORT!ON•S NAME 
SEf TME PURE-CODI to•TION NAME CIF ANY> 
RESTORE TMI 9WAPPE• CONT•OL WORD 

TMI FILE MAS BiEN SWAppED IN •• NOW SET !Tl TABLE ENTRV 

DAC 
I.AO 
JMS 
I.AO 
DAO 
I.AO 
RET 

so co 
SNUMBR 
sw210 
SN A Mi 
U$&R,X 
so co 
SW89 

rI•ST SAVE THE SWA.PER CONTROL WORD 
LO•D THE USEA NUMB!R 
rIND MIS iNT~Y IN 'Me SWAPPER TABLE 
RELOAD H!S USER NUleeR 
AN9 UPDATi TMIS USER'S P•OGRAM NAME IN SWAPPER'S TABLE 
REITOAI THE SWAPPE• CONTROL WOAD 
AND EXIT 
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001270 
0012'10 200704 
~012'1 740200 
0012;2 00716 

Po1273 160011 
001274 040011 
001215 761724 
0012?6 040010 
Po12n 101337 

001300 
001301 
001302 
P01303 
Po1304 
001305 
Pol306 
Po1Jo1 

2U755 
24l.606 
342,607 
,01610 
041305 
140040 
2017'4 
652000 

oouio aoi11J 
i01Jl1 040040 
11ou12 aoooH 
iio13p 042.361 
~01314 76'.316 
P01315 6UJ60 
PolJU 700002 
Pou11 aoi 111 
~01310 04003, 
P013U 202. 7'J 
POlJ22 04000' 
Po1J23 202.723 
P01324 040026 
'101315 ao112• 
oouu 040027 
P0131? 101716 
fJ01J30 040000 
Po1J~1 aU51J 

OU3il2 
j01J32 040654 
001333 S,40266 

001334 

4010 
4020 
4030 
4040 
4050 
4060 
4070 
4080 
'4090 
4100 
4110 
4120 
4130 
4140 
d50 
4160 
4170 
U80 
4190 
4200 
4210 
4220 
4230 
4240 
4250 
4260 
4270 
4280 
4290 
4300 
4310 
4320 
4330 
4340 
4350 
4360 
4370 
4380 
4390 
4400 
4410 
4420 
4430 
4440 
4450 
4460 
4470 
4480 
4490 
4500 
4510 
4520 

Ol.}04111 

• 
• • 
• 
Sw100 

• 
• 
• 
sw110 

• 
• 
• 

• • 
• 

sw121 

sw120 

SWAPPING OVERL.AY 

MAIN OPERATING ROUTINES 

OVERRIDE TME RESTART ADDRESS 

t •I 

I.AC 
9ZA 
DAC: 

$0C2 

$~STRT 

PIRST SAVE TME SWA,pER CONTROL WORD 
LOAD THE NEW RESTAIT ADD~ESS 
81< IP If NONE 
AND SET IT 

RESTORE THE CURRENT CORE USER•S ~ow CORE 

L,AW 
DAC 
L.A W 
DAC 
JMS 

11 
11 
$,0•11 
10 
sw200 

SET THE RESTO~ATION TO START AT LOCATION 12 

SEf THE L.OAO TO START AT THE IMAGE or LOCATION 12 
DO THE RESTORATION 

RESTORE THE uSER•S MQ AND SC 

I.AC 
><OR 
TAD 
AND 
rue 
)()( 

I.AC 
~MQ 

$SC 
( 77) 
(640402) 
(640477) 
.•1 
$MQ 

RELOAD THE O~D STE .. COUNT 
COMPLEMENT TME STEP COUNT 
DE~E~OP A PSEUDO•NOR~ALl!E INSTRUCTION 
DELETE POSSlBL.E STEP COUNT OVERFLOW 
PLACE THE NORMALlZB INSTRUCTION IN SEQUENCE 
STiP cOuNT TO TME Sc 
RELOAD THi OL.D MQ 
AND SET !T 

~EAO IN THE OViRL.AY AND GO 

LAC 
lUC 
I.AC 
OAC 
I.AW 
JMl!t 
IOI' 
L.AC 
DAC 
I.AC 
DAC 
I.AC 
OAC 
I.AC 
DAC 
I.AC 
DAC 
I.AC 
t t I 

DAC 
CZM 
t •I 

SOVEA 
$$WPS 
SCSWP 
OUT1 
.•2 
OUT 

SNUMBR 
SRCOREi 
UC 
53AC 
s.0+10 
$,310 
$. 0+11 
s,311 
SRSTAT 
0 
STRTWO 

soo 
$0KL.OK 

LOAD TME OVERLAY NAM& 
SET THE NAME or THE OVERLAY TO READ 

SET TO co,v TME SW~P,ER OUT To UPDATE CURIENT rILENAMES 

READ our T~E SWA~PER 
tNMIBIT INTERRUPTS TO REwENTBR TME RESIDENT ENVIRONMENT 

SEf THE ADDRESS AT WMICM TO RESTART 

FLAG THE SYSTEM rs DONE WITH TME DISK 



001334 
001335 
P01336 

05/31/72 

s 

160037 
040010 
600663 

44530 
4540 
4550 

OU04111 SWAPPING OVERl,.AY PAGE 11 

MAIN OPERATING ROUTINES 

READ IN A NEW OVERLAY 
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s MI SCEl..l..M~EOUS SUBROUTINES 

4560 ,STlfL, MISCEl..l..ANEOUS SUBROUTINES 
4570 
4580 • 
4590 • SUBROUTINE TO TRANSFER 12.,.17 TO OR FROM USER CORE IMAGE 
4600 • 

ool3n 4610 sw200 ENTER 
I F>MC SAVE,ON 

POl337 140040 xx 
i)013 .. 0 177712 .. 620 L. UI ·6 
00134'1 041347 •630 DAO sw210 SET THE NUMBER or i;:OCATlONS TO BE TRANSrEAAEo 
001342 220010 4640 SW203 L.AC 10.x 
~01:u3 060011 4650 DAC 11. x TRANSFER ONE MORE l.OCATlON 
~013'4 H1347 4660 !SZ sw210 AND TEST FOR DONS 
001345 60134~ 070 JMP SW203 NOT DONE 9• TRANSF!R ~EXT LOCATION 
~01346 621337 4680 ,_ET sw200,x VES - ... RETURN 

4690 • 
4700 • 
4710 • SUBROUTINi TO L.OCATE A USE-•S ENTRY IN THE SWApp!R TABLE 
4720 • 

OOl.3•7 4730 sw210 ENTER 
,,-MC S4VE,ON 

~013•7 140040 xx 
Pol350 541611 4740 SAD <SUSO) C:HfiCK FOR USER #0 
001351 ?61424 4750 I.AW UNO 
001352 5.416t2 4760 !AD <SUS1) CHiCK FOR USER #1 
001353 '?6~425 4770 L.AW UN1 
Po1354 541613 4780 SAO <SUS2) CHiCI< F'QR U5ER #2 
Po1355 16J,426 4790 L.AW UN2 
Po1356 043.423 4800 DAC USER 8Ef TME POINTER 
Po13!57 ~a3•1 4810 "ET sw210.x 



SwP--802 

()01360 
001361 
001362 

Uo1363 
Po1364 
P01365 

05131172 

s 

S.01366 
000000 
000004 

101366 
000000 
000002 

001366 

~01366 
001367 
0013'0 
0013'1 
POlJ'2 
001373 
001374 
P01375 
001376 
001317 
001400 

001401 
POH02 
001403 
(.)Q1404 
PoHo5 
001406 
001407 
Po14s.o 
~014U 

740040 
0406'4 
222.366 
74UOO 
620654 
•4U66 
o•n37 
171747 
04U47 
161426 
040010 

220010 
,41337 
601.U3 
•41347 
741000 
140040 
H0010 
•40010 
~40010 

4820 
4830 
4840 
4850 
4660 
4870 
4880 
4890 
4900 
4910 
4920 
4930 
4940 
4950 
4960 
4970 
4980 
4990 
5000 
5010 
5020 
,030 
'040 
!5050 
5060 
5070 
!J080 
5090 

5100 
5110 
5120 
'130 
'140 
5150 
5160 
51?0 
5180 
5190 
'rlOO 
5210 
5220 
5230 
5240 
5250 
5260 
5270 
5280 
,290 
5300 
5310 

OH04111 

• 
• 
• 
* 
OVT 
OIJTl 

* 
* • 
IN 
lNl 
lN2 
• 
* • 
• 
• 
• 
* • 
• • 
• 
• 
CAT 

• 
• 
• 
cuo1 

SwAPPlNG OVERL,,AY 

OlSK ROUTINES 

,STIT~ DISK ROUTINES 

ROUTINE TO SWAP A FILE OUT TO !HE DISK 

JMS CAT 
,OSA 
SOl(WIH 

CALL THE DISK ROUTINE 
TO SWAP TMIS Fl~ENAME OUT 
OISK WRITc COMMAND 

ROUTlNE TO SWAP • Fl~E IN FROM TME DISK 

JMS CAT 
,O!h 
'SOl(RD 

S~APPER CATALOG MOUTINE 

CAL.L.lNG FORMATJ 

CA~~ TME OlSK ROUTINE 
TO SWAP THIS Fl~6NlME IN 
DISK READ COMMANO 

~AW (RETURN ADDRESS> 
JMS CAT 
<SIXBIT CAC!6> ASCII '11.ENAME> 
(COMMAND& RcAO • 31 w•ITE s 5) 

ERROR MESSAG6 WILL BE ~R!NTED lF THE FlL.E eANNOT BE roUNO 

~OUTINE INITIALIZATION 

E!NTER 
,PMC 
xx 
DAC 
L.AC 
9NA 
"'ET 
! N>C 
DAO 
1.,AW 
DAO 
I.AW 
OAO 

soo 
CAT,)( 

soo,x 
CAT 
sw200 
·IWPCAT 
SW210 
CATl..G•1 
10 

!NlTIALIZATION DONE 

L.AC 
UD 
JMP 
rsz 
SKP 
~L.T 
lNX 
! NX 
!NX 

10•X 
sw200 
C4T09 
sw210 

10 
10 
10 

SEf UP THE RESTART AFTER THE DISK OPERATION 
LOAD THE FlLENAM! 

IGNORE A NULL FILE•AME 

SAVE THE FILENAME FOR TME SEARCH 

IAWE TME NUMBER or FILES IN fHlS CATALOG 

SET THE PO!NTER TO TME CATALOG 

NOW FIND THa FI~ENAIE 

LOAD THE NExT FlLE•AME F~OM THe CATALOB 
rs IT THE ONE we WANT? 
VES - ... -CARRY ON 
NO -~ HAVE we TRtE~ ALL OF TME POSSIBLE FILENAMES? 

ves. AND IT WAS NOT FOUND 
NO, SO UPDATE TME r1L.ENAME POINTER 

PAGE 13 
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s 

Oo1412 60l.401 

001413 
0014!3 220010 
0014!4 '1Q7Q24 
Pol4!5 noo10 
001416 040037 
001'4!7 220010 
~01420 040036 
001421 221366 
iJ01422 600672 

OlJ04c1l. 

5320 
5330 • 
5340 • 
5350 • 
5360 CATo9 
5370 
5380 
5390 
~3400 
5410 
5420 
5430 
5440 

SWAPPING OVERL.AY 

DlSK ROUTINES 

JM? GAT01 

P"ll.,ENAME MATCM HAS BEEN 

t.' 
I.AC 10.x 
CL.AL. 
L.AC 10,x 
OAC $Ol<CA 
L.At; 10•X 
DAC $0KWC 
I.AC CAT, X 
JM!' $Ol<OVR 

PAGE 14 

CHiCK THE NEXT FILENAME 

roUND ·- 10 PolNTS To IT 

SE'r TME TRUE PHYSICAL DISK ADDRESS 

SE! TME CORE ADDRESS ·1 

SET THE TWO'S COMPLEMEMT WORO COUNT 
LOAD TME COMMAND 
AND 00 THE otsK OPERATION 
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s 

001423 000000 
Po1424 000076 
001425 000125 
001426 000154 

oooo:u 
0014~7 

001573 000000 
0015'74 000000 
1)01575 000000 
f:I01576 000000 
001577 t6aooo 
P01600 652000 
Po1601 422025 
P016D2 171711 
P01603 071717 
Po1604 200000 
P01605 000001 
P01606 000077 
ti01607 64040~ 
Po16tO 6404'7 
~ouu 000076 
Pol6~2 00012' 
Oo16S.3 0001, .. 

TRANSF'liR AQOREiSS 

OU04; 11 

5450 
5460 0 

5470 • 
5460 • 
5490 • 
5500 USER 
5510 UNO 
5520 UN1 
5530 UN2 
5540 * 
5550 * 
5560 • 
5570 * 
5580 • 
5590 • 
5600 • 
,610 • 
~Hno • 
5630 • 
5640 SWpcAT 
5650 CA TL .. G 
5660 • 
5670 • 
5680 • 
5690 • 
5700 • 
5710 • 
5720 SrRrWD 
5730 OVOl..D 
5740 CCU 
,750 NCU 
!!5760 

601000 

SWAPPING OVERL.AY 

MlSCELLA~EOUS STORAGE 

,sllT~ MISCELL.ANEOUs STORAGE 

PAGE 15 

CONSTANTS AND POtNTERS 

,OSA 
,uso 

pOINTER TO TME TABLE ENT~Y ASSOCIATED WJTH THE CURRENT USER 
CUMRENT PI~ENAME F'~R USEM #0 

1us1 cu•RENT Pl~ENAME F'OR USE~ #1 
1us2 CURRENT PI~ENAME F'OR USER #2 

SWAPPER CATALOG FORMATs 
StXBIT CACI6) ASCII NAME 
PHYSICAL DISK ADDRESS 
CORE ADDRESS - 1 
TWO•S COMPLEMENT F'ILE LENGTH 
CTRANSFiR CARD OMITTED> 

,EQU 3•3+2•2•2•1 SCRATCH • PMANTOM + S~USIR + SWAPPER 
, BL.OCK SWPCAT •4 

TEMpORARY STORAGE: lN TME COURSE OF JTS OpERATIONS TME SWA,pEA MAV 
OV&R WRITi TME US6R JOB TAILE TEMPORARV STORAGE LOCATIONI CSUTEMO·SUTEM6>, 
THijREFORE SWAPPE~ Fl~ST CO,IES TMEM lNTO S0CO•TE~P6, 

,OSA 
.ou 
,DU 
,DSA 
, ENO OVSTIH 
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s CROSS REFERENCE TABLE 

1713 I 0 4510 4520 U80 2200 ~!410 '4140 4420 4'440 
46 ,310 3400 2170 4430 
27 ,311 3410 2190 44'0 

4464 ,OT 570 
6460 .TP 550 
2023 1os•vE 1870 UBO 
2824 US AVE 1880 1920 

5 34C 3370 2l.50 4HO 
305 JR Eh 3870 3880 

51 JTEMO 3530 3540 
52 3TEM1 :5540 3550 
53 3TEM2 3550 3560 
54 3TEM3 3560 3570 
?5 JTEM4 35?0 3,80 2210 
?6 3TEM5 3580 3590 
57 ~HEM6 3590 uoo 
~o 3TMiO 3520 3530 

2 3TM21 3350 
3 3TM22 3360 

14000 7K 10:50 
:t6000 BK 1020 910 1010 2640 2650 3780 
17,3 AC 4520 0301 2160 4400 
17~6 ACS 4550 060 
2ois AC SAVE; 1810 1820 
2022 ACSW 1860 1870 

651 A DR SS 4100 4110 1500 
3~0 AT 2950 
300 Al'SGN 2900 

4?.2030 BAS 420 
2151 BCNTRI. 2330 2HO 

634 BITO 3970 3980 
6h BIU7 4020 4030 
6~5 BIU6 3980 3990 
636 BIT5 3990 4000 
637 BIU 4000 4010 
o40 BIT7 4010 4020 
61'2 Bl.7 4030 4040 
043 Bl.8 4040 4050 

2nuo BOUND A 970 960 980 990 1000 1610 50~0 '080 
377 BRK 5550 

2170 BIJF'rER 2490 U50 
1noo BU FL, EN 2500 2'50 
6~4 CBO 4050 4060 
t>~5 CB1 4060 4070 
6~6 ca5 4070 4080 
647 CB7 4080 4090 
6?0 CBL8 090 4100 

6 CHRMAX 3180 3200 
2 CHRPAK 3130 3200 

?o CL.KM AX 2840 3180 
60 CbKSPO 3160 3170 

17?7 Cl.OCK 4560 4570 
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s CROSS REFERENCE TABLE 

45 CMP1 3490 3'00 1740 1900 :5780 
146 CMP2 3500 3510 1810 1990 

6 CNTRL 3380 3390 
2n~3 C0Mf LG 2200 2210 
21?0 COMSTO 2270 2280 

16ogo CORM AX 910 960 
~7 CSPL. 3510 3520 1650 
44 cswP 3480 3490 4330 
60 CTBf'R 3600 3630 ~640 

100 CTBIN 3640 3650 3610 4250 
2000 CTEMPO 1630 
2001 CTEMPl 1640 
2002 CTEMP2 1650 
2003 Cf EMPJ 1660 
2f104 CTEMP4 1670 
2005 CTEMP' 1680 
21196 CTEMP6 1690 
2007 cTEMP7 1700 
20).0 CTEMP8 1710 
2fll.1 CTEMP9 1720 

1P2 CTf"l.G 3650 3660 
1P4 CT NAM 3660 

20~3 D PC 2120 ~130 
2154 D ec• 2370 ~380 
2153 D BOA 2360 U70 
2163 D roA 2440 ~450 
204'2 0 L.OC 2110 2120 
2022 D ACSW t860 
2156 D BAL.T 2390 i•oo 
21~5 D Bl.EN 2380 2390 
2161 D BHAX 2420 2430 
2157 D BMIN 2400 2410 
2162 D BPTR 2430 2'440 
2167 D f"MAX 1480 2490 
2t65 0 F'MlN 2460 2470 
2od6 D MASK 2150 21,60 
2164 D M,04 2450 2460 
2036 o•o~sw 2010 2080 
1762 OAPO 4590 •600 
1763 OAPS. 4600 4610 

653 DBI< '4120 '130 
c4 OBKNUM 2220 2270 

20~4 OBl<TAB 2210 2270 
2035 OBST OR 2050 2060 

422027 DDT 410 
120~0 oonn 5000 

2n37 DDUHSW 2080 2090 
1761 Of'l.AG 4580 4590 
1764 D'N 4610 4620 
2th OF' TYPE 2340 2350 
20~5 OHI(;OR 2140 2150 
2010 DINDIR 2170 21eo 
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s CROSS REFERENCE T AliL..E 

100 OKO 4270 
:127 OKl 4310 
156 DK2 4350 

37 OKCA 2750 5400 
615 OK DON 4170 4180 

16000 OKLiN 2650 2660 
J4 OKLiNB 2660 

266 OK LOK 3830 3840 010 
612 OKOVR 4160 4170 'HO 

2 OKRD 2760 4960 
46 DKWC 2740 5420 

4 Ol<WRT 2770 4900 
2041 Dl.IMIT 2100 2110 
2044 DL.OCOR 2130 2140 
2160 OMBMIN 2410 2420 
2166 OMF'MIN 2470 2480 

654 OQ 4130 4140 2050 4500 5100 5130 
662 002 11140 4150 
663 003 4150 4S,60 4550 

2152 OQF"TYP 2350 2360 
2032 DPACSW 1980 
2040 OPATSW 2090 2100 
2051 oPcMSK USO 2190 
2052 DREl'.iBR 2190 2aoo 
2035 OREGSW 2060 2070 
2()'47 OREi.CC 2160 2170 
1765 onn 4620 030 

4464PO OT, 560 
20QO Ol'EMPO 1630 
2001 OTEMPi 1640 
2002 OTEMPi 1650 
2003 DTEMP~ 1660 
2004 OTEHP4 1670 
2005 oTeMP' 1680 
2006 DTEMP6 1690 
20Q7 DTEMP7 S.700 
2010 OTEMP8 1710 
20h DTEMP9 1.720 

275 EQUAL 2910 
6P2 F'GET 3950 3960 

1701 F'RCA 4410 4420 
1700 F'RDA HOO 4410 
17P2 FliCLEN 4420 4430 
1703 FRSTA '4430 4440 

2 FUDGE 3190 3200 
276 GREAT 2930 

17PO IMPL,EN 990 
3110 IMPSTR 2550 

422020 INT 320 
5~3 I 0. l N 3910 3920 
525 IO.OT 3920 3930 

300!100 IOBL.K 2830 
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s CRoSS REFERENCE 'fABLE 

1 7¢>0 tORS 4570 080 
1nei2 JOTO 4900 4910 1830 

n52 JMP 4110 4120 
100 JTLiiN 960 

1/00 JTSTRT 950 940 960 1000 HOO 
16 KBLiN 3610 3630 3640 3680 J690 3730 3740 
AO KBNUM 3620 3670 3720 
16 LO LOK 3630 

107 LUJ'R 3670 3680 3~90 
127 l.1BIN 3690 3700 3720 4290 
131 1..1F"l.G :Hoo 3710 
125 LS.LOK 3680 
133 L1NAM 3710 
136 L.28,R 3720 3730 :no 
1,6 1..28 IN 3740 3750 4330 
160 LiF'LG 3750 3760 
:1.~4 L2LOK 3730 
162 L2NAM 3760 3770 

422026 I.DR 390 
20QO 1..DRIT 5040 
2i4 LUI 2920 

2022 M ACSW 1860 
io MINliUF 3200 3610 

422023 MP1 350 
422024 MP2 360 

2032 MPACSW 1980 
1op4 MPOPR .. 920 2010 
1oeo M'ST 080 4890 
17~4 MO 4530 040 4260 
2n~6 MQSAVI; 1820 1830 
20il0 MTEMPO 1630 
2oh MTEHP1 1640 
2002 MTEMPa 1650 
2oP3 MTEMP~ 1660 
2oP4 MTEMP• 1670 
2op5 MTEMP' 1680 
20Q6 MTEMP6 1690 
20~7 MTEMP7 1700 
20~0 MTEMP8 S.710 
2oU MTEHP9 17~0 

422025 MTR 370 1460 3230 
20PO MTRIT 5080 
17~2 NA Mi 4670 4680 2240 3740 ~;970 

540 NltWBR 3930 3940 
17h NUMIR 4660 070 28'70 2970 ~i190 3220 3950 4310 
6iJ NXPTR 3960 3970 
7P2 oco '4180 4190 1310 1450 ~~440 2720 2110 2820 2910 2960 2990 305o 3130 

3180 3250 Jaso ~S290 3310 3500 35io 3690 3880 39•0 3990 
7P3 oca 4190 •200 1410 3240 ~>800 

7()4 oc2 4200 4210 4060 
705 OC3 4210 

5746S6 OF'F 2730 
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s CROSS REFERENCE 1r 01.E 

575600 ON 2720 
1773 OVER '4680 4690 3790 4310 

7PO OVLiN 940 
lOPO OVSTRT 930 920 940 4750 4880 -4960 1120 ,760 
2043 P105AV 1990 2000 
2034 PUIAV 2000 2050 
2025 PACI AV 1930 1940 
2032 PAC$W 1980 1.990 

241 FtBF'I. AG 3810 3820 
20~7 J.'Cs•ve 1830 U40 

227 PF'LAG 3770 neo 
17 PHO 4260 4270 

126 PM1 4300 010 
155 F'M2 4340 4350 

1 PHANTQ 2780 3610 
2150 PHF'l.AG 2280 2330 
1700 PHLiN 2640 
2025 pHsToR 020 1930 

214 P10N2 3850 3860 
210 P DON 3840 3150 1920 2330 

10h PINT 4890 4900 
303 PIOUT 3860 3170 

602026 PL.DR 400 
2026 PMQSAV 1940 l,950 

602025 PMTR 380 
2027 l'PChV 1950 1960 

606064 PPT 520 
2031 PSCUV 1970 1980 
2030 PSTIAV 1960 1970 

606460 l'TP 510 
606462 PTR 500 

12100 !'URI.EN 1010 
1715 PURNM 4700 4710 3420 3870 
3700 PURI TR 2560 990 1010 2,60 3450 3590 3860 
5~6 PUTIN S940 3950 

34 UC$ 3440 
6 ftCNT 3390 

35 Rt;ORE ~450 2260 •390 
1003 RDBl.K 4910 020 

32 ROTO 3420 
3J ROU 3430 

422021 RU 330 
ito RiSCAT H7D 3480 

10DO RiSLEN 920 
234 RPI.AG 3790 3800 
230 RPTP 3780 3790 
235 RPTR 3800 3810 
242 IUCP 3820 3830 

1716 RSTRT 4710 2140 3600 3710 4080 400 
1363 s IN 4940 3120 3410 3490 3770 3830 
1022 s c~t 1480 
1366 s 5090 4880 •940 5110 5140 5430 
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s CROSS RH"ERENCE TABL.E 

1'>75 s CCU 5740 2250 VJO 2840 S07 0 
U64 s IN1 4950 3100 3390 3470 5750 3810 
1.S65 s I N2 4960 
1'>76 s NCU 5750 2280 2830 2980 SQ60 3360 3630 3730 
13¢>0 s OUT 4880 2760 2900 4360 
1424 s UNO 5510 4750 
1425 s UN1 5520 4770 
1426 s UN2 5530 4790 
U61 s OUT1 489Q 2740 28150 4340 
1126 s swoo 2720 2500 
1104 s SW09 2510 2780 
1135 s SW10 2820 2520 
1146 s SW18 2910 2850 
11.06 s SW19 2530 2920 
1150 s SW20 2960 2540 
1110 s SW29 2550 3000 
11t5 s SW30 3050 2560 
lt65 s SW38 3130 3080 
1U2 $ SW39 2570 
1166 s SW40 3170 2570 
1201 $ SW48 3290 3210 
1113 s SW49 2580 3300 
1203 s SW50 3350 2590 
1222 s SW58 3500 3440 l4'0 
1115 S SW59 2600 3510 
1224 S SW60 3560 2610 
1117 S SW69 2620 
1234 S SW70 3690 2630 
12~1 S Sl02 3740 H40 
1121 S SW79 2640 3990 
1261 s swao 3940 2650 
1123 S Slil89 2660 4000 
1423 S USER 5500 3380 3980 4800 
17J5 SC 4540 4550 4200 
1401 SCAToi, 5230 ,320 
14i3 SCAT09 5360 5250 
1427 SCATUi 5650 1130 5180 

640000 SCRSTR 2670 
2021 SCSAVi 1850 1860 

283 SMA~P 2890 
1574 SOYC>LD 5730 

377 SPCOD 5410 
422122 SPL. 430 

1000 SPLIT 4960 1670 
777400 SPMIK 5390 

1210 sswuo 4050 267D 
1273 sswuo 4120 USO 
1334 S$Wi20 4520 2060 
1332 ssw121 4490 1930 
1337 ssw200 4610 2430 4160 4680 ~150 5240 
1.342 SSW20J 4640 4670 
1347 ssw210 4730 3370 3960 4630 4660 4810 5170 ,260 
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s CROSS REFERENCE T AlilLe 

1054 SSWAPO 2130 1140 1320 1540 
1016 SSWAPj, 1430 1170 
10)5 SSWAP3 1360 1150 
1012 SSWAP4 1290 1160 
1000 SSW CAT 1130 
1003 SSWCLK 1160 
10U4 ssweRR 1170 
1007 SSWMPl 1200 
1010 SSWMP2 1210 
10~2 SSWMTR 1150 
10h SSWQPR 1220 
1031 SSWP10 1640 1180 
10~5 sswPu 1730 12001 

1037 SSWP12 1800 t210 
1043 SSWP13 1890 1190 
!Jr SSW PH 1980 12201 

10 2 SSWP19 2040 16801 1840 
!Oh SS WP PR 1140 
1n95 SSWSPI. 1180 
10P6 SSXSPI. 1190 
1573 STRTWD 5720 2340 "4480 
2n20 ST SAVE 1840 1850 

335 SWAP 3880 3890 
346 SWAP1 3890 39 0 0 
3~0 SWAP3 3900 3910 

1000 SWCAT 4750 4760 
1003 SWCL.K 4780 4790 
10il4 SWERR 4790 4800 
1007 SWMP1 4820 4830 
10~0 SWMP2 4830 4840 
1002 SW MTR 4770 4780 
10h SWOPR 4840 

422022 SWP J40 
3t SWPCAT 5640 5160 56§0 

10h 5WPPR 4760 4770 
•o SWPS 3460 3470 1660 1820 1910 2000 •320 4530 

1op5 SWSPL 4800 4810 
10~6 SXSPL 4810 4820 
1300 SVSPAS 2800 2110 

41300 SYSDA 2810 
1777 SYSMAX 2820 
1Po UB~EN 2630 2640 

2000 TEMPO 1630 1640 
200t Tl;MP! 1640 1650 
20).2 TEiMPlO 1730 1740 
2013 TEMPU. 1740 1750 
20).4 Ti;MP12 1750 uoo 
20~2 TEMP2 1650 1660 
20j3 TijMP3 1660 1670 
2004 TEMP4 1670 1680 
2005 TEMP5 1680 1690 
2006 TEMP6 1690 1700 
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s CHOSS REFERENCE TABLE 

21JO 7 TEMP? 1700 1710 
2040 TEMPS 1710 1720 
2011 TEMP9 1720 1730 

646noo TP. 540 
376 TRCOFF' 5540 
.3 75 TRCON 5530 

2000 TTEMPO 1630 
20~1 TTEMPl 1640 
2002 TTEMP2 1650 
2003 TTEMPJ 1660 
2004 TTEMP4 1670 
2005 TTEMP5 1680 
2006 TTEMP6 1690 
2007 TTEMP7 ~,700 
20~0 TTEMP8 1710 
20h TTEMP9 1720 

6 TTYCLK 3170 3180 
3 TTYNUM 3140 

io TTV5PO 3150 .317 0 
1774 TY Pi '4690 4700 3620 3720 :J840 
1766 UC ORE 4630 4640 
17¢17 UDI$K 4640 4650 
,~36 UP ARR 2940 

76 uso 4250 4Z60 4280 4740 5510 
tc5 usi 4290 4300 4320 4760 5520 
1~4 us2 4330 4340 4360 4780 5530 

0 U$ER 2790 
3 USERS 2850 3ZOO 

14000 USL~N 980 2640 
2ou USTORi 1800 1110 

75 uTo 4280 
ti4 Uh 4320 
1S3 UT2 4360 

17P4 UT EMO 4440 4450 1510 1520 
1705 UTEM1 4450 4460 1530 
1706 UTEM2 4460 4470 1310 
17()7 UTEM3 4410 4480 
1710 UTEM4 '4480 4490 
17h UTEM5 4490 4§00 
1712 UTE"46 4500 4510 
17iO VALID 4650 4660 
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s UNDEFINE[) SYMBOLS 

#l 5630 
#2 5640 
#l 5650 
#4 5660 
#5 5680 
OE FINS 100 100 120 120 580 580 2680 2680 3210 32t0 5330 5330 
PURCOD 5140 5270 
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s 

5280 
5430 
5610 

4610 

SWAPPING OVERL.AY PAGE 25 

MACRO CROSS RErERENCE TABLE 

4730 5090 
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100 
110 
100 
110 
120 
100 

,NAME 
, I NSR f 
, T t TL.E 
,HEAD 
,lNSRT 
, IrUNU 

MPl- .. 803 
MPO 
ROUTINES TO SERVtCi MEMORY P~OTECT VIOLATIONS 
M 
DEF INS 
DEF INS 

PAGE 1 

-
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5720 
5730 
130 

OU04115 ROUTINES TO SERVJCE MiMORY ~RQTECT Vt0~ATION8 2 

,L.IST ON 
.e~o 
,MhO M 
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M 

00~000 
000702 
000702 
000703 
000703 
000704 
000705 

Po1ooo 601027 
P01001 .f>OU06 
001002 60l214 
Pol003 001265 
001004 tOU31 
P01005 000000 

001006 
fJ01007 
il01010 
ilo1oi1 
0010!1.2 
POlOS.3 
OolOS.4 
it010l5 
OolOS.6 
001011 
il01020 
OolOU 
001022 
P01023 
001024 
P01025 
001026 

101162 
i005U 
201760 
140110 
600210 
744020 
041760 
200000 
'oun 
042. 7U 
!I006H 
34U34 
040000 
202.114 
140704 
i4070!5 
60U42 

001oa1 
001021 S.oU62 
Pol030 14070'4 
io10U 14070!5 

140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 
420 
430 
440 
•5o 
460 
.. 70 
HO 
490 
500 
510 
520 
'Jo 
540 
550 
,60 
570 
580 
590 
600 
610 
620 
630 
640 
650 

TA3L.E 

I NSTl't 
Tf:iMP2 
Ol'COD 
Tt:MP3 
TiMP4 
TEMP5 
MllSTFH 

FtlNST 
• 
• 
• 
• 

• • 
• 

~OUTlNES TO SERV!CE MEMORY PROTECT vlo~ATIONS pAGE 3 

MEMO~Y PHOTECT ROUTINES COMMON TO 80TH OVERLAYS 

,STITL MEMORY PROTECT ROUTINES COMMON TO BOTH OVERLAYS 

, DEF' 1 N 
,PMC SAVE.Off 
#1/16,+740000 
,,MC RESTORE 
,ENOM 
I L.OC 
,EQU 
,EQU 
,EQU 
,EQU 
,EQU 
,EQU 
JMP 
JMP 
JMI' 
ROBl.I< 
JM,_ 
,OS4 

OVSTRT 
$0CO 
so co 
SOC1 
SOC1 
$0C2 
SOCJ 
MF'ST 
PpH.1 
IOTO 

,OPR, 

f OT Ut3LE ENTRY 

OV&Rl.AV ENTRANCE VECTO~ 
ENTRANCE roR PROGRAM INTERRUPT SIMUl.AT!ON 

POJNTER TO TME ROADBLOCK ROUTINE 
POINTER TO OPERATE HAND~tNG 
PERMANENT lNSTRUCTfON SAVE IN CASE IT IS A QRAPMICS II INSTRUCTION 

AN IOT INTERRUPT MAS OcCUR~ED -~ GENERATE A USER PI INTERRUPT !F THE PI SVSTEM IS ON 
TREAT AS 1r LOCATION 1 CONTAINED AN XcT OF TME UIER•I LOCATION 1 -~ ONE ~CT JS STILL LIGAL 

JMS 
JMS 
I.AC 
SMAJIUL 
,_ET 
CLl.1 RAR 
DAC 
L.AC 
AND 
DAC 
AND 
TAD 
CIAC 
I.AC 
DZM 
OZM 
JMI" 

•• t 

JMS 
DzM 
DZM 

REGSAVE 
$10 I OT 
UORI 

SP I DON 

UORS 
0 
(677777) 
$,0 
HITO 
<100001> 
0 
$,0+1 
T1iMp4 
TEMP5 
MP111+1 

RiGSAVE 
TEMP4 
TEMP5 

SAWE USER TEMPS 
~CAD TME USER•S to~s WORD 

EXlT 1r Pl SVITEM IS NOT ENARLED 

ELSE TURN OFF TME •I SVSTEM 

RENOVE TMi MEMORV 'ROTECT BIT 
SE' THE USER PC IN MIS ~DCATION O 
SANE THE 1.lNK STATDS 

,.~e THE NeXT INSTRUcT!ON CAME ,ROM LOc4TlON 1 WITM MEMO~V PROTECT ON 
LOAD TME use~·s LOCATION 1 INSTRUCTION 
INITIAhlZE TME COUNT or MEMORY OVERLAY EXCHANGES 
INITIA~IZE TME XCT COUNT 
AND CHECK 'HE lNST~UCT!ON 

SAYE THE MQ ANO SC 
INITIA~Izi TME COUNT OF MEMO•v OYE~LAV E•CHANGES 
INITIA~IZE TME XCT COUNT (CHICK roA XCT LOOPS) 

OH&CK TQ SEE If THE VIOLATION WAS CAUseo BY ~N ATTEM~T To TRANSFE• To PROTECTED MEMORY 
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Po1032 200000 
P01033 '00651 
i01034 J4163' 
001035 755101 
001036 601240 

0010;)7 
POlO•O 
P010U 
Po10•2 
Ul0•3 
Pol0•4 
0010'5 
D01U6 
0010•? 

~01050 
Oo1051 
eo1os2 
~01053 
hl054 
P01055 

.}40000 
040702 
~20702 
040702 
OH005 
'0'96J6 
141200 
601236 
040703 

541637 
60U1' 
542.636 
60U31 
542,640 
•01202 

660 
670 
680 
690 
100 
710 
'20 
730 
140 
150 
160 
no 
180 
790 
800 
810 
820 
830 
840 
850 
160 
870 
880 
890 
900 
910 
920 

01J04'15 

* 
* 
* • 

• • 
• 

OPRST 

ROUTINES TO SERVICE MEMORY PROTECT VIO~ATIONS PAGE 4 

MEMORY PROTECT ROUTINES COMMON TO BOTH OVERLAYS 

~AC O LOAD THE USER PC 
AND UDRSS GET RlD OF NON•ADDRESS BITS 
TAD <•BOUNDARY> 
SP41CL.A!CMAICL.I. SKIP UNLESS A TRAN9r6R TO PROTiCTED MmMOAV WAS REQUESTED 
JMP ERR1 VEI -· VIO~ATION WAS A T•ANSfER TO PNOTECT&D MEMORY ~· ILLEGAL 

TME VloLATioN WAS NoT CAUSiD SY AN ATTEMpT To TRAN8F8R To PRoT6cTiD MEMoRY 
~ow GiT THE VlO~ATING INST•UCTlON AND SE,A-ATE OUT ITS OP COD& 

TAD 
DAC 
L.AC 
DAC 
DAC 
4ND 
SN4 
JMI' 
040 

UD 
JMI' 
UD 
.JMll 
UD 
JMI' 

0 
INSTR 
INSTR,X 
INST~ 
PINST 
(NOP) 

ERRJ 
OP COD 

<iAE) 
0, K 1 

<OPR) 
.QPR, 
< I OT> 
, I OT, 

VI&LDI L.OCATlON OF TME orFENDING INSTRucTION AND SETI TME LINK 

INSTR CONTAINS TME BAD INSTRUCTION 
BAME THE IN$TRUCTidN IN CABE IT IS A QAAPMICS II INSTRUCTION 

CAL IS AN ILLEQA~ tNITRUCTtON 
SAVE TME o~ CODE OF ?ME VIO~ATING INSTRuCTION 

EAi INSTRuCTlONS ARE INNOCENT 

OPIRATE INSTRUCTION VIOL.AfION 

sEIVlC~ !OT VIOLATION 



MPO 

001056 
001057 
901060 
001061 
001062 
001063 
001064 
001065 
001066 
001067 
001010 
001071 
P01072 

Pol073 
•01014 
iolOU 
001016 
1>010'7 
001100 
eo1101 
801102 
G01103 
001104 
801105 
001106 
201101 
,,011u 
oouu 

05/31/12 

M 

200702 
501641 
741200 
6oio13 
ioo102 
501642 
541643 
•60702 
740000 
220702 
,00651 
i4070J 
040702 

200702 
500651 
341644 
14UOO 
60U12 
~41644 
74UDO 
•ou1' 
Hl.64' 
74UOO 
60U12 
l4U46 
nuoo 
60U41 
60U1' 

P011t2 ioU47 
ll011S.3 ~40702 
~011S.4 040702 

DUU5 

930 
HO 
950 
960 
970 
980 
990 
1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 

Uf8 
1120 
1130 
1140 
1150 
U60 
U70 
s.uo 
U90 
1200 
1210 
1220 
S.230 
1240 
1250 
1260 
1270 
t.280 
1290 
uoo 
1310 
1320 
1330 
1340 
tJ!JO 
U60 
U?O 
1380 
1390 
1400 
1410 
1420 
1430 
1440 

01f04115 

• 
• 
• 

., 
• 
• 
0, I(' 

• 

~OUTINES ro SERvrcE MEMORY ~ROTECT VIObATIONS PAGE 5 

MEMORY P~OTECT ROUTINES COMMON TO aoTH OVERLAYS 

,EJECT 

NOT A MICROCODED INSTUCTION, SO ESTABLISH THE EFFECTIVE INSTRUCTION 

I.AC 
4ND 
~NA 
JMP 
I.AC 
AND 
SAD 
!NX 
~Oii 
I.AC 
ANO 
)(OR 
DAO 

INSTR 
<020000) 

MPBA1 
INSH 
<17770) 
(10) 
INSTA,X 

INSTR,)( 
UDR SS 
OPCOD 
INSTiii 

SKIP IF TME VIOL4TING INSTRUCTION MAD THE INDIRECT BIT ON 
ELSE CARRY QN NORMALLY 
LOAD THE ORIGlNA~ INSTRUCTION 
RE!AIN TMi ADDRESS ONLV -~ D&LETING TME LOW ORDER TMREE BITS 
SKIP Jf AODRSSSEO LOCATION W4S NOT AUTO~·INDIX REGJSTIR 
eLSE INCREMENT THE LOCATION 
IT JUST MlGMT SKIP 

RECOVER TMe EFPEOTIVE ADDRESS 
AND ADD TME OP COO! BACK IN 
SAWE TME (CONSTRUCTED> EFFECTIVE INSTRUcTtON 

VIOLAf ION WAS A ME~ORV ReFIRENCE lNSTRUcTlON cOTMiA THAN CAL, JMP, JMS, OR xeT, 
WMlCM ATTEMPTED ro RIFERENIE A LOCATION BE&OW TMf BOUNDARY, 
OR TME VIOLATION WAS AN XcT OR Pt JNTERAUP' AND THE REFERENCE M~.v NOT Bl TO ,AOTecTED MEMO•Y 
~E'ERENCES TO 0.1 & 21-27 MUST Bl FA~EDJ REFERENCES TO 10-20 & 30.37 ARE CAR~IED OUT LITERALLY 

L.AC 
AND 
TAD 
91'4 
J~u· 
TAD 
1Jt4 
JMJI 
UD 
SllA 
JMll 
UD 
1114,CL.A 
JMfl 
JM" 

INSTA 
UDR SS 
(•10) 

F" Al< lT 
(•10) 

O,K, 
(•20) 

FAl<IT 
< •BOUNDAf~V•40 > 

ERR2 
0 t I( I 

cs.o, 
INSTR 
INSTR 

LOAD THE orFENCING lNSTAUCTlON 
RETAIN JU$• TM& ADl~ess IITS 

TM& RereRENCS JS TO 40•SOUND4RV 
TMI RE~ERENC! IS AIOVE TME iOUNDARV 

CONV6AT REFE~ENCE TO POINT TO USIA TAILE IMAGE 

NOM 00 TMi USER 1NST~UOTION 

I ' t NOTE THE USER Mg, Sc, 10, & 11 A~E STl~L O,K, AT TMll "OINT 
UNLESS ARAIYID AS A 'I INTERRU~T. IN TMAT CASE 10 & 11 
MAV 9& o,r, IUT THE USER'S ~OCATION 1 CAN•T LEGALLV Bi A 
MEMORY RereRijNCE INSTRUCTION, ANYWAY. 



MPO 

001115 
OOlU.6 
001111 
Po1120 
001121 
001122 
P01U3 
001124 
001125 
001126 
P01127 
e01uo 
001u1 
il01U2 
~01U3 
il01U4 
io11U 
8o1U6 
t>01U7 
iOlUO 
001u1 

05/31/12 

M 

200703 
,40634 
•o:U55 
'41650 
601142 
f4l.651 
601146 
200000 
140010 
iooou 
400702 
141000 
•40000 
040005 
100000 
100641 
741400 
240634 
040000 
S.OU10 
6002'4 

u1u2 aooooo 
Oo1U3 IOUJJ 
001U4 06070i 
po1us •401oa 

Qo1U6 
Oo1U7 
001160 
P01U1 
101U2 
ttoun 
Oo1U4 

aooooo 
501640 
040000 
200702 
500651 
140000 
60U37 

Po1U5 20070' 
f 01156 750200 
001151 60U:S' 
Uo1UO •4070!1 
0011'1 601041 

001162 

1450 
1460 
1470 
1480 
100 
1500 
1510 
1520 
1530 
1540 
1550 
1560 
1570 
1580 
1590 
1600 
1610 
1620 
1630 
1640 
U50 
1660 
1670 
1680 
1690 
1100 
1110 
1720 
1730 
1740 
1750 
1760 
1770 
1780 
1790 
1800 
1810 
1820 
1830 
1840 
1850 
1860 
1810 
1880 
1890 
1900 

Q01162 740040 
001163 •41002 1910 
001164 0417'4 1920 
001165 641001 1930 
001166 041755 1940 

• 
• 
fl11l'12 

• 
• 
• 
,JMSi 

.xcr, 

ReGSAVE 

~OUTlNES TO SERVICE MEMORY PROTECT VlO~ATIONS PAGe 6 

MEMORY PROTECT ROUTI~iS COMMON TO 80TM OVE•LAYS 

5PeCIAL CASE OP CODES 

~AC 
uo 
JMI' 
UD 
JMJ' 
uo 
JMJ' 
L.AC 
'UI. 
L.Ae 
><CT 
SKI' 
I NX 
DAO 
L.AC 
AND 
UL. 
xoiq 
oAC 
JM! 
"iT 

1.•r:: 
AND 
IHC 
IN>< 

~·c 
AND 
DAC 
i.•e 
AND 
)(ON 
JMI' 

I.AC 
IU ICl.A 
Ji-H• 
I NX 
JMllt 

ENTiR 
,,MC 
xx 
~·c:Q 
DAO 
1.AC:S 
DAC 

OPCOD 
SB ITO .xcr. 
<JMS) 
,JMS, 
CJMP) 
,JMP, 
0 

sue 
INSTR 

0 
S3AC 
0 
sceo 
S8tTO 
0 
RiGRIS 
SlllDNa 

0 
<677777) 
INST,_, X 
INSU 

0 
<700000) 
0 
INST• 
UDRIS 
0 
MPU 

TiMP!J 

ERR4 
TfiMP'!J 
Mlf 111 

SMQ 

UC 

RE~OAD THi O~ CODE 

VlDLAT!ON WAS AN XCT lNSTRUCflON 

VIOLATION W4S CAUSED BV A JMI INSTRUCTION 

AEITORE TME US&R•S LINK roR TMIS O'iAATION 
AND Al.SO MIS AC 
EXICUTE TME USEAtS INSTRUCTION 
AVOID INCREMENTING TM& R&TURN ., TME use~•S INSTRUCTION DID NOT SKIP 
BUT BUMP THE RETUR~ Jr TME u•e~•S JNITRUCTION DID SKI~ 
AN9 SAVE TME U$E~'I AC 
INITIATE SAVING TM! CURRINT USIR LINK 
CLiAR THE OLD I.INK 
IS THE L. I NI< ONt 
VEI, SO SA VE J T 
RESAV& TME CURRiNT use• AETU•N· WITM L.INK 
RESTORE HIS ~EGISTERI THAT WON'T G~T OTHE•WlsE RESTO•ED 

LOAD TME USER'S PC 
TU•N orr TME MEMOR~ ,ROTICT SIT 
SET TME USER PC AT TME STA~T or TME !UIROUTlNS 
AND INCR!MENT TMI TRANl~IR 

LOAD TME UIE~tS ~C 
KEiP THE MJQM ORDE- IITI or TH& PC 

OEJ TME N&W USIR Pa 
COMBINE IT WITH TM! O~D MIGM•ORDER BITS 
UIT 

LOAD TME XCT COUNT 

CHAINED XCTtl NOT WET LiGAL 
NO~ COUNT TME XCT 
AN!> ITSRATli 

SAVE THE RSG1STE~S TwAT MAViN•T AL~&ADY BEEN SAVED 

TMi ro~LOWlN~ ~OCAT!ONI MAY •LTER IF TME VIOLATION WAS AN lOT INSTRUCTION 
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M MliMORV p1~QTECT ROUTINES COMMON TO BOT~ OVEIU,AYS 

001167 621162 1950 ~ET REGSAVE, ( 
1960 

001110 1970 REGRES ENTER RESTORE TME REG1STERI TMAT RIGSAVE SAVE[1 
,PMC SAVE,QN 

~01170 740040 )(X 

001111 ~01755 1980 L.AC $SC RELOAD TMi 01..D STEP COUNT 
0011 '2 2416!32 1990 XOA ( 77> COMPl..EMENT TME STEP COUNT 
001173 34U5J 2000 hD (640402) DEVEL.OP A PiEUDOwNORMALIZE INSTRUCTION 
001174 101654 2010 AND (640477) DELETE PO$Sl8~E STEP COUNT OVEA~LOW 
llol175 04U76 2020 lUC ·•1 PLACE THE NORMA~tZE INSTRUCTION IN SE QUE: Nee 
001176 '140040 2030 )(X ST&P COUNT TO TM! SC 
001177 202,754 2040 l..AC $MQ ~ELOAO THE 01..D MQ 
Po1200 ft52000 2050 ~MQ Ar-.1' SiT IT 
001201 62U10 2060 "ET REGRES.X 

-



MPO 

iio1202 
001203 
Pol204 
001205 
001206 
Po1207 
001210 
001211 
~01212 
~0125,3 

05131/''2 

M 

200702 
$01655 
,41.656 
601246 
ioo102 
640504 
040702 
641601 
740200 
'4000!J 

001214 
001214 140266 
001215 161333 
001216 040010 
00l2t.7 ~20010 
Po1220 540702 
001221 6oUU 
ii01222 541346 
001223 601366 
00122• 601211 

001225 
ao1226 
001227 
0012u 
IJ012U 
P01U2 
0012:13 
001234 

001235 
f01236 
0012!7 
80120 
0012•1 
0012•2 
001243 
Po1244 
P0124'5 
P.01216 
~01247 
001250 

l20010 
04070Z 
642.002 
040703 
1•auo 
151100 
•40702 
601JH 

H0641 
340641 
741000 
440000 
;142,657 
042,706 
101110 
7U004 
600335 
10U'10 
'16l.005 
600335 

2070 
2080 
2090 
2100 
2110 
2120 
2130 
2140 
2150 
2160 
U70 
2180 
2190 
2200 
1210 
2220 
2230 
2240 
2250 
2260 
2270 
2280 
2290 
2300 
2310 
2320 
2330 
2340 
U!50 
2360 
2370 
2380 
2390 
2400 
2410 
2420 
2430 
2440 
24'0 
200 
2470 
2480 
2490 
2500 
:1510 
2520 
2530 
2540 
2550 
2560 
2570 
2580 

• 
• 
• 
.i or, 

• 
• 
• 
IQTO 

IQT1 

IQT2 

• • 
• 
ERR4 
UR3 

ERR1 
eRR2 
laRR 

SWAP1 

SIOP:Z 

~OUTINES TO SERVICE MEMORY PROTECT VIQl.ATIONS 

MEMORY PROTECT ROUTINiS COMMON TO 90TM OVE~l.AYI 

,EJECT 

VlOl.ATioN WAI AN IoT INS,RUcTJoN -· SEPARATE TME MICRoCODING PRoM TME REST 

I.AC INSTR 
AND CiSPMSI<) 
SAD CiSPEC!AI.) 
JMJ' SWAP2 
I.AC I NSTi;? 
I.RS 4 
DAC INSTR 
f!ASCLAtLLS 1 
SZA 
oz11 sJAc 

LOAD TME VIOLATING IoT INSTRUCTloN 
RECOVER TM~ "SPECIAL" BITS 
ANP CMECI( TMEM 
VEI ~. GET TME S~ECIAl.S MANDI.ER 
ELIE RELOAD TME VIOLATING JOT INSTRUCTION 
,Uf TME MICROCOD!D BITS IN TME MQ 
IA~e rlLI. • A~L IUT TME MICROCODED BITS 
RECOVER TME C~&A~ AC BIT 

!EIO TME USER AC tr TMAT BIT WAS SET 

1.00~ UP TME IOT AND 9RANCM TO TME PROPER MANDI.ING ~OUTINE 

• I I 

DZM SDKl.01< 
I.AW IOTTT•1 
lUQ 10 
1.1\C 10,x 
hO J NSTR 
JMrt IOT2 
UD JOTT9 
JMll JOTSW 
JMP I OT1 

I.AC 10,X 
DAC TiMP2 
l.ACQ 
DAC Ti MP3 
n1. 
IPAJCl.A 
f N)( TEMP2 
JMP IOT3 

COMMON ERROR MESSAGES 

TAD 
TAD 

'

I(" 
NX 

TAD 
DAC 
JMS 
L.AW 
JMP 
JMS 
I.AW 
JMP 

SIUT17 
UIT17 

0 
( 2, 
sUTEM2 
RliGR6S 
UWERR 
$SWAP 
Re GRES 
UWSPL. 
1SW4P 

CLIAR TME DlSK•USE r1,.AG 

SET. U, TMi TABLE R9AD 
READ TME NEXT TAIL! ENTRV 
CMiCK AQAINST TM& INITAUCTJON IN QUEITION 
MA!CM&S-.&AANCM TO TME MANOL.IN~ •OUTINI 
CMICK ~OR TME END or TME TAi~E 
DONE, AND NO MATCM FOUND 

IEll' TME TRANS.FER 

IE1. TME MICROCOD! 

!l<f P 1r TMERS IS N~ IO'i EVENT T!Mi 1 IVINT 
EL.SE iUM~ 'ME ENTRANCE 

CMAINliD XCTtl 
ILLEGAi. JNST~UCT!ON 

ILLEGAL TRANIFIR Pe NEiDI TO Bi ruoGED TO B& ON& TOO GREAT (LJ~E ALL ELSE) 
UPJ ADDRESS 
SEJ TM& ERROR MESSAGE NUMBER 
rt~ u, TH& USER RE9ISTEAS BEPO~i T•ANirER•ING OUT OF TMJS ROUTINE 

BEf TME SWAPPER •- ERROR MESSAGE ENT~V POINT 
rIM u, TM& USER RESIBTEAS RErORE T-ANlre•IAING OUT or TMIS ROUTINE 

GO Rij4D IN TME MONIT~R/M&SSAGE PMANTOM PAIBRAM 
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M 

001251 

001251 
P01252 
P01253 
001254 
Pol255 
il01256 
P01257 

740040 
040002 
140001 
500005 
240002 
040005 
621251 

001260 

001260 740040 
901261 200703. 
001262 15UOO 
Oo1263 62U60 
001264 601614 

001265 

P01265 
Uo1266 
U0126? 
f 01270 
i012'1 
P012'2 
0012'13 
001274 
Po1215 
i01216 

'140040 
700004 
200000 
040702 
~00005 
040?03 
200026 
040010 
~00027 
040011 

2590 
2600 
2610 

2620 
2630 
2640 
2650 
2660 
26?0 
2680 
200 
Z700 

2710 
2720 
2730 
2HO 
2750 
2760 
2710 
2780 
2790 
2800 
1810 
2820 
2830 
2840 
2850 
2860 
2870 
2880 
2890 
2900 
2910 
2920 
2930 
2940 
2950 

2960 
2970 
2980 
2990 
3000 
3010 
3020 
3030 
3040 

OU04 '15 

• • 
• • 
• 
• • 
• 
• • • • • • • • 
• .. 
• 
~OBL.I< 

ROUTINES TO SERV:CE MEMORY PROTECT VIO~ATIONS 

ENTE~ 
,PMC 
)()( 

OAC 
CIO 
AND 
XOR 
r:uc 
i.n 

MEMORY P~OTECT ROUTINES COMMON TO 80fH OVERLAYS 

UVE,ON 

UTM21 

$3AC 
UTM21 
UAC 
OAC,)( 

INCLUilVE OR AC WlTM USER AC rOR IOT•S 

PAGE 9 

ENTER DETERMtNE WHETHER OR NOT TMERE 1S AN 10PS &VENT T1ME 3 EVENT R!QUESTEO 
• li''4C 
)(X 

LAC 
lltAICL.A 
IUT 
JM ft 

UVE,QN 

TiMPJ 

TIMJ,X 
MeM01 

VEI ~ .. GO QO IT 
exn 

~DB~K LOOKS 'IRS~ AT TME USER oue TO RUN NIXT, ,, ME IS 1/0 -OADB~OCKEC. TME 
,O~LOWING US&R IS EXAM!NIO, TMIS ,~ocess IS AE•EATED UNTIL SOME UIRM IS fOUN~ 
MMO Ii FREE TO RLJN, NOTE TMAT THE ROUTINE, ONCE ENTiAED. WILL LOO, INoErlNIT~LV 
UNTIL A fRIE USER IS roUND, 

MMIN • FRiE USER IS 'QuNo, TMi RETURN 19 llMEOIATE WITM MIR •&-ENTRANT 
TiM,ORARY STORAGE SET U,, 

~DIL.K ENABLE• TMF. INT6RRUP'- SySTEM TO ~EAMIT T&LITvP.a 1/0 TO 
QO ON WKll.E CM6CKING FOR R0AD8~0CK9, OTMIRWllE A TELITVPE 
J/O ROADBLOC~ COULD NEVEA IE RELIEVED, TMll MEANS TMAT eerORE 
INA8LlNG INT&RRUPTS, TMi CALLi~'S IAVED AC; 10, & 11 MUST BE 
CO'IED• AND RECOPIED se,ORI iXIT, 

TMIS ROUTINE RUNS WITM TME CLOCK or, TO 'RIVENT RE-ENTRANCE 
AT • TIME WM&N l~ WOULD cRaSM THE •YST&M~ lLIO NO ON! rs RUNNING 
•• ~ONG Ai w; AR~ HUNQ lN TMIS LOO~. so NO,MINm IS LOST, 

!NTiM 
, l'MC 
)()( 

Cl.Oli 
I.AC 
DAC 
i.•c 
OAC 
I.AC 
OAC 
I.AC 
DAC 

0 
TIMP2 
sue 
TliMP3 
S,310 
10 
$ ,311 
11 

SAO THE RiTURN 

TMi UVEO AC 

TMI SAVED AUTO•lND!X REGISTE~ 10 

TM& SAVED AUTO•lNDEX R!GlSTE• 11 



MPO 

0012'7 
001300 
lolJ01 
Po1Jo2 
jQ1303 
001304 

001305 
001306 
001307 
oouio 
001311 
001312 
Q01J13 
OoUi4 
OQUS.5 
0013!6 

05131/12 

M 

700042 
201711 
,40104 
601310 
,40133 
toU13 

200102 
10U17 
1600'16 
200131 
S.01317 
16012' 
200160 
l0l317 
7601,. 
601305 

ooi.317 

OOUi7 
001310 
001321 
POlJ22 

POU23 
Po1324 
Po1325 
001326 
001327 
~OlJJO 
~01331 

001332 
f1o1JS3 

'140040 
742010 
74'.500 
62lJ17 

70000~ 
200?02 
040000 
20070;$ 
04000, 
•2u11 
100513 

3050 
3060 
3070 
3080 
3090 
3100 
3110 
U2D 
3130 
3140 
3150 
3160 
3170 
3180 
:H90 
3200 
3210 
3220 
3230 
3240 
3250 
3260 

3270 
:s280 
3290 
3300 
:n10 
3320 
3330 
:5340 
3350 
3360 
3370 
3380 
3390 
3400 
3410 
3'420 
3430 
:.H40 
3450 
3460 
3470 
3480 
3490 

Ol,J04115 

* • 

• • 
• 
• 
• 
• 

* • .. 
* 

~OUTINES TO SERVICE MEMORY PROTECT VIO~ATI0N9 

MEMORY P~OTECT ROUTINiS COMMON TO BOTM OVER~AYI 

ION 
L.AC 
UD 
JMI' 
SAD 
JMP 

I.AC 
JMS 
I.AW 
I.AC 
JMS 
I.AW 
I.AC 
JMS 
I.AW 

"'"'' 

SNUMBR 
$CTNAM 
RD81<2 
Sl.lNAM 
RDBK3 

SCTF'L.G 
RDBl<5 
SCTBIN•2 
SL.1F'L.G 
ADBK5 
Sl.1BIN•2 
Sl.2f L.Ci 
A D8t<!5 
SL.2BIN•2 
~DBK1 

SEi WMO IS RUNNING; If ANYONE 

#1 IS NOW RUNN?NG SO BlVE #Z A CMANCE 

#2 IS NOW RUNNING ·~ SO ~IVE #3 A CMlNCE 

LOAD USER #0 llO F~AGS 
SEi :r USER #0 IS t10 NoADBLoCKED 
LOAD A POINTER TO WSIR #0 'A•AMETERS 

SEi IF USE~ #1 IS f/0 •OAOBLOC~ED 

8EI tr US&~ *2 II l/O ~OADBLOCKED 

LOCIP 

IE& IF TMi SPECl~IED USER II l/o Ao•DBL.80KED. IP So• AiTURN To TME 
~OAOBLOCK ROUTJN& FOA ANOTMER TRV, Ir N T, E~lT WITM HIS TEM'I SEl UP, 

INTEA 
,IJMC SAVE.ON 
)(X 

•TL. 
IZl.ISPA 
UT RDBK5,X 

TELE~A!NTE• PLAG TO LINl<I KiVBOA~D rLAG To ACCO» 
SKIP If TMiR& IS NO f/0 ROADILOCK 
ELIE TRY TME NEXT ONI 

' NQN·RoADBLoCKEO USE~ MAS BEEN roUND, TUR• orr TME INTERRUPT 
SYST&M, liT UP MIS RE•ENTRANT PARAMETa•S AND E~lT, 
~OTi THAT AUTO•INDEX R!G!STERS 10 & 11 ARE ALREADY CORRiCT 
10 ONl.Y THE AC AND TME R~Sf ART ADDNESS N!ED TO B& •EITORED. 

ror TU•N orr THE lNTER'U~T $¥STEM 
I.AC TiMP2 
DAC O RESTORE TME IAViD •ETU•N 
~AC TiMll'3 
DAC SJAC AND TME SAVED AC 
~CT R09K,,X LOAD THE POINTER TO MJS 'A"AMETERS 
JMS SIO,IN AND GO SE' T~EM UP 

NOW Wi ARi EVIDENTLY ReADY TO RUN IOMEON! AGAIN, SO 'U-N IT 
UCI< ON, 

CL.ON 
-.eT 
,END 

RDSL.IC, X DONE 

PAGE 10 



MP1--BOJ 05/31/72 

M 

120 
130 
140 
150 

OOl334 1,.60 
001334 774020 170 
Po1335 6014~3 1so 
0Ql336 174014 190 
POl337 60152J 200 
Po1JIO 774002 210 
0013f 1 601516 220 
Po1J•2. 174154 230 
Po1J•3 601553 2•0 
0013•4 174000 250 
P013•5 60161• 260 
P013•6 001000 270 

0013•7 

P01U7 140040 
001UD 15U01 
eouu •01360 

Po1352 ~40000 

~oun 01354 
9006!5i 
1406, 

UOU55 560000 
0013156 ••U47 
POU!57 74U02 
P01360 •40000 
001361 •2nH 

001362 

001362 140040 
j01363 141760 
P01364 041760 
P01J65 •21362 

280 
290 
300 
310 
320 
JJO 
340 
350 

360 
370 
HO 
390 
400 
410 
420 
430 
440 
450 
460 
470 
00 
'90 
500 

510 
'20 
'30 ,.0 
550 
'60 
570 
580 

001366 590 

01J04f15 

• 
• 
• 
l O TTT 

I OTT9 

• 
• 
• • 
• I OEH.I< 

• 
• 
• 

IOB~I 

• 
• 
• 
• 
• 
IOUW 

~OUTINES TO SERVICE MEMORY ?ROTECT vro~ATIONS 

TELETYPE, DISK, AN~ DECTAPE ROUTINES (MAINLY, 

,STJT~ TELETYPE. DISK, ANO DECTAPE ROUT1N!S CMAINLYt 

roT INSTRUCTION .RANSFER TABLE 

t •I I oT I NSTRUP l oN TRANSfER TABL.E 
174020 7004~0 
JMP CTLP TS'' CF'1T1.S 
174014 70GJOO 
JMP CKBO 1<S,Jl<RB110R$ 
'74002 ?OD040 
JMJ' .ON !ONJCl.ON 
174154 703300 
JMP BR1<1 TTSJDBKJCAr 
174000 !O' NOP 
JM? MiM01 
1000 Pl.AG THE iND OF' TM! TARI.I 

F>AGE 11 

SUBROUTINi TO CMEC~ ~OR AN I/0 ROADBLOCKED CONDITION, TMIS OCCURS Ir AN lOT SICIP 
INSTRUCTION ,.11.s TO S~IP AND THE POI.LOWIN; INIT~UcT!ON IS A (JM• ,•1). THE ROUTINE 
~ETURNS +1 Ir AL.L. IS NORMAL OR +2 IF AN 110 •OADll.OC~ WAS DISCOVERED 

!NTEril 
,l'MC UVE,ON 
)(X 

911AICLA!CMA 
JMP 1081..8 

NoW CHECK roR A TIGHT LOOP ~~ <IoT SKIP ON FLAft), (JMp 1•1), 

UD 
AND 
)(Q" 
UD 
I NX 
SKl'ICML 
I NX 
•iiT 

!NTiR 
, ltMC 
)(X 

XOR 
DAC 
"iT 

0 
UDR SS 
S.IMP 
0' )( 
I09LI< 

0 
IOBL1<1X 

uve,ON 
SIORS 
SIORI 
Mrl..G, X 

NOTE TMIS AL'O COM•LIMENTS TWE 
ESTABl.ISM TME V~LUE or <.~1> 
'O•M <JMP t•1> INSTRUCTION 
IK!I' rr NOT A Tl~MY LOOI' 
ELIE BUMP f ME RiTU•N 
co•RECT Twe LINIC 

L. I NI< 

ROUTINE TO CALL MiMORY pROTiCTION OVIR~AV 12 tr IT MAS NOT ALR!AOV 
MAD ITI CMANCi AT THE YIOLAT10N 

I I I 



MP!- .. 803 05131112 ouo• 115 ~OUTINES TO SERVICE MEMORY PROTECT VIOLATIONS PAGE 12 

M TEL.ETYPE, DUK, AND DiCTAP! ~OUT!N!5 (MAINLY, 

POl366 i0070~ 600 1.•t: TtMP4 LOAD THE oVER~Ay COUNT 
P01367 750200 610 IU I Cl.A SKtP UNLESS ALI. OV!RLAYS MAYE AL.READ¥ MAD A CHANCE 
~01370 601236 620 JM~ ERR3 ELI& TMIS WAS THE ~AIT CWANCB ·~ IT ~UST MA¥E BEEN AN ILLEGAL INST•UCTION 
0013'1 f40704 630 l NX TEMP4 COWNT THIS OVERLAY 
0013'12 761010 640 I.AW SSWMP2 LOAD A POINTER TO 'HE IWAPPE• &NTRANCE TO G&T THE NEXT OVERLAY 
0013'3 600335 650 JMP $SWAP AND GiT IT 



MPl--BOJ 05/31172 

M 

001314 
Po1J74 20l.771 
001375 too51J 

001316 20l.760 
goun 500634 
Pol4oo 100304 
Po1401 501660 
001402 044760 

Pol4o3 
001404 
001405 
P01406 
POl4D7 
001•s.o 
P014U 
P014t2 
001413 
POUi4 
~014t5 
pouu 
Po14S. 7 
00100 
P014U 
001422 
001423 
P01414 
001415 
ooue6 
0014!7 
90100 

Oo14U 
00102 
110103 
001434 
1101435 
001416 
00107 
001440 
0014'1 

2000!~ 
74UOO 
•oi.Ho 
2000!52 
94005i 
601442 
750001 
toi,6614 
l01362 

660 
670 
680 
690 
100 
110 
720 
730 
740 
'150 
760 
770 
180 
790 
800 
810 
820 
830 
840 
850 
860 
870 
uo 
890 
900 
910 
920 
930 
uo 
no 
960 
970 
980 
990 
1000 
!010 
1020 
1030 
S.040 
10'0 
1060 
1070 
1080 
1090 
UDO 
1110 
U20 
UJD 
1140 
U50 
1160 
1170 

OU04115 

I OT3 

• 
• 
• 

• • 
• 
MTAP! 

• • 
• • 
• 
Ml(80 

• 

~OUTI~ES TO SERVICE MEMORY ~ROtEcT V{O~AflONS 

TELETYPE, DISK, AND DECTAPE ROUTINES (MAINLY) 

,EJECT 
I• I 

l,.AC 
JMS 

$NUMBR 
$JO.IN 

LOAD TTY NUMBER <• POINTiR TO RESIDENT PARAMETERS) 
SEf U, TME RESIDENT PARAMET&RS 

!ET u~ TMi useR•s IORs WORD~· MOST ROUTIN!s IN THI$ OViRLAY NEEO IT 

L.AC SIORS 
A~D Sil TO 
tORS.10 
AND <401400) 
DAC SI ORS 

I.AC 
SAD 
JMFI 
I.AC 
AND 
DAC 
JM" 
I.AC 
tU I Cl.A 
I.AC 
JMS 
I.AC 
UD 
JMll 
I.AO 
AND 
DAC 
JMJ' 
I.AC 
SUICL.A 
I.AC 
JMS 

SRPTllt 
SR CORE 
MPT1 
SIORS 
<776777) 
SJ ORS 
MPT2 
SflH"L AG 

<200000) 
Mrl.G 
SRfi'TP 
SRCOAi 
M,3 
SIORI 
<777377) 
SIORS 
Ml<BO 
SPF'L.AG 

<100000) 
Mrl.G 

INCLUSIVE OR TME SfATUS ·- SOMI rLAGI KE~T IN MARDWARE 
KEfP ONLV TME NO.TAPE r~AGS 

THIS uSER HAI TME IEADER. 10 SET MIS rL~G 

ELSE REMOVE TME READ&R·OUT-or~TAPE rLAG 

AND CMBCK ON TME ~WNCM 

SET TME RiADER ~I.AS IN TME JORS WORD 

TH1S USER HAI TME •uNcM, so !ET MIS flAG 

ELIE REMOVE TME 'UNcM.OUf·O~-TAPI rLAG 

ANP CMECK ON TME TELETV'I Ki¥90ARO 

TMI KEYBOARD rLAG GETS SET tr EITMiRI 
iOTM TME OUTPUT.JN·PROGRiSS AND sorTwARE Mi¥IOA•o 'LAGS ARE SET OR 
THE OUTPUT-!N"P~OaR!SI 'LAG 1• NOT Se' AN~ TME •0T4RV QUffER II NON~EMPTY, 

UTEM2 

MK1 
UTiM1 
UT EMO 
MTL.P 

LOAD THE sorTWARE ~evao•-D FL.AIS 
IKIP I~ OUfPUT IS NOf IN PROGRESS 
!LIE CHECK TMi sorfWAAE MEVICA•D 'LAG 

IKJ, 1r THI ROTA~V BUVFE• II NON•EM,TV 
!M•TV aurrlR •• IXIT WITMOUT SITTING TME ,LAG 

PAGE 13 

NON.EMPTV BU,FER ~• ~OAD KEVIOARD rLAG <~lTM OTHER GARBAGEt 
(0440000) 
M'l..G 

KEIP JUST TM& KEYBOA•D rL.AG 
SE' TM~ KiVBOARD FkAS 



MP1--903 

()Q14lf2 
00103 
00104 
00105 
001446 
0014~7 
00100 
POUU 
0014152 
00103 
P0104 
00105 

05/31172 

M 

200053 
740100 
60i4!H 
'Oi641 

:~t~2~ 
iooo51 
l006U 
,40052 
60102 
20U41 
101362 

00106 20i7U 
001457 740200 
i)Ql .. O 20166, 
00101 1013'2 

00102 620702 

1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1210 
1280 
s,290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1•00 
1410 
1420 
S.430 

ouo•115 

• 
• 
• • 
MTL.P 

MU 

• • 
• 
MDUK 

MT2 

ROUTINES TO SERVlCE MEMORY PROTECT VIOl.ATIONS 

TELETYPE, DISK, AN~ DECTAPE ROUTINES CMAJNLY) 

TM& TiLEPRlNTiR r~AG G!TI IET IF ElTMERI 

I.AC 
SMA 
JMP 
AND 
9N4 
JMJt 
LAO 
JMS 
SAD 
JMP 
L.AC 
Jl'IS 

THE OUTPUT-IN-PROORESI rLAG JS S6T AN! TME ROTA•Y BUF~ER IS NON~rULL OR 
THE OUTPUT~JN-PROnRfSI 'LAG IS NOT SE' 

UTEM2 

MT1 
f 020000) 

MT2 
UT EMO 
SNXPTR 
UTEM1 
MT2 
<020000) 
Mr LG 

LOAD T~E TE~ETY~E 1orTWA•E FLAGS 
IKI, I' OUTPUT II IN ,.OmRess 
ELIE OUTPU• IS O~K. 
~ECOVER TME TELE,RINTEA r~AG 
SKIP I' IT 15 SEf 
ILIE ODNtT SET IT tN TME IORI WOAD 
LOAD THE INPUT POI~TIR 
AND rJND OUT TME N!XT LOCATION 
8Kt, UNLESS THI surreR WOULD OVERrLOW 
IN WMICM CASE Do NOT SET THE r~AG IN TME IoRs WORD 
ALL SET ~· LOAD TM& ?ELE•RtN,ER rLAG 
AND SET IT JN TME JOAS WORo 

CMSCK THE DISK CONDITION 

'-AC 
IZA 
l.•C: 
JMS 

JMP 

SDF'LAG 

(000020) 
MF'LG 

LOlD THE USER•S sorTWARE DISM rLAG 

SET TMe DISK FLAG IN TME lORI WORD 

GO TO TH& ~ORRECT SERVICE ROUTIN& 

PAGE 14 



MP1--RU3 

001463 
001464 
901465 
001466 
001467 
~0100 
00101 
00102 
001413 
00104 
001475 
Polo6 
001477 
001500 
001501 
P01502 
001503 
001504 
~01505 
P015D6 
001507 
Po1510 
Oo15U 
PoUs.2 
0015!3 
Po1'!4 
Po15!5 
Po1'!6 
0015i7 
oouao 
Po15U 
001522 

OOU23 
001524 
001525 
001526 
901521 
P015SO 
Po1'31 
001532 
Po15SJ 
0015~4 
0015~5 

05/31112 

M 

601474 
20l.760 
640704 
101347 
1>01414 
20060 
500053 
241662 
04005J 
140400 
601501 
200053 
'OU66 
040053 
101260 
~0005~ 
14UOO 
601511 
S.00540 
aoooo' 
400056 
t01516 
aoooo' 
UD64;J 
040002 
2.00546 
740000 
~ooon 
,01667 
241670 
0400'~ 
60S.U4 

toU34 
~DS.160 
64010~ 
S.DU'1 
60UU 
iOU33 
•0005;, 
241650 
0400'3 
740400 
601541 

1440 
1450 
1460 
1470 
1480 
S,490 
1500 
1510 
1520 
1530 
1540 
1,50 
1560 
1570 
1580 
1590 
1600 
1610 
1620 
1630 
1640 
1650 
1660 
1670 
1680 
1690 
1700 
1710 
1720 
1730 
s,740 
S,750 
1,760 
1770 
1780 
1790 
1800 
1810 
1820 
1830 
1840 
1850 
1860 
1870 
1880 
1890 
1900 
1910 
1920 
1930 
1940 
1950 

O!;D4t15 

Cf i,.P 
• TS!=" 

CTI.Pl 

, TCF" 

I TLS1 

.n .. n 

C,::1(801 

• • 
• 
• • 

~OUTINES TO SERV!CE MEMORY PROTECT VIO~ATIONS 

TE~ETYPE DISK, AND DECTAPE ROUTJNES (MAJNLY, 

,EJECT 
JMfJ 
L.AO 
AL.S 
JMS 
JMP 
L.AC 
AND 
XOR 
DAC 
SNI. 
JMI' 
I.AC 
AND 
OAC 
JMS 
LAC 
SPA 
JMP 
JMS 
L.AC 
XCT 
JMP' 
L.AC 
ANO 
DAC 
JMS 
NOil' 
L.AC 
AND 

CTL.P1 
$l0RS 
4 
IOBLI< 
CTLP1 
$C81 
$JTEM2 
(200000) 
$JTEM2 

.T2 
$JTEM2 
( 757777) 
UTEM2 
TIMJ 
S3TEM2 

,TLS1 
$NEWBR 
SJAC 
$3TEM5 
• Tl..52 
$JAC 
$81..8 
S3TM21 
SPUTJN 

UTEM2 
( 355777) 

NO IOPS EVENT TIME 1 
LOAD THE JORS WORD 
GE' TME f'L,AG 
CH,CK THE rt..AG AND FOR 1/0 ROADBLOCK 
NO ROADBL.O~K -P CA-RV ON NORMALLY 

CLiAR THE l/O ROADBLOCK 'I.AG 
SET TME 1/0 ROADBl..OC~ FLAG 
REP'l..ACE TM! sorTWAIE f LAGS 
8K1P I~ TMERE IS A• evENT TIME TWO ACTIVITY 
El.SE TRY FOR EVENT TIME THREE 
LOAD TME TELETY~E SOFTWARE FLAGS 
CLiAR THE TEl.EPR!N,ER rt..AG 
AND RiSTORE THE UP8ATED FLAGS 
RETURN IP 'HERE ts AN ro•s TIME 3 EVENT 
LOAD THE TEt..ETVPE SOPTWA•E FLAGS 
SKIP I' ou•,ur ll NOT JN,ROGAESS 
f LSE JUST PACK TME OUT,UT 
CLIAA TM~ lN'UT aurr&R 
ELii LOAD WMAT THE UIEA WANTS •RINTE~ 
AND PRINT IT 

TMI SU~F!R EXPECTS EIGMT•BIT AICll 

~LACE TH& CMARACTil IN TME surriR 
DIICARD AN¥ OVE~'Lew 
LOAO THE TELETV•E 10,TWARE FLAGS 
CL&AA TM! O.J.P, TELIP•INTER, AND BUF,!R T.V,E rLAQS 

pAGE 15 

)(QR 

DAC 
JMll 

<422000> 
UTEM2 
MiMD1 

SE~ TMI oUTPUT·lN·•ROGRi&S, TELEPRINTER, aND OUTPWT.1Ur~eR 'LASS 
REITORE TMe U~DATED Fl,.AGI 

JMll 
I.AC 
AL.fi 
JMI 
JMll 
I.AC 
AND 
XOR 
OAC 
SNI. 
JMP 

Cl(801 
SIORS 
3 
I OBI.IC 
CKBD1 
<677777) 
UTEM2 
(100000) 
UTEM2 

CKBD2 

NO 10'' eY~NT TIME 1 
LOlD TME uSERtS STATUS WORD 
GEf TM& KiYSOARD FkAS 
CM&CK THE '-LAG AND roR l/0 ROADBLOCK 
NO ROAD.BLOCK -· CAIRV ON NORMALLY 

CL&AR THE l/0 ROAD BLOCK FLAG 
IE~ TMG 1/0 ROADBLOCK rLAG 
•E,LACI TME •orTWA•e FLAGS 

NO IO~S EYeNT TIME 2 

TRY TO READ THE CHARACTER ,ROH TMi ROTARV 1urrER IF TMIRI IS NO 0UT,UT 
IN ~ACGRESS, REAO THE CHARACTER ,ROH TM& sarTWARE ~iVBOARD eurre~ IF THE 
•OTAR¥ eurre• TURNS OUf To ee EMPTY, o~ Jr oUTPUf tS JN PROGRESS. 



001536 
0015~7 
P015•0 
Oo15U 
0015•2 
0015~3 
P015414 
IJ015•5 
P01!U6 
0015-a? 
P01550 
001561 
001552 

001553 
Pol554 
001555 
001556 
P01557 
P01560 
P01!5U 
P01562 
Po1563 
Pol,64 
Po1565 
p 01'66 
eo1'67 
Oo1'1o 
Po1''1 
Po15'12 
U01573 
0015'14 
P015'5 

0015'16 
0015'77 
P01600 
001601 
Pol6o2 
001603 
001604 
001605 
001606 
IJ01607 
0016s. 0 

05/31/12 

M 

i00053 
'Ol.611 
040053 
100640 
14UOO 
100602 
~00053 
500643 
101251 
lOU60 
aol.760 
1012'1 
•ou1• 

741000 
440000 
'140400 
6002'0 
200230 
'417'1 
140227 
20023, 
,41711 
S.40234 
~OOO';} 
'Ol612 
040053 
141760 
141762 
1417U 
141764 
142.761 
60l614 

740400 
•01236 
200703 
15UOO 
601236 
i. O:a,760 
:;o0644 
2406~H 
041760 
50U'~ 
'740200 

1960 
1970 
1980 
1990 
2000 
2010 
2020 
2030 
2040 
2050 
2060 
2070 
2080 
2090 
2100 
2110 
2120 
U30 
2140 
2150 
2160 
2170 
2180 
2190 
2200 
2210 
1220 
i230 
2240 
22'0 
U60 
2270 
2280 
2290 
2300 
2310 
2320 
2330 
2340 
23'0 
2360 
2370 
neo 
2390 
2400 
2410 
2•20 
2430 
2•4-10 
2450 
2460 
2470 

l<RB2 
CK802 
t 100. 

,ON 

.JON 

-OUTlNES TO SERVICE MEMO~Y ,ROTECT VIOLATIONS 

TE~ETYPE, DISK, AND DiCTAPE ROUTINES (MAINLY) 

C~EAR THE sorTWA~E KEVBOARC rLAG IN ANY CAIE. 

l.Ae 
AND 
DAO 
AND 
!NA 
JMS 
I.AC 
AND 
JMI 
JMS 
LAC 
JMS 
JMf' 

$JTEM2 
(737777) 
UTEM2 
$8IT7 

$J'GET 
UTEM2 
581,,8 
OAC 
1' l MJ 
ilORI 
OAC 
MiM01 

0 

LOAD TME TE~ETVpE IOFTWARE F'L.AGS 
CLiAR THE sorTWAAE KEYBOARD 'LAG ON ANV KR8 
SAVE THE UflDATiD sorTWARe FLAGI 
REIOVER TMe aurFER TV•E 
SK1' 1r rT IS AN OWT,.UT BUrFER 
El.IE GET TME 01.D&Sf CMARACTER lN TME BUFFER 
LOAD TME SOF'TWAAE ~EVBOAAD BUFFER tF NO INPUT IN 8UF,ER 
RETAIN ONLY e-BIT IN•UT 
AND PUT IT IN TME WSIRI AC 
RETURN 1r. 'HERE li AN TOPS TIME 3 EVENT 
LOlD TME USER lOAS WORD 

tTTS' ~. SKI' tr NOT TV'E 28 

NO IOPS EVINT TIME 2 

SKIP 1r TME ~UNCM fS NOT ASSIGNED TO TMJS UieR 
PUNCM ~LAG 

SKI' 1r TM~ ~EADER II NO' ASS1aN&D TO THII USEA 
,_EADER Fl.AG 
LOAD TME SOFTWARE 'LAGS 

PAGE 16 

SKll 
f NX 
INI. 
•ef 
L.•O 
IAD 
CIZM 
I.AO 
hD 
OZM 
I.AC 
AND 
DAC 
DZM 

SPtOON 
SRPTP 
$NUM8R 
5Pf"L.AG 
SRPTR 
SNUMBR 
iRF'LAG 
UTiM2 
(420000) 
SJTEM2 
SIORS 

KILL Al.L EXCEPT TME OUTPUT.IN-~ROGRESI rLAG AND exec•S TLP FLAI 
REITORE TME UPDATE! 'LAG$ 

DZ"4 
DZM 
DZM 
DZM 
JM" 

SNI. 
JMI' 
I.AC 
IPAJCL.A 
JMll 
I.AO 
ANO 
)(OR 
DAC 
ANO 
SU 

SD APO 
SDAP1 
SDF'N 
SDF"l.AG 
MEMD1 

ERR3 
TEMPJ 

ERR3 
$JORS 
SCBO 
se r To 
SlORS 
(375220) 

c4r AL.WAVS Cl.IARS ALL TMINGS ON THE IORS WORD 

Diii< F'l.AG 
DBK AEQUIRll NO ACTION, EVEN I' PRESENT 

SKIP ONLV Ir TMERi IS AN EVENT TIME 2 EVENT <ION, 

TM&RE WAS ~N 11.LEO•L EVENT TIME J EVENT CcLONt 
LOlD THE USER•S lo•s WORD 

RESTORE TME JORS WORD WITH TME Pl CN 

SK1P IF TMERE we~e NO FLAGS ON TO CAUSE INTiRRU,TS 



MP1--BlJ3 05/31112 

M 

liOl6U ~01007 
001612 101110 
001613 600270 

001614 
00161'4 '140000 
0016!5 10U'10 
0016!6 S.00525 
0016!7 ~00053 
001620 foUH 
001621 '141200 
001622 600270 
001623 10126, 
P01624 2o00'5 
001625 14003' 
001626 6002'10 
001621 76ion 
0016SO 600:53' 

OOUh 
0016U 7UOU 
001632 60033, 
00103 t71711 
001n4 uooo1 
f.l01U5 176000 
00106 740000 
P016S7 640000 
f.lOlUO 700000 
0016U 020000 
0016'2 017770 
OolUJ 000010 
0016'4 777710 
001U5 177760 
001U6 776040 
Po1U7 OU7U 
001610 uoooo 
oouu tooooo 
00102 D000'7 
801653 640402 
001654 6404'17 
0016'5 177400 
001616 709000 
P01657 000002 
001660 •os.uo 
001661 '176777 
001662 200000 
001663 777317 
001664 040000 
P01665 000020 
001666 7577'7 
Po1667 3557'7 
Po16'0 •22000 

2480 
2490 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2,70 
2,80 
2,90 
2600 
2610 
2620 
2630 
2640 
2650 
2660 
2670 
2680 
1690 
2700 

01J04H5 

,QPR., 

ROUTINES TO SERVICE MEMORY PROTECT VIO~ATJONS PAGE 17 

JMll 
JMS 
lltET 

I• I 

NO~ 
JMS 
JMS 
I.AO 
AND 
SNA 
litET 
JM9 
L.•e 
UD 
RET 
I.AW 
JMP 

I' I 

L.AW 
JM" 
,iND 

TE~ETYPE, DISK, AND DECTAPE ROUTINES (MAINLY, 

Pl NT 
RE:BRU 
$PIDON 

RE GRES 
SIO,OT 
$JTEM2 
<ilOBL.K) 

SP I DON 
RDBLI< 
UTEM• 
SRCORE 
SPJOON 
$SWCl.K 
SiWAP 

S5WOPR 
SSW AP 
OYSTRT 

GENERATE A USER PROGRAM INTERRUPT 
RElfORE TME REGIST!RI 
EXIT 

EXtT MEMORY PROTECT SE~VICE 
ALLOW roR lOT NOP 

GET JUST THE USER•S f/0 ROADBLOCK FLAGS 
SKtP I~ A AQADBLOC~ CONDlf ION EXISTS 
EL.IE RETURN 
SEI WMQ IS NEXT US!R NoT 110 ROADBLOCKED 
LOAD MIS use~ NUMBER 
SEi sr IT lS TME CWRRENT USE~ 
IF SO, EXIT CCONTlNUE) 

SW!TCM OVER~AYS AND ~ESTART AT OPERAT& INSTRUCTION HANDLING 



MPl--803 

001611 
001672 
0016'3 
001674 

05131/'2 

M 

131717 
•20000 
:J?5220 
Jooooo 

OU04t15 

TRANSriR ADDRESS 601000 

ROUTINES TO SERVICE MEMORY PROTECT VlO~ATIONI 

TE~ETVPE, DISK, AND DECTAP~ ROUTINES (MAINLY, 

PAGE 18 



MP1--BCJ3 05/31/12 01J04115 ROUTINES TO SERV CE MEMORY PROTECT V?Ol..ATIONS PAGE 19 

M CROSS RErERENCE TA8LE 

1713 • 0 4510 4520 480 520 J 340 
26 ,310 3400 3010 
27 ,311 3410 3030 

4464 .OT 570 
15~0 .IORS, 2080 
6460 ,TP 550 
2023 1ouve 1870 1880 
2024 11UV~ 1880 1920 

5 JAC 3370 l560 1600 2200 ~ 640 2660 2990 3400 1640 1670 
305 JR EST 3870 3880 

51 JTEMO 3530 3540 1120 1280 
52 JTEMt 3540 3550 1110 1300 
53 3TEM2 3550 3560 1oeo 1220 l510 1530 1560 1580 1600 1720 17!50 1860 1880 

1980 2000 2040 ~'240 2260 25U 
54 3TEM3 3560 U70 
~5 3TEfll4 3570 HBO 2610 
56 31'EM5 3580 3,90 U'O 
~7 3TEM6 3590 3600 
50 3TM20 ~U20 3,30 

2 3TM21 3350 2620 26'0 1690 
3 3TMl2 3360 

HOOO 7K 1030 
16000 8K 1020 910 1010 2640 2650 

1753 AC .. ,20 030 
17~6 ACS it550 060 
2()~5 ACSAVi s.810 U20 
2022 ACSlil 1860 u10 

651 ADRiS 4100 •uo 670 1070 1170 1800 4eO 
3PO 

NsGN 
29'0 

300 2900 
422030 BAS 420 

2151 8CNTRI. UJO U4o 
634 BITQ 3910 neo 490 14'80 1640 7'0 2'40 
641 BlU7 4020 4030 200 2470 
635 UU6 3980 3990 
636 ant 3990 4000 
637 SIU 4000 010 
640 BIT1 4010 •020 !010 
642 BL.7 4030 •o•o 
643 BL.8 4040 4050 1690 2050 

2000 BOUNDA 910 960 910 990 1000 1630 50~0 'oeo 680 1270 
3'17 &Rt< 5550 

2110 BIJHER 2490 2,50 
1000 BUf"L.EN 2500 2''0 

644 cso 4050 •060 1620 2430 
645 CB1 4060 4070 1500 
646 CB5 4070 4090 
6~7 CB7 .. 4080 4090 
6~0 C8L8 4090 •uo 

6 CHRMAX 3180 :noo 
2 CMRPAK 3130 uoo 

?o Cl.KM AX 2840 3180 



MP1--BOJ 05131/72 OU04 '15 ROUTINES TO SERVJCE MEMORY PROTECT VlO~ATlONS PAGE 20 

M CROSS RErEAENCE TABLE 

60 Cl.K6pD 3160 3170 
1757 Cl.OCK .-560 •570 

45 CM Pl 3490 uoo 
46 CMP2 3500 U10 

6 CNTf(L 3380 ;J390 
2053 cOMH,G 2200 2210 
21~0 C0M5TO 2270 2280 

16000 CORM AX 910 980 
47 CSPI. U10 U20 
44 cSWP ~00 ~oo 
60 cren~ HOO 3630 ~uo 

100 CTBIN 3640 ~650 3610 4250 3140 
2000 CTEMPO 1630 
2001 CTEMP1 1640 
2002 CTEMPa 1no 
20~3 CTEMP3 1660 
2004 CTEHP4 1670 
2005 CTEMP5 100 
2006 CTEMP6 1690 
2007 CTEHP7 1100 
20~0 CTEMP8 1710 

'2011 CTEMP9 1720 
102 CTF'l.G 3650 U60 !120 
104 CT NAM 3660 U70 

2043 0 PC U20 U30 
2154 0 iCA U?O neo 
2t5J D liDA H60 U70 
2163 D 'DA 2440 2450 
2042 D l.OC U10 2120 
2022 D ACSW U60 
2156 D ULT 2390 uoo 
2155 D Bl.EN 2380 U90 
2161 D BMAX 2420 U30 
2157 D BMIN 2400 i.uo 
2162 D BPTR 200 2HO 
2167 D F'HAX 2480 200 
2165 D F'MJN 2460 ~410 
2046 D H•SK U'O 2160 
2t64 c Hro• 24'0 U60 
2036 DAD~SW 2070 aoso 
1762 OAPO 4590 •600 2280 
1163 CAPS. •600 010 2290 

653 oaK 4120 •uo 
24 OBKNUH 2220 2210 

2054 OBl<TAS 2~10 2270 
2035 OiSTOR 2050 2060 

422027 DDT 410 
12000 ODUT ,000 

2037 OOUMSW 2080 2090 
1761 D'l.AG 4,80 4j90 1370 2310 
1764 orN 4610 4620 2300 
2151 or TV PE 2340 2350 



MPl--BOJ 05/31/12 01J04t15 ROUTINES TO SERV:cE MEMORY PROTECT VJO~ATIONS PAGE 21 

M CROSS REFERENCE fAi~E 

2045 DMICOR 2140 2150 
2050 DlNOIR 217Q 2180 

100 DKO 4270 
t27 DK1 4310 
156 01<2 435Q 

37 DKCA 2750 
675 DK DON 4110 4180 

t60PO DKU:N 2650 2660 
34 OKL.~NB 2660 

266 OKI.OK S830 H40 2250 
692 OKOVR 4160 4170 

2 DKRP 2760 
36 DKWC 2740 

4 OKWIH 2770 
2041 D'91MtT uoo 2110 
2044 DLiOCOR 2130 2140 
2160 Dt1Bf'I IN !HO f!420 
2t66 DMF'MIN 2410 ueo 

654 DO 4130 4140 
662 D02 4140 4150 
663 003 41'0 4160 

2152 DOF'TYP 2350 2360 
2032 OP AC SW 1980 
2040 OPATSW 2090 uoo 
21l51 OP CM SK 1180 iuo 
2052 ORE(IBR U.90 ~200 
2035 OREGSW 2060 2070 
204? OREl.OC 2160 U70 
1765 O&UT 4620 UJO 

446400 DT. 560 
2000 DTEMPO 1630 
2001 OTEMPi, 1640 
2002 DTEMPa 1650 
2oP3 DTEMP~ U60 
2004 DTEMP4 1670 
2005 DTEMP' 1680 
2006 OTEMP6 1690 
2007 DTEMP7 1700 
2010 OTEMP8 1710 
20h OTEMP9 1720 

215 eQu•1. 2910 
602 F'CiET 3950 n6o 2030 

1701 F'RCA H10 '420 
1700 F'ROA HOO 010 
1702 F'RLiN 4420 4430 
1703 F'RSTA 4430 H40 

2 F'UDGE 3190 uoo 
2i6 GRE•T 2930 

1700 lMPl.EN 990 
3110 IMPSTR 25'0 

422020 INT 320 
513 IO. IN 3910 lno 3420 690 



MP1--B03 05/31/12 OU04,15 ROUTINES TO SERVJCE MEMORY PROTECT VlOL.ATtONS PAGE 22 

M cRoSS RErERENCE 'f AILE 

525 JO.OT 3920 3930 400 2550 
300000 IOBL.K 2830 2570 

1l6Q JORI 4570 080 410 450 510 520 730 770 840 860 950 970 1460 
U10 2080 2270 2420 2410 

1002 JOTO 4900 4910 
652 JMP 4110 •120 430 
100 JTLiN 960 

1700 JTSTRT 950 9401 960 1000 HO 0 
16 l<BLiN 3610 36301 3640 3680 3690 3730 3740 
lo t<BNIJM :U20 3670 3720 
76 L.OLOK 3630 

107 LJ.BrR 36'10 3680 3690 
t27 1.18 IN 3690 HOO 3720 4290 J170 
131 1..lrL,G 3700 n10 U'D 
125 L1LOK 3680 
133 LS.NAM 3710 3090 
136 1..aarR 3720 ~730 3740 
156 1..aBIN :J740 3750 4330 3200 
160 LaF'L.G 37!JO 3760 uao 
1,4 LZLOK 3730 
162 1.aNAM 3760 3770 

422026 I.DR 390 
2000 t.DR&T !040 

214 L,f;s& 1920 
15i6 M ,ON 2370 ~20 
1501 M .n 1'90 1S50 
1242 M EAR 2,10 
1440 M MK2, 1150 uoo 
1425 M MP3 990 940 
1454 M MU U20 u•o 
1462 M MU 1430 U70 tUO 
1251 M DAC 2610 2670 iuo 2090 
1555 M ,CA, 2160 
15~5 M , DBK 2320 
1600 M , JON 2390 
1536 M ,KR8 1980 
1524 M ,KSF 1810 
14~6 M .Tcr 1'60 
1592 M • TL.S 1600 
1464 M .TS, 100 
2022 M ACSW 1860 
1?53 M 9RK1 2140 2.40 
1523 M CKBD 1800 zoo 
1463 fl4 CTL.P S.450 180 
1240 M ERRi. 2490 700 
1241 M ERRi 2500 1290 
1236 M ERR~ 2470 820 620 2380 2410 
1235 M ERR4 2460 1860 
1214 M I OTO 2240 uo 
1217 M IOU 2280 2330 
1225 M IOU 2350 a;soo 
13~4 M IOU 670 2420 



MPl--803 05131/12 01J04'15 ROUTINES TO SERVICE MEMORY PROTECT VSO~ATIC'NS PASE 23 

M CROSS REF'ERENCE TABL.E 

1546 M KRB2 2060 
1362 M Mr LG 500 530 910 1020 1160 1310 1400 
1431 M Ml<BO 1080 980 
1115 M MP1~ 100 
1137 M MP1' 1650 U20 
1027 M MPST 590 290 
1412 M MPT1 880 830 
1416 M MPU 920 970 
1442 M MTl,,P 1220 1130 
ltl5 M 0, I<. 1400 880 1230 1300 
1007 M PINT 400 300 200 
1260 H TIM~ 2700 V30 1'90 2070 
1160 H XCU 1870 
1202 ,.. ti OT I 2110 920 
1146 M1 JMP, 1760 U30 
1142 M1JMS, 1110 U10 
1631 MeOPR 1 2670 330 900 
1511 M1TLU 1670 1620 
1516 M, TL.Si 1120 1660 
1155 MaXCTi 1840 U90 
1534 MCK8D1 1890 1100 1840 
1547 HCKSD2 2070 uoo 
14(4 HCTLPS. 1,40 ioo 100 
1112 Mr Al< IT 1340 uoo 1260 

~o Ml Neu' 3200 
702 MINITR ~30 

3J1D 60 no 780 970 10!0 10•0 1060 1090 1160 1350 1J60 1570 
1730 11'0 1790 2110 2110 2110 2290 

1360 MIOBl.8 470 310 
13447 MIOEll.K ~50 oo oo 100 1830 
1366 MIOTSW 590 n20 
1346 MIOTT9 270 U10 
1334 MIO'TT 160 U60 
1456 MMOISK 1ro 
16H MHEHDi 2 20 2740 260 1760 '~10 0 2320 
1041 HHPS.U no 150 1810 
1073 HHPh2. U.60 1000 
1403 HHTAl'E 810 

70J MOPCOD 250 130 10•0 U70 
1053 MO PAST 900 

422023 Hfl1 350 
422024 MP2 360 

2032 MPACSW 1980 
1005 MP INST 340 790 
1004 MPOPR 020 
1000 HPST 4880 090 
1000 HllSTRT 290 
1754 MQ 4530 040 1920 2040 
2oU MQUVi s.120 U30 
1305 MRDillU 3120 3210 
1310 HRDIK2 3150 3090 
1313 MRDlilK~ 3180 32.00 
1317 MR OSK' 3260 3130 31•0 3190 3290 3410 

-



MP1~-BOJ 05/31/12 OU04f15 ROUTINES TO SERV!CE MEMORY PROTECT VfOl.ATIONS PAGE 24 

M CROSS REF'ERENCE T AiLE 

1?65 MRDEh,K 2950 320 3480 2600 
1?44 MSWAP1 2530 
1246 MSWAP2 2550 2140 
2000 MTEMPO 1630 
2001 MTEMP1 1640 

702 MTEMP~ 240 2360 2410 2980 3370 S.00 
703 MTEMP3 260 2380 !710 3000 JJ90 n•o 
7Q4 MTEMP4 :no 530 UD 600 630 
705 MTEMP5 280 540 no 1840 1870 

20P6 MTEMP6 1690 
2007 MTEMP1 1700 
20,0 MTEMP8 S.710 
2ou MTEMP9 1720 

422025 MTR 370 
2000 MTR ST !J080 
1712 NA Mi 4670 400 

540 NiWBR 3930 3940 1no 
1771 NUMSR '660 

623 NXPTR 3960 
070 3060 
3970 12•0 

680 2190 2220 

702 oco 4180 4190 230 240 
703 0C1 4190 4200 2,0 260 
704 oc2 4200 •210 270 
705 OC3 4210 2eo 

574646 O'F' 2730 
575600 ON 2720 

1773 OVER 080 400 
7PO OVLE:N 940 

1000 OVSTRT 930 920 940 4750 4880 4960 220 2700 
2033 PUSAY 1990 2000 
2034 PU&AV 2000 2050 
2025 PACSAV 1930 1940 
2032 PACIW 1980 1990 

241 PSF'l..AG HU ~820 
20).7 PCSAVI 1830 1140 

227 P'L~G 3770 3780 990 2200 
~7 PHO 4260 4270 

126 PH1 4300 4310 
155 PM2 4340 4350 

1 PHAN TO 2780 
2150 PHF'LA'i 2280 030 
1700 r:tHLiN 2640 
2025 PMS TOR 1920 1930 

274 PIDN2 3850 H60 1,610 
270 PIDON 3840 3950 uo 22,70 2500 25•0 2630 

1001 PINT 4890 ooo 
303 PIOUT 3860 3870 

602026 Pl.DR 400 
2026 PMQ&AV 1940 1950 

602025 PMTR 380 
2027 PPCSAV 1950 1960 

606064 PPT 520 
2031 PSCSAV 1970 UBO 



MPl--BUJ 05131172 0004115 ROUTINES TO SERV!C~ MEMORY PROTECT VtOl,.ATIONS PAGE 25 

M CHOSS RE~ERENCE TABLE 

2030 pSTSAV 1960 1970 
606460 PTP 510 
606462 PTR 500 

12tPO PUR'-EN 1010 
1715 PIJRNM 4 700 4710 
3700 PURSTR 2560 990 1010 2560 

546 PUTIN 3940 3950 1700 
34 RAC6 3440 

6 RCNT 3390 
35 RC ORE 3450 820 930 2620 

1003 RDBl.K 4910 4920 
32 RDTO H20 
33 ADT1 3430 

1170 RSGRES 1910 1660 2060 2520 ~~550 24'0 2540 
1162 Rt:GSA V 1900 390 600 1950 

422021 RiS 330 
40 RiSCAT 3470 3480 

1000 A ESL EN 920 
?.34 RJ'LAG 3790 HOO uo 2230 
230 APTP :5780 3790 9;?0 2180 
235 APTR HOO 3810 810 2210 
242 RS co 3820 U30 

1796 ASTRT 4710 
1755 SC 4540 4550 1940 1980 

640000 SCRSTR 2670 
2021 SCSAVi 1850 U60 

243 SMARP 2890 
377 SP COD ''410 

422122 IPL 430 
1000 SPLST •960 

777400 SPMIK ,390 2120 
2020 sTS•ve 1040 U50 

335 IWAP 3880 U9o 2540 2!HO 650 !610 26•0 
336 SWAP1 3890 ;J900 
340 IWAPJ 3900 U10 

1000 swc•T 4750 4760 
1003 IWCl.K 4780 4790 2640 
1004 IWE~R •790 000 2530 
1007 SWMF'l 020 4830 
1010 SWMP2 030 4840 640 
1002 IWMTR 47?0 4780 
1011 SWOPR 4840 HBO 

422022 SWP 340 
loh SWPPA 4760 4770 

40 SWPS 3460 3470 
1005 SWSPL 000 .. 10 U60 
1006 SXSPL 4810 020 
13iJO USU$ 2800 u10 

41300 SYS DA 2810 
171? SYSMAX 2820 

tOO TABl.EN 2630 l640 
20PO TiMPO 1630 1640 



MP1--803 05131/12 ouo• 115 ROUTINES TO SERVICE MEMORY PROTECT VIOL.ATIONS PAGE 26 

t-1 CROSS RErERENCE TABLE 

2no1 TEMP! 1640 1650 
2012 TEMP10 1730 1740 
20l3 TEMPU 1740 1750 
2014 TEMP12 1750 1800 
20P2 TEMP2 S.650 U60 
2oP3 T~MP3 1660 1670 
2op4 TiMP4 1670 1680 
2005 TfiMP5 1680 1690 
2006 TEMP6 1690 1700 
2007 TEMP7 1700 1710 
2010 TiMf?8 1710 1720 
2oU TEMP9 1720 l730 

646000 TP. 540 
~16 TRCOF'' 5540 
.375 TRCON 5530 

2000 TTEMPO 1630 
2001 TTEMP1 1640 
2002 TTEMP2 1650 
2003 TTEMPJ 1660 
2004 TTEMP• 1670 
2005 TTEMP!S 1680 
2006 TTEMP6 1690 
2007 TTEMP7 1700 
20~0 TTEMP8 1710 
20h TTEMP9 1720 

6 TTYCLK U?O USO 
3 TTYNUM U40 

17t~ TTY5PD 3150 3170 
TYP~ 4690 000 

1766 UCORE 030 040 
1767 UDISK 040 41650 

336 UP ARR 2940 
76 uso 4250 4i60 '280 

1C:5 Uh •a9o 000 020 
154 us2 4330 040 U60 

0 USER 2790 
J USERS 2850 3200 

14000 USL~N 980 2640 
20J.5 UiTORi s.aoo 1110 

75 uTo 4280 
124 uh 4320 
153 UT2 4360 

1704 uTeMO 4440 4450 
1705 UTEM1 4450 H60 
1706 UTEM2 4460 4410 UlO 
1707 UTEMJ H10 4480 
1710 UTEM4 4480 4490 
1711 UTEM5 4490 4500 
1712 UTEM6 4500 4!HO 
17-0 VALID '4650 4660 
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#l 
#2 
#3 , .. 
#5 
DEF"INS 
M U 
PIJRCOD 

5630 
,640 
5650 
5660 
5680 

100 
190 

'HO 

01~04115 

100 

5270 

~OUTINES TO SERVlCE MEMORY PROTECT VIO~ATIONS PAGE '27 

UNDErINEJ SYMBOLS 

120 120 580 510 2610 3210 3210 !5330 
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ENnR 
MPorF 
SWAP 
TABl.E 

M 

5280 
5'430 
5610 

170 

OU104s15 ROUTINES TO SERVf.CE MEMORY PROTECT V!O~ATIONS 

MACRO CROSS REFERE~CE TABLE 

2700 2910 3260 350 

PAGi 28 

500 
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100 
uo 
100 
110 
120 
100 

,NAME 
, I NSRT 
• TPL.E 
,HEAD 
,INSRT 
, I 'UNO 

MP2- ... B04 
MPO 
ROUTINES T~ SERVICE MEMORY PROTECT VIOLATIONS 
M 
DEF I NS 
DEF INS 

PAGE 1 

-



5720 
5730 
130 

01tiJ4118 ~OUTINES TO SERVICE MEMCAY PROTECT VIOLATIONS 2 

.~?ST ON 
,ENO 
,MUD H 



MPO 05131/12 

M 

140 
150 
160 
170 
180 
190 
200 
210 

001000 220 
000702 230 
000702 240 
000703 250 
000703 260 
000704 270 
000705 280 

001000 601027 290 
uo1001 601006 30o 
P010D2 t01214 310 
001003 001265 ~20 
001004 601365 330 
P010D5 000000 340 

350 
360 
370 
380 

DolOD6 101162 390 
Po1007 10052' 400 
001010 i01760 •10 
Po1011 140110 420 
P010~2 600210 4~0 
Po10l3 744020 440 
P01014 041760 450 
i01015 200000 460 
P010!6 iOl621 470 
PolOt7 04171~ •80 
OOlOfO •o063~ 490 
0010t1 ~41622 '00 
Po1022 040000 '10 
Po1023 201714 920 
001024 140704 !30 
001025 140705 940 
001016 •01042 ,,0 

!!560 
,70 
'80 

001027 IJ90 
001027 101162 600 
P01030 140704 610 
Po1D31 14070' 620 

630 
640 
650 

01J0411B 

TABL.E 

l~SU 
TiM?2 
OflCOD 
TeMP3 
TiMP4 
T~MP5 
Ml'ST"T 

fllNST 

• • 
• 
• 
l'INT 

• • • 

ROUTINES TD SERV'CE MEMORY PROTECT V(O~ATJONS PAGE 3 

MEMORY PROTECT ROUTINES COMMON TO 90TH OVERLAYS 

.STJTL MEMORY PAQTECT RoUTJNES COMMON To BoTM OVERLAYS 

,OEFlN 
,PMC SAVE,OFF 
#1/16. •740000 
,PMC RESTORE 
,ENDM 
• i..oc 
,EQU 
,iQU 
,EQU 
,ECU 
,EQU 
,EQU 
JM!> 
JM,. 
JMP 
•DSl.K 
JMP 
,OSA 

OVSTRT 
iOCO 
$0CO 
$0C1 
$0C1 
i0C2 
$0C3 
MPST 
P1NT.1 
JOTO 

.OPR, 

IOT' TABLE ENTRY 

OVERLAY EN•RANCE V!CTOR 
EN,RANCE FOR PROGRAM 1NT,RRUPT StMULATtON 

POINTER TO TME ~OACBLOCK ROUTINE 
,OtNTER TO O~ERATE MANOLING 
~EIMANENT INSTRUCTION SAYE IN CAIE IT IS A GRAPHICS II INSTRUCTION 

AN IOT INTERRUPT MAS OccuR•ED -- G~NERAT& A USER Pl INTERRU,T IF TME Pl SYSTEM IS ON 
TR!AT AS IF LOCA'lON 1 CONTAJNED AN KcT or TME USE••• LOCATION 1 ~- ONE ~CT IS $TILL LEGAL 

JMS 
JMS 
I.AO 
SIOtRAL 
•ET 
CL.~HUR 
OAC 
I.AC 
AND 
DAC 
AND 
TAO 
DAC 
l.•C 
OZM 
DZM 

-'"" 

I I I 

JMS 
DZ114 
DZM 

REGS AVE 
510,0T 
$10R8 

SP ICON 

SIORS 
0 
<677777) 
$,Q 
S81TO 
<100001) 
0 
s' 0+1 
TiMP4 
TiiMP5 
MP111+1 

RfiGSAVi 
TEMP4 
TiMP5 

U\IE USER TEMPS 
LOAD TME USER'S IOIS WORD 

iXIT l~ Pl SVSTEM IS NOT ENABLED 

ELii TURN orr THE 'I SVSTEM 

RENOVi TME MEMORV IROTECT BIT 
SEf TME us•R ~c IN MIS LOCATION 0 
SAVE TME LJNK STATWS 

rAKi THE NiXT JNST~UCTION CAME rROM LOCATION 1 WtTM MEMORY PROTECT ON 
LOAD TME USiN•S LOCATION 1 INSTRUCTlON 
INITIALlZi TME COUNT or MEMO•Y OYE•LAY E~CMANGEI 
INtTlALlZi TME XCT COUNT 
ANI CMECK lHE INST•ucTION 

IAVE TME MO AND IC 
INITIALIZE TME COUNT or MEMORY OVERLAY eicMANGES 
JNCTIALIZi TME XCT COUNT CCHICK roR ~CT LOO'S• 



MPO 

001032 
P01033 
001034 
001035 
001036 

Pol037 
POlOf 0 
Po1041 
§101042 
Po1U3 
~01044 
CI01Q45 
001046 
Po1047 

U01050 
POlOU 
J;l01052 
001053 
~01054 
~01055 

05/31/12 

M 

200000 
~00651 
343.623 
155101 
601240 

J.40000 
040702 
220702 
040702 
041005 
~OU24 
141200 
601236 
040703 

!541625 
60U1' 
IJ4162• 
•0136' 
'41626 
•01202 

660 
670 
680 
690 
'700 
710 
no 
'730 
140 
750 
760 
'170 
180 
190 
800 
810 
8<?0 
830 
840 
850 
860 
870 
880 
890 
9go 
910 
920 

• 
• 
• • 

• 
• 
• 

~OUTINES TO SERVJCE MEMORY PROTECT VIO~ATIONS PAGE 4 

MEMORY PROTECT ROUTINES COMMON TO BOT~ OVERLAYI 

I.AC O 
AND UDR SS 
TAD <·~OUNOA~Y> 
!PA I CL.A! CMA ! CL.L. 
JMI' E:RR1 

TAD 
DAC 
L,AC 
DAC 
lW~ 
AND 
SN4 
JMP 
OAC 

SAD 
JMP' 
UD 
JMll 
UD 
JMP 

0 
lNSTR 
JNSTR,X 
INSTR 
PINST 
<NOP) 

ERR3 
OPCOD 

CEAE) 
0,1<' 
COPA> 
.OPR, 
<IOT> 
, I OT, 

LOAD THE USER f'C 
GET ~ID or NON·ADD8E9S BITS 

SKIP UNLESS A TRANSFER To PROTECTED M~MOR1 WAS REQUESTED 
YES ·~ V!O~ATION WAS A TRANSre~ TO PROTECTED MFMORY ~~ ILLEGAL 

VliLDS LOCAylON OF TME OFFENDING INSrRucrlON AND SErl rME LINK 

INSTR CONTAINS TME BAD INSTRUCTION 
SAVE T~E INSTRUCTION IN CASE IT IS A GRAPMtCS 11 INSTRUCTION 

CAL 15 AN ILLEGAL JNIT•UCTJON 
SA~E fME O' CODE or TME VIOLATING INSTRUCTION 

EAi INSTRUCTIONS A-E INNOCENT 

OPERATE !NST~UCTtON VIOLATION 

se•vtcE ID' VIO~ATION 



MPO 

Pol056 
f.101057 
uo1060 
001061 
901062 
001063 
001064 
001065 
001066 
P01067 
Po1070 
P010'11 
Pol0'12 

Pol073 
Pol074 
§010?5 
Po1076 
Polan 
Po11oo 
001101 
001102 
P0..1.103 
00110• 
Pol1o5 
901106 
P01107 
fOlUO 
eo11u 

05/31172 

M 

200702 
:>Ol627 
143,200 
601013 
~00702 
~Ol.630 
~41631 
f 60702 
140000 
220702 
~00651 
i4070J 
040702 

200702 
,00651 
34U32 
14UDO 
601112 
1$41632 
Huoo 
6oUU 
341633 
14UOO 
touu 
~4UU 
75UOO 
60U•1 
tOU15 

001112 ~oun 
Oo11j.3 H070i 
P01U4 040702 

D01115 

930 
940 
950 
960 
970 
980 
990 
1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
uog 
111 
1120 
1130 
1140 
1150 
U60 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1210 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
!350 
1360 
1370 
1380 
1390 
1•00 
1HO 
1420 
1430 
1440 

OU04'18 

• 
• 
• 

• 
• 
• 
• 
• 
• 
Ml'BA1 

• • 
• a, 1<. 

• 

~OUTlNES TO SERY!CE MEMORY PROTECT VIO~ATIONS PAGE 5 

MEMORY PROTECT ROUTINES COMMON TO ROTH OVERLAYS 

,EJECT 

~OT A MICHOCOOED INSTUCTION, SO ESTAB~lSH THE EFFECTIVE INSTAUCTION 

l.At~ 
AND 
!NA 
JMJ' 
L.AC 
AND 
SAD 
t NX 
NOP 
L.AC 
AND 
XOR 
DAC 

INSTR 
<020000) 

MfiJBA1 
INSTR 
<17770) 
<10> 
INSTR,X 

INSTR,X 
UDR SS 
OPCOO 
INSTR 

SKIP If THE VIOLATING INSTRUCTION HAD THE INDIRiCT BIT ON 
ELIE CARRY ON NQAMlLLY 
LOAD THE ORlGlNAL. INSTRUCTION 
RETAIN THi ADDRESS ONLV ~- DELETING TME LOW ORD&~ TH~EE BITS 
SKIP lf ADDRESSED LOCATION WAS NOT AUTO.INDEX R&GISTI~ 
ELSE INCR~MENT TME LOCATION 
JT JUST MlGHT SKIP 

RECOVER TME EffECTIVE ADDRESS 
ANI ADD TM~ OP CODE BACK IN 
SAVE THE CCONST~UC'E~> EFFECTIVE INSTRUCTION 

"I OL.,A TI ON WAS A ~!EMORY REFiRENCE I NSTRUcT I ON ( OTMEA THAN CAL.. JMP: JMS. OR XeT) 
WMICM ATTiMPTED ~o R!fERENCE A LOC~TlON ~E~OW TME BOUNDARY, 
OR TMe VIOLATION WAS AN xcT OR Pl INTE~RUP' AND THE REFERENCE MAY NOT BE TO PROTECTED ~EMORY 
RE,ER~NCES TO 0~7 & 21-27 NUST BE 'AKED1 REFERENCES TO 10·20 & 30e37 ARE CARRliD OUT LITERALLY 

I.AC 
AND 
UD 
5'A 
JMJt 
uo ,,. 
JMI' 
UD ,,, 
JMJt 
ho 
I" I Cl.A 
JM,. 
JM ft 

INSTR 
UDR SS 
<·10) 

F AK l T 
(•10) 

0,1(. 
( •20, 

F Al< IT 
< •BOUNDOY+40) 

E~R2 
o, I<, 

LOAD THE orFENDING INSTRUCTION 
RETAIN JUSf THE ADDRESS BJTS 

REF'ERENCE •o 0•7 

TMi Ri~ERENCE IS TO 40•i0UNOARV 
'Hi RE~ERENC& IS AIOVE TME BOUNDARY 

OONVEMT TME LEGAL PROTECTED MEMORV R&FER&NCE TO A RE'E~ENCE TO TME USE~ TABLI 

1..AO 
hD 
DAC 

( s. 0, 
INSTR 
INSHI 

CONVERT RE'E~ENC! To 'OlNT TO USER TABLE IMAGE 

NOW DO THi USER INSTRUCTION 

'.' NOTE THE USER MQ~ le, 10, & 11 ARE STILL O,K. AT THII POINT 
UNLESS ARRIVED AS l ~I INTER~U~T. IN TMAT CASE 10 & 11 
MAY ii o,,~ BUT THf use~·s LOCATION 1 CAN•T LEGALLY Ii • 
MEMORY REF~RENCE INSTRUCTION, ANYWAY• 



MPO 

P01115 
U01U6 
Ool1i7 
uo1120 
Uo1121 
eo1122 
001123 
001124 
001125 
001126 
eo1121 
iOlUO 
001131 
001132 
001133 
001134 
001135 
001136 
D01U7 
iJOlUO 
i01U1 

uo1u2 
001U3 

001U4 
001U5 

001U6 
Uo1U7 
Po115o 
Po1151 
001152 
OolUJ 
Do1u4 

P01155 
001156 
hlU? 
~01160 
Pol1u 

05/31/'2 

200703 
'40634 
601155 
541636 
'01142 
t41637 
601146 
200000 
'140010 
~00005 
400702 
741000 
•40000 
040005 
~00000 
li00644 
14i,400 
a4D634 
040000 
101110 
t002'4 

200000 
'OU21 

060702 
'40702 

~00000 
lio1626 
040000 
2001oa 
!100651 
a400DO 
60U37 

ioo10' 
150200 
•oU35 
U0705 
601041 

OOU62 

001162 
P01U3 
001164 
Po1U5 
POl166 

740040 
641002 
041754 
641001 
0 '° 755 

1450 
1460 
1470 
1480 
1490 
1500 
1510 
1520 
1530 
1540 
1550 
1560 
1570 
1580 
t59Q 
1600 
1610 
t620 
1630 
1640 
1650 
1660 
1670 
1680 
1690 
1100 
S.710 
1720 

1730 
1740 
1750 
1760 
1770 
178g 
1790 
1800 
1810 
1820 
1830 
1840 
1850 
1860 
t87g 
1880 
1890 
1900 

1910 
1920 
1930 
1940 

OU04J18 

• 
• 
M?12 

• • • 
• JMi, 

,JM?• 

.xcr, 

XCT1 

ROUTINES TO SERVICE MEMORY P~OTEcT VIO~ATIONS 

MEMORY PROTECT ROUTINES COMMON TO BOTH OVERLAYS 

SPECIAL CASE OP CODES 

l,,AC 
SAD 
JMP 
SAD 
JM? 
UD 
JMP 
l,,AC 
lltA I. 
l,,AC 
)(CT 

OP COD 
$SITO 
.. XCT. 
<JMS) 
,JMS, 
<JMP> 
,JMP, 
0 

!>3AC 
INSTR 

REL040 TMi OP CODE 

VIOLATION WAS AN XCT INSTRUCTION 

VIOLATlON WAS CAUS!O BY A JMI INST~UCTION 

RESTORE TME USER•S LINK FOR THIS O'E•ATION 
AND At.SO MlS llC 
EXICUTE TME USER1S INSTRUCTION 

PAGE 6 

SKI' 
I NX 
DAC 
I.AC 
ANO 
!ZI.. 
)(0"1 

0 
$3AC 
0 
s;cso 

AVglD lNcREMENTlNG TME RETURN Ir THE USER•S INSTNUcTION DID NOT SKIP 
BUT BUMP T~E ReTUAM rr TME UIE••S INSTRUCTION DID SKIP 

DAC 
JMS 
RET 

$SITO 
0 
RE GRES 
iPIDNa 

ANI s,ve TME USER•S AC 
INITIATE SAVING THE CURRENT USER LINK 
CLEAR TM~ OLD l..lNK 
!S THE LINK ONT 
YES, SO SAVE IT 
REIAVE THE CURRENT USER RETU•N, WITH LINK 
REITO~E HIS AEGllTaRI TMAT WONtT GET OTHEIWlSE RESTOAED 

SpECIAL MiMORY REFERENCE INSTRUCTIONS 

1.,AC 
AND 

DAC 
I NX 

I.AC 
AND 
!UC 
I.AC 
AND 
lCO,_ 
JMll 

~·c 
IU I Cl.A 
JMI' 
INX 
JMI' 

ENT EH 
,PMC 
xx 
1.ACQ 
OAC 
I.ACS 
DAC 

0 
(677777) 

lNSTR,X 
INSTR 

0 
<700000) 
0 
INSTR 
UDR SS 
0 
MP15 

TliMP5 

ERR~ 

TiMP5 
Ml'1U 

SAVE,QN 

$MQ 

$SC 

LOAD THE USER•S ~C 
TUIN orF T~E MEMORY ,ROTECT BIT 

SET TME useR PC •T TME STA-T or THE IUBROWTlNE 
ANB INCREMENT TH& TRANSr&R 

LOAD THE USEA•S l'C 
KEiP THE MIGM o~oe• BJTS or THE ~c 

GET TME NEW USER PC 
eO~BlNE IT WITM TME OLD MlGH·O•DER SITS 
iXIT 

LOAD THE XCT COUNT 

CHAINED XCT•S NOT fET LEmAL 
NOM COUNT fME XCT 
AND ?TE1u re 

SAVE TME ReGtSTE~S TMAT MAViN•T ALR&ADV BEEN SAVED 



MPO 05/31172 0004118 ROUTINES TO SERVICE ~EMORY PROTECT VIO~ATIONS !'AGE 7 

M MEMORY' PIWOTECT ROUTINES COMMON TO BOT~ OVEA1,.AYI 

@01167 621162 1950 ~ET REGSAVE,) 
1960 

0011'0 1,970 RE GRES ENTER RESTORE TMe REGtST!RS TMAT RBGUVE SAYED 
,PMC SAVE.ON 

~01110 740040 )()( 

go1111 ~oi155 1980 ~·c $SC RE~OAD TME O~D STE' COUNT 
001112 i4U40 199Q XOR ( 77) COMP~EMENT TME STE' COUNT 
0011'3 ;}41641 2000 TAD (640402) DEWE~OP A ~SEUPO•NORMA~l!E INSTRUCTION 
P01114 501642 2010 ANO (640477) DE~ETE Possia~E STEP COUNT OVE~'LOW 
&:101175 04U76 2020 !W~ .+1 PLACE THE NO~MALIZ! INSlRUcT!ON IN SEQUENCE 
001176 140040 2030 xx STiP COUNT TO TME SC 
~011'7 aos.154 2040 ~·c $MQ •E~OAD THE O~D ~Q 

001200 652000 2050 ~MQ AND $ET ?T 
001201 •21110 2060 lltET REGRES,X 



MPO 

uo1202 
Po120J 
Po1204 
001205 
iJ01206 
Po1207 
go1210 
Po12u 
~01212 
Q01213 

05131172 

M 

200702 
Sot,643 
54i6H 
601246 
aoo702 
640504 
040702 
641601 
140200 
!40005 

001214 
Po12S.4 
IJ01215 
U012t6 
Sto12i7 
~01220 
001221 
~01222 
iJ01223 
i01224 

P01225 
Do1226 
Po1227 
f 01230 
Po1231 
Q012~2 
,01233 
i01234 

Po12S5 
U01236 
Pol237 
Pol2tt0 
jo12•1 
Po1242 
P01243 
Po1244 
Po12t45 
P01246 
~01247 
po1250 

140266 
16~333 
040010 
~20010 
,40702 
601225 
54:1i,364 
•oJ.4l.6 
603-217 

220010 
040702 
64100~ 
040703 
'14iOU 
'SUDO 
440702 
toi424 

340641 
~40641 
141000 
440000 
34s,645 
D4H06 
101110 
761004 
600335 
101170 
76l005 
<tOOJ35 

2070 
2080 
2090 
2100 
2110 
2120 
2130 
2140 
2150 
2160 
2170 
2180 
2190 
2200 
2210 
2220 
2230 
2240 
2250 
2260 
2270 
2280 
2290 
2300 
2310 
2320 
2330 
2340 
2350 
2J60 
2370 
2380 
2390 
2400 
2410 
!420 
2430 
2440 
2450 
2460 
2470 
2480 
2490 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2570 
2580 

OU0411S 

• 
• 
• 
. lo r. 

• 
• 
• 
IQ Tei 

• • 
• 
ERR4 
EltR3 

ERR1 
iRR2 
LSRR 

SWAPt 

SWAP2 

ROUTINES TO SERVICE MEMORY PROTECT VIOl.ATIONS PAGE 8 

MEMORY PROTECT ROUTINES COMMON TO iOTH OVER~AVS 

,EJECT 

VIO~ATION WAS AN !OT lNSTRWCT!ON ·~ SEpA~ATE TME MICROCODING 'ROM TME REST 

I.AC INSTR 
AND i: $SPMSK) 
SAD CiSPECIAL) 
JMI' SWAP2 
I.AC X NSTR 
I.RS 4 
OAC INSTR 
EA~CLA!LLS 1 
SZA 
OZM UAC 

LOAD THE VIOl.ATING JOT lNSTAUcTlON 
RECOVER TM! "S'ECIAL" iITS 
AND CMECI< TMEM 
VEI -· GET TME SPECIAl.S MANDI.ER 
ELIE RELOAD THE VIOLATING IO' tNSTAUCTJON 
PUT TME MICROcooeo BITS IN TME MQ 
SA¥E FIL~ • AL~ ~UT TME MICROCODED BITS 
RECOVER TM! CLEA- AC 8!T 

ZE~O THE USER AC I' TMAT BIT WAS SET 

1,.00K UP TME IOT AND BRANCH TO THE ~ROPER MANDI.ING ROUTINE 

.. ' 
DZM SDKLOI< 
I.AW IOTT'f•1 
DAC 1. 0 
I.AC 1.0•X 
hD INSTR 
JMP JOT2 
UD IOTT9 
JMll IOTSW 
JMP IOTl 

I.AC 10,X 
DAC TiMP2 
l.•CQ 
lUC TEMPJ 
n1. 
$1'AICl.A 
INX TEMP2 
JM"9 IOT3 

COMMON ERROR MESSAGES 

hD 
TAD 
IKP 
I NX 
UD 
DAO 
JMS 
I.AW 
JMP 
JMS 
1,.AW 
JMP 

SB I T17 
SSIT17 

0 
( 2, 
SUTEM2 
RE GRES 
UWERR 
$SWAP 
RE GRES 
$SWSPL. 
$SWAP 

CL.iAR TM& OlSK·USE FLAG 

SEY UP TME TABLE ~!AD 
READ THE NEXT TAIL.! ENTRV 
CMiCK AGAINST TMI lNITRUCTJON IN QUESTION 
MATCHiS•eBAANCM TO TME MANDLINO ROUTINE 
CHiCK rOR THE END or THE TAiLE 
DONE, AND NO MATCM FOUND 

SE:f TMt: TRANIFU 

SE! TME MICROCODS 

SKIP Jr TMBRE IS NO !O'S EVENT TIME 1 EVENT 
ELIE BUM~ TME ENTRANCE 

CHAINED xcT•S 
JLLEGA~ INSTRUCTION 

IL~EGA~ TRANSFER PC NEEDI TO BE FUDGED TO 86 ONE TOO GREAl CLIME ALL ELSE) 
BAI> ADDRESS 
SEf TME ERRO~ MESSAG! NUMBER 
rtk UP TME USE~ REGISTERS BEPO~E TRANSFEAllNG OUT or THIS ROUTINE 

BET TME SWAPPER .~ ERROR MESSABE ENTRY POINT 
rI¥ U• TMi USER ~ESISTe~I BErORi TAANSFeR;RlNG OUT OF THIS ROUTINE 

GO REAO IN THE MONITOR/MESSA~E PMANTOM PROGRAM 
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M 

001251 

001251 
po1252 
flOl253 
iOl254 
001255 
P01256 
~01257 

740040 
040002 
140001 
500005 
:Z40002 
040005 
622.251 

0012•0 

Po1260 140040 
P01261 io0703 
i01262 151100 
~01263 62U60 
P01264 to~4J1 

0012•5 

f 01265 
Po1266 
001267 
901270 
Qo12U 
11012'12 
il012'13 
001274 
,012'15 
P01276 

140040 
700004 
aooooo 
040702 
200005 
040703 
200026 
040010 
200027 
040011 

2590 
2600 
2610 

2620 
2630 
26'40 
2650 
2660 
2670 
2680 
2690 
2100 

2710 
2720 
2730 
2740 
V50 
2760 
2770 
2780 
2790 
2800 
auo 
2820 
2830 
2840 
2850 
2860 
2870 
2880 
2890 
2900 
2910 
2920 
2930 
2940 
2950 

2960 
3910 
2980 
2990 
3000 
3010 
3020 
3030 
3040 

OU04118 

• 
• 
• • 
• 
• 
• 
• 
• 
• 
• 
• • 
• 
• 
• • 
• 
• 
RDBl.I< 
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MEMORY P~OTECT ROUTINES COMMON TO BOTH OVER~AYS 

ENTER lNCLWSlVE OR AC WITH USE~ AC VOR IOT•S 
,PMC SAVE,ON 
)()( 

DAC UTM21 
CMA 
AND UAC 
)(OR $JTM21 
DAC $JAC 
~ET OAC,X 

!!NTER DETERMINE WHETMER OR NOT THE~E JS AN JOP9 EVENT T1ME J EVENT REQUESTED 
,PMC 
)()( 

I.AC 
!PAICl.A 
~ET 
JM' 

SAVE,ON 

TIEMP3 

TlMJ,X 
MEiMD1 

VEI ..... GO DO 1 T 
EXIT 

~D8~K LOOKS rIRS~ AT TME USER DUE TO RUN NEXT, 1r HE IS 110 ROADBLOCKED. THE 
POLLOWING USER 1~ EXAMINED, TMlS ~ROCESl 15 •EPEATEO UNTIL SOME US&R IS FOUND 
WMO l5 FREE TO RLJN. NOTE T~AT THe ROUTINE, ONCE ENTERED, WILL LOOP INDEFINITELY 
UNTlL. A FREE use~ ls FOUND. 

WMBN A FRiE USER IS rouNo, TMi RETURN ls lMMSOIATE WITM MIS RiwENTAANT 
'EMPORARV STORAGE SET UP, 

~DBLK ENABLES THf· INTERRUPT SySTEM TO PE~MIT TEL.ETyP& l/0 TO 
GO ON WHl~E CM~c~:ING fOR RDADiLOcKS, OTH&RWIIE A TEL!TVPE 
110 ROADBLOCK cou~o NEVER IE R&LtEVED. TMII MEANI THAT S@FORE 
&NA8LING JNT&RRUPTS, TME ClL~iR•S SAVED AC; 10, & 11 MUST BE 
eo,1eo. AND RECOPIED 8EFORI 6XlT, 

THIS ROUTINE RUNS WITM TME CLOCK OWF TO PREVENT RE·ENT~4NCE 
•T A TIME WM~N IT WOULD eRASH THe SYSTEM~ ALIO NO ONI IS RUNNING 
Al LONG Ai W& ARf. HUNG IN TMlS ~ooP, so NOTHING ISL.OST, 

ENTliR 
.PMC SAVE.ON 
)(X 

CL.OF' 
I.AO 0 
DAC TiMP2 UWE TME ReTURN 
I.AC S3AC 
DAO TEMPJ THi SAVED AC 
LAC $,310 
DAO 10 THE SAVED AUTO ... INDEX REGISTEllt 10 
I.AO $. 311 
DAC 11 THli SAVED AUTO· INDEX REG I STE,_ 11 



MPO 

Po1277 
001300 
~01301 
V01302 
i}Ol303 
jo1304 

~01305 
t101306 
Po13Q7 
t1013!0 
Po13il 
j013!2 
~013!3 
Po13i4 
P013f.5 
Po13t6 

05/31172 
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100042 
ao1111 
540104 
60~310 
540133 
601313 

ioo102 
101317 
160016 
200131 
101317 
'160125 
ioo1&0 
101317 
?60154 
60~305 

OU317 

i013S.7 740040 
iJ01320 '1420U 
OolJU 741500 
001322 621317 

001323 70000~ 
eou1• ~001oa 
Pol325 040000 eouu aoo10J 
001327 040005 
h13SO '421317 
P013U 100513 

P01332 '100044 
001333 •21265 

3050 
3060 
3070 
3080 
3090 
3100 
3110 
3120 
3130 
3140 
3150 
3160 
3170 
3180 
3190 
3200 
3210 
3220 
3230 
3240 
3250 
3260 

3270 
3280 
3290 
3300 
3310 
3320 
3330 
3340 
3350 
3360 
3370 
3380 
3390 
:Hoo 
3410 
3420 
3430 
3HO 
3450 
3460 
3470 
3460 
3490 

ROBK2 

• 
• 
RQSK5 

• 
• 
• 
• 
• 
• 

• 
• 
• 
• 

~OUTINES TO SERVICE MEMORY PROTECT VIO~ATlONS 

MEMORY PROTECT ROUTINES COMMON TO BOTM OVERl.AYI 

!ON 
l.AC 
!AD 
JMP 
SAD 
JMP 

l.Ae 
JMS 
L,AW 
L.AO 
JMS 
l.AW 
I.AO 
JMS 
I.AW 
JMI' 

$NUMBR 
$CTNAM 
RCBK2 
$1.1NAM 
ROBK3 

$CTtL.G 
ROBK5 
$CTBlN•2 
s 1.1F' l. (i 
RDBK5 
$1.,18lN-2 
$1.,2f L.(i 
ROBl<5 
$1.2BIN•2 
RDBl<1 

SEi WMO IS RUNNING, IF ANYONB 

#1 IS NOW RUNNIN~ 

#2 JS NOW RUNNING 

SO GIVE #2 A CMANCE 

SO GIVE #3 A CMANCE 

LOAD USER *O 1/0 F~AGS 
5EI IF USER #0 IS l/0 ROADB~OCKED 
LOAD A POINTER TO WSER #0 PA~AMETERS 

SEi !f USiR *1 IS l/O AOADB~OC~iD 

SE& IF USiR #2 IS l/0 ROADB~OCKED 

LOCIP 

lee IF THE SPEClf IED USER IS l/O ROADBl.oCKED. IF So, RETURN To TME 
~OADB~OCK ROUTINE FOR kNOTMER TRY, IF NOT, E•IT WITM HIS TEMPS SEl UP, 

l!NTi~ 
,PMC UVE,ON 
)(X 

"TL. 
SZ~ISPA 
"ET RDBK5,lC 

TELEPRlNTiR FLAG TO LINl<I KEV90ARD FLAG TO Ac(O) 
SKI~ IF TM~RE IS NO l/0 AOADILOC~ 
ELIE TRV THE NEXT ON& 

A NQN•~OADBLOCKED USER MAS BEEN rOUND. TURN orr TME INTERRUPT 
SYSTEM, SiT UP MIS RE-eNTRANT PARAMETERS AND ElCIT, 
NOTi THAT AUTO•INOEX REQISTERS 10 & 11 A~E ALREADY COR~iCT 
90 ONl.Y THE AC ANO TMi RESTART ADDRESS N!ED TO BE -EITOREO, 

IO' 
1.•e 
DAe 
i.•e 
DAC 
KCT 
JMS 

TEMP2 
0 
Ti MP3 
UAC 
RDBK5,X 
510,lN 

TURN OfF T~E lNTBRMU~T SVSTEM 

RESTORE TMe SAVED IETUNN 

AN~ THE SAVED AC 
LOAD TME 'OlNT!R TO MIS 'A•AMET&RS 
AND GO SET TMEM UP 

NOW WE ARE EVlDENTLV READY TO RUN SOM~ON! •GAIN, SO TU-N IT 
!ACK ON. 

CL.ON 
UT 
,END 

RDBL.I<, X DONE 

PAGE 10 
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0013;$4 
001334 174340 
Po1335 601.425 
Po1U6 774341 
P01337 601433 
~OlJ•O 174342 
~013'1 601444 
il013•2 1H34J 
Pol3•3 tOl.431 
0013'4 '174352 
Pol:U5 60~504 
Pol3•6 1H353 
Oo13•7 60U11 
Pol350 '174004 
'101351 tOUH 
Po1352 174006 
~013!53 601552 
Po1354 174010 
fiJ01355 60l,563 
001356 174012 
Po1H7 60UOO 
Po1J60 174000 
Po1361 601516 
Pol362 77'4156 
Oo1J63 60U26 
iOU64 001000 

001365 
P01J65 
001366 
P01J67 
P0131D 
i01Jh 
eouh 
io1373 
Po13'14 
i013'5 
f01376 
hU'7 
eouoo 
i}01401 
j01402 
Po14oJ 
001404 

i402u 
200702 
!;OU46 
750200 
601617 
200702 
toi6•7 
'146010 
140010 
741200 
60U1' 
141400 
140005 
201771 
540034 
141000 

120 
130 
140 
150 
160 
110 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
no 
320 
330 
340 
350 
360 
:t7o 
380 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
'00 
'10 
,20 
530 
540 
550 
560 
,70 
580 
590 
600 
610 
620 
630 

OH04118 

* 
* • I QT TT 

IOTT9 
• • 
• 
• 
• ,QPR, 

ROUTINES TO SERVICE MEMORY PROTECT VIOLATIONS 

PROTECTI~N OVERLAY #2 

,STlT~ PROTECTIGN OVERLAY #2 

!OT lNSTRUCTtON 1RANSFER TABLE 

I• t 
174340 
JMP .OSSF" 
174341 
JMP' DSK1 
1HJ42 
JMf' DSK2 
174343 

JOT INSTRUCTION TRANSFER TABLE 
707000 
oSSf 
707020 
OSCCJORAl,.JOLAL 
707040 
DSCFJ,OSFX1QSCN 
707060 

PAGE 11 

lltET MEMD1 DRAHID~A~ •~NEITHER MAS ANY LEGAL EF'F6CT, SO JGNONE TMEM 
174352 
JMI' .OSCO 
174353 
JMP ,OSRS 
1H004 
JM? PTRl 
174006 
JMP .HSB 
174010 
JMP PTP1 
YH012 
JMI' ,fi>SB 
774000 
JM"1 , OFF 
'174156 
JMP' BRK 
1.000 

707240 
DSCO 
707260 
OSltS 
700100 
RS,JRC,.JRSAJRRB 
700140 
RSI 
700200 
PS,JPCF;?SA 
701240 
11958 
108000 
IO' J Cl.SF' t Cl.OF' 
703340 
SKIP7 I OBR 
END F'L.AG 

!L~EGAL O~ERAT6 lNST-UcTIONS MAVe BITHE~ TME MAL.T BIT CBIT 12) QR TME 
OAS BlT <BIT 15> ON l~ TME¥ TRAPPiQ THEMSE~VES, IF' TME TRAP W4S AN XcT COPR> 
JT ti POSSIBLE Nf lTMER ONE 15 ON, 

't I 

DZM 
1..AC 
AND 
SUlCL.4 
JMI' 
LAC: 
AND 
CL.l.IRTL 
i.A~ 
SNA 
JMP' 
sz~ 
OZM 
LAC 
SAD 
SKP 

SOl<L.OK 
INSTA 
<40) 

ERR5 
INSTR 
<100004) 

SJAC 
SNUMBR 
SR ACS 

CLiAR !HE DlSK vse FLAG 
LOAD TME l~LEGAL INSTRUCTION 

SKJ, JF TME MA~T BIT II NOT SET 
Gl~E TME USER Mll HALT MESSAGE 
REL.CAD THE lNST~uCJION 
RECOVER TMe CL.A AND OAC BITS 

M0¥E THE C~A BIT TO THE LINK 
SKIP IP TMe QAC BIT WAS SET 
ELSE DO TM! USERtS O'ERATE INSTRUCTION 
SKI' UNLESS Cl,.A SIT WAI SET 
IN WMICH CAS~ c~eAM TME ACCUMUL.ATO~ 
LOAD THIS USER NUMIE~ 
SES tr TMIS USER WAS ALLOCATED TME ACCUMULATOR 
ves 

SWlTCMES 

-



MP2-~B04 

~01'405 
Po1406 
Po14o7 
ll014tO 
UUil 
Po14t2 
P01H3 
P014!4 
PoUt5 

05/311'72 

601410 
750004 
141000 
i04756 
101251 
i00702 
501650 
040702 
601115 

001416 
i014i,6 i00704 
jQ14!7 150200 
Uo1420 601236 
f 01421 f40704 
go1•12 164007 
i01423 600335 

001425 
Qo1416 
101427 
eo100 
§01431 
P0102 

00103 
Po1434 
00105 
Po1436 

Po101 
~014'10 
Po14U 
fJ014•2 
Po14tt3 

Po14H 
jQ14•5 
Q01446 
Po1o7 
Do1450 
~01451 
po1452 

620702 

•oi.431 
201..761 
140200 
f40000 
101110 
600270 

740000 
'140400 
601440 
ao1162 

101251 
101260 
200005 
041762 
601431 

741000 
141764 
140400 
60'453 
200005 
a4l764 
041764 

640 
650 
660 
670 
680 
690 
'100 
110 
no 
730 
140 
'150 
160 
770 
780 
790 
800 
810 
820 
830 
840 
850 
860 
1'70 
880 
890 
900 
910 
920 
930 
940 
950 
960 
970 
980 
990 
1000 
1010 
1020 

1030 
1040 
1050 
1060 
1070 
1080 
1090 
uoo 
1110 
1120 
1130 
1140 
1150 

,QPR2 

• 
• 
• 
• 
• 
lQUW 

* • 
• 
IQTJ 
• 
* • • ossr 

051<1 
.oscc 
.CHUI.. 

051(1~ 
, DLAli. 

051<2 
.oscF 

• OSF)( 

ROUTINES TO SERVICE ~EMORY PROTECT VIO~ATION5 

PROTECTION OVERLAY #2 

JMf) 
I.AS 
91(P 
l.AC 
JMS 
LAC 
AND 
0AO 
JM,. 

.OPR2 

$ACS 
OAC 
INSTR 
(J7777J) 
INSTR 
Cl' I( I 

NO use THE SOPT~ARE VALUE 
YE! -~ USE T~E M4RDWARE SWITCH VALUE 

LOAD THE SOFTWARE ICCUMULATOR SWITCHES VALUi 
OR WHICHEVER VALUE IT IS INTO TME USER•S AC 
RELOAD THE INST~UCTION 
RE~OVE THE OAS AND CLA BITS, SINCE THEY ARB DONE 
RESET THe lNSTRUCTION 
00 ANY R8MAINING OPERATE INSTRUCTION 

AOUTJNE TO CALL TME NE~T MiMORY ?ROTECTION OVEALAV UNLESS IT MAS 
A~REACY HAD ITS CHANCE AT TME VIO~ATION 

.. ' 
I.AO LOAD THE OVERLAY C~UNT 

A~READV MAD A CHANCE 

PAGE 12 

IUICL.A 
JM, 

TiMP-i 

ERR3 
TiMP4 
5SWMP1 
UWAP 

SKIP UNLSSS AL~ OVIRLAYS MAVB 
ELSE THIS WAS TMI LAIT CMANC6 
COUNT THli 0VER~4Y 

~- IT MUST MAVE BEEN AN !~LEGAL INSTRUCTION 
f NX 
1.01 
JMP 

JMI' HiMP2, x 

DISK lOT INSTRUCTIONS 

lllET 
i.•c 
IU 
t N)( 
JMS 
RET 

NOlo' 
!NL. 
JMIJ 
L.AC 

JMS 
JMS 
~·c 
DAC: 
l'ET 

!KP 
l)ZM 
SNL. 
JMll 
I.AC 
)(QA 

OAC 

MEMD1 
S Dfl.AG 

0 
fltiGRES 
SP I DON 

DS1<12 
SDAPO 

OAC 
TIMJ 
S3AC 
SD APO 
M&MD1 

SOf'N 

,+4 
SJAC 
SOF'N 
SDF'N 

LOAD A POINTeR TO TM& SWAPPER 
AND GET tT 

ENTRANCE FOA NEXT MEMONY PROTECTION OVERLAY 

GOTO THE PROPER 9E"VICE AOUT!NE 

THiRfi lS NO IOPS EVENT TIME 2 OR 3 INSTRUCTION 

BUMP THE ReTURN IF TWE SOFTWARE r~AG WAS SET 
RESTORE TME AEGISTERI NOT OTME-WISE RESTO•eo 

NO IOPS EV6NT TIME 1 
DSCC IS DONE ANYWA~, SO IGNOAE IT & PROCEOE 
NO IOPS EV8NT TIME 2 EVENT 

RETURN ON~Y IF TMENE IS AN IOPS EVENT TIME l EVENT 

NO IOPS EVENT TIME 1 EVENT 



MP2--B04 

"01453 
001454 
Po1455 
P01456 
001457 
Po1460 
Po1461 
Po1462 
001463 
001464 
001465 
i01466 
001467 
~0100 
001471 
j014'12 
Po1473 
Po1474 
P01415 
i0106 
001417 
001500 
001501 
Do1502 
Po15D3 

001504 
Po15D5 
Po1506 
Po15D7 
0015!0 

Po15U 
Po1'S.2 
Po1's.J 
iOl5!4 
i015!5 

Po15S.6 
DoUS,7 
OoURO 
oouu 
001'22 
101513 
jOl!Sl4 
PD1515 

001526 

05/31/72 
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101260 
~Ql,762 
101024 
777777 
~40651 
140001 
~41751 
341752 
150100 
•oiu5 
776001 
341752 
15UOO 
601614 
S.40266 
f 40266 
201751 
040036 
201752 
040037 
ao11&4 
,02.6'1 
~40641 
107047 
60H31 

740400 
•oio1 
S.41761 
S.41765 
601431 

140400 
601431 
20"765 
S.01251 
601431 

740400 
•ouu 
201760 
740010 
144020 
041760 
lOU60 
601236 

741000 

1160 
1170 
1180 
U9Q 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
!410 
1420 
1430 
1440 
1450 
1460 
1470 
1480 
1490 
1500 
1,10 
1,20 
1530 
1,40 
1550 
1560 
1'10 
1580 
1590 
1600 
1'>10 
1620 
1630 
1640 
1650 
1660 
1670 

,OSCN 

,osco 

,QF"F"2 
,CL.OP 

~OUTINES TO SERVICE MEMORY PROTECT VIObATIONS PAGE 13 

PROTECTION OVERLAY #2 

JMS 
l.AC 
DLAL. 
L,AW 
uo 
!:!MA 
TAD 
uo 
SMAICL.A 
JMP 
L,AW 
TAO 
S,A!CL.A 

TIM3 
$0APO 

... ,. 
UDR SS 

i,0+$01<WC 
S,O•SOKCA 

EHR7 
·BOUNOAln •1 
$, O+SOl<CJ, 

JMFI ERRS 
OZM SDKL.OK 
!NX SDKLOI< 
L.AC S,O+SOKWC 
OAC SDl<WC 
~AC S,O+SOKCA 
DAC SOl<CA 
~AC St)F"N 
AND (6) 
XOlt UlT17 
DSCF!DSFXIDSCN 
ltET MijM01 

!JN~ 
"'ET 
OZM 
Dl;M 
"iT 

SNI. 
"ET 
I.A~ 
JMS 
"ET 

SNI. 
JMFf 
I.AO 
lltA~ 
CLl.IRAR 
1ue 
JMS 
JMP 

SKP 

M(;MD1 
SDF'LAG 
SQSUT 
MEM01 

M6MOt 
Sl)SU T 
OAC 
MEMD1 

ERR3 
UORI 

UORS 
TlM3 
ERRJ 

SET UP APO CORRECTLY fOR THE USER 

VliLDS MINUS TME HIGMEST LEGAL COR~ ADDRESS TO START TME TRANSrER 

SKIP If TME START ADDRESS IS LEGAL FOR TMIS LENGTH T~ANSfER 
ELIE ANNOUNCE EXCESSIVE WORD COUNT 

SKIP IF NOf TRYING TO START fHE TRANSFER BELOW TME BOUNDARY 
ELIE ANNOUNCE BAO CO~E ADO•EIS 

rLAG USER USING DIIK 

SET UP TME REA~ wo•o COUNT 

SET U, TME REA~ CO~E ADDRESS 

ro•ce AN INTERRU~TlNG COMMAND 

NO IOPS eVeNT TIME 1 eVeNT 
EXIT uNLaSS AN EYE•T 2 II PR&SENT •• 1 AND 3 OON•T E~l!T 

NO JO'S evaNT TIME 1 EVENT 
EXJT UNLESS EVENT 2 •• 1 AND 3 OON•T &XIIT 

SKIP ONLY If TMERE II AN EVENT TIME 2 EVENT CIOf) 
CLOCK NOT YET ENAB~ED 
LOAD USER (QRS WOR! 

~ESTQAS lQRS WORO NITM Pl ~LAG sorr 
REfURN lP YHERi IS AN IOPS T!M& 3 EVENT 
CLOCK NOT YET ENAB~ED 
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M PHO TE CTI ON OVERLAY #2 

Po1527 440000 1680 I NX 0 1 SKP7• SKJP IP ~OT A flDP4 
f'01530 101260 1690 JMS llM3 RETURN If THERE tS AN !OPS EVENT TIME 3 EVENT 
001531 ~01652 1700 dlBR I.AC <DB~) 

001532 040303 1710 OAC SP I OUT 
~01533 601431 1720 ~ET MEMD1 

1730 
1740 

Po1534 60l.5'4l,, 1750 F'TQ1 JMP PTRU NO I~PS EVENT TIME 1 
001535 1,01555 1760 ,RSF JMS RDRP CHEC~ FOR READE~ PERMISSION 
P015U 200234 1770 I.AO $1ffLAG 
,015~7 140200 1780 SU 

015•0 •40000 1790 ! NX 0 BUMP TME RETURN It TM6 FLAG WAS SET 
Po15U S.01555 1600 flTR11 JMS RORP CHiC< FOR READE~ P!RMISSJON 
Po1U2 140400 1810 SNI. 
{iQl!S.3 lt015'47 1820 JMI' PTR12 NO tO'S EV!NT TIME 2 
Po15'4 S.40234 1830 ,litCF DZM SRFLAG 
iol5'5 100112 1840 RRB 
touo 1012!51 1850 JM! OAC UPDATE TME USElil AC 
Po1U7 ~01260 1860 ~TR12 JM! TJM3 RETURN Ir THERE rs AN IO'-S T!ME 3 EVENT 
801550 0010• 1870 ,RSA RU 
001551 "Ol.431 1880 "ET MEMD1 

1890 
0015!S2 10155' 1900 • J458 JMS RORP CMiCK FOR READER P!RMISSION 
i01'5J 70014'4 S,910 ~SB 
001554 60i'43l, 1920 RET MEMD1 

1930 
001555 1940 RQRP ENTiiR CMiCK fOR PERFORATED TAPE READER PERMISSION 

1 PMC uve,oN 
101'!55 140040 )(X 

Po15H ~00235 1950 I.AC SRPTR 
f 01557 !541711 1960 !AD SNUM8R 
001'60 •21555 1970 •ET RORP,X 
Pol,61 760011 1980 I.AW 9, 
~01562 601242 1990 JMI' ERR 

2000 
2010 
2020 

001563 6oi,s10 2030 fl'TF'l JMI' PTP11 NO IOPS EVENT TIME 1 
i01564 S.Ol.605 2040 ,lirSF JM!I PTPP CMICK roR PUNCM ~EIMISSION 
Uo1565 ~00227 2050 I.AC $!'FL.AG 
P01566 140200 2060 SU 
001567 •40000 20?0 ! N>C 0 9UMP TME RETURN IF" TME f"L.AG WAI SET 
Pol5'10 101605 2080 Pff'U JMS PTPP CMl!CI< FOR f>UNCM PEIMISSION 
Po15'11 '141400 2090 !ZL. 
Pol572 140227 2100 , P.CF DZM SPF"LAG 
IJOl5'13 101260 2110 JMI TIM3 RE TURN IF' THERE IS AN IOllPS TIME 3 EVENT 
Do15'4 200005 2120 , IJSA I.AC UAC 
Po15'75 700204 2130 l'SA 
~01516 140227 2140 DZM SPF'LAG CL~AR THE SOFTWARE FLAG 
001517 601431 2150 "ET MEM01 

2160 
Po1600 101605 2170 , P.S a JMS PTPP CMiCK f OR PUNCM ftEIMISSlON 



MP2--BU4 

001601 
001602 
fJoUo3 
~01604 

05/31112 

M 

200005 
10024'4 
S.40227 
,,01431 

001605 

i01605 140040 
Po1606 200230 
Q01607 ,417'11 
0016iO 62160, 
j016U ,60011 
Po16t2 601242 

0016!3 :$40641 

OU04 ;t8 

2180 
2190 
2200 
2210 
2220 
2230 PTPP 

2240 
2250 
2260 
2270 
2280 
2290 
2300 ERR9 

Oo16t4 ~40641 2310 eRR8 
0016t5 ~40641 2320 ERR7 
001U6 H0641 2330 ERR6 
VOl6l 7 il40641 2340 UR5 
Po1620 toU35 2350 
Q016U 677717 2360 
001622 100001 
001613 176000 
001624 740000 
P01625 640000 
001626 '100000 
0016~7 020000 
itOlUO 0171'0 
001631 oooou 
Po16S2 171110 
Pol6~3 171760 
Qo1U4 176040 
fJ01635 00171~ 
Q01636 s.00000 
P016:17 600000 
Po1640 000017 
~016U 640402 
0016'2 6404'17 
fJOlU3 17100 
§016'4 '10,000 
P01U5 000002 
Po1U6 0000•0 
PolU7 100004 
jOlUO ~11713 
~01651 000006 
Po1652 1o;s344 

lRANSF'ER ADDRESS 601000 

ROUTI~ES TO SERVICE MEMORY PROTECT VIOLATIONS 

PROTECTION OVERLAY #2 

I.AC 
'958 
DZM 
qeT 

ENTER 
,PMC 
)(X 

I.AC 
SAD 
~ET 
L,AW 
JMP 

TAD 
TAD 
hD 
TAD 
UD 
JMI' 
,ENO 

$3AC 

$PFLAG 
MEMD1 

SAVE,ON 

$~PTP 
$NUMBR 
PTPP,X 
9' 
ERR 

iBIT17 
SB I T17 
UIT17 
$1i lT17 
HIT17 
ERR4 
OVST~T 

CLEAR THE SOFTWARE FLAG 

UNASSIGNED DEVJCE REQUESTED 
ATTEMPTED OlSK/O&C•A'E TRANSFER To1rROM ••OTECTED MEMORv 
EXCESSlVE WORD COU~T FOR OtS~/DECTAPE TRANSVER 
DISK OVERF'~OW ATTE~PTED 
MAL. UD PRO(ffUM 
CAllRY ON 

PAGE 15 



MP2--B04 05/31/12 01Ht411B ROUTINES TO SERVICE MEMORY PROTECT VIOL.AT IONS PAGE 16 

M CROSS REf ERENCE TABLE 

1713 • 0 4510 4520 480 520 1340 1220 1230 1270 1320 1340 
26 '310 3400 3010 
Z7 ,311 3410 3030 

4464 ,OT 570 
6460 ,TP 550 
2023 1ouvs 1870 UBO 
2024 UUVE 1880 1920 

5 JAC 3370 1'60 1600 2200 2640 2660 29f Q 3400 600 1050 u:so 2120 2180 
305 JR EST 3870 3880 

51 JTEMo 3530 3540 
52 JTeM1 3540 3550 
53 3TeM2 3550 3560 
54 3TEM3 3560 3170 
J5 3TEM4 3570 3580 
56 JTEM5 3580 3590 
~7 3TEM6 3590 3600 ,0 J;Mao 3'20 3530 

2 3 MU 3350 2620 2650 
3 JTM22 3360 

140~0 71( 1030 
16000 81< 1020 910 1010 2640 2650 

1753 AC 4520 4530 
1756 ACS 4550 4560 610 
20)5 ACSAVi 1810 U20 
2022 ACSW 1860 1170 

651 AOR&S 4100 •uo 6'10 1070 1170 1800 1200 
3f)O AT 2950 
3PO ATSijN 2900 

422030 us 420 
2151 BCNTRI. 2330 2340 
6~4 BITO 3970 3980 oo UBO 1640 
641 BI T17 4020 4030 2460 2470 ueo 2300 2310 2320 2330 2340 
6~5 BIU6 3980 3990 
636 BIU 3990 4000 
637 BIT6 4000 4010 
640 B T1 4010 4020 
6~2 Bl.7 4030 4040 
663 BL.8 •040 4050 

2000 BOUND A 970 960 980 990 1000 1630 5040 'oeo 680 12'10 1260 
3'17 B~K 5550 

2110 gUF',ER 2490 2550 
lOPO BUF'L,EN 2500 2550 
6~4 C80 4050 4060 1620 
685 ca1 4060 4070 
6ti6 C95 4070 4080 
6~7 CB7 4080 4090 
fi'O ClilL8 4090 •uo 

6 CMRMAX 3180 3200 
2 CMRPAI< 3130 3200 

~o Cl.KMAX 2840 3180 
60 Cl.KSPD :5160 3170 

17,7 C~OC:K 4560 4570 



MP2--81J4 05131/'2 01;04,18 ROUTINES TO seRVlCE MEMORY PROTECT VlOkHlONS PAGE 17 

M CROSS REFERENCE TA8LE 

45 CMPS. 3490 3500 
t46 CMP~ 3500 3510 

6 CNTRL 3380 3390 
2053 COMF"LG 2200 2210 
2150 COMSTO 2270 2280 

1 6rJPO CORM AX 910 980 
-7 cspi., 3510 3520 
44 cswP 3480 l490 
60 CTBrR 3600 3630 3640 

1.00 CTBIN 3640 3650 3670 4250 3140 
2000 cTEMPO 1630 
2001 CTEMPl 1640 
2002 CTEfl1P2 1650 
2003 CTEMP3 1660 
2004 CTEMP4 1670 
2005 CTEMP' 1680 
2oP6 CTEMP6 1690 
2oP7 CTEMP7 1700 
2oio CTEMP8 1710 
20h CTEMP9 l720 

1.02 CTF"l.G 3650 3660 3120 
1P4 CT NAM 3660 3070 

20~3 D PC 2120 2130 
2154 0 jCA 2370 2380 
2153 D BOA 2360 2370 
2163 D ro• 2440 2450 
2042 0 I.DC 2110 2120 
2022 0 ACSW 1860 
21~6 0 BALT 2390 2•00 
2t~5 0 Bl.EN 2380 ~390 
2161 0 BMAX 2420 2430 
21~7 D BMIN 2400 iuo 
2162 0 BPTR 2430 i•4o 
2t67 0 F"MAX 2480 ioo 
2165 D F'MIN 2460 &?470 
20-'6 0 M•SK 2150 auo 
2164 D M,DA 2450 200 
2036 OADRSW 2070 aoeo 
1762 04PO 4590 000 1020 1060 1170 
1763 DAPS, 4600 4'10 

6,3 OBK 020 4130 
24 DiKNUM 2220 2270 

2r)54 D8KTAB 2210 2270 
2035 DB ST OR 2050 2060 

422027 DDT 410 
l.20P0 DDT5T 5000 

2037 ODUMSW 2080 2090 
1761 orL•G 4580 090 930 1440 
1764 D'N 4610 '620 UDO 1140 1150 1360 
2151 OF'TYPE 2340 2350 
2045 DMICOR 2140 2150 
20?0 DINDIR 2170 2180 



~P2--B04 05/31/72 0004118 ROUTINES TO SERVICE MEMORY PROTECT VIOl.ATIONS PAGE 18 

M CROSS REFERENCE TABLE 

tPO DKO 4270 
1<7 DK1 4310 
1~6 DK2 4350 
~7 DKCA 2750 1230 1210 1340 1350 

675 OK DON 4170 4180 
160PO Ol<Lf;N 2650 2660 

34 DK Li NS 2660 
?66 DKLOI< 3830 3140 22,0 480 1300 13'0 
612 Dl<OVR 4160 4170 

2 DKRD 2760 
36 OKWC 2740 12201 1320 1.330 

4 OKWRT 2770 
2f141 D'9IMIT 2100 2110, 
20~4 D~OCOR U30 2140 
21¢>0 DMBMIN 2HO 2420 
2166 DMF'MIN 2470 2•so 

654 DO 4130 4140 
662 002 4140 4150 
663 003 4150 4160 

2152 OOF"TYP 2350 2360 
2032 DPACSW 1980 
2040 OPATSW 2090 2100 
2051 OPCMSK 2180 2190 
20~2 OREriBR 2190 2200 
2035 OREGSW 2060 2070 
20~7 ORE'90C 2160 2170 
1765 O$UT 4620 4630 100 1500 

4464PO OT. 560 
20PO DTEMPO 1630 
2001 DTEMP1 1640 
2nP2 OTEMP2 1650 
2np3 OTEMP3 1660 
2op4 DTEMP4 1670 
2005 DTEMP5 1680 
20P6 OTEMP6 1690 
2op1 DTEMP7 1700 
2010 DTEMP8 1710 
20h OTE~P9 1720 

275 EfilU•L 2910 
602 F'GET 3950 :$960 

1701 F'RCA 4410 4420 
1700 F'RO~ 4400 4410 
1702 F'RLiN 4420 4430 
1703 F'RSTA 4430 4440 

2 F'UDGE :U90 3200 
276 GRE~T 2930 

17i!O IMPLEN 990 
Jt7o IMPS TR 2550 

4:;>2020 INT J20 
?i3 I 0. IN 3910 3920 3420 
525 IO.OT 3920 3930 ~00 

300000 IOBl.K 2830 



MP2--804 05/31/72 01~04118 ROUTINES TO SERVICE MEMORY PROTECT VIOl.ATIONS PAGE 19 

M CROSS REFERENCE TA8LE 

1160 tORS 4570 4580 410 450 1580 1610 
11102 JOTO 4900 4910 

f>52 JMP 4110 4120 
100 JTL~N 960 

17~0 JTSTRT 950 940 960 1000 4400 
16 KBLiN 3610 3630 3640 3680 3690 3730 3740 
)in 1<8NVM 3620 3670 3720 
16 LOLOK 3630 

t07 L1BFR 3670 3680 3690 
l27 L1BlN 3690 3700 3720 4290 3170 
131 LJ.F"LG 3700 3710 3150 
1.~5 L.1LOK 3680 
1.33 L.1N•M 3710 3090 
t36 L~B'R :5720 3730 3740 
1~6 L.28 IN 3740 3750 4330 3200 
1.60 t..iFLG 3750 3760 3180 
1~4 LiLOK 3730 
162 L2N•M 3760 3770 

422l)26 LOR 390 
2000 L.DRST 5040 

2i4 LiSI 2920 
1526 H SRI< 1670 400 
12~2 M iRR 2510 1990 22eo 
1251 M OAC 2610 2670 680 1030 1510 18§0 
1531 M .DBR 1700 
1520 M .1 or 1580 
1516 M .oFr 1560 380 
1572 M ,Per 2100 
15t4 H , fPSA 2120 
1600 M ,PSS 2170 360 
1564 H .Psr 2040 
15~4 M ,ACF' 1830 
15~0 M ,RSA 1870 
15~2 M .~se 1900 320 
1535 H .~S, 1760 
2022 H ACSW 1860 
1433 M DIKi 990 200 
1444 M Df K2 1090 220 
1240 M EAR2, 2490 700 
1241 M ElltR2 2500 U90 
1236 M E~R~ 2470 120 8\0 1!HO 1630 
1235 "' e.-u 2460 1160 2350 
1617 M ERR5 2340 520 
16"6 M ERR6 2330 
16~5 M ElltR7 2320 1250 
16~4 M ERR8 2310 U90 
1613 M ERR9 2300 
1214 M I OTO 2240 310 
1217 "' 1oa 2280 2330 
1225 M JOU 2350 2300 
1424 M IOU 880 2420 
105 M MIP12 1470 



MP2--B04 05/311'2 01J04Z18 ROUTINES TO SERVICE MEMORY PROTECT VlOl.ATIONS PAGE 20 

M CROSS REFERENCE TAB~E 

1137 M MP15 1650 1820 
1027 M MPST ,90 290 
1115 H 0 a K 1 1400 eeo 1230 1300 580 720 
1007 M PINT 400 300 
1563 M PTP1 2030 340 
1605 M PTPP 2230 2040 2080 2170 2260 
1534 M PTIU 1750 300 
1555 M RDRP 1940 1760 1800 1900 1970 
12bO H TIM;J 2700 2730 10•0 1160 1620 16•0 1860 2110 
1160 M xcn. 1870 
1525 H1 CLO' 1630 
1517 M,Cl.SF' S.570 
1441 MJDl.AI. !050 
1436 MtD•AI. 1020 
14a4 M,oscc 1000 
1504 MeDICD 1420 260 
1445 MjDSC' uoo 
1454 H,clcN U70 
14tO M,DIFX U.30 
1511 Mt DSR$ 1480 280 
1425 MeDISJ 920 180 
12P2 M, I OT, 2110 920 
11~6 MaJMP, 1760 1530 
11•2 MIJMS, 1110 1510 
1524 M,oni 1620 
1365 M,O,R, 4'70 330 900 
1410 M,o,Ra 670 640 
1155 MeXCiT 1 1840 U90 
1440 MDSl<12 1040 1010 
1112 "'Ate IT S.340 1~00 1260 

io MINIUf' 3200 3610 
702 HINSTR 230 760 no 78Q 970 1010 1040 1060 1090 1160 1uo 1360 1570 

1730 17'0 1790 2110 21•0 2110 2290 490 530 690 710 
1416 MIOTS~ 780 2320 
13~4 MIOH9 410 2310 
1334 Ml OTTT 160 2260 
1431 HMEP4DS. 960 2740 240 920 1070 t 4l'JO 1430 100 1490 1520 1720 1880 1920 

2150 2210 
1041 MMPLU. 770 550 1880 
1013 MMPfAS. 1160 uoo 

7"3 MOPCOD 250 830 1080 1470 
1053 MOPRST 900 

422023 MP1 350 
422024 MP2 360 

2032 MPACSW 1980 
1op5 MP INST 340 790 
10P4 MPO,R ~920 
10Po MPST it880 4090 
lOPO MP ST RT 290 
1570 MPT,U 2080 Z030 
151'1 MPTRU 1800 1750 
15A7 MPTR1f? 1860 U20 



MP2--ao4 05/31/12 OU04 S18 ROUTINES TO SERVICE MEMORY PROTECT VIO!-ATIONS PAGE 21 

M CROSS REFERENCE TABt..E 

17~4 f14Q 4530 4540 1920 2040 
2n16 MQS•VE 1820 1830 
1.305 MROBK~ 3120 3210 
1310 MR OB Ki 3150 30 so 
1~~13 MR08K3 3180 3100 
1.~l 7 MRD8K5 3260 3130 3160 3190 3290 3410 
1~65 MRDSLK 2950 320 3480 
1244 MSW~Pi, 2530 
1?.1\6 M5W~P2 2550 2140 
20JJO MTEl'IPO 1630 
2001 MTEMP1 1640 

702 MTE~P2 240 2360 2410 2980 ~370 810 
703 MTEMPJ 260 2380 2710 3000 i390 
104 MTEMP4 270 530 610 790 820 
105 MTEMP' 280 540 620 1840 1870 

2006 MTEMP6 1690 
2007 MTEMP7 ,.100 
2010 MTEMP8 S,710 
20h MTEMP9 1720 

422025 MTR 370 
2oPo MTR ST ,080 
1772 NA Mi •670 4680 

540 NEW SR 3930 U40 
17h NUM~R 4660 4670 3060 610 i960 2250 
~fl3 NXPTR 3960 3970 
7'l2 oco 080 4190 230 240 
703 oc1 4190 •200 2,0 260 
1p4 OC2 •200 •uo 210 
705 OC3 •210 aeo 

574646 orr 2730 
575600 ON 2720 

1773 OVER 4680 4690 
7{tO OVLiN 940 

lOiO OVSTRT 930 920 940 4750 4880 49~0 220 2360 
2033 P10UV 1990 2000 
2034 PUUV 2000 2050 
2025 PACI AV 1930 1940 
2032 PAC5W S,980 1990 

241 PBF'LA~ 3810 3120 
20l.7 PCUV~ 1830 U40 

227 PF'L•G 3770 3780 2050 2100 2140 2210 
17 PHO •260 ·~70 

1fl6 PH1 tt300 010 
155 PH2 14340 4350 

1 PHANTO 2780 
21,0 PHF'LAG 2280 UJO 
17Po PHL~N 2640 
2025 PHSTOR 1920 1930 

2;4 PIDN2 3850 U60 16'10 
270 PICON 3840 3150 430 970 

1001 PINT 4890 000 
~PJ PIOUT 3860 3170 1710 



MP2--B04 05/31112 01~04118 AOUTINES TO SERVICE MEMORY PROTECT VIOL.AT ION! PAGE 22 

M CROSS REFERENCE TAILE 

6020~6 PL.DR 400 
2026 PMQSAV 1940 1950 

602025 PMT~ 380 
2027 PPCSAV 1950 1960 

606064 PPT 520 
2031 PSCUV 1970 1.980 
2030 PST$AV 1960 1970 

606460 PTP 510 
606462 PTR 500 

121Po PUR'9EN 1010 
1775 PURNM 4700 4710 
3700 PURSTR 2560 990 1010 2560 

546 PUTIN 3940 3950 
34 ucs 3HO 620 

6 RCNT 3390 
i5 A CORE 3450 

1003 ADBL,K 4910 '920 
32 ROTD 3420 
33 AO Ti 34:50 

11~0 Ai GRES 1970 1660 2060 2520 2550 960 
1162 REGIAV 1900 390 600 1950 

422021 RliS 330 
40 RiSCAT H7Q HBO 

1000 RiSL.EN 920 
234 R,L.G 3790 3800 1110 1830 
230 RPTP ~'780 3790 2240 
235 RPTR 3800 3110 s.no 
2:42 ASCO 3820 3830 

17i6 ASTfO 4710 
1755 SC 4540 4550 s.uo 1980 

640000 SCR$TR 2670 
2021 scs•vfi 1850 U60 

243 SM ARP 2890 
317 SPCOD '410 

422122 SPL 430 
1000 SPLIT 060 

777400 SPMIK 5390 2120 
2020 STSAVE S,840 1850 

335 SWA, 3880 U90 2540 2,70 840 
336 S~O'l 3890 uoo 
340 SWAP3 3900 3910 

lOUO swcu 4750 H60 
10f3 SWCL,K 4780 4790 
10P4 SW ERR 4790 000 2530 
10U7 S~M,1 4820 4830 no 
1oio SWMP2 030 040 
10P2 SWMTR 4710 4780 
lOU SWOPR 4840 

422022 SWP 340 
10~1 SWPPR 4760 4170 

f\O SWPS 3460 3470 
1005 SWSPL 4800 4810 2560 



MP2--BU4 05131/72 01J04118 ROUTINES TO SERVICE MEMORY PROTECT VIOl.ATIONS PAGE 23 

M CROSS HEFERENCE TA8LE 

1006 sXsPL 4810 4820 
1..soo SY SSAS 2800 2810 

41300 SYS DA 2810 
1797 SY SM AX 2820 

100 TAB'-EN 2630 2640 
2000 TiMPO 1630 1640 
2001 Tt:iMPt 1640 l650 
20~2 TliMPtO 1730 1740 
2oi3 Ti;MPU 1740 1750 
2oi,4 T&MP1~ 1750 1800 
2002 Tl!MP2 S,650 1660 
2003 TfiMP3 1660 1670 
2004 TEMP4 1670 1680 
2005 TiMP5 1680 1690 
2006 TfiMP6 1690 1700 
2007 TfiMP7 1700 1710 
2ot.o TiMP8 1710 1720 
20h TEMP9 1720 1730 

6460PO TP, 540 
3h TR con· 5540 
375 TRC()N 5530 

2000 TT EM PO 1630 
2001 TTE"1P1 1640 
2002 TTE"'P2 1650 
2003 TTEMP3 1660 
2004 TTE"'P4 1670 
2005 TTEMP5 1680 
2006 TTE"1P6 1690 
2007 TTEP4P7 s. 700 
2oU TTEP4P8 1710 
2oh TTEPotP9 1120 

6 TTVC::L.K 3170 3180 
3 TTVNUM :S14Q 

u TTVIPD 3150 3170 
17i4 TY Pi 4690 4700 
1766 UC ORE 030 '640 
1767 UDUK 4640 4650 

336 UP ARR 2940 
h uso '4250 ·~60 •280 

1a5 usi 4290 4;$0 0 4320 
t54 us2 4330 4340 •360 

0 U5ER 2790 
3 UIERS 2850 3200 

14oPo Ull..IN 980 2640 
20~5 USTOAi 1800 U10 

?5 UTO 4280 
ti4 Uh 4320 
t53 UT2 4360 

170'4 UTEMO 4'440 4450 
1705 UTEM1 H50 4460 
1706 UTE"12 4460 070 251.0 
11p7 UTEM3 H?O 4480 



MP2--B04 

1740 
1711 
1712 
1770 

05/31/12 

UTEH4 
uTEM5 
UTEM6 
VALID 

M 

4480 
H9C 
4500 
4650 

01>04118 

4490 
4500 
4510 
4660 

ROUTINES TO SERVICE MEMORY PROTECT VIO~ATIONS PAGE 24 

CROSS REfERENCE TA8LE 
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n 
#2 
#3 
#4 
15 
OEF"INS 
M #1 
PURCOD 

M 

5630 
5640 
5650 
5660 
5680 

l.00 
190 

5140 

100 

5i70 

~OUTJNES TO SERVICE ~EMORY PROTECT VIO~ATIONS 

UNDEFINED SYMBOL,S 

120 120 580 510 26iO 2610 

pAGE 25 

3210 3210 5330 5330 



MP2--B04 05/31/12 

ENHR 
MPOrF 
SWAP 
TAB\.E 

5280 
5430 
,610 

170 

01f04S18 

19001 

ROUTINES TO SERVICE MEMORY PROTECT VlO~ATIONS 

MACRO CROSS REFERE~CE TAB~E 

1970 2610 2700 29iO 3260 

PAGE i6 

2230 
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100 
110 
120 
100 

OU05102 SPECIAL IOT INSTRUCTION fEXECUTIVE SERVICE CALL) HANDLER 

,TlTl..E 
,~AME 
,INS~T 

,lPUND 

SPECIAL lOT INSTRUCTtON <EXECUTIVE SERVICE CALL) HANDLER 
SPL- .. 812 
DEFJNS 
Ucf INS 

PAGE 1 
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100 
110 
120 
100 

Ol;05f02 S?EClAL IOT INSTRUCTION fEXECUTIVE SERVICE CALL) HANDLER 

IT 1 T~i: 
,~AME 
, INSIH 
I 1 F'UND 

SPECIAL IOT INSTRUCTION <EXECUTIVE SERVICE CALL) MANDLER 
SPL- .. 812 
DEF INS 
Ucf"INS 

PAGE 1 

-



DE FINS 05/31/'12 OU05102 

5720 
5730 
130 
140 • 
150 • 
160 • 
170 • 
180 • 
190 • 
200 • 
210 • 
220 * 
230 • 
240 • 
250 • 
260 • 
270 • 
280 • 
290 • 
300 • 
310 • 
320 • 
330 • 
HO • 
350 • 
360 • 
370 • 
:580 • 
390 • 
400 • 

SPECIAL IOT INSTRUCTION «EXECUTIVE SERVICE CALL) HANDLER 

1 (..IST ON 
,ENO 
.~EAD Q 

l.610 

ENTRY TO THE SPECIAL lOT INSTRUCTION <EXECWTIVE CALL> MANDLER lS 
rROM THE SWAPPER WITMI 

1> THE PROGRAM JNTERRU~T SYSTEM TURN6D OF~ 
2 > $0KL.OK • 0 
3> $RCOR& a CURR6NT CORE USER 

pAGE 2 

4> AC• 101 11 AND RESTART DATA NOT SAVED BOTH lN TM& lNTiRRU,T SAVE LOcATIONS 
AND IN TMi USiR JOI TABLE, 

5 > Cl.OCI< IS ON 

lN oRUER To p6RMJT TEl.ETVp& INpUT10UTpUT To CoNT!NUE, TMe SpECIAL 
MANDLER RUNS WITM THe FOLLOWING seTTINGS1 

1> SOKL.OK IS NEGATIVE 
2> SRCORE • O 
3> THE PROGRAM INTERR~PT svsTeM TURNED ON 
4> Cl.OCI< IS ON 
5> SAVE TME AC, ETC INTO THE USER JOB TABLE 

IN A~L CASES, EXIT 19 TO TME SWAppER WITH TH~ FOLLOWING SETTINGSJ 
1> SDKl.OK JS NEGATIVE 
2> SRCORE II RESET TO THE VALUE lT MAD ON ENT~ANCE 
3> ACr 101 11• AND RESTART DA'A ARE A~SO RESET 
4> PROG~AM INTERRUPT SYSTEM TURNED orr 
5> Cl.OCI< IS ON 
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410 
420 
430 
440 
450 
460 
470 
480 
490 
151)0 

510 
520 
530 
540 

001000 550 
001000 560 

Polooo 6oi447 570 
00~300 580 

590 
001300 600 

610 

* 
0 

* 
• 
0 

• 
• .. 
• 
* • 
• 
• 

8UFFER 

9PECJAL IOT INSTRJCTJON tEXECUTIVE SERVICE C4LL> HANDLER 

CORE LAYOJT FOR THIS OVERLAY 

,STIT~ CORE ~AYOJT FOR THIS QVER~AY 

~~~ LAST 400(8) WORDS OF THE OVER~AY AREA ARE USED av THIS OViRLAY 
4S A ~UFFER AREA TO A~LOW READING IN OP A ruLL DEVICE CATALOG AT ONCE. 

CORE ls ALLOCATED UNDER TWO usE COUNTERs• 'PERM' ANO •OVRLAY' t 

•PERM• CONTAINS THE CODE WMICM MUST BE CORE-AESlDENT AT ALL TIMES, 
•OVRLAY' CONTAINS TMAT cooe WMlCH Wl~L NOT BE ~EiDEO ANY MORE AFTeR 
TME CATALOG ts READ IN. IF" •PERM• GETS TOO LONG f 1.e. lJi IT STARTS 
TO INTRUDE INTO lME oveRLA¥ AREA} AN ASSEMILv-TI~E ERROR MESSAGE 
lS CJENERATEO. 

ARRANGE TME USE COUNTERS IN ORDER; 
,L.OC OVSTRT 
,USE P~RM 
JMP S,~ST START THE PROGRAM 
~USE OVRL. AV 

1300 START OF THE CATAL.OG BUFPE~ AREA 
CHECI<, BUH" ER PRINT THE ASSEM8~Y ERROR MESSAGE Ir •~ERMt IS TOO LONG 
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630 
001300 640 

650 
660 
670 
680 
690 
700 
'10 
720 
'130 
740 
750 
'160 
no 
780 
'90 
eoo 
810 
820 
830 
840 
850 
t}60 
870 

OO:l.300 880 
i013DO L01521 890 
Pol301 2017'6 900 
101302 'OU33 910 
f 01303 04l7'6 920 
P01304 i4070;J 930 
Pol3o5 140704 9~0 
Do13D6 6oio77 95() 

t:J60 
970 
980 
990 
101'.M 
iOiO 
1020 
10~0 
104 g 
1050 
!.060 
!010 

001307 1oeg 
Do1Jo7 750000 1090 

Po1JS.O 6010'!4 uoo 

OU05102 5?EClAL XOT INST~UCT!ON <EXECUTIVE SERVICE CALL> MANDLER 

• • 

MPOF"F' C705000, 

,STIT~ MPOrr (705000) 
,USi OV~L.AY 

TERMINATE (7Q,001t 

TERMINATE (10,001t 

• SP!CIAL XOT INSTRUCTIQNS ARE TME MEANS BY WHICM A PROGRAM ~UNNIN~ 
• UNDER MTSS CAN CA~L UPON T~E EXECUTIVE fOR SVST&M SERVICiS. TMS 
• rUNDAMENTAL. SPECIAL IOT INITRUCTtON lS 705000, POSSlB~i SPeCtALS 
• ~ANGE FROM SPiCIA~+O To SPiClA~+J77, ONL.V A F&W Of TMESE AAE 
• eUARENTLY ENAB~ED, LEAVING THIS AS ONE ARiA ~o~ MAJOR rUTU•E 
• ~YSTEM EMPANllON. 
• 
• 
• MpOFF (705000) IS LEGAL ONLY FO~ pMANTOM P•OGRAMI, 
• eONT~OL IS RETURNED TO TME USER AT TME NEXf INITRUcTION AFTIR THE 
• s~EClAL, WITM ™' STATE Qf TM6 MAC~INE UNC~ANGID e~cePT THAT 
• USSR MODE IS DlSA8LED, 
• ?~e PROGRAM !TSG~f SMOUL.D •E·ENAB~E USER MODE AS SOON AS POSSl8LE 
* ~y JS5UJNG AN M~iU C701742t tNSTRUCTlON TO GUARD AGAINIT ITS 
• ~~N 8UGS CRASMING TM& SVSTEM, 
• * M,OFF SHOU~O Bi DJSAL~OWEO AS SOON AS PR4Cf ICABLI BY ADDING ENOUGM 
* ijXijCVTIVE SERV!Ci$ TO TME IVSTEM TO MAKE IT UNNECESSARV, TMJS WILL 
• ~~~ATLY ENMANCi IVST6M RILlABl~ITY, 
• • ,,ooo 

PAGE 4 

FIHCH~ 
SRSTRT 
(677777) 
SRSTR'f 
soc1 
soc2 
SPb.OON 

TU~N OfF MEMORY ~ROTECT CMpOPf t 
ONLY PHANYOM ~ROGRAMS CAN BE AL~OWED TO TURN orr MEMORY PROTECT. 
GET 1He RESTART 

• • • • 
• • 
• • 
• 
• • 
• 
uoo:l. 

RE"ove TH~ MEMORY ~ROTICVION BlT 
REPLACE THE ~ESTARl 
NO NSW OV~R~AV RIQWESTED 
NO RBSTAAY OVERRI06 •EQUESTED 
un 

Y§~MlNATE (705001) IS LEGAL roR A~~ ~ROGRAMS. 
lT~ EFFECT II &XACTLV lM! IAM& AS If A MLT INSTRUCTION WERE ENCOUNTERED 
iN TMe RUNNING ~RQGRAM EXCIPT IT R~TURNS CONTROL To 1HB MONITOR 
WITMOUT TME ERROR MESSAGE "MALTED AT.,," BEING P•INTID, IN SITMER 
e~s~~ Ir TME MONITOR l! RemuesTeo TO •CONTINUE•, P~OQRAM E~ecUTION 
~l~~ ij~ RiSUMED •T TMi NEXT INSTRUCTION WifM REGISTs•s UNALTERED. 

TE~MINATE 'He RUN ANO RETURN TO TME MONITOR 
REIU65T TM~ MONITON 

WILL NOT PRINT AN ERROR MESSAGE 
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1110 
001311 1120 

1130 • 
1140 • 
1150 • 
U60 • 
1170 • 
1180 • 
1190 * 1200 • 
1210 • 
1220 • 
1230 • 
1240 • 
1250 • 
1260 • 
1270 • 
1280 • 
1290 • 
1300 • 
1310 • 
1320 • 
1330 • 
1340 • 
1350 • 
1360 • 
1370 .. 
U80 • 
1390 • 
s. "oo • 
1410 • 
1420 • 
1430 • 
S.HO • 
1450 • 
S.460 • 
i,oo • 
1480 • 
S.490 • 
1500 • 
1510 • 
"'20 • 
1530 • 
1'40 • 
1,50 • 
1560 • 
S.510 • 
1580 • 
1590 • 
1600 • 
1610 • 
1620 • 

SPECIAL JOT l~STRUCTlON tEiEcUTIVE SERVICE CALL) HANDLER 

PMYSlCAL OISK1nECTAPE READ (705002. 7050Q3) & WRITE (705004, 7o50Q5) 

,STlT~ PHYSICAL DISK/DECTAPE READ (7050021 705003) & WRITE <7050Q41 705005> 
.use OVRL.AY 

TME DISK AND OECTApE SpEClA~S MAK& U~E or A MODIFIED STANDARD aROWTM SYSTEM 
DISK/DECTAPE HANO~ERI TO SJMPLlFV MODIFY!N8 ~TAND~ALONE PROG~AMS 
TO RUN UNDER MTSS THE rORMAT useo BY TME S,ECIALS IS TME SAHE 
ONE THAT THE HANO~ER NO~MALLV USES ANYWAY. 

AL~ DISK/DECTAPE $PEClALI 'RE ExecWTED wlT~ TME AC CONTAINING 
A ~OINTE~ TO A LIST Of PARAMETERS OF TME FOLLOWING FORMJ 

WORD11 BITS 0·2 ARE THE OBCT4~E MANDLER NUMIE~ OR T~E 
PMVSICAL DISK NUMS!Ri AS APPAQ'-RtATE, 
BIT 3 = 0 rOR A D&CT4,E OPERATIONJ • 1 FOR A DISK OPERjTION, 
BITS 8·17 CONTAIN THE BLOCK NUMBER FOR TME START or TMB 
DATA TRANSF'ER, 

WORD21 CORE ADDRESS FDR THE S•ART O' '~E DATA TRANSFER, 
WORD3t WORD COUNT TO IE TRANSreRRED. 

TM! DISK/DECTAPE SPECIALS ~ERrORM 'ME FOLLOWING CHEC~S~ 
1) AN AlTiMPT TO READ OR ~RlT~ orr THE END OF A OECTAP~ o~ DISK GENE~ATIS 

AN ERROR MESSAae FOR T~E USER • 
2> AN ATTiMPT TO TRANlr&R DATA To OR ,ROM A coRe ADDRESS IN 

EXC~SS or BK GEN!RATES AN !RROR MESSAGE ro~ THE USEA. 
J) A cORE AOD~ESS B!LDW THE M&HORY PROTEcT 80UNDA~Y rs LiGAL 

ONLY ~OR PHA~TOM PROGRAMS, lF A USER PROGRAM ATTEMPTS 
A DAT~ TRANSFER TO OR rROH SUCM AN ADDRESS, AN E~ROA 
Mi1SAG& IS GENERATIO FOR HIM, 

4> AN ATTEMPT TO TRANSFER DATA TO/FRO~ 4 NON•EX!STANT DISM 
G~NEAATES AN iAROR M~SSAGi FOR TME use~ • 

5> AN ATTiM~T TO TRANIFER DATA TO/F~OM A DECTAP& NOT ASSl~NiD 
TO YMS U~iR QENE~A,ES AN iRROR MESSAOE, 

6> AN ATT&M~T BV A USIR ~ROGR4M TO WRIT! TO TME PMVSICAL 
DISX G&N~RATIS AN IRAOR MESSAGE, 

TMe DISK/DECTAPE SPECIALS •ROVlOE ALL PROG~AMS WITH THi CA'ABlLJTIES OF1 
l>READlNG O~ WRITING IN A LOGlCALrBLOeK•ADD~ESS!O 'ORMAT 

T~E PROG~AM'I DECTlPfiS OR tUSiR "P"YllCAL DISK", 
2> RiADINQ 1N A ~OQtCAL·i~OCK•ADDRESSEO rORMAT TMi ACTUAL PMVSICAL DISK, 

IN ADDITION, ~MANTOM pROBRAMS CAN WRITE IN A LOGICAL"BLOCK·ADDRE:sseo 
'0~MAT TM~ ~CTUA~ PHVStCAL DISK, 

T~!SE CA~~BlLITiiS AL~OW OiylCi INDE~END!NJ PROGRAMMING 
WITM ~ES,~CT TO DISK AND DICTAPE1 

R!TURN Of CONYRQ~ TO TMI ijS!AI 
1> If TMi DlSK/DECTAPi TRANSrER IS SUCCESSFULLY COMPLETED 

CONTROL IS RiTURNEI TO THE USiR AT TME ADO~EIS TME US&R ~ASSeo IN TH! MQ, 
2> If l DiVlCE ERROR MAI ~NCOUNTERED CONT~OL IS RETURNED TO 

THE USiR ONE LOCATION PAST TME SPECtA~. 
3> Ir A us~~ sorTWARe ERROR is 6NCQUNTe-e~ AN ERROR 
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001311 
001311 

~01311 10l;521 
0013!2 761255 
0013!3 141000 

001314 
f)o13S.4 16,.257 
Po13t5 10l~22 
Po1316 601.323 

001317 
0Q1Jt7 161257 
P01320 741000 

001321 
iJ013U 161255 
001322 101526 

OOl.323 
Po1323 76U17 
Po1324 101130 
001325 ~01077 
P01326 201124 

1630 
1640 
1650 
1660 
1670 
1680 
1690 
1700 
1710 
1720 
1730 
S.740 
1750 
1760 
1770 
1780 
S.790 
uoo 
1810 
1820 
1830 
1840 
1850 
1860 
1870 
1880 
1890 
1900 
1910 
1920 
1930 
S,940 
1950 
1960 
S.970 
1980 
1990 
2000 
2010 
2020 
2030 
2040 
2050 
2060 
2070 
2080 
2090 
2100 
2110 
2120 
2130 
2140 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• • 
• 
• 
• 
• 
• 
• 
• • 
• 
• 
• 
• • 
• • • 

SPOOl 

$f1002 

SPECIAL IOT INSTRUCTION (E¥ECUTIVE SERVICE CALL) HANDLER 

PHVSICA~ DIS~/OECTAPE READ (7Q5Q02, 705003> & WRITE (705004, 705005) 

MESSAGE IS PRINTED ON HIS •E~ETYPE AND CONTROL 
IS RETURNED TO MONITOR, 

SOME POSSIBLE CAUSES Of A "DEVlCE ERROR" AR6l 
1> A DISK OR DECTAPE MARDWARi M4~FUNCTION 
2> A DECTAPE CA~~eD w~ICM HAS NOT 81E• ~E~OTE-ENABL.BD. 
J> A DECTAPS NOT WOUNn FAR ENOUGM ONTO TME SPOOL TO START. 

AEAO (705002) AND WRlTe (795004) ARE LEGAL. FOR ALL PRoORAMS. 
TM!SE SPEClAL.S use TME STANDARD OlSK/DSCTA!E FORMAT (SEE ABOVE,> 
TM~V CAUSE TME O'~RATION INDICAT!D BV TMeII ~ARAMETERS To BE 
ATTEMPTED TO/FRO~ THE oEeTlPB OR ttUSER PMY9lCAL DISK". 

1> If TME READ/WRITE IS TO/PROM DECTAPE, IT IS ~4SSEO ALONG 
UNAL.TERED, 

2> IF TME RiAD/WRITE JS TO/PROM TME DlSK, TME BL.OCK NuMBEA 
XS UNDERSTOOD TO RIFER TO THE BL.OCK DESIRED ON TME USER•S 
"PMYS I CAL. D 1 SK•• • 

~RiAD (705003) AND pWRIT! (705005t ARE IDE•TICAL. TO •EAD ANO 
WRITE EXCEPT TMATl 

't I 
1,.~W 
JMS 
JM~ 

't I 

!..AW 
Sl<P 
It I 

L.AW 
JMS 

• t I 

(.AW 
JMS 
JMfl 
!..AC 

1> DISK REFERENCES A~I TO TME ACTUAL. 'MVSICAL. O!SK INSTEAD OF 
TO TME nuSER PHYSIOA~ DISK•, 

2> P~RITE IS ILLSGAL ,OR USER PROGRAMS 

f~~A!) 
P~R.\~i 
!i?4 

T~MP0 .. 1 
DO 
SPl.,OON 
)ff :i:~ 

.-w11 J TE 
PW•ITE 15 ~EGAL. ONLY FOR PHANTOM PROGRAMS 
LOAD A POINTER TO TM& WRITE COMMANDS 

;»~li~O 

LOlD A POINTER TO 'ME •tAD COMMANDS 
8ET UP THE ,ARAMET!RI Ll9T1 DO sorTWARE E~ROR CMECKS 

lltElD 
LOAD A POINTER TO lME READ COMMANDS 

w~ne 
LOAD A POINTER TO fME WRITE OO"MANDS 
SEf UP TME PARAMET!RS LllTJ DO sorTWARE E~ROR CHECKS 

AL~ DISK SPECIALS CONVERGE HERE 
LOAD A POINTER TO TMB PARAMETERS LtST 
DO TME OPERATION 
SOME SORT OF HARDWARE ERROR OCCURRED 
GOOD RETURN -~ LOAD THE USERtS REQUESTED RETURN 
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Q PHV~JCAL. DISK/DECTAPE READ (7Q50Cl2, 705003) & WRITE <7050D41 705005) 

~01327 500651 2150 ANO UD~SS MASK TO JUST TME A~DRESS BITS 
001330 ~41264 2160 )(QR TPMSI< PUT TME MiMORY PROYECT BIT IN 
001331 04l,776 2170 OAC $RSHH SET IT FOR TME EXIT AOUTINE 
P01332 (t01017 2180 JM? SPL.DON RETURN TO THE USER 
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OOl.3H 

0013~3 

P01333 
001334 
i01335 
Q01J36 
001337 
PolJ'o 

760000 
5217'6 
1H~7'16 
04U20 
04111' 
•4111, 

001JH 76111'4 
PolJ12 601001 

001001 
001001 S.Oh30 
001002 601017 
P01003 •H 716 

~01004 76130~ 
Po1oo5 040010 
Poloo6 ~01302 
P01007 041121 
~OlOtO ?Oi753 

2190 
2200 
2210 
2220 
2230 
2240 
2250 
2260 

2270 
2280 
2290 
2300 
2310 
2320 
2330 
2340 
2350 
2360 
2370 
2380 
2390 
2400 
2410 
2420 
2430 
2440 
2450 
2460 
2470 
2480 
2490 
2500 
a510 
~520 
2530 
2'40 
2550 
2560 
2570 
2580 
2590 
2600 
2610 
2620 
2630 
2640 
2650 
2660 
2670 
2680 
2690 
2700 

• 
• • 
• 
• • 
• 
• 
• 
• 
• 
• 
• 
• 
• • 
• • 
• 
• • $0006 
• • • • • 

• 
• 
• 

O.,EN2 

• • 
• 

0ftEN4 

SPECIAL JOT INSTRUCTION fEkECUTIVE SERVICE CALL) MANDLER 

OPEN (705018) 

,STlT~ OPEN (705018) 
.use OVRL.AY 

OPiN (705018) ts LEGAL FoR A~L PROGRAMS. 
TME DISK f IL.E WHOSE NAME IS PASSED IN THE IC IS LOCATED AND !TS 
~AAAMiTERS ARE STORED tN T~E U5EAtS JOB TA8LE, 

ON ENTRANCE TME FOLLOWING ~ARAMETERS ARE P.lSSE~I 
ACI f l~ENAME TO BE OPENED 

WORD11 OPEN 
WORD21 BITS 0~2 MANDLiR NUMBER 

BIT 3 15 0 FOR oecTAP6J 1 PQR DISK 

RETURN TO TME USER lSI 
•1 FOR A MA•DWARE ERROR 
TO AN ERROR MESSAGE ANO TME MONJTOR FOR A SOFTWARE iRROR 
•2 FOR SUCCESS 

IN ADDITION TO ANY APPLICABLE ERROR ME554GS WMICW CAN BE CAU1ED BV 
A DISK/DECTAPE SPECIAL., OPIN CAN A~SO CAUS! A "Ffl..E NOT POUND" 
MiSSACIE. 

f I I OPIN TME Fl~E WHOS! NAM& WAS PASSED IN TME AC 

mET TME CATALoG PRoM THE DEVICE speClflED 

'IAST GET TME DEVICE ADDRESS 

L.AW 
AND 
I NX 
DAC 
OAC 
l NX 

0 
SRSTFtT,X 
SRSTRT 
TliMPO 
DA 
DA 

i.uo T~E CAUl,.OG 

I.AW 
JM' ,use 
JMS 
JM" 
I N>f 

DA•1 
OPEN2 
PERM 
DO 
SPL.DON 
SRSUT 

LOAD A DSV~CE NUMB!R/TVpE MASK 
GEf THE REQUESTED DEVICE NUMIER/TY,E 
co•RQCT TM~ RETU~N 
SAVE THE DEVICE NU"B&R/TVPE ro~ LATEM OPEIATIONS 
set TME OEVICi ADD•ESS FOR TME CAYALOG READ 
SET TME DEVlC~ ADD•ess TO BE TME CATALOG &LOCK 

GEf A POINTER To T~E PARAMETBRI LIST 

READ THE CATAl..OG 
SOME SORT or MARDWIRE ERRO" 
GOID READ ~~ iUMP- fH! RETU~N 

NOW r1No TME REQUESTED Fili 

~·w 
DAC 
~·c 
DAC: 
I.AC 

8Uf'FEfh3 
10 
BUFFER•2 
TiMP1 
UC 

LOAD A POINTER TO TME rtRST 'I~E CONT~OL &LOCK 
AND SAVE IT FOR INDE~lNG 
GET TME COUNT or SAVED FI~ES 
AND SA VE IT 
GEY THE NAME TO SEARCM FOR 

l'AGi 8 
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a OPEN (705018> 

001011 560010 2710 HD 10,x CHECK lT AGAlNST T~E NEXT SAVED rILE•S NAME 
001012 601021 2720 JMP OPEN6 rouND Irtst 
Po lop 200010 2730 f AC 10 
P010S.4 H1634 2740 AD < FCBl..EN .. 1) FAILED -~ MOYE TME POINTQR TO THE NElCT Fll.E CONTaOL BL.0Ct< 
P010t5 040010 2750 OAC 10 
POlOi6 ~41121 2760 tSZ TiMP1 COuNT THE f l~E JuST eHEC~ED 

Polos. 1 601010 2770 JMP OPEN4 f RY TME NEXT ONe 
001020 601064 2780 JriH' ERR11 UTTER ~Al~URE ·- T~E rIL.I IS NOT SAVED 

2790 • 
2800 • TMe REQuEsTED r11.e HAs BEEN FOUND •• rRANsrER THE F' ll.E CONTROi. 
2810 • Bl.OCK DAU TO TME JOB TABLI. 
2820 • 

POlOU 220010 2830 OflEN6 L.AC 10 I)( LOlD THE FILE•S DEVICE ADDRESS 
001022 '01265 2840 AND BMSK ~ETAtN JUS• THE BLOCK NUMBER 
Pol023 24U20 2850 XOR TiMPO ro•M THE CURRENT D!VICE AODR&SS 
P01024 04l700 2860 DAC SF'RDA SE~ IT IN TME JOB TA8LE ~- RereRRING TO ITS ClllRAENT MANDLER 
001025 220010 2870 l.,AC 10,x 
{101026 041701 2880 DAC Sf RCA SET TME ru.e•s CORE ADORISS IN TMg J03 TABLE 
Po1021 220010 2890 gAC 10, )( 
ilOlO:SO 043,702 2900 AC U'RL.EN SE!t' TMli ,H,,EtS ~EN8TM IN TME JOB TABLE 
001031 220010 2910 ~Ae 10.x 
001032 D4~70J 2920 OAC Sf RS TA SE:!' THE ri ~e • s TRANSrER ADDRBSS IN TM~ JOB TABL5 
001033 toun 2930 JMll IPL.DON EXIT 
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001.313 
2940 
2950 
2960 
2970 
2980 
2990 
3000 
3010 
3020 
3030 
3040 
3050 
3060 
3070 
3080 
3090 
UDO 
U10 
3120 
3130 
3140 
3150 
3160 
3170 
3180 
3190 
3200 
3210 
3220 
3230 
3240 
U50 
3260 
3270 
3280 
3290 
3300 
3310 
3320 
3330 
3340 
3350 
3360 
3370 
3380 
3390 
HOO 
3410 
3420 
3430 
3440 
3450 

• • 
• 
• 
• • 
• 
• 
• 
• • • 
• • 
• • • 
• • 
• 
• 
• • 
• 
• • • • 
• 
• 
• • 
• 
• 
• 
• • 
• • • 
• 
• 
• • 
• 
• 
• 
• • 
* 

SPECIAL IOT INSTRUCTION <EMECUflVE SERVICE CALL> HANDLER 

COPY (705019, 

,STITh COPY (705019) 
~USE OVRL.AY 

CO,Y (705019) JS ~EGA~ roR ·~~ PROGRAMS. 
!T ~ROVIOiS CORE-TD-DEVlCE ANO DEVlCE~To.cORE COPIES TO OR 
rROM FILES ON DECTAPE OR ON TME SYSTEM ots~. 
ON ENTRANCE, TME PARAMETERS ~.sseo AREi 

ACI BIT 0 : • O PO• OEVlCE•TO~COAE COPY 
• 1 ro• CORE-TO~OEVlOE COPV 

MQI BITS 5·17• us~•·s DESJRED RESTART ADDRESS 
WORD11 CQPY 
WORD2• BITS 5~171 STA•TING coRe ADDRESS FOR TME cOPV 
WORDJI L.ENGTM or THE COPY 

DE'INlTIONS USED lN THE co~v ROUTINES: 
SFRDAI r1LE'S DiYJCE ADDRESS 
srRCAl FILE•$ CO~E ADIRllS 

lfRLENI Vll.EtS LENOT~ tN WORDS 
FEA t '11.E tS iNI) ADD•ESSU 

1.l~EWISE Re•· RLiN, ANo REl ARE useo FOR T~E VALUiS RelUEITEo 
BY TMi sPiCIAL CALL AND CDA, CCA, CLEN, ANO CEA ARE Ys&D TO 
DESlGNATE TME VALUES D!CIDID ON BY TME COP~ AQUTINES. 

TM! INTERSECTION Or TM! SA~EO FILE (WMicM HUIT MAYE IEEN p•EVIOUIL.Y 
"OP~N"ED> WlTM TME PORTION or US6R CORE INDICATED BY TME REQUESTED 
CORE ADDRESS AND LENQTM WILL BE COPIED, 

TM! CQPY VALUiS ARE DECIDED AS FOL~OWSI 
1> CCA • GREATER fS,ACA1RCA) 
~> CiA • LESSER CPEA,•EA> 
J> Cl.EN • CiA·CCA CCLiN > 0 E~SE ERROR MESS4GE is P~INTED> 
4) SToFF • CCA • srACA is START ADDRESS orFIET 
5> SOB • INTiGER CSTOrFl•OO> IS STOrF IN 81.DCMS 
6> sow • REMAINDER CST0,,1400) IS STorr • SOB co <· sow <•377) 

TMIS IS TMe NUMBER O' WORDS TM& START !S PAST 
AN EVEN 8~0CM ~OUNDARY ON TM! PILi•S CIVIC! 

7> CDA ~ SFROA • SOB IS THE FIRST BLOCK BOUNOARV aerOAE TME 
DESIRED STARTING WORD 

CONTROL IS R&TURNED TO TME USER AFTER A succesru~ CO~Y AT THE 
U&!RaiPEClfliD R&iTA~T ADD•&SS, TM~S A~LOWI A 100X OYEl~AY, 

AN iRHOR MESSAGE is PRINTED AND CONT~O~ rs RETURNED TO MONITOR 
!F fOR ANY REAION TME COPY WAS UNSUCCE5SPU~. 
TM!S IS BECAUSE THAT IS WHAT SHOU~Q ~APP&N roR A sorTWARE ERROR 
ON TMt PART or THE USER. I' THE ERROR WAS A MAROWA~E ERROR, IT IS 
PROBABLY UNRECOVSRABLE, AN¥WAV, 

PAGE 10 
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OOU20 
ooueo 
DOU21 
OOUh 
DOU22 
OOU22 
OOU23 
DOU23 
001343 

i013•3 HU24 
P01U4 171717 
i01345 14~ 716 
0013'6 040010 
i013H 101635 
i01UO 041.776 
oouu 2U753 
9013152 14UOO 
P013!53 •14h24 
001U4 501636 
001355 141716 
ti01316 04i776 

001357 220010 
D01360 041121 
l)OUU 04U23 
U01J62 220010 
it01363 04U22 

3460 
3470 
3480 
3490 
3500 
3510 
3520 
3530 
3540 
3550 
3560 
3570 
3580 
3590 
3600 
3610 
:5620 
3630 
3640 
3650 
3660 
3670 
3680 
:5690 
3700 
3710 
3720 
3730 
3740 
3750 
3160 
3770 
3780 
:5790 
3800 
3810 
3820 
3830 
3840 
3850 
3960 
3870 
3880 
3890 
3900 
3910 
3920 
3930 
:5940 
3950 
3960 
3970 

01;05102 

• 
• 
• 
• 
• 
• • 
• • 
• 
• 
• 
• • • 
• 
SOB 
CDA 
RCA 
CCA 
RL.E~ 
Cl.,E~ 
STOF"f' 
$OW 
$11'007 

• • • 

• 
• 
• 
• • 
• 
• 

SPECIAL IQT INSTRUCTION CEXECUTIVE SERVICE CALL) MANDLER 

coPv c1oso19> 

1> IF SOW s O GOTO 5, SINCE TMERE ARE NO ODD WORDS TO COPY 
2> COPY fRO~ CDA TO B~ffER VOR 400 wo~os fONE B~OCK> 
J) CORE·COPV FROM csurf6R•SOWt To CCA FOR C400•90W) WORDS 
4) CDA ,. crA • 1 

CCA I• CCA • 400 - SOW 
CLEN t• C~EN ~ SOW 

5> If CLEN <• 0 TMEN DONE 
6) COPY rRO~ COA TO CGA ~OR c~eN WORDS 
7> DONE 

TM! CORE·TO.oEVlCE COpV IS NOT YET IMPL.lMENTiD 

INtTIALlZi TME COpY 
,EQIJ TiMPO 
,EQU TEMPO 
,EQU TiM~1 
,iQU TliMP1 
, HU TiMP2 
, EQIJ TEMP2 
,iQU TiMP3 
'nu TEM~3 
t t I 

DZM 
I.IOI 
ho 
OAC 
ANO 
DAC 
L.i\ c 
IPA 
t NX 
AND 
XO,_ 
!UC 

xn:~ 
... s, 
SRSHIT 
10 
(700000) 
SRSHtT 
UC 

Xf"E~ 
<077771) 
SRST~T 
SIUUT 

COPY 
!N!TlA~IZi TME COPY DIRECTION r~AG 

ADD TME SPEClA~tS ADDRESS 
ser A POIN,EA TO T~E COPY ,.~AMETERS 
RETAIN JUST THE US&RtS MACM!NE STATE 
AND SAYE 1• roR NOW 
LO•D THE USEAtS DEII•EO •EITART ADDRESS 
SKI~ lf A DEYlCE·TO-CO•E COPV IS REQUESTED 
E~IE F~AG A CORi~TO-DEVICE COPY 
REf AIN JUS• THE ADOR&SS BITS 
ADI IN TMi PREVIOUS MACHINE IT~TE 
IAVE THE CORRECT!D Ul&R RESTART DATA 

iiT U~ TME ~EQU~iTED CORE ADDRESS •ND L.ENGTM 

b.i\C 
01\C 
D~C 
L.~C 
DAC 

10.x 
RCA 
TIM?3 
10.x 
fill.EN 

SEf TMi REQU&STED CO-E ADO•ESS 
AND SAYE ,, roR ~ATER CMICKS 

sef TMfi REQUESTED ~ENGTM 

T~i COPY Wl~L ACfUALLV SE DONi FROM GREATE' CSVRCA,RCA, TO 
~ESSER (FiA,RiA), AN EAAOR MESSAQi WlL~ iE GENERATED tr THIS 
~ilULTS IN A NEGlTIYE OA Z&RO ~ENGfM COPY, 

!~T U~ TMi ACTUA~ COPY STA•T 

!'AGE 11 
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001364 
P01365 
P01366 
Po1367 
~01310 
Do13'11 
U013'12 
001373 

001374 
0013'15 
001316 
001377 
001400 
Po1401 
001402 
001403 

P014o4 
001405 
1101406 
001407 
Pous.o 
OQ14U 
0014!2 
0014!3 

Po14t4 
0014S.5 
~014!6 
0014!7 
Do1420 
Do14u 
Qol422 
001423 
001424 
001425 
001426 

001427 
001430 
Pol431 
1101432 

05/31112 

Q 

'171777 
~41121 
740001 
~41701 
74UOO 
t>Oi3H 
~01701 
041121 

177777 
~41123 
~4U22 
740001 
141701 
:54170~ 
140100 
601414 

177777 
~4UU 
740001 
;Jd701 
~41702 
141300 
601073 
041122 

'171717 
~4i101 
140001 
~41121 
Q4U23 
744000 
t40510 
041120 
iOUU 
501637 
041123 

204700 
~41120 
041120 
041115 

3980 
3990 
4000 
4010 
4020 
4030 
4040 
4050 
4060 
4070 
4080 
4090 
4100 
4110 
4120 
4130 
4140 
4150 
4160 
4170 
4180 
4190 
4200 
4210 
4220 
4Z30 
4240 
4250 
•260 
4270 
4i80 
4290 
•300 
4J10 
4320 
4330 
t4UO 
4350 
060 
070 
4380 
4390 
4400 
4410 
'4428 
t443 
4440 
41450 
4460 
4470 
H80 
449Q 

01J05J02 

• • 
• 
COPY2 

• • 
• • 

• • 
• 
COPU 

• • 
• 

SPecIAL IOT INSTRUCTION «EMECUTIVE SERVICE CALL) HANDLER 

COPY (705019) 

I.AW 
TAD 
CMA 
TAD 
SPA 
JM!' 
~·c 
CAC 

-1 
RCA 

$F'RCA 

COPY2 
SF"RCA 
CCA 

AC s TWO•s COMP~EMENT or THE RCA 

SKIP If THE COPY START NEEDS TO BE OVE• RIDDEN 
ELIE GO ON TO T~E MEXT CMECK 

sF•CA > RCA, SO USE SFRCA FOR A STARTING CORE ADDRESS 

ADD TME REQUESTED $TART ADDAISS 

PAGE 12 

~AW 
TAD 
TAD 
CMA 
TAD 
TAD 
SMA 
JMi-

·1 
TiMPJ 
Rf.EN AD! TME REQUESTED ~ENGTM To GET THE REQUE&TEo END ADDRESS 

AC s TWO•S COMPLEM!NT OF TME REA 
srRCA 
$F"RL.EN 

COPY4 

ADI THE PEA 
8KlP If THE COPY L!NGTM NEEDS TO BE CMANGiD 
ELSE GO ON TO ruRT•E~ CHECKS 

'EA < REA, SO COMPUTE CLEN, WHICH MAY BE LESS TMAN EITMER 
Sf'RL.EN OR RLEN, 

L.•W "'1 
TAD CCA 
CMA 
TAD SF RCA 
TAD URL.EN 
SNAISPA 
JMP ERR3 
DAC CLEN 

I.AW 
TAD 
OMA 
TAD 
DAO 
CL.I. 
L.RS 
DAC 
L.AC 
AND 
DAC 

GCA 
STOFF' 

8, 
SOB 
STOFF' 
( 377) 
sow 

ADD THE AC'UAL CORE ADDRESS OF TME CO,V 
AC s TWO•S COMPLEM!NT OF' CCA 

ADD reA ~- Ac • cL!N 
SK!' If THE COPV L!NOTM IS L!GAL. 
ELIE GO PRINT AN e•RoR MISSAftE 
SE' TME L.ENGTM TO ACTUALLY 8! COPIED 

AC • TWO•S COMPLEMENT OF' SFRCA 
ADD TME AC'UAL COR! ADDRESS or TME COPY 
SAVE THE ENTIRE IT1RTING ADD•El5 orrseT 
PREPARE POA TME SMIFT 
DIVIDE BV -100 
!AWE THE NUMBE~ or WMOLE BLOCKS IN TME orrS&T 

MODUl,O 400 
SAVE THE NUMNER or WORDS OF OFFSET PAST A BLOC~ BOUNDAAV 

CA~CU~ATE THE STARTING OEV!CE ADDRESS 

1,.AC 
TAD 
OAC 
DAC 

$F"RDA 
SOB 
co• 
DA 

LOAD THE FlLE•S ACfUAL DEVICE ADDRESS 
ADD TM~ NUMQER or ILOCkS or orrSET 
SET THE DEVICE ADDAESS OF' THE START or TME COPY 
SET THE CDA FOR A l1) B~OCK READ IN CASE IT IS NEEDED 



SPL -812 

001433 
001434 
001435 
~01436 
001437 
~01440 
001441 

001442 
001443 
001444 

05/31/72 

Q 

44l.120 
777777 
;141123 
740001 
34U22 
041122 
101627 

201123 
141200 
601055 

001445 16U15 
001446 601034 

001014 
~01034 S.OU30 
001035 601013 

001036 
001037 
001040 
00101U 
0010..2 
JJ01043 
001044 
0010..5 
001046 
0010•7 
001050 
001051 
001052 
Q01053 
0010~4 

771717 
341116 
~41123 
040010 
'7HOO 
~41123 
041115 
171717 
H1121 
040011 
,20010 
060011 
~41121 
441115 
601050 

001055 
001055 201122 
001056 141300 
901057 601063 

4500 
4510 
4520 
4530 
4540 
4550 
4560 
4570 
4580 
4590 
4600 
4610 
4620 
4630 
4640 
4650 
4660 
4670 
4680 
4690 
4700 
4710 
4720 
4730 
4740 
4750 
4760 
4770 
4780 
4790 
4800 
4810 
4820 
4830 
4840 
4850 
4860 
4870 
4880 
4890 
4900 
4910 
4920 
4930 
4940 
4950 
4960 
4970 
4980 
4990 
5000 
5010 

OH05J02 

• 
* • 

• 
• 
• 

• 
• 
• 
• 

COPV7 

• 
• 
• 
• 

COPY! 

• • 
• 
COPY6 

• 

SPECIAL IOT lNSTRvCTlON <E~ECUTlVE SERVICE C4LL) HANDLER 

COPY (705019) 

NO~ UPDATE ALL pOlNTERS TO WHAT THEY SMOULD BE AFTER TME FIRST 91~ocK 15 READ 

1 NX 
L.Aw.I 
TAD 
CMA 
TAD 
o •c 
JMS 

CDA 
-1 
sow 

CL.EN 
cL.EN 
PARAM2 

TME COPY 15 LEGA~ 

L.AC 
SNA 
JMP 

sow 

COPY6 

COUNT THE BLOCK JU!T REA~ 

AC s TWO'S COMP~EMENT Of SOW 

UPDATE THE LENGTM av THE AMOUNT JUST cOPIED 
CHECK THE PARAMETERS BEFORE TRYING THE TRANSFER 

CMECK TO SEE WHETHER ~R NOT IT STARTS FROM A B~OCK BOUNDARY 

LOAD THE WORD OFtSET 
SKIP 1r TMERE lS O~E 
ELSE THE COPY STARTS FROM A BLOCK BOUNDARY 

TME COPY DOES No• START AT A B~OCK BOUNDARV, READ A BLOCK INTO 
OUR BUFFER SO THE JUNK CAN BE DE~ETEO, 

LAW 
JMP 
,USE 
JMS 
JMP 

DA 
COPY7 
PERM 
DO 
ERR3 

LOAD THE POINTER TO THE READ PARAMETERS 

AND READ THE FIRST BLOCK or THE COPY 
SOME SORT OF A HA~~WARE IRRO~ 

WE NOW HAVE JN OIJ.R CORE Tl-4E ODD WORDS AND SOME GiRBUE, TOO. 
CO'V THE GOOD wo~os lNfO T~E USER CORE 

L.AW 
TAD 
TAD 
DAC 
L.AW 
uo 
OAC 
1..AW 
hO 
DAC 
1,.AC 
DAC 
tNX 
uz 
JM? 

-1 
BUF'ADD 
sow 
10 
... 400 
sow 
DA 
·1 
CCA 
11 
10.x 
11. x 
CCA 
DA 
COPV8 

ADD THE START ADDRESS OF THE BUFFER 
ADD TME WORD OFFSET 
5ET TME POINTER TO TME FIRST GOOD WO~D TO BE COPIED 

ADD TME WORD orrseT 
SE! TME TOfAL NUMBER OF WORDS TO T~ANl,ER 

5Ef TME START OF TME USi~ CORE TO TRANSFER TO 

COPY THE NEXT GOOD WORD 
BUMP THE CORE ADDRESS POlNTEA 
AND COUNT TME WORD 
NEXT , •. 

!EE lf THERE IS STI~L ANV tOPVlNG fO DO 

, . ' 
I.AC Cl.EN 
9NAJSPA 
JM,, COPVD 

SKIP lF THERE lS STILL COPVlNG TO DO 
ELSE DONE 

PAGE 13 



SPL--812 05/31/12 OU05J02 SPECIAL IOT JNSTRUCTJON tE~ECUTIVE SERVICE CA~L) MANDLER PAGE 14 

Q COPY (705019) 

5020 • THERc IS COPVlNG TO DO w- fME CORRECT PARA~ETERS ARE A~REAOY IN 
5030 • COA, CCA, & CL.EN, ~· So ST~RT lT UP 
5040 • 

001060 161120 5050 L.AW CDA LOAD A pOlNTER TQ TMI PA~AMETERS 
001061 101130 5060 JMS DO DO THE RESl OF TME COPY 
P010t>2 601073 5070 JMP ERR3 SOME SORT OF HARDWARE ERROR 

5080 • 
5090 • !'.'JONE 
5100 • 

P01063 601077 5110 COPYD JMF» SP I.. DON 
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Q 

5120 
001447 5130 

5140 
5150 
5160 
5170 
5180 
5190 

001447 5200 
001447 (>41002 5210 
001450 041124 5220 
901451 ~00005 5230 
001452 041753 5240 
001453 ~00026 5250 
001454 041723 5260 
001455 ~00027 5270 
001456 041724 5280 
001457 ~01776 5290 
~01460 040702 5300 
{)01461 ~00000 5310 
001462 041716 5320 
001463 150001 5330 
{)01464 040266 5340 
001465 200035 5350 
001466 S,40035 5360 
P01467 041125 5370 
00100 700042 5380 

5390 
5400 
5'410 
5420 
5430 

~01411 771717 '440 
001412 :54l.7'6 5450 
001473 041120 5460 
001474 ,00651 '470 
001475 041711 5480 
001476 ~2U20 5490 
00107 ~01637 5500 
001500 041121 5510 
001501 H1520 5520 
001502 750300 5530 
001503 tol0'3 5!$40 
001504 201121 5550 
001505 ~41640 '560 
001506 041122 ~570 
Po1507 ,,21122 5580 ,,90 

5600 
5610 
5620 

001510 1>01300 5630 

01J05102 

• 
• 

SPECIAL IOT INST~UCTION (EXECUTIVE SERVICE CALL) HANDLER 

MAIN P~OGRAM 

,iTlTL MAIN pRoGRAM 
,USE OVRLAY 

• pROTECT OURSELVES FROM RESlOEN! pROGRAM INTERFERENCE AND TURN THE 
• ~ROGRAM INTERRUPT SYSTEM BACK ON, NOTE TMAl THE THINGS TME PROGRAM lNTER~UPT 
• SYST~M MAY CL.OBBER A~E ALL STl~L SAVED IN TME USER JOB TABLE. 
• 
SPL.ST ~ . . 

L.ACQ 

PAGE 15 

OAC XFER SAVE THE USER•S REQUESTED RESTART FROM A DISK/DECTAPE OPERATION 
L.AC $JAC 
DAC UC SA\IE TME USER•S AC 
L.AC $. 310 
DAC $,0+10 SA\IE TME USER•S AE~ ISTER 10 
L,AC $,311 
DAO $,0+11 SAVE THE USER•S AUTO•lNOEX REGISTER 11 
L.AC $RSTRT LOAD TME PC SO TMAT IT CAN BE SAVED FOR TME CALLER 
OAC $0CO PASS TME Ot..O PC BAC~ TO THE CA~LER 
I.AC 0 
OAC $RSTRT SAVE TME USER•S EXTENDED Pc roR RESTART 
CL.C 
tlAC $Cll<LOK TIE UP T~E DISK TO INHIBIT INTERRUPTS FROM AFFECTING US 
L.AC $RCORE 
DZM 
DAC 

$RCORE 
CCU 

TELL THE RESIDENT PROGRAM TMERE IS NO MEMORY PROTECTION OVERLA¥ IN CORE 
ANV SAVE T~E CURRENT CORE US~R NAME 

!ON AT LAST IT IS SAFE TO TURN TME INTERAUPT SVSTEM BACK ON 
• 
• DECIPHER TME TYPE OF SPECIAL JOT GIVEN (01377>. CMECK TMAT IT DOESN'T 
• EXCEED THE MAXIMUM PiRMlSS!s~E (w6PMAX>, WHICH WOULD RESULT IN ,,N UNoErtNED 
• TRANSfER. IF LEGAL, TRANSFER TMRoUGM TME SPECIAL TABLE· ELSE PRINT AN ER~oR MESSAGE, 
• 

SPL.l 

• 
• 

I.AW "1 
TAD $RSTRT 
OAC TE:MPO 
AND UDR SS 
DAC $UTEM5 
I.AC TEMPO,X 
ANO <UPC OD> 
"AC TEMP1 
TAD SPMA)( 
SMAISZA?Cl.A 
JMIP ERR3 
1..AC TEMP1 
UD <SPTABL.) 
DAO TEMP2 
JMP TEMP21X 

SAME TME AQORESS OF TME SPECIAL 

SAME JUST THE AODR!SS IN CASE OF ILLEGAL CA~L 
NOW RECOVER THE SPECIAL 
RECOVER TM! SPECIAL CODE 

CMiCK FOR ~EGALITY 

ILLEGA~ SPECIA~ CA~L 
RELOAD THE CODE 

SET UP TME T~ANSPi~ 

• TRANSFER TABLE FOR LEGAL SPECIAL IOT CODES 
• 
S~h8L JMP spoon 
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Q MAIN PROGRAM 

001511 601307 5640 JMP SP001 TE~MlNATE 

001512 60l317 5650 JMP SP002 READ 
001513 601314 5660 JMP SP003 !DREAD 
901514 ~01321 5670 JMI' SP004 WRITE 
001515 601311 5680 JMP SP005 PWll !TE 
001516 ~01333 5690 JM!' 50006 OPiN 
001517 601343 5700 JMP SP007 COPY 
Pol520 177771 5710 SPMAX SPhBL.-, +1 MINUS THE GREATEST LEGAL SPECIA~ NUMBER 
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a 

5720 
00154:!1 5730 

,740 • 
5750 • 
5760 • 
,770 • 
,780 • 
5790 • 

0015~1 5800 PMC,.I< 

001521 140040 
001522 ~017H 5810 
Po1523 "40200 5820 
001524 ft21521 5830 
001525 601013 5840 

0010•4 5850 
5860 • 
5870 • 
!5880 • 
,890 • 

001064 16000~ !5900 ERRU 
001065 741000 !5910 
001066 '160001 5920 ERR9 
001067 ~41641 !5930 EARS 
001010 3416•1 '94g ERR7 
001071 ~41642 5950 ERR6 
001012 '141000 5960 
fl01073 160003 5970 ERR3 
001074 041706 ,980 ERR 
001075 161004 5990 
001076 741000 6000 

6010 • 
6020 • 
6030 • 
6040 • 
6050 • 

OOl.017 6060 SpL,OON 
001077 761006 6070 
001100 040654 6080 
001101 100002 6090 
001102 20U2' uoo 
P01103 04003, 6110 
001104 2017'3 6120 
001105 040005 6130 
001106 ~0~723 6140 
001107 040026 6150 
001110 201724 6160 
001111 040027 6170 
001112 ii?017'16 6180 
001113 040000 6190 
~01U4 ~00336 6200 

OOS.5~6 6210 

SPECIAL JOT INSTRUCTION (E~ECUTIVE SERVICE CALL) HANDLER 

MISCELLANEOUS SUBROUTINES 

,5TIT~ MISCELLANEOUS SUBROUTINES 
,USE OVRLAY 

CHECK To SEE lf TME CALLER IS A pHANToM PROGRAM, IF So• RETURN 
NORMALLY, OT~ERWlSE FALL THROUGH AND PRINT AN ERROR MESSAGE ABOUT 
~IS l~LEGAL SPECIAL IOl INSTRUCTION, 

ENTER 
,PMC 
)(X 

L.AC 
SU 
RE"I' 
JMP 
,USE 

UVE,ON 

$TYPE 

PHCMl<,X 
ERR3 
pERM 

PINO our WMAT TYPE or PROGRAM TH! USER II 
SKIP l' Hi IS A USER P~OGRAM 
RETURN-NORMALLY tr HE tS A ,MANTOM PROGR~M 
ELSE TME SPEclAL CALL WAS JL~EGA~ 

SET Up TO PRINT TME AppROpRIATE ERROR MESSAGE FOR TME USER 

L.A~ 
SKP 
I.AW 
hD 
TAD 
TAO 
SKP 
L..01 
DAC 
L.AW 
51(, 

3 

1 
( 1) 
( 1, 
( 6) 

3 
$UTEM2 
$SwERR 

8Ef TME MESSAGE NUiBIR 
LO~O THE SWAPPER ENTRANCE TO GET MONITOR/SYSTEM MESSAGES 

RESET THE NECESSARY ~EGlSTiRS BE,ORE RETURNING TO THE SWAppE~ 

I• I 

I.AW 
OAC 
1 or 
L,AC 
DAC 
L.AC 
DAC 
L.AC 
DAC 
L.AC 
DAO 
L.•C 
DAC 

J "'" ,USE 

SSXSPL. 
soo 

CCU 
SR CORE 
UC 
$JAC 
$,0+10 
$,310 
s,o+u 
S,311 
SRSTRT 
0 
SSWAP1 
OVRLAY 

LOAD TME SWAPPER ENT~ANCE TO EXIT TME SPECIAL MANDLER 
SET fMi SWAPPEA EN7RANCE 
IW~PPER MUSl BE ENTE~ED WITM TME INTERRU,T iYSTEM orr 
REITORE TME CURRENT CORE USEA•S NAME 

RESET THE USER•S AC 

RESET THE USfR•i ~OCATION 10 

REIET THE U5ER•S LOCATION 11 

RESET TME USERtS RiSTAAT DATA 
GE'f THE SWAPPER 

PAGE 1.7 
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Q 

6220 
6230 • 
6240 • 
6250 • 
6260 • 
6270 • 
6280 • 

0015~6 6290 PAR AM 

P01526 '140040 
001527 04i263 6300 
001530 20:\767 6310 
Ool531 041126 6320 
001532 Hi643 6330 
001533 ~41144 6340 
001534 '140001 6350 
P01535 057601 6360 

6370 
0015~6 6380 P4R2 

001536 171777 6390 
001537 J4i753 6400 
001540 040010 6410 
001541 noo10 6420 
Po15f2 041120 6430 
P01543 r20010 6HO 
Po15U 041121 6450 
001545 noo10 6460 
0015"6 041122 6470 

6480 • 
6490 • 
6500 • 
6510 • 
6520 • 
6$30 • 

0015•7 6!>40 P4R4 
001547 ~01120 6550 
001550 64060~ 6560 
001551 140100 6570 
f;Ol552 f.01560 6580 

6590 • 
6600 • 
6610 • 
6620 • 

001553 201120 6630 
001554 !501264 6640 
P01555 750200 6650 
001556 601067 6660 
001557 601575 6670 

6680 • 
6690 • 
6700 • 
6710 • 

SPECIAL IOT INSTRUCTION «E~ECUTIVE SERVICE CALL) HANDLER 

DISK/DECTAPE PARAMETER CHE~KING 

,STIT~ DISK/DECTAPE PARAMaTER CME~KING 

PARAM~TER SETUp AND CMEC~ING f0R TME DlSK1eecTApE HANDLER IS 
DIVORCED FROM THE ACTUAL HANDLER so THAT T~E CODE roR CHECKING CAM 
BE PUT INTO THE aurrER ARE~. THE MAND~ER ITSELF MUST BE IN THE 
PERMANENT AREA, 

ENTER 
,PMC 
xx 
OAC 
I.AC 
OAC 
TAO 
UD 
OMA 
DAC 

It I 

L.AW 
TAD 
DAC 
L.AC 
nAC 
L.AC 
DAO 
I.AC: 
DAC 

SAVE,QN 

CMNO 
SUD !SK 
DKMlN 
<iDKL.ENB) 
M1 

DKMU 

""'1 
UC 
10 
10•X 
TEMPO 
10•X 
TEMP1 
:10, x 
'TEMP2 

THIS ENTRANCE WILL RESTRICT USERS TO THEIR "PHYSICAL DISK" 

SEf TME COMMAND POINTER 
LOAD THE STARTING ILOCK or MIS "PHYSICAL DISK" 
RESET THE OlSK &ASI ADDRESS 
ADD THE ~ENGTH ctN BLOCKS> or HIS ffPHVSICAL DISK" 
SUBTRACT 1 
AC = TMO•S COMPLEMENT or MAX!MUM BLOCK NUMBER 
SET IT FOR THE MAN~L@R 

eOPY THE useR•S PA•AMETERS 
LOAD C-1) 
ADD TME USER•S PARAMETER POINTER 
SET AN AUTO•INDEX POINTER TO TME USER•S PaRAMETERS 

ser TME U5ER•S DEVICE ADDRESS 

SE~ THE useR•S COR! ADDRESS 

SE' TME U5SR•S WORO COUNT 

NOW T~E USERtS PARAMETERS ARE SET UP IN T~MPo.TEMP.2, NEXT DO A 
SERlES OF TeSTS FOR PARAMETER ERRo~s. lF ONE IS FOUND, PRINT AN 
!RROR MESSAGE, OTHERWJSE RETURN TO TME CALLE", TME DISl</DECTAPe 
WJ~L DO NO FURTHER ERROR CHECKING 

''I 
~·c: 
L.1..S 
SMA 
JMfll 

SEPARATE DlSK AND bECTAPi FOR LEGAL MANDLiR CMECl<S 
LOAD THE DEVJCE ADDRESS 
MOVE THE DEVICE TY'E BIT TO THE SIGN BIT 
SKIP FOR DISI< 
ELBE IT IS A TAPE OPERATION 

TM! DISK NUMBER rs pMYSlCA~. WE oN~Y MAVE tMVSICAL DlSI< o. 
ANY OTHER DISK NUMBER IS A PARAMETER ERRORt NON.£XtSTANT DISK REf&RENCE, 

L.AO COA 
AND TPMSI< 
SU 1Cl.A 
JMP E:RR8 
JMP PAR5 

RElOAD THE OEylCE ADDRESS 
RECOVER JUST TME HANDLER NUMBE~ 
SK.tP If l,,.EGAt.. 
E~SE PARAMeTER ERRORS NON-EX!STANT DISK REFERENCE 
CONTl NUE 

TME DECTApE MANDLER MUST MAVE BEEN ASSIGNED TO TMIS USER TO 
BE LtGAL. NO DISTlNCTlON IS MADE BETWEEN A MANDLER NOT YET ASSIGNED 
TO ANYONE AND ONE ASSIGNED TO SOMEONE ELSE, 
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001560 
001560 .co1120 
001561 501264 
001562 144020 
001563 742020 
Po1564 341771 
001565 540032 
P01566 601512 
001567 540033 
901570 141000 
001571 601066 
Po1572 141126 
001573 176700 
001574 041127 

001575 
001575 '144000 
001576 201122 
0015'17 650510 
001600 041130 
D016D1 201120 
001602 ~Ol.265 
001603 ~41126 
001604 ;541130 
001605 ;J-41127 
U01606 150100 
001607 ~01011 

t)Q16!0 
0016U 
0016S.2 
0016t3 

0016!4 
Do16!5 
Dol616 
0016S.7 
001620 
001621 

776001 
:141121 
141300 
101521 

762000 
341121 
34U22 
750100 
601070 
t>21526 

6720 
6730 
6740 
6750 
6760 
6770 
6780 
6790 
6800 
6810 
6820 
6830 
6840 
6850 
6860 
6070 
6880 
6890 
6900 
6910 
6920 
6930 
6940 
6950 
6960 
6970 
6980 
6990 
'1000 
'1010 
1020 
'1030 
1040 
7050 
'1060 
1070 
7080 
7090 
1100 
7110 
7120 
'130 
1140 
7150 
'160 
7170 
1180 
1190 
1200 
'210 
7220 
1230 

OU05102 

• 
PART 

• 
• • 

• 
• • 
• • 
• • 

SPECIAL JUT INSTRUCTION <EXECUTIVE SERVICE CALL> HANDLER 

UlSK/D~CvAPE PARAMETER CHEGKING 

.. ' 
L,AC 
ANO 
CL~lRAR 
~T~ 

l'AO 
SAD 
JMP 
SAD 
5t<P 
JMP 
OZM 
L.Alil 
DAC 

GOA 
TPMSK 

$NUMBR 
$ROTO 
PAR6 
$ROT1 

EHR9 
DK MIN 
-1100 
TOMA)( 

CHECK fOR AN UNASSIGNED OECTApE MANDLER 
RE~OAD THE DEVICE ADDRESS 
RECOVER JUST THE HAND~ER NUMBER 

MOWE THE MANDLER NUMBER TO TME PROPER POSITION 
ro~M THE D~CTAPE A~LOCATION TAG 
CH&CK THE f lRST Ml~DLER 
OK -- MATCM fOUND ~- CONTINUE 
CH,CK THE OTHER HA•DLER 
OK -- MATC~ FOUND ·- CONTINUE 
ELSE PARAMETER ERRORI DEVICE NOT ASSIGNED TO TMJS USER 
DECTAPE IS LEGAL FROM BLOCK 0 

SEf TME MAXIMUM LEGAL DECTAPE B~OCK 

CHECK FOR AN ATTGMPT TO TRANSFER PAST THE HIGH END OP A DECTAPE 
OR A LOGICAL DISK ~A EITMEI svsTeM LOGlCAL DISK OR 
"USER PHYSICAL DtSKtt 

••• 
OLI.. 
l.Ae 
Cl.Qll,,~S 
D:\C 
b.~C 
ANO 
UD 

Cl,.EN 
8, 

DEVICE NUMBER/lVPE HAS BEEN fOUND LEGAL 

LOAD THE LENGTM Of TME TRANSrER 
DIVIDE BY ~00 TO GET NUMBER Of BLOCKS 
SA~E IT roR fURTMER CHEC•S 
RELOAD TME DEVICE AOD~ESS 
REf AIN JU$f THE STARTING BLOCK NUMBER 
ADO TME DEVICE 8'5! TO GET TME STARTING BLOCK 

PAGE i9 

TAD 
TAO 
SiHICi..A 
JMfi' 

DO 
COA 
BMS~< 
DKM!N 
DO 
TOM,~!.< 

AD9 IN THE NUMBER OF BLOCKS AS~ED FO~ TO GET THE M•XIMUM ADDRESS REfERENCEO 
SUBTRACT orr T~E MAXIMUM ~EGAL BLOCK 
S~l, lf TMe TRANSF!R IS LEGAL 
E~6E PARAMeTER EAROR1 ATTEMPf TO TRANSFER DATA OVE~ YME END OF THE DEVICE 

CM~CK foR AN ATflMPl To fRANSFER DATA '01f•oM BELoW THE MEMo•V rRoTECTloN BoUNCARY 

~AW ~BOUNOA~1~i SUBTRACT TNE BOUNDARV 
TAC CCA rROM THE DESl~ED CORE ADDRESS 
SNAliPA IKtP r~ TM! ADDRESS IS INDEED ABOVE TMe BOUNDARY 
JMS PMCHM ELIE CHECK TO see I~ TME USER IS A PHANTOM CTHEN IT IS ~EGAL) 

EIYHER TME fR~N§1E~ WAS To1rRoM ABOVE rMe BOUNDARY, OR E~SE TME 
USeR 1s A p~~NTOM ?~OGRAM 

NOW CMECK f O~ AN ATT6MpT TD TRANSFER DATA IViR TME END or CORE ·~· 
T~~S WOULD WRAP CORE, AND DN A WRl'E COULD.OfSTROY TME iXECUTlYE. 

L.hl 
TAD 
TAD 
SMAICle,A 
JM' 
RET 

... co RM AX 
CCA 
CL.EN 

ERR7 
PARAM,X 

SUBTRACT THE ENO 0, CORE 
'ROM THE DESIRED CORE ADDRESS 
PLUS TME DS51REO LEN~TM 
SK1P IF' OK 
ELSE 1S PARAMETER ERRORI TRANSreR 
EX.JT 
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7240 
1250 
7260 
7270 

OOl.6'2 '280 

001622 740040 
001623 041263 7290 
001624 201622 7300 
001625 041526 7310 
001626 601536 7320 

7330 
7340 
7350 

0016;27 1360 

001627 740040 
001630 ~Ol627 1370 
0016:51 041526 '1380 
0016~2 1»01547 '1390 

'1400 
'410 

OU05J02 SPECIAL lOT INSTRUCTION tE~ECUTIVE SERVICE CALL> HANDLER 

DISK/DECTAPE PARAMiTER CHECKING 

• 
• SET Up THE PARAMETERS rOR THE DISK/DECTAPE MANDLER ALLOWING 
• DISK OPERATIONS ON TME WMOLE DISK 
• 
PARA~1 ENTER 

• 

,PMC 
xx 
DAC 
I.AC 
DAC 
JMP 

CMNO 
PARAM1 
PA RAM 
PAR2 

SEJ TME COMMAND POJNTER 

SE!f Uff THE EX IT 
rRDM HERE, TME ROUTINES ARE IDENTICAL 

• CMeCK THE PARAMETERS BEfORi A DISK/DECTA~E OPERATION TO THE BUrfEA 
• 
PARAM2 ENTER 

,?MC 
xx 
I.AO 
DAC 
JM' 

SAVE,ON 

SET UP THE EXIT 
GO CMiCK T~E PARAM!TERS 

PAGE 20 
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?420 
001115 1430 

1440 
7450 
7460 
7470 

001U5 000000 7480 
Do11i6 001300 '490 
001117 000400 1500 
001120 000000 7510 
P01121 000000 7520 
po1122 000000 '1530 
~01123 000000 7540 
P01124 000000 1550 
P01125 000000 7560 
001126 000000 7570 
001127 176001 7580 

1590 
100 
1250 
1260 

01io5;02 

* • 
• 
* DA 
BUFADD 

Ti~PO 
'f EMP1 
TiM?2 
TEMP3 
XrER 
CCu 
DK~lN 
TOM.X 

SPECIAL IOT INST~UCTlON CEXECUTIVE SERVICE CALL) HANDLER 

DISK/DECTAPE PARAMETER CHECKING 

PAGE 21 

, itJEC1 
,USE PERM 

MlSCE~LANEOUS STORAGE 

,OSA 
BUf"FER 
400 
,OSA 
,OU 
,OSA 
, OSA 
.ou 
.ou 
0 
·1177 
,lNSRT 
, lf'UNO 
, L. l ST 
,ENO 

INSERTtGHODEf'IN 
SOEBUG 
ON 

DEVICE ADDRESS FoR A DIS~/DECTApE TRANSFE~ To TME BUFFER BLoCK 
RUFFER CORE ADDRESS 

MINIMUM DlSK ADDRESS IS ZERO 
Ml~US TME MAXIMUM DISK ADDRESS 
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7600 
1610 • 
1620 • 
7630 • 
7640 • 
7650 • 
7660 • 
7670 • 
'7660 * ?690 • 
'700 • 
'7710 • 
7720 • 
7730 • 
'740 * '1750 • 
'760 • 
'1770 • 
1760 * 
1790 • 
1800 • 
1810 • 
'7820 • 
'7830 • 
'840 • 
1850 • 
1860 • 
'7870 * 
'880 • 
'890 • 
7900 • 
'7910 • 
1920 • 
1930 • 
1940 .. 
7950 • 
1960 • 
1910 • 
7980 • 
1990 • 

DOOO~O 8000 UPWC 
ooooH 8010 TAPC~ 
0000~6 8020 OSK WC 
0000~7 8030 05KCA 
oooos.o 8040 DSKLN 

SPECIAL IOT INSTRUCTION CEkECUTIVE SERVICE CALL> HANDLER 

DECTAPE AND OJSK SWBROUT!NES 

,STIT~ DECTAPE AND OISK S~BROUT!NES 

pROGRAMMEO BY JAMES CRUCE '72 
WARREN MONTIOMEHY '73 

TMESc SUBROUTINES ALLOW A PDP-9 PROGRAM TO BE ABLE TO READ OR wRITE 
TO DcCTAPE OR TO THE RS09 DISK BY SlMPLV 80lNG A JMS TO ONE OF 
T~E ENTRANCES WlTH THE AC POINTING TO A LIST or J PARAMETERS, 

THE TWO ENTRANCES ARE •D!C~N' AND 1 DEC0Tt WHICM ARE USED TO 
READ INTO CORE OR WRITE O~T CORE RESPECTIVELY· 

IF TH~ SU8ROUTIN5S DETECT AN ERROR WMI~E T~EV 
A~E EITHER WRITING OR R!ADlNQ THEY WI~L HALT TMi oPeRATION IN PROGRESSS 

AND P~ACE THE STATUS lN TH& AC AND TRANSrE• TO A HLT AT 1750~, 

PARAMETE:R L.lST 
··==•===·=·=·~ 

THE ~ARAMET~R ~JST CDNSJSTS OF 3 CONSECUTIVE WORDS, 
T~E ~IST WOULD LOOK SOMETMJNG LIKS THISI 

WORD 1--P•TA'E OR Dl$K MA~D~ER NUMBER, BLOCK NUMBER 
WORD 2---•CORE ADDRESS TO START WRiflNG TO/FROM 
WORD 3--••LENGTM TO BE WRITTEN 

TME LAST TWO ARE SELF E~PLANATORV Bur rME FIRST WILL •EQulRE A LITTLE 
BIT MORE EXPLANATION, BITS 0~2 ARE TME HANDLER OR DISK NUMBER, 
BIT 3 SHOULD Se 1 Ir TME 'ROGRAM WANTS TO oO 1/0 WITH THE ollK 
AND lT SHOULD ae 0 IF TME PROGRAM WANTS TO USE THE ~ECTAPE, 
BJTS 8·17 ARE USED TO OETi~MJNE THE BLOCK NUMBER TO BEGIN THE READING 
Oft WRITING AT, 

THE PROGRAM WlL~ ONL~ BE ABL! TO WRITE TO A SELECTED PORTION OF THE 
DISK BUT WILL BE ABL.i TO -EAO ANYWHERE ON TME DISK 'HAT IS PAST 
T~i ~LACEMENT or THE PROG•AMtS BLOCK o, THE TWO PANAMETEAS TO MODIFV 
TO GAIN ACcess 'O A SPEcl,IC PORTION Or THE Dllk •M, •• , WHICH 
GIVES THE H!GMEST BLOcK NUMeeR TMAT TME PAOGRAM WILL 86 ABLE To WRITE, 
TME ADDRESS GIVEN IN •DSKlD' DEFINES WMERE BLOCK O WIL~ BE ON TME 
DISK AND ALL Of THE REST OF THE 8LOCKS ARE IN RELATION fO THIS, 

,EQU 30 
,EQU 31 
,EQV 36 
,EQU 37 
, EiQU a. 

PAGE 22 
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001130 

0011'1'0 
uo11:.u 040010 

001132 
P01133 
Po1134 
001U5 
001136 
001137 
Po1140 

~20010 
041116 
5oi26' 
041210 
341126 
660710 
707024 

uo1u1 777777 
001u2 ~60010 
001143 040037 

001U4 171717 
00lU5 ~60010 
Oo1U6 140001 
00lU7 040030 
001150 040036 

Po1U1 20U16 
£i011!52 6406U 
001153 741100 
P01164 60U42 

001155 
001156 
Po1157 
OOlUO 
P01161 
U01162 

?6i,2'6 
040031 
20U16 
JOU64 
041260 
241262 

8050 
8060 
8070 
8080 
8090 
e100 
8110 
8120 
8130 
8140 
8150 
8160 
8170 
8180 
8190 
8200 
8210 
8220 
8230 
8240 
U50 
8260 
8270 
8280 
8290 
8300 
8310 
9320 
8330 
IHO 
8350 
8360 
8370 
8380 
8390 
8400 
8410 
8420 
8430 
8440 
8450 
U60 
8470 
8480 
8490 
8,00 
8510 
8520 
8530 
8540 
8550 
8560 

OU05102 

.. 
• 
• 
• 
DO 

• • .. 

• 
• 
• 
• 

* • 
• • 

• • 
• 
• 
• 
OTO 

SPECIAL IDT INSTHUCTJON fEXECUTJVE SERVICE CALL) HANDLER 

ROUTINES TO GET THE POINTERS FOR O!CTAPE 

,STlT~ ROUTINES TO GET THE POINTERS FOR D!CTAPE 
,USE PERM 

T~lS ROUTINE WlL~ CA~L TME GTCB~K AND STp•TR ROUTINES TO 
GET THE COMMAND EXECUfED. 

ENTER 
OAC 10 SEJ TME COMMAND POIN,ER 

NOW SET THE PHYSICAL ADDRESS FOR BOTM DEVICES 

LOAD TME f lRST PARAMETIR WORD 
SAVE IT F'QR NOW 
RECOVER JUST THE BLOCK NUMBE" 
SEf IT FOR TME OECfA'E ROUTINES 

PAGE !3 

L.AC 
OAC 
AND 
OAC 
TAD 
Al.SS 
OL.AL. 

10,x 
WTINT 
BMSK 
RiL.K 
DKMIN 
DSKL.N 

ADD IN TME REL.0CATION CONSTANT FOR TME BOTTOM OF THE 1.0GICAL DISK 
CONVERT TME BLOCK COUNf TO WOAD COUNT 
PLACE IT INTO TME DISK ADD-ESS REGISTER 

SET UP TME CORE AODRE59 ro• TME DISK ONLV ·- TME OECTA'E DATA CHANNEL 
CELL lS STILL NEEDED FOR OJMER THINGS IF I• IS A OECTA'E TRANSFER, 

""1 
10. x 
DSl<CA 

LOAD A MINUS 1 
ADB TME SECOND PARAMETER TO GET THE STARTING CORE ADDRESS FOR THE TRANSFER 
SE' IT FOR A OlSK OP!RAT!ONI SAVE IT VOR A DECTAPE O'ERATION 

SET UP TME WORD COUNT POR IOTM DEVJCES 

TAPWC 
DSl<WC 

LOAD A MINUS 1 
ADD THE TMlRO POINTER TO GET TM& LENGTM TO 8E COMPLEMENTED 
'01M THE TWO'S COM,LEMENT LiNGTM 
SET TME DECTAPE wo•o COUNT 
ser TME DISK WORD COUNT 

DECIDi WHETHER TO DO A DISM OR A oecTAPE O,ERATION 

WTINT 
3 

DODSI< 

AE~OAD TM& FlRST PARAMITER WORD 
"ove THE TYP& BIT TO AC(~) 
SKl' 1r TME DEVICE II A DECTAPE 
ELIE TRANSreR TO T~E OISIC ROUTINiS 

TMlS SECTION Wl~L QIT TME S~OCK TMAT lS S'ECl~llD l~ TM& 
PARAMTERS UNDER TME W•lTE OR READ MEADS or TME DECTAPE 
UNIT, 

1,.AW 
DAC 
I.AC 
AND 
OAC 
XOR 

TCA1 
TAPCA 
WTINT 
TPMSIC 
STPTP 
SNST1 

GET 4 PQlNTi~ TO T~E BUFPE• 
PU' IT IN fME RIQHT ~1..ACE 
GE' TMe PA~AMETER ~o•o SACK 
ANB lT DOWN TO ONLr TME TA,E MANDLER NUMBE~ 
PUf ?T INTO TME STOP TAPE INITRUCT!ON 
OR IN THE REST or TM& INSTRUCTION 
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001163 
001164 
001165 
001166 
001167 
eo1110 
001111 
001112 
001173 
001174 
001175 

05131/'12 

Q 

'107545 
101116 
601206 
~01256 
140001 
~41270 
;541144 
744100 
{>01212 
107554 
601164 

001176 
Po11'77 '107573 
Pol200 741000 
uo1201 •2U'16 
Po1202 '107601 
Po12o3 60U77 
P01204 44U 76 
Po1205 1>21116 

001206 
0Ql206 501266 
001207 '143220 
Po1210 62U3Q 
Oo12u '1075-H 

001212 ~01261 
001213 1o75H 
jQ12i4 S.011'6 
Po1215 141000 
001216 to1221 
po1211 201267 
P01220 101544 
Ool2U 201256 
1)01222 ,41210 
P01223 tOl226 
001224 707554 
P01225 601214 

0012i6 

8570 
8580 
8590 
8600 
8610 
8620 
8630 
8640 
8650 
8660 
8670 
8680 
8690 
8700 
8710 
8720 
8730 
8740 
8750 
8760 
8770 
8780 
8790 
8800 
8810 
8820 
8830 
8840 
8850 
8860 
8870 
8880 
8890 
8900 
8910 
8920 
8930 
8940 
8950 
8960 
8970 
8980 
8990 
9000 
9010 
9020 
9030 
9040 
9050 
9060 
9070 
9080 

011·05•02 

DT1 

• 
• 
• 
• 
• 
WTt NT 

• 
• 
• 
&liAl 

• • 
• Rev 

IH2 

DT3 
• 
* • 
• 

SPECIAL IOT INSTRUCTION fE.ECUTIVE SERVICE CALL) HANDLER 

ROUTINES TO GET THk POINTERS FOR OECTA~E 

DT~A 
JMS 
JMP 
~AC 
CM~ 
TAO 
UD 
SMAICl.L 
JMFt 
OTO•lO 
JM!' 

WTINT 
SEA1 
TC Al 

RSL.1< 
M1 

REV 

DT1 

WAIT FOR OT INTERRUPT 

ISSUE THE INSTRUCTION 
WAIT FOR DECTAPE TO STOP 
ANALYSE IN CASE Or ERROR FROM BOT 
GEf TAPE AQDRESS 

ADD BLOCK WE ARE AT 
CHANGE TO ONE ~ess 
SEi Ir Wi ARE PAST DO (AND KEE~ fHE LINK CLEAR 
VES -- REV!RSE 
C:LliAR DH' 
AND TRY AGAlN 

RETURN IS TO ••1 lF ERROR, ••2 IP NOT 

ENfiR 
DUF" I DTRB 
SKI' 
JMP 
DTOr 
JMP 
tSZ 
JMI' 

WTINT,X 

WT1Nh1 
WTINT 
WTINT,X 

CHICK FOR DECTAPE ERROR 
NO ERROR 
ER•OR, RET"RN 
CHiCK fOR IECTAPE ~PERATION eoMPL.ETE 
JUST L.00~ IF' NOT 
RETURN PROPEAl,.V 
REf URN 

ERROR OCCURRED, CHECK rOR BOT 

I It 

AND B!TB 
8NA1RTR 
JMI' DO,X 
DTXA 

REVEA$E THE TAPE 

L.AC 
DTXA 
JMI 
SK Pl 
JM' 
I.AO 
DTU 
~·c 
SAD 
JMI' 
DTU•to 
JM~ 

e' I 

REV DR 

WT!NT 

•• J 
DTST 

TCA1 
RBLK 
DT3 

DT2 

GEJ THE STATUS REGlsTE~ 
eH&cK FOR OBVIOUS !OT ERAOR 
CHICK FOR eoT, ANO ROTATi BIT FOR START T4P& BIT 
DECTAPE liRROR 
SET lT 

TUIN TAPE ARAOUND 

WAJT fOR AN INTERRWPT 
SKIP If ERROR 
NO ERROR - OK 
RESTART THE TAPE 
SET IT 
MAKE SURE BL.OCK IS TME SAME 
CM,CK AGAINST WHERE WE WANT TO BE 
MEAE 
CLUR THE fL.AG 
AND WAlT AGAIN 

we MAVE rouND TME PLACE ON THE TAPE so CHANGE TME SWITCH WORD 
ANO THE OTHER PARAMETERS NECESSARY TO EXECUTE TME COMMAND. 

PAGE 24 
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Q ROUTINES TO GET THi POINTERS FOR DECTAPE 

Vo1226 '200036 9090 L.AC DSKWC LOAD THE Ol.O WCRD COUl'llT 
l)Q1227 040030 9100 OAC TAP WC RESTORE IT 
P01230 200037 9110 I.AC OSK CA LOAD THE CORE ADDRESS FROM W~ERE IT WAS SAVED FOR THE DISK 
001231 040031 9120 OAC T APCA AND SET IT FOR T~E DECTAPE 
001232 221263 9130 ~AC CMND,X GET TME COMMAND THAT IS TO BE ISSUED 
001233 7Q7544 9140 OTX4 ISSUE THE INSTRUcTlON 
P012:54 101176 9150 JMS WT INT WAIT f0R OPERATION TO COMpLETE 
001235 •21130 9160 JMP oo.x DECTAPE ERROR 
~01236 ~01260 9170 L.AC STPTP GET TME STOP lNSTR~CTION 

Po1237 107545 9180 OTL,A STOfiil THE TAPE 
l>012t40 •4U30 9190 l N)( DO 
Qo12U t>2U30 9200 JMI' oo,x RETURN TO TME CA~L.!R +2 roR A SUCCESSFUL Ql'ERATlON 



~01242 
001243 
Po12ti&4 
001245 
001246 

Po1247 
0012!50 
001251 
Po1252 
Po12!>3 
001254 

05131/12 

Q 

444263 
221263 
707047 
107001 
601245 

101212 
'107242 
74UOO 
62U30 
f4U30 
•21130 

9210 
9220 
9230 
9240 
9250 
9260 
9270 
9280 
9290 
9300 
9310 
9320 
9330 
9340 
9350 
9360 
9370 
9~80 
9390 
9400 
9410 

OU05l02 

• 
• 
DQDSK 
• 
• 
• 

.. 
• 
• 

SPECIAL IOT INSTRUCTION <EXECUTIVE SERVICE CALL) HANDLER 

DISK ROUTINES 

,STlTL. DISK ROUTINES 

t t I 

ISSUE THE oPERATioN 

tSZ CMNO 
L,AC CMNO,X 
DSCFIDSFXIDSCN 
DSSF 
JMI' , •1 

DISK AND oecTAPE USE T~E SAME PASS L.IST 

MOVE THE pOINTER TO THE OISK COMMANDS 
GE'r TME CQMMAND 
issue THE OPERATION 
SEi IF THE OPERATION IS DONE 
IF NOT THEN WAlT A LJTTL.E LONGER 

CMECK THE oPERATloN AND RiTURN To THE APPRoPRIATE PLACE 

DSRS•10 
OSCO 
!f'A 
JMJ' 
uz 
JMFI 

oo.x 
DO 
oo.x 

CLiAR THE AC ANO GET THE STATUS oF THE oP&RATioN 
CLUR THE F'L.AGS 
SEri IF' OK 
IT WAS BAD SO TEL.L. TME USER 

RETURN TO THE CAL.LEA +2 FOR A SUCCESSfUL QPERATJON 
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001255 015000 
DOl256 000004 
901257 013000 
001260 000002 
f)01261 040000 
001262 061000 
001263 105002 
001264 700000 
001265 001777 
001266 100000 
go1261 020000 
po1210 000000 

0012'11 
00\6:53 

001633 677777 
001634 000004 
~01635 100000 
001636 071717 
001637 000377 
0016•0 001510 
00l6U 000001 
Po16•2 000006 
P016'3 000034 

lRANSF"ER ADDRess 

01~05;02 

9420 
9430 * 
9440 * 
9450 * 9460 WRITE 
9470 rcu 
9480 Rl:AO 
9490 STPTP 
9500 REI/DR 
9510 SNST1 
9520 CMND 
9530 TPMSI( 
9540 81151( 
9550 ein 
9560 DTST 
9570 Rlil.. I( 
9580 CME CK 
9590 
9600 

601000 

SPECIAL IOT INSTllUCTJON tEXECUTJVE SERVICE CALL> HAN!JLER 

STORAGE ,\RFA 

PAGE 27 

,5TlT~ STORAGE AREA 

STORAGE USED BY A~L OP THi ABOVE ROUTINES 

015000 
4 
t'.113000 
2 
040000 
61000 
READ 
700000 
1777 
100000 
20000 
0 
,EOU 
,USE; OVRL.AY 
, END OVSTRT 

WRl!E COMMAND 
COMMAND F"OR A DISK ~RITEJ ALSO USED FOR DECTAPE TEMPORARV STORAGE 
READ COMMAND 
COMMAND F"OR A DISK READJ ALSO USED FOR DECTAPE TEM~ORARY STORAGE 
REVERSE COMMAND 
!NgTRUCTtON TO START THE TAPE 
STORAGE roR THE COMMAND POINTER 
WORD TO MASK ODWN TO ONLY HANDLER NUM86R 
MASK TO SAVE ON~V THE BLOCK NUMBER 
BIT POR END ERROR ON TAP~ 
MOTION BIT FOR TAPE 
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Q CROSS RErERENCE TA9LE 

1713 • 0 4510 4520 5260 5280 6140 6160 
26 ,310 3400 5250 6150 
27 .311 3410 5270 6170 

4464 ,OT 570 
6460 ,TP 550 
20,3 10SAVE 1870 1880 
2024 UUVE 1880 1920 

5 3AC 3370 5230 6130 
305 3REST 3870 3880 

51 3TEMO 3530 3540 
52 3TEM1 3540 3550 
~3 :JTEfll2 3550 3560 
54 3TEM3 3560 3570 
55 3TEM4 3570 3580 
56 3TEM5 3580 3590 
'i1 3TEM6 3590 3600 
~o 3TM~O 3520 3530 

2 3TMU 3350 
3 JTM~2 3360 

1.40PO 7K 1030 
1.6000 8K 1020 910 1010 2640 2650 

1753 AC 4520 4530 2700 3770 5240 6120 6400 
17'i6 ACS 4550 4560 
2oi5 ACsAVE 1810 1820 
2022 ACSW S,860 1870 

651 A0R$S 4100 4110 2150 5470 
2~6 AMPRSN 290 
300 AT 2950 
3§0 ATSGN 2900 

4220 0 BAS 420 
2th BCNTRI. 2330 2340 

634 BITO 3970 3980 
6h BIT17 4020 4030 
6~5 BIU6 3980 3990 
636 Bin 3990 4000 
637 BIT6 4000 4010 
640 BI T'7 4010 4020 
642 Bl.7 4030 4040 
6-13 Bl.8 4040 4050 
4PO B~KLEN 630 

17i7 Bl.KMSK 610 
20PO BOUNDA 440 960 980 990 1000 1610 5040 5010 7070 
3t7 BRK 5550 
334 BSLASM 390 

1116 BUF•DO H90 4800 
13QO BUFrER 600 2550 610 2660 2680 700 
lo Po aun..EN 2500 2550 

1 CATijLK 550 
4~0 CATI.EN 560 

17000 CATl.OG 540 590 
7777~6 CATMAX 620 

644 cso 4050 4060 
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Q CHOSS HEFERENCE TABLE 

645 CB1 4060 4070 
646 C85 4070 4080 
647 CB7 4080 4090 
o!:>o CBL6 4090 4100 

6 CHRMAX 3180 3200 
2 CHRPAK 3130 3200 

5o Cl.KM AX 2840 3180 
60 C~KSPO 3160 3170 

1757 Cl,OCK 4560 4570 
45 CMP1 3490 3500 
46 CMP2 3500 3510 

6 CNTRL 3380 3390 
2053 C0Mf LG 2200 2210 
21~0 CO MS TO 2270 2280 

16000 CORM AX 910 980 7180 
17005 CPARAM ,90 

47 CSPI. 3510 3520 
44 cswP 3480 300 
60 crerR 3400 3630 3640 

100 CTBIN 3640 3650 3670 4250 
2000 CTEMPO 1630 
2001 CTEMPl. 1640 
2002 CTEfl1P2 1650 
2003 CtEMP;$ 1660 
20P4 C EMP4 1670 
20P5 cTEMP5 1680 
2006 CTEMP6 1690 
2op7 CTEMP7 S.700 
2ou CTEMP8 1710 
2ou CTEMP9 1720 

102 CTF'l.G 3650 3660 
104 CT NAM 3660 

20~3 D PC 2120 2130 
2154 D &CA 2370 uao 
2153 0 BOA 2360 a;s10 
2163 0 re• 2440 2450 
2042 D I.DC 2110 2120 
2022 D ACSW 1860 
2156 D BALT 2390 a4oo 
2155 D Bl.EN 2380 2390 
2161 D BMAX 2420 2430 
2t57 D BMIN 2400 2410 
2162 D BPTR 2430 2440 
2167 D F'MAX 2480 aoo 
2165 D F'MIN 2460 2470 
20~6 D MUK 2150 U60 
2164 D M,DA 2450 2460 
2036 DADRSW 2070 2080 
1762 OAPO 4,90 4600 
1763 DAP1 4600 4610 

6!J3 OBK 4120 4130 
44 DBKNUM 2220 2270 
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Q CROSS REFERENCE TABLE 

20?4 OBKTAB 2210 2270 
2035 OBST OR 2050 2060 

422027 DDT 410 
t2000 DDT ST 5000 

2037 ODUMSW 2080 2090 
17h DF'L•G 4580 4590 
1764 Df N 4610 4620 
2151 Of' TYPE 2340 2350 
2045 DHICOR 2140 2150 
2050 DINDIR 2170 2180 

100 DKO 4270 
127 DK1 4310 
t56 DK2 4350 
37 DKCA 2750 

675 DK DON 4170 4180 
160Po Dl<LiN 2650 2660 

34 DKLriNB 2660 6330 
266 DK LOK 3830 n4o ,340 
612 OKOVR 4160 4170 

2 Dl<RD 2760 
36 OKW~ 2740 

4 ot<w~r 2770 
2041 DL.IMIT 2100 2110 
2044 D~OCOR 2130 2140 
2160 OMBMIN 2410 2420 
2166 OMF'MIN 2470 2480 

654 oo 4130 4140 6080 
662 002 4140 4150 
663 003 4150 4160 

2152 OOFTYP 2350 2360 
244 DOLLAR 280 

2032 oPACSW 1980 
2040 OPAT5W 2090 2100 
2051 DP CM SK 2180 2190 
2052 ORECIBR 2190 2200 
2035 ORE(iSW 2060 2070 
2047 OREi.DC 2160 2170 
1765 OS TAT 4620 4630 

446400 OT. 560 
20PO oTEMPO 1630 
20h DTEMP1 1640 
2002 OTEMP2 1650 
2003 DTEHPJ 1660 
2004 oTEMP4 1670 
20P.5 OTEMP5 1680 
2oP6 OTEMP6 1.690 
2op1 OTEMP7 1.700 
20~0 OTEMP8 1710 
2oh OTEMP9 1720 

740000 OVCMSK 600 
215 EQU•L 2910 
?41 EXCLAM 260 
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Q CROSS RE!EFENCE TABLE 

5 F'CBL,EN 570 2740 
602 F'GET 3950 3960 

1101 F'RCA 4410 4420 2880 4010 •1040 4130 4240 4330 
1700 F'ROA 4400 4HO 2860 4460 
11~2 F'RLEN 4420 4430 2900 4140 ·1250 
1703 F'RSTA 4430 4440 ?920 

2 F'UOGE :5190 3200 
2~6 GREAT 2930 

4 HDRLEN 580 
17PO P1PLEN 990 
3170 JMP5TR 2550 

422020 INT 320 
5~3 I 0. IN 3910 3920 
525 10.or 3920 3930 

300000 IOB-K 2830 
1760 IOR 4570 4580 
10P2 JOTO 4900 4910 

652 JMP 4110 4120 
100 JTLiN 960 

17Po JTSTRT 950 940 960 1000 ·•400 
l6 KBLiN 3610 3630 3640 3680 :J690 3730 3740 
lio KBNUM 3620 3670 3720 
76 LOLQK 3630 

107 L1BF'R 3670 3680 3690 
127 LlBIN 3690 3700 3720 4290 
131 L1F'LG :!700 3710 
125 LiLOK 3680 
133 L.1NAM :5710 
136 L.aerR 3720 3730 3HO 
1?6 1.~BIN 3740 3750 4330 
160 L2FLG J750 3760 
154 1.~LOK J730 
162 L2NAM 3760 3770 

422oc6 LOR uo 
2ojo l.DRIT ,040 

214 1.&SI 2920 
2022 M AC:SW i860 

~o MIN&ur 3200 3610 
422023 MP1 350 
422024 MP2 360 

2032 MPACSW 1980 
1004 MPOftR 020 
10QO MPST 4880 4890 
1754 MQ '4530 '540 
20l.6 MQSAVS S,120 1830 
2000 MTEMPO l630 
20P1 MTEMPl S,640 
2op2 MTEfi4Pa S,650 
20P3 MTEMP~ 1660 
2004 MTE'4P4' 1670 
2005 MTEfi4P5 1680 
2006 MTEMP6 1690 
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Q CHOSS HEFERENCE TABLE 

2007 MTEMP7 1700 
20AO MTEMP8 1710 
20h MTEMP9 1720 

421 2025 MTR 370 
2000 MTR$T 5080 
1772 NA Mi 4670 4680 

540 NcWBR 3930 3940 
1711 NUMiR 4660 4670 6780 

243 NUMSGN 270 
623 NXPTR 3960 3970 
792 oco 4180 4190 5300 
703 0C1 "190 4200 930 
704 oc2 4200 4210 940 
705 OC3 4210 

574646 Of'F 2730 
575600 ON 2720 

1713 OVER 4680 4690 
700 OVLfjN 940 

1000 OVSTRT 930 920 940 4750 4880 4960 550 9600 
2033 P~OSAV 1990 2000 
2034 PUSAV 2000 2050 
2025 PAchV 1930 U40 
2032 PACIW 1980 ~990 
1622 P4RAM1 7280 2000 1300 
1627 PARAM2 1360 090 1310 
2~1 PBn.,AG 3810 3820 

20).7 PCS AVE 1830 1840 
256 PERIOD 340 350 
227 PF'LAG 3770 3180 

17 PHO 4260 •210 
1i6 PH1 4300 4310 
1?5 PH2 4340 4350 

1 PMANTO 2780 
21~0 PHFl.AG 2280 ~330 
1700 PMLiN 2640 
2025 PHSTOR 1920 1930 

214 PIDN2 3850 3860 
2~0 Pl DON 3840 l85Q 

1001 Pl NT 4890 4900 
3p3 Pl OUT 3860 3870 

602026 PL.DR 400 
2026 PMQ~AV 1940 1950 

602025 pMTR 380 
2027 PP Ci AV 1950 1960 

606064 PPT 520 
2031 pscuv 1970 1980 
2030 PST SA V 1960 1970 

606460 pTp 510 
606462 PTR 500 

12100 PURI.EN 1010 
1775 PURNM 4700 4710 
37PO PURSTR 2560 990 1010 2;60 
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Q CROSS RE=-t:RENCE TABL.E 

5~6 pUTIN 3940 3950 
::>15 Q CR 220 

1115 Q OA 7480 2520 2530 2570 H90 4700 4650 4920 
1130 Q oo 8110 21.20 2600 4730 )Q60 6?60 7000 8870 9160 9190 9200 9390 9400 

9410 
2~2 Q LF 210 

1144 Q Ml 8330 6340 8630 
4453 Q 1 0K 770 
4464 Q ,OT 750 
6460 Q ,TP 760 

4:t4263 Q ABS 850 
4?5156 Q BIN 860 

1121 Q CCA J650 4050 4220 4J5u l8 70 4910 7080 11 •o 
1125 Q CCU 1560 5370 6100 
1120 Q CDA 3630 4480 .-530 5050 ·>550 6630 6740 6970 

435762 Q COR 880 
4364~4 Q c:n. 810 
445300 Q PK 1 740 
445320 Q DKO 780 
446400 Q DT' 720 

11,5 Q pro 8510 
1164 Q DU 8580 8670 
1214 Q DT2 8940 9030 
1226 Q PTJ 9040 9010 
1014 Q iRR ,980 UDO 

476257 Q GRO 810 
606064 Q PPT 690 
606460 Q PTP 710 
606462 Q PTR 700 

1121 Q RCA :5640 31PO 3990 
1212 Q REV 8920 8650 
1120 Q iOB 3620 4390 4410 
1:!.23 Q sow :S69Q 4420 .. 550 4630 4810 4840 
1323 Q SP• 2100 ~010 

646000 Q TP 730 
12~6 Q BIT. 9550 8850 
1265 Q BMSK 9540 U40 6980 8180 

17740 Q BOOT 520 'JO 
11 Q cnx 500 

1122 Q C~EN 3670 4280 4510 4580 4980 6940 '1200 
l2 Q CMDX 510 

1263 Q CMNO 9520 6300 1290 9130 9280 92to 
1267 Q DTST 9'60 8970 
1oi3 Q ERR~ ,970 4270 4740 507o 5540 5840 
1oh Q ERR• 5950 7030 
10~0 Q EfitR7 5940 7220 
1067 Q ERR8 5930 6660 
1066 Q E~R9 5920 6830 
1536 Q PAR2 6380 7320 
15~7 Q PAR4 6540 7390 
1515 Q PAR5 6920 6670 
1512 Q PAR6 6840 6800 



SPL--812 05/31/'"2 OU05102 SPECIAL IOT INSTRUCTION <EXECUTIVE SERVICE CALL) HANDLER PAGE 34 

Q CROSS REFERE~CE TABLE 

1">6o Q PART 6730 6580 
253 Q PL.US 310 

1?.'10 Q R~LK 9570 1190 8620 9000 
1257 Q REAP 9480 1990 2040 
1122 Q RI.EN 3660 3900 4110 
1206 Q Si=A1 8840 8590 
15P2 Q SPU, 5530 

252 Q STAR :$00 
1256 Q TCA1 900 8'10 8600 8990 
1124 Q xrER '1550 ~140 3710 3790 !n20 

j_ 7777 QA DR SS 430 
337 QBORR 240 

1211 QC Mi: CK 9580 610 
212 QCOl.ON 370 
254 QC OM MA 320 
230 QCONTX 230 

1374 QCOPY2 4090 4030 
142,4 QCOPY4 4320 4160 
1055 QCOPY6 4970 4650 
1034 QCOPY7 4730 4710 
1050 QCOPY8 4890 030 
1063 acoPvo 5110 5000 

7/7601 QOKMAX 650 6360 
1126 QOKMIN 1570 6320 6840 6990 8200 
1242 QDOl)St< 9240 8450 

37 QOSl<CA 8030 1290 9UO 
i.o QOSkLN 8040 8210 
36 QDSl<WC 8020 8370 9090 

7761P1 QDTMAX 640 
1064 QERRU 5900 2780 

io QINOEX 490 
255 QM I NUS 330 

1001 Q0P~N2 2600 2580 
1010 QOPiN4 2700 2770 
1021 Q0PiN6 2830 2720 
1526 QPARAM 6290 2080 '230 7310 7380 
1521 QPHCHI< ,800 890 19'0 5830 7100 

256 QPOINT 350 
17505 QRECOV 470 

1261 QREVDR 9500 8920 
257 QSLASH 360 

1262 QSNIT1 9510 8560 
1333 QS0006 2420 5690 
1300 QSPooo 880 5630 
13()7 QSPQ01 ueo 5640 
1317 QSPOOZ 2030 5650 
1314 QSP003 1980 5660 
1321 QSP004 2060 5670 
Uh QSP005 1940 5680 
13,i3 QSP007 :Hoo 5700 

240 QSPACE 250 
1447 QSP~ST 5200 570 
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Q CROSS REH:RENCE TABLE 

l'i2Q QSpMAX 5710 5520 
11.23 QSTOFF 3680 4360 4400 
l?bQ QSTPTP 9490 8550 9110 

31 QTAPCA 8010 8520 9120 
1.7500 QT AP IN 450 
17502 QTAPOT 460 

30 QT AP WC 8000 8360 9100 
1127 QTDMAX '580 6860 1010 
11.20 QTEMPO 1510 2110 2510 2850 :~620 3630 5460 ,490 6430 
1121 QTEMP1 7520 2690 2760 3640 J650 5510 5550 6450 
1122 QTEMP2 ?530 3660 3670 5570 11580 6470 
1123 QTEMP3 ?540 3680 3690 3880 ·ii.o o 
1264 QTPMSK 9530 2160 6640 6750 8540 

17717 QVf'L,ACi 480 
1?55 QWRITE 9460 1960 2010 
1116 QlllT l NT 8730 8170 8420 8530 ~580 8760 87~0 8790 8800 8940 9150 

34 UCI :H40 
6 RCNT 3390 

35 RCORE 3450 5350 5360 6110 
10P3 RDBl.K 4910 4920 

32 ADTO 3420 6790 
33 ROH 3430 6110 

422021 RES 330 
40 Rf;S(;AT 3470 3480 

1000 RESl.EN 920 
234 Rf'LAG ~790 3800 
230 RPTFi ~780 3790 
235 RPTR HOO 3110 
21\2 RSCO :5820 n3o 

17~6 RSTRT •710 900 920 2170 2490 2500 2620 3730 3760 3810 3820 5290 5320 
5450 6180 

11,5 SC 4540 4'50 
273 SCOLON 380 

640000 SCRSTR 2670 
2021 SCUV6 1850 U60 

243 SHARP 2890 
317 SPCOD 5410 5500 

422122 SPL 430 
1077 SPLDON 6060 950 2130 2180 2610 2930 5110 
1090 SPLU 4960 

777400 SPM$1< 5390 
1510 SPTABI. !5630 5560 ,710 
2020 sruvi 1840 U50 

335 SWAP 3880 H90 
336 SWAP1 3890 UDO 6200 
3~0 SWAP3 3900 3910 

1noo swcu 4750 4760 
1003 S WCL.K 4780 4790 
1004 SWERR 4790 4800 !5990 
1op1 SWMP1 4820 4830 
1010 SWMP2 4830 4940 
10~2 SWMrR 4770 4780 
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Q CROSS REPERENCE TABLE 

1011 SWOPR 4840 
422022 SWP 340 

1001 SWPPR 4760 4770 
4Q SWP$ 3460 3470 

1005 SWSPL 4800 010 
1006 SXSPL 4810 4820 6010 
1300 SYSliAS 2800 ~810 

41300 SYS PA 2810 
17735 5Y5pEV 530 

1717 SYSMAX 2820 
1Uo UBI.EN 2630 2640 

2000 TEMPO 1630 1640 
2001 TEiMP1 1640 1.,650 
2012 TiiMP10 1730 1740 
20l.3 TiMPU 1740 1750 
20~4 Tli;M'l~ 1750 1800 
20 2 TEiM,2 1650 1660 
2003 TliiMP3 1660 1670 
2004 TaMP4 1670 t.680 
2005 Ti.MP5 1680 1690 
2006 TEM,6 1690 1700 
2007 TiMJf 7 1700 1710 
2oio T6M'B 1710 1720 
2oU UMP9 1720 1730 

646000 TP. 540 
316 TRCOFP 5540 
375 TRCQN 5530 

2000 TTEMPO 1630 
2001 TTEMP1 1640 
2002 TTEMPa S,650 
2003 TTEMP3 1660 
2004 TTEMP4 1670 
2oP5 TTEMP5 1680 
2006 TTEMP6 1690 
2007 TTEMP7 1700 
20~0 TTEMP8 1710 
2oh TTEMP9 1720 

6 TTYCLI< 3170 3160 
3 TTYNUM 3140 

~o TTY$PO 3150 u10 
1714 TYP' 090 4700 '810 
1766 uCORE 4630 040 
1767 UO IIK 4640 4650 &310 

336 UP ARR 2940 
76 uso 4~50 4260 4280 

125 us1 4290 4300 4320 
154 us2 4330 4340 4360 

0 USER 2790 
3 USERS 2850 3200 

14000 USUiN 980 2640 
20~5 US TORE 1800 1.810 

#5 uTo 4280 
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Q CROSS Rff l::RENCE TAiLE 

1~4 Uh 4320 
t53 ur2 4360 

1104 uTeMo 4440 4450 
1105 uTEM1 4450 4460 
1706 UTEM2 4460 4470 5980 
1707 U1'EM3 H70 4480 
ll;iiO UTEM4 4480 4490 
1711 UTEM5 41490 4500 '5480 
1712 U1'EM6 4500 010 
1170 VALID 050 4660 
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Q UNDEFINED SYMBOLS 

#1 5630 
#2 5640 
#l 5650 
#4 5660 
#5 5680 
OiBIJG 100 100 120 120 
OEFlNS 100 100 120 120 580 510 26iO 2680 3210 3210 5330 5330 
PURCOO 5140 5270 
Q BAO 620 
Q LINE 1210 
Q M~SS 1190 1200 
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Q 

ENrt:R 
FORMAT 
LOOP 
MPOf F 
NEG 
START 
SWAP 

920 
1060 

960 
5430 
1010 
1100 
5610 

01~05102 

8110 

~pECJAL IOT !NSTRJCTION <EXECUTIVE SERVICE CALL> HANDLER 

MACRO CROiS RErERENCE TABLE 

l\730 

pAGE 39 
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a USE CROSS RErERENCi TABLE 

0 . A.,.• 
0 I El... 

1000 PERM 560 2590 4720 5850 7430 8060 
1.300 OVRL.AY 580 640 1120 1'930 2200 29,0 5130 5730 6210 9590 
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000001 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
100 

01J03S23 

• 
• 
• 
• 
• 
• • 

, Tt Tl..E 
,Eau 
,NAME 

POP9 TJM~~SHARING SYSTEM MONITOR AND MESSAGE ROUTINES 
1 
MTR.--805 

PASSEU pARAMETERS1 
iUTEM5a NAME OF THE CALLING PROa~AM 
SUTEM5: OCTA~ VA~UE TO PR!NT <OPT!ONA~) 
iUTEM61 MESS,\GE NUMBE~ 

I lolEAD M 
,PMC ON 

,JNSRl DliF"INS 
,1,UNO DEF"INS 

pAGE 1 
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000000 

5720 
5730 
250 
260 
100 
1250 
1260 
270 
100 

OUDl 123 

, L. I 5T 
,END 
,EQU 
,INSNT 
,INE 
'L. JU 
,END 
, lNSIH 
, l NE 

ON 

0 
:oLIBRARY;PQP9Ll8Sl~OOEf !N 
$0EBUG,1 
O"l 

:D~IBRARY1POP9LJB:LIBMACRO 
DeBUG,1 

PAGE 2 
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1940 
1950 

OUOJ J 23 POP9 lIME·SMARING SYSTEM ~ONITOR AND MESSAGE ROUTINES 

TELETYPE INPUT/OUTPUT MACROS 

ON 

PAGE 
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280 
290 
300 
310 
320 
330 
:Ho 
350 
360 
370 
380 
:S90 
400 
410 
420 
430 
440 
450 
460 
470 
00 
490 
'00 
'10 
!J20 
930 ,.0 
!550 
,60 
!570 
'80 
!J90 
600 
uo 
620 
no 
640 
6'0 
660 
670 
680 
690 
,00 
110 
720 
130 
140 
'50 
160 
170 
180 
190 

01J03123 

• 
• 

~0~9 TIME•SMARING SYST@M MONITOR ANO MESSAiE ROUTINEI 

MONITOR MACRO DEf INITIONS 

,STlT~ MONITOR MACRO DErINITIONS 

• MAORO TO SET UP •URE-CODED sveROUTINE ENTRANCES 
• 
ENTEllt 

• 
• 
• • 
·• 

, D•F"I N 
,PMC 
,EQU 
, USi 
,PMC 
It I 

,•MC 
ML.T 
JMll 
.uu 
,PMC 
,ENOM 

•iGJSTi;R ,DiFlN 

• 

I ACl6 
JM' 
,C-SM 
, I Nii 
,AC 16 
JM" 
,CRIM 
,ENOM 

SAVE,OrF. 
I 

IMPURi 
SAVE, ON 

RUTORli 

9MAP8UG 
PREVIOUS 
RESTORE 

uu 
RU 
SAVE,Qf"F'" 
'A#2•,tAt,2 
u2s 
R#1 
RESTORE 

SU&~OUTINi ENTRANC!S CANNOT BE PURE CODE 

AEQISTER NAME1 #1 
DUMlll RIG I 5'ER #1 

ALTER~ATI REQIST!R NAMEI #2 
DUD Rl!G I STEllt #1 

* eOMMAND pUTS AN iLEMINT IN TME TAS~E or AVAILABLE sO,TWARE REGISTIRI 
• 
COMMAND • ou· 1 N 

• 

I ACU 
J~Ht 

,CNIM 
,!D~P 
~I Ni 
,AOl6 
JM,_ 
,IDRf' 
,CRIM 
,iNOM 

uu 
#1 
SAVE.OH' 
#2 
'A #2 ' , t A t , 2 
U2S 
#1 

RfiSTOR& 

COMMAND IS #1 
EXiCUTE TME COMMAND 

ALTERNAT! COMMAND IS #2 
EX&cure TM! COMMAND #1 

• OMODE PUTS EL.EMENTS IN TME DDT MOO~ TABLB 
• 
DMODl!i , Dl!f'I N 

,ACU UU DUMP MODE NAME 
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800 
810 
820 
830 
840 
850 
860 
870 
880 
890 
900 
910 
920 
930 
940 
950 
960 
970 
980 
990 
1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
uoo 
U10 
1120 
U3Q 
1HO 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
s.220 
1230 
1:l4'0 
1250 
1260 
U70 
S.~80 
t290 

OlJOJl23 P0?9 fIME•SHARlNG SyST~M MONITOR AND MESSAGE R~UTINEI 

MONITOR M\CRO oErINITIONs 

• 
• 

JMP 
, AC 16 
JMP 
,ACl6 
JMI' 
,C~SM 

, lCH~IP 
, P.IE 
,ACl6 
J!llll 
I •C:16 
JMP 
, ACl6 
JMP 
,lDRP 
,CRiM 
,ENDM 

•Ii SOURCE , DliF' IN 
I ACU 
L,AW 
JM!' J ,... 
,ENDM 

• 

M#1 
suu 
AM#1 
$R#U 
RM#1 
SAVE,Of'f 
#2 
'A#2', 'At '6 
U2S 
MU 
U#2S 
AM#1 
$~#2$ 

RM#1 

RIST ORI 

uu 
$!01 
#10N 
#10F'f:' 

ADDRESS MOPE NAME 

RE;ISTER MOOE NAME 

ALTERNATE OUMP FOR~AT NA~E 

ALTERNATE AODR!Si MOOE NAME 

ALTERNATE REGlST&RI MOOE NAMI 

,_EIOURCE NAME 
LOAD A POINTER TO JME ~eeo~o or REIOUAeE ti 
TRW TO ALLOCATI TM! #1 
TRY TO DE·A~LOCATe TME #1 

• WMAT ~UMPS TO T~B ERROR MEISAQI "WMAT& wORD #N" 

• 
• 
~QRMA T 

• 

,DIF'IN 
, lltMC 
JMI' 
, lltMC 
, ENOM 

.DIF'IN 
, lltMC 
JMlt 
, lltMC 
,ENDM 

SAVi,OH. 
MSG50 
RU TORI 

UVE,O'F' 
MIG56 
RllTORI 

• CMDiRR pRINT• TM& "WORD #N" IN T~i ABOVE M!S9AGEI 

,Ol'IN 
, l'MC 
JMllt 
,lltMC 
,iNDM 

UVi,0'17 
MIG5? 
RllTOAi 

PAGE 5 
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1300 
1310 
S.320 
S.330 
1340 
S.350 
1360 
1310 
S,380 
1390 
1~00 

1'410 
1420 

01'03123 

• 
• 
• 
• 
• 
• • 
• 
• 

~D'9 TIME·SMARING SYITeM MDNITOR ANO M!SSAQE ROUTINES 

MONITOR CONVINTIONS AND TEMPORARY STORAGE 

, ITl TL, 

'iMllO 
TEMlt1 
f EMll2 
TEMlfJ 
'EM,i4 
fitiUt5 
'EMll6 
UM117 
Tifi4'18 

MONITOR CONVIN?lONS AND TiMPORARV 'TORAGE 

CALLING ~ROORAMtS NAME 
CALLING ~ROQRAMt& EXTINDiD ~ROG•AM COUNTE• 
CALLlNQ ll•OBRAM•S INITRUCTION AT •MAT LOCATION 
CALLING ~ROGRAM•S OVERLAY NAMij 
UNUIED 
UNUaiD 
PASIED llARAM~TE• 11 CDESIREO MEISAGe NUMBER' 
~ASllD P~RAME,ER #2 (PROQRAM COUNf&• FOR TMI &RROR Mi8SAGE> 
PASliD ~~RAMi,ER #J CILLiiAL INITIUCTION ro• TM& ERROR M&SSAGE) 

PAGE 6 
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000000 
ooJ11o 
00~700 

Po3100 •oaon 
ODH01 
00~701 

Po3701 
h3702 
003703 
003704 
lo37D5 
Po3706 
Po3707 
Po37S.O 
Po3?i1 
jQ37i2 
Po3?i3 
Po37i4 
P037~5 
0037i6 
Po3717 
P0372D 
P037U 
Po3722 
003123 
Po3724 
003725 
Oo3726 
Po3727 
Po37JO 

1•30 
1440 
1450 
1460 
1470 
1480 
1490 
1500 
1510 
1520 
1530 
150 
1550 
1'10 
1580 
S.'90 
1600 
1610 
1620 
S.630 
1640 
1650 

1660 
16?0 
ueo 
U90 
S,700 
1710 
1720 
1730 
1740 
S.750 
1760 
1710 
s,780 
S.790 
s,800 
i110 
1'20 
s.no 
1840 
U50 
S.860 
1870 
1880 
U90 
1900 
1910 
S,920 
1930 

01•03123 

• 
• 
• • 

• .. 
• 
• • • • • • 

t 

• • • 
n~rs. 

~OP9 TIME•SMARING SYSTEM MONITOR AND MESSAGE ROUTINES 

MONfTOR l~ITIALlfATJON 

,STlT~ MONITOR l~ITlALl!ATION 
, !IMC OFF 

ARRANGE THE USE CJUNTEAS IN OROER •• ]MPURB CANNOT EXCEED SPU~STR 

,U!E 
, L.OC 
, use 

IMPURE 
IMPSTR 
PURE 

pMANToM•S SAVeD lMpUAE CoDE 
START lM~UAE CODI aT T~E END O' COMMON STORAGE 
AL~ CODE A•OVE $•U•STR MUST 9E PUAE 

CMBCK FOR OVER~ENJTM IMPURi CODE 

,f'G CMECK,360J 

•NTiR THE MONlTOR/MESSAGES/DDT HERE WlTM M!M~RY pROTlcTION orr 
TURN Orf ALL INTE~RUPTSJ SAV& TM! USER OR 'MANTOM RE~IIT!RSJ 
TURN THE INTERRUPTS BACK ON, 

••• 

so co 
S~STU 
TiMP9 
PMFl..AQ 

STRTt 
TiMP9 
ACS AV ii 

SC:hVI 
SRITRT 
PCIAVE 
SJORI 
STUVE 
10 
10SAVi 
u 
US AVE 
PHF'L.AG 
STftT2 

NA•& o~ PURs coo, •o~TION 
ALL EXTERNAL ENr•••c•s TO TM!s PROGRAM START MERE 

'U•N O'F MIMORY •ROTecT 
Oll•BLd ·~~ INTi•RWPTI UNTIL we DECIDE WMAT TO DO 
LOAD THE CALLER•I -C 
AND $Ef IT rQR TME R~GISTE-S SAVIS TO ~ICK UP 
l4VE THE AC UNTI~ NE DECIDE WMOSI IT 19 
LOAD TME PHANTOM PIOGRAM FLAS 
SKIP I~ we ARE COMING FROM A Ul&A PROGRAM 
IL86 oONtT D&STROY TME REAL US!RtS REGIST&RS 
LOAD TMi use-·s AC 
IAV& THE use~·· AC 

IAWE THE US.ERtS MQ REGISTER 

IAWi THE USi~tS ITEP COUNTER R&QISTE• 

IAVE TME UliR PROG•AM'S IXT&NO!D P"OG•AM COUNTER 

IAVE TM& Uli~ ~ROGIAM•S ~ROG"AM INTERRUPT STATUS 

IA~E THE USi"'' AUTO•INDEX RIGISTER 10 

IAVE THE use~·· AUTO·INDIX RIG!STEA 11 
RAlll rH! 'HANTOM 'LAQ TO ,~OT!CT USE• REQllTERS 
SKIP TO THI COMMON INITIALtZATION 

PAGE 7 
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Do3731 
Po31:12 
Oo37S3 
003734 
Po37S5 
Oo37J6 
f 037:J7 
0037410 
~037U 
Po37•2 
Po3H3 
003714 
Po3H5 
Po3H6 

05131/'2 

2oao11 
0411?025 
~41002 
o4ao26 
•Hoo1 
04~031 
201716 
o•ao21 
i01760 
04Z030 
200010 
04~033 
aooou 
o•aoH 

00~7'7 
Oo3H7 ao110• 
Uo37tO 04~000 
Oo37U 20170' 
f 03112 o•aoo1 
003783 201706 
003154 04aoo2 
j037U 100042 
~037,6 701742 
Po3717 S.4h!6 
Po37•D 10~302 
Po3761 700002 
803762 700416 

Po376J 
Po3764 
903765 
Oo37U 
Po37t7 
Po37'0 
Po37h 
Po37'2 
0037'73 
003714 
0037J5 
P037'76 

~oaoo1 
f 5~21~ 
740040 
151214 
140040 
15~2'5 
140040 
ao2002 
hU16 
o•ioo2 
;}53277 
740100 

1940 
1950 
1960 
S,970 
1980 
1990 
2000 
2010 
2020 
2030 
2040 
2050 
2060 
2070 
2080 
2090 
2100 
2110 
2120 
2130 
2140 
2150 
2160 
21?0 
2180 
2190 
2200 
2210 
2220 
2230 
2240 
2250 
2260 
2270 
2280 
2290 
2300 
2310 
2320 
2330 
2340 
2350 
2360 
~370 
2380 
2390 
2400 
2410 
2420 
2430 
2440 
2450 

OU03t23 

·• 
·• 
·• 
·• 
•• 
:sr~u 

P0~9 TIME·SMARING SYSTEM MONITOR AND MiSSAQE ROUTINES 

MONITOR INITIALl!ATION 

I.AC 
DAO 
l.ACQ 
1ue 
I.ACS 
rue 
i.•c 
DAC 
I.AC 
DAC 
l.•C 
OAC 
I.AC 
OAO 

T15MP9 
PACSAV 

PMQUV 

PiCUV 
UST RT 
Pl'CUV 
SlOIH 
PSThV 
10 
P!l,OUV 
11 
PUUV 

SAVE THE PHANTOM AC 

SAVE TME ~HANTOM M; 

IAVE TME PHANTOM ST&P COUNTER 

BAME TME ~HANTOM P•oaRAM COUNTER 

SAWi THEE PMANTQM ,ROG-AM lNTE~RUPT STATUS 

SAVE THE PMANTOM AWTOw!NOE~ -EGSSTERS lO 

SA~E THE P~ANTOM AWTO·INDE~ ~EGISTER 11 

TM& INITI41.IZATION IS COM,LETSD AS rA~ AS SVSTEM pROBLijMS GO, 
SO RE•ENABLE INTIRRU,T9 AND START THE ~ROG•AM INITIALIZATION. 

••• 
I.AC 
DAC 
I.AC 
OAC 
i.•c 
OAC 
ION ,..,,u 
OZM 
CA' 
IO' 
TLS.10 

SUTiMO 
TiMPO 
SUT&M1 
TiMl'1 
SU TE Ma 
T&Ml'2 

DSBAL T 

9AWE THE iRROR LOCATION 

!AWE TME ERROR o~ eooe 
SAW& fHE MESIAGi N~Ml&­
RE•ENA8Li •L.L. INTEIRU~TS 
GO INTO useA MOO& 
,LAG TME surreR ~OT VET ALTE~ED 
el.UR ALI. JLAG9 
TU•N orF THE USER IROGRAM INTERRUPT SYSTEM 
INf TlA~IZi TME TiLITV~E 

TMl~E 4RE liYER4L REASONS TO CALL 'MIS MOOWL!, DITERMI~i WMlCM IT 
ts THIS TIME, THI DllTINCTtONS ARit 

goT YNEAK•OINT •• TME IL~EGAL 1N5TRUCJION 11 s•1clAL•B~K 
~ONITOR RIQUiST ·- MEISAGi NUMBiR II ZE•O 
iRROR M&SIAGE REQUEST •• MESSAGE NUMBER IS NON.ze•o 

L•C TijM~1 LOAD TME USERtS I.AST lNiTRUC,JON 
IAD Cl,ECIAL•i~K, CHIC~ roR A DDT IR!A~~OINT 
MLT BAiA~~OINT$ NOT ¥if &NASLED 
SAD CIPECIAL•TRCON' 
MLT TRACE ON NOT YET ENAILID 
SAO <S,ECIAL•TRCOFr> 
MLT TRACE OfP NOT VET ENABLED 
LAe TiMP2 LOAD TME NUMBER Of TME ,OTENTIAL MESSAGE 
AND <17777) NO MESSAGE NUMBER !XCEEDI TH!St 
OAC T&MP2 SE' TME Mi5S4GE NUeaiR 
TAO CMSQMAX) SUBTRACT TME ~ARQEIT LEGAL MISIAGE NUMBE• 
!MA SKIP uNL&SS MESSAG! NuMBIR IS TOO LA~Gi 

PAGE 8 
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MONITOR l~ITULIZATION 

003717 6U573 2460 JMP MSG5J IN W~ICH CASE ~~INT A wARNJNm MESSAGE 
2470 • 
2'480 * SYSTEM MESSAGE OUfpUT CONT~O~. TRAN5~ER TO ~EQUESTEO MESSAGE OUTJ>UT, 
2490 • 

tl040DO io~ooz 2500 I.AC TEMp2 LOAD TME MESSAGE NWMRER 
Po4001 35UOO 2510 hD <MSGPTR) 
Po4002 042002 2520 DAC TiMP2 &ET TME ENTRY TO T~E TRANSFE- VECTOR 
Po4003 t2aoo2 2530 JMl!t TiMP2,)( AND MAKE T~i TR~Nsre~ 
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oo•oo4 
004012 

004012 14ZOD2 
00402.3 
oo•os,7 
oo•o~o 

004020 705000 
Qo4ou 10006 
Po4Q22 70114i 
004023 2.0h':l 

004024 
004025 •o•on 

0040l6 764752 
DQ4Q27 S.Dh'4 

oo•uo 
0040:U 620010 

2540 
2550 
2560 
2570 
2580 
2590 
2600 
2610 
2620 
2630 
2640 

2650 
2660 
2610 
2680 
2690 
2700 
2710 
2720 
2730 
2740 
2750 
2760 

* 
* MONMSG 
MONSYM 

• • 
• 
MgNX2 

POP9 TIME·SMARING SYST!M MQNITOR AND M!SSASE ROUTINll 

MAIN MONITOR ROUTINES 

,STIT~ MAJN MONITOR ROUTI~ES 
, MEAD M 

START OF 5YSTEM MQNITO~ 

~ess <TSSMON ),7, 
It I 

OZM HiMP2 
MESS O>, 1 
1.INE 
~U'OF'f' 
,PMC SAVE,ON 
9PiCIAL+O 
OZM SQNTAl. 
l•Oi'IU 

~I~~ ANY R!CORD Or TME E•RoR M!SSAGE JUST ~RINTIO 

OET A l.INi or TEl.ETV•E INPUT 

f UIN Qf F MijMQRV 'ROT&CT 
DE·A~~OCAT! CONT"O~ AT TME ENO or EACM LIME 

PAGE 10 

JM! EOI.. 
worto 

WAS TME PREVIOUS WORD TME LAIT ONE ON THI~ LIN~1 ~~TU~N tF NOT, 
OET TME NEXT WORD ~. MOPEfULLY A COMMAND 

JMI" MONXT IGMOAi v•cuous COM"ANDI 

ID&NTlrv T~E MONITOR COMMAND 

~·w 
JMS 
WMAT 
JMll 

LoAO A ?o1NT6~ To TM& CoMMANO LIST 
AND f IND T~e COMM••o 
CQWLDN•T rlND TM! tOMMANC 
E~IE iXECUTE TME ceMMANO 
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2770 
2780 
2790 
2800 
2810 

oo•o:s2 2820 
Oo40S2 213301 2830 
004033 141000 2840 

2850 
2860 
2870 

004034 2880 
Oo4o:l4 i1JJO~ 2890 
Oo40S5 042001 2900 

2910 
2920 
2930 

0040~6 2940 
oo4olJ7 2950 

Po4o_.o '165051 2960 
0Q40U 10h14 2970 
Oo40•2 604047 2980 
P04UJ •20010 2990 
0040U D4aooo 3000 
0040.5 •oao01 3010 
0040'6 620010 3020 

3030 
0040•7 3040 
00•0•1 3050 

004050 D4aooo 3060 
Po40S1 uuu JO?O 
oo 40S2 g0326 sos a 
P04053 aoouo 3090 
Q04014 S.Dh7~ 3100 
Po4on 6040U U10 
004016 •40010 U20 
004097 •oaou UJO 
f)0406Q 620010 3140 

3150 
004061 :U60 

0040U aozooo 3170 
~04062 041316 ueo 
o40U •0•016 3190 

3200 
004064 J210 

§04064 105000 
PQ4065 l2UDO 3220 
Qo4H6 ,42,771 3230 
eo40t7 604074 3240 
Po4070 740200 3250 
fJ04011 611540 3260 

01'03123 

MAIN MON!TO~ ~OUTINES 

• 
• 
• 
QN '.I 

• • 
e 
Off 

• 
• 

RiRC5 

RSRC7 

l,AC 
SKFt 

.. ' 

Wo~O 
~110 T 
LAW 
JMS 
~M,. 

)(\.:T 
DA~ 
l(GT 
JM' 

l t I 

ti011D1 
:~,\C 

. ND 
:\ :\C 
'.~C 
,)i41 
..;' riit II 
j i~)( 
~CT 

""'" 
I t f 

!.•0 
OAC 
JM• 

MllO~f 

~Sl~CJ..1 
SIEAP.CM 
Rtip(C5 
101X 
TEM~O 
TnM~1 
1() J x 

H~MPO 
0 77700, 
"!:; !'ORDB 
:tJ) 
~~HACM 
~SRC7 

a 
!!-11'tP1 
1 fb )( 

HiMlllO 
TiWORDli 
MONX2 

i
llMC SAVE.ON 
PIC Ul.+O 

L,AC TiMPO,X 
SAD SNUM8R 
JM' "ON1 
IU 
JM" M$G51 

Y~!S PERMITS "ON" ANO "OrP" To use • COM~QN ROUTINE 

V~J~ PERMITS "0N" AND "OFF" TO USE A COMMON ROUTINE 
~~? ~HETHER THE CO!M4ND IS "ON" OR "Off" 

G~t TME RiSoURCE NAME 
~O MAME ~~ OONfT BELIEVE IT 
~0~0 A POINTER TO TME AEIOUROES LlST 
f i~D TME R~SOUACE 
'f;C"l/iE ..... NOT A STANDA,.D RESoU•cE .,_ IS IT • NUJlllBIEl'ED eNE1 
~.\~DA POINTER TO TME RlioU•ci 4LLOC4TION TABLi 
M!0 ;:>ASS JT TO TME ALL.OCATION1DE .. ALLOCATION ROUTINES 
~\~~ TME ON/OFr DllTINCTION 
~~~CUTff TM~ REQUEST 

LO~D TME RISOURCI •AME 
t3 .\ :J ;E I T 
~1~1,. Orr JME Diii' 
··~; ·n ACE IT 
~~\5 A POINTER TO 'ME NUMBERIO RESOU•CES Ll$T 
L~1lTi TMi NUMBi~il lllSIOURCi NAME 
np:J~ .... NOT A I.SU~ lll&IOU"CE 
~:; P TMH NONliNS& !NTIH' 
!-l.1.n TME ON/Of'' D nu NCT I ON 
~~~~UTS TME ~EQU&Sf 

Ri~~AD TMi OAIBINA~ wo•o 
~E/l~ACE IT 
~Q~ i ~EQA~ ~ilOURCE •• WAI f T A C0MMAND1 

f U~N O~f' MiJlllORY ,~OTIC' 

'U~M OFF M~HORY ~-OTECT 
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M MAIN MONITOR RCUTINeS 

004072 2017'11 3270 I.AC SNUMBR LOAD TME USER # 
004073 C6iooo 3280 DAC TiMf'O,>< RESERVE TME RESOuRee F"OR THU UHR 
P04074 '101742 3290 ~ON1 MPllJ 
P04075 60402J 3300 JMll MONXT GET TME NE~T MONITOR COMMAND 

3310 
0040'16 3320 ~OF'f ~4'1t0ff" TulltN OFF MEMORY PROT!CT 

,PMC SAVE.ON 
004076 705000 SP!C lAL.•O TU•N Orr M!!MORY PROTECT 
Po4on 200006 3330 I.AC SQNTRI. 
i041DO 5417'1 ;5340 uo SNUMBR DO&S TMIS ViER HAV! THE CONT•OL LINE? 
go41D1 to•uo 3350 JM-' AOI< IF SO, A~LOW T~E D!·ALLOCATlON WITMOUT FUITHER CHECKS 
Po4102 222000 3360 L,AO TiMPo,x 
P041D3 '10200 3370 9NA SK!IP lF TMe ~ESOURtE IS ALLOCATED 
004104 604110 3380 JMfl ROI< EL.SE cONSIDER IT SWccESSrULL¥ DE•ALLOcATEo 
004105 l4l. 771 3390 UD SNUMBR SKIP IP AL~OCATED fo ANOTHER u•E• 
P04106 HS.ODO 3400 91<1' 
Po4107 UU57 3410 JMf' MSG52 ELSi ER~OA MESSAGE 
oo41io S.62000 3420 IJCQ~ DZM T&MPo,x DE•A~LOCATij TME "EIOURCE 
0041!1 701Ha 3430 omu 
Po41i2 604023 3440 JMI' MONXT GE' YH~ NEXT MON!TCR COMMAND 
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M 

ooh'1o 

003110 000000 
Oo31'1 000000 

004U3 
U04U3 t6504' 

00~170 
ooh'lo 
ooai12 
00~173 

D04U4 
oo•U4 
D04U4 

004121 1oU14 
00•122 
004122 
00•1i3 

Oo4U7 S.4h10 
P04UO S.4h'1 

004111 
00•112 
00•1a2 
00•133 

004U4 IHU;J 
Po4U5 104372 

DOHh 
Oo4U7 16414~ 
P04UO 04J5U 

i>OHH 
004U2 61UU 
oo41f3 •0•2u 
Po'1•• 1.0Ht0 

004145 
i04U6 !'5U0'4 
004U7 742.000 
oo•uo 604154 

00'111 
004U2 140000 
Po4193 04U 10 

0041154 
004154 

Po4U5 iOU72 
0041156 0400U 
004U7 76h11 
D04UO 040010 

3450 
3460 
3470 
3480 
3490 
3500 
3510 
3520 
3530 
3540 
3550 
3560 
J~no 
J580 
3590 
3600 
3610 
3620 
3630 
3640 
3650 
3660 
3670 
3680 
3690 
:Hoo 
3710 
3720 
3730 
3740 
S750 
:S760 
3770 
3780 
;t790 
3800 
3810 
3820 
3830 
3840 
3850 
3860 
3870 
3880 
3890 
3900 
3910 
3920 
3930 
3940 
3950 
3960 

Ol,J03f23 

C~AM 
NMEO 

NME 
C:ATl..OG 
c;REE 
CNUM 
CMU 

CAT 

CU4 

CAT6 

• .. 
• 

PDP9 TIME•SMARING SYSTEM MONITOR AND MESSAGE ROUTINES 

MTSS CATA~OG MODULi 

,STIT~ MTSS CATA~OG MOOUL' 
, USE IMPURE 

,DSA 
, D~h 
,USE 
, ACI6 
,iQU 
,EQU 
,EQU 
~EQU 

It I 

"4t5S 
JMS 
' .. 
Clitl.F' 
MESS 

PURE 
tNME• 
BUFF"ER 
CATL.OG 
CATL.OG•2 
CA Tl..OG•3 

DE~ICE ADOREIS O' TME FIRST rRE& BLOCM 
Ml~US THE NUMS!R 0, ENTRl6S IN TMIS CATLOG 
MA¥IMUM NUMBER or BL~CKS ON 'HE DEVICI 

PRINT THE "EADER M!S!AGE 
AND ro•c& THE OLD aurrER BEF"ORE OVER.WRITING IT 

INITIA~IZi TME FIL! NAME REQUEST 

pAGE 13 

"ZM 
CZM 
~INE GE' THE NEXT LINE OF" IN,UT ·~ 'ASSUMAl~Y A CATALOG C~MMAND 
t t I 

WOltD 
,O,_MAT 
hD 
Jli011 

CRl.F" 
L•W 
DAC 
W0,.01 
JM" 
JMll' 
JMS 
OEl.lM 
IAD 
110• 
JMll' 
WOND 
~Oii 
CAC 
I' I 

CRl.,F' 
L~C 
!UC 
L~W 
DAO 

LAC 

NME 
NMEAD 

CH4' 
CIDEVCV 

CSDEVC3 
CAT& 
CSRCAT 

<SCOL.ON) 

CAT6 

CNAM 

CNUM 
12, 
CMA)( 
10 

NMED 

GET TMa NEXT WORC Of INPUT 

CHiCK F"OR NO MeADE• OPTION 
VE9 ww SET TME F~AQ 

LOAD TME ReTURN AO!RSSS 
IET IT IN fME SUIROUTINE 
AliCOVER TMe WORD 
MAKE IT INfO A DIVICE AODRfSI 
flTMiR IT WAI A ~A,ER TA•E AEQU&ST (ILLEGAL) OR AN EXIT 
~ET TMe REQUiSTED CA,ALOI 
GET TM~ DE~IMlTEA 
CHICK F,OR A COLON (INDICATE• A F"tLEN•ME) 
ves 
NO ..... CARRY ON 
SEf TMi F'ILENAME 
DON•T CARE ABOUT A NULL f'IL&NAMI 
SET TM~ Pl~ENAME 

lNITlA~IZE TM~ NUMIE~ or ENT~Ii5 IN TME CATALOG 

INITIALlZi TME POINTER TO TMI 'ILES IN T~E CATALOG 

LOlD TME NO•MEADIR rLAG 
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M MTSS CAUl,,OG MOOUl.i 

~04162 740200 3970 SU SKIP UNLESS IT lS IET 
iJ041&3 604204 3980 JMI' CNEXT !T 16 SET r~ SKIP PRINTING HIE MEADER 

004164 3990 MESS <NAMfi 8L.OCK ADO~ESS ~ENGTM XrER)130. 
00•202 4000 CRLF" SPACE DOWN rAOM TME MEADING ONE LINE 
004203 4010 CRLI' 

4020 • 
4030 • ,RINT THE NEXT NAME 
4040 • 

004204 4050 CNEXT ' .. 
004204 220010 4060 LAC 10.x LOAD THE NAME 
004205 74i,200 4070 INA Sl<tJt 1r TM~RE IS A NAME 
Po42o6 604215 4080 JMI' CAT5 EL.SE OONtT P~INT T~II ENTRY 
004207 04Z001 4090 OAC T&MP1 SAl(E TME F'll.! NAME 
Po4210 20h10 4100 !.AO. CNAM LOAD TME NAMi TO MlTCM C!EAO If NONE t 
oo 42S.1 742,200 411Q IN4 IKlll> lf TMERE 18 O•E 
Po42,_2 604222 4120 JM' CAT65 ELIE ~AINT A~L ENTMliS 
0042p $42001 4130 UD TEMP1 CMiCK ro~ A MAfCM 
0042t4 •0•223 4140 JM" CAT7 MATCM •- ,RINT IT 

004215 4150 1an r· 0042~5 440010 060 N)( 10 NO MATCH e• AVOID 'ME UNWANTED BLOCK NUM8ER 
Oo42i,6 •40010 4170 f N)( 10 AVllD rH& UNWANTED CORI ADDRISI 
004217 •40010 4180 ! N)( 10 AVIID THI ~NWANTID r!L.E LENG'f H 
004220 440010 4190 ! NlC 10 AVIID THE UNWANTED TCO 
004211 604263 •~oo JM" CATS CHICI< frOR DONE 

00•2a2 4210 l:AT65 
CAe 004222 i02001 4220 TEMP1 RELOAD TME FlL.E NA"E 

00•223 4230 CAT7 '.' 004213 103223 4240 JMI DUMOD 'R1NT THE S1X8IT NlME 
4250 .. 
4260 ll ,-RINT THE 8L.0CK NUl-IBUI 
4270 .. 

00422• 103316 4280 JMI DSSPACE 
~042~5 10~316 tt290 JMS DSSPACf START IN lfi OWN F'IELD 
0042U 220010 4300 I.AO 10,x meT TM~ BLOCK NUMBER 
Po4221 640512 4310 ~RI 10. IA~E TME BLOCK NUMIE• 
Po4230 641601 4320 IAICL.A ! LLS 1 
Po4231 :J53305 4330 TAD <260) 
004232 10J5o3 4340 JMI TSTTYOT PRINT THE JI~ST DI•IT 

4350 ,DUI' 3,3 
0042~3 64160:5 4360 UICl..A!LLS J BET TME NEXT DlQIT 
Uo42:J4 ~53305 4370 hO <260) MAl<E IT UC 11 
004235 S.03503 4380 JMS TSTTVOT PRSNT JT 
004236 6060;;$ u•cLA!LLS J ~E! TME NiXT DIGIT 
(104231 ;$53305 uo (260) MAl<E IT ASCII 
0042•0 S.03503 JMI TSTTYOT PRJNT lT 
0042f11 641603. !UCLA! LL$ 3 GEf TME NEXT DIQIT 
0042412 ~53305 TAD (260) MAKE IT uc; 11 
0042•3 S.03503 JMS TSTTVOT PR I NT IT 

4390 •· 
4400 • PRINT THE STARTING ADDRESS 
4410 •· 

004244 103316 4420 JMS DUPACli 
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OQ42A5 103316 
004211'6 ~20010 

004247 

~0•2u 103316 
004252 103316 
0042i3 220010 

0042f4 

0Q42f)6 103316 
0042157 220010 

004260 
004262 

004263 -40011 
004264 •0•20'4 

DU2t5 
004266 2031 '1 
004267 740200 
004270 604122 

004271 
OQ42J2 IOi1'0 
UQ42YJ 51;s306 

00•274 
004276 
oo•3lo 

004324 20U10 
004325 51U07 
Qo4Je6 Huoo 
Uo4Jt7 60•33' 

0043ilO 
oo•u• •o•J•a 

004335 
oo•u2 202110 
oo4;u3 7Hooo 
004U4 640517 
0043•5 "53305 
004JU S.0~503 

0043-7 
004350 

004365 604122 

004366 
0043•6 

Oo43•7 ,5:$310 
Po4no 604012 

H30 
4440 
4450 
4460 
4470 
Heu 
4490 
4500 
4510 
4520 
4530 
040 
4550 
4'560 
4570 
4580 
4590 
4600 
010 
4620 
11630 
4640 
4650 
4660 
4670 
4680 
4690 
4700 
4710 
4720 
4730 
4740 
4750 
4760 
4770 
4780 
4790 
.aoo 
4810 
4820 
4830 
040 
4850 
4860 
070 
4880 
4890 
4900 
010 
4920 
4930 
'940 

01;03123 

.. 
• 
• 

.. 
• • 

• 
• 
• 
CHS 

C:4 
C2 

POP9 TIME•SMARING SYSTEM MONITOR AND MESSAGE ROUTINES 

MTSS CATA~OG MODULi 

JMS 
I.AC: 
OCT 

D$SPACE 
10 ,)( 

!TART lT IN ITS OWN FIELD 
LOAD THE STARTING CORE AOD~ESS 
AND PRlNT IT 

PRINT THE FILE'S ~ENGTM 

JMS 
JMS 
L.AC 
OCT 

pR!NT 

JMS 
I.AC 
OCT 
CRl.F' 

DiSpACE 
D$SPACE 
10.x 

D$SpACE 
10.x 

START IT IN ITS OWN rJELD 
LOAD THE 1..ENGH.f 
AND PRINT IT 

START lT JN ITS OWN rtELD 
LOAD THE TRANS,ER 
AND PRINT lT 

eMeCK FOR DONi ·- IF so, P~INT THE TRAlLER 

ISZ 
JMP' 
CRl.F' 
I.AO 
SU 
JM fit 
CRl.F" 
I.AC 
AND 
OCTZ 
NMISS 
MESS 
I.AC 
AND 
SN4 
JM' 
NMUS 
JMll 
NMess 
I.AC 
eLI. 
I.RI 
hD 
JMS 
CRl.f 
M~SS 
JMll 

'.' DEi.IM 

11 
CNEXT 

NMED 

CNXL. 

CF"REE 
( 037777) 

COUNf TME Jll..E 
NO~ VET DONE ~~ DO THE NEXT ENTRY 

LOAD THE NO-MEADER rLAG 
SKtP UNLESS SET 
IF SET. DON•T PRINT A T~AILER, ElTHEA 
EL.ISE SPACi DOWN 
LO~D THE f fRIT F'RE! BLOC~ POINTER 

< 11 TMi ~EXT FRE~ 0~0CK),i3. 
<CATALOG ~AST MODrr1ec ON ),25. 
C4TL.OQ 8E~ fME DEVICE ADDRESS 
<040000) KE'~ THE D!VICI IIT 

C4 
<DUI< >• 5 
ca 
<DECT All'E :•, 8, 
CATLOG 

18.•3 
( :uo, 
TSTTVOT 

RE~OAD TME oev1ce ADDRESS 
~ROTECT TME ~OTATE 

MAKE THE DlGIT INTO ASCII 
AND PR I N'T IT 

< •••END or CATAL,OG•••)126. 
CNXL. sEI 1r TMERE IS ANDTMER COMMAND 

TELL gV THE DELIMITE~ WMICH IT IS 
SAD <SUPARR) 
JMJP MONIVM llXIT ON UP""ARROW 

PAGE 15 
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M MTSS CATAl,.OG MODUL.li 

Oo43'71 6Q4Q23 4950 JMP MONXT SEi IF' IT JS A MONITOR COMMAND 
4960 • 
4970 .. 
4980 .. C:ATALOG MIQDUL.E OPTIONAL COM,ONDS 
4990 • 

0043?2 5000 N~EAD .. ' 
0Q43'12 44h71 5010 t N)( NMEO f"LAG TME REQUE:ST 
Po4313 604132 5020 JMP CAT2 RE,URN FOR ANOTHER COMMAND 
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004374 

004374 

003172 
004374 

004375 ~5a3U 
00 4 376 6o4ot2 
004377 623172 

0044QO 

003114 
U04400 040010 
004401 220010 
Q04402 145051 
004403 62h74 
P04404 50326 
Po4405 741000 
004406 604401 
004407 H3174 
P044!0 62'11'4 

5030 
5040 
5050 
5060 
5070 
5080 
5090 
5100 
5110 

5120 
5130 
514g 
5150 
5160 
5170 
~J180 
5190 
5200 
,210 
!J220 
5230 

5240 
5250 
,260 
5270 
5280 
'290 
5300 
'310 
!'320 

01ioJ,23 

• 
• • 
• 
• 
• 

EOL. 

• • 
• • 
• 
• • 

Si ARCH 

SRCl12 

P0?9 TIME·SMARING SYSTEM MONITOR AND MESSAGE ROU'lNES 

MISCELLANEOUS SUBROUTINES ANO STORAGE 

,sTlTL MJSCELLAN:ous sUBRCUTINEs AND STOR~GE 
,use PURE 

CMECK To SEE WHET~ER THE D~LlMlTER of THE ~AST WoRD WAS A 
CA~RIAGE RETURN, IF SO, RETURN TO ~RJNT TH! MONITOR SYMBOL 
AND GcT THE NEXT ~INE Of INPUTJ E~SE RiTURN TO TME CALLER. 

ENTER EOL 
,li'MC SAVE.ON 
'.' ClEl. l M 
SAD 
JMI' 
RET 

<iCR > 
MONSVM 
EOL., )( 

GET TME OE~lMlTEA OF TME ~REVIOUS WORD 
CHiCK ~OR A CARRIAIE RETURN 
VE! ~p SO GO GET THE NEXT LINE 
NO SO ReTURN TO TME CALLE• 

SEARCM THE TAB~E lNDlCATED ev !HE PoJNTER PASSED IN TME 
ACCUMULATOR roR A MATCH TO TMi WORD lN TtWDRne. THE !ND OF TMi 
TAB~E IS THE ftRST ~OCATION CONTAINING M!NUS 1. ReTUNN TO THE 
CALL.ER +1 lF NO M'TCM JS FOUND! •2 ir A MATCH IS fOUND. 

ENTER SEARCH 
.~MC SAVE,ON 

'.' IUO 
L.AC 
uo 
~iT 
SAD 
SK Pll 
JMfl 
!NX 
•ET 

10 
10.x 
M1 
SEARCM,X 
TS WORDS 

SRCH2 
SEARCH 
SEARCM,X 

SET TME PASSED TABLE POINTER 
LOAD TME NEXT TAI~! ENTRV 
CMliCK F"OR PONE 
¥65 •w NO MATCH •- RETURN +1 
E~gE CHECK FOR A Mlf CM 

NO MATCH FOUND _; TRV TME NE~T ENTRY 
MATCH rouND w• BUMP THE ~ETU•N 
SUSCESSFUL RETURN •2 

PAGE 17 
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M REQUESTS llOR OTHER PROGRAMS 

533Q ,STITL. REQUESTS f OR OTHER PROGRAMS 
004411 5340 ,use PURE 

5350 • 
5360 .. 
5370 • REQUESTS FOR SYSTEM .. SUPPLiiD USER P~OGRAMS 
5380 * 5390 

Oo44U ,13312 5400 oee L.AO <IDDT> 
0044t2 04~000 5410 DAC TEMPO 
004413 604421 5420 JMI' MX1 

5430 
5440 

Po44t4 213313 5450 I.DR L.AO <SI.DR) 
0044S,5 04~000 5460 DAe TiMPO 
Oo4H6 60•425 5470 JMP M)(2 

5480 
Oo44!7 11;J314 5490 us I.AC <SBAS) 
'1044'20 04~000 5500 rue TiMPO ,ASS THE pRoGRAM NAME 

5510 
5520 • 
5530 ... 
!J540 ... TlillS IS TME ONLY NORMAL EXJT ~ROM IH& MONl'OR, iEF'ORe EXIT ALL 
!5550 , .. UUR REGISTERS MU$T BE RESIT AND T~E SWA,P!R PARAMET&R WORDS 
!5560 ... MUIT iE SIT, 
5570 •• 
5580 41 SET THE SWAP,,ER lll'ARAMETER MORO$ 
5590 • 

004421 !5600 M)U 
t ' • 

Po4421 142150 5610 OZM PHF'LAG SET THE NEXT PROGR•M TO BE A UliR PROG~AM 
004422 !5620 MftOf r 

004422 10,000 
;'MC SAVE,ON 

l'ICUL+O TU~N orv MeMORY ,RDTECT 
Po4423 213315 5630 1.•C (506000) s-~SER SWAP CONT•O~ wo~o 
004424 60•427 5640 JMll MXJ 

0044i5 5650 MX2 t •• 

C044i5 ,660 MPOf r 
,P"1C SAVE, ON 

oo44e5 70,000 lftlC IAL+O TUIN OFF MEMORV llROTECT 
Oo4426 213316 ,670 I.AC (512000) PHANTOM SWAP CONTROL WOAD 

0044~7 !568g MX3 
b•o 004427 00001 ,690 TiMP1 SET TME SWAP~E~ CONT•OL WORD 

Oo44:SO 20iOOQ !57 0 0 I.IA e TiMf'O 
Oo44U 04~000 ,710 ~1)(5 DAC TliMPO SET TME NAME TO SWAP 
00402 70i742 ,720 "1PliU ENABLE M&MORV PROTECTION F'OR TME F'ORCi R0"1TJNE 
004433 10~31'4 5730 JMS f ORC& 'LUSH ANV PATCMiS eero•e LEAVING TMIS MODULE 

C044H !'740 MP'Of"F" 
,PMC SAVE.ON 

004434 105000 SFl!CUL+O TURN OF"F MeMORY PROTECT 
5750 •· 
5760 •• NOW TME SPECIALS ARE DONE WE CAN SET HIE CONTROL WORDS SAFELY 
5770 .. 

004435 'oaoo1 5780 LAO TtMP1 



004436 
Oo4437 
00'+00 
00401 
U04442 
004443 

00404 
004445 
00406 
00407 

05/31/12 
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040702 
202000 
040703 
102002 
040704 
100002 

20~022 
00756 
202020 
041760 

004450 ~02021 
OQ44f>1 25~317 
uo4452 35U20 
004463 '1~321 
004484 043116 

ooh76 
Oo31'6 740040 

OOf4!55 
oo4o5 •oh16 

00406 
00407 
004460 
004461 
0Q4462 
P04463 
004464 
Do4465 
Oo406 
Po4467 
0044?0 
P044'1 

2o~oU 
652000 
202ou 
040005 
2020U 
040026 
202024 
040027 
2oi111 
0400!55 
76UOi, 
60033' 

5790 
5800 
5810 
5820 
5830 
5840 
5850 
5860 
5870 
5880 
5890 
5900 
5910 
5920 
5930 
5940 
5950 
5960 
5978 
598 
5990 
6000 
6010 
6020 
6030 
6040 
6050 
6060 
6070 
6080 
6090 
6100 
6110 
6120 
6130 
6140 
6150 
6160 

OU03l23 

MX4 
• 
• 
• 

• 
• 
• 

M$T2 

P0?9 TIME·SHARING SYSTEM MONITOR AND MESSAQE ROUTINES 

REQUESTS ~OR OTMER PROGRAMS 

r:JAC 
L.AC 
DAC 
l,.AC 
OAC 
1or 

$QCO 
TEMPO 
$OC1 
TEMP2 
$0C2 

SET THE uSER•S RE~ISTERS 

I.AC 
XOllt 
TAD 
AND 
DAC 
,U9i 
)(X 

.use 
>CCT 

I.AC 
1.MQ 
I.AC 
DAC 
I.AC 
DAC 
l.•C 
DAO 
L.AC 
DAC 
LAW 
JMI' 

ACSW 
ucs 
STSAVE 
$IORS 

SC SAVE 
( 17) 
(640402> 
(640417) 
MST2 
IMPUR& 

PURE 
MST2 

MQSAVE 

AC SAVE 
UAC 
10SAVE 
S,310 
11SAVE 
$,311 
SNUM9R 
S3TE~i4 
SSW PPR 
UWAP 

SET TME SWAPPER CoNTRQL WoRD 

SET THE F'lL.ENAME 

SET TME RESTART AD8RESS 

RESTORE THE SERtS SOFTWARE AC IW!TCMES REGtlTE• 

RESTORE tME USER•S 'ROGRAM INTERRUPT STATUS 

RELoAD TMi OLD STE• coUNT 
COMPLEMENT TME STEP COUNT 
DEVEL.OP A PSE.UDO•NORMA~IZE INSTRUCTION 
DELETE A ~0SS19LE STEP COUNT OViAFLOW 
SET TME NORMA~lZE INSTRUCTION 

IT&P COUNT TO TH& IC REGISTER 

REITORE TME USERtS MO 

REITOR6 TME USER•S AC 

RESTORE TME US!RtS AUTO·INDE~ REGISTER 10 

~EITORE TME USER•S AUTO•INDE~ REGISTER 11 

SET TME CURRENT USER TO AL.SO BE THE NEXT UliR 

GET TH& SWAPPER 

PAGE 19 
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6170 
004412 6180 

6190 
6200 
6210 
6220 

00'472 6230 
004472 6240 

004472 705000 
004413 103203 6250 
P04474 744000 6260 
004475 200032 6270 
004416 i03117 6280 
004477 200033 6290 
Po4500 10~111 6300 

6310 
6320 
6330 

Po45D1 740400 6340 
Uo4502 611624 6350 
Oo45o3 IOOOJ2 •360 
004504 740200 6370 
Oo45D5 60•511 6380 
004506 202000 6390 
0045Q7 04003~ 6400 
0Q45JO ~04513 6410 
Oo45!1 202000 6420 
0045!2 040033 6430 
004513 701742 6440 
0Q45l4 60402~ 6450 

6460 
0045i5 6470 

003177 
0045!5 140200 6480 
004516 604,21 6490 
Po45!7 744002 6500 
004520 623177 6510 
Oo45i1 f42000 6520 
004522 604513 6530 
004513 '1~322 6540 
oo45t4 •4aoo1 '''O 
004515 611540 6560 
Po4526 62~111 6570 

6'80 
004527 6590 
D045i7 6600 

Po4527 1osooo 
Oo4530 goooo6 6610 
004551 541711 6620 

OUOJ 123 

0 

* • 
PTON 

OTONt 

OTON9 

DT01it 

DTON7 

OTOl'f. 

PD'9 TIME·SHARING SYSTeM MDNf TOR AND MESSA~E ROUTINES 

DECTAPE A~LOCATlON/DE~ALLO~ATlON 

,STIT~ DECTAPE ALLOCATlON/DS.ALL.OCATION 
.use PURE 

t I f 

MPOF"f" 
1 PMC SAVE.ON 
IP6ClAL+O 
JMS DTNUM 
CL.I. 
L•C 
JM$ 
L.AC 
JMI 

SRDTO 
DTON6 
$RDT1 
DTON6 

TR~ TO ALLOCATE TM! DECTAPE UNIT 

TU•N OFF M!MORV PROTECT 
seT UP-TME ALLOCATION TAG AND CM&CK rOR A fORMAT ERROR 
INITIAL.IZE FRE6 MANDLER FLAG 
LO~O TME CURRE~T STATUS Of ONE HANDLER 
CMiCK irs ALLOCATION 
LOAD TME CURRENT SfATUS or TME OTHER MANDLER 
AND CMaCK ITS ALLOCATION 

NO ONE HAS ALREADY BEEN ALLOCATED THE DECT~PE TRANSPORT REQUESTED 

INI. 
JM,, 
L.•C 
SU 
JM' 
I.AC 
DAC 
JM" 
l.•C 
DAC 
M'IU 
JMll 

INTiR 
,,MC 
t t I 

IU 

MSQ54 
S~DTD 

DTON1 
Tli:MPO 
SRDTO 
DTONO 
TiMPO 
SRDTs. 

MONXT 

DTON6 
uve,oN 

JM' DTON1 
ITI. 
Ref DTON6,X 
UD TiMPO 
JM,. OTON9 
AND <770000) 
SAD TEMp1 
JMJ' MSG51 
,_ET DTON6,)C 

• , t 

MPOF'f 
,PMC SAVE.ON 
SPSC UL+O 
L.AO SCNTRL 
hD SNUMBR 

SKIP tr TMERE IS A FREE MANDLER 
BQfH MANDLERS MAYE BEEN ALLOOATED 

SKIP J' TME FI•ST ~ANDLE• JS r'e& 
ELIE USE THE OTHER 
L.OAD TME TACI 
AND AL~OCA'E THE HlN~L.ER 
IXlT 
L.040 THE TAG 
ALLOCATE THE OTMER HANDLER 

IKtP I~ THE MANDLEI IS F•ee 
ELIE CHECK WMO HAS WMAT 
rL.AQ THERi JS A PREE MANDL.ER 

IXIT ~~ IT ALREADY IELONIS TO TM!I Ull• 

AEIOURCE A~READY ALLOCATED TO ANOTMEA USER 

TURN orF M!MORV PROTECT 

SEi If THE CURRENT USER MAS A CONTROL LINE 

PAGE 20 
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D04532 
004533 
~04534 
004535 
004536 
904537 
~045•0 
U045U 
0045•2 
Oo4543 
0045H 
Oo45•5 
004546 
~04!3'7 
004550 
Oo4551 

05/31/12 
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741000 
604536 
770000 
741000 
171777 
04~326 
1oa203 
202000 
503326 
042000 
160032 
10~201 
'160033 
103201 
'10S.742 
60•023 

004552 

ooJ.201 
004552 043117 
Po4563 221117 
004554 74UOO 
004555 62;1201 
004516 f>03J26 

Po4557 
Po4560 
004561 
004562 
Po4563 
Oo4564 

941l000 
60456, 
'13322 
542001 
6115'7 
62;J201 

f)Q4565 S.6h'7 
Po4566 60~50 

004567 

003203 
0045~7 aoaooo 
Po4570 650614 
004571 '1;$323 
004572 04~001 
004513 3417'11 
0045'14 04iooo 
lJo4575 51U24 
004516 14i200 
004517 62~203 

6630 
6640 
6650 
6660 
6670 
6680 
6690 
6700 
6710 
6720 
6730 
6740 
6750 
6760 
6770 
6780 
6790 
6800 

6810 
6820 
6830 
6840 
6850 

6860 
6170 
6880 
6190 
6900 
6910 
6920 
6930 
6940 
69'0 
6960 
6970 
6980 
6990 
'1000 
7010 

'020 
'1030 
'100 
'1050 
1060 
'1010 
1080 
1090 
'1100 

01~03J23 

DTOF4 

DTOr;-8 

DTOF'f 

DTOF'6 

DTOP 

• • • • 
• 
• 

DTNUM 

P0?9 TIME·S~ARING SYSTEM MONITOR ANO MESSAGE ROUTINES 

SKI!' 
JflfP 
L,AW 
!KF' 
l.AW 
OAC 
JM! 
L.AC 
AND 
OAC 
I.AW 
JMS 
L.•W 
JMI 
MPIU 
JM• 

DTOf 4 
10000 

-1 
T$WORDB 
DTNUM 
TEMPO 
TiWOROB 
TiMPO 
iRDTO 
DTOF'6 
SRDTt 
DTOF'6 

NO -- CONTINUE NORMALLY 
LOAD UNIT NUMBER MAS~ 

LOAD WHOL.E WORD ALLOCATION MASK 

SET UP TME ALLOCATION TAG AND CHICK roR A FORMAT ERROR 
RECOVER TM! DEVICE NAME 
MOg1rv IT BY TME MASK 

LOAD A POINTER TO ONE OF' THE MANDLERS 
AND CMECK ON IT 
LOAD A POINTER TO •ME OTM&R MANDLEP 
AND CMECI< ON IT 

PAGE 21 

ENTiR 
,PMC 

MONXT 

DTOF"6 
SAVE,ON 

ROuTlNE TO SEE WMEfMSR OR NOT A DECTA'E HANDLER CAN BE DE~ALLOCATED 

6Ac 
L.AC 
INA 
"ET 
AND 

UD 

"'"'" AND 
UD 
JMtl 
"ET 

OZM 
JM,. 

DTON6 
DTON6,X 

DTOF'61X 
T$WOR08 

TiHPO 
DTOF'7 
<770000) 
TiMP1 
MSG52 
DTOF'6,X 

DTON6,X 
DTOF'8 

SEY TMf! POINTER 
L.OAD TME ALLOCATION 
IKlP 1r IT IS SOMEONE'S RESOURCE 
EL.SE EXIT NOW 
RECOVER JUST THAT PART or TMI TAG WE ARE INTERESTED IN 

rOUNO !HlS USEA•S ALLOCATION -• REMOVE IT 

NOT THIS U$EA•S RESOURCE 

RELEASfi TM! DECTA,E MANDLE~ 
AND eXIT 

~TNUM lS A SUBRoUTINE USED av THE DECTAPE ALLoCATioN AND DE~ALLoCATloN 
"OUTINES TO SiT UP TME ALLCCATiON TAG AND fo CHECK FOR INPUT 
0~ A NON.OCTA~ D!UIT. 

INT&R 
, l'MC 

L-ie 
CL.Qll..'-S 
AND 
DAC 
TAD 
DAC 
AND 
SNA 
,_ET 

DTNUM 
SAVE,QN 

TiMl'O 
u. 
<570000) 
TiMlt1 
SNUMBR 
TiMPo 
(700000) 

DTNUM,X 

RECOYEM TMe DEVICE NAME 
~ETAlN JUST THE THIRD ll~BIT CMARACTER 
~ETAtN JU$f TMij DillT (PLUS • rLAG roR 
SAVE THE DIGIT 
ro~M THE ALLOCATION TAG 
IEf. TM~ A~LOCATION TAG 

GOOD E~IT ., TME DIGIT WAS OCTA'-
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Po4600 701742 1110 
()04601 1120 

OH03123 P0~9 TIME~SHARING SYST!M MONITOR AND MESSAGE ROUTINES 

DECTAPE ALLOCATION/OE~AL~O,ATION 

MPS~ 
PO,_MAT 

!L8E AE·ENABLE USEM MODE BEfORE TRVING TO PRINT 
AND GO PRINT AN ERIC• MESSAG& 

PAGE 22 
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004602 

004602 70330~ 
UQ4603 2,03207 
Oo4604 103211 
0Q4605 J,03213 

004606 

004606 
IJ04607 
0046!.0 
Oo46U 
004612 
0046!,3 
IJ046!,4 
Oo46s.5 
P046t6 
0046!.7 
004620 
0Q4621 
004622 
004623 
004624 

105000 
160034 
103205 
760230 
lO;J20' 
76023, 
lO;J205 
160242 
10;$20!5 
160032 
i,O;'S205 
760033 
10:12°' 
'1017'2 
t04004 

0046i5 

003205 
004625 D4aoao 
004626 222000 
004627 ~U32' 
0046SO S4i711 
P04U1 162000 
004632 623205 

OQ4UJ '103302 
OQ46:S4 142020 
904635 to•on 

'130 
7140 
1150 
7160 
'1170 
7180 
1190 
1200 
'1210 
'7220 

1230 
1240 
?250 
7260 
1270 
'1280 
7290 
1300 
'1310 
1320 
'1330 
7340 
'1350 
'1360 
'370 
'1380 
7390 
1400 
7410 
1420 
'1430 

'1440 
H50 
H60 
1410 
'480 
'1490 
1500 ,,10 
''20 
1530 
7540 
1550 
7560 
1570 
1580 
'1590 
1600 

• • 
• 
BYE 

• • 
• 
• 
• 
• 

• 
• 
CAF 

• • • 
• 
CORE 

POP9 TIME•SMARING SySTEM MONITOR AND MESSAQE ROUTINE! 

CONSOLE S~ITCHES TYPE SERVICES 

,STIT~ CONSO~E S#JTCMES TVPE SERVICES 
,USE PURE 

~EQUESTS fOR CONSOLE~SWITCM TYPE SERVICES 

c Al'" 
JMS 
JMS 
JMS 
MP OFF 

ZCORE 
ZCOR1 
ZOISK 

,PMC SAVE,ON 
SPEiC UL+O 
I.AW SFUCS 
JMS 85 
I.AW SRPTF> 
JMS ~5 
I.AW SRPTR 
JMS 85 
L.AW SRSCO 
JMS 85 
L.AW SROTO 
JMI 85 
I.AW SR Oh 
JMS 85 
MPfiU 
JMP' MONMSG 

CLEAR ALL Of tME Ule••S fLAGS 
ze~o A~L Or TME US!R•S CORE 
lE~O TME FIRST 40 LOCATIONS 
fE-0 ALL Of TME US!R'S "PMVSICAL ntSK" 

TURN O~f MeMORV PROTECT 

DE·A~LOCATE AC SWlTCMES 

DE•AL.LOCATE PAPE• TA~E PUNCH 

DE•AL.LDCATE PAPER •A~E READER 

DE•AL.LOCATE THE GAAPMICS II PERl•HEAALS 

DE•AL.L0CATE TH6 'l-ST DECTAP! MANDLER 

OErAL.L0CATE TME SECOND DECTAPE MANDLER 

ALL DONE -• PRINT I PRESM MONITOR MESSAGE 

ENTiA WITH • POINTER To A RESOU~Ci ALLOc4TfON WO~D IN THE AC. 
DE•AL~OCATE THE AEIOURcE 1r IT BELONGS TO fME CU~RENT US&R. 
OTMiRWISE I.EAVE IT ALONE. 

ENTER 85 
,PMC SAVE,ON 
''I 
DAC 
L,A~ 
AND 
SAD 
DZM 
RET 

TliMPO 
TiMPo,)( 
<777) 
SNUMBR 
TEM,o,x 
es.x 

STSAVE 
MONXT 

SAVE TME POINTER TD TME RESOURCE ALLOCATION 
LOAD THE CURRENT .,LOCATION IITS 
ME&P JUST THE USER NUMBER POaTJON 
eOMPARI TO TMIS US!R•S ID 
IT•S MIS 9

• DE•ALLCCATE IT 
UtT 

CLiAR AL~ OF TME use~·s F~AGI 
A~80 CL.EA~ AL~ sorTWAAE ,~AQI 
GET TM~ NEXT C0MMA~D 

REQUEST TO ZERO A USER FIL& -- DETfRMINE W~ICM ONG 

PAGE 23 

WORD 
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0 0 46:5 7 445163 

004640 
0Q46f0 103314 

0046tl1 
0046•2 

004643 544637 
Oo4U4 604653 
OQ4U5 ,44636 
0046'6 604650 

00461t7 

Po4650 
004651 
904652 

004663 
0046§4 

S.0~207 
ioa2u 
604023 

S.03213 
604023 

004655 

003207 
004655 164000 
oo4U6 o•aou 
Oo4U7 76iOOO 
Oo4UO 042014 
004661 S.03324 
004662 S.03306 
004663 604705 

004664 

D032U 
004664 ~0~211 
Po4665 00201 
004666 771740 
004667 00013 
004610 750000 
004671 042014 
0046'12 604705 

004673 

'1610 
'1620 
,630 
7640 
'1650 
'1660 
'1610 
'1680 
'1690 
'1700 
'1710 
''720 
7730 
1740 
'1750 
1760 
'1770 
'1780 
1790 
'800 
7810 
1820 
'830 

'1840 
,850 
'1e6D 
'1870 
'188g 
'1890 
'900 
'1910 
7920 
'1930 
7940 
'950 

'1960 
7970 
7980 
7990 
1000 
8010 
8020 
8030 
8040 
8050 
8060 
8070 

OU03 t 23 

DISK 

ZER 

• 
ZgIS 

• • 
• 
• 

rcoRE 

• • • 
• 

* .. 
* • 

P0~9 TIME·SHARING SYSTEM MONITOR ANO MESSASE ROUTINES 

CONSO~E S~ITcHES T~PE SERVICES 

,AC16 •DIS• 

If t 

JMS 
WORD 
WM4T 
SAD 
JMll 
UD 
JMll 
WMAT 

JMS 
JMS 
JMP 

JMS 
JMP 

DSFOACE 

DISK 
ZDlS 
CORE 
ZCOR 

ZCORE 
ZCOR1 
MONXT 

ZD ISi< 
MONXT 

GET TME NAME or TM! rILE To ZERO 
NULL FlLE NAME IS ILLEGAL 

!E•O TME useR DISK 

f EIO USER l;OAE 
NO OTMiR LEGAL f ILENAMES E~lST 

!E~O MOST or UIEA CO~E 
lEIO ~0CATl0~5 0~37 
OET TME NiXT COHMAMD 

!EIO TME uSER "PMYIICAL DISK" 
GE' TM& NEXT COMMA~D 

liRO ALL USER CORE, &XCEpT TME 40 LOCATlONI tN TME USER JOB TABLE 

ENTER ZCOR! 
,PMC SAVE,ON 
f ' I 
LllW 
DAC 
l,.t\W 
rue 
JMS 
JMS 
JM'9 

BOUNDARY-C0f01AX 
TiMIPU 
BOUNDARY 
TiMP12 
DSB IN IT 
DSUCORi 
ZiR2 

rwo•s COMPLEMENT MUMSER or LOCAflON8 To !ERO 

IE' THI STARTING LOCATION TO ZERO 
INITIALIZE TME SUFFER 
OPIN USER COlltE 
DO THi Z!ROING OPEIA'ION 

fERO THE FIRIT 40 LOCATIONS 

!NTiR ZCOR1 
,PMC IAVi10N 
I ' f 

ZCOR1 
ZCORl!ii 

·•o 
TEMPU 

SA~E THE ReTURN ADDRESS 

IEf TME LENQTH TO ie•o 
SET THE START ADDR!SS TO ZE~D 

PAGE 24 

L.AC 
DAC 
LAW 
IUC 
CLA 
DAI; 
JMP 

TEMP12 
ZeR2 DO IT·- ZeRO TMe ~IAST 40 C~RE LOCATIONS (IN THe JOI TABLe> 

ZERO THE USERtS "PHYSICAL DISK~ 

ENTER ZDISI< 
,PMC SAVE.ON 
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M CONSOt.E S~ITCHES TYPE SERVICES 

003213 ZOISI< ... 
uo4613 ~03213 8080 L,AC ZO I SK 
904674 043207 8090 DAC ZCORE SAVE THE RETURN AO~RESS 
lJ04675 162000 8100 LAW .. SDKl..EN 
0046'76 042013 8110 DAC TEMP11 SEf TME DISK ~ENGT~ 
004677 i42014 8120 OZM TEMP12 SEJ TME STARf AOOR!SS 
004700 103324 8130 JMS D$BINIT INITIA~IZE TME BUFrER AREA 
U04701 103310 8140 JMS 05UOJSK OPiN TME USER DISK Fili 
004702 14~151 8150 DZM DSF'TVPE SET THE rlLE TVPE 
P04703 750001 8160 CLO 
004704 042051 8170 DAC DSPCMSI< SET A ~UL.~ WORD MASK FOR THE DISK 

8180 
004705 8190 iaR2 ''I 

004705 10~304 8200 JMS DSSNCOP rI~ISH OPENING rME FILE 
8210 

004706 8220 ZiR4 
' ' ' 004706 20~014 8230 L.AC TEMP12 LOAD THE NeXT ~OCA,ION TO Cl..UR 

P047D7 103312 82'40 JM! 0$LOCAT LOCATE IT IN TME BWFPER 
Uo47S.O 162162 8250 DZM Di9PTR,X !ERO J T 
Po47U llt4~1'6 8260 I NX DSBAL. T IE' TM& At.TiRS Ft.Al 
~047!2 •42014 8270 I NX TEMP12 INCREMENT 'ME ~OINTER 
004713 f 4~013 8280 tu TiMPU TtiST F'OR DONE 
90475.4 604706 8290 JMI' ZiR4 NO .... LOOP 
~047S.5 103314 8300 JMS DSfORCE VES ~~ FORCE TME ~AST BUF'rER F"U~L OUT 
004716 623207 8310 •ET ZCORE,X ~~JT 

8320 • 
8330 • 
8340 • EXJtt.AIN SYSTEM COMMANDS 
U50 • 
8360 • 1..lST QF" AVAJLABL.E EX!ltt.AIN ,-uNcT10N5 
8370 • 

004717 •35755 8380 CgMND ,ACl6 •COl'h 
Po4720 624563 8390 AES RC , AC: 16 tRESv 

00•121 8400 EXP It. 

004711 8410 woito G~f THE I UM TO EOLAlN 
~04722 6U762 8420 JM~ MSGt>J NO NUl,.L. COMM4ND ro• NOW 
004723 , ... 711 8430 UD COMNO 
OQ4724 612043 1440 JMI' M$G64 COfltHAND I.UT 
004715 144?20 8450 UD RiSRC 
004726 h2.676 8460 JM" MSG65 RESOURCE I.UT 
004717 6U762 8470 JMP MSG63 !L.SE GENER~t. MEssAQE 
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8480 
8490 
8500 
8510 
8520 
853U 
8540 
8550 

0047~0 8560 
ooo~o u10 
ooou 8580 

~04732 04~001 8590 
D047J3 8600 
D047;J4 8610 

0047!J4 105000 
Oo47~5 222001 8620 
004736 101742 8630 

0 0 47;17 8640 
004741 604023 8650 

8660 
1670 

oo4H2 8680 
00•1•2 8690 
000•3 e100 

004744 042001 8710 
0047•5 8720 
D04H6 8730 
00470 8740 

eo4H7 
004750 
004751 
004752 

705.000 
062001 8750 
7U742 8760 
60•023. 8770 

OU03123 

• 
• 
• 
• 
• 
• 
• 
XDIJ 

PD~9 TIME•SMARING SYSTBM MONITOR AND MESSAGE ROUTINES 

MTSS DEBUGGER 

,STlT~ MTSS OEBUGGE~ 

X•RATED COMMANDS 

X•RATED COMMANDS 

COMMANDS WMICM WO~K ON ACTUA~ CORE FIRST SET TME FIL! TYPE 
TO ACTUAL CORE Ir IT ls NO' ALREADY SET, AND SAVE TME OLD tlLE TV,&, 

use EXIT CEX!,X) To SET BACK TO TME PREVIOUSLY o•EN PILE. 

t. t DUMP ACTUAL. CORE 
NUM 
WMAT 
DAC TiMP1 
CR~F' 
Ml'OH" 
,,MC SAVE,ON 
SP!CIAL+O TU~N OFF MEMORY PROTECT 
I.AO TiMf'11X 
MPEU 
OCf 
JMI' MONXT 

••• PAfCM ACTUAL CORE 
NuM 
WMAT 
DAC TliMP1 
MUM 
WMAT 
MPOfF' 
,PMC SAVE,ON 
IPICIAL+O 
DAC TiM't. X 
MPEiU 
JMI' MONXT 

PAGE 26 
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M TABLE OF GOMMANOS,RESOURCES, AND R!GISTERS 

8780 ,ST}T1,.. lABL.E oF CoMMANOS,RESoURcES, ANO R!G[STERS 
8790 • 
8800 • OEF'INlTIONS TO A~~ow FOR UN-IMPLIMENTED rEATURES AND OTHER AN0MAL1ES 
8810 • 

004064 8820 SCOON ,EQU RON 
004076 8830 SCOOFF ,EQU ROF'F 
()04064 8840 PT RON ,EQU RON 
004076 8850 Pf ROFF ,EQU ROFF 
0040~4 8860 PT PON ,EQU RON 
004016 8870 J'f POF'F ,EQ~ ROFF 
004064 8880 AC SON ,EQU RON 
004076 8890 ACS OFF ,EQU ROH' 
0040f,4 8900 CNTON ,EQU RON 
oo•o16 8910 CNTOFF ,EQU ROFF" 
004412 8920 uo~ ,EQU DTON 
004527 8930 TPOFF ,EQU DTOFf' 

8940 ,MUD 
0000~2 8950 ROT , EQIJ SRDTO 
000032 8960 RTP ,eau SRDTO 

8970 ,MUD M 
8980 • 
9990 • 
9000 • MoNIToR CgMIOND TABL.E 
9010 • 

00013 9020 ,USi PURE 
9030 ,PMC u ve, Of'f' 

D 047f>3 9040 CL. I $.T '.' 0047,3 9050 COMMAND DEB 
000'5 9060 COMMAND LDR,L 
00'761 9070 COMMAND CAT 
00'7t3 9080 COMMAND BU 
ooou 9090 COMMAND GRO 
00•1•1 9100 COMMAND ON 
00•111 9110 COMMAND Of F" 
004713 9120 COMMAND BYEi,(GOO,,..EL.> 
00,001 9130 COMMAND EXP,i 
OU005 9140 COMMAND CAr 
00,007 9150 COMMAND ZiR,Z 
OO,Oi3 9160 COMMAND VAL1V 
oolos. 1 9170 COMMAND XDU,¥D 
00,013 9UO COMMAND Xf'A,)(P 

9190 ,MUD D 
005027 9200 COMMAND TRA,<T1JM~,J> 

OO,Ol7 9210 COMMAND DDT 
00,0•1 9220 COMMAND CQN,C 
oo5o45 9230 COMMAND EX I, X 

9240 ,MUD M 
oo5ou 171777 9250 M1 •1 IND OF MONITOR COMMAND TABLE 

•a6o • 
9270 • MONITOR RiSOURCE TABL..E 
9280 • 

oo~ot2 9290 RS RCS RESOUHCE pTR 
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M TABLE or COMMANOS,AESQURCiS, ANO R!!G!STEAS 

oo5o56 9300 AESOURCE PTP 
005062 9310 "esouHcE ACS 
005066 9320 RESOUMCE CNT 
005072 9330 RESOUHCE sco 

0Q5Q16 777777 9340 .. 1 li!ND OF' STANDARD REIOURCE NAMU 
005077 9350 ,_ESOURCE OT 
005103 9360 RESOURCE TP 

005107 171717 9370 .. 1 END OF' NUM9ERED RESOURCES 
0380 • 
9390 • MO~ 1 TOR SOFTWARE REGtSThS UBl.E 
9400 * 9410 ,MUD D 

oo5Uo 9420 litiGl..U REGISTER AC 
oo5U2 9430 •EG I STER MQ 
D05U.4 9440 lltEGISTER PC 
005U6 9450 "EOISTER '91< 
005120 0460 lltEGISTER STS 
00'1i2 900 lllElllliTER ACS 
DO~h24 9480 lltitJ llTER SC 
005126 900 lltEQ J ITER ALL 
oo51Jo 9'00 lltErJllTER VAL. 

9510 • 
0520 • DDT COMMAND TA8~E 
9530 • 

ooh~2 9540 DDTCOM ' .. 
DOh~2 t!550 COMMAND PAT,P 
00'136 9560 COMMAND OUM 
ooh•o 9570 COMMAND RiG 
0051•2 9580 COMMAND Af..T 
D0!51~4 9590 COMMAND TRA,(T,JMP,J> 
0051'4 9600 COMMAND NSU,<N1NON> 
0051'2 9610 COMMAND EX I dC 
D0'166 9620 COMMAND CON,C 
D051'72 9630 C:OMMAND CL.0 
D0,114 9640 COMMAND PR& 
ooh76 9650 ~OMMAND LIM 
D0,200 9660 COMMAND MAS 
005202 9670 COMMAND Si A 
00,204 9680 COMMAND BAI 
005.206 9690 COMMAND VAL.,V 

9700 • 
9710 • DDT DATA MOOH TAil.E 
9720 • 

005212 9730 ODTMOD '.' 
00,2s.2 9740 DMOOE 0 
oo52ao 9750 DMODi A 
oo52i6 9760 DMO[)t 6 
005234 9770 DMODE H 
00~2•2 9780 OM ODE 7 
0052,0 9790 DMOOE 8 
0052,6 9800 DMOOE: D 
0052(>4 9810 OMO OE s 
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005273 
005217 
005303 
005307 
00531,3 
0053i7 

Po'323 '177777 

9820 
9830 
9840 
9850 
9860 
9870 
9880 
9890 
9900 
9910 
9920 
9930 
9940 
9950 

OU03123 

• .. .. 
f'ILES 

P0~9 TIME•SMARING SYSTEM MONJTOR AND MESSASE ROUT1Ni8 

TABLE OF ;OMMANDS.~ESOVRCES, AND REGISTERS 

END or DDT TAB~ES 

rt~ES THAT CAN BE "0~EN"ED 

COMMAND 
COMMAND 
COMMAND 
COMMAND 
COMMAND 
COMMAND 

:~MC 
,M!•D 
, lNSIH 

COR,C 
ois,o 
sys,s 
V5A, \I 
XCO,)( 
01..0, 8 

Re STORE 
M 
DEBUG 

PAGE 29 
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100 
110 
120 
130 
140 
150 
160 
170 
160 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
uo 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
HO 
00 
490 
500 
510 
'~o 
530 
540 
550 
560 
570 
580 
590 
600 
610 

01'03123 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• • 
• • 
• • 
·• 
• 
·• 
·• 
• 
• 
• 
• 
·• 
* • 
• 
• 
• 
•• 
·• 
• 
II 

• 
• 
• 
• 
• .. 
• 
• 

~OP9 TIME·SMARING SYSTEM MONITOR AND MESSAGE ROUTINES 

MTSS MONITOR DEBUGGING PACKAGE 

,STlT~ MTSS MONITOR D!BUGGJNG PACKAGE 
,MUD D 

9120•9130 

TMIS PACKAGE SMOU~D EVENTUl~~y PROBABLY BE E•,ANDED fNOUGH TO 
E~IMINATE TME REQUIREMENT roR A SEPARATE DDT. 

ADVANTAGES or M•VlNG THE DEBUGGING OONi PROM TNE MON!TORa 
1> NO USER CORE IS OVERLAID CAS IT MUST BE WITH AN B~USER DDT) 
2> BECAUS6 lT IS A 'MlNTOM PROGRAM TM! DEBUGGER CAN HAVE MOAE •RtVlLEGES 
3> CiRTAIN THINGS, SUCH .s ~OW-CORE MAP,lNG AND SAVING or REGISTERS 

A~E AUTOMATlCALLV DONE FOR TME DEBUG~i• IY TME SYSTEM 

DISADVANTAGES of HAVING A ~MAN!oM PEBUGGER 
1> SOME REDUCTION IN SPEiD ~w NOT V&RY NOTICEABLE To THE USiR, HOWEVER 
2> ADDED SYSTEM OVERHiAD JN THE FORM Of MEMORY •ROTECTION 

RELEASES ANO ALL ~•TCHES, DUMPS, e•c REQUI"i DIS~ OPEAATIONI. 

DEP'INJTIONS1 
1> A LETTER JS ANV UP,iR-CASi OR ~OWEM-CAIE LETTER 
2> OCTAL DIGITS ARE TME DIGITS 0~7 
J> DiCIMAL DIGITS AAE TMi DIGITS 0~9 
4> ANY OTMER CHARACTE~ IS A D~LIMITER 
,, A WOAD IS ANV BEQUiNCE or LETTERS AND/OR DIG!T5 AND IS 

TiRMlNATiD 8¥ A DELIMITER 
6> AN OCTAL NUMIER IS ANV SEQUENCi or OCTAL DIGITS AND IS 

TiRMtNATIO BV A DELIMITER OTME~ THAN A PIRIOO f ,) 
7) A DECIMAL NUMeeR IS ANV SEQUENCE 0, DIGITS WMICM IS TERMINATED 

BY A PERIOD 'OLLOWED 8Y ANV OE~IMlfE~ 
8> LiGAL PMV$1CAL DEVtCE NAM&S AND TM!IA DEVICES: 

PTR •• PAPER TAPE READER 
PTP ~- PAPER TAPE PUNCH 
PPT PAPER TAPE 'EITHER READER QM 'UNCM, ACCORDING TO CONTEXT) 
T,N •• DiCTAPE HANDLiR #N 
DTN •• DiCTA'E MANBLt~ #N ClDENT!ClL TO yPN) 
DKN •• PMYSICAL DISK #N 

9> LiGAL LOGICAL DEVICE NAMES ANO rMEIR MEANINGl1 
COR •• TME USER'S CORE Fl~E ON TME DISK 
DJS ·~ TMI UliA'5 ,,HVSICAL DISK" f ILE ON TH! DISK 
SYS ·• TME SYSTEM LOGJCAL DISK 
V5A 0 M~ DEC V5A LOGICAL DIS~ #0 
V5A 1 ~~ DEC LOGIClL DISK *1 

9) A LEGAL rlLENAME II Of THE rORM <D!VICE NAME~:<WORD> 
WHERE <WORD> WILL 8E TRUNCATiD TO 'M•EE CHARACTERS, 
<f lLENAMS> REF&RS fO A SYS,EM ~ORMIT ftLi ON EITHER TME SYSTEM 
DlSK OR ON DECTAPE, 

10> RANGE IS A SPiCl'IGATION or THE ADIRESSEI TO Bi AfFECTED 
BY A COMMAND, AANGI ts or THE ro•Mt 
<NUMBE~> ~~ THE SINGLE LOCATJON GlYEN BY THE NUMBE" 
<NUM1>1<NUM2) TME LOCATIONS fRO~ NUMl TO NUM2, INCLUSIVE 
<NUM1) (NUM2> -· STARTiNG fMOM NUM1 fOR NUM2 LOCATIONS 
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0 

620 • 
630 • 
640 • 
650 • 
660 • 
670 .. 
680 • 
690 • 
100 • 
110 • 
'20 • 
130 • 
740 • 
150 • 
160 • 
170 • 
'180 • 
190 • 
aoo • uo • 
820 • 
830 • 
e•o • 
850 • 
860 • 
870 • 
880 • 
890 • 
900 • 
910 • 
920 • 
930 • 
940 • 
950 • 
960 • 

P0~9 TJME·SMARING SYSTeM MONITOR ANO MESSA~E ROUTINES 

MTSS MONITOR DEBUGGING PACKAGE 

11) FIELD IS (RANGE> OR criELD>JRANGE> 

OEBUGGER COMMANDS ARE Of TME f0RMAT 
<COMMAND)<ARG1><ARG2>.,,(ARGN><FlELD> 

WMER~ EACM ITEM IS SEPARATiO fROM TME NE~T BY AN¥ DELIMITE~ 

!N THE FOLLOwING COMMAND DiSCRIPTlONS, FIRIT TME COMMAND 
IS NAMED, TMEN ANY L6GAL AIBREVlATlONS ARE GIVEN, TMEN A DESCRIPTION 
Or TME COMMAND IS GIVEN. LiGAL DE8UGGE~ CO~MANDS AS o; TMII 
ASSiiMtiLY AREi 

VALIDATE CVA~,y, PROVIDES AN UNDERPRl•TED 4REA ON WMICM TME 
useR CAN TYPE Mii PASSWORD. tr TME PASSWORD IS CORRECT, TME NEXT 
COMMAND lS REQUESTED, OTME~WISE A "VALIDATfON ERROR" MISSAGE tS 
,RtNTEO ANO TMtiN TME NEXT COMMAND IS REQUEITED. 

OPEN COPE,O> <DIV!CE NAME> OR OPEN <FILENAME> 0'ENS TM! 
REQUESTED DEVICE OM 'lLE, AL~ SUBSEQUENT S!NSE AND ALTER MEMORY 
eOMMANDS REFER TO THl$ F!Li. AN ATTEMPT TO REFERENCE BELOW TMI 
MJNIMUM ADDRESS IN TME FILI OR TO REFERENCE ABOVE TMI MAXIMUM 
ADDRESS IN TM& Fl~E BENE~ATES AN "OUT OF BOUNDSn E'ROR MESSAGE. 
OPEN DOES CLOSE W~ATEVER FILE WAS OPEN BEFORE IT OPENS TME REQUESTED 
r1~e. OTHERWISi TME USER MAS NO WAY OF KNOWING WMAT CHANOES 
MAVE iEEN SAVED um WM! CM DNES HA VE NOT SE!N. 

CLOSi (CLO,C) CLOSE& WMlCMEvER Fl~E 19 cuRRINTLV OPIN, 
WRITING OUT TME L4TEIT CHANGES IN lT, THIN AN "0'EN eoRen IS DONE, 

READ CR~A,R> <NUMBER> C~05ES TME OURRENl rJLE ANO O'ENI 
ON TM~ CURRENT DEVICE A rI~E WMICM 1$ THE BLOC~ WMOll CNUMBI•) 
WA~ GIVEN, 
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D 

005333 103324 
Oo5J34 S.03J06 
005335 103304 

0053:16 
oosn1 
0053'0 
005JtH 
Po5J•2 
Po53•3 
f>053U 

763221 
04Z036 
042035 
76~241 
o•ao37 
U3326 
o•ao•1 

0053'5 

00531U 
0053f 5 
0053'1 

005352 605357 

005353 
00,313 

0053154 '50324 
Oo5J55 741000 
005386 605611 

00,317 
oo5n1 s,4aos3 
Oo5J60 ~13327 
jQ5361 042052 
~05362 2,42007 
~05363 103251 
Uo5364 741000 
005365 to5506 

005366 

970 
980 
990 
1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
U10 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
t240 
S,250 
1260 
1270 
S.280 
1290 
1300 
5.310 
1320 
:t.330 
1340 
1350 
S.360 
1310 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1480 

OUOJ 123 

.. 
• 
• 
• 
DDT 

* 
* • 

• • 
• 

.. 
• 
II .. 
NiXTI. 

NXL. l N 

NX1.Ni 

• 
• .. 
NSU 

NSU2 

MTSS DEBUGGER 

,STITL MTSS DEBUGGER 
~use PURE 

NiXT SYNTACTIC UNIT 

NiXT SYNTACTIC UN!T 

!NTER THE DEBUGGER HERE, AIANOONJNG ANY UN,ROCESIED ~ONl,OR INPUT 

.. ' 
MESS <XDOT ME•E>,9, 

INITIALIZE TMi fl~E TO BE USER CORE 

JM$ 
JMS 
JMI 

I.AW 
DAO 
DAO 
LAW 
DAC! 
I.AC 
IUC 

BINIT 
UCO RE 
SN COP 

OMOO 
ADRSW 
RliGSW 
IMOO 
OUMIW 
C20,) 
LlMIT 

SET MfOA,fDA,fMIN,~fMIN,rMAX,FTYPE,PCMSK ,o. THE use~ CORE ~IL! 
SET BMAX,SMIN,M8MI~.•DA ro~ 'HE USER CORE ,ILE 

INITlAL.IZi TO OCTA~ MODE 
SE~ TME ADDRESS MODE 
ser TME R&GI9TiRS IODE 
INITIAl.Ili OUM, TO BE SYMBOi.iC 
ser TME DUMP MODI 

INITIAL.IZi TME 1.lMlTI ro• SYMBOL.IC DUMP 

!NlTIALIZATioN Now CoMpl.ETI ·~ GET T~E CoMIAND 

,MUD D,M 

••• 
,MIAO D 
••• 
MESS 
L.lNi 
JMP' 

'.' tlEL. IM 
uo 
SK' 
JM" 
••• 
OZM 
I.AC 
DAC 
DZM 
JMS 
SK J' 
JMI' 
DEl.IM 

ENDSN 

DONE 

COMF"L.G 
<$~Pt 
RiGBR 
TtiMP7 
INVAI. 

ri.ooa 

OE' TME NEXT LINE Or IN,UT 
WE AAE GUARANTiEO TO BE ITAR,INQ A SvNTACTJ' UNIT 

'ARSE THE NEXT SYNTACTIC UNJf 
rUDGE roR TME ASSEMBLE~ ·~ GIT TM& DE~IMITIR WMICH SENT us MERI 
eMICK roR A LiGAL -R•IVAL 
01( 
Dl~N•T B!LONG ME•E IN TME rlRST PLACE 

sef NO COMMAND VIT COM,L&TED 

SEf UP TH& REGISTE•l/ALTIRS IRANCM 
sEr THAT OP CODE• •RE NOY ALLOWED 
GET TME rl~ST WO-D 
NULL WORD lS AMBIGijOUS ·- DO FuRTMER eMECKS 
NON.NUl.L WORD MAI YO BE A rllLD SPECl~IER 
GE' TM~ NULL WORD DELIMITER 
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D MTSS Di8UJGER Ni)(T SYNTACTIC UNIT 

005367 553311 1490 SAP <iCR> 
Qo5no 606227 1500 JMP DNXT eAARlAGE Rf TURN ,.- OlJMP THE NEXT LOCATION 
005371 55032~ 1510 !AD ENOSN 
005372 606227 1520 JMP DNXT END SIGN -• DUMP T~E NEXT LOCATION 
0053'13 ,50317 1530 UD FOEL. CHiCI< lT FOR A FILE N•ME DEL!MITER 
Oo5JH 741000 1540 SKP VEI 
005375 605537 1550 JMP Fl.005 ELSE lT MIQHT BE A FIELD AFTIR AL.L 



DEBUG 

005316 
0053'6 103314 

D 05317 
Po5400 61~063 
POS40l 765212 
P05402 S.Oh 14 
005403 10000 
Po5404 620010 

005405 
00,406 55~304 
005407 70000 
0 05410 • 0'•'1 

00541,7 
Po5oo 
Oo5•u 
005422 
0054;3 
Oo54t4 
005425 
Oo5426 
005427 
oo5uo 
005431 
005432 
Oo503 
005434 
oo5o5 
uo5o6 
Po5437 
Po5440 

76,414 
OH527 
u10•1 
~uou 
10~51' 
hJon 

220011 
103322 
04U6J 
h3307 
140200 
213330 
H2163 
04~16;s 
740001 
D4h64 
Ha164 
22oou 
042165 
740001 
042166 
•4~166 
171717 
:S4~165 

1560 
1570 
t580 
t!590 
1600 
S.610 
1620 
S,630 
S,640 
1650 
1660 
1670 
1680 
1690 
1700 
1710 
1720 
1730 
S.740 
1750 
1760 
ino 
1780 
S,790 
s.eoo 
1810 
1820 
s,830 
1840 
1850 
1860 
1870 
1880 
s,890 
S,900 
1910 
1920 
1930 
S.940 
1950 
1960 
S,970 
S.980 
1990 
2000 
1010 
2020 
2030 
2040 
2050 
2060 
2070 

• 
• .. 
• • 
OPEN 

.. 
• 
• 

• • 
• • 

• 
• 

~0~9 TIME·SMARING SYSTEM MONITOR AND MESSAGE ROUTINES 

MTSS DEBUGGE_. 

,Sllf~ MTSS DEBUGGE~ 
,USE PUAE 

o•eN A 'l~E/OEVICE 
O'EN A PI~E/OEVIC& 

O~EN SETS Up TME rI~E AND 1urrER pARAMETERI roR TME DEVICE OR 
'l~i iPECIF'IED, 

l I I 

JMS 
WOAD 
Jfl0' 
I.AW 
JMS 
IKl'ICl.L 
JMJI 

OEl.IM 

FORCE 

MIG81 
DSrlL&l•1 
SliARCM 

IAD ($COL.ON> .I(, 
JM' OPE2 

ro~ce OUT ANY CHANGES TMAT •~E IN TME 9UF'F!R CURRENTLY 
~E~ TME NAME or THI r1LE TO OP&N 
NO NAMi •• DON'T BELIEVE IT 
LOAD 4 POINT&R TO fHI DSrlLEI LIST 
LOCATi THE CURRENT R&QUEIT 
NOf F'OUND 
roWND ·~ GO OPEN If 

SEf TME Oi~IMITE~ 
!T MUST I& A COL.ON c•> TO BE A SYSTEM FILE 
Vil •• TR¥ TO OPIN A SVITiM 'IL.i 
NO' A SYSTIH FIL.I •• MAYli A PMVllCAL DEYlCI 

NOW GET THE CATALOG or TWE RIQUEIT!D DiylC! AND rlND TMI F'!L.EN•HE 
IN IT, 
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l.•W 
OAC 
JMI' 
JM_. 
JMI 
JMI' 

OPE1 
C$GNAMI 
CSGNAH2 
M$G81 
CSCATI. 
MSG82 

IEf TMe RESTART ADDRISS 
•eao IN TWI CATALOQ IF NOT ALAIADV IN co•e AND RETURN FILENAME IN TME AC 
ATf&M,T TO o•eN • '-•PER '•Pl 
NOW LOOK UP THE 'ltENAM& IN THI CATALOG 
'lL.E NOT liOUND 

TMI 
~~= JMS 
DAC: 
AND 
SU 
LAe 
hD 
OAO 
OMA 
OAO 
! NX 
LAC 
DAC 
CMA 
OAC: 
I N>C 
I.AW 
hD 

FILE MAS 8iEN LOCATED ., NOW ser ITS ~•R•METIRs 
SCAU, )( 
TDVAL. 
F'OA 
<040000) 

f SSYIBAS > 
FDA 
FCA 

MF'DA 
MF'DA 
SCAT)(, X 
FMIN 

MFMIN 
M'MIN 
·1 
FMIN 

eMICK ON THE USeA•I VALIDATION ir APPROP•i•TE 
IA~E TME DEVICE ADIRESI 
IAWi TME DllK/DECTl'E el' 
IKIP rOR oeCTAPE, WMICH IEGlNs AT BLOCK 11~0 
!LIE LDAO TME SVSTEM DJIM BA•E ADDRiSI 
AD9 TME DEVICE AOOIEIS VliLDI TME COR-EcT DiVICE 
IET JTI DEVICE ADDIEIS 

IET MINUS TME 'I~E DEVICE ADDRESS 

1er THI 'l~ES Ml~llUM co•& ADDRESS 

IET MINUM TME PJ~E MINIMUM CORE ADDRESS 

RELOAD TMi MINIMUM CORE 40DRISI 

ADORSIS OF THE FILE 



DEBUG 05131/72 

D 

Oo5.Ul J60011 
00502 140001 
Po503 042167 
Po5444 ~10334 
IJ05H5 042151 
005H6 ~13276 
005447 042051 
005450 605475 

00501 
ooso1 '76,4'6 
ooso2 043532 

005413 
005454 uuu 
005455 61;$063 

00$4f6 
005456 10:5322 
005457 042163 
005460 ''40001 
005461 042164 
005462 •42164 
Po5463 142165 
005464 S.42166 
ooso5 2021u 
005466 640703 
005467 750100 
oosoo 210331 
00501 042167 

0054'12 
005472 14h51 
0054'13 7500U 
P0504 04UIS. 

005415 
Po5o5 S.OU04 

005416 
005416 

poso1 '50317 
005500 605504 

005501 
~05502 60,4H 
005503 UhU 

2080 
2090 
2100 
2110 
2120 
2130 
2140 
2150 
2160 
2170 
2180 
2190 
2200 
2210 
2220 
2230 
2240 
2250 
2260 
2270 
2280 
2290 
2300 
2310 
2320 
2330 
2340 
2350 
2360 
n10 
2380 
2390 
~HOO 
2410 
2420 
2430 
2440 
2450 
2460 
2410 
2480 
200 
2500 
2'10 
2'20 
2530 
2540 
2550 
2'60 
2570 

OU03123 

OllE4 

• • 
• 
llOPEN 

• • 
• 
QllDON 

UP 
CMA 
rac 
~AC 
OAC 
L.AC 
DAC 
JMP 

MTSS DEBU:JGER 

iCATX,X 

FMU 
LOGF' 
FTYPE 
(17777) 
PCMSI< 
NCOP 

O'EN A Pl~E/OEV!C! 

ADD THE r1~e ~ENQT~ 

SET MINUS THE PlL.E'S ~AXIMUM CORE ADDRBSS 
L.OAD THE ~OGJCAL f ILE F~AG 
AND SET lT 
L.OAD THE COREMAX MAS~ 
AND SET IT 
SET U,-THE CORE !U,fER PARAM!TERS 

TMe RiaUEST IS FO~ NO SO~T or f 11.i ·- COUL.B IT BE tOA A pHVSICAL 
DISK QR DiCTAPET lF NOT, P•INT A FORMAT &RIOA MESSAGI. 

.. ' 
LAW OP&4 

CSDEVCV 1er TMi REfU~N ADD,ESS 
REl.040 TM& DEVICE MNEMONIC 
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OAC 
WOA01 
JMP 
JM pt 

C$DEVC3 
MSG81 

EITHER S&T U~ TM& GEVICE ADDRESS OR •RtNT A "FORMAT ER~OR" MESIAGE 

.. ' JMS 
OAC 
CMA 
DAC 
! NX 
DZM 
DZM 
l.lC 
AL.9 
IJO I Cl.4 
~AC 

"'c 

••• 
DZM 
Cl.C 
DAC .. ' 
JM! 

• If 

CE~lM 

TDVAL. 
FDA 

MF'DA 
MF'DA 
F'MIN 
MF'MIN 
F"DA 
3 

DTCT 
FMA)( 

F"TVPE 

PCMSI< 

SNCO" 

UO F"DEL 
JM_, FIELD 
WORD 
JMll' OPOON 
JM' MSG8J 

IT 11 A PAPEA TA-E 

CMIC~ ON TM6 USE~'I VALIDATION SP AP•ROPRIATE 
IEf TMi rl~E OEVICI ADORISS 

IET MINUS THE r1LE DEVICE AODR&SS 
ALL 'MVS!CAI. D6VICIS BEGIN WtTM WOAD 0 

RELOAD THi F'l~E D6VICE ADD•&IS 
MO~i THE DEYIC& TY'E BIT TO ACCO, 
IKJ' rOR THE DISK 
ILIE LOAD 'ME DEOT•PE MAX 
IET MINUS TMS MA~IMUM ADDREll ON TME DEVICE 

CLIA~ THE SPECIAL 'ILE TVPE 'LAG 
IE! TMS ,U~L-WOAD MASK VOR ALL PMYllCAL neVlCES 

INT&R HERi TQ ~EAVE TME rLAQ ALONE 
IET U~ BMAX, BMIN, MBM!N, BDA 'OR TME USEI CORE f ILE 

Qi! TMS L41T D&LIMtTER 
CMiC~ roR JHE CORRlecT END-DILIM!TEA 
rr so, -EXIT ..... NOW SET UJI TMI F'ULD 
ELIE SEE l~ THERE IS ANOTHER DELIMITE~ NEXT 
VEI ·- SEE lf" IT IS lME COARICT &NO or TM& OPEN 
ELIE JS AN E,_ROR 



DEBUG 05/311'12 
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005504 

005504 
Po55o4 103251 
Po55o5 to5537 

005506 
005506 ao~ooo 
005507 04~044 

005510 
P05!5U f50322 
005!5~2 605520 
0055S.3 '50321 
Oo55s.4 to55J1 

Oo55t5 202044 
Uo55l6 0004' 
Po5!s.7 60,560 

00,5iO 
005,20 S.O:J251 
Do55U 605515 
005522 04Z00 

005523 
005525 HaoH 
Po5526 741300 
Qo5527 605560 
l)o55:SO 605515 

0 0553.1 
Oo55:U 103251 
Uo55S2 to5515 
Po55:t3 513216 
Po55;,14 1142044 
005535 353332 

2580 
2590 
2600 
2610 
2620 
2630 
2640 
2650 
2660 
2670 
2680 
2690 
2700 
2710 
2720 
2730 
2740 
2750 
2760 
2770 
2780 
2790 
2800 
2810 
2820 
2830 
2840 
2850 
1860 
2870 
2880 
090 
2900 
2910 
2920 
2930 
2940 
2950 
2960 
2970 
2980 
2990 
3000 
3010 
3020 
:1030 
3040 
3050 
3060 
3070 
3080 
3090 

01JOJl2J 

• 
• 
• 
• 
• 
• 
• .. 
• 
• 
• 
• 
F' I El..D 

f 1.006 
~1.008 

* • 
• 
~I.DU 
~I.DU 

Ii .. .. 
F1.,D30 

P0~9 TIME•SHARING SYSTEM MONITOR AND MSSSASE ROUTINES 

MTSS DEBUGGER 

,STITI. MTSS DEBUGGER 
~use PURE 

FIE~O SPECIFICATION SETUP 

FJEl..D SPiCirICATlON SETUP 

'l!LD PICKS Up TME NEXT rt&~D To ae OPERAT!D oN, SToRES TME LoWER BoUNDARY 
IN LOCOR AND STORiS TMi UP,ER BOU~D•-Y IN ~1co•. 

l> If TME rteLO CONTAINS A SlNGl.E VALUE. MlCOR ,. ~OCQR ,. (VALUE> 

2> If VAL1 C VAL2 TMEN LOCOR I• VAL1 AND MlCOR I• VAL2 

3> IF VAl.1 ) VAL2 TMEN MICOA t• LOCOR I• VAL1 

.. ' JMS 
JMP 
rt I 

I.AO 
DAC 
DEi.IM 
SAO 
JMf' 
UD 
JMll 

INVAL 
f l.D05 

TiMPO 
LOCOR 

BYSGN 
Fl,.020 
LNSGN 
Fl.DJO 

rJND OUT WHETMIR we REALLY HAVB ' FIELD 
&ET TME rIRST VAl.UI 
iVlLUATE A NUL~ INfU' 

LOAD TME VALUE f OU•D 
ser IT AS THE ~ow END OF THE FIELD 
oer TM6 DE~IMITE~ 

CO"MA DENOfES SETTING TM& FllLD SY BOUND•AliS 

SPlC6 DENOfEI To S!T TME FIELD ev LENGTH 

IET TME FIELD TO JUST ONE MORD 

I.AC 
DAC 
JMll 

LOCOR 
MJCOA 
MODE 

LOAD fME I.OW END 
IET IT IN fHi MIGM iNO 
'l&LD SPECIFICATION II DONE 

liT THE FIELD BY iOUNDAR!ES 

••• 
JMS 
JMf' 
DAC 
Ni ti 
TAD 
SP~JSNA 
Jflt' 
Jfltll 

INVAI. 
n .. 010 
HICOR 

LOCOR 

MODE 
FL.010 

SET THE FIE~D BY 1.ENGTH 

.. ' 
JM9 
JMll 
AND 
TAD 
TAD 

INVAl. 
n..010 
( 17777, 
LOCOR 
(•1) 

GET TME ENC YALU& 
W4IN•T ONE ~· S&T W~ JUS' ONI LOCATION AND EXIT 
IEf TME MIGM ENO S0UNOAR¥ 
NEIATE IT 
ADI IN TMi ~ow END 
IKIP I' TMe ~ow &Na IS TME G~EAT&R 
'llLD SPECIFICATtO~ Ii DONE 
THi LOW iNP IS G-EATER, 10 SIT UP JUST ON! ~OCATION 

GEf TM& t,.ENGTM 
NO l.EN~T~ $PeClf IEO ·~ SET UP JUST ONi LOCATION 
CAN•T YE ~ON~EA TMAN 8K 
ADD TME ST4RT AOOR!SS 
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DEBUG 05131/72 

D 

0Q55J6 605516 

oo55a7 
0055~7 

~055•0 550316 
Q0!)5U 605547 
go55.t2 ~50325 
005543 t05551 

0055•4 
Qo55aH i0~043 
8o55•5 042044 
Po55f6 605515 

D0550 
Oo5!5•7 •42050 
I05550 605504 

0055'1 
005551 165505 
Oo5!552 04U51 
0055!53 S.42000 
Oo5514 761456 
005555 042002 
Po5556 S.42006 
005557 60?·H3 

3100 
3110 
3120 
3130 
3140 
3150 
3160 
3170 
3180 
3190 
3200 
3210 
3220 
3230 
3240 
3250 
3260 
U70 
3280 
3290 
3300 
3310 
3320 
3330 
3340 
3350 
3360 
3370 
3380 
3390 
3400 
:51410 
3420 
3430 
3'440 
3450 
3460 
300 
H8D 

OH03123 

• 
• 
• 
F'l.,DO' 

• • 
• 
• 
F"L.007 

• • 
• • 
• 
• 
~IND 

~DP9 TIME·S~AR!NG SYSTEM MONITOR AND MESSAQE ROUTINES 

JMP 

MTSS DEBUGGER 

Fl.011 

FIE~O SPE~IFICATION SETUP 

SET TME END ADDRESS AND EXIT 

EVA~UATE AN ORIGINAL NULL INpUT ~· lNDlRECTION, CURR!NT ~c, OR NO rtELO 

t •I 

OEL.IM 
SAD 
JMF' 
SAD 
JMP 

INDSN 
FIND 
PCSGN 
FPC 

GET TME NU~L ~IELD DELIMITER 
CMiCK roR •HE lNOllECT ADDRESSING SIGN 
SET TMe IN91~ECT WORD ON 
CMiCK 'OR TME CURRENT ~ROGRAM COUNTER VALUi 
¥El •• INSERT TME CUR~ENT VALUE 

NO NEw FIELD SPECIFICATION, so LOCOR ·~ MlCOR •• Pc, wM&RE PC 
IS TMS ADDRiSS or TM& LAST cONTENlS TYPED tN OR OUT. 

''. I.AC PC LOAD THE P~ 
DAC LOCO~ •ESET ~OCOR 
JMP FLD10 GO oo !He ReST 
ALREADY HAVE TME FIRST WORI, SO !NlTIAl.lZE INVAL AND TRANSrER INTO IT 

AN INDIRECT ADDRESS MA9 BEiN REQUESTED, SET TME PROPIR FLAG FOR ET, 

It t 

I NX 
JMfl 

INDlR 
FIELD 

SE' TMS P'LAG 
GO GET THi NEXT VA~UE 

use OF THE CURRENT pAQGRAM COUNT&R VA~UE MAS BEEN REQUiSTEO 

I• I 

I.AW 
DAC 
DZM 
L•W 
OAC 

LOAD TME DESIRED R!STAAT ADDRESS 
IET IT FOR TME SUBIOUTINB 
INITlA~IZi TME SUB-OUTJNE'S 4CCUMULATBO VALUE 

INITIALIZE TME DIF•ULT OPE"ATOM TO BE 'LUS 
IN1TlALIZi TMe VAl..We·RECBIVED Pl.AG 
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DZM 
JMfl 

FLD06 
I NVAI.. 
TEMPO 
INPt.U 
TEMP2 
TsMP6 
INPC ACCUMULATE A VALUE. STARTING WITM TME cuftlENT PROGRAM COUNTER 



DEBUG 05/31112 

D 

005560 
005560 

i05561 ,50323 
005562 to5575 

ous;si 
Po5563 '50326 
Oo5564 6061 '4 
io5565 '50327 
Go5566 611531 
f05567 ~503:50 
005570 606577 
0055'1 150324 
005512 606234 
Po5573 '5J3U 
005574 606234 

005515 
0055'15 

(JQ5,'!6 605560 
Oo55'17 165107 
~05600 10hH 
Qo5601 61J12~ 
jo5602 620010 

005603 
oo56U 
005617 
0056~5 
005633 
0056•1 
005647 
005655 

3490 
3500 
3510 
3520 
3530 
3540 
3550 
3560 
3570 
3580 
3,90 
3600 
3610 
3620 
3630 
3640 
3650 
3660 
3670 
3680 
3690 
3700 
3710 
3720 
3730 
3740 
3750 
3760 
3770 
3780 
3790 
3800 
3810 
3820 
3830 
3840 
3850 
3860 
3870 
3880 
3890 
3900 
:1910 
!1920 
3930 
3940 
3950 
3960 
:S97Q 
3980 
J99g 
4000 

OU03123 

• 
• 
MQDE 

• 
• 
• 
BRE 

• 
MOD10 

• • • • 
MOO SET 
"4#1 

AM#1 

~M#1 

• 
• 
• 

PD~9 TIME•SHAR!NG SYSTeM MONITOR AND MiSSAGE ROUTINES 

MTSS DEBUGGER 

,STlT~ MTSS OiBUGGER 

t I I 

DEi.IM 
UD MCSGN 
JMP M0010 

MDOE SETTING COMMANDS 

MODE ~ETTlNG COMMANDS 

PINO oUT WMETHiR oR NoT WE REALLY MAVE A MoDE 
GET TME ~iLIMITER WMICM BROUOHT US MERE 

MODe1coMMAND SIGN P- HANDLE rr 

CE~TAIN DELIMITERS ARE ALSD DD! COMMANDS .~ CMEC~ TM!M NOW 

,EQU 
ht'> 
JMP 
UD 
JM' 
UD 
JMJt 
uo 
JM' 
UD 
JMll 

••• 
WO"D 
JMll 
I.AW 
JMI 
JMI' 
JMJP 

MSG50 
P4TSN 
PAT 
BKSN 
BRE 
JSGN 
nu 
ENDSN 
OUM 
<SCR> 
OUM 

MODE: 
Ri;GL.IS,.1 
Si ARCH 
MSG84 
10,x 

f'ATCH COMMAND 

BRUKPOINT 

JUfi4P/TRANSF'ER 

ENI Of SYN•ACTlC UNIT DUMP IS DEFAULT 

END or SYNTACTIC UNIT DUMP IS DEFAULT 

GEf TMi MODE/COMMAND 
IGNORE VACUOUS WORDS MERI 
LOlD A POINT&R TO lMI DDT TABLE 
AND TRY roR • MATC~ 
,0.MAT ERROR ~· COWLDN'T FIND IT 
!LIE GO DO THE COMIAND 

ACTUA~ MODE-SETTING COMMANDS 

, Dfff IN 
I.AW 
JMI' 
I.AW 
JMll 
L,AW 
JMll 
,ENDM 

#1MOD 
S9 
#l,MOD 
AS9 
#l,MOD 
RS9 

M8DSET O 
M DSET A 
MOOSE T 6 
MODSET H 
MODSET 7 
"40DSET 8 
"40DSET D 
MODSET S 

LOAD A POJNTER TO ~ODE #1 

LOAD A POINTER TO NODE #1 

LOAD A POINTER TO ~ODE #1 

oChl. 
ACU SIXBlT 
TR I MMf;IJ 51 xe n 
ans o•e, •-11 
STEXT1 BITS 4-101 11•17 
IINGl.E ASCII CHARACTER IN ACf10•17) 
DECIMAL 
SYMBOLIC 

PAGE 3a 



DEBU<.i 05/31172 OH03J23 PQP9 TIME-SHARtNG SYSTeM MONITOR AND MESSAGE ROUTlNE5 PAGE 39 

D MTSS DEBUGGER -- MODE SETTING COMMANDS 

4010 
4020 

005663 042037 4030 59 DAC DUMSW SET THE DUMP f"ORMAT 
005664 605560 4040 JM,_ MODE 

005665 042036 
4050 
4060 AS9 DAC A OR SW SET THE ADDRe·ss P'C~MA T 

005666 605560 4070 JMP MODE 
4080 

Oo5667 042035 4090 RS9 DAC REGSW SE' THE REGISTER f ORMA T 
005670 •05560 4100 JMI' MODE 

4110 • 
4120 • DONE NOW WAIT r;"OR iND 0' THli SVNTACTIO WNIT, AND THEN p~OCESS NEXT ONE 
4130 • 

005671 U40 DONE .. ' 
005611 4150 CRl.f 
00,612 4160 DON1 DEi.IM GE! TME I.AST OE~lMfTER 

fl0~673 !15JJU 4170 uo <SCR> CMICK POR 5ND Or L.lNS 
Po56'4 605345 •180 JM, NXL.lN lf SO, GET NEXT 1.l•E 
f 05675 55032~ 4 90 SAD ENDSN cM&cK roR ENO OF S~NTACTIC UNIT 
Jo5676 to5J53 4200 JM' NSU tf SO, GET TME N!XT ONE 

005617 010 WORD EL.SE TMROW AWAY ANOTMER wOli'D 
Po57oo 140000 4220 ~Oii NU~L. INPUT 11 1GN08ED 
00~701 605672 •230 JMP DON1 AND l.OOP 



DEBUG 051311"2 

D 

005702 
i)057o2 10~306 
0Q57QJ 6054'15 

005704 
Oo57o4 103215 
Po57os 2oa1'1 
Qo~1D6 f50333 
005707 60,504 
oo57io 04h52 
oos1u ~10333 
105112 04~1'1 
005713 213216 
Po5714 04ao51 
f057s.5 60,416 

0057S,6 
Oo57t6 S.03310 
0057S,7 60,4'12 
to5120 76aooo 

005721 
Oo57U 103215 
005122 a13J3J 
Oo57t3 042163 
Uo5724 140001 
005725 042164 
805726 •4h64 
005127 14a165 
005130 14a166 
Oo57U 20,734 
005732 042167 
Po5733 60541~ 
Po5734 000401 

4240 
•250 
4260 
•270 
4280 
•290 
4300 
4310 
'4320 
4330 
•340 
•350 
4360 
4370 
'4380 
4390 
HOO 
•410 
4420 
•430 
•440 
•450 
400 
40Q 
•480 
4'490 
4500 .,10 
4520 
4530 
4540 

"''O 060 
4570 

''ea .,90 
4600 
4h0 
020 
4630 
4640 
4650 
•660 
'610 
4680 
4690 
4700 
4710 
4720 
4730 
4740 
4750 

• 
• 
• 
• • 
• 
COR 

• 
• 
• • 
• 
• xco 

• • .. 
DIS 

OISCT 
• • 
• sys 

SVSCT 

* 
0 

POP9 TtME~SHARING SYSTEM MONITOR AND MESSA9E ROUTINES 

OPEN rIL~/DEVICE ROUTINES 

,STlTL OPEN f ILE/DEVICE ROUTINES 

TMS USER WANTS TO OPEN MIS USER CORE FILE ~N TME DISM 

Pl~L IN THE r1LE PARAMeTBRI FOR HIM 

'I I 
JMS 
JMI' 

SET UP THE f l~E PA•AMTERI ro- TM& USER CORE rlLE 
SET u~ THi cORe BUFFER PARRAMETEAS AND EXIT 

OPIN ACTUAL CORE, BUT DO NOT LOSE THE ORIGINAL 
r1~e PARAMET&RS •• TMUB AFreR THE COMMAND,,M& •A•AMETE~S CAN 
BE iET BACK TO TMi f l~E WMICM WAS PREVIOUS~V OPEN, 

I t I 

JMI VAl.CMK 
f"TVl'i 
A Cf 

MUST SE VA~IDATED roR TMIS ACTIVITY 
LOAD THE TYPE OF FILI CU~REN'LV OPEN 
SKIP l' NQT ACTUAL CORE 
JOI DONE ~~ NOW SE' UP TME r!ELD SPECIPICATIONS 

PAGE 40 

I.A 0. 
UD 
JMJ' 
DAe 
~AO 
DAC 
~·o 
DAC 

f"I ELD 
Ol'TYll 
ACF" 

IAVE TME OLD f ILE fY'i 50 we OON•T MAYE To fORCE THE BUFFER 
LOAD THE ACTUA~ co•& rLAG 

JMI' 

It I 

FT'f PE 
q,7777) 
PCMSK 
OPDON 

JMS UD !SIC 
J"tl' BOP EN 
•IDl<LEN 

ANB use IT TO RESET THE TYPE or rILE 
LOAD A STANDARD ADDRESS MASI< 
AND S&r IT 
NOW SiT UP T~E OPDON S•ECIFl~AT!ONI 

SET- U~ TMi USEA DIIK INITIALIZATION 
SET UP TM& CORE eu,r1R PARAMETERS AND EXIT 

TME USER WANTS TO OPHN TME sVs!EM LOGICAL e111< 

t I' JMI 
i.AC 
DAC 
CMA 

VALCMK 
C SSYIDA) 
FDA 

OAC Mf DA 
1 N>C MF"DA 
DZM FMIN 
OZM MF'MlN 
~AO SYS CT 
DAO F"MAX 
JM ft BO PEN 
·SSYSMAX•400•1 

ME MUST BE P~OPi-~T VALIDATE~ TO DO SO 

IET TME DEVlce ADD•&IS or TMI IYITEM LOGIC•~ DISK 

9ET MINus THE PI~E DIVICE ADDRESS 
IYITEM DISK STAR1S rROM WOAD ZERO 

SET MINUS THE MAXIMUM ADDRESS ON THE SYSTEM DEVICE 
SET UP TME CORE BUFfER PARAMETERS AND EXIT 

TMS USER WANTS TO OPEN ONE or THE V54 ~OGICAL DISKS 



DEBUG 051311'2 

D 

oo,ns 
005735 103215 
Po5736 fUJ3o7 
005737 g4;h63 

0057~0 
~o57U 61;$1U 
iJ057'2 144020 
j05HJ '140200 
Po5H4 613137 
Po57.5 141400 
0057'6 U33H 
0057•7 ~4l16J 
1057150 04216;$ 
005791 140001 
ja57~2 04~164 
005753 UU64 
105754 14216' 
005115 14h66 
Qo5716 UJ3~5 
005717 042167 
005760 6o54'1Z 

005761 
Po5761 aoh'1 
f05762 t50333 
005763 ?4UOO 
005764 60,611 
Go5?6' 2021!12 
pos1u 0421!1 
f05767 140200 
Po5170 605671 
f05771 750001 
Po57'12 04a0'1 
005773 6056'11 

D0,7'14 
00,714 

005775 hhU 
005776 h3JH 
po5777 042001 
006000 160000 
Po6001 '02163 
006002 '14aoo1 
U06003 04U63 
006004 740001 

4760 
4770 
4780 
4790 
4800 
4810 
4820 
4830 
4840 
4850 
4860 
4870 
488g 
4890 
4900 
4910 
4920 
4930 
4940 
4950 
4960 
4970 
4980 
4990 
5000 
5010 
5020 
,030 
!1040 
5050 
5060 
9070 
'080 
,090 
!UDO 
'110 
!5120 
'130 
9HO 
'150 
'160 
,170 
'180 
!5190 
5200 
'210 
'220 
!J230 
5240 
'250 
5260 
,270 

OU03a23 

• 
V5A 

• • 
* • 
• 
fJl,,O 

POP9 TIME·SMARING SYSTEM MONITOR AND MESSAGE ROUTINES 

OPEN FILE/DEVICE ROUTINES 

I' I 

JMS 
L.AC 
OAC 
NUM 
JMI' 
CLl.IRAR 
!U 
JMf' 
SZI. 
I.AO 
UD 
DAC 
CM.4 
DAC 
I NX 
DZM 
DZM 
~·e 
DAC 
JMP 

VAl,.CMK 
(040000) 
FDA 

M$G83 

MSG85 

<1000) 
FDA 
FDA 

MfOA 
Mf"DA 
F'MIN 
MF'MIN 
(•400000•.l) 
FMAX 
BOfl>iN 

ME MUST BE VALlDAT!D TO DO TMIS 

SET THE PMVS!CAL DISK DEVICE ADDRESS 
GET TM~ NUMee• or JME LOGICAL DlSK 
NO NUMBER ·~ FORMAT eR~OR 
PUT ANV LEGAL DISK NUMBER IN TME LINK 
SK!P IF THe OlSK NUMBER WAS LEBAL 

SKIP F'OR DISK ZERO 
eLSE LOAD THe ST4Rf OF DISK #1 (BLOCK 1000) 

SET TME LOGICAL. DIIKtS DEVICE ADDRESS 

SET MINUS ?ME rIL.E DEVICE ADDRESS 
LOQICAL DISK STA"TS ~ITM WORD !E~O 

SET THE PlL.E MAXIM~M ADDRESS 
SET UP TME CORE eu,reR PARAMITERS AND EXIT 

TMe uSER WANTS TO OP6N MIS PREVIOul rlL.E -· VALID ONLY WMEN XCORE: IS OP&N 

I• I 

L.AO 
hD 
II<,. 
JMP' 
L.AC 
DAe 
!U 
JMI' 
Cl..C 
DAC 
JMP' 

FTVPE 
ACF' 

DONE 
OF'TYP 
FTVPEi 

DONE 

PCMSI< 
DONE 

LOAD THE CURRijNTL.V O•EN F'ILE TVPE 
SKIP IF AN ACTUA~ COAE F'ILE WAI NOT PRiVIOUiLY OPEN 

OTHERWISE lGNOAE 
iLIE L.0AO •Me l'RIYIOUS rlLE TYPE 
lltilTOAi IT 
CHICK 'OR 4 CORE L!NOTM rILE 
IN WHICH CASE TM! MAIK IS STIL~ OK 
ELSE GIT TME fULL•MO~O MASK 
AND SET IT 
IX IT 

9LOCK FORCES TME ijLJFF'iR AND OpaNS THE SpECIFIED BLOC~ ON TME 
CURRENT D&VlCE AS A NEW 'ILE 

••• NUM 
JM' 
AND 
DAC 
~·w 
ANO 
hD 
DAO 
CM4 

MSG8J 
( 1777) 
TliMP1 
0 
FDA 
TEMP1 
FDA 

BET TM~ BLOC~ NUMBER 
IO•E SORT or F'OAMA• EAAO~ 
MASK TO JUST TME BtOCK NUMBER 

LOAD A DEVICE NUMB!RITVPI MASK 
RECOVER TME CURRENT DEVICE NUMBiR/TYPi 
ADD lN TME REQUEST!O BLOCK NuMBE~ 
SET TME NEW rl~E D!VICE ADORISS 

PAGE .. 1 
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D OPEN FIL.E:/DEVICE ROUTINES 

006005 042164 5280 OAC Mf"DA 
Oo6006 •42164 5290 I NX Mf DA ~ET ~I~Us THE FI~E DIVlCE ADDREss 
006007 142165 5300 DZM FMIN BLOCK STARTS WITM •o~o ZiRO 
Oo6os.o 142166 5310 DZM Mr;MI N 
0060!1 177401 5320 ~AW .. 377 
0060S.2 042167 5330 DAC nux SE'f MINUS TME MAXI~UM BLOCK ADDRESS 
006013 605472 5340 JMP BOPEN SET THE CORE PARAM!T!RI AND IXIT 



DEBUG 05131172 

D 

006014 
006014 525252 
(JQ60s.5 •42125 
006016 262426 
006017 H4555 

0060~0 

oo6oZ.o 
oo6U4 
oo6U5 
0060~6 

Oo6o:S7 f46ot 7 
0Q60•0 606050 
P060U '0015 
P060•2 141000 
Oa60tf3 6U667 

0060•4 
006U5 ,46016 
eo6u6 1ooao 
Oo6oH 6U667 

006050 

f 06050 70,000 
006011 106014 
fo6a12 D•U7'0 
Go6ot3 701742 
106054 •o•on 

00:1215 

5350 
5360 
5370 
5380 
5390 
5400 
5410 
5420 
5430 
5440 
'J450 
5460 
5470 
~H80 
'JOO 
5500 
5510 
5520 
5530 
,540 
5550 
5560 
5570 

5580 
,590 
,600 
'610 
5620 
!5630 
5640 
5650 
'J66Q 
,670 
'J680 

0060,5 ,690 

P060f5 '70,000 
P06016 201770 '700 
j060t7 701742 ,710 
006060 546014 !720 
006061 62~215 5730 

006062 ,740 

01~03123 

VALwD 
VAl..1 
VAL2 
l/AL.J 

VAL. 

VAL.9 

• • • 
• 
• 
• 

VAL..CMK 

PpP9 TIME~SHARING SYSTEM MONITOR AND MESSAQE ROUTINES 

MTSS 0Et3UGGER VAL.I DATE COMMAND 

,STlTL. MTSS DEBUGGER VALIDATE COMMAND 
,USE PURE 
525252 CONSTANT TO VA~IDATE A USER 
,AC16 $015$ 
,Ael6 $646$ 
,Ael6 $OEMS 
,HEAD D1M 
•• t 

,H!AD 
~MESS 
L. p..ie 
woqo 

D 
<tMMMMMMMMIWWWWWWW~IBBBBBBB8[)128. 

IPOAIOT 
SAD 
JMf' 
SAD 
SK~ 
JMP 
WO~D2 
SAD 
9101 

JMP 
Ml!'Of F 

M5G58 

VAl..2 

MSG58 

,llMC SAVE,ON 
BP!C IAL+O 
L.AC VAl..WO 
DAC SVAL.lD 
OEU 
JMI' MSMONXT 

GET TME VA~lDATJ~N LINE ON INPUT 
aeT TME rlRST TMAee CMARACTeRS Or 
,O~MAT ERROR Ir NOME 
CMiCK TME PUBLIC VAL.IOATION WOAD 

CMliCK THEM 
OK e- CHECK NEXT T~REE 
ELSE VALlDAT!ON !R,OR 
GET TM! NEXT THREE CMARACTERI 
CMliCK THEM 
vAL.IDAftoN successruL 
iLSE VALIDATION !RICA 

TU•N Of F MEMORV PR~TECT 

VALIDATE TMlS USSR 

GET fME NEXT COMMAND 

sea IF THi CURRiNT USER MAS BEEN VALIDATED~ If So. RITURN To TME 
CA~LER. OTMERWl$i 'RlNT A ~WHAT" ERROR MESSAGE, 

!NTill VAl..CMI< 
,PMC SAVE.ON 
t •I 

MPOFF" 
,l'MC SAVi,ON 
,,.C UL+O 
I.AC: SYAL.ID 
114PBU 
SAD VAL.WO 
,_ET VAL.CMK,X 
rO,.MAT 

TU•N orF MEMORY ,ROT!Cl 
L.OAO TME VALIDATION wo•o 

IS TMJS US9R VAL!OlT5D 
VES ..... RETURN 
NO .~ PRETSND WE DON'T KNOW 'ORMAT ME IS TAI.KING ABOUT 

PAGE 43 
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D MTSS DEBUGGER CLOSE L. IM IT MASI< BA Se COMMANDS 

5750 ,ST I TL. MTSS DEBUGGER CLOSE l. 1 MIT MASK BASE COMMANDS 
5760 • 
5770 • 
5780 * CL.OSE THE CU"1RENTLtY OPEN F' t I. E 
5790 • 

0060t3 5800 Cl,.0 .. ' 
006063 103314 5810 JMS FORCE; COPV OUT THE CURRENT BUFFER IF IT MAS BEEN ALTERED 
006064 103306 5820 JMS UC ORE SET. u~ THE USER co•e VILE PARAMETEAS 
006065 103304 5830 JMS SNCOID ser u, THE BUFfER '•••METERS 
006066 605671 5840 JMll DONE EXIT 

5850 • 
,860 • 
5870 • 

006067 5880 l.. IM ••• 
0060(>7 202044 !J890 ~·e LOCOR 
1)060,0 042041 5900 DAC L.lMlT 
Po6071 605611 '910 JM' DONE 

5920 • 
!'930 • 
,940 • 

006012 t950 MAS It I 

(;J06072 aoioH 5960 I.AC! LOCOA 
U06o'J 04io46 '97Q DAC MASK 
f 06074 to5671 ,980 JMI' DONE 

!'J990 • 
6000 • 
6010 • 

006075 6020 us t I I 

Po6o75 ZO~ou 6030 ~·e LOCO,. 
006076 00047 6040 DAO Re1.oc 
006077 60,6'11 6050 JMll DONE 



Df BUG 05/31112 

0 

006100 
006100 

006101 2oao44 
006102 042042 
006103 150001 
0061Q4 042007 

006105 
006105 1o;J251 
f#.06106 606136 
~061Q7 ,02046 
f)06UO 042014 

006111 
P061U 102042 
0 06112 1033U 

O
P06UJ 22h62 

06114 toao46 
0061!.5 14~014 
Po6U6 60612' 

D06U7 
Uo61!7 1oio•2 
006110 14~04' 
106111 606136 
IJ06112 i44i042 
P06123 140000 
P06U4 606111 

006115 
006U5 102042 
006126 'oao'1 
f 06121 04ao•J 
Oo6UO 122036 
io6U1 S.03320 
P06U2 12a162 
P06U3 i22037 

006134 
Oo6U5 606117 

oo6U6 
006136 

Oo6U7 f533U 
Po611U 60,611 
Oo61H f50324 
006142 60,671 
006UJ 606100 

6060 
6070 
6080 
6090 
6100 
6110 
6120 
6130 
6140 
6150 
6160 
6170 
6180 
6190 
6200 
6210 
6220 
6230 
6240 
6250 
6260 
6270 
6280 
6290 
6300 
6310 
6320 
UJO 
6340 
6350 
6360 
6;$70 
6380 
6390 
6400 
6410 
6420 
6430 
6440 
6450 
6460 
6470 
6480 
6490 
6500 
''10 
6'20 
6530 
6540 
6550 

OUOJ 123 

• 
• 
• 
SEA 

SE Al 

SEA2 

sEAJ 

SiA4 

SliA5 

?DP9 TIME·SHARING SYSTEM MONITOR AND MESSAGE ROUTINES 

MTSS DEBLGGER 

,STIT~ MTSS OEBLGGER 

SEARCH COMMAND 

SEARCH COMMAND 

!EARCH FOH WORDS IDENTICAL TO THE SEARC~ VALUE WMEN aoTM ARE MASKED 

. '' 
CRL.f PUT TME OUTPUT ON A FRESM LINE 

PAGE 45 

1..AC 
DAC 
CL.C 
OAC 

LOCOR 
LOC INITlA~lZE TME WOR~ING ~OCATION TO THE LOW ENO OF THE RANGE 

It t 

JMS 
JM!" 
AND 
OAC 

''' L.AC 
JMI 
I.AC 
ANI) 
!AO 
JM' 

~·o 
!AD 
JM' 
I NX 
NOi' 
JM if 

• ' t 

L.AC 
ANO 
DAC 
JM! 
JM! 
I.AC 
JM! 
CliH.r 
JM' 

. '' rm.1,.. 
UD 
JMP 
UD 
JMll' 
JM!!' 

TEMP7 

INVAL. 
SEA5 
MASK 
TEMP12 

LOC 
L.OCAT 
BPTR,X 
MAii< 
TEMP12 
SEA4 

LOC 
HICOR 
SiA5 
LOC 

SiA2 

LOC 
PCMSI< 
PC 
AORSW,X 
COL.SJ' 
BPTR, X 
DUMSW,X 

< SCR> 
DONE 
ENDIN 
DON& 
Si A 

SET THAT OP CODES ARE LE~AL 

GET TME v~~UE TO SeARCM F'OR 
DONE 1r A ;oRMAT EIROR OR NULL INPUT 
MODirY-BV TME SP.BctrteD MASK 
SAVE TME APJUSTED VALUE roR THI SEARCH 

LOAD THE ADDRESS o~ THE NEXT LOCATION To BE EXAMINED 
LOCATE IT 
LOAD TME VALUE TO BE E~AMINED 
MODirY BY THE SPIClrlED MASI< 
CHiCK POR A QOOO rrND 
GOOD FIND •- OUT,UT IT 

LOAD THE L,OCATlON POINTiR 
IEli IF' DONS 
ves 
NOT Y&T DONE ~· ADVANCE THE 'OINTER 
SKIP INSURANCE 
LOOP TO DO TME NEXf VALUi 

ourPUT TMi GOOD LOCATION AND CONTENTS 
LOAD THE successru~ ADORISS 
MASK TO TME ADDR!SI PIELD 
UPDATE THE PC To r•e LATIST LOCATION OUTPUT 
PRJNT TME ADDRESS IN TME COR-ECT FORMAT 
'0LLOW~D BY A COLON AND &PAC! 
LOAD THE CONTENTS 
,R!Nf THE ~ONTENTS IN TH& CORRECT roRMAT 
!NB THE LINE 
eONTINUe 

DONE 
GET 1ME TERMINATIN• nELIMITEN FOR TME ~AST VALuE 

CAIRI4GE RETURN ENDS TME COMMAND 

SYNTACTIC UNIT S&PlRATOR ENDS THE COMMAND 
ELSE DO TME NEXT SEARCM 



DEBUG 051311"2 

D 

ooti•4 
006U4 "77777 
Po6u5 ;s4ao4• 
Oo6U6 040010 
0061'7 213337 
Qo61r>o 04aoo1 

0061h 
Oo6U1 220010 
006U2 652000 
006193 S.0~217 
0061!54 S.U217 
~06155 IOOUO 
Po6U6 54200 
Po6U7 606162 
006160 S.0'121? 
806161 6061'1 

006162 
Po6U2 Z1U4D 
Qo61•:s 042001 
906164 lDIU 7 
Po6165 740040 

0Dh66 

oo;J2s,1 
106166 '4U06 
eo6u1 l4ao01 
1061'10 7ono• 
106111 700201 
0061'2 tOh71 
0061'3 6UU7 

6560 
65?0 
6580 
6590 
6600 
6610 
6620 
6630 
6640 
6650 
6660 
6670 
6680 
6690 
6700 
6710 
6720 
67JQ 
6740 
6750 
6760 
6770 
678Q 
6790 
6800 
6810 
6820 

6830 
6140 
H!Sg 
6160 
6170 
080 

01J03123 

O'ITPUT 
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.sun, 

I t t 

I.AW 
TAO 
IUC 
I.AC 
DAO 
I t • 

~·e 
l.MQ 
JMS 
JMI 
~~c 
UD 
JMlt 
JMI 
JM" 
,.c 
IUC 
JIU 
MLT 
!NT&R 
,l'MC 
t I e 

MTSS DEBUGGER 

MTSS DEBU'iGE,_ 

•2. 
LOCO" 
10 
<aoo, 
TEMP1 

101)( 

OUTPUT 
OUTPUT 
10 
MICO" 
HRl6 
OUTPUT 
MRl2 

<Ho' 
TiMl'1 
OUTPUT 

OUTPUT 
uv&,ON 

UICLAtLLS 6 
TAD T1iMP1 ,. .. ,,, 
JMlt ,•1 
UT OUTftUT1X 

MARDwAR& READ•IN '•'E• TAPE PUNCH COMMAND 

MARDWARE RE4D•IN PA•ER TAPE PUNCM COMMAND 

IE' TM& AUTo-INDiX R&QISTi~ fo TME ,l~ST ~OCATION TO ee PUNCHED 
lwMOl.I PUNCH FOR BtNARV TA~i 
IAVE IT 'OR TME SUIROUTINE 

LO~D TME NIXT WOAD TO 'UNCH 
UWE IT 
•UNCH THE r1"s' IIJ 11Ts 
~UNCM 1MI SiCQND S X SITI 
LOAD THE AID~ill or TMI WO-D 
DONUI 
ve1 
NO •· OUT•UT TME T-t•D SIX BITI 
'UNCH 1HI NE~T WORD 

LO•D BITS 7&8 'O~ TME LAIT LINI ON A MARDW4ME AiAD-IN T4PE 
IAVE rOR T"E SU8-0WT1Ni 
'UNCM THE ~AST SIX &!Tl or TME TAPE 

IHtrT AND ~UNCM THI NEXT ltX BITI 

me' TMI NiXT SIX BlTI 
INILUDI TMI MIQM•O•DER BITCS, 
,_UNCH IT 
WAtT rOR IT TO IETYLE 

UIT 



DEBUG 05/31/72 

D 

DOU74 
0061'4 75000l. 
006175 103312 
Po61'6 042007 
006177 2020H 
006200 i032'1 
000201 606216 
006202 062162 
006203 44il'6 
006204 202044 
Oo62D5 04~043 

Oo62Q6 542045 
f 06207 606216 
io6210 44Z04~ 
i062U 140000 
006212 zoaoH 
Oo62t3 i033U 
io62S.4 2oaooo 
io62U t06202 

00622.6 
00621.6 

Oo62i7 f533U 
006220 60,671 
006221 150324 
006222 to'6'1 
006223 ··~044 
00622• .- .. ao•' 
006225 740000 
006226 toh74 

6890 
6900 
6910 
6920 
6930 
6940 
6950 
6960 
6970 
6980 
699g 
7000 
'010 
7020 
7030 
7040 
70'0 
7060 
7070 
7080 
7090 
1100 
7110 
7120 
'130 
7140 
'11'0 
7160 
7110 
7180 
7190 
7200 
7210 
7220 
'230 

• 
• 
PAT 

• • 
• 

POl'9 TIME·SHARING SYSTEM MONITOR AND MESSA~E ROUTINES 

MTSS OE8U3GER 

,STIT~ MTSS DEBU~GER 

f t I 

ei..c 
JM9 LOCAT 
DAC TiMP7 
I.AC LOCOR 
JM9 INVAL. 
JMI' PAT2 
DAC BPTR,X 
INX 841.T 
I.AC LOCOR 
DAO PC 

CMEC~ roR • Bl.OCK PATCM 

UD 
JM' 
I NX 
NO" 
I.AC 
JMS 
I.AC 
JM,_ 
' .. 
OEL.IM 
UD 
JMlt 
UD 
JMlt 
I NX 
I N>C 
NOJI 
JMfl 

MICO~ 
PAT2 
L.OCOR 

LOCO• 
L.OCAT 
TiMPO 
PAT1 

<SCA) 
DONE 
ENDSN 
DONE 
LOCOR 
MlCOA 

PAT 

PATCH COMMAND 

PATCH COMMAND 

GET A PO?NTER TO IT 
'LAG TMAT OPCODES ARE LiGAL 
LOAD THE ADDAESS AT WMICM TO DO THE P4TCM 
GET TH~ VA~UE TO P.8TCH TME-E 
DONi 1r A fORMAT ilROR OA NO MORE INPUT 
!LIE 00 TME ~ATCMl-G 
BET fME BUfFER ALTERED FLAG 

UPDATE THE PC TO T-11 LAIT LOCATION 

8Ei lf TME B~OCK II DON& 
If SO, RESUME NO~MAL ~ATCHING 
ELSE MOVe THe POINTER TO TME NEXT wo•o or TME BLOCK 
IKIP INSURANCE; 
LOAD THE NEXT ~OCAf ION TO PA,CM 
LOCATE IT 
"ELOAD THi SAMi CONTSNTS 
AND PATCH IT 

GET TME I.AST DELIMfTBR 

CANRIAGE RETURN ENDS TME COMMAND 

SYNTACTIC UNIT DILIMITER ENDS TM& COMMAND 
ADVANCE TME POINTEI IN CAiE Of ANOTHER PATCM 
MAME MJCOR KEE~ UP WtTM LOCOA OR ELSE WE •UN WILD 
IN CASE Of A SKI~ 
LOO~ FOR ANOTHER C0N'6NTS TO PATCH 



DEBUG 05/31172 

D 

006227 
006221 Hao4J 
~06230 740000 
Ooo2u 202043 
Qo62s2 04ao•5 
006233 606241 

0002:17 2oaoH 
006240 04i043 

Oo62u ~oioH 
po6u2 '533•1 
P06243 60•211 
oo62tf4 s,4aoo1 

0062•5 
00•2•5 

1062•6 z.oao•a 
806247 '020!J1 
Q06250 2.22036 
006251 103320 

0062,2 
006252 ao2o43 

7240 
'1250 
'260 
'270 
'1280 
'1290 
'1300 
1310 
'1320 
'1330 
'1340 
'1350 
'1360 
'1370 
'1380 
7390 
'1400 
7410 
,420 
1430 
'1440 
1450 
1460 
7470 
'1480 
'1490 
7500 
,.51g 
1520 
'1530 
'1540 
1550 
'1560 
'1570 
'1580 
'1590 
1600 
1610 
'1620 
76:50 
1640 
'7650 
'1660 
'1670 
'1680 
'1690 
'1700 
'1710 
'1720 
'1730 
'1740 
7750 

OU03S23 

• 
• 
• 
• 
• 
• 
• 
• 
• 
* • 
• 

• 
* OUM 

• .. .. 

TD50 

no20 

TTD30 

POP9 TIME~SHARING SySTEM MONITOR AND MESSAGE ROUTINES 

MTSS DEBUGGER 

,STIT~ MTSS DEBUGGER 

DUMP COMMAND 

DUMP CoMMAND 

DUMP PRINTS ON T~E TE~ETYpi IN THE CURRENT FORMAT TM& Fl6LD SPECIFIED 
rROM T~E CURRENTLY OPEN rJLE. OUM•ING CONT!NUES UNTIL A NEW COMMAND IS GIVEN. 
A NUL~ FliLO WILL DUMP TME NEXT LOCATION, OU~P RESETS TM& ~C 4S IT DUMPS, 
ON 6>C1T FROM OUMPt TMi 'C WILL BE SET TO TME LAST LOCATJON DUMPED, 
CE,G, THE COMMAND <OUM ,, MILL DUMP THE CURRENT LOCA,ION AGAIN, 
WMILE THE COMMAND OUM 1> WOULD DUMP THE NEXT LOCATION. 

SET TO DUMP THE NEXT ~OCATION ·- aer MERE ON A VACUOUS SYNTACTIC UNIT 

' .. 
I N>C 
NOii 
~·c 
DAO 
JM_. 

1,•. 
~·o 
SU 
JMI' 

PC 

PC 
HlCOR 
TT050 

COMFLG 

DONE 

ADVANCE TME COUNTER roA THE ~UMP 
PROTECT ,ROM A POS9IgLE IKIP 

SET TO DUMP ON~V TAE ONE LOCATION 

OEMERA~ T&~ETY~E D~M' DRIVER 
LOAD TME COMMAND·A~RIADY·P•OCESSED rLAG 
SKI" 1r NONE 
EL.IE e~ IT 

SET uP THE PC TO fOLLOW TMi DuMP 

LOCOA 
PC PC ORIGINATES 4T T~E LOW ENO or THE FIELD 

TTDVM PRINTS ON THE TELETY~E THE CONTENTS Or TME OPiM r1LE, IN TME 

PAGE 48 

e~RRENT FORMAT. rROM LOCOR TMROUOM HlcOA~ •ME LOCOR rs &QUA~ TO TMe LATEST LOCATION 
•RINTiO AT ALL TIMES, A SYMBOLIC OUM~ rs P•1NTEO FOU• LOCATIONS 'ER LIN&• 
•~L OTHER FORMATS ARE ~R!NTeo EIGMT LOC4TJ~NS 'EA LINE, OUT,UT IS DOUeLE" 
B~ACEU eErORE E4CH LINE WHDSE STARTING ADD•ESS II AN OCTAL MUNDRED, 

I.AC 
hD 
JMP 
DZM 

e~~r 
!,.AC: 
ANO 
JMS 
JMS 

''. 
L.AC 

DU MSW 
<L.AW SMOO) 
no10 
TEMP1 

PC 
Pc;MSI< 
AORSW,X 
COL SP 

PC 

LOAD TME DUMP PORMAT SWITCM 
SKIP UNLESS A SYMBOLIC DUMP IS REQUESTED 
8PiCIAL. Si•·UP fOR A SYMIOLIC DUMP 
NO OTM~R rORMAf MAS A MALf LINE MASK 

START OF A NEW LIN! 
GET A F"RESM 1..lNi 
LOAD TME NEX T ADDIESS TO ~~INT 
MASK TO TME ADDRESS r1e1..o 1r NEEDED 
PRINT rHE ADDRESS IN TMi P~O,ER FORMAT 
PRJNT A COLON AND SPACE Arre• THE ADDRESS 

PRINT THE NEXT CONTENTS ON TME SAME LINE 
LOAD THE NEXT ADDRESS 



DEBUG 05/31/12 

D 

Po6253 103312 
Qo6254 222162 
Po6255 S.22037 

006256 
Po6256 20~043 
006257 542045 
Po6260 605671 
006261 442043 
~06262 140000 
006263 202043 
Po6264 513317 
006265 141200 

0062t6 
906267 204?043 
0062'10 h~J42 
006211 142001 
0062'12 t0624!5 
006273 14l.200 
006274 606245 
006215 103316 
P06276 6062!2 

006277 
Oo62'17 213343 
oo6:Soo 042001 
006JD1 606245 

1760 
7770 
1780 
1790 
1800 
1810 
7820 
7830 
7840 
1850 
1860 
1870 
7880 
?890 
'7900 
7910 
1920 
7930 
'7940 
7950 
1960 
7970 
7980 
1990 
8000 
8010 
8020 

OU03 I 23 

TT040 

~OP9 TIM~-SHARING SYSTEM MONITOR AND MESSAQE ROUTINES 

JMS 
l.AC 
JMS 

I• I 

L.AC 
SAD 
J~P 
t NX 
~OJI 
L.AC 
ANO 
SNA 
CRl.f 
I.AC 
AND 
!AD 
JMll' 
SNA 
JMI' 
JMS 
JM,. 

' .. 
L.Ae 
DAQ 
JMI' 

MTSS DEBuCiGER 

LOCAT 
BPTR,)( 
DUMSW,X 

PC 
HlCOR 
DONE 
PC 

PC 
<77) 

PC 
( 7) 

TiMP1 
TTD20 

TTD20 
SPACE 
TTD30 

( 4) 

TEMP1 
TTD20 

DUMP COMMAND 

GET A POINTER TO THIS CONTENTS 
LOAD THE CONTENTS fO PRINT 
PRINT THE CONTENTS IN TME REaUESTED rORMAT 

DECIDE WHICH THING TO DO NEXT 
LOAD TME LOCATION JUST OUTPUT 
CMliCI< F'OR DONE 
DONE ... EXIT 
NOT DONE ver ~- MOVE TME POINTER TO TME N&XT WORD 
SKIP INSUR~NCE; 
NOW ~OAD THE UPD•TEO PC 
AC • 0 1r A 8L0CI( er OUT~UT MA! JUST ENDED 
MAS nu 
VEI ~· OOUBL~ SPACE 
RE~OAD TMi LOCATION 
AC • 0 IP A LINE OJ OUT,UT MAS JUST ENDED 
CHECK ~OR TMe ENO Or A MAL~·LINE 
¥El 
CHICK roR END Or A FULL LINE 
VEI 
PRINT A SPACE AfTE~ THE WORD 
NO •• OONTlNUE ON TM& SAME LIN& 

SE' 4 ~OCA,ION ~!R LINE FOR A SYMBOLIC DU"P 

seT TME MA~F-LINB 'LAG 
REIUMi THi DUMft 

PAGE 49 
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D 

006302 

006302 
Oo6Jo2 iU327 
00b303 042052 
POb304 606515 

006305 
oooJo5 •oio52 
0Q63Q6 606553 

006307 
oobJS.5 Zoio20 
00639,.6 606515 

0063l7 
Poo3t7 •oZo52 
0 Q632 0 606522 

D063U 
000316 zoaou 
006327 606515 

oo•no 
006330 40i052 
006331 606526 

00•312 
006337 loio16 
Po63ttO 60f»515 

0063•1 
Oo6JU •02052 
Oo63tt2 •06510 

00•3•3 
Po6J51 ~02022 
po6H2 •o~515 

0063,3 
006393 •oao52 
Oo63U 606532 

0063,5 
006362 io2021 
Po6363 to6512 

006364 
Oo6J64 •02052 

006365 
006366 
006376 

8030 
8040 
8050 
8060 
8070 
8080 
8090 
8100 
8110 
8120 
8130 
8140 
8150 
8160 
8170 
8180 
8190 
8200 
8210 
8220 
8230 
8240 
8250 
8260 
8270 
8280 
8290 
8300 
9310 
8320 
8330 
8340 
8350 
8360 
8370 
8380 
8390 
8400 
8410 
8420 
8430 
8440 
8450 
8460 
8470 
8480 
800 
8500 
8510 
8520 
8530 

01J0312.3 

• 
• 
REG 

• 
• 
• 
• 
UTS 

~ACS 

RSC 

"$C2 

POP9 TIME•SMARlNG SYSTEM MDNJTOR AND MESSA;e ROUTINES 

SENSE USSR REGISTE•S 

,STIT~ SENSE USER REGJSTE•S 
,USE PURE 

••• 
~·e 
DAC 
JMP 

< St<P > 
RiGBR 
A DONE 

LOAD THE REGISTERS BRANCM swtTCM 
ANl'J SET IT 
NOW f IND O~T WMlOM ReGISTE•S TO DUMP 

GET, AND PRINT, THE REQUESTED REGJSTER 

••• 
>eCT 
JM~ 
"4E5S 
L.ilC 
JM' 

I' 8 
>CCT 
JMI' 
MESS 
I.AC: 
JM'9 

••• 
)(CT 
JMfl 
MUS 
L•C 
JflH~ 

ic+ 
JMI' 
MUS 
~·e 
JMll 

et I 

XCT 
JMlt 
ME$5 
I.AO 
JMll 

RiGBA 
ASTS 
<STSI >,5 
STSAYli 
f REG 

REGBR 
UC 
<ACI >•• 
ACS. Vii 
F"REG 

RiBBli' 
AMQ 
OtQa >14 
HQSAVE 
f REG 

RiGBR 
AACS 
<ACSt >•5 
ACSW 
f REG 

RiGBR 
A$C 
<SCI )14 
SC SAVE 
SREG 

xc+ REGBR 

BRANCM TO A~TE~ TM& REGISTER 
PRlNT !H6 REGlSTSR NAME 
LOAD TME use~·s flR~G•AM !NTE•AU'T STATUS R~GIST&• 
~RJNT IT IN OCTAi. 

BRANCM TO A~TE~ TME ACCUMULATO• 
PRlNT THE REQIST&R NAME 
LOAD THE use~·· ACCUMULATO• -EGllTEA 
PRINT IT JN OCTAL 

BRANCM TO ALTER TME MQ RIGISTE• 

BRANCM TO ALTE• THE ACCUMULATOR SWITCM&S RIGISTI~ 

LOAD TME USEA•S ACeUMULATO• SWITCHES SOFTWARE AiGISTER 
PRINT IT IN OCTAL 

BRANCM TO A~TEA TME ITEP COUNTER REGllTE• 

'0RMAT CAN•T ALTEA TME VA~lnATION REGISTEA 
MESS <VALIDATION: >,12. 
MPOF"F" 
,PMC SAVE.ON 

PAGE ~O 
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D SENSE USER REG ISTEll!S 

006376 705000 SP.EC IAL+O TUfitN oFr MEMORY PROTECT 
006377 20J.710 8540 L.AC $VAL.ID 
P06400 101.742 8550 MPEU 
006401 to6512 8560 JMP SREG 

8570 
006402 8580 Rpc 

I• t 

Po6402 •02052 8590 XCT REG811t 
006403 to6!557 8600 JMP APC BRANCM TO ALTER TM! ~ROGRAM eoUNTER RiGJUEll 

00~404 8610 HESS <PC& )14 PRINT THE REGISTER NAME 
P064U 202017 8620 LAC PC SAVE LOAD THE USERfS PROGNAM COUNTE- AND MACH:! NE STA TE 
00645.2 '1;t276 8630 AND <17777, RECOVER JUST TME PIOORAM COUNTER 
0064!3 606512 8640 JMJI sREG PRINT IT IN LEADING-ZE~O&s-suP•~lssED OClAL 

8650 
006414 8660 RI.I< '.' 

Po64S.4 •02052 8670 XCT RiGBA 
Oo64S..5 606537 8680 JMP Al.I< BRANCH TO ~L.TER TM5 LINK REG!STE~ 

0064S.6 8690 MESS <LK1 >14 PRINT THE REGISTER NAME 
Oo64!3 102011 8700 k'o PCSAVi LOAD THE USERtS PC AND MACHINE STAT& 
006424 140010 8710 Al. MOVE TME LlN~ BIT (AC cot> TO TME LINK 
006425 75DOU 8720 OL.I< RECOVER JUST TME ~INK 
006426 606512 8730 JMJ' SREG 

87'40 
8750 

006417 8760 JUL.I.. I• I DO Al.l. O' TME RE; IIURS 
006427 402052 8770 XCT RiGBR 

D064IO 8780 'O"MAT CANNOT ALTER ALL RIG!STE•S 
00601 8790 MEIS <ACI )14 

006436 aoaou 8800 I.AC ACSAVi 
006437 12203' 8810 JMI RiGIW,X llR·l NT l'HE RiBlSTIR IN TME Dill•&D F'OllOU T 

ouoo 8820 MIUS <MQI )14 
00640 I02U6 8830 I.AC HQUVE 
Po606 '220U 8840 JMI lllfiGIW,X JtRtNT ~HE REQISTE!R IN TM& DEi I•&D rOllOU T 

00640 8850 "4ESS <PC I ) , 4 
Po604 202U7 8860 I.AC PCSAVi 
Po6455 hU'16 8810 AND <17777) 
Po64'6 12203' 8880 JMS R&GIW 1 >< PRlNT THE REBISTIR IN TME DEII•&D FORMAT 

006417 8890 MESS <L.Ks )14 
006464 ao2u1 8900 k•c PCIAVi 
006465 740010 8910 A I. 
006466 '750010 8920 GI.IC 

006467 8930 OCTZ 
006411 8940 MESS <STll ),5 

006477 ioao20 8950 LAC STUVE 
006500 '2203' 8960 JMI AiGSW,X ltR!NT TME REQISTIR IN THE DEi IRED F'O•MAT 

oo•s01 8970 MESS <AClt ),5 
Qo65o7 2oao~2 8980 I.AC ACSW 
Oo65S.o S.22035 8990 JMS REGIW,>< PRtNT THE REGIITIR IN TME DHt•ED ro•M•T 
Po65t1 6063'5 9000 JMlt RSC2 JtRtNT THE SC REGISUA 

9010 
0065S.2 9020 SREG ' .. 
0065i2 •no OCTZ ltRtNT THE AC IN LE•DING·IE~OES•SUPPREISEO OCTAL 

0065!4 60651, 9040 JM"' AOON! ti TMERE ANOTHER R!GtST&~ A&QUEST? 



OEBIJG 05131/12 OU0:5a23 POP9 TIME•SHARING SYSTEM MONITOR AND MESSASE ROUTINE& PAGE 52 

D SENSi USER REGISTERS 

9050 
006515 9060 fREG .. ' PRJNT THE FU~L AC !N OCTA~ 

llo65t5 122035 9070 JMS RiiGSW,x PRINT THE AC IN THE DESlAED ro•M•T 
~065S.6 606575 9080 JMP A DONE IS THERE ANOTMER REGISTER REQUEST? 
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D 

006517 

0065S,7 
006517 213301 
006520 042052 
006521 to6515 

006522 
006522 
006523 

006524 04201' 
P06525 606515 

006526 
006526 
006527 

oo65:so o4aou 
006s,1 to6515 

D065:il2 
D065U 
0065~3 

006534 5U317 
006535 0420U 
Oo6n6 to6'15 

0065,7 
D065~7 
D065•0 

006,.1 '144020 
0065.-2 740200 

0065-3 
Po65U 140020 
Po65•5 041000 
Po65U 2oa011 
Po65•7 '1U44 
006550 142000 
Oo65U 042017 
Po6552 to65'' 

006513 
0065f3 
D065f4 

006555 042020 
Oo6556 606575 

0065,7 
006597 

9090 
9100 
9110 
9120 
9130 
9140 
9150 
9160 
9170 
9180 
9190 
9200 
9210 
9220 
9230 
9240 
9250 
9260 
9270 
9280 
9290 
9300 
9310 
9320 
9330 
9HO 
9350 
9J60 
9370 
9380 
'390 
9400 
9410 
9420 
9430 
9440 
9450 
9460 
9470 
9480 
9490 
9500 
9510 
9520 
''JO 
9'40 
9550 
9560 
9570 
9580 
9'90 
9600 

01J03123 

• 
• 

• 
• 
• 
UC 

AHQ 

ASC 

ASTS 

•~c 

POP9 TIME·SHARING SYSTEM MONITOR ANO MESSAGE ROUTINES 

A~TER TME USER REGISTERS 

,STIT~ A~TER THE USER REGISTERS 
,USE PURE 

'.' 
~AC 
DAC 
JMP 

'.' NUM 
WMAT 
DAC 
JM,_ 

I' t 
NUM 
WMAT 
DAC 
JMP 

I It 

NUM 
WMAT 
AND 
DAC 
JMI' 

••• 
NUM 
WMAT 
CL.1. llUR 
SU 
WMAT ,. . " 
t)AC 
I.AC 
AND 
WOA 
DAC 
JMllP 

I' I 

<NOP> 
REGBR 
A CONE 

ACS.VE 
AO ONE 

MQSAVE 
A DONE 

(77) 
SChVi 
A DONE 

TiMPO 
PCUVE 
('J7!777) 
TEMPO 
PCSAVE 
A DONE 

LOAD THE A~TE~S BRANCM SWITCM 
AND SET lT 
NOW FIND OUT WMICM REGISTER fO ALTER 

GE' THE NiW VAL.U! ro~ TME Ul!R•S AC 
FOllMAT ERROR 
IE' THE NiW US&RtS AC VALUE 
ANOTHER REG,ISTERt11 

GET TM& NEW VALUE roN TMI USER'S HQ 
'OlllMAT ERROR 
IET TME U$!R'5 NEW MO VALUE 
ANDTHiR RE~ISTERt?t 

GE' TMI NEW VALUE 'OR THE USIR9S STEP COUNTER 
J"Ol'MAT ERROR 
IC 11 A SJXBIT REGISTIR 
SET TME USER'S NEW STEP COOUNT VALUE 
ANDTMER R&GISTERt?t 

GET TME NEW VALUE roR THI UllR'S LINK 
JORMAT ERROR 
MO~E TME VALUE INTO TME LINK 
IKlP I' A YA~UE OF ZERO OR ONE WAS TY,ED ·• GOOD VALUE 
AN¥ OTMEA VALUE IS AN ERROR 
M0¥E TME VALUE INTO AC CO> 
IAWE lT 
LOAD TME useR•S ,c AND MACHINE STATE 
GE' RID or TME OLD LINK 
INSERT TMi NIW LINK 
IA~E TME UPDAT!O PC AND MACMINE STATE 
ANDTHER REGJSTeR,1f 

PAGE 53 

NUM 
WMAT 
t!AC 
JMI' 

SE' TM& NEW VA~UI roR TME US!R•S P~OGRAM INTERRUPT STATUS NUM 
'01MAT ERROR 

I ' t 
NUM 

STSAVE 
A DONE 

ser TMi uuaeR•S NEW PAOG•AM !NT~RAUPT ST•tUI ~EGISTe• 
ANOTHER REG1STER,1f 
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D A1.,TER Tl-IE USER REG·I STERS 

006560 9610 WMAT POlllMAT ERROR 
006561 h3216 9620 AND ( 17777) REllUC:E IT 'O JUST JC 
Po6562 04~000 9630 l>AC TEMPO 
Po6563 102017 96'40 I.AO PCSAVE LOAD THE USER,S o~o 'C ANO MACMINE STATE 
Po6564 '13324 9650 AND <700000) GET RID or TME O~D PC 
po6565 24~000 9660 )(OR TiMPO PUT tN THE NEW PC 
006566 04ilOF 9670 DAC PC:SAVE SAVE TME UPDATED PC AND MACM!NE STATUS 
Po6567 606515 9680 JMP AO ONE ANOTHER REGISTER!?I 

9690 
006510 9700 ucs It t 

006510 9710 NUM GET TME NEW VA~UE ro• TME USER'S AC SWITCHES 
006511 9720 WIOT f'O~MAT ERROR 

006572 042022 9730 DAC ACSW !ET THE NEW YA~UE or TME USiR•I AC SW!TCMES 
Po6573 606515 9740 JMll A DONE ANDTHER REGIITERt?t 

9750 
006574 9760 AVAL. It I 

0045,4 9770 WMAT CMO T AL TiR ¥Al. I DAT I ON REGISTER 
9780 • 
9790 • 
9800 ... AL.MOST DONE ..... f l..AG TME COMMAND AND ~OOK r~A TME NEXT 
9810 • 

006575 9820 4DONI I I I 

Oo65'5 ·'4~053 9830 INX COMF'l.G 'L.AG THE COMMAND 
Po65'16 605560 9840 JMll MODE 'R¥ TO PICK UP ANOTM&R ONE 



DEBUG 05/31172 

D 

006577 
0065'7 142150 

006600 
P066U 61JU1 
Oo6602 '13345 
Oo66Cl3 25~30 
Po6604 042002 
Oo66Cl5 213347 
006606 042001 

006607 

P066D7 105000 
oo66s,o aos. 111 
Oo66U 604431 

Po66!2 20~017 
Po66t3 606602 

0066S,4 
0066l4 102151 
f o66U '5033;J 
0066!.6 74i000 
P066f.7 606622 
006610 1021'2 
006611 042151 
006622 S.0133.4 
oo6H3 to•on 

OU03123 

9850 
9860 
9870 
9880 
9890 
9900 
9910 
9920 
9930 
9940 
9950 
9960 
9970 

9980 
9990 
10000 
10010 
10020 
!0030 
!000 
10050 
10060 
10070 
10080 
10090 
10100 
10110 
10120 
10UO 

• 
• 
TRA 

CON 

EX I 

EXJ2 

POP9 TIME·S~ARING SYSTEM MONITOR AND MESSAGE ~OUTINES 

USER JUMP/TRANSFER/CONTINUE COMMANDS 

,S!lT~ USER JUMP/TRANSFER/CONTINUE COMM4Nes 

••• 
oz~ 
NUM 
JMI' 
AND 
XOR 
DAO 
L.•e 
DAC 
r.4POFF 

PMFL.AG 

MSG83 
<417777) 
<100000) 
TiMP2 
(507000) 
TEMP1 

,PMC SAVE,ON 
IPSC UL+O 
LAC. SNUMBR 
JMI' M$MX5 

' .. 
'9•0 
IAO 
11<'' 
JM'9 
I.AC 
DAO 
JMI 
JMll 

FfYPE 
ACF 

EXI2 
OFTYP 
FTYPE 
FORCE 
M$MONXT 

SET TME NEXT PROGRAM TO BE A USER PROGRAM 
GET l'HE ADDRESS 
DOM•T ACCEPT A NULL ADDRESS 

SET TME RESTART ADDRESS 
LOAD TME SWAPPER CON,ROL ~ORD 

TU•N OfF HeMORV ~ROTECT 
LOAD THE USER COR~ PROGRAM NAME 
SWAP TO IT 

LOAD TME U$ERtS RESTART ADDRISS 
AND RESTARJ MIM TMERE 

GET OUT Of ACTUAL CORE MOOE 
LOAD THE CURRENTLY OPEN flLE rVP! 
IKtP UNLESS WE R&ALLV DO HAYI TH! ACTUAL CORE FILE OPEN 

&LIE JOB 18 DONE •• EXIT 
LOAD THE ,REV10U9 'ILE TVPE 
AND RiSTOR IT TO lfS RIGMTFUL P~ACE 
,oRce THE aurr&A eEroRe au1TTING 
NEXT COMMAND 
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0 

01J03123 

10140 
10150 • 
101'>0 • 
10170 • 
10100 • 

006624 

0032i1 
006624 

10190 • 
S.0200 • 
10210 

006626 623221 

006627 

00;$223 

10220 
102;so 
10240 
102,0 
10260 

P066f 7 652000 10270 

60606 
~53350 

u~:s: 
UU50 
103503 
64U06 
3533'0 

iU:Sj 

10200 
10290 
10300 
10310 

10320 
10330 
10340 
103'0 

OMOO 

AMOD 

003225 6MOD 
0066•2 652000 10360 
0066•3 10~227 10370 
Do66•4 10~221 10310 
Oo66•5 1oa221 10390 
0066•6 62322, 10400 

10410 
10420 

0066•7 10430 

003221 six 
0066•7 641606 10440 
0066~0 ~53351 10450 
006651 141100 10460 
Po66~2 ~53352 10470 
po6653 i5J350 10480 
006654 103503 10490 
006655 623227 10500 

10510 

PDP9 TIME•SHARING SYSTEM MONITOR ANO MESSAGE ROU'INES 

MTSS DEBUGGER 

,STIT~ MTSS DEBUGGER 

O~TPU! SUBROUTINES 

OWTPUT SUBROUTINES 

SU9ROUTINES TO OUTPUT TO THE TELETYPE TME CONTENTS or TME ACCUMULATOR 
IN ANY OF TME LEGAL rORMATS, 

ENTE~ OMOD 
,PMC SAVE.ON 
••• oct 
"ET 

eNTeR 
,PMC 
••• 
L,MQ 

OMOO,X 

,OUP 3,3 
EAfiCL..A ! LLS 6 
un c24o> 
JMI TSTT¥OT 
EAICLA!LLS 6 
TAD f240) 
JMS TS TT¥ OT 
!UCLA!LLS 6 
uo ca•o> 
JMI TSTTVOT 
•ET AHOD1X 

!NTER 6HOO 
,l'MC SAVE.ON 
•. ' . 
I.HQ 
JMI SJ)( 
JM9 SIX 
JMS SIX 
•ET 6MOo,x 

pR!NT THE AC, INCLWDING LEADING ZEROES, IN OCTAL 

EXtT 

PRlNT !He AC IN ACl6 SIXllT ASCII 

SET UP TME WORD TO 'RINT 
ONCE roR iACM CHARACTER 
RECOVEI TMB NEXT C~AMACTER 
RECONSTITUTE TMi AICJI 
,RlNT f HE CHARACTE• 
RECOVER TMe NEXT CAARACTIR 
RiSONSTITUTE TME AICII 
,.RlNT THE CHARACTe• 
REPOVEA TH~ NEXT C•A•ACT&R 
RECONSTITUTE TME AICII 
PRtNT TH& ~HAAACTE• 
un 

PRINT TME AC IN TRIMMED llXBIT 

IUi THE VALUE 
P.RtNT TH! rJ~ST CHARACTER 
,R1NT fHE SECOND CAA•ACTIR 
PRINT THI THIRD CHARACTER 
!XlT 
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ENTE~ SIX PR~NT THE NEXT CM•••cTER rROM THE MQ AS TRIMMED SIXBIT ASCII 
... ~C SAVE,ON 
' .. 
UICL.A!LLS 6 
TAD <•40) 
SPA 
TA 0 
TAD 
JMI 
"ET 

<100) 
(240) 
TSTTVOT 
s1x,x 

RECOVER THE CMARACTE• 
300tS GO NeG4TIVE• 2oo•s GO POllTJV& 
CHECK WHlCM IT WAS 
IT WAS A 300 
!T WAS A 200 
PRINT TH& CMARACTER 
EXIT 



DEBUG 05/31112 

D 

0066,6 

0032h 
P066S6 640511 
Po6657 103503 
Po6660 640611 
Po6661 103503 
006662 623231 

0066t3 

OOJ2~3 
Oo6663 h3353 
006664 10~503 
006665 623233 

006666 

0032~5 
006666 640507 
Po6667 'UJ54 
0066'0 s.oJ5oJ 
006611 640607 
006612 51~3'4 
po66!3 1035U 
Po66"4 62323' 

006615 

QOJ2'17 
Po6615 664000 
Uo<>6'16 042000 
0066'7 744400 
Po6100 606704 
Po6701 442000 
006702 76025' 
j06703 103503 

006704 
Oo6704 162001 
P067D5 040UO 
006706 ao2000 
(JQ6707 65332:5 
D067lO 000012 
0Q67U 060010 
006712 •41002 
006713 144200 

01)03123 

10520 
10530 

S.0540 
10550 
10560 
10570 
10580 
10590 
1.0600 
10610 

106ZO 
106i50 
10640 
106,0 
10660 
10670 

10610 
10690 

t~~u 
10120 
101;so 
10740 
107H 
10160 
10770 

10780 
10190 
10800 uuo 
l0820 
ue;so 
10840 
108'0 
10860 
10870 
108'0 
10890 
10900 
10910 
10920 
10no 
10940 
109'0 

SMOD 

7MOD 

OliC2 

DiC4 

PQP9 TIME-SHARING .SYSTEM MONITOR AND MESSASE ROUf INES 

MTSS DEBUGGER -- OUTPUT SUBROUTINES 
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ENTER HMOO 
,P'4C SAVE,ON 
It I 

I.RS 
JM5 
LL.S 
JMS 
lltET 

ENTER 
, P"1C 

ENTER 
I P'MC 
It. 

LR9 
AND 
JMS 
LL.9 
AND 
JMS 
•ET 

••• QSM 
DAC 
INl.1CL.L 
JMP 
I N>C 
LAW 
JM! 

.. ' 
LAW 
DAC 
I.AC 
lDlV 
10. 
IUC 
LAOQ 
UA I Ct.L 

9, 
TSTTVOT 
9, 
rSnVOT 
HMOo,x 

8MOD 
SAVE,QN 

( 377) 
TSTTVOT 
8MOO,X 

7MOD 
SAVE.ON 

7 
<177> 
TSTTVOT 
7 
( 2,77) 
TSTTYOT 
7MOO,X 

DMOD 
SAYE,ON 

TiMPO 

DiC2 
TEMPO 
SM I NUS 
TSTTVOT 

TiMP2•1 
10 
TiMPO 

PRINT THE AC AS ONe •SCll CMARACTeR IN e•CH HALr~WORD 

KEiP THE UPPER CMA•ACTER 
ftR!NT IT . 
RECOVER TM~ ~OWE• CM•RACTER 
PRINT IT 
UIT 

PRINT ~ME AC AS ONE ASCII CHARACTER IN ACC10p17) 

HAIK TO TME CMARACTE~ 
PRINT !.HS CHARACTE• 

PRINT THE AC AS STEXT rORMAT (CHARS IN BITS 4•10J11-l7) 

KEIP TME UPPIR CMA•ACTER 
"AIK TO SEVEN BlT CODE 
llR INT IT 
R&COVER TME 1.owe• CMAR•CTER 
HAIK TO SiVEN BIT oooe 
llR~ NT lT 
IX·IT 

PRINT THE AC AS A SIQNEO DECIMAL YALUi 

GET TMI 5J9N AND MlGNITU~i or TMI AC 
IAWE THE MAGNlTUOE ~· IT IS CO-RiCT roR POSITIVI QU4NTITIEI 
IKt, 1r TMI NUMSIR WAI NIGAT!VE 
ILIE ,,EPA•ATIONI ARE DONE 
ALLOW roR ;&M•I ON!•I COMPLEMENT CONVERSION 
LO•D A-MINUI ~lGN 
ANB PR INT IT 

LOlD A POlNTIR TO •Mi oufPuT eurreA 
AND SET l T 
LOAD TME VALUE TO 'RINT 
Dl'llDE BY 10 

ITDRE THi NE•T DIGIT 
LOAD THE QUOTJ!NT 
IKSP l~ DONi 

NOTE TMEAE CANNOT Bi MORE THAN 5 



DEBUG 

Po6714 
006715 

006716 
006717 
006720 
po6721 
Po6722 
Po6723 
00672• 
Po6725 
Po6726 

05/31/'2 

D 

606707 
777777 

;$40010 
f 53355 
606727 
040010 
220010 
i15330' 
s.o~5o3 
'77776 
606716 

006727 
006727 760256 
0067SO J,o;s503 
0067:U 623237 

0067J2 

00J2•1 
006112 o4aooo 
0067:13 744000 
§067~4 640516 
0067;s5 ;$53356 
Po6736 04~001 
006737 35:$3,, 

D1J0:5f 23 

10960 
10970 
10980 
10990 
11000 
11010 
U020 
U030 
U0'40 
uo'o 
U060 
UD70 
uoeo 
UD90 
U100 
11110 
!1120 
uno 
U1'40 
111'0 
uuo 
U17D 
11180 
11190 
11200 
U21D 
U.220 
112_,0 
U2~0 

112'0 
11260 
11270 
u2eo 
U290 
U300 
11310 
U3io 
11330 
U340 
U3'0 
11360 
11370 
11380 
11390 

11400 
11410 
U420 
11430 
11440 
11450 

DiC6 

PIC8 

• • 
• 
• 
• • • • 
• 
·I 

• • • • 
• 
• 
• 
• • • 
* • • • 
• • 

SMOD 

PDP9 TIME•SHARlNQ SYSTeM MONITOR AND MESSAGE ROUTINES 

JM,. 
L.AW 

TAD 
SAD 
JM~ 
CIAC 
~AC 
hD 
JMS 
LAlil 
JMP' 

•• t 

I.AW 
JMI 
"iT 

MTSS DEBUGGER 

OEiC4 
·1 

10 
CI.AW TEMIP2 ... 2 > 
DiC8 
10 
10.x 
<Uo> 
TSTTYOT 
•2 
DiC6 

SPERtOD 
TSTTVOT 
01100.x 

OWTPUT SUBROUTINES 

IH.IE 1.00111 
AMOUNT TO BACK UP TM& '0lNTi• roR OUT,UT 

BACK UP TMe 'OlNTE' 
lt<Sf' UNLHS DONrii 
DONE .... iXJT 
!LSE RESET TME POINTIA 
LOAD TME N'XT OMARlCTEA TO PAINT 
MAKE IT UC IJ 
JfR!NT IT 
AMOUNT TO 'ACK U' TMI ~OINTE~ 
TR¥ roR ANOTMEA CHlRACTE• 

LOlD A Pl~JOD C,) 
AND PRINT IT TO SIQNIFV DECIMAL OUTf'UT 
IX!T 

SMOD pRINTS TME AC A& A SYMBOLIC VALUE UND!R TME FOLLOWING RULESI 
1> Ir TME 0, CO~E FIELD IS ' MEMO•Y R!FIRENCE INSTRUCTION o• 

A LAW INITRUCTION, IT lS SO •RINTE8, IN TMtl CASI TME PRESENCE 
0, A 1 lN BIT 4 CAUlil A "•X" TO Bl ~RINTED AFTER TME ADDIEIS 
TO SIGNl,V INDtR1cTJONt TME •00•1s1 ,IEl.D WILL Bi PRINTED 
As TMi Ul&R IYMeOL IT lS c~OSalT TO •LUI o~ MINUS TME DIFFERENc&. 
Ir TMi ABSOLUTe VALUf OF TME DIF'E~ENCE iXcE!DI THE ,R&·AISJGNED 
LIMIT, TM&N TME ADIRflS 1$ P~JNTIO ENTIRE, 

a> I, TME O'COOE FllL9 Js AN E••· TME EAE INSTRUCTION WMICH ts 
C~OSIST TO TM& VALUE WIL~ BE P~lNTEo, ALONG WJTM PLUI OR MINUS 
THE DIJ"f"ERENCE. 

3> IF TMi YA~UE l! AN JOT lN$fRUCTION O• AN OPE•AT! INSTRUCTION 
IT WILL IE P~lNTEO AS A SEQUINCE Ot MlCROCODID INSTRUCTIONS, 

TiM,ORARY VARlAiLE UIAGE Ila 
TEMPO &TORE TMi VALU' TO 91 OUT,UT 
teMPi STORE TM! INDIRECT alT 1r NECEISARV 
TEMP2 scru TCM 
lEMP3 POINTE• TO THE C~OSEST SVMBO~ VALUE LOCATED 
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TEMP4 ABSOLUTE VALUE OF. TMi DIPF&R!NC& BETWE!N VALUE SOUGMT AND SYMBOL VALUE FOUND 

INTER SHOD PRINT TME AC AS A IYMBOLIC VALUE 
,_.MC SAVE,ON 

DAC TiMPO SAWi THE VALUE 
C~~ PROTECT TME 9Ml~T 
LRI 18.•4 REfAlN JUST TME OP CODE 
TAO <OPTAB) FO~M A POJNTiR TO THE OPCODE TABLE 
DAC TEMP1 SET THE POINTER 
TAO <•OPTAB~15> EAE, IDT, AND OP~ tNSTRUCTtONS STAY POSITIVE 



DEBUG 05/31/12 

D 

~067itO 740100 
fJ067U •22001 
006142 22coo1 
P06HJ i03223 
0067•4 2..0~316 
006H5 20~000 
0067.16 '13360 
go67•7 042001 
OQ67,0 102000 
006791 '1"2'6 
PQ67'2 042000 
(.l06793 t.03276 
f 06754 20200• 

Dot7f5 
po6717 ~42041 
Po6760 10100 
Po67U 60'1040 

106762 202000 
D06763 

00671t5 102001 
Oo67U 14'200 
Oo67t7 621241 
QQ6770 1067'3 
f 067h i0324' 
006772 623241 

006773 00i470 
006774 623241 

go6775 IH167 
006716 

IJ067h 106715 
8067?7 U;J2U 
Do7oOO lO:S316 
00 7001 142001 
jo7 OU 6061'0 

Po7op3 •5•10 
001004 

Oo7004 213361 
f070D5 042001 
001006 aiuo1 
lo7007 D4a010 
eo1oio ao2000 
po7oh h3306 
Oo70t2 04~000 

01~03123 

11460 
11470 
11460 
11490 
11500 
11510 
11520 
u5~o 
11540 
11550 
11560 
U570 
11580 
U590 
11600 
11610 
116:l0 
116~0 
U640 
uuo 
!1660 
11670 
U610 
116,0 
U700 
un.o 
U120 
11730 
U 740 
U?'O 
11760 
U.770 
11110 
U'190 
11800 
U81D 
11820 
uno 
11840 
uuo 
11860 
U870 
118'0 
U890 
11900 
11910 
u•20 
U9H 
11940 
119'0 
11960 
11970 

5MOD2 

• • 
• 

IND 

SiA8 sue 

~0~9 TIME~SHARING SYSTEM MONITOR ANO MESSAGE ROUTINES 

SMA 
JMP 
L.A~ 
JM! 
JMS 
~·r: 
ANO 
DAO 
L.AC 
AND 
DAO 
JMI 
L.AC 
NEl1 
TAD 
SMA 
JMJ:' 

MTSS DEBUGGER 

TEMP1,X 
TEMPtaX 
AMOD 
SPACE 
TEMPO 
(020000) 
TEMP1 
TEMPO 
<2, 7777) 
TiMPO 
UVSCM 
TEMP4 

LIMIT 

SVM2 

OUTPUT SUBROUTINES 

SKIP Ir lT WAS A MEMORY •EFE~ENCE INSTRUCTION 
ELSE BRANCM TO A SPECIAL HANDLING ROUTINE 
LOAD THE OPCODE 
PRINT IT 
rOLLOWED BV A SPAC! 
RELOAD TMi VAL.UE 
RECOVER TMf INDIRiCTION iIT 
BA\IE IT 
RELOAD.TMi fU~~ VA~UE 
RETAIN JU&• THE ADDR&SS FIEL.~ 
RE~LAC6 TMe VALUE ~- THE REST OF IT IS ALREADY PRINTED 
SEARCM TME UIER TABLE FOR A SYMBOL FOA THE AODR&SS 
LOAD TME ~ISOLUT! VALUE OF TME DIFFERENCE BETWEEN SOUGMT AND fOUNO 
NEU TE l T 
ADD TMi AL~OWED MA~GIN 
SKIP !V Wi A~E OUTl!Di TME ALLOWED MARGIN 
ELIE ,AINT TME SVMIOL AND DlrFERENCE 

NO SUITABLE IYM90~, SO PRINT TME AUD~iSS IN OCTAL 

I.AO 
ocu 
I.AC 
INA 
•rn 
I.AO 
JM9 
"ET 

TiMftO 

TEMP1 

SMOO,)( 
IND 
SA MOD 
SMOOaX 

,AOl6 t •X• 
•ET SMOO, X 

•ELOAD TMi AODAEss 
'R1NT lT IN OCTAL. 
LOAD TME INDIRECT IIT rL,AG 
IKlft 1r TMIR& IS ONE 
ELIE DON• 
LOAD TME COMMA X 
'IUNT U 
DOME 

EX!T 

TMI VALUE IS A ~A~ INl?RUCTlON 

~AC l6 t I.AW• 
t'' I.AC 
JMS 
JM!I 
OZM 
JMll 

••• I.AC 
OAQ 
l.•C 
DAO 
I.AC 
ANO 
DAC 

SL.AW2 
AMOD 
SPAC6 
TiMP1 
SM002 

<640000) 
TiMP7 
<740000) 
TEMP8 
TiMPO 
(Q37777) 
TiMPO 

LOAD THE MNEMONIC 
,AtNT TMS ~AW SYMBOL 

LAW INSTRUCTION MAI NO INDIRICT BIT 
PRINT iHe AOORass 

IAI INSTRUCTION -~ DO A BIT MATCM ro• BEST ANO P•JNT NUMERICAL RESIDUE 

SE!!' TME OP CODI! 

Ii! TM! 0, CODE MAIK 

GET RID OF TME OP CODE FROM THE OLD VALUE 



DEBUG 05/31/'12 

D 

OU03f23 

Po70!3 103302 
Po701,4 ~02004 
Po7015 '140200 
P070l6 ()07024 
Po7os.7 i020DO 
007020 253361 

007021 
io7023 623241 

007024 
P07Di4 171717 
Qo7oi5 ~620D3 
Oo7ou '1•0001 
Po7021 H~ooo 
Po7o~o 353361 
Oo7ou 04aoo4 
007032 664000 
007053 ~47024 
i070S4 140001 
Oo7n5 ~•ao•1 
io7os6 141100 
007037 to1017 

oo7uo 
oo7ou 
001u2 
Go7U3 
ao7u4 
00100 
00100 
Po7U7 
tto7o§o 

103243 
2oaoo4 
14UOO 
62:$241 
1602!53 
1.03503 
202004 
103237 
623241 

0070'1 

11980 
11990 
12000 
12010 
12020 
12030 
12040 
12050 
12060 
12070 
12080 
12090 
12100 
121'.0 
12120 
12130 
12140 
12150 
12160 
12170 
12180 
12190 
12200 
12210 
12220 
12230 
12240 
122,0 
12260 
12270 
S.2280 
12290 
12300 
12310 
S.2320 

SEAE3 

SEAE2 
'11 

OOJ2•3 SYM4 
807051 142002 S.2330 
~07052 171715 12340 
Po70B3 ~4~003 12350 
007014 040010 12360 
001015 220010 12310 
001016 10J245 12310 
007057 220010 12390 
007060 10~245 12400 
Do7061 623243 12410 

12420 .. 
12430 .. 
12HO * 
12450 • 

007062 12460 

~0?9 TIME·SHARlNG SYSTEM MONITOR AND MESSA8E ROUTINES 

JMS 
I.AC 
SU 
JMfl 
L.AC 
XOR 
OCT 
lltET 

I t t 

I.AW 
hD 
CMA 
TAD 
TAD 
DAC 
UM 
UD 
CMA 
TAD 
SPA 
JM,. 

JMS 
I.AO 
SNA 
•ET 
L.AW 
JMS 
I.AC 
JMS 
"ET 

ENTER 
, l'MC 
t ' • 

OZM 
LAW 
TAD 
DAQ 
I.AC 
JMS 
I.AC 
JMI 
lltET 

MTSS OiBUGGER 

P&SCM 
TEMP4 

SEAE2 
TliMPO 
<640000) 

SMOD,X 

·1 
TEMPJ,)( 

TEMPO 
(640000) 
TEMP4 

M1 

LIMIT 

SEAE3 

SYM4 
TiMP4 

SMOO,X 
SPL.UI 
TSTTVOT 
TiMJt4 
DMOO 
SMOD,X 

SVM4 
SAVE,ON 

TeMP2 
.. 3 
TEiMPJ 
10 
10.x 
UMOD 
10.x 
SAM OD 
SYM4,X 

O~TPUT SUBROUTINES 

SEARCM FOR TME CODE WITH THE LARGEST NUMB&R OF COMMON BITS 
LOAD THE NUMBER OF COMMON BITS 
SKIP Ir TMeRE WE~E NONE 
eLSE CHECK TME FIT 
RELOAD Tl-{li VALUE 
PUT THE OPCODE BACK 
PRINT IT 
ANEI EXIT 

LOAD TME TABL.E VAL.WE 
NEUTE IT 
ADD TMi ORIQINAL MICROCODE 
ADD TME opi:;ooe 
SAVE TME SIGNED olFFeRENcE BITWEEN THEM 
GET SIGN AND MAGN11UDE 

NEGATE TME MAGNITUDE OF TME DI''ERENC& 
AD! TME .~~OWABLE OlfFERINcE 
SKIP IP !T II OK 
ELSE P~INT IT tN OCTAL 

PRINT THE BEST SYMIOL FOUND 
LOAD THE DIFrERENC! IN VALUiS 
!KtP tr TM!RE l& A~Y 
DONtT SOTMeR TO 'RINf A !ERO 
LOAD A PL.US SIGN 
AND PR INT IT 
RELOAD TME VALUES DtrFEAENCE 
PAINT IT IN DECIMAL 
EXIT 

~RJNT THE BEST SVMIOL rouND 

INJTIA~lZi TME r!AIT.cM•••cT1R.PRINTED FLAG 
AMOUNT TO •ACK UP 'MH 'OINTEI 
MOYE THE POINTeR BAC~ TO THi SYMBOL 
UMe THE POINTeR 
LOAD TME fiRST MALr.SVMBOL 
l'JUNT IT 
LOAD THE SSCOND MALrwSVMIOL 
PRINT IT 

PRINT THE AC IN SIXBIT (ACl6) ASCII, DELETINB LEADING BLANKS 
AND CMANGING OTM&R BLANKS TO DOLLAR SIGNS CS,, 

ENTER hMOD 
,PMC SAVE,ON 



DEBUG 05131/72 

D 

003245 
~07062 652000 
007063 177775 
007064 042001 

0070(>5 
007065 64~606 
Ool066 '741200 
fJ07067 607076 
Po7010 353350 
Qo7o7 1 442002 

001012 
007072 103503 

007073 
POl0,3 •42001 
i070'14 607065 
jQ7075 623245 

007076 
tto7o'16 202002 
007077 14i200 
007100 6070'3 
Po7101 173362 
001102 J.42002 
007103 607012 

Oo7104 565760 
007105 

007105 202000 
P07106 '13363 
Uo7101 153363 
Go71io 606716 

001u1 
Po71i2 
007113 
f07H4 
f07U5 
ao7u,6 
Po7U7 
Qo7uo 

213301 
042007 
042010 
202000 
'13306 
042000 
h33J4 
042011 

001121 
0011u S.03302 
00·7122 202004 
il07U3 741200 
007124 607146 
Oo7U5 103243 
001126 a2200J 
007121 24aooo 
Po7UO 242007 
i07U1 74~200 

01J03123 

12410 
12480 
12490 
12500 
12510 
12520 
12530 
12540 
12550 
12560 
12570 
12580 
12590 
12600 
12610 
12620 
12630 
12640 
126,0 
12660 
12670 
12660 
12690 
12700 
12110 
12720 
12730 
12740 
12790 
12760 
12770 
12780 
12790 
12800 
12810 
12820 
12830 
12840 
128,0 
12860 
12870 
12880 
12890 
12900 
12910 
12920 
12930 
12940 
129,0 
12960 
12970 

SA~OO 

UM2 

UM6 

SAMS 

9AM4 

QPR8 
SOPR 
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MTSS DEBUGGER 

'.' L,MQ 
L.AW •3 
DAC TEMP1 
t' I 
EA!CL.A!LLS 6 
SNA 
JM!lt 
TAD 
I NX 

'.' 

SAM4 
(240> 
HiMP2 

JMS TS TTY OT 
'•I rsz TfiMPt 
JMP SAM2 
,_ET SAMQD,X 

.. ' 
L.AC: TEiMP2 
SNA 
JMI' SAM8 
I.AW <SDO~~AR> 
DZM TEiMP2 
JMI' SAM6 

,AC:l6 tNOP• . ' . I.AC TEMPO 
AND q,AW> 
SAD <I.AW) 
JMI' S'9AW 

l.AC <740000> 
DAO TEMP7 
DAO TEMPS 
I.AC TEMPO 
AND < 037777) 
DAO TEMPO 
ANO < 001000 > 
DAO TEMP9 

jM6 PBSCM 
l.~0 T-MP4 
9NA 
JMI' OPR6 
JMI SYM4 
L.AC TEMP3,X 
xoi. TiMPO 
XOR TEMP? 
SNA 

O~TPUT SUBROUTINES 

SAVE THE VAL.UE TO IE PAINTED 
LOAD THE CHARACTER COUNT 
AND SET IT 

GET THE NEXT CHARAeTER 
SKIP JF NON~BLANI< 
ELIE TAKE APPROPRIATE ACTION 
MAl<E INTO ASCI! 
COUNT THE PRJNTED CMARACTER5 

PRINT fHE ~MARACTEI 

COUNT THE CHARACTE~S IN THIS WORD 
L.ODP TO PRINT THE NE~T CMARACT&R 
EL.SE DONE WW EXIT 

L.OAD THE FtRST•CMA~ACTER-~Rl~TED FLAG 
SKIP tr TM&RE MAS SEEN A CHARACTER PRINTED 
EL.SE OON•T P~INT TAIS ONE 
VES ·- R6P~ACE TME BLANK WITM A DOLLAR SIGN <S> 
AND SUPPRESS PRINT!NQ FURTHER BLANMS 
'RINT THE &OLLAR St~N 

PRINT • STRING or ~PBRATi INST~UCTION MICIOCODES 
LOAD TME VAL.UE 
REfAlN THi OPCOoe ~LUS TME LAW SIT Ir ~RESENT 
CHICK THE LAW BIT 
VES ~~-LAW INSTRUCTIONS ARE D1rrERENT ~ROM THE REST OF THE OPE~ATE GROUP 

SET TM& OP CODE 
SE1 TMI MASK FOR T~E OP CODE TABLE SEARCM 
LOAD THE VALUE TO IATCM 
GET RID Of THE OP CODE 
SET. JUST THE MICROCODE 
AECOVER TMi JNVERT!D S~lP BIT 
AND SA VE IT 

IEARCH THE PERMANENT SVMBOL TABLE ro• THE OPR INST W/L.GST # or COMMON BITS 
LOAD THE NUMBER OF COMMON BITS 
IKlP I' THERE ARB •NV 
ELIE PilNT TMi NUMERICAL. DtfPERENCE 
PRlNT THe BEST MATCH rOUND 
LOAD THE T•BL.i VALWE OF TME "MATCH" 
GET RIO OF TME MlC•ocooe JUST PRINTED 
GET RID Of THE o~cooe 
SKIP UNLESS DONE 



DEBUG 

001132 
oo7U3 
Po7134 
907135 
Po7136 
Oo71J7 
iio7uo 
0071~1 
007U2 

05/31/72 

D 

623241 
042000 
513364 
'141200 
607143 
202000 
513365 
~42011 
042000 

007143 
Po7U3 760241 
Oo7U4 103503 
P07U5 607121 

P07146 
oo7u7 
007150 

207104 
103223 
623241 

007151 h5764 
007152 

007112 142011 
P07U3 213366 
Qo7154 04~010 
Po7155 5o2ooo 
007156 04~007 
007157 ~02000 
007160 513306 
Po7161 042000 
Po7162 103247 

007163 
007163 ~02011 
Po7U4 740200 
007165 6071'16 
007166 tl02000 
Po7U7 141200 
007170 6071'3 
0071'1 253324 
DO 7172 60 7201 

0071?3 
Oo7t'13 ~07151 
Po71'4 103223 
pn7175 623241 

007176 
Oo71'6 760253 

01;oJ123 

12980 
12990 
13000 
13010 
13020 
13030 
1300 
13050 
13060 
S.3070 
13080 
13090 
13100 
13110 
13120 
13130 
13HO 
131'0 
13160 
13170 
S.3180 
13190 
13200 
S.3210 
132~0 
132;,o 
S.3240 
132,0 
!3260 
13270 
13280 
13290 
13300 
13310 
S.33~0 
S,3330 
133~0 
133,0 
13360 
13370 
13380 
S,3390 
13400 
S,3410 
13420 
13430 
13-HO 
13450 
13460 
13470 
13480 
13490 

Oli'Rt 

OPR6 

• • 
• 
• 
• 
• 
SJOT8 
sior 

SioT4 

SIOTJ 

SIOT6 

~0~9 TIME~SMARING SYSTEM MONITOR AND MESSAiE ROUTINES 

RET 
DAC 
AND 
SNA 
JMP 
l,.AC 
AND 
XOR 
DAO 

.. ' 
LAW 
JMS 
JMP 

LAC 
JMS 
"ET 

MTSS DEBUGGER 

SMQD, X 
TEMPO 
<000700) 

OPR1 
TEMPO 
<776777) 
TEMP9 
TEMPO 

Si)( Cl.AM 
TSTTvOT 
OPR2 

0f?R8 
AMOO 
SMOO.X 

O~TPUT sUBROUTlNEs 

IN WHJCM CASE EXIT 
SET TME REDUCED MICROCODE 
RECOVER ANV REMAINING SKIP BITS 
SKIP UNLESS THERE ARE NONE 
IN WMICM CASE TME MICROCODE IS CORRECT 
STIL~ HAVi S~lP BITS, SO RELOAD THE MICROCODE 
GET RJD Or ANY INVERTED SKIP BIT 
PUT TME PROPER INVERTED SKIP BIT IN 
RESTORE TME MICROCODE 

LOAD AN EXCLAMATION MARK roR TME MICROCODING INDICATION 
AND PRINT lT 
DO THE REMAINDER or THE CODE 

LOAD THE MNEMONIC 
PRINT IT 
IXIT 

DECODE TH6 IOT INSTRUCTION ANO PRINT lT AS A STRING Or MICROCODEI 
'LU5 ANY OCTAL OrFSET, UNRiCOGNIZiD DEVICES WILL BE '-RINTED AS 
I Oh<OFrSET>, 

,ACl6 tlOTt 
t t I 

OZM 
LAC 
DAC 
4ND 
DAC 
LAC 
AND 
DAC 
JMS 

L.•c 
!ZA 
JM' 
LAC 
INA 
JMI' 
XOR 
JMP .. ' 
LAC 
JMS 
RET 

.. ' 
I.AW 

TEMP9 
( 777760) 
T1iMP8 
TEMPO 
TliMP7 
TiMPO 
( 037777) 
TEMPO 
Sl0T2 

TEMP9 

Sl0T6 
TE:MPO 

SIOT3 
<700000) 
SlOT7 

SIOT8 
AMOD 
SMOo,x 

$PL.US 

CLiAR THE CODE PRl~TEO fLAG 

SET TM6 OP cooe RE,AININQ MAIK 

SET TME OP COD6 ro~ TME TABLE liARCM 
LOAD TME VAl.UE 
QE' RID Of TME OP AND DEVICE CODES 
SA¥E THE MICROCODE 
PRINT TH& INSTRUCTION AS A M!c~o-coDED STRING 
NO MATCH fOUND roR TME RIMAINING CoDE 
LOAD TME cooe P•INTED r1.AG 
IKJP If NO cope MAS ¥ET SEEN P-INTEO 
El.SE PRINT TME orrseT 
LOAD TME UNACCOUNTED FOR BITS 
IKIP 1r THERE AR& ANV 
ELSE PRINT TMi JOT MNEMONIC 
REITOR5 THE OP CODE 
PRt NT JT 

LOAD TME IOT MNEMO•rc 
PRJNT THE OP CODE 
EX! T 

pRINT ANY REMAINJNQ OfrSET 
LOAD A Pl.,US SIGN 

PAGE 62 
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D MTSS DEBUGGER OUTPUT SUBROUTINE! 

~071'17 103503 13500 JMS T$ TTY QT PRINT IT 
Ool200 202000 13510 I.AC TEMPO LOAD HIE REMAINING UNMATCHED CODE 

001201 13520 SIOT7 ocTz PRINT IT IS ZERQ.S~PPRESSED OCTAL. 
j07203 623241 13530 RET SMOO,X EXtT 

13540 
135!>0 

007204 13560 eNTeR SlOT2 PRINT A STRING or MICROCODES AND eXlT ~HEN NO MO~e MATCH CAN BE FOUND 
,PMC SAVE,QN 

0032•1 SlOT2 t •I 

0Q72D4 103302 13570 JMS PBSCl-I SEARCM THE PERMANENT SVMBOL TABLE FOR THE INST W/LGST # OF COMMON BITS 
P072D5 202004 13580 \..AC: TEMP4 L.OAD THE NUMBER Of MATCHING SITS 
0072D6 '14l.200 13590 !NA SKIP tr TM~RE ARE SOME 
Oo72D7 623247 13600 RiT s1or2,x iL.SE EXIT· 
007210 il020U 13610 I.AC TEMP9 SEi IF THERE MAS AL.READY BEEN A PIECE OF CODE PRINTED 
007211 141200 13620 !NA IKIP I' SO 
Po72s,2 60121' !,3630 JMP SlOT5 i~Se oONtT PRINT AN EXCLAMATION POINT 
Oo72p 760241 13640 LAW SEXCL.AM LOAD AN EXCLAMATION POINT FOR THE MICROCODING INDICATOA 
~072,.4 103503 13650 JMS UTTVOT ,FUNT IT 
007215 •4~011 13660 s1on I NX TEMp9 C~UNT TME PRINTED CoDE 
Oo72i6 103243 13670 JMS SYM4 p INT THE ae•T MATCH fOUND 
0072l7 ~02007 13680 ~AC TEMP7 L.OAO TME OLD OPCOO! A DEVICE NUMBER 
Po~220 '13303, 13690 AND <740000) RECOVER JUST THE O' CODE 
oo 221 242000 13700 XOR TEMPO INCLUDE TMe ~ATEST SEARCMiD•POR BITS 
007222 262003 13710 '<OR TiMP3,X GET RID Of TME MICROC CODE JUST •RtNTED 
007223 '14i200 S.3720 !NA SKIP UNLESS DONE 
007224 623241 13730 RET SMOO,X IN WHICH CASE, EXIT 

S.3HO 
Po7225 042000 137'0 DAC TEMPO IEl THE REDUCED MICROCODE 
007226 603250 13760 JMP Sl0T2•1 I Ti RA n 

13770 
S.3780 

007221 •3•154 S.3790 OfJTAB ,AC16 tCAI.. • T Ail..E OF" ~9p .. 9 Of'CODES 
007230 •44143 S.3800 ,AeI6 •DAC• 
Po7231 ,25563 13810 ,ACl6 tJMS• 
007232 ... 725' 13820 ,ACl6 •DZIO 
007233 , ... 1 ~3 13830 ,ACl6 •'9AC• 
oo72:s4 '105762 s.Je4o ,Ael6 •XOR• 
0072~5 •14444 tJB5o ,AQI6 •ADD• 
oo72S6 6'44144 13860 ,AC16 tTAD• 
0072;17 704364 S,3870 ,AC16 •XCT• 
0072•0 h6J'12 13880 ,ACl6 'UZ• 
0072•1 •156'44 13890 ,ACl6 tAND• 
0072•2 6341 '44 13900 ,ACl6 tSADt 
007243 525560 13910 ,AOJ6 tJMP• 
0072'4 60700• s,J92o JMI' SEAE 
Po72•5 607152 S.3930 JMP SIOT 
0072•6 607105 13940 JM' SOPR 
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D MTSS DEBUGGER I NVAt.. SUBROUTl NE 

INVAL. SUBROUTINE 

00720 

0032!'1 

13950 
139()0 
13970 
13960 
13990 
14000 
14010 
S.4020 
14030 
14040 
140,D 
14060 
14070 
140IO 
14090 
1411100 
14110 
14120 
14130 
S. 41140 
14150 
S.4160 
14170 
14180 
14190 
14200 
14210 
1•220 
S.4230 
14240 
142~U> 

eo72•1 l4~ooo 14260 
eo7210 14ioo6 14210 
Po72s1 767456 14210 
~07262 042002 14290 
Po7253 14~010 14300 

• 
• 
• 
• 
• • 
• 
• 
• 
• 
• 
• 
• • 
• • 
• • 
• 
• 
• • 
• 
* • 
• 
• 
• 
• 

INVAI.. 

Oo7254 103260 14310 INY2 
007255 •07432 14320 
Po72s6 •4~006 143~0 
Po7297 io2001 14340 
007260 1•i200 14350 
007261 607264 14360 

14370 • 
14310 • 
14390 • 
14400 • 

007262 103266 14410 
007263 60730~ 14420 

14430 * 
14440 • 

,STlT~ MTSS DEBUGGER 

!NVA~ EVA~UATES TME NEMT E~PRESSJQN THE US!R MAS TYPED, 
RETURN !S •1 IF TMERE IS NONi 

•2 If TME EkPRESS!ON lS SUCCESSFULLY EVALUATED 
fORMAT ERROi MESSAGE OT~ERWtSE 

TEMPORARY VARIABLE USAGE IS1 
TEMPO ACCMUL.ATED VALUE 
TEMP1 LATEST TERM VALUi OR HEAD SYMBOL 
TEMP2 OPiRATOR SWITCM 
TEMP3 TELETYPE aurreR POINTER To Sf ART or CURRENT wo•c 
TEMP4 WORD COUNT AT TME START OF T~E CURRENT WORD 
TEMP' DELIHlTE~ AT THE START OF TM! CURRENT WORD 
TEMP6 rLAG FOR VALUE HAS BeEN -ECEIVEO (NEED roA Pc SIGN, 
TEMP7 ~1 fOR OP CODE INPUT ALLOWED CPE•MANEN' IVMBOL TABLE WILL BE CMECKEO> 

•O roR OP CODE INPUT NOT ALLOWiD (PERMANENT SYMBOL TABLE WILL NOT BE CMECKEOt 
TeMP8 rLAG TMAT A ~ReVIOUS VALUE WAS r•oM TM& PeRMANeNT SVMBOL TABLE 
TEMP9 usao BY THI SYMBOL PICK~UP ROUTINE 
TEMP10 -~ USED ev TME SYMaOL PICK·UP ROUTINE 

l S,ACE IS A OE~lMJTiR FOR TME VALUE UNLESS THI WO"D JT IS DELIMITING IS AN 
OP CODE AND THi NE~T WORD JS NOT AN OP CODE, IN THAT CA5E IT II AN 
!MPL.lED PLUS, 

A COMMA IS A DELIMITER roR TME VA~UE UNLESS IT II FOLLOWED BY EITMER 
X<DELlMITiR> OR J(DELIMITER), IN THAT CASE TME COMMA X OR COMMA I !I 
•EP~ACED BY (iXC~AMATION ~T)OIOOOO, 

ENTER I NY AL 
,PMC SAVE,ON 
I' I 

DZM TEMPO !NITIAl.JZE TMli ACCWMULATID VAL.LIE 
DZM TEMP6 INIThl.IZE TME Vl~WE RICEIVE~ FLAG 
L.t\W INPl.U 
DAC TSMP2 I NIT IAI. I ZE TMi OPEIATO• SWITCH TO PLUI 
DZM TEMPI INIT!Al.lZE TME P•ev1ous VALUE r~AG 
JMS SVMBOL BUILD THE ASSUMED SVMBOLIC I~PUT 
JMP !NULL NO INPUT AVAILABLE •• •EOUIRIS 'URTHEA CMiCKS 
INX TEMP6 'LlG A NON.NULL IYMBOL 
L,AC TEMP? LOAD TME OP CODES tLAG 
INA IKt, I' THfY ARE ALLOWED 
JMP INVJ il..SE oO NOf CMECK f ME ,E~MANINT SYMBOL TABLE 

SEARCH ONE OR BOTH SVMBOL TABLES fOR TME SYMBOL we HAVE BUILT. RETURN 
WITM THE SYMBOL VALUE IN TiMP1, 

JMS 
JM!' 

PS~CH 

INV6 
SEARCH T~E PE~MANENT SVMBOL f ABLE 
success ~- fURTHER CMECKS NEEDED 

THE SYMBOL IS NOT rROM TME P~RMANENT $YM90~ TABLE 



DEBUG 05/31/12 

0 

007264 
0012,4 202010 
001265 740200 
Po7266 607214 
007267 202002 
001210 553367 
007211 607313 
007272 f)53370 
007273 607313 

007274 
007274 103270 
007275 622002 
007276 202002 
0012n 553310 
00 7300 607531 
007301 60732' 

007302 
oo7Jo2 142007 
007303 042001 
Po73D4 ~02010 
Oo73D5 151201 
Oo73D6 607322 
i073o7 io2002 
Oo73JO IJ5JJ67 
Oo73U '141000 
oo73i2 to'1:522 
Oo7Ji3 202003 
Oo73S,4 04H51 
P073S.5 202004 
Oo73s,6 04H!S6 
to7Js.7 2oao05 
007320 0434!5' 
Oo7JU 60736' 
007322 042010 
Po7313 ~02001 
Po73t4 622002 

001325 
Po7Jt5 202oo;s 
Oo7326 04H51 
007321 2oaoo• 
007330 04H'6 
oo73u uaon 
Po7J32 0434!!55 

0073~3 
Po7J;J4 141000 
Po73S5 622002 
007336 20~010 

OU03S23 

14450 
14460 
14470 
14480 
14490 
14500 
14510 
14520 
145~0 
S,4540 
14550 
14560 
14570 
14580 
14590 
14600 
14610 
14620 
14630 
14640 
14650 
14660 
14670 
14680 
14690 
1000 
14110 
147~0 
141\SO 
14740 
147'0 
S,4760 
t'4770 
14710 
14790 
14800 
14810 
14820 
14830 
14840 
14850 
14860 
S,4870 
14880 
1,4890 
14900 
14910 
S,4920 
14no 
1490 
14950 
S.4960 

• 
1NV3 

INV6 

lNY62 

• 
• 
• 
lNVJO 

POP9 TIMEwSHARING SlSTEM MONITOR ANO MESSAGE ROUTINES 

MTSS DEBUGGER -~ INVAL SUBROUTINe 

'.' I.AC 
SZA 
JMP 
L.AO 
!AD 
JMi­
!AD 
JM,. 
t t I 

JMS 
JMJll 
I.AC 
!AD 
JMP 
JMP 

t 'I 

TEMPS 

INV4 
TEMP2 
CL.AW INSP1U 
INV62 
CL.AW lNCOM) 
INV62 

USRCM 
TEMP2,X 
TEMP2 
Cl.AM INCOM> 
INCOM 
INV30 

DZM TEMP7 
DAC TEMPl 
I.AC TEMPS 
!NA I CL.•\% CMA 
JMP INV61 
L.AC TiMP2 
SAD Cl.AW INSP4) 
SK_, 

LOAD THE PREVlOUS SYMBOL TYPf 
SKI~ If lT WAS NOT FROM TME PERMANENT SYMBOL TABLE 
ELSE Wfii ARE O,K, 
!F SO, LOAP fME OLD DELIMITER 

OLD DE~IMITER WAS A SPACE 

OLD DELIMITER WAS A COMMA 

BACK TME ~OJNTERS ANO E~IT 

BACK TME POJNTERS ANO EXIT 

NOW SijARCH TME USE~ SYMBOL TABLE cir ANYt 
SUCCESS ~~ DO THI INDICATED OPERATION 
rAtL.UR~ ~· LOAD TMB BRANCM CONTROL 
eHiCK roR • JllREV!OUS COMMA 
IF' SO, -HANDLI: JT 
ILSE S~E l~ JT WAS A NUMBE-

'LAG NO MORE OP CODES ALLOWED 
U¥E TME VAL.Ult 
LOAD TME PREVIOUS VALUE rL.AG 
IKIP I' TME 'REVtOWS VALUE WAS A PERMANENT IYMBOL 
ILIE we AR~ 0,1<, 
LOAD TME 8AANCM CO-TROL 
IEE IF TME P~EVlOUB DELIMlTi• WAI A SPACE 
tr SO, fORGET TH1S SVM80L AND EXIT 
!f NOT) THIS $VMBOL IS O.K. 

~EITOAI TME TEl..ETY'E eurrER ,O!NTER 

~EITORI TME l'REVIOUS WORD COUNT 

~EITOAI TME PAEV!O~S OEl..!MIT&R 
IX!T TMIS ROUTlNI 
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JMll 
LAC 
DAC 
I.AC 
DAO 
L.AC 
DAO 
JMI' 
DAO 
LAO 
JM" 

INV61 
Ti MP3 
TUPTR 
TiMP4 
TSCOUNT 
TiMP5 
TSDL.MTR 
INV49 
TEMPS 
TiMP1 
T&MP21X 

IEf THI 'I.AG TMAT TMIS VALUE JS rROM TME PERMANENT SVMBOL TA8Li 
RELOAD TME VALUE f OUND 
DO TME OPiFU TI ON 

THI SY~BO~ IS uNAiCOGN!ZAB~E •• MAYB~ lT 19 A NuMBEA 

''' I.AC 
DAC 
L.•C 
DAC 
l.•O 
OAC 
NUM 
II< II 
JMI' 
I.AC 

TEMPJ 
TSBPTR 
TEMP4 
TSCOUNT 
TEMP5 
T$Dl..MTR 

TEMP2,X 
TEMPS 

8AOK UP TO TME START or THE I.AST WORD 
RELOAD TMi LATEST COUNT 
AND BACK IT UP TO THE ~REVtOUS WORD 

RESTORE TM! PR6VIOWS DELIMITIR 
ANI TRY READING TM! IN,UT AS A NUMBE~ 
'AILURi ·~ INPUT IS NOT RiCOGNlZABLi 
DO TME OPERA Tl ON 
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D 

007337 741200 
oo7J•o h~165 
P07J'1 607313 

Po7JU 2U050 
Oo7U6 740200 
Oo73t7 6073'' 
Oo73JO IOZ006 
Po737.1 740200 
0013;2 •02!51 
Oo7J73 202000 
007314 6232'1 

007375 
Oo73t5 '1777'7 
0073'6 "4~050 
eo13n ooo!!SO 
Oo7400 202000 
007401 103312 
007402 i2h62 
007403 042000 
007404 t07365 

Pol4D5 167522 
Po7406 to?430 

01J03' 23 

14970 
14980 
14990 
1'000 
15010 
S,5020 
t5030 
t5040 
1'0'0 
uoto 
1'070 
S,5010 
t5090 
,,,100 
S.'UO 
1'120 
1'130 
t'140 
1'1'0 
S.'160 
S.'170 
t'1•0 
S.'190 
1,200 
S.'UO 
15220 
1'230 
1'240 
1'2'0 
1'260 
1'270 
1,210 
1,290 
1'300 
1'310 
t53aO 
t53JO 
1'340 
153,0 
15360 
S.'370 
1,300 
15390 
S.5400 
154l0 
15420 
15430 
15440 
15450 
15460 
S,5470 
15480 

• 
• 
• 
• 
• 
lNV45 

• • 
• 
lNV49 

tNy48 

P0~9 TIME·SHARlNO SYSTEM MONITOR AND MESSAGE ROU'INES 

SNA 
JMP 
JMP 

MTSS OEBUGGEM 

MSG87 
INV62 

IN\IAL. SUBROUTINE 

TRWL.V AN I~L.EGA~ 5¥M80L 
EL.IE E~IT NORMALLY ArTER BACKING THE ,OINTERS 

NOW THE OPERATION IS DONE ., C~ECK WMETMER DA 
NOT THERE ARi MORE TERMS TO COME 

.. ' 
DE~IM LOAD TME ce~JMITER 
!AD <SEXCLAH) <!t 
JMP' INV31 
SAD <SAMPRIN> f 41 
JMP 1NY32 
SAD <SIT•R> t•I 
JMP' INV33 
SAD <SPLUS> C+) 
JMJ\t INV34 
SAD ($MINUS> C-) 
JMft INVJ!5 
UD <SILUM) fl) 
JM'9 I NYJ6 
UD < SBSLAISM) t\ l 
JMlt IN\137 
SAD <SIPACE) f ) 
JMI" I N\138 
SAD <SCOMMA) f ,) 
JM" INVJ81 

TMa DELIM!TeR IS NOT AN OPERATOR, Rel.CAD TMe VALUE AND eXIT 

L.AC 
SU 
JHfi' 
l.I\ c 
IU 
I NX 
~·c 
"ET 

If t 

I.AW 
TAD 
DAC 
Ll\C 
JMS 
L.AC 
DAC 
JM'9 

LAW 
JMP 

IND IR 

IN\148 
TiMP6 

INVAL. 
TiMPO 
INVA1. 1 X 

-1 
INDIA 
INDIA 
TiMPO 
LOCAT 
BPTR,X 
TEMPO 
INV49 

INIOR 
INVJ9 

LOAD THE INDIRECT rLAG 
SKIP If NO INDIRECTION MAS BEEN INDICATED 

LOAD THE VALUE RECEIVED rl.AG 
IKIP 1r NONE MAS 8!EN RiCilVED 
&I.IE BUMP TM& RETUIN TO INOICATi success 
~ELOAD TME ACCUMUl.lT!D VALUE 
AND exp 

COUNT THI INDIRECT LEVEL. DOWN 

LOAD TME APDRESS FOR TME INDIRECTION 
,IND IT IN TME OPEN rJLE 
LOAD TME INDIRECT WOAD 
SET THi NEW VAl.UI 
rINISM UP AND EXIT 

LOGICAL. OR 
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DEBuG 

007407 
Oo74tO 
Oo74U 
~0745.2 
007413 
007414 
Oo74S.5 
00745.6 
00707 
007420 
007421 
007422 
007423 
007424 
007415 
oo74f6 
007427 

05/311'2 

D 

767516 
607430 
167465 
607430 
'767456 
607430 
761462 
542002 
~07413 
607430 
7674'1 
607430 
167520 
607430 
161461 
601430 
767531 

oo7no 042002 
00701 6072!54 

0014"2 
Po74:S2 20200' 
Po74:S3 '50325 
Oo74$4 601443 

0074~5 
Po706 '50316 
0074~7 141000 
Uo7oo 601342 

oo74U •4~o!50 
Po702 607254 

0074.3 
Po703 ~42006 
Po704 202002 
00705 "55;;$367 
Qo7o6 flo74'3 
00101 553310 
00100 607453 
007451 i02043 
007452 622002 

OU03123 

15490 
15500 
15510 
15520 
15530 
15540 
15550 
15560 
15570 
15580 
15590 
15600 
15610 
15620 
15630 
15640 
1,5650 
15660 
15670 
15680 
15690 
S,5700 
15710 
15720 
!5730 
15740 
157,0 
15760 
15770 
S,5790 
15790 
15800 
15UO 
t58ZO 
15830 
15840 
158,0 
15860 
15870 
158&0 
15890 
15900 
S.5910 
15920 
15930 
S,5940 
15950 
15960 
15970 
15990 
15990 
16000 

1NV32 

INV33 

l NV 34 

lNV35 

lNV36 

lNV31 

lNV38 

lNV381 

1Ny39 

• • • • 
• • 
l NUL.1.. 

• • 
• 
ININD 

• 
• 
• 
JNPC 

POP9 TIME-SHARING SYSTEM MONITOR AND MESSAGE ROUTINES 

MTS~ DEBUGGER 

INAND 
INV39 
INMUL 
INV39 
INPL.U 
INVJ9 
I NM IN 
TEMP2 
INV34 
IN\139 
INDIV 
INV39 
IN)(OR 
IN\139 

INVAL. SUBROUTINE 

LOGICAi. ANP. 

MULTlP~ICATION 

ADDITION 

LOAD TME SUBTRACT IWITCM 
CHiCK THE OLD SW!TCM FOR ALSO SUBTRACTION 
VE5, AND TWO MINUSES MAKE A PLUS 
NO, SO SET UP THE SUBTRACTION 
DIVISION 

LOQlCA~ ~XCLUSIVS OR 
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L.AW 
JM? 
L.AW 
JMP 
L.AW 
JMP 
I.AW 
SAD 
JMJ' 
JMI' 
L.AW 
JMll 
I.AW 
JM' 
LOI 
JMP 
1.~W 

DAC 
JMfi' 

INSPA 
IN\139 
INCOM 

TEMP2 

SPACE MAY TERMIN4TE 1ME VALUE OR MAY BE -~OPCODE> <ADDRESS> 

COMMA MAY TE~MlN4T! TME VALUE OR INDICATE: INDIRECT ADD~ESSlNG 

SEr TME NiW OP&RATOR SwlTCH 
IN\12 GET TM~ NEXT TERM 

TMe f IRST WORD or INPUT !S A NULL, 1r THE DELIMITER IS A DOLLAR StGN cs> 
TM&N A SYMBOL roL~owa, Ir IT IS AN tN~!RSCT Sl~N. TMEN INDIRECT 
ADDRESSING IS BEING REQUESTED, OTM!RWISE IT IS TRUE NULL INPUT, 

' .. 
LAC 
hD 
JM,-
DiL l M 
SAD 
SKJt 
JMP 

TEMll5 
PCSGN 
INPC 

INDSN 

IN\145 

GET TMI DELIMITE~ 
CMiCK roR TME CUARENT PROGRAM COUNTER SIGN 
VEI •• GO SET lT U' 
GET TMi LAST DELIMITER 
CMiCK roR AN lNDIA&cT ADDRESS •EQUEST 

NOW CMfCK roR A l.OGICAL OR ARITMMETIC OPE~ATOR 

!NDl~tCT ADDRESSING MAS 9EiN ReQuESTED 

IND IR 
INV2 

rL.AG TME ReQUEST tOA INDIRECTION 
AND GE! TME NEXT WORD 

us• THE cuARENT V~LUE or TME PC, TERMINATED BY AN lMl'LIED PL.uS SIGN 

T&MP6 
TliMP2 
Cl.AW INSPA> 
INPC1 
<I.AW INCOM> 
INPC1 
PC 
TEMP2,X 

'LAG TMERi MAS BEE~ AT LEAST ONE COMMAND COMPLETED 
LOAD TME BAANCM CONT•OL 
CMiCK ~OR PREVIOUS DELIMITER WAS A SPACE 
VES ~. BACK UP TME POINTERS AND BXIT 
CMFCK ~OR A COMMA 
¥ES ~~ BACK U, TME POINTERS AND EXIT 
LOAD THE PC TO USE Al THf VALUE 
AND INCLUDE IT IN TME CALCULATIONS 



DEBUG 05/31/'2 

D 

0074~3 
007454 042005 
00705 607313 

0003123 

16010 
16020 
1(>030 

lNPC1 

P0~9 TIME~SHARING SYSTEM MONITOR ANO MESSAGE ROUTINES 

DEi.IM 
DAC 
JMP 

MTSS DEBUGGER 

TiMP5 
INV62 

INVAL. SUBROUTINE 

GET TME REAL DELIMIT~R 
AND seT IT FOR RESYOAATION 
BACK UP TME 'OINTERS AND E~IT 
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D MTSS DEBUGGER -- 1 NV AL. SUBRQUTl NE 

16040 ,EJECT 
16050 • 
160()0 • 
16070 • L.OGlCAL ANO ARITMMETIC OPERATfoNS secTtoN 
16080 • COMBINE TME AC WITH TEMPO, STORE TME RESU~T IN TEMPO, AND RETURN TD THE MAIN ROUTINE 
16090 • 

007456 16100 l NPl..U I' I TEMPO l• reMPO + AC 
Pot 456 ;542000 16110 TAD TEMPO 
007457 042000 16120 l NPl..2 OAC TEMPO 
Oo7oo 607342 16130 JMP INV45 

16140 
16150 

007461 16160 lNSPA It' S~ACE •- TEMPO I• YeMPO • AC 
Oo7461 607456 16170 JMP INPl.U 

16180 
16190 

007462 S.6200 INMIN ••• TEMPO t• TEMPO - AC 
007462 16210 NEG NEUTE THE AC 

~07464 607456 16220 JMP' INPL.U TH&N IS SAME AS ADDITION 
16230 
16240 

007465 S.6250 l NMU"'- ... TEMPO I• TEMPO * AC 
Po7465 652000 16260 ~MQ SEJ THE Mu~T!P~ICAND 
iJ074'66 213401 16270 L.AC <MULS) LOAD A MUL.TIPLV !NST~UCTION 
Oo7467 10J253 16280 JMS MUI.DIV DO THE MU.'IPL.ICATION 
Po7oo '141400 16290 SZI. MULTIPL.V EST 'OR *NEED To •oJUIT THE ONetS cOMPLEM&NT ANSWER 

S.6300 
1631.,0 

007471 16320 lNDlV '•I TEMPO f • T6MPQ/AC 
007471 65~000 16330 LMQ IE:T THE DIVISOR 
Oo7412 a1J•o2 16340 L.~C <IDIVS) LOAD A DIVIDE lNST~UCTJON 
~0703 S,032'3 163,0 JMS MUI.DIV DO THE D!YlStON 
Oo74'74 141100 16360 SPA DIVIDE TEST roR ' NE6D TO ADJUST TME ONeus COMPLEMENT ANSWER 

16370 
16380 

001475 16390 ENTER MULDIV 
1 PMC SAVE.ON 

0032~3 MU~OlV '.' 0Q7415 043255 16400 DAC MD1 IET TME JNSTRUCT!ON 
Qo74?6 20~000 16410 L.AO TEMPO LOAD TME MULTlPLJER/DIVIDENO 
ea 7 01 74h00 16420 IPA 
Oo7500 ;55333~ 164~0 TAD ( -1) NEiD TO ADJUST NEGATIVE NUMBIR& TO BE ONEtS COMPLEMENT 
jQ7501 D4~000 16440 DAC TiMPO RESTORE TME MUl.T!PLIER/OIVID!ND 
907502 tH002 16450 L,ACQ LOAD THE MU~TlPLlCIND/DIVlSOR 
Oo7503 14UOO 16460 IPA 
io7504 ;f 53332 16470 TAD ( •1) NEiD TO ADJUIT NSGAT!VE NUM9~RI TO BE ONEtS COMPLEMENT 
907505 .64000 16480 GSM IET UP FOR TMi O'E~A'ION 
Oo7506 04~256 16490 DAC M02 IET TME 011.'ERAND 
Po7507 202000 16500 LAC TiMPO 
Oo75S.O 60325' 16510 JMP M01 DO TME OPERATION 

003255 16520 ,USE IMPURE 
P03255 740040 16530 M0.1 >CX SET THE MU~TlPLY/DlVIOE INSTRUCTION MERE 



DEBUG 05/31112 

0 

003256 140040 
003257 <>07511 

001511 
po75U 

~075U 140010 
Po75~2 641002 
0075p •2J253 
Oo75l4 353331 
Oo75!.5 607457 

oo75l6 
oo75j.6 !io2ooo 
Oo75l7 407457 

00'15~0 
jo751o ~42000 
~07521 607457 

0015a2 
uo75a2 0•2001 
Oo75U 140001 
Oo75R4 ,02000 
iQ75t5 242001 
po7526 607457 

Po7527 0000'10 
Po75SO 000051 

oo75h 
Oo75U i033i6 
Po7532 740200 
Oo75S3 607313 
Oo75S4 i03327 
f 07,S5 f47527 
Po75S6 601542 
007537 ,47530 
oo75•o 607542 
Oo75U •07313 

fo75•'2 ~13360 
Po75tt3 t>o7522 

16540 
16550 
16560 
16570 
165&0 
16590 
16600 
16610 
S,6620 
166;j0 
S.6640 
166,0 
16660 
16670 
16600 
16690 
16700 
16710 
16720 
167~0 
t6HO 
S,67,0 
16760 
S,6770 
S,6780 
S,6790 
16800 
s,682.0 
!6820 
16830 
16840 
S,6850 
S.6860 
16870 
!,688 0 
16890 
16900 
S,6910 
16920 
169~0 
t6940 
169,0 
16960 
16970 

lNAND 

lNKOR 

INIOR 

COMX 
CQMl 
lNCOM 

INC112 
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xx 
JMP 
,usa 
''. 
•u~ 
1.ACQ 
)(CT 
TAD 
JMP 

••• 

c,;e 
CMA 
AND 
XOR 
JMP 

,AC16 
,ACl6 

~~e 
IU 
JMP 
L•C 
SAD 
JMI' 
uo 
JMI' 
JMlf 

L•O 
JMP 

MTSS DEBUGGE~ 

MD4 
PURE 

MVLOIV,X 
q,) 
INPL.2 

TEMPO 
INPl.2 

TliMPO 
INPL.2 

TEMP1 

TEMPO 
TEMP1 
INPL.2 

T5WORDB 

INY62 
TSWORDB•1 
COM)( 
INCM2 
COMl 
INCM2 
INV62 

<020000) 
INIOA 

lNVAL. SUBROUTINE 

IET TMi MU~TIP~ICAND/DIVlSOR HERE 
RE'URN TO PURE cooe 

MOVE THE SlGN OF T~E PRODUCT TO THE LINK 
L.OAO TME RESUL.T 
TEST THE NEED TO ADJUSf TO BE ONE•S COMPLEMENT 
!F YESt MAKE TME AeJUSTMINT 
SAYE TME R!SUl.T 4ND ~XIT 

TEMPO ts TiMPO (AND> AC 
DO THE AND. 
SAYE TME RBiULT AND EXIT 

TEMPO t• TEMPO CEXCLUSIVI OR, AC 

SAVE TME R!SUl.T AND EXIT 

TEMPO t• TEMPO CtNeLUSIVI ORI AC 

SAVE TME ReSUl.T AND EXIT 

'REVOIUS DEl.lMIT&R WAS COMMA -- TERMINATO~ OR INDI~ecT ADDAESSINGt 
LOAD TME UPPIR HAL' OF TME SYMBOL 
SKSP I' THeRe IS NONI 
oo~s .; NOT INDIRECTION •• BACK UP THi POINTERS AND !XIT 
L.0~0 TME 1.0WBR MAL' OF TME SYMBOL 

INDIRECT ADDRilS!NI 

INDIRECT ADD~ilSlNI 
NO INDIRECT ADDR!SSING BAeK UP AND BXIT 

LOAD THE INDIRECT ADDRESS BIT 
AND PUT IT IN TMe VALUE 
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D MJSS OEB~GGER S~MBO~ PICKUP SUB~OUTlNI 

SVMBO~ PICKUP SUBROUTINE 

0075•4 aoH51 
Po7~Jf5 04~003 
Po75'6 203496 
Oo75•? 042004 

00?5,0 
007551 04200, 

007552 '177711 
007553 04~0U 
0075!54 i.42012 
007555 S.0~4'7 
007556 607640 

iJ07557 
007560 
Do7561 
Oo7562 
007563 
Po7564 
Oo7565 
Po7566 
007567 

f 4;J260 
S.OH75 
U:S501 
10~262 
140000 
;,5;s4n 
650614 
043326 
•42011 

16980 
16990 
17000 
17010 
17020 
17030 
17040 
17050 
17060 
17070 
17080 
17090 
S.7100 
17110 
17120 
S.7UO 
111•0 
171'0 
17160 

S.7170 
S.7180 
17190 
11200 
17210 
17220 
S.72iJO 
17240 
172'0 
17260 
17270 
17280 
S.7290 
S.7300 
s,13io 
17320 
173;)0 
S,730 
173,0 
17360 
17370 
S.7380 
17390 
17400 
S.7410 
174ao 
s.7 oo 
17-440 
1700 
17460 
17470 

• • 
• 
• 
• 
• • 
• 
• • • • 
• 
• 
• 
MQOR 

SYMBOL 
• • 
• 

• 
• 
• 

• • • 
SYMBJ 

• • 

,sr1TL MTSS DEBUGGER 

THIS SUBROUTINE EXAMINES THE INpUT STRlNG CHARACTER BY CHARACTER TO BUl~D 
A ~EGAL SYMBOL IN T$WORD8 AND T$WOADS•1 lF POSSIBLE, EXITS A•E• 

•t ~· NULL INPUT -· FlRST CHARAClER II A NON-SPACE DELIMITER 
•2 -· SYMBO~ succeSSFULLY BUl~T ANO STORED !N TSWORDB & TSW0RDB•1 
ELSE r• ILLEGAL SYMBOL ~RAOR MESSAGE 

TEMPORARY yARlABLE USABEI 
TEMPJ SAVE TTV eurFER POINTER IN CASE RESTORATION 18 LATER NEEDED 
TEMP4 SAVE WORD COUNT IN CA$E LATER RESTORATION IS NEEDED 
TEMP9 NUMBER Or CMARACT6RS lN TME MAIN PAMT OF TMIS SYMBOL 
TEMP10 HEAD SYMBOL 

.OPOEF 642000 OR TME AC TO TME Ml 

ENTEfit SYMBOL. 
,ll'MC SAVE,ON 
t t I 

'IRST SAVE TME T6L.ETVPE eurFER POINTERS so WE CAN BAC~ UP LATiR IF NECESSARY 

I.AC TSBPTR 
OAC T&MPJ 
I.AC TSCOUNT 
DAC TE;MP4 
rm.IM 
DAC TEMP5 

INITIALIZE TM& I Nli'UT • 

I.AW .. 7 
DAO HiMP9 
DZM TiMP10 
JMS TU NT IN 
JMP SYMlh 

r1RST CHARACTE~ 

t N)( SYMBOL. 
JMS TSF"GET 
JM9 TSCMAlD 
JMS SYMB4 
NO~ 
UD (•240) 
CL.QI L.l.S 12. 
DAC TIWORDB 
I NX TiMP9 

THE SiCoND CHARACTER 

SEJ TMfi CHARACTER ,_OINT&lt 

IAWE TME COUNT 

IAWE TME Dl!LlMITIR 

TM~OWING AWAV L.EADtNQ 8LANl<S 

I8 

INITlALlZE TME CMA•ACTER COUNT 
INITIA~IZi TO NO MEAD SYMBOL 
REfURN •1 WITH A DILIMITER1 ILli •2 
INITIAL OELIMITE~ PICIAL •• PERIOD AH8lGUOUS1 DOLLAR SIGN HEAD SYMBOL 

IUNp THE RETURN 'o• A MoN·VAOUoUS SVMBoL 
GEJ TM~ rlRST CHARACT&• 
IOINTIF'Y If 
AOUTIN~LV ANALYZE fME DELIMITE~ 
LEYTiRS ARI NOT SP!CIAL 
MAKE IT sixen 
MOVE IT TO TMi f JRIT CMA-ACT&~ 'OSITION 
SAVE IT 
COUNT THE r1~$T !L!MENT of TME SVHBQL 

ALSo SPECIAL ~~ sr IT 1$ • DoLLAR SIGN ($) 



DEBUG 05/31/'12 

0 

Po7570 lOl475 
007571 103501 
0075'12 {)07671 
Do7573 740000 

0Ql574 •4~011 
001575 ~53403 
007576 66010(> 
0075'17 243326 
007600 04;$326 

007601 
Po7602 
Oo76a3 
0076D4 
oo76o5 
U7606 
~07607 
Oo76io 

Po 76i1 
007612 
Oo7613 
Po76s.4 
Do7615 
Po76s.6 
fi076!7 
Do762o 

10H15 
10~501 
10~262 
10000 
f420U 
~53403 
24~326 
043326 

651000 
103.264 
fl60714 
10~264 
660706 
1o;s264 
642000 
142012 

007621 10H'' 
007622 103501 
Do7623 103262 
Qo7624 ~07621 

f>07625 203326 
§o76f6 4420U 
Po7627 745000 
Po76:SO 607633 
P076:S1 640506 

Oj,;03123 

17460 
17490 
17500 
17510 
17520 
17530 
17540 
17550 
17560 
17510 
17560 
S,7590 
17600 
17610 
S,7620 
17630 
17640 
176,0 
S,7660 
17670 
17680 
17690 
S.7700 
17110 
11720 
177~0 
t7HO 
177,0 
17160 
17770 
17780 
17790 
17800 
17810 
178ZO 
s.7S;JO 
S.78~0 
S,78,0 
17860 
S.7870 
17880 
17890 
17900 
17910 
17920 
17930 
17940 
S.79,0 
17960 
17970 
17980 
17990 

• 
• 
·• 

• 
• .. 
* '5YMB25 

• 
• 
• 

• • 
• 

~OP9 TIME~SHARtNG SYSTEM MONITOR ANO MESSAQE ROUTINES 

MTSS DEBUGGER -· SVMBOL PICKUP SUBROUTINE 

TMi FlRST CHARACTER WAS A MEAD SVMBO~ ·~ OTMBRWIIE TWE 'IRST CMARACTER 
WAS TME TRUE FIRST CHARACTiR or TME MAIN SYMBOL, 

JMS 
JM$ 
JMll 
NOPl 

Tif"GliT 
TiCHRlD 
SYMB2 

GE' TME SECOND CMA-ACTER 
I OINTI f'Y ·l T 
DELIMITERS H&Re REQUIRE IPEC!AL ANALYSIS 
LEJTERS ARe NOT SPEC!AL 

TM& SECOND CMARACTER ls 'lTMER A ~ETTER OR A DIGIT. THEREFORE THE 
"R•VIOUS CMAAACTiR WAS NOT A MEAD SVMBO~, 

INX 
TAD 
AL.SS 
XOR 
rue 

JMS 
JMS 
JM! 
NOif 
I N>C 
TAD 
XOR 
DAC 

TEMP9 
<•240) 
6 
TSWORDi 
TS WOADS 

Uf'GET 
TSCHRlD 
SYMB4' 

TEMF'9 
(•240) 
TSWOROB 
TSWOROB 

COWNT THI SYMBOL E~EMENT 
CONVERT TO $lX8IT 
MOVE TME CHA~ACTER TO TMI SECOND CHARACTE• POSITION 
CONCAT.NATE WJTM T~E FIRIT CMA~ACTER 
UVE TMEM 

OET TMB TMIRD OHAReT!R 
!DINT1''Y l• 
DO THE-STANDARD DE~IMITER ANALYSIS ON IT 
li'-T6RS AR! NOT SPECIAL 
COUNT THE THIRD CHARACTE• 
HU& ABC 11 
ACCUMU~ATI lN TME AC WITM TM8 PlRST TWO CMARACTEAS 
SAVE THE rlRST HALF or TME SYMBOL 

GIT THE ~ow&R MALF OF TME SYMBOL 

IJA!CL.A!CLQ 
JMS SYMB5 
41.,SS 12, 
JMS SYMB5 
AL.SS 6 
JMS SYMB5 
MQOR 

INITIA~IZ& THE sec~ND MALf ACCUMULATION 
OEf TM~ roURTM llXltT CMARACTE" llN ACC12•i7) 
MONE IT TO TMi FOUATM CMARACTE- ~OSITION 
IAVE IT AND GET TME NEXT CHARACTER 
MOVE JT TO TME rrrTM CMAACTE• '0SITION 
SAVE lT AND GET TH! NEXT CHARACTER 
IAVi THE SlXTM CMARACTER 
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DZM HiMP10 TME MEAD $VMBO~ IS CANCELLED oUE TO six o• MORE CMARI IN MAIN SYMBOL 

JMS 
JMS 
JMS 
JMI' 

TSFGET 
TSCMRI D 
SYMB• 
SYMB6 

GET TME NiXT SYMBOL 
IDIENTif'Y IT 
DO TMi~STAND4RD DEL.IHITE~ ANAL.VS!S 
ELIE LOOP TO TMROW AWAY TME OHARACTER 

TMi SYMBOL IS COMPLETE ~· RlGMT JUSTI'Y IT AND AE9TORE THE HiAD SYMBOL 

I.AC TSWORDB 
rsz TiMP9 
9KJ'ICL.L 
JMt.' SYMB8 
L.RS 6 

LO•D TME HIGM~ORDER MALF or TMi SYMBOL 
CMiCK ~OR JUSTIFICATION COMP~ETE 
NO ~- PROT!CT fME IMtrT ANO JUSTIFV BV ONE HORE CHARACTER 
SYMBOL IS JUSTlflED 
JUSTIFY BV ONE MOR! CMARACTER 



DEBUG 05131112 

D 

Oo7632 607626 

cio7633 242012 
Oo7634 U43J26 
0076~5 64l,002 
Do7636 043327 
~07637 623260 

0016•7 
Po76'7 04~005 
oo761SO S.034'' 
o o 1 u1 s. o ;s, a 1 
Po76!52 f2~260 
P07HJ 740000 
Po7654 '1777"16 
Po7655 ~4;J451 
007616 04~451 
POIH7 •o'15!7 
107660 771717 
Po7661 60165' 

001662 

00;$262 
Po7662 '5~362 
007663 613117 
10 7 664 f5~40' 
Oo7665 621262 
fo7666 !t5h04 
eo7667 62iS2•2 
007670 60163' 

fJ07611 55;$36~ 
Po76'2 6016'7' 
007673 1o:s2•i 
Po76'4 to75'4 

go7ns 2oa012 
Po76'16 740200 
Po76'17 61h'7 
007700 641002 
001101 042012 

OUOJ 123 

18000 
18010 
18020 
18030 
18040 
18050 
18060 
18070 
18080 
18090 
18100 
18110 
1812g 
u1;, 
181•0 
181'0 
18160 
18170 
18180 
18190 
18200 
U21D 
10220 
l82U 
U240 
18250 
18260 
18270 
18200 
18290 
18300 
18310 

U320 
18330 
18340 
183,0 
18360 
S,8310 
18380 
18390 
18400 
t84U 
18420 
1800 
18440 
184'0 
1800 
S.8470 
1800 
18490 

SYMd8 

SVMB21 
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JMli' 

x0R 
DAC 
L,ACQ 
DAC 
~ET 

UD 
JM" 
SAD 
JMI' 
UD 
JMllt 
,_ET 

' . ' OAC 
JMS 
JM! 
RiT 
NOi' 
I.AW 
TAD 
rue 
JM' 
1.llW 
JMI' 

ENTER 
,ftMC 
t 'I 

UD 
JMP 
UD 
•Ii' UD 
!UT 
JMfl 

UD 
JMP 
JMS 
JMll' 

I.AC 
IZA 
JM" 
~ACQ 
rue 

MTSS OEBL GGER 

sYMB71 

TEMP10 
UWOROB 

TSWOROB•1 
SVMBOl..rX 

cSPERlOD) 
SYMB11 
C5DOLl..AR) 
SYM93 
<UM4RP> 
SYMB1J 
SYMBOl,.,X 

TEMP5 
T$F"GET 
TSCHllt ID 
SYMBOl.1X 

·2 
TSBPTR 
TSBPTR 
sYM83 
·1 
SYM814 

SYM84 
SAVE,QN 

< SDOL.l..AfiU 
M5G88 
< SSMUIP) 
SyMB4 1 )( 

<SPERl00) 
sYMB4, X 
SYM87 

<SDOL.1.AR) 
SYMB21 
SYM84 
SYMB25 

T&MP10 

MSG88 

TEMP10 

SYMBO~ PlCKUP sua•OUTIN& 

sEi JF MORE JUSl!F"ICATION IS NEEDED 

pUT ANY MEAD SYMBOL JNTo THE SVMBoL. 
STORE THe UPPER MA~F SYMBOL 

STORE THE LOWEA MA~r Of THE IYMSOL 
EXIT 

ruNTHER CM&CKS NEEDED If PERIOD WAI TME F"IAST CMARAc,e• 

oO~L.AR Sl~N FOR TME ri•sT SVMeOL. MERELY n&NOTES NO HEADSYMBOL 

IMAR~ SIGN 19 A NO~MAL CMARACTEA IN TME 8VM80L 
IMMEDlATe RiTURN FOR NUl..L INPUT 

UMi THE l'!RJOD 
GET TM~ O.MAAACTE~ AfTE• TME 'EMIOD 
!D&NTJ'.Y JT 
EXtT •• MiANI TO UIE TME PC 
L.Ef.T&RS AR& ~OT l'ECIAL 
LOAD TME AMOUNT TO BACK UP TO INCLUDE THE PiRIOD IN THE SYMBOL 
ADI TME Ti~ETYPE aur~E• ~OINTE• 
ITDRI TME ••CMID~U' •OINTE" 
'E•lOD IS A l..EGAI. COMPONENT OF TME IVMIOL 
LO~D TME AMOUNT TO BACK UP roR A SMAAP SIGN 
DO IT 

STANDARD OELIMITBR ANALYSIS 

ILLEGA~ MiAD SYMIO~ ATTEMPT 

IMARP SIGN IS A LiQAL IYMBOL COM,~N&NT 

'EllOD IS ~ LEGAL SYMBOL COM~ON&NT 
ELIE TME $YMBOL MAI BiEN COM~LIT!D 

DOLLAR siaN MiAN T~E rtRIT CMA•ACTER WAS A HEAD SYMBOL 
ILIE DO NORMAL Di,IMJTE• ANALVllS 
Ri,URN 

LOAD THE PREVIOUS ~EAD IVMBOL 
IKtl' I' NONE 
11..•e .-secOND DOLLAR SIGN rs AN ILLEGAL M&AD SYMBOL cONITRUcTION 

IEf TMI VA~IO MEAD SVMBOL 
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D MTSS DEBUGGER SWMBOL PICKUP SUBIOUTINI 

Pol7D2 ?77711 18500 I.AW .. ·7 RELOAD TMi CMARCTal COUNT 
Po77o3 04~011 18!51 D DAO TEMP9 AND RiSET lT 
Po77o4 607557 18520 JMI' SYM83 GET A NEW r1~sT OMARACTE• 

18530 
185;40 

007705 18550 ENTiR SyMB5 STQRI? THE PREivlous CtiW•ACTER AND GET A NEw SixelT CMAR lN AC(12-17) 
,PMC SAYE.ON 

00~264 $YM85 ' .. 
007705 64~000 10560 "4QOR ACeUMU~ATE THE NIW CMA•AcTeR IN THE MQ WITM THE •AEVJOUS ONES 
007706 U347' 18570 JMI TSF°GiT OEf THi N&XT CMARAtT!R 
007707 10uo1 18510 JMI T$CMllt l D toiNTirY If 
007710 10J262 18590 JMI SYMB4 ANALYZe A UEl.IMITEI 
0077!.1 140000 s.uoo NOi' LEfTiRS ARE NOT SPICIA~ 
Po7712 ••~ou s.euo I NX TliMP9 COUNT THE CHARACTEI 
007713 ;J53403 186~0 hD ( •240) fOICi IT UC It 
Po7714 623264 186;50 IUiT SYMB!S, X 
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D 

007715 

003266 

OU03123 

18640 
18650 • 
18660 • 
18670 • 
18680 • 
18690 • 
18700 .. 
S.8710 • 
18720 

go7115 77~447 1e130 
0077!6 103212 18740 
007717 44~266 187,0 
Uo7120 623266 18760 

18770 
18780 

007721 18790 

003270 USRCH 
Q07721 17•564 18800 
007722 l03272 18810 
Po7723 •43210 18820 
Qo77a4 •2~210 1ae3o 

18840 .. 
18850 • 
s.8860 .. 
18870 • 
18880 • 
18890 • 

007715 18900 

003212 
007725 040010 
Po7716 220010 
Po7727 042001 

oonu 
Oo77so ••ZOU 
Oo77:U 74~000 
oonu 6U212 
Po7733 220010 
Po77~4 '0326 
Po77S5 10000 
007736 607743 
Po7737 i20010 
oo77•o 543J27 
Po77o 607146 
Po7712 141000 

Po7HJ •40010 
P077114 U0010 
~o77'5 to7730 

18910 
18920 
uno 
18940 
s,89'0 
18960 
S,8970 
18910 
18990 
19000 
19U,O 
19020 
19030 
190~0 
190,0 
19060 
19070 
19080 
19090 

PQP9 TIME•SMARING SYSTBM MONITOR AND MESSASE ROUTINES 

MTSS OEBUJGER 

,STIT~ MTSS OEBU3GER 

SYMBO~ TABLE ~ABE~ SEARCH SUBROUTINES 

sVMBO~ TABLE ~ABEL sE4RCM SUBAOUTINEs 

SEARCH THE INDICATED SVMBOL TABLE FOR THE ~ABEL pASSID IN TSWORDB AND 
TsWOROB+1, RETURN TO TME CAL~ER •2 lP TH& ~ABEL CANNOT 91 FOUNDJ 
+1 WIT~ TME VALUE IN TME AC IF IT IS FOUND 
TEMP~ tS USED AS ~ COUNTER 

ENTER PSRCM 
,PMC SAVE,ON 
• I I 

I.AW SYMQ•1 
JMS SRCM 
tN>C PSRclol 
RET PSRCM,X 

ENTER USRCM 
,,MC UVi,ON .. ' 
I.AW 
JM9 
t NX 
,.ET 

SVM1•1 
SRCM 
USRCM 
USRCM,X 

LOAD A POINTER TO THE ~ERMANBNT SYMBOL TABLi 
IE ARCH IT 
BUMP TME RETURN tF we FAILED TO VIND A MATCH 
UIT 

SEARCM TME USER SY~BOL TABLE FOR A LAilL MATCH 

LOAD A POINT~R TO fME USIR IVMBOL TABl.E 
AND SiARCM IT 
BU•, THE RITURN IF WE FAILED TO rINO A MATCM 
IX!T 

SEARCH TMi SYMBOL TABLe BEIINNING AT TME p~INTIR pASSED IN TH& AC 
•1 WITM THi VALUi IN TMi AC tr IT l$ fOUNO 
roR fAILUREJ RiTURN ·~ WlTM THE VA~Ue IN TRe AC ro" IUCCISS, 

ENTU SRCM 
'"MC uv&. ON 
••• CAC 
I.AD 
OAC. 
'.' ISZ 
SK JI 
•eT 
I.AC 
hD 
SK ft 
JMI' 
L.AO 
SAD 
JMI' 
II< II 

I NX 
I NX 
JMll 

10 
10, )( 
TiM,1 

TiMP1 

SRCM,)( 
10,x 
TSWOADB 

SRCH2 
10.x 
TSWOAD•h1 
IRCM4 

10 
10 
SRCH1 

IET TMi SYMBOL TABLE P~INTER 

IET MINUS TMi NUMB!R or IYMSOLI IN TMtl TABLE 

DONEU 
MO 
VEI ~. RETUR~ •1 ~OR rAlLU~i 
LOAD TME rlR'T MALr or TME NSXT IVMBO~ 
NO •• !EST A~AJNST TME GIVEN SYMBOL 
IOQD MATCM •- KEEP ON TRVINQ 
NO MATCM ~• TRV TM! NE~T SVMIOL 
LOAD TME SEC~ND MA~r OF THE SYMBOL 
AND TEST IT 
IU•it<A .. I. 
MOYE THE POl~TER 9Y THE SECOND MALr OF TMe SYMBOL 
MOYE THE POINTER BJ TME VALUI 
1.00P 

PAGE 75 
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D MTSS DEBUGGER SVMBO~ TAB~E ~ABEL IEARCM SUBROUTINES 

0077•6 19100 s~c~• . '. Oo7H6 ~20010 19110 ~AC 10,x LOAD THE VA~U~ or THE rOUND SyMBOL 
007717 •4~2'2 S.9120 l NX SRCH BUMP THE RETURN FON succ&SS 
007750 623212 19130 RET SRCM,X 
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D 

007751 

003274 
~07751 '7;}447 
Po7752 1o;J300 
00"1753 6232'14 

0017,4 

00:5216 
007754 7H564 
Po7755 io;,300 
0077!56 •2~216 

007757 

00_,300 
007717 040010 
P07760 220010 
oonu 04Z002 
Po7762 113344 
007763 042004 

0017•4 
Oo77•4 442002 
007765 141000 
007766 623300 
007767 440010 
007710 440010 
0071'1 220010 

001112 
Po7774 34i000 
007775 664000 
oonu 65aooo 

001777 
010001 ~4~004 
010002 14UOO 

OH03123 

19140 
19150 • 
19160 • 
19170 

.-vscM 
19180 
19190 
19200 
19210 
19220 
192JO 

UVSCM 
19240 
19250 
19260 
19270 • 
19200 • 
19290 • 
19300 • 
19310 * 19320 • 
193JO • 
19340 • 
19350 • 
19360 • 
19370 • 
19310 • 
19390 • 
19400 

VSACM 
19410 
194~0 
194~0 
19440 
194'0 
19460 V$R2 
19470 
19480 
19490 
19500 
19510 
19520 
195;JO 
19540 
195,0 
19560 
19570 
19580 
19590 

~OP9 TIME·SHARING SYSTEM MONITOR AND MESSAQE ROUTINES 

.sun. 

ENTER 
,PMC 
••• 
I.AW 
JM! 
"ET 

MTSS OEBU3GER 

MTSS OE BUGGER 

pVSCH 
SAVE,ON 

SYM0 .. 1 
VSRCH 
PVSCM,X 

SVMBO~ TAB~E VA~UE SEARCM SUBROUTINES 

SVMBO~ TA9~E VAl.UE SEARCM SUBROUTINES 

LOAD A POINTER TO fME 'E•MANENT SYMBOL TABLE 
PINO TME CLOSEST MATCH IN TME ~ERMANENT TABLE 

PAGE 77 

ENTER UVSCM SEARCM THE USER 9VMB0L TABLE FOR THE CLOSEST MATCH TO TME VALUI JN TEMPO 
,F'MC 
••• 
I.AW 
JM' 
-ET 

SAVE.ON 

SYM1'"'1 
VSRCM 
UVSCM,X 

LOAD A POINTER TO THE USIR SYMBOL TABl.e 
f lND THE C~OSEST MATCH IN THI USER TAILE 

SiARCM TMi SYM8oL TABl.1 WMoS& PolNTiR IS •ASSED IN THE AC FoR 
TMI CLOSEST MATCM TO TME VALUE PASSED lN T!M~O. RETU•N WITM AUTOllNDEX 
"EGllTER 10 POINTING TO TME VA~Ue roUND, 

TiM~ORARY VARlABLi U8AGE1 

INT&lil 
1 PMC 

bAe. 
I.AC 
a AC 
l.~C 
DAC 
t •• 

r sz 
91<11 
"eT f NX 
! N)( 

I.AC 
NEG 
TAO 

TEMPO ~· TME VALUE TO BE MATC~ED AS C~OSELV AS •oSS!BLE 
TEMP2 w ... IYM80L TABLE 1.iNGTH COUNTiR 
TEMP3 •• POl~TER TO TME BIST VALUE 'OUND 90 FAR 
TEMP4 .... ASIOLUT& VAi.LIE or TM! Dl,.FER!NCE B&TWEIN TME VAL.UE 

SOUGHT AND TME VALUE FOUND 

VSRCM 
SAVE,ON 

10 
10,x 
TliM"2 
('J77777) 
TiMP4 

TiMP2 

VSRCM,X 
10 
10 
10.x 

TEMPO 

IET TME POINTER TO T~i SVMBOL T41LE TO SEARCH 
LOAD TME iYMBO~ TABLi COUNT 
IET TMI SYMBOL TAB~E LENOTH 
LOAD A RIDICULOUS OrFSET 
IET lT 

CHliiCI( F'OR DONe 
NOf YET 
DONE ·- on 
MOYE TME •OINTER PAST TM& Fl"ST MALF' SVMiOL 
MOVE TME P01NTiR PAST TME S&CONO MAl.F•SYMBOL 
LOAD TME NEXT VALU! TO Bl COMPARID 
N&UT& IT 
SUBTRACT JT PROM TA& DESIRED VALUE 

UM 
1.MQ 

miT SIGN A~D MAGNI•UDi or TM! DIFFERENCE &&TWEEN TME VALUES 
IAWE THE M~GNlTUDE 

NEG NEQAT& TM& MAGNITUDE 
TAD T&MP4 ADD TM~ OLD IEST MAGNITUDE 

·~· 

-
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D MTSS DEBUGGER S¥MBOI. TAB~E VA~ue 9EARCM SUBROUTINES 

010003 607764 19600 JMP VSR2 TM' Ol,,O ONE WAS BETTER -~ KE&p IT AND LOOp 
010004 ~00010 19610 L.AO 10 
010005 042003 19620 DAC TiMF'3 fMli NEW ONe lS BETTER ·- RECORD ITS POINTER 
010006 •41002 19630 ~ACQ 
010007 042004 19640 OAC TEMP4 RECORD IU MAGNITUCE 
01oou 601764 19650 JMI' VSR2 LOOP 
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D 

19660 
19670 • 
19680 • 
19690 • 
19700 .. 
19710 • 
19720 • 
19730 • 
19HO • 
19750 • 
19760 • 
19770 • 
19780 • 
19790 • 
19800 • 
S.9810 • 
198ZO • 
19830 • 

010011 19840 

003302 PUC"4 
hOOU 173447 S,9850 
0100!2 040010 19860 
01oos.J a20010 19870 
0100t4 042002 1900 
0100!5 14~004 19890 

01001.6 19900 P9$2 
oioou •4i002 19910 
010011 741000 19920 
010020 
010021 

•2uo~ 
44001 

s,99~0 
19940 

010022 •40010 199'0 
010023 220010 S.9960 
0100i4 042005 19970 
0100!5 ,02010 19910 
010026 1$42007 19990 
010027 74UOO 20000 
01oo:so 610016 20010 
01oou ao~oo1 20020 
oioon '1UD1 200~0 
01DU3 24~000 20040 
010U4 '140002. 200U 
010035 'OZ009 200•0 
010036 '140200 20070 
010037 610016 200ID 

20090 • 
~0100 • 
20UO • 2ouo • 
2013.0 • 

0100•0 S,4~001 20140 
010011 '17176 7 201'0 

MTSS OEBUi*GER 

,STIT~ MTSS OEBUJGER 

S¥MBO~ TABLE BIT IEARCM SUBROUTINE 

SVMBO~ TAB~E BlT !EARCH SUBROUTINE 

SEARCM THE pERMANGNT SYMBOL TABLE roR THE VALUE WHOSE BITS 
AR~ THE LARGEST &UBSET or THE BITS lN TEM~O. 
AND WMOSE MASKED 4REA tS IDENT!CA~. . 

TEMPORARY VARIA8L6 UIAGEt 
TEMPO TME VALUe WMOSE BITS ARE TO BE MATCHED Al CLOSELY Al ,OSSIBLE 
TEMPl SCIU TCM 
TEMP2 TAB~E LENQTM 
TEMP3 ~Ol~TER TO TME SiST VALUE POWND SO f A~ 
TEMP4 NUMBER OF MATCMING s•rs lN TME BEST VALUE 
TEMP5 CURRENT VALUE BEING COMPARED 
TEMP6 SCR4TCM 
TEMP7 OP CODE ro• TMi VALUE 
TEMPS RETAININO MASK rOR T~E OP CODE FIELD 

!NTER p8SCM 
,PMC SAVE,ON 

''. I.AM 
CAC 
I.AC 
DAC 
OZM 

SYM0·1 
10 
10' )( 
TiMP2 
TEMP4 

IE' TMa TABLE COUNT 
INITlA~IZI TO NO BITI MATCHED 

f ii 
CMICK TH! NEXT ~JS' ELEMENT ro• 
CHICK fl'OA IONE 

A BETTER MA fCH 
TEMP2 

110• NO -
•ET P8SCM,X VEI ..... E><JT 
!NX 10 
JNX 10 MOVE THE ~OINTIR TO THE NE~T VALUE 
LAC 10.x 
DAC TEM,5 SET TMI NiW VAl.,UI TO COM'ARE 
&ND TiMP8 APPLY THE MAIK 
IAD T&MP7 CO"'AR& TME MAIK&D A•&AS 
SK' TMIV ARE IDiNTJCAL1 SO CONTINUI 
JM' PBS2 TM&Y ARE DlFFER&NT; IQ T•V TME NEXT ON& 
I.AC TEMP7 LOAD THE Q~D EXTENDED OP CODI 
AND <740000) AECOViR TME OP CODE 
XO~ TiMPO ADD lN TMi VALUE WE ARE TRVlNG TO MATCM 
CMA 'ORM TME SUBl&T MAIK 
AND TEMP5 ME•P TM0$i ilTS NOf IN TM& ORIQINAL VALUi 
IZl SKIP IF TMIR& AMI NON& Cl,E, SMIP tr NiW II 
JM' PBS2 ILi& LOOP ON TME NIXT SYMBOL 

COUNT TME NUMBER or BITS TH~ O~D VALUE (TEMPO) AND TME v•LUE BEING 
fEITEg <TiMP§) MAYE IN COMMON, R!JLACE TME BEST-VALUI •OINTi• 
IF TMIS IS BETTER THAN TME ,RIYIOUS NUMBER or COMMON BITS. 

TEMl'1 
•9. 

!ERO TME COMMON BlTS COUNT 
LOAD TME NUM'E~ Of BIT PAl•S 

A •ueSET Of THE OLD> 



DEBUG 05131/12 01J03;23 110~9 TIME~SMARtNG SYSTEM MONITOR AND MESSA8E ROUTINES PAGE eo 
0 MTSS DEBUGGER SVMBOI. TABLE BlT SEARCM SUBROUTINE 

h0U2 04~006 20160 OAC TEMP6 ser TME l.OOP CONTROL 
0100413 2oaooo 20170 I.AO TiMPO AE~QAD TM& OLD VALWE 
010014 50j005 20180 AND HiMP5 KEiP fMOSi airs TM! TWO WORDS lifAVE IN COMMON 
0100•5 74 010 20190 CL.l.IRAL!SKP 

0100•6 20200 PBS4 
• t ' 

D10U6 ?4aoto 202~0 RTI. MOVE THE NEXT BIT ,AIR TO TM& L.lNK AND ACCO) 
010047 70400 202ZO szi. SKIP UNLESS TH& NEXT BIT WAS ON 
oioorso 442001 202;so I N>C TiMl'1 VES - .. COUNT JT 
010 051 74UOO 20240 '"' SKIP UNLESS TME NE~T BIT WAS ON 
0100,2 uaoo1 202,0 IN)( TliMP1 VES - .. COUNT IT 
0100!>3 ••2006 20260 nz TEMP6 SEi Ir DONE 1.00PIN9 
010054 610046 20270 JMll PBS4 NO ..... l.OOfl AGAIN 

202eo 
010055 171717 20290 I.AW ·1 
010056 ~4~001 20300 uo TEMP1 
0100~7 140001 20310 CMA AC • MINUi NUMBER O~ COMMON BITS 
010060 :Haoo4 20320 hD TiMP4 ADe TME PREVIOUS BEST NUMBER 
01oou 140100 20330 IMA SKlP ir TMe NEW ONE IS BITTER 
010062 610016 20340 JMlt PBS2 ELSE ~00~ r~ CMECK TME NIXT VALUE 
010063 102001 203,0 L.AC T1iMP1 
010064 &42004 203•0 l'AC TiMfl'4 •EllL.ACE TME I IT CO~NT 
010065 00010 20370 L.AC 10 
010066 04200~ 203f0 DAC Ti MP3 AEltLACE THE "OINTEllt TO TWE IHST VALUE 
010067 610016 20390 JMP PlilS2 LOCH• 
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010070 

OU03123 

20400 
20410 * 
20420 • 
204JO • 
20440 • 
20450 • 
20460 • 
20470 • 
204110 • 
20490 • 
20500 • 
20510 

003304 SNCO' 
P10010 142161 20520 
010011 i42157 205~0 
010072 •4a1'1 20540 
010013 750001 205,0 
010074 042160 20560 
010015 ao216~ 20510 
010016 04215~ 205eo 
010077 623304 20590 

20600 • 
20610 • 
20620 • 

010100 20630 

00~306 UCO~I 
010100 20640 

0101DO 7UODO 
010101 IOi766 206'0 
010102 10,742 20660 
010103 744000 20670 
010104 640510 20610 
010105 153307 20690 
010106 04UU 20100 
0101p1 740001 20710 
010110 042164 20120 
0101t1 •42164 207~0 
010112 211406 20740 
0101i3 0421'' 207,0 
0101!4 776000 20760 
010115 042166 20110 
0101j6 210125 201•0 
0101i1 042167 20790 
0101io a1033i 2oeoo 
010111 042151 20810 
010122 21~276 20820 
010113 0420'1 208~0 
010114 621306 20840 
010125 762000 208,0 CQ~CT 

~OP9 TIME·SMARING SYSTEM MONJTOR AND MESSAGE ROUTINES 

S TSS OEBU1:JGER 

,S!lT~ STSS DEBUJGER 

MtSCE~LANEOUS SUB"OUTINES 

MISCELLANEOUS SUB~OUTINES 

TMe r!LE pARAMETi~S MAYE ALREADY B~EN r11.~eo IN ANO NOTHING OF 
JMPORTANCi IS ~err IN THE BUFFER, NOW SET WP THE BUFPER PARAMETERS 
WITM THE MINIMUM OORE ADDRiSS PRESENT lN T~E BUFFER SET TO BE 
GRSATiR TMAN TME MAXIMUM. TMIS WIL~ rcRce A PAGE OPERATlON 
TMS FIRST TIME TME BUFFER IS REFERENCED, 

!NTER SNCOP 
,f'MC SAVE,QN 
••• 
DZM BMU 
0Zr'4 BMIN 
IN)( BMIN 
Cl..C 
DAC MBMlN 
1.AQ FDA 

SET TME MAXIMUM ADDRESS IS 0 

SET TME MINIMUM AOeRESS IS +1 

SET ~INUS lHE MINIMUM BUFFER ADDRESS 

PAGE 81 

OAC BDA SET THE BU'FiR ADD~ESS TO CANCEL OUT ANY TROUBLilOME OLD ONE 
l'tET SNCOP,X 

!NTiR UCORE 
,PMC SAVE,ON 

:.;on• 
,!IMC SAVi,ON 
IJJEICUL•O 
I.AC SIJCORE 
MllllU 
e L.I. 
~RI 
)(0" 
DAC 
CMA 
DAI: 
I N>C 
I.AC 
DAC 
1.Alif 
DAC 
~AC 
OAC: 
I.AC 
OAC 
I.AC 
DAO 
ll'ET 
•UI< 

8, 
(040000) 
FDA 

MF'DA 
Mf'DA 
< SBOUNDARY > 
FMlN 
·SBOUNDAR'f 
MF'MIN 
CORCT 
n"u 
UCF 
FTVPE 
<17777) 
PCMSI< 
UCORE,)( 

,ROT5CT TMI SHIFT 
DlVlDi-BY 400 TO GIT TME BLOCK NUMBER 
ADD IN THi DIS~ 0 IEVICE ADO•ESS 
SET THE rl~E D&VlCI ADDRISS 

SET MINUS THE ~l~E DEVICE ADDRESS 

SET TME MINlMUM 'ILE CORE AD~RESS 

SET MINUS THE MINIRUM FILE CORE ADDRESS 

SET MINUS TMe r11.e MAXIMUM CORE ADDRESS 
LOAD TME use~ CORE rILE FLAQ 
AND SET TM~ CURR&Nf TYPE OF 'I~E 
LOAD A STANDARD ADDRISS MASI< 
AND SET U 
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D 

010126 

DO:J310 
010126 

010U6 
010117 
01ouo 
0101u 
01ou2 
010113 
0101~H 
010U5 
0101:u 
01ou1 
01ouo 
01ou1 
01ou2 
010U3 
0101.u 

10,000 
20~767 
102.742 
144000 
640510 
353307 
04h6J 
140002. 
D4h64 
•42164 
1.4h65 
142166 
I0,720 
04i167 
623310 

01ou5 to20!51 
01ou6 04a162 
01UU7 202151 
01ouo 550333 
01ou1 uo210 

010152 
010153 
010154 
010155 
010156 
010151 
010160 
01uu1 
01ou2 
010163 

'744002 
20~162 
34U67 
'140400 
h;J2J2 
~02166 
'141200 
144000 
:542162 
740400 

01$03123 

20860 
20870 
20880 
20890 

20900 

20910 
20920 
20930 
2090 
209'0 
20960 
20970 
!0960 
20990 
21000 
21010 
21020 
21030 
21040 
21050 
U060 
21070 
21080 
21090 
U100 

uuo 
21120 
uuo 
21140 
U150 
21160 
21170 
21180 
21190 
21200 
21210 
21220 
21230 
21240 
21250 
21260 
21270 
21280 
21290 
21300 
21310 

IJOISI< 

• 
• 
• 
• 
• 

1.QCAT 
• 
• 
• 

• • 
• 

POP9 TIME•SHARING SYSTeM MONITOR ANO MESSAGE ROUTINES 

STSS OEBUGGE• ·- MISCE~LANEOUS SUBROUTINES 

ENTER UDISI< 
,PMC SAve,oN 

'.' MP Off 
,PMC SAVE.ON 
SPECIAL+O 
L.AC SUDllK 
lllP&U 
CL.\. 
L.RI 
TAD 
DAO 
CMA 
OAC 
I N>C 
DZ~ 
DZM 
L.AO 
OAC: 
lltET 

8, 
<04'0000) 
FDA 

Mf'DA 
MF'DA 
F'Ml N 
MF'MlN 
DlSCT 
FHAX 
UDISIC,X 

TUIN orF MEMORY ~ROTICT 

PROTECT TME SHIFT 
DIVIDE BY •oo TQ GIT TMi SLOCK COUNT 
ADO TME DISK oev1ce ADDRESS 
SET TMS rILE oev1ce ADDRISS 

SET MINUS •ME FILE OiyICE ADDRESS 
USiR DlSK STARTS FROM ZERO 

LOCAT IS ENTERED WITM THE DESIRED ADDRESS IN TME AC, 
LOOAT EXITS WITH THE POINT&R TO TMi DESI~EB ADDRESS IN TME AC AND IN BPT• 

EN'fliR 1..0CAT 
~PMC SAVE.ON .. ' 
SES WHICH FILE Wi ARE WORKING ON 

MASK TO JUST TME AtD~&SS 
SAWE TME REQUIRED LOCATION 
LOAD THE TYPE OF rlLE WE MAYI OP&N 

PAGE 82 

AND 
DAC 
1.1u: 
9AD 
JMI<' 

PCMSI< 
BPTR 
FTVPE 
ACF' 
PUCF4 IT IS AN ACTUA~ CO~E F!LIJ TME CALLERfS POINTER WAS CORRECT 

CMSC~ TO SEE TMAT TMI ADDR,S$ IS WITMIN TME CURRENT PILE 

BPTR 
FMAX 

MSG91 
Mf'MIN 

BPTR 

SET THE OVERFLOW FLAG 
RELOAD TME DESIRED LOCAT!ON 
SUBTRACT T~E MAXIMWM ADDRESS IN TME rtLE 
SK!P ON ~o OVERFLOW ~~ SKIP !F REQUESTED LOCATION IS NOT PAST THE rIL& END 
VES ·- TMi ADDRESS rs OUT or BOUNDS 
LOAD THE MINIMUM AIDRESS IN fME 'ILE 
SKIP If ·~~ lS COR•ecT 
ELIE C~EAR TME LINK TO MAKE THE CORRECT NUM&ER 
AND ADD TMe DESI~EB LOCATION 
~KIP If RiQUESTED ADDRESS IS Bi,~RE TME eurFER START 
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010165 202151 
010166 !$50332 
010167 h0204 
010110 61~232 

01a111 
010111 2oau2 
010172 ~H2161 
0101;3 140300 
010114 610217 
010115 2oa162 
0101'6 :142160 
0101'7 14h00 
010200 610217 

010204 
010204 171741 
010205 142162 
010206 740300 
010207 610212 
0102!0 102162 
0102i1 '23312 

010212 776000 
010213 ~4a1u 
01021• 741100 
h02i5 61U32 
0102u uo112. 

010217 
010217 103314 
010220 76~170 

01:03123 

21320 
21330 
21340 
21350 
21360 
21370 
21380 
21390 
21400 
~1410 
21420 
21430 
21440 
214,0 
21460 
21470 
21410 
U490 
21500 
21!510 
21!520 uno 
21'40 
U!S'O 
U!560 
21!510 
11!590 
U590 
21600 
uuo 
11620 
uno 
U6~0 
U6'0 
21660 
216,0 
U6IO 
21690 
21100 
U7U 
21720 
UHO 
21140 
U?'O 
U?60 
21770 
21190 
21790 
21800 
uaio 
21820 
218~0 

• • 
• 

• 
• 
• 
JIAGE6 

• • 
• • 

• • 
• 'UCF' 

"UCF'2 

• 
• • 
• 
• • 
l'NEW 

PD~9 TIME•SMARING SYSTeM MONITOR AND MESSAGE ROUTINES 

JMfi' 

STSS DEBUGGER 

PAGE6 

Mf sCE~LANEOUs SUB~OUTINEs 

NO ... PAGE IT 

O.K, NOW SEE WHAT KIND OF A Ft~S WE ARE WORKING W1TM 

FTYPE 
UCF 
PU Cf 
MSG91 

IT IS A useR COR& rx~e •• CHICK roR 0·37 
ILLiGAI. ADPR&SS BEFORE TwE SUFrE~ START 

TME F1LE IS A NORMAL DEYIC& r11.E ·- IS TME DESIRED LOCATION IN cCRE NOW? 

t' I 

l.Ae 
TAD 
9MAISZA 
JM' 
I.AC 
TAD 
IPA 
JM" 

BPTR 
BMAX 

PNEW 
BPTR 
MBMlN 

PNEW 

RE~OAD THE OBSlR!D LOCATION 
SUBTRACT TME MAXIMWM ~OCATION WHICM II IN TME eurFER 
!B THE DESlR&O LOCAflON PAST TME eurreR ENDt 
VES •• GET A NEW PAGS 
NO ~~ Rel.OAo TMe DESIRED LOCATION 
SUBTRACT TME MINlMWM ADD•isl WMICH IS IN TME BUFFER NOW 
rs TME DESIRED LOCATION IEFO•E TME eurre• STARTt 
ves -~ GET A NEW PAGI 

TMS DESIRED LOCATION II IN CORE NOW w~ SST U, TMI POINTER, THE 
AC ALREADY CONTAINS TM! ADDRESS RE~ATlYE TO TME ITAAT or THE BUFFER, 

TAD 
DAC 
lltET 

BCA 
BPTR 
LOCAT, >C 

ADD IN TH& BUf'E~ ADDRESS 
IEf TM~ POINTER TO TME eurre• LOCATION 

TM! r1LE IS A USER COR! 'ILE 9- l.OCATlONS 0·37 ARi ••eCIAL, 10 CMiCK FOR TMEM 

' .. 
I.AW 
TAD 
9MAISZA 
JMlt 
LAC 
llti T 

I.AW 
hD 
IPA 
JMP 
JM" 

•37 
BPTR 

PUCF"2 
BPTR 
LOCAT, X 

•BOUNDARY 
BPTA 

MSG91 
PABE6 

LOAD MINUS TME MAXIMUM LIGAL s•EClAL ADDRESS 
ADD TMe RiQU6$TED ADDRESS 
!S THE DESIRED LOCATION A LiSAL SPECIAL ADDRESS1 
NO ·~ IS If L.EGAL AT ALLt 
ves, THE ADDRESS II LEGAL ~· oON•T ALTER IT 

LOAD TME MINIMUM NORMAL LiGA~ ADDRESS 
ADD THE REQUISTED lDDAESI 
! S IT l.EGAlt.. 1 
ADDRESS OUT or BOUNDS 
VEI .... CAAAV ON 

,N!W GETS A NEW TWO•BLOCK PAGE SURROUNDJ~G TME ~OCATION GIVEN 
IN 8PTR, TME NiW "PAGi" WILL Bi TME BLOC~ CONTAINING TMI oeaIRiO 
LOCATION AND TMi fOLLOWlNG 8~QCK, 

PAGE 83 
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01J03•23 

u 

h0221 
010222 
010223 
010224 
010225 
010226 
010221 
0102~0 
010231 
0102:12 
010233 
0102H 
010235 
010236 
0102:.11 
0102•0 
0102u 
0102•2 
0102•3 
0102•4 
0102•5 
01020 
0102•7 
010250 
010211 
010252 

042154 
1?13334 
042155 
i02162 
342166 
'144000 
~40510 
~4U6J 
04~15J 
~4216'4 
660710 
34h65 
o4a151 
740001 
UUJ1 
042160 
2021'7 
~53332 
35U34 
140001 
042161 
•42161 
7701 '11 
652000 
7621'3 
105003 

010253 100000 
010254 U0247 

0102'5 

OOJJS.4 

21840 
U850 
21860 
21870 
21880 
21890 
21900 
21910 
21920 
21930 
21940 
U950 
21960 
21970 
21910 
21990 
22000 
22010 
22020 
12030 
22040 
22050 
22060 
22070 
22080 
22090 
22100 
22UO 
22120 
22130 
221'40 
221'0 
!2160 
12170 
221'0 
22190 
12200 

010255 1oi156 22210 
010216 S.421'6 22220 
010257 14i200 22230 
010260 62~314 22240 
0102•1 aoa151 22250 
010262 ,50333 22260 
010263 623314 22270 
010264 ao~314 222eo 
010265 652000 22290 
010266 762153 22300 
010267 705005 22310 

22320 
22330 

• ,. 
• 

• • 
• 
• 
• 

~ORCi 

F"ORCi2 

.. 
• 

POP9 TIME~SHARING SySTeM MONITOR AND MESSAGE ROUflNiS PAGE 84 

DAC 
L.AC: 
DAC 
L.AC 
TAD 
CL.I. 
1.1u 
UD 
DAC 
TAD 
Al.SS 
TAD 
DAC 
CMA 
UD 
IU(: 
i.•e 
TAD 
hD 
CHO 
DAC 
INX 
L.AW 
L.MQ 
L.AW 
lt~hD 

STSS DEBUGGER 

BCA 
<SUFI.EN) 
Bl.EN 
BPTR 
MF'MIN 

8, 
Fl)A 
Bl)A 
MF'DA 
8, 
fMtN 
BMIN 

( 1) 
MBMlN 
BMIN 
(•1) 
< IUF'LEN) 

BMA)( 
BMU 
PAGU 

BDA 

MISCELLANEOUS SUB,OUTINES 

RESTORE TME SU,F!R CORE ADDRESS 

RESTORE TME aurFeR LENGTM 
NO ~~ ~EL,QAD TME D!SIRED ADD•ess 
•uarRACr THi MIN!M~M ADDRESS IN TME FILE 
PROTECT TM! ROTATE 
ELIE OlVJDE av 400 TO GET TMI BLOCK NUMeE• IN THE FILE 
ADI TO THE FILE DEVIOE ADD~ESS 
SET TMi NiW BU,F'IR DfVIC& ADDRESS 
SUITRACT TMi Fl~E DEVICE ADD•ESS 
MULTl,LY av 400 TO GET TME 0,F'liT FROM TME BEGINNING OF' THE FILE 
ADB TMi MINIMUM CO~E ADD-ESS TO GET TMS MINIMUM JN TWE 8UfF'EA 
AND SiT JT 

IET MINUS TM• MINIMUM ADDRESS 
RELOAD TMi ADD~iSS 

ADD TME BUF'F'&R LINITM TO GET TMi MAXIMUM ADDRiSS IN TME BUF,ER 

IET MINUS TM& MAXIMUM AD~RESI !N TME BUrr&R 

SEJ TME R&START AD!AESI 
LOAD A POINT&R TO TM& •EAD "4RAMETERS 
READ IN A NEW 8U,F!R 

MA~DWARE iRROR RETURN 1$ MIR& 

JMI ERRotl 
JMP PNEW2 

'O•CE IS A ROUTINi TO OUTP~T TME CORB su,r&R IF' IT MAS 8EEN 
AL.T•RiD, AND TO ZERO TMi ALT&RS rL•G, 

l!NTER f"ORC& 
,,MC UVE,QN 
... ' 
LAC 
DZM 
SNA 
NET 
L.AC 
SAD 
•ET 
I.AC 
L.MQ 
I.AW 
.. W"ITi 

BALT 
BALT 

f"QRC&,X 
f"TVPE 
ACF' 
FORCl,X 
FORCE 

BOA 

ERROR RETURN l& MERE 

LOAD THE eurrER ALfERS FLAG 
CLIAR JT lN ANY CAIE 
IK1~ I' THE 1urraA MAS BIEN ALTERED 
fl.SE EXIT NOW 
LOAD THE CURRENT Tf'I Of FILI 
IKIP If IT CAN 81 'O•CED 
!T IS AN ACTUA~ COME fIL.I, ANO CANNOT IE fORCED 
LOAD TME R!START ADDRESS 
AND PASS l' TO TME E~EC 
LOAD A POINTeR TO TMI •ARAMETe•s 
WRITS TM& BU'FER OUT 

C IN WORDS :1 



DEBUCI 05/31/72 

D 

OH03a23 

22340 • 
u 010210 100000 22350 

010211 t10264 22360 
22370 • 
22380 • 
22390 • 
22400 • 

010212 22410 

003316 
010212 760240 22420 
010273 103503 224~0 
010274 62~316 22440 

22450 
22460 
22470 

010215 22400 

0033iO 
010275 160272 22490 
010216 103.503 22500 
010277 160240 22510 
010300 103503 22520 
010301 623320 22530 

22540 
22550 

010302 22560 

003322 
010302 04aooo 22510 
010J0J 64070~ 22580 
010304 ?4~100 12590 
010J05 10~21' 22600 
010Jo6 aoaooo 22610 
Ot0J07 623322 22620 

uuo 
2260 
22650 

0103iO 22660 

OU384 
0103l0 10~3'4 22670 
010Ji1 11,407 22610 
010Ji2 041154 226•0 
0103J3 11~33~ 22100 
010Jt4 04a1'' 22110 
010Ji5 62~324 22120 

SllACE 

• 
• 
• 

• 
• 

TQV41. 

lllNIT 

~DP9 TIME·SHARING SYSTEM MONITOR AND MESSASE ROUTINES PAGE 85 

STSS DEBUGGER MtsCE~LANEOUs sUB~OUTINEs 

JMS ERROR 
JMP F"ORCE2 RETRY THE OPERATION 

"R PH A SPACE 

ENTiR S~ACE 
,fi'MC SAVE.ON 
' .. 
~·w 240 
JMS TSTTVOT 
~ET SPACE,X 

PRINT A COLON ro~~oweo BV A SPACE 

ENTiR COL.SP 
,l'MC SAVE,ON . ' . 
I.AW 
JMI 
LAW 
JMS 
i.e1' 

. '. DAO 
Al.S .,. 
JPltl 
I.AC 
IUT 

INTiR 
I PMC 

:,;.6 
I.AC 
DAC 
l.•C 
DAC 
"Ef 

SCOL.ON 
TITTVOT 
UPACE 
TiTTVOT 
COLSJt,X 

TDVAL 
UVi,ON 

T&MPO 
3 

VAl.CMK 
TiMPo 
TDVAL.,X 

B lNIT 
UVi, ON 

F'ORC& 
<SUF',&R> 
BCA 
<SUFI.EN> 
Bl.EN 
BlNIT,X 

PRINT THE COi.ON 

,RINT TME SPACE 

MA~E SVRE THE USER 11 VALIDATED IF' ME IS TRYING TO DO A DISK o,ERATlON 

IA~E THE oevice 4oeRESS 
~OYE THE OEYlCi·TV"E BIT TO ACCO) 
SKIP rOR DBCTA~E 
iLIE CMECK TME UIE••I VALIDATION 
Re~OAD TH~ D&Vlc1 ADDReSS 

,o•c~ ANV OL.D su,reR BEFORE MelSING AROUND WJTM THE •olNTe•s 

IET fMj BUJF'&R CORE AODRISI 

sei TM& BU,F'ER l..INITM 
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D MTSS DEBUGGER MISCil.LAN~OUS STOlllUli 

22730 , n n1. MTSS Di BUGGER MISCEl.LAN!OUS STOIABE 
22740 • 
22750 .. DOT CONTROL. llGN DEF" l NI Tl o~s 
22760 • 

h0h6 000336 22710 INDSN IUllARR Up ARROW lNDJCATll lNOlRICT ADDRESSlNI 
010317 000300 22780 f'QEI.. UT AT D~LlMlTS r11.ENAM&I 
0103t0 000243 22790 ~SGN SSMARP IMARP SIGN DENOTll ~IGISTi- NAM&I 
010311 000240 22800 1.NSGN Uf'ACi IPACE IN FIELD OINOTSS SftECl'ICATION av LiNGTM 
010J'2 000254 22810 USGN I COMMA CONMA DENOTi FJELD l~iClFICA,JON BV BOUNDARIES 
010313 000212 22820 MCSGN ICOl.ON COMMeRCIAI. AT SIGN DINOTES MODI/COMMAND WMEN NEEDED 
010324 000213 22830 e~OSN 1$COl.ON IENl·COl..DN DINOT•I END or A IYNTACTIC UNIT 
010315 000256 228-40 l'CSGN llllRIOD l'E•IOD l~ SYMBOi. ro• llROQ•AM COUNTER 
0103'6 000275 228'0 P'ATIN IUUAI. f •f 19 PATCH COMMA•D 
010317 000214 22860 USN SI.ISi C<J 1$ BRiAK,olNT CoMMAND 
01ono 000216 22810 ~SGN HMfiAT f >t 1$ JUM~/TRANIFIA COMMAND 

ne•o .. 
uata • MllCil.LANEOUI CONST ANTI 
12900 • 

010311 140000 2292.0 OTCT •UOD•400 
Q10312 000001 12920 ~CF' 1 us•~ CORE r1~E Fl.AQ 
010313 000002 22930 4CF' I AC!f UA~ CORI r1,.4; 
010314 000003 2290 ~0Gf" s 1.0llCAI. 'ILE fl.A~ 

129'0 
12960 ,&ND 
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9960 
9910 
9980 
9990 
100 
110 
120 
130 
140 
1'0 
uo 
170 

180 
190 
200 
uo 
220 
no 
240 
250 
Ho 
270 
no 
290 
300 
Uo 

no 
no 
340 
350 
HO 
370 no 
390 
400 
4U 
420 
Uo 
440 
4,0 
00 
470 
410 
no 
900 
!tlO 
'20 
no 
940 ,,0 

OU03123 

Oil 

9'140 

~0~9 TIME•SHARINO SYSTEM MONITOR AND M6SSA8E ~OUTINE! PAGE 17 

MTSS OEGUaGEf!t 

, sT l TL MTSS DfiGU~GER 
, USf: SYMTAB 
,PMC SAVE,OF'r 
e lNSIH INSE!itTt90i1S 
,C~$M SAVE,QJF' 
, D&fl N 
, ACl6 1#11 
u 
,ENOM OP 
, ·5YM1·1/3•1 
OP < AIU) 
,ACl6 t A DOii Oh 

742000 
OP < Al.I) 
OP < ALSS> 
01' < BEii) 
OP ( CA'> 
OP ( CCI<> 
OP ( OD'> 
o• ( CL.O 
OP ( CL.C> 
OP ( CLL.> 
CH' < CL.Or> 
01' ( CL.ON> 

"" < Cl.Q) 
,AC16 •CL.QI.I.It 

CL.QI L.1.S 
01' < Cl.SF> 
OP < CMO 
011 ( CMI.) 
01' ( CHO> 
01' ( CON> 
Olt ( Cl'B> ,,, < 080 
OP ( DIR) 
0, ( DCI> 
Olt < DGMI> 
Olt ( DGSI> 
01' ( DIV> 

"' ( DIVS> 
01' ( DI.AM> 
011 ( DL.AL> 
OP < DI.IA> 
011' ( DL.OK> 
OP < Dl.P> 
01' ( DOY> 

'"' ( 01111> 
0'9 < DllC'> 
011 ( 0115;1') 
Olt ( DPMIC> 

PiRMANENT SYMBOL. f ABLE 

P&RMANENT 9VMBOL. TABLE 
PUT IT LAST IN CORE SO TME UIE~ CAN ADD TO lT INDEf INITeLY 
DONtf EXPAND TME SfMBOL TABL.B ~~ IT GOES ON FO~ PAGEllll 

-
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D MTSS DiGUGGE,_ P&RMANENT SYMBOL TAl~E 

01Jn:s !60 OP < Df'O'> 
01JU6 !'70 OP ( DllON> 
01;J6•1 '80 OP ( DftOP> 
01J6tl4 590 01' ( D•QT> 
013647 600 OP ( Of'RC) 
0136t2 uo OP ( DPRI> 
013615 620 0, ( DPs'> 
OU660 no cu• ( DPWC:> 
01~663 ••o OP < OIUM> 
U:S6'6 t'O OP ( DAAL> 
oU6 1 '60 OJt ( o•BR> 
01~614 670 0" ( DICC> 
01U'7 680 OJ' ( OICD) 
01~702 690 011 < DIC'> 
01~705 700 011 < DICN> 
oun.o no OP ( 01,X> 
D1~7U '20 OP < DIRI> 
OU7'6 no OP ( DHC:> 
D1~7h '40 011 ( DIS'> 
Uhl4 oo 011 ( DTCA> 
0111717 '60 OP < DTDF'> 
011712 ,,0 01' < DTE''> 
DU7U '80 OP < DTLA> 
u~1•0 790 011 ( DTRO 
013743 aoo "' ( DTRI> 
01170 uo o.- ( oT>C•> 
D1~7h no 011 <liAECLA> 
011714 no 011 < ICO 
011797 ••o OP ( ICI> 
hhl2 950 OP ( l&M> 
OU?' 160 OP < Ill> 
011770 170 011 ( ILP> 
hl7U 180 Olt ( IOV> 
11i.1116 190 OP < HI> 
014001 too OP < F'RDIY> 
014004 tU 0'9 <FlltDlVI> 
U.4007 '20 011 < Gl.K> 
01:012 no Oft < GIM> 
D1 0 5 940 Clll ( MLT> 
014080 9'0 Oft ( IDIY> 
01•013 960 0" < lDIVI> 
014016 970 Of' ( lDX> 
u•oh 980 Of' < INX> 
0140,4 990 Of' ( IO'> 
u•u1 S.000 "" ( !ON> 
D14U2 S.010 o,, ( lORI> 
u•oo S.020 Ollt < ISO 
01•0'0 S.030 ep ( l<RI) 
01•0'3 1040 0' <l<RiLT1> 
014016 S.050 0' <KABL U> 
014061 S.060 0, < KS'> 
014064 1070 Of' <KS~LTU 
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D MTSS OEGUGGER ~iRMANENT SYMBOL. f ABL.E 

014067 1080 OP <KIF"I.. T2> 
01•072 1090 0" ( L.ACQ) 
01•015 1100 o~ < L.ACS> 
01•100 1110 Oft < L.U> 
01•103 U20 OP < L.AW) 
01•106 U30 011 < L.BL.> 
01•u1 1140 OP ( I.Cl<> 
u•u• 1150 OP < I.PA> 
01•1r U60 OP < L.08) 
01•1 2 1170 o• < LOI> 
014115 USO Olt < 1..11-•> 
01•uo 1190 Olt ( I.I.I> 
01•1n t2DO Oft < L.LSC> 
014116 1210 011 < LLSS> 
01•1•1 S,220 OP < L.MQ) 
01•1•• u:so "' < L.l'B> 
os.•10 S.240 Olt < L.•M> 
01•1J2 t250 0' < I.RI> 
01•1'5 1260 Olt <l.RSCL.O 
01•160 U70 "' < I.ASS) 
014163 1280 011 ( I.)() 
014166 U90 Olt ( LO 
0141'1 1300 "" < MPCNI) 
01•174 1310 011 ( MPIU> 
01•117 t320 Olt ( MllCV> 
u•202 1330 Oii < M"&V> 
U42U 1340 011 ( M'9L.D> 
0142'.0 1uo OP < Ml'On"> 

,llMC UVi10N 
01•2i.2 705000 IPIC IAL+O TU'N O'.F MiMORY ,.RITECT 

01•2t3 U60 011 ( MlllK> 
01•2 6 U?O tU• < MPINli> 

g142U 000055 s.380 ,ACU • MQOlltt 
Pt•2u U97U 
U42n 60000 2,"90 642000 

014214 t,400 "" < MUI.> 
01•211 1•10 011 ( MUI.I> 
01•212 1•20 OP ( NOID> 
01421!5 {430 011 < NORM) 
01•20 t440 OP < NOlltMI> 
01•20 100 OP ( OU> 
U4U6 S,460 OP ( OCIC) 
01•2'1 1470 Cit ( OMQ) 
01•2•• t•eo 011 ( 09'8) 
u•211 S.00 C II ( OIC> 
01•262 ·1,00 Cit ( llC'> 
0142'5 l'10 Olt ( "I.I> 
u•27o ,,20 Ollt ( JIU> 01•2;3 1no 011 < ltSlil) 
0142 6 1'40 Olt ( lllF'> 
014301 1550 Olit < RAU'> 
014304 1,60 01' ( IUL> 
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D MTSS OEQUGGEA ~~ 'IRMANENT SVM90L f All.E 

014307 U70 0" < "AR) 
014312 1'80 011 ( AC'> 
01•3'5 S,f90 0" ( l'CL> 
014320 1600 "' ( lltCR> 
01•313 1610 011 ( R&T> 
014326 u20 O' ( RLllD> 
01•Jh 1630 o• ( '"'I.> 
01•3'4 U40 01' ( RLPI> 
0143'7 16!50 ,,, ( lltRB> 
01•342 S,660 011 < lltlO 
0100 100 011 ( 11t8B> 
014310 ueo g: ( RSJ"> 
01013 1690 ( •TL> 
010'6 1100 011 ( lltTR> 
01•3'1 1110 01' ( ICI<> 
014314 S.720 011 < llM) 
014367 1730 011 < IKI'> 
01•372 S.740 011 ( SIU•1) 
01•375 S,750 011 ( IMO 
014400 i760 0" ( INO 
014403 t770 "' ( INL> 
U,4406 1780 011 ( IPO 
ot44U 1790 "' ( 11'8) 
014414 1800 011 ( IPl) 
0144,7 U10 011 < ITL> 
014412 1820 011 ( IZA> 
014415 !830 Olt ( IZL> 
014410 ll•O o• < TC'> 
01•4n t.9!50 011 <TCF"LTO 
01uu iuo "" <TCF"LTa> 
01•01 U10 ,,, < Tl.I> 
014444 S.180 011 <Tl.IL U> 
01•01 S,190 011 <TL.IL.Tl> 
014412 1900 Olt < Tl'> 
014415 S.'10 "' <TIF'L Tt> 
U,4460 1920 Olt <TIF'LT2> 
D144U t930 01' ( TTS> 
0144'6 1'40 011 ( W8L> 
0144'1 1950 01' ( WCGA> 
014414 t960 "' < WDA> 
014417 1970 c,, ( WDBC> 
01'502 i9BO 0' ( WD81> 
01'505 t990 Olt < CAL> 
010iO 2000 Olt < DAC> 
01•5U 2010 0- ( JMI> 
o145U 2020 011 ( DZH> 
014511 2030 Olt ( I.AC> 
014514 ao•o 0, ( )(Oro 
01•527 ~050 01' ( ADD> 
01'5'2 2060 Otl < TAD> 
01•535 2070 011 < )(CT> 
01•5•0 2080 01' ( !SZ) 
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D MTSS OEGUGGER PiRMANENT SYM80~ TABLE 

0145•3 3090 o•. < AND> 
014'•6 2100 01" < UD) 
0145'1 2110 OP < JMP> 
0145,4 2120 0' < Ui) 
0145,7 2130 011 ( !OT> 
014562 2140 Oii ( Ol'R) 

014565 '171717 2150 SYM1 •1 NUMSSR or SYMBOLS 'N TM& use• SYMBOL TABL& •1 
U60 , ClltSM fitiSTORE 
2170 ,iND 
10000 ,llMC Ai ST ORI 

003326 10UO , USi IMPU•& 
s.ooao 

aoooo1 100H QiBUCI 
,MUD 

TU•N ON TMI MAND~ll INl&•TS LISTINGS ,EQU 1 
10040 ,MUD D 
u°'o ,JNUT ID~I9RARVsPDP9LIBs!TVNON 
S.00 , I Ni SD&IUG11 
uo ' I 'Ii so&eua,1 
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D 

!JO 
!40 
l'O • 
160 • 
!70 • 
100 • 
190 • 
200 • 
210 • 
220 • 
230 • 
240 • 
250 • 
260 • 
270 • 
2eo • 
290 • 
300 • 
310 • 
320 • 
330 • 
340 • 
350 • 
360 • 
370 • 
380 • 
390 • 
•OD • 
410 • 

PDP9 TIME•SHARING SYSTEM MDNITOR AND MeSSAGE ROUTINil 

MTSS·PDPt NON•INTERRUPTINQ TiLETVPE MANDLE• 

,STITL MTIS•,DP9 NON•!NTEIRUPTING TeLETVPS MANDLE~ 
,HIAD T 

LAIT ~EVIiiD ~4 MAACM 1972 

TMll MAND~EA 'IRMITS NON~INT.ARUPT D~IVEN iN'UT rROM AND OUT~UT 
TO TMi CONSOL& TILETVPB ON TH& PDP~9 COMPUfl•. 

TMll MAND~&A ALTIRI TM! Al, AND MQ, If DO!I NOT ALTIR ANV CO~I 
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~&MORY OUTIIDI or !Tl&Lr. IN •ARTICULA~ tT DO&I NOT ALTI• ANV AUTO"lNDEX AEGllT&•. 

DATA fORMATSa 

1> OCTAL 

2> SIXBIT •• s1•e1T 1• 8·1IT -•CII MI•U• 240, T~II MApS TME •AlNTING 
CMAAACT&•S ONTO fMI SiT 0•17, 49Clf YALUI 333 Cl) IS USED POR 
CAARl•Gi RETUAN ANe 3J5 Cit IS Ul&I ro• LlNi,EID. NOTi TMAT NEITHE" 
J3J, 335, NO• ANV IONTROL CHARACTilS CAN BE •ECOGNIZBD IN SIXSIT, 

J> ASCII •• ONE ASCII CMARACTIR IS STORED PIR WOAD, LINE INPUT 
1$ ITOA&D IN TMll ,QRMAT, llNCI TMIRE II ON~¥ ONI LIN&·eUrPER 
THE EXTRA eurreR L&NBTM W4STIS LISI IPACI THAN WOULD TME MANDLING 
ROUTIN&I NEC&l9A•Y rOR OTMIR rO•MI or '•CKINft CMMAACTERS, 
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ooJJi6 

003326 
ooouo 
oo:sno 

00300 
Po34U 
Po3452 
003413 
003494 
Po3U5 
P034~6 

00:$447 
000000 
000000 
000000 
000000 
000000 
000000 

420 
430 
440 
450 
460 
470 
480 
490 
500 
'10 
,20 
no ,.0 
'50 
,60 
,70 ,,0 
no 
600 
610 
620 

OU03S23 

WOi;tDS 
sro 
SIJF'F'A 
• 
• 
• 
• 
liNO 
s•u 
T1 
T~ 
ClifAR 
D~MT~ 
COU~T 

P0~9 TIME-SHARINO SY!TRM MONITOR AND MESSAGE ROUf INES 

<MTSS TELETY,E HANDLER} STORAGE 4RSA 

,STlTL. 
.ire 
,use 

CMTSS TE~iTYPE HANDLBR) STORAGE AR!A 
PURCOD11 
IMPUlilE 

,Bl.OCI< 2 
,EQu 80, 
1 81.0CI< STD 

I •1 
,D!A 
,DU 
,OU 
,OU 
~DU 
,DIA 
~l'i 
,Uli 

PURcoo.1 
PUR& 

ROOM TO ACCUMUl.ATe TWO VAi.ID WORDS 
ST•NDARD IS AN 80•CMARACTER LIN& eurF&R 

END or THi CMAAACTER eurrEA 
POJNT&R TO CURAENTLV ACTIVE WO~D IN LINE au;re• 
TEMPORARY VA~JABL.E 
'E•PORARV YA•lABl.i 
ITIRSI LATesT CM~RACTi~ FROM rmiT 
ITORll LATEST DEL.IMITE• THROUGM CHRID 
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T 

0103~5 

OOJ457 
010335 '10031~ 
010336 213410 
010337 043451 
Ot03t40 143456 
0103U 143455 
0103•2 700313 
0103•3 610342 
010344 ,53411 
0103~5 610367 
010346 '5H12 
0103•7 61036~ 
010350 652000 
0103!)1 203451 
010352 ,43450 
010353 141000 
010354 •434'1 
0103!)5 60002 
010356 063.451 
010357 55~311 
010360 141000 
010361 610342 
010362 76~327 
010363 0434'1 
010364 •2;,457 

010365 103505 
010366 '10336 
010367 203451 
0103'0 f503J6 
010371 61034~ 
0103'2 353332 
010313 043451 
0103'4 610342 

630 
640 
650 
660 
670 
680 
690 
100 
710 
no 

730 
740 .,,0 
760 
no 
780 
190 
800 
810 
820 
eao 
840 
850 
860 
870 
880 
890 
900 
910 
920 
930 
940 
950 
960 
970 
990 
990 
lOOO 
1010 
1020 
1030 
s.040 
1050 

OU03123 

• 
• 
• 
• .. 

INL.lN 

I NI.. 

IN1 

~D'9 TIME•SMARING SYSTeM MONITOR ANO MiSSAGE ROUTINES 

<MTSI TE~ETY~E MAND~PR) ~INE BUF,EM IN'U' 

,STIT~ <MTSS TE~ETY~E MAND~ERl ~lNE BUFPe~ IN,UT 

™' pROGRAM IS pROTECTeD AIAlNST OVE~r~ow IR UNDERrl..OW o~ TME LIN& 
BU,FER. UNDERr~ow <EXC&SS ee~eTIONS) IS IGNORED, AND OYERrLOW CHAIACT&RS 
·~· ~OST, EXCEPT roR TME LAST CHARACTE~ TY,ED. 

INTliR 
~"MC .. ' l(R9 
Lil~ 
OAQ 
OZM 
OZM 
l<l'IK~B 
JMJt 
IAD 
JMll 
SAO 

"'"'" LMQ 
LAC 
hD 
IKll uz 
1,iCQ 
OAC 
uo 
IK" 
JM• 
L,1UI 
DAC 

"'"'" JMS 
JMfl 
~·o 
h" 

"'"'" TAD 
rue 
"'"'" 

INL.lN 
uve,oN 

<SUF'F'R•U 
Bl'TR 
COUNT 
01.MTrlt 

• •1 
<i8KARR) 
1CMAR 
C SCONTl() 
11.INE 

BPTR 
Bi ND 

BPTR 

BPTR,X 
CSCR> 

IN1 
BUF'FFt•1 
9PTR 
IN~IN,X 

CRL.F' 
INL 
BPTR 
INL 
IN1 
<•1) 
BPTR 
IN1 

ONCE, ON iNT~ANCE, CLEAN UP ANV PRIOR INPUT 
L.Oao • POJNTBR TO START or TME BUFFE~ MINUS ONE 
INiTlAL.IZi TME BUf'E• 'OINTE" 
INITIAtl!I TME WORD rETCMEO COUNT 
JN1TIAL.1Z& TMi LAST DELIMITER STORAGE 
BEf TME NEXT INPuT CMARACTER 

DELETE ONi CMA~ACTER IF' IT WAS A BACKARROW 

nELETE TMi ENTIRI ~INE tr IT WAS A CONTROL • 
&AWE TME CHA~ACTER 
LOAD TME CUR~ENT BWF'F'E• ~OINTER 
IKtP l~ NO OYERFL,OW 
AVIID DAMAGE DUE T~ oveRr~ow 
ADVANC& TM! llOINTe• -· I' IS STILL WITMJN TME eurreR 
RELOAD TME CMARACTER 
AND llUT IT IN TM! IUPFER 

EXIT WHEN A CARRIAGE RETURN !S FOUND 
ELIE QET TME NBXT CMARACTER 

REIET !HI BU~Fi~ POINTER AT THE END ar TMI ~INE 
AN~ RETURN TO TME CAL~ER 

PRiNT TH& REIPONIE TO A L.INE•DE~ETE 
REIEAD TMi L.INI 
LOAD THE SUrPEA 'OINTE~ 
IKtP 1r NO UNOIR,LDW 
!L.IE l~NORI TMI COIMAND 
DECRBMENT TM& BUrFSR POINTER 
AND SAVE IT 
IET TMi NiXT CMA•ACTHR 
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0103'75 

003461 
h0375 143453 
0103'6 2,03477 
010317 623461 
010400 103415 
010401 10~501 
010402 610424 
010403 623461 
010404 741400 
010405 ~4H53 
010406 '13413 
010407 043452 

0104iO t40503 
0104U 203326 
010412 640603 
0104i3 043326 

0104!4 203327 
0104l5 744000 
0104i.6 65h22 
010•t7 000012 
010420 641002 
010421 l4;J452 
010422 043327 

010423 610400 

010412'1 55H04 
010425 '10433 
010426 203453 
010427 14•200 
010430 r.23461 
01001 203326 
010432 610'142 
010433 10:547, 
010434 103501 
010435 U04'41 

1060 
1070 
1080 
1090 
1100 
U10 
1120 
1130 
1140 
1150 
1160 
1170 

1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1HO 
1350 
1360 
U70 
1380 
U90 
1400 
1410 
1420 
1430 
1•UO 
1450 
1460 
1470 
1480 
1490 
1500 
S.510 
1520 
S,530 
1540 
1550 

OU03123 

• 
• 
• 
• 
• • 
• • 

NUM20 

POP9 TIME·SHARING SYST8M MONITOR AND MESSAQE ROUTINES 

<MTSS TELETY~E MANDLERp OCfAL WORD iNPUTIOUTPUT 

,STIT~ <MTSS TELETYPE MANDI.ER> OCTA~ WORD INPUT/OUTPUT 

OpERATION RETURN ~ AC 

!~PUT 

OUTPUT 

ENTER NUMI~ 
,PMC SAyE,ON 
f I I 

DZM 
JMS 
JM" 
JM$ 
JMS 
JMll' 
JMJ' 
9ZI. 
!SZ 
AND 
DAC 

I.RS 
I.AC 
1.L.9 
DAI; 

LAO 
CLL 
MUI. 
10, 
1.AOQ 
uo 
DAO 

JMJI' 

T2 
INT IN 
NUMIN,X 
F"GET 
CMRID 
NUM26 
NUMIN,X 

T2 
<17) 
f 1 

3 
WO ROB 
3 
WORDB 

WOROB•S. 

NUM20 

<SPOINT> 
NUM27 
T2 

0 )( 
1 DEL!M 
1 OCTAL 
x x 

X fORMAT ERIOR DlSCOV!RED 
X 'IRST NON-BLANK CMARACTER II A DELIMITER 

DE~IM successruL ~EAD Or AN OCTAL NUMBER 
X SUCCESS,UL WRITE OF AN OCTAL NU~&ER 

INITIAl.IZE TME O!CIMAL·OIGIT~RECEIVED PLAG 
tNITIA~IZi TME IN,UT STRING, ETC 
~ETURN +1 ~OR DELl~ITE• Ii rtRIT NON·SLANK CHA~ACTER 
GET TM& N&XT CMARACTER 
r OINTI F'Y IT 
!T IS A O&~IMlTER, SO EXIT 
!T IS A LE'TER, SO EXIT +1 FOR A FORMAT ERROR 
IKI' If TME CMARACfE- IS AN OCTAL DIGIT 
!LIE Bl SURE TME OECIMAL•DIQ!T•RECEIViD ~LAG 15 SET 
RETAIN JUS' THE D18IT 
AND SAVE IT roR DECIMAL ACCU~UL.ATION 

1AWE TME ff0CTA~ DlllT" 
LOAD TME PREVIOUSLY GATMIRED "OCTAL NUMBER" 
CONCATENATE THI "OCTAL DIGITI" 
ANB SAVE THE RISUl.T 

LOlD TME PREYlOUll.f GATMIRED "DiCIMAL NUMBSR" 
IE' TME LINK FOR TME MULTl,LV 
MULTIPLY TME P~EYIOUI "D&CIMAL VALUE" 
BY 10 roR IEClMAL 
LOAD TME RESULT 
ADD TMI CURRENT "DECIMAL DIQIT" 
AND SAVE TME TOTAL "DECIMAL NUMBIRn 

LOOll 

CMICK ~OR ~ P~RlOD 
IF 10, PICK UP TME DECIMAL YAL.Ui 
ILIE LOAD TME DECIMAL-DIGITS•RECllYEO rLAG 
AND SKIP 1r TH!RE WE~E NONE 
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NUMJN,X 
WORDB 
NUM29 
FQiT 
CMRID 
NUM28 

RETURN •1· LK•O ,o~ A FORMAT eRRORI DECIMAL DIGITS, 9UT NO PERIOD 
LOAD TME OCTAL VALWE 

GET THI NEXT CMARACT&R 
AND IOf;NTl~Y IT 
A Di~IMITiR 15 LIG~L• SO E~IT 
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T <MTSS TEl.ETyPE MANDLERJ OCTAi. WORD INPUTIOUT,UT 

h0436 62~461 1560 JMI' NUMIN,X A LETTER •• EXIT +1 FOR A FO~MAT ERROR 
OtCJ437 744000 1570 C LI. A NUMBER •• CLEAR TMB LINK FOR A FORIOT EIROR 
01000 623461 1580 JMP NUMJN,X AND EXIT •1 
Ot04U ;i?OJ327 1590 NiJM28 I.At; WOROB•1 LOAD TME DECIMAL. VALUE 
010442 043326 1600 NUM29 OAC WOR08 UWE THE CORRECT VlLUE 
01003 '443461 1610 rn NUMJN BUMP TO A RETUlltN +2 F"OR IUCCISU'UL 
010444 623461 1620 JMll NUMp~,X 

1630 
1640 
1650 

0104'5 1660 ENTER OCT OT 
,PMC SAVE,ON 

OOl-463 OCT Of t t I 

010445 65~000 1,670 10CT4~ l.MQ SET TME VAl..UE TO BE OUTPUT 
0104'6 1•0,400 1680 SZI. SKtP IF NO LEADING ZEROES ARI TO BE IUPPR&SSeo 
01001 150201 1690 SU I Cl.C SET A ~LAG TO PAINT ONE CHARACTER, AN~~AYt IF TME AC JS ZERO 
010.,0 17?7'2 1700 I.AW .. 6 ELSE SET THE COUNT FOR TME SfANDARO SIX CHARACTERS 
0104U 04H52 1710 DAC T1 SET TM& NUMBER or CMARACTE~i TO BE OUTPUT 
01002 64~002 1720 LACQ RELOAD TMi UIER•S VALUf 
010453 742.200 1730 SNA SKIP rOR A NON~ZeRO VALUI 
01004 '144000 1740 CLI. ELSE rORCi A SINGLE lE•O TO •RINT 
01005 641603 1750 0CT44 ;1.sc 3, GET TM& NEXT OCTAL DIGIT 
01006 140200 1760 u IF IT lS zeRO, OON•T CMANGE ~RINT-SUPPReSllON STATE 
010457 14~000 1770 CL.I. ELSE Cl.EAR TME P~INT INHIBIT AT lHE rIRST NON~ZERO rOUND 
010460 35~305 1780 TAD <260) MA~E ASCII IN ANY CAii 
010461 14s4oo 179g !NI. BUT SKIP I' 'RINT IS INMIBITBD 
01002 s.o 503 1800 JMS TTY OT ELSE ,RINT TME DIGIT 
01003 HH52 1810 !SZ Tl DONEU7 
010464 610455 1820 JMPJ OCT44 NO •• 1.00P 
010465 700401 1.830 TS' 
010466 610465 1840 JMP ··1 WAIT FOR THE TELET¥,e TO SETTLE 
01001 623463 1850 JMP OCTOT,X VEI .... EXIT 
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010470 

00305 

1860 
1870 
1880 
1890 
1900 
1910 
1920 
1930 
1940 
1950 
1960 
1970 

010470 ?63326 1980 
010411 0434,~ 1990 
010472 S.03417 2000 
010473 623465 2010 
010474 •43465 2020 
010475 103467 2030 
010476 660714 2040 
010477 063452 2050 
010500 103467 2060 
0105D1 660706 2070 
010502 a63452 2oeo 
010503 063452 2090 
010504 S.03467 2100 
010505 263452 2110 
010506 063452 2120 
0105Q7 •4J452 2130 
0105l0 610475 2140 

2150 
0105i1 203326 2160 
0105l2 623465 2170 

2180 
010513 2190 

00:$467 
0105t3 103415 2200 
010514 S.03501 2210 
010515 610511 2220 
010516 740000 2230 
010517 153403 2240 
010520 t23•67 2250 

2260 
2270 

010521 2280 

OOH'11 
010521 043452 2290 
010522 ~2~411 2300 
010523 652000 2310 

OU03 I 23 

• 
• 
• 
• 
• 
• 
• 

SJ XP-J 

SlX9 

~DP9 TJME•SHARING SYSTEM MONITOR AND MESSAGE ROUTINES 

<MTSS TE~cTYPE HANDLER> SIXBlT WORD JN'UT A SIXBIT BUFFEH OUTPUT 

,STlT~ <MTSS TELeTYPE MANDLER> SIXBIT WORD INPUT & SJX81T BUFFER OUTPUT 

OPERATION RETURN ~ Ae 

!NPUT •1 
•2 

OUTPUT •1 

ENTER s1x1N 
,PMC SAVE,ON 
'.' I.AW 
DAC 
JM! 
JMP uz 
JM5 
Al,.SS 
DAC 
JMS 
AL.SS 
XOR 
OAC 
JMS 
XOR 
DAO 
ISZ 
JMFt 

L.AC 
JMP 

WORoB 
T1 
INT IN 
Sp(IN,X 
SlXIN 
SIX5 
12. 
11,x 
SIX5 
6, 
11,x 
r1, x 
SIX5 
f1, x 
T1,x 
T1 
s1x2 

WORDB 
SlXIN,X 

~ ------ ~---·- ~~~-~~-.~----~~~-----·~--------··-
L DELIM X f IRST NON~BLANK CHA-ACTiR IS A DELIMITER 
1 S!XBIT DE~IM SUCCESS'U~ READ OF 4 ll>CBIT WORD 
c x x successru~ WRITE or • srx01T eurreR 

INlTlALIZi T~i SIXBIT BUFFER POINTER 
INITIALIZE TME INPUT 
RETURN •1 ro~ DEL.I~ITE~ IS ,,RST NON~BLANK CHARACTER 
ELSE SUMP TO A GOOB RETURN 
GET TME 'lAST GOOD CMA•ACTER 
AND 'UT IT IN THI FIRST CMAR&CTER POSITION 
AND SA VE IT 
GEf TM& SECOND CMAMACTER 
,UT JT IN TM~ SECOND CMA•AcTER POSITION 
CONCATENATE TM! CM8RACTE•S 
AND SAVE TME RISULf 
GET THE TMl~D CMARACTiR 
CONCATENATE TME OM&RACTE•S 
AND SAVE T~E RESU~T 
BUM, TME STORAGE eurr&R '0INTE• 
LOOP 

LOAD TME FIRST SIXIIT wo•D 
SXIT 
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!NTiR 
, ltMC 

SIX5 
SAVE,ON 

IU8ROUT l Ni TO GET TME NE)(T CMA•AClER, MA~:e l T S IXB IT, EX IT IF' A DELIMITER 

' .. 
JMS 
iJM9 
JMll 
NO,. 
UD 
JMf' 

FGET 
CMRID 
s I X9 

(•240) 
SIX5.x 

SIXOT 
SAVE.ON 

T1 
SJXOT,X 

GET TMS NiXT CMA-ACTER 
IDliNTIF'Y IT 
EXIT I' !T II A DEwIMITE­
PERMll' LETTERS 
MAKE SlXBI' 

SET TM& NEGAflYE CRARACTER COUNT 
LOAD THE NEXT Wo~o or OUTPUT 
SAME IT roR ~RINTJ•G 



TTVNON 05131/12 OlJ03123 ~OP9 TlME·SMARlNG SySlEM MQNJTOR AND MESSASE ROUTINES PAGE 98 

T <MTSS TEl.ETYPE MANDLER> SIXBIT WORD IN'U' & 11ics1r BUF'F"ER OUTPUT 

hU524 443411 2320 !SZ SlXOT BUMfP TME POINTER 
010525 1034'13 2330 JM! SIX26 OUTPUT THE f lRST C~ARACTER 
010526 103413 2340 JMS $1)(26 OUT,UT THE S~COND CMARACTE-
010527 103413 2350 JM$ SlX26 OUTPUT THi TMIRD C~ARACTER 
010530 610522 2360 JM,_ SPC24 LOO!i 

2370 
0105;11 2380 ENTER SIX26 

, PMC SAVE.ON 
OOJ413 s1x21 t t • 

0105U 64l606 2390 1.L.SC 6 I GET TME NEXT SIXll' CMARACTER 
0105:S2 ~53350 2400 TAO <240) MAICE IT UCI1 
0105~3 '5Ht4 2410 SAD (JJJ) CH&CK ~OR CARRIAQE RETURN MAPPING 
010!!;34 760215 2420 1,.AW SCR 
0105$5 ''~415 2430 SAD (JJ5) CHICK roR LINE fEED MAP,ING 
010536 760212 2440 I.AW SL,F' 
010537 l0~503 :!450 JMS TTYOT PRlNT THI ;MARACTEI 
0105•0 UJ452 2460 uz T1 ALL CMARAC•ERS ~-I•TEDf 
0105U 623413 2470 JMll SIX261X NO ... l.OOP 
0105•2 '100401 2480 U' 
0105•3 610542 2490 JMll ... 1 WAIT F'OR T,..E TEl.&TOE TO SEHLE 
0105'4 623411 2500 JMll SlXQT,X YES .... EXIT 

2510 • 
2520 • 
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010545 

003475 
h05•5 443451 
0105ii6 a2H51 
Ot0547 043454 
010550 623415 

010511 

003477 
010551 u;s456 
010552 S,4;)326 
010553 14;1327 
010554 ~03415 
010565 553350 
010556 h0554 
010557 103501 
010560 t23417 
010561 740000 
010562 •0417 
010563 150001 
010564 .. 4~4!11 
010565 04J4!J1 
010566 62\14'7 

2530 
2540 
2550 
2560 
2570 
2580 

2590 
2600 
2610 
2620 
2630 
2640 

2650 
2660 
2670 
2680 
2690 
2700 
2710 
2720 
2730 
2740 
2750 
2760 
2770 
2780 

F'GET 

F'GET9 

l NT P~ 

P0~9 TIME·SMARING SYSTEM MONJTOR AND MESSAGE ROUTINES PAGE 99 

,STlTL 

ENTEH 
,PMC 
t •• 

IU 
LA~ 
OAO 
JM' 

ENTER 
, Pr-1C 

'. t rsz 
DlM 
OZM 
JMS 
SAD 
JMI' 
JMS 
JMlt 
NOit 
I SZ 
Cl.C 
TAD 
rue 
Jflt,. 

<MTSS TELETYPE HANDLERJ MISCELLANEO~j LINE BUFFER ROUTINES 

<MTss TELETYPE MANDLER) MISCELLANEOUS LINE BUFFER ROUTINES 

FGET 
SAVE,ON 

BPTR 
BPTR,X 
CHAR 
FGET, X 

COUNT 
WOADB 
WORD9•1 
FGliiT 
<$SPACE> 
• •2 
CMRID 
INTIN,X 

INTIN 

BPTR 
BPTR 
INTIN,X 

SUBROUTINE TO GET THE FIRST REMAINING CHARACTE~ FROM TME LINE BUFFER 

NO -~ BUMP TME POINTER 
LOAD THE NSXT CHARACTER 
AND SAVE IT 

INITlA~IZE INPUT WORD~GEfTING 

COUNT THE WQRDr SUCCESSFUL O~ NOT 
tNITIA~lZE TME TWO ,,RIT WORDS or THE IN'U' BUFFER 

GET TME NEXT CMARACTIR 
CHiCK IT FOR A SPACE 
THROW AWAV $~ACES 
LDiNTlPY TME NON~&-ACi 
RETURN-+l '0~ A DE~JMITER 

ELSE BUM~ •ME RETUIN FOR A NUMBER OR A LETTER 

BACK UP THI ~OINTEI TO POINT TO THE FIRST GOOD CHARACTER 
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010567 

003501 
010567 513353 
0105'10 043503 
0105'1 353416 
010512 745102 
010573 010611 
0105H 153417 
010515 745100 
010576 610614 
0105'7 ll53420 
010600 145102 
010601 610614 
010602 ;$53421 
010603 745302 
010604 610611 
010605 513422 
010606 ~53423 
010607 '141102 
010610 610615 

010611 
010612 
0106S.3 

0106S.4 
010615 
010616 
010617 

203503 
043'455 
62;$501 

••3501 
'43501 
203503 
623501 

0106~0 

ooJ503 

2790 
2800 
2810 
2820 
2830 
2840 
2850 
2860 
2870 
2880 
2690 
2900 
2910 
2920 
2930 

2940 
2950 
2960 
2970 
2980 
2990 
3000 
3010 
3020 
3030 
3040 
3050 
3060 
3070 
3080 
3090 
3100 
3110 
3120 
3130 
3140 
3150 
3160 
3170 
ueo 
3190 
3200 
3210 
3220 
3230 
3240 

010620 700401 325U 
010621 610620 3260 

01'03123 

• 
* • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
·• 

!TYOT 

PoP9 TIME~SHARING SYSTeM MONITOR ANO MESSAQE ROUTINES 

<MTSS TE~ETYPE HANCLER) MlSCEL~ANEOUS CMARACTER·~ANDLING SUSROUTINES 

,STIT~ <MTSS TELETYPE MANDLER> MISCEL~ANEOUS CHARACTER~HANDLING SUBROUTINES 

CMRID -- SUBROUTINE TO CLASSIFY EIGHT-BIT ASCII CHARACTERS, 
ENTER WITH TMi CMA~ACTER IN TME ACf ~EAVE MITH TME E!GMT-BIT CMARACTER 
!N AC(0-17) AND THE LINK AS FO~LOWS1 

RETURN LINK MEANING 

•1 1 TME CHARACTER IS A DELIMlTeR <l.E, NIITMIR A DIGIT N08 A L~TTER 
•2 0 THE CHARACTER IS ilTMER AN UPPER CASE OR A LOWER CASE LETTER 
•3 0 TME CHARACTER IS AN OCTA~ DIGl' 
•3 1 THE CHARACTER IS A DECIMAL DIGIT (8 OR 9) 

ENTiA CHRlD 
,PMC SAVE,ON 
I t f 

AND 
DAO 
TAD 
S1'4 I STL 
JMJI 
TAO 
9PAICl.L 
JMI' 

( 377) 
TTVOT 
(•260) 

DIGIT 
( •2) TAD 

SPAISTL 
JMI' DIGIT 
TAD <•6 > 
INA IS!lA ! STL. 
JMI' DI.MR 
AND <777731) 

SAYE TME ijlGMT•BIT AICII CHA•ACTER 
AC < O FOR OELIM!T!RI 

CHARACTER lS A D&LfMITfR 
AC < 0 FOR OCTAL DIGITS 

CHARACTER li AN OCTAL DIGIT 
AC < O FOR DECIMAL DIGITI 

CHARACTER IS A D!CfMAL OJGlT 
AC <• 0 ro~ DE~IMITEAS 

CMARACTER IS A DELIMITER 
MAP ~OWER CASE INTO UPPER CASE 

PAGE il'O 

TAO <·33> AC ( 0 FOR LETTERS ~· L•1 ro• LETTERS• L•o roR DELIMITERS 
SPAICML 
JMJt LETTR 

I.AC TTYOT 
OAO DI.MTR 
JMft CMRID,)C 

IU CMRID 
UZ CHRID 
1..AO TTVOT 
JMI' CMRID1X 

ENTER TTYOT 
,PMC SAVE.ON 

'.' TS, 
JMP 

TMi CMARACTER IS A LETTER 

LOAD THE DELIMITER 
SAWE IT 

RELOAD THE CMARACTER 

WAtT VOR TME TELEPM!NTER To SE rREE 
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T CMTSS TELETYPE MANDLER) MJSCELl.ANEOUS CHARACTER~~ANDLING sUBROUTINEs 

010622 100301 3270 l<SP KlLL~THE~OUTPUT rEATURE 
010623 700406 3280 TLS PRINT THE CHARACTE~ IN THE AC 
Ot0624 623503 3290 JMP TTVOT, X 

3300 
3310 

010625 3320 ENTER CRLF' 
I l'MC SAVE.ON 

00~505 CIU.F It t 

010625 760215 3330 L.AW 215 
01U626 103503 3340 JMS TTYOT 
010627 760215 3350 I.AW 215 
Ot0630 103503 3360 JM9 TTY OT 
010631 760212 3370 I.AW 212 
010632 10~503 ;,380 JMS TTY OT 
010633 700401 3390 ur 
01004 610633 3400 JMFt ··1 WAIT roR THE TTY TO SETTLE 
010635 623505 3410 JMl'I cR1.r.x 

3420 
3430 
3440 ,MUD TU•N Q~F' THE INSERT•S MEAD SYMBOL 
3450 ,L.UT ON 
3460 ,&ND 

00•012 10060 Ni>CTI. ,EQU $MONSYM 
10070 ,MUD M GET BACK UNDER TME MAIN WEAD SYMBOL 

002110 10080 C4TL.OG ,EQU BUF'F"ER RE DEF' I NE TME CATAL~G BUF'F'ER 
0033S,4 10090 '.ORC& ,EQU DSF'ORCE 

10100 , JNSIU MTSSCAT 
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100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
zoo 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
'10 
520 

• 
• 
• • 
• 
• 
• 
• 
• 
• 
• • 
• 
• 
• 
• • 
• 
• 
• • 
* * • 
• 
• • • 
• 
* • • • 
• • 
• 
• • • 

P0~9 TIME•SMARING SYSTEM MONITOR AND MESSAGE ROUTINES 

DESCRIPTION Of T~E GROWTH SYSTEM CATALOG STRUCTURE 

,STIT~ oescRIPTlON OF THE GROMTM SYST!M CATALOG STRUCTURE 
,MEAD C 

MAJOR REVISION •· JAN 21, 1972 BY ROSE~T W, BLEAN 

A GROWTH CATALOG FOR A rJLi·ORIENT!D DEVICE IS LOCATID IN TME 400 WORDS 
Of LOGICAL BLOCK 1 OP TME lOGICAL DEYlQE~ lMIS PERMITS DISK AND DECTAPE 
TO iE USED lNTiRCHANGEABLY ev TH& iROWTH SYSTEM PROGRAMS, 

TME OEVICi ADDRESS or A MANO~ER IS TME MAN~LER NUMBER IN BITI 0-2 
AND TME TYPE CDIS~ (1) 0~ DECTAPE CO)) IN SIT J, 

1M& DiVlCi ADDRESS or A rILE IS TM! DEVICE ADDRESS O' TME MANDLER IT 
IS ON PLUS JN BITS 8•17 !Tl STARTING BLOCK NUMBEI, 

•L~ DiVICi ADDRESSES IN A necTAPE CATALOG ARE CORRECT roR THE MANnLER 
TMI TAPE WAS MOUNTED ON THi LAST TlME IT WAS ALTERED, 

TMI FIRST rouR WORDS or TM& CATALOG ILOCK lRI A MEADER• 

PAGE 102 

1> TME DEVICE ADD•ESS Of THE JI~ST 'REE BLOCK ON TME DEVICE 
2> POINTER TO TME f!RST rREE WORD IN TM& CATALOS MINUS eNE PLUI THE CATALOG•S CORE ADDRESS 
3> TWOS COM~LEMENT COWNT OF THE NUM8EI or FILES CATALOGED •> TWOS cOMPLEMENT MA¥1MUM BLOcK NUMBER ON TME DEYlcE 

TMI ~EMAINDEA OF THE CATAL~G CONSISTS or A SIRIEI or FIVE WOAD FILE· 
~ONTROL BLOCKS, TME rIRST r1LE CONfROL BLOCK II roA THI CATALOG ITSELF, 
TMIN THERi II ONi Fl~E CONTROL BLOCK FOR EACM f ILE ON TME DEVICE. 

roRMAT or TM& f ILi CONlROL BLOCKS• 
i> TME fIRST WO•D 11 TME SJXBIT ASCII CEIGMTBIT AICII ~ 240) 

FILENAME, TMJS MEANS THE Fl~ENAME IS RESTRIC,ED TO THRIE 
CHARACTER$. WlTM NI exTENSIO~ OR PASSWORD, 

2> TME DEVICE ADDAEIS OF TME f l~E, 
3> THE ~ILE•S CORE ADBRi&S 
4> THE ,ILE'S LENGTH llN WOADS> 
5> TMti PROGRAM ITAAT 

TMIS ~EAViS TWO WORDS or TME CATA~OG i~OCK UNUSED, I' rs SUGGESTED THAT 
TMI secONg 0, TM&iE cONT4IN lME s~Oc~ NUMseA or A cONTINUATION or TMe 
C•'A~OG, SMOULD TMIS eve~ IE NECESSARVJ IT WOULD BE le•o IF TMERE 
!S NO CONTlNUiD CATA~OG BLOCK, 
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003507 

Do3507 000000 
010636 

0106~6 

D035i0 
0106:56 00507 
010637 103314 

0106140 
0106•0 aoJ501 
01ou1 hJ301 
01ou2 04h5;5 
0106'3 '1~307 
Ot06f4 740200 
010U5 U3330 
0106'6 ~42153 
010U7 253331 
0106!50 04h53 
010651 '16a110 
010652 0421~5'4 
0106!53 213424 
0106!54 04i155 
0106!55 103512 
0106!56 '170663 
P106!S7 •52000 
010660 16h5J 
010661 '10!5003 
010662 610716 

010663 ~03507 
010664 '13301 

530 
540 
550 
,60 
570 
580 
590 
600 
610 
620 
630 
640 
no 
660 
670 
680 
690 
100 
110 
no 
?30 
140 

150 
'160 
'70 
780 
790 
800 
810 
820 
830 
840 
850 
860 
870 
880 
890 
900 
910 
920 
930 
940 
950 
960 
910 
980 
990 
1000 
1010 
1020 

01J03J23 

CTE"41 

• 
• 
• 
• • • • 
• • • • 
• 
• 
• 
,.CAT 

• • 
• 
RI; A T3 

~0~9 TIME•SHARING SYSTEM MONITOR AND MESSA8E ROUTINES 

GROWTH SVSTEM STANDARD CATALOG ROUTINES 

.sr1r~ G~OWTM SVSTEM STANDARD CATALOG ROUTINES 
,USE IMPURE 

PURE 

RCAT ·- THE BASIC CATALOG ROUTINE, IT READS IN CATALOGS AND U~DATiS TMEM 
roR THE CURRENT DEVICE AND C~OSS!BLY NON.STANDARD) C•TALOG LOCATION, 

A ~ANDLER DEVICE 4DDRESS IS PASSED IN TM& AC, TME REQUESTED 
eATALOG IS READ l~ AND ALL O' THE DEVICE ADDRESSES AAE UPDATED, 
AS A RESUL.T, TME ~ATAl.OG IN CORE A~WAYS MA9 TME PROPIR DEVICE ADDRESSES 
roR THE DEVICE IT MAS RiAD FROM, 

~ETuRN IS •1 WMEN THE DEII~EP CATA~OG IS I• CO~E. 

lN TM6 EVENT OF u~RECOVE~A8LE ERROR, EXIT Is ,o AN ERROR ROUTINE. 

ENTER RCAT 
~IPMC SAVE,ON 
t I I 

PAGE 103 

OAC 
JMI 

CTEM1 
MSF'ORCE 

••~E TME oevlci ADIRESS OF TME DEVICE WHOSE CATALOG ts BEING REQUESTED 
ro-ce THE OLD BU,F!R BEFORE READING A NEW ONE 

''. l.,AC 
AND 
DAC 
AND 
IU 
I.AC 
XOR 
~0-
0AC 
I.AW 
CIAC 
I.AC 
OAC 
JMS 
L.AW 
~MQ 
I.AW 
"RIAD 
J ~"'' 

CTEM1 
<DVCMSI<) 
DSSDA 
(040000) 

<SSYSUS> 
DSBDA 
<SCATBL.t<> 
DSBDA 
BUFFER 
D$8CA 
<oo > 
DSBl.EN 
CIRCOVR 
RCAT3 

DSBDA 

RCVR4 

QEf TM& NEW MANDL.61•8 DEVICE ADDRESS 
SET TME MANDL.i~ DEVICE ADDRESS 
~eCOV&R JUST TMe DlS~/DeCTAP! BIT 
IKIP F'OR DICTA'-E 
ELii L.0AO TMi DISK SVSTEM BAIE ADDR&SS 
ADD TMI BAii ADD~ilS INTO TMI MANDLEA DEYJCi ADDRESS 
ADD IN TMi CATALOG BLOCK NUMIE-
SAVE TME NSW CATA~0G'I DIVICI ADDRESS 
LOAD A POINT&R TO TME eurre~ 
IET lT AS •Ml Co•E ADDRESS 
LOAD THE 1.li"CITM 
IEf lT AS TM! 9U,F'IR LENGTH 
IET U, TME E~ROR RECOVEAV 

LOAD THE RESTART ADD•&SS 
GET A ~OlN•e~ To T~& CATA~OG PARAMETE~S 
READ IN TMI ~EW CATALOG 
IN CASE OF' E~ROR 

NOW UPDATE TME DEVICE ADDRiSSES 

1.,AC CTEM1 
AND <DVCMSI<) 
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c GROW TM SYSTEM STANDARD CATALOG ROUf l~ES 

010665 043507 1030 OAC CTEM1 SET TM& CURRENT DEVICE ADDRESS 
1040 

OiCl666 ,02110 1050 1.AC CAT1,.0G 
Ot0667 513336 1060 A NO <iL.KMSI<) 
0106'10 243507 1070 >CO"' CTEM1 
0106'1 042110 1080 DAC CATL.OG UPDATE TMi 01.D D&VICE ADDRESS or T~E FIRST FREE BLOCI< 

1090 
0106'2 16~115 UDO I.AW CUl.OG•5 
010673 04U14 1110 OAC MSF'ORCE 
010614 00515 1120 OAO CATI. SET POINTERS TO TM! rIRST 01,.n DEVICE ADDRESS 
010675 204?1'2 UJO I.AO C4TL.OG•2 
Ot0676 00512 1140 DAC RCOV• se:r TMI COVNT or FCB'S 

U50 
0106'7 22U14 1160 ~CAT4 I.AC MSF'ORCE,)( L.O•D TME N!XT 01.D DEVICE ADDRESS 
010700 11;,336 1170 ANO < liL.KMSI< > RECOVER TM~ Bl.OCK NUMBER 
010701 24~507 1180 )(0• CTEM1 ADI I~ TME CUR~ENT MANDL.ER CIVIC! ADDRBSS 
010102 061515 1190 OAC c.u1.. x IA~E THE UPDATID F'ILE DEVICE ADDRESS 

U?OO 
010103 f4U12 1210 nz ACOy• COWNT THE F' H.es DO•E 
010?04 H1000 1220 SK,. 
010705 623!510 !230 JMll RCAT,X AL.L OONE 

010706 103314 
1240 
1250 L.AC MSF'OAC& LOAD THE F'CB POINTER 

010707 ~53425 1260 TAD <F'CBLiN) ADVANCE IT TO TM& ME~T f CB 
010?iO 0 43314 1210 DAC MSF'OlltCE 
0107U 04U1' 1280 DAC CATL SAVE TME N~W POINUR 
0107i2 610617 1290 JM" A(;AT4 L.001' 
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c GHOWTH SVSTEM STANDARD CATA~OG ROUflNES 

1300 ,EJECT 
1310 
1320 
1330 

010713 1340 ENTER RCOVR SUBROUTINE TO SET WP RECOVERY rROM l.URDWMIE ERRORS 
,PMC sAVE,ON 

003512 RCOVR I I I 

010713 171776 1350 I.AW .. 2 SET rQR PIVE R!TRIES BIH"ORE Cl IV I NG UP 
0107!4 00514 1360 OAC ERCNT 
0107i5 623512 1370 JM" RCOVR,X 

1380 
010716 1390 RCyR4 MESS <DEyf CE E~ROR),12, 

010726 tH~5H 1•00 tsl ERCNT COUNT THE. ~RRQR 
010127 623512 1410 JMll RCOVR,X 

0107~0 1420 RCVIU MESS < TVPE t I G~ORE' o" 'co NT 1 NUE' ' >. 29. 
0101•6 1430 1. l Nii GET TME u&eR•S ANSWER TO WMAT ME WANTS TO DO ABOUT IT 
0107'7 1440 worto l'eAD MIS ANSWeR 

010750 U07JO 1450 JMP RCVR5 NO INPUT IS l~l.EQA~ 
010751 ,50756 1460 IAD IQN 
01onn 60~012 100 JMfl SNEXTL IGNO~E TH& ~AST COeMANO 
010763 150757 1480 UD CON 
010154 603513 1490 Jl!Ot RCOVR+1 SET UP TO •RV AGAIN 
0107155 U0730 1500 JM'9 RCYR5 ANV OTMER ANSWER II l~LEOAL 

OU5S.4 1510 .use IMPURE 
0Q35S,4 000000 1520 ElitCNT ,DU 

010756 1530 .uu PURE 
010756 11056 1540 IGN I At.'16 t IGN• 
010111 jf J'7'6 1550 CQN ,AOI6 •CON• 
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c; 

010760 

00~5S.5 
010760 043326 

010761 203531 
010762 742,200 
010763 6UOO' 

010764 
010765 50517 
010766 6U024 
010767 ,0523 
010770 6UO:S6 

010771 
h1004 60,34' 

011005 162173 
011006 0400U. 
011001 ao2112 
011010 043507 

ouou 
u1oi2 1$60011 
h10t3 tU022 
111oi• iooou 
h10i5 "53343 
U110l6 040011 
P11Ql 7 ~0507 
ll11020 611011 
P1l021 62~515 
011022 4'43515 
011023 ft23515 

1560 
1570 
1580 
1590 
1600 
1610 
1620 
1630 
1640 
1650 
1660 
S.670 
1680 

1690 
1700 
1710 
1720 
9,730 
S.740 
1750 
1760 
1770 
1780 
S.790 
1&00 
1810 
1820 
1830 
U40 
1850 
1860 
1870 
1880 
t89Q 
1900 
1910 
S,920 
1,930 
1940 
1950 
1960 
1910 
1980 
1990 
2000 
2010 
2020 
2030 
2040 
2050 

OU03J23 

• 
• 
• • 
• 
• 
• 
• • .. 
• 

CATI.. 

• .. 
... 

• • 
• 

• .. 
• 
CUL.~ 

• 
• 

~OP9 TJME•SMARJNG SYSTeM MSNtTOR ANO MESSAGE ROUTINil 

GROWTM SVSTEM STANDARD CATALOG ROUTINES 

,EJECT 

CATI. 

CAT~ SEARCMEI TH6 CATALOG IN CORE· FO~ TME 'ILENAME 
l'ASSEO IN TME AC 

•ETURN +2 WITH CAT~ ~OINTlMG TO TMB r11.e N•ME Ir SUCCESSFUL 

~ETURN +1 WITM CATk ,QJNTIHG TO TME FIRST ~REE SpACE ~1 lN TMI 
CATAL.OG Ir TME FILE NAME l& NO! ,OUND 

INTiFt CATL. 
,PMC uve.ON 

.t! !. u"'r;: TSWOROB 

CDF'L.G 

CATL.1 

SA~E CATALOG NAME 

LOAD fHE C0R&/Dl$K s•EClAL. FILE rL.AG 
IKlP Ir IT 11 SET 
NO w• THIREFORi !T II A NQ~MAL 'ILE 

'IND OUT WMICM KIND OF S~EllAI. FILI WE ARE TAI.KING AIOUT 

WQRD1 
UD 
JMll 
UD 
JMfl 
Mill 
JM• 

CORE 
CORE1 
DUI< 
DJll<1 
<lL.L.IQAI. 
MSNE)(TL. 

IT JS rHE USiR D!SM rILE 
S'ECIAL FtL.&>•20, 

~er TM& NiXT COMMA•D 

NiXT CHECK FOR NORMAL. rlLEI 

PAO& 106 

CATl.OG•3 
SCA TX 
CATL.OG•2 
CTiM1 

IEf A POINTE~ To T~& F'l~IT Fee IN TME CATALOG AUTQ.JNDEX REGISTEA 
GEf CA!ALOV COUNT 

SCAU, X 
CATL..9 
SCAU 
<FCBL.EN•1) 
SCAT)( 
CTEM1 
CATL.L 
CATL.,X 
CATL. 
CUL., X 

IUi IT 
AEITORi NAME TO Iii-CM FOR 
CMiCI< IT 
rOWND IT 

rAtL.ED ·• MOVE TME '01NTER TO TME NEXT FILI CONTROL BLOCK 

COUNT 
LOOP 
EXMAUSTED, NO PIL.E FOUND ~- BAD RETU~N 
GOOD RETURN 

S'!ClAL CATALOG AND ROUTINIS FOR fMS USIA CORE IMAGI 
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ooJ5P 
003517 •35762 
003520 000000 
Po35U 002000 
003522 01~000 

OUOi4 
011024 
DU024 

0110;4 705000 
P11015 101766 
011026 144000 
h1027 640510 
P110SO 25~307 
hlOS1 04;f520 
0110S2 101742 
hlOU 1U517 
011034 040011 
011015 6U022 

oo;s5g3 
Oo3'13 •4'1U 
Po35l4 000000 
Po3!5U 000000 
Po3'U 016000 

ouou 
OU.016 
DU.016 

hlOH 
h1U7 
h1UO 
0110u 
0110'2 
011U3 
0110.4 
h100 
h1U6 
011U? 

101000 
101767 
144000 
640510 
153307 
04Ul4 
101742 
763523 
D400U 
6Uo22 

2060 
2070 
2080 
2090 
2100 
2110 
2120 
2130 
2140 
2150 

2160 
2170 
U80 
2190 
2200 
2210 
2220 
2230 
220 
2250 
2260 
2270 
2280 
2290 
2300 
U10 
2320 
n3o 
2340 
U50 
2UO 

2370 
2380 
2390 
2400 
i41o 
2420 
2430 
2440 
2450 

onoJ12J 

• 
CQRE 
CORDA 
CQRCA 
OORl..N 

CQRE1 

• • 
• 
DI Sr< 
OISDA 
OISCA 
PlsL.N 

~0~9 TIME~SMARING SYSTEM MONITOR ANO MESSAGE ROUTINES 

GROWTM SYSTEM STANDARD CAT~~QG ROUTINES 

,use IMPURE 
,ACI6 •COR• 
,CSA 
BOUNDARY 
COltMAX-BOUNOARY 

,U!i PURE 
•• t 

MPOH' 
,_.MC SAVE,QN 
OICUt..+O 
1.•c suco~e 
c L.I. 
I.RI 
>C 01' 
1'AO 
M,IU 
I.AW 
DAC 
JMll 

8, 
(040000) 
CORDA 

CORE 
SCATX 
CATL9 

DISK ADDRiSS or THE USER CORI IMAGE 
STARTING cDRE ADDRESS or TME USER co•E 
LENGTM or US!R CORE 

SET UP THi USER ~OIE IMAGE AS A f ILE 

TU•N orr MeMORV ~ROTECT 
LOAD TME USER co~e IMAGE DISM ADDRESS 
'RCT!CT TMe SHIFT 
MAK& TME PMYll~AL ADDRESS INTO A BLOCK ADDRESS 
SET TM& DllK ilT ON 
IET IT IN TM! TEM•ORARV CATALOG 
•E•iNABLI WllR MODE 
LOAD A POINTER TO fMI CATALOS 
AND llASS l' TO TME CALLER 
l!XIT 

S'IClAL CATALOG AND ROUTIN&S rOR •M& USSR "~MVSICAL DIS~" 

, Uli 1 P11'URi 
,ACl6 •Dlh 
,Oh 
0 
IDl<L.EN 

,Uli pURi 
t •• 

MltOF'f' 
,•MC SAVE,ON 
llllC IAL+O 
1.•Q SUDJll< 
Cl.I., 
I.RI 
>COA 
l'40 
~lllU 
LAW 
DAC 
JMll 

8, 
<040000) 
DUDA 

DUK 
SCA U 
CATL.9 

DllK ADDRllS O' THE UiEA "PMVSICAL DISK 
Ml~fMUH useR "'HVSlCAL DIS•" ADDRESS 
LENGTM or THE UslA "'MVSICAL DISM" 

TUIN orr MIMORY llROTICT 
LOAD TME Uli~ "PMVl!CAL DISK" DISK ADD~EIS 
'RDT~CT TMI 9Mlf T 
MAKE TME PMY,ICAL lDDRESS INTO A olSK ADDAEIS 
SET TMi DlSK ilT O• 
ANO SET IT IN TMI TEM~ORARY CATALOG 
Ri•ENAILE USIR MODI 
LO•D A POlNTIR TO fME CATALOO 
,ASS IT TO T~i CA~~E~ 
un 
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c 

0110~0 

00;}5~7 
hlO§O 1435:51 

ouou 
P11052 ~11105 

DU.0,3 
hlO!i4 553304 
u1 0ss •uo61 
Pl1056 UJ534 
hlos1 •n521 
011060 61~011 

011ou 77lo65 
hl062 043532 

OU.063 
P11064 UU21 
P.11065 623527 
011066 103510 

011067 
h1070 '740000 

011011 
hl072 ,53376 
011073 hUOO 

ouo'14 
011015 141200 

OU016 
f.l11077 hU03 

D1UOO 
D1U01 

hl1D2 043326 
h1103 1it43527 
hl104 ~23527 

0035;51 
Oo35U 000000 

2460 
2470 
2480 
2490 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
25?0 
2580 
2590 

2600 
2610 
2620 
2630 
2640 
265g 
2660 
2610 
2680 
2690 
2700 
:l710 
2720 
2730 
2740 
2750 
2760 
2710 
2780 
2790 
2800 
2810 
2820 
2830 
2840 
2850 
2860 
2810 
2880 
2090 
2900 
2910 
2920 
2930 
2940 
2950 

01J03123 

• 
• 
• 
• 
• • 
• 
• 
* • • 
·• 

GNAM2 

GNA!i13 

CHOM8 

• • 
• 
• 
COF"L.G 

~0~9 TIME•SHARING SYSTEM MQN!TOR AND MESSAGE ROUTINES 

GROMTM SVSTEM STANDARD CATA~OG ROUf INES 

,EJECT 

GN4ME 

GNAME GETS A FlL8 NAME FROM TME TTV BUFfiR 
AND READS IN TME CATALOG tr NECESSARY 

~ETURN IS •1 FOR PAPER TAP& DE9IRiD 
-ETU~N IS •2 F"OR SUCCiSS ON DISK OR DECTAPE 
OT~iRWISE EXIT IS TO F"ORMAT ERROR 

TM& rlLE NAM& 15 RETURNED IN TSWORBB ANO IN TM! AC, 

!NTEiR GNAM& 
,PMC SAVE.ON 
••• DZM INIT!AL.IZE T~E SPECIAL F"ILE 'LAG 

GET A WORD or s1x IIT ASCII 

PAGE 1'18 

WORD 
JMP 
DEL.JM 
UD 

CDF"LG 

GNAM90 

<SCOLON) 
GNAM2 
PAPER 
GNAM&,X 
GNAM!J 

CHiCK roA A SPiCIA~ FILE Jr A O&LIMITi~ IS F"IRST CMA•ACTER 
GE~ TMi OELIMITE• 

"'"'" JMS 
JMll 
JM fit 

L,AW 
DAC 
WO~D1 
JMI' 
JMP 
JM! 
WORD 
NOii 
DEL.IM 
SAD 

"'"'" WO"D1 
SNA 
'O~MAT 
JMll 
NUM 
roRMAT 
OAC uz 
"'"'" 

GNAM3 
DEVCV 

DiVCJ 
GNAME,X 
RCAT 

<SSL.SM) 
GNAMli6 

GNAM8 

TsWORD8 
GNAMI 
GNAME,X 

CHICI< roirt COl,,ON 

CM&CI< roR PAPER TAPE 
VEI ·~ PAPER TA~I 
NO -~ so use CURA&NT CATAL.OQ 

RELOAD TM& CATALOG NAM! 
CONVERT IT TO A DEVICE ADD"ESS 

READ IN TM& ~Af ALOI 
GET ANOTM&R WOJllO 

GE1. TMI DELIMITER 
CHICK 'OR SL.ASH 
LOCI< F"OR OCTAi. 
&I.IE RECOVER TME ilXalT NAME 
CMiCK 'OR A~L SPAC!s 
'0•MAT ERROR -· A~L SPACES 11 AN ILLEGAL NAME 

GET TME NUMBER 

TO BE COMPATA8LE WITM SIXBIT INPUT 
GOOD RETURN 

CM!CK roR A SpECIAL r1LE RiQUEST c!,G. •co~e· OR 'Dl9K•) 

,use 
.ou 

IMpURi 
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c GHOWTH sY~TEM sTANOARO CATA~OG ROUTINES 

011105 2960 ,USE PURE 
2970 

011105 2980 GI0"19Q ' .. 
01U05 2990 OEL.IM RECOVER TM~ DELIMITER 

011106 553304 3000 SAD <SCOL.ON> CH'CK f.OR A VACUOUI COLON 
011107 141000 3010 !KP ves ·~ IT IS A S~ECIAl tlL.E 
011110 611056 ~020 JMI' GNAM1 NO ~~ RETURN TO NO•MAL PROCESSING 

3030 
~111!1 213426 3040 L.AO CSDKO) LOAD THE IMPLIED SYSTEM DISK MNEMONIC 
~11112 043326 3050 tW! TSWOROB 'AKE THAT IT WAS TTPED 
011H3 443531 J060 I NX COFLG rLAG TME SPECIAL FILE •EQUeS? 
hlU4 611061 3070 JMll GNAM2 RESUME NORMA~ PROC!SSING or ?Hi FAKED INF'UT 
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OUU5 

OOJ5~2 
D11U5 
OUU6 

c 

P11117 103534 
011120 623532 
h1121 fJ133D3 
~11122 '53427 
011123 61U33 
P11U4 '53430 
011125 61U33 
011126 55;5431 
P11127 611141 
P11130 604026 
011u1 ~sooo4 
0111~2 Hi.ooo 
0111S3 650000 

0111;$4 
011U5 640617 
h1U6 '1J301 
011U7 4H532 
hlUO 623532 

0111•1 
0111•1 

h1U1 705000 
011142 201710 
h1U3 1Ql,742 
h1144 740200 
h1145 h1131 

3080 
3090 
3100 
3110 
3120 
3130 
3140 
3150 
3160 
3170 
3180 
3190 
3200 
3210 

3220 
3230 
3240 
3250 
3260 
3270 
3280 
3290 
3300 
3310 
:5320 
3330 
3340 
3350 
3360 
3370 
3380 
3390 
3400 
3410 
3420 
3430 
3HO 
34,0 
3460 
3470 

3480 
3490 
3500 
3510 
3520 
3530 
3540 
3550 

01>03123 

• 
• 
• 
• 
• 
• 
• 
• • 
• 
• .. 

OiVCV 

OiVC3 

PEVC35 

pevc1 

• 
• 
• 
• 
OliVCi4 

P0~9 TIME·SHA~ING SYSTeM M0Nl10R AND MESSAGE ROUTINES 

GHOWTH SVSTEM STANDARD CATA~OG ROUTINES 

,EJECT 

DEVCV -- READS TME NEXT wo•o. 
~ETURN IS +1 WITM THE NAME IN THE AC 1r IT IS A P.APER TA~E CALL 

OTMERWISE IT ATT&MPTS TO CONV~RT TME NAME To DEVICE ADDRESS rORMAT, 
Ir SUCCESSFUL, IT RETUANS +2 WITH THE MANDLER NUMBER IN AC<0·2) 4ND 
THij DiVICi TVPE CDISI< t1) OR DECTAPE (0)) IN AC(3), AEMAINING 81TS 
ARE ZiRoED, 

EXIT IS TO TM& rOHMAT @RROR MESSAGe IF THE DEVICH IS NEITHER PAP6• TAPE 
~OR DlSK NOR DECTAPE, 

eNTER DE~CV 

1 PMC UVE,ON 
I ' I 

WOllD 
'O"MAT 
JM! 
JMll 
AND 
SAD 
JM" 
UD 
JMll 
SAD 
JMfl 
JMll 
CL.QICMQ 
SK" 
e1.Q 
W0,.01 
L.LS 
AND 
tn 
JMI' 

P4PER 
oevcv,x 
<777700) 
cnp. > 

oevc1 
C SDT.) 
o&vc1 
(SOK I , 

DiVC4 
MSMONX2 

18.•J 
(DVCMSI<) 
DEVCV 
DEVCV1>C 

GET TME DEVICE NAMe 

CM&CK roR ~A~ER TA-E 
¥E6 ·~-PAPeR TAP& 
lltEMOVE DEVICE NUMBER 
CHiCI< roR OECTAP! 
VEI 
CMiCK fQR DECTAPE 

CHICK F'OR tllSK 
IT IS DISK •• CKSC~ ro~ VALIDATION 
NO OTMIRS ~-- MAYBE IT IS A COMMAND 
,OM DISK PUT TME SIGN BIT ON IN THE MQ 

CL.UR Q pOR TAPE 
lltESTOR~ NAME 
9HtrT To ,OSJTION 
CONV&Rf TO HANDLER DEVICE ADDRESS FORMAT 
INCREMENT RETURN 
AND NOW RETU"N 

DIS~ FILE OP&RATIONS ARE PiRMJTTEO ONL¥ ro~ VALIDATED USERS 

t ' I 

MPOF'f" 
,PMC SAVE.ON 
SP&ClAL+O 
I.AC. SYAL.ID 
ti1PIU 
SU 
JMI' DEVC35 

TUMN QfF MeMORV 'R0T&CT 
LOAD ?ME USER•S VA~IDATION WORD 

SKI~ 1r TME USER IS NOT VALIDATED 
ELSE TME OPERATION CAN P~OCEED 

CM!CK FOR A SpECIAL FILE OpERATION ~- IF S9, IT rs ALLOWED 

L.AC con.G LOAD TME SPECIAL FILE FLAG 
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c 

~111•7 140200 3560 
011150 611131 3570 

3580 
3590 
3600 

011151 3610 
Pt1166 605345 3620 

3630 
3640 
3650 
3660 

011167 3670 

0035;}4 
011167 553432 
011110 623534 
011171 553433 
011172 623534 
011173 55~434 
011174 62il5J4 
hl175 ••;J5:54 
hl176 623534 

3680 
3690 
3700 
~'710 
3720 
;,130 
3740 
3750 

• 
• 
• 

• • 
• • 

PAPER 

POP9 TJME~SHARING SYSTEM MONITOR AND MESSA8E ROUTINES 

GROWTH SYSTEM STANDARD CATALOG ROYftNES 

SZ,4 
JM? DEVC35 

SKIP IF NOT SET •· TMEN TME OPEAATION IS ILLEGAL 
IT IS A SPECIA~ rt~E OP-EAATION, SO ALLOW IT 

DISK OPERATION lS ILLEGAL 

MESS <UISK OPE~ATION IS FORBIDOEN~,27~ 
JMP MSNEXTL GET TME NEXT C0MMA~D LINE 

~A~ER CHECKS THE lC POR A ~APER TAPE MNEMO-IC, IT RETURNS +1 IF IT 
rtNDS ONE, ELSE RETURNS •2. TMS AC IS UNCMANGED, 

ENTlifit PAPiR 
,PMC SAVE.ON 
'.' 
SAO 
JMI' 
UD 
JMP 
uo 
JM" 
!SZ 
JM ft 

<SPPT) 
pApER,X 
<iPTR) 
PAPER,X 
<SPTP) 
PAPER,)( 
PAPER 
PAPER,)( 

NO PAPER TAPE MNIM~NIC 
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c 

011177 

003536 
011177 103515 
011200 74l.000 
~11201 623536 
011202 202172 
P11203 553435 
911204 611217 
Pt1205 353332 
liit1206 042172 
011207 202171 
011210 353425 
011211 042171 

011212 
f)11213 060011 
011214 442156 
011215 44353b 
01121.6 623536 

011217 
011227 604012 

OU230 

003540 
011230 J53J53 
011231 660510 
Otl232 043507 
011233 202170 
"11234 652000 
011235 343507 
P11236 043507 
011237 513336 

3760 
3770 
3780 
3790 
3800 
3810 
3820 
3830 
3640 
3850 
3860 

3870 
3880 
3890 
3900 
3910 
3920 
3930 
3940 
3950 
3960 
3970 
3980 
3990 
4000 
4010 
4020 
4030 
4040 
4050 
4060 
<4070 
4080 
4090 
4100 
4110 
44120 
4130 
4140 
4150 

4160 
4170 
4180 
4190 
4200 
4210 
4220 
4230 

OU03;23 

• 
* • 
* 
* • 
• 
* 
* 

SAVE 

CFULL. 

• 
* • 
• 
·~ 

• 
• 
• 
·• 

PDP9 TIME~SHARING SYSTEM MONITOR AND MESSAGE ROUTINES 

G~OWTM SYST~M STANDARD CATALOG ROUTINES 

,EJECT 

5AV~ CHEC~S TME CATALOG FOR TME NAME FOUND IN THE AC 

~ETUR~ JS •1 lF THE FILE IS AL.READY SAVED 
A CATALOG ENTRY IS CREATED FOR THE NAME •ND ~ETURN IS •2 OTMER~JSE 
!XlTS TO AN ERROR MESSAGE IF THE CATALOG IS FULL 

ON ~cTURN CATX POlNTS TO TME FILE NAME IN •ME CATALOG 

ENTER SAVE 
,PMC S.AVE,ON 
t •I 

JMS CUL. LOOK UP NAME 
SK fit 
JMP SAVE. X OONtT ALLOW DUPLICATES 
L.AC CATLOG+2 LOAD THE FCB COUNT 
SAD <CATMAX) CHiCK FOR CATA~OG ALREAOV FULL 
JMI' Cl'"UL.L VES -· EXIT TO ERROR MESSAGE 
TAO ( .. 1) COUNT THE NEW FILE 
OAC CATLOG•2 UPDATE THE res COU~T 
'AC CA TL.OG•1 GET FREE POINTER 

AD <FCBLEN> ADD O~E FILE CONTROL BLOCK LENGTH FOR THE NEW ENTRV 
OAC CATLOG•1 

J•IOR01 REcOVE~ THE Fl!.E NAME 
OAC $CATX,X SA VE IT 
tsz D$BALT F'LAG THE CATALOG I-US BEEN ALTERED 
tSZ SAVE 
JMI' SAVE,X 

MESS <CATAL.OG FULL>,12. 
JMP $NEXT1.. 

ALC RECEIVES A WoRD CoUNT IN THE AC ANO CALCULAT~S lME LEAST INTEGER 
NUMBER OF BLOCKS THAT CAN HOLD THAT LE~GTH, IT TMEN ALLOCATES THE STORAGE 
IN THE cORE CATALOG MEADER ANO RETURNS WITH TME DEVICE ADDRESS OF THE 
PlRST FREE BLOCK IN THE AC. 

EXIT IS TO AN ERROR MESSAGE IF THlS AL~OCATION WOULD RESULT IN 
OYERF~OWING THE DEVICE, !N THIS CASE T~E CATALOG lS UNALTERED, 

ENTER 
, P"1C .. ' 
TAO 
L.RSS 
OAC 
L.AC 
L.MQ 
TAO 
OAC 
ANO 

AL.C 
SAVE,QN 

cH7 > 
a,, 
CTEM1 
CATLOG 

CTEM1 
CTEM1 
<1777) 

RO~ND UP TO A BLOCK 
AC : MlNIMWM INTEGER NUMBER OF BLOCKS REQUIRED 
SAYE IN A GOOD RANOOM PLACE 
GET THE POINTER TO TME FIRST FREE BLOCK 
SAVE IT 
ADD THE REQUESTED NUMBER OF BLOCKS TO FORM A NEW POINTER 
SAVE THE NEW POINTER 
f XTRACT BLOCK NUMBER 
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c GROWTH SYSTEM STANDARD CATALOG ROUTINES 

011240 ~42173 4240 TAO CATLOG•3 SEE IF WE OVERrLOWED THE DEVICE 
011241 '140100 4250 _i-14 NO IF' SKP 
011242 611247 4260 JMP DFULL. F'ULL _ .. HEL.P•?t• 
0112•3 ~03507 4270 1.,AC CTEM1 
011244 0421'10 4280 DAC CAT LOG SET THE PREE FCB POINTER NOW WE KNOW IT ~'ILL BE OK 
0112•5 641002 4290 L.ACQ RESTORE THE DEVICE ADDRESS or THE FIRST f"REE BLOCK 
U112•6 623540 4300 JMP AL.C, )( 

4310 
DU.247 4320 OF Ul..L MESS <DEVICE F,,JLL>11l, 

011257 604012 4330 JMP $NEXTL. 
4340 ,END 
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c 

OU260 

P11260 
~11261 
P11262 
P11263 
011264 
IJ11265 
~11266 
P11267 
P112'l0 
9112'1 
011212 
h1213 
~11274 

604004 
611305 
611.321 
611344 
611332 
61l365 
611377 
611412 
61l.466 
611447 
6U,424 
t>U.506 
611522 

"177763 

011275 
h1277 604012 

P11300 ~02000 
Pt1301 744002 

011302 
h1304 604004 

011305 
D11320 611300 

0113~1 
011331 6U300 

011332 
011343 611300 

011344 
Dtl355 ~02001 

011356 
011360 

011364 611300 

OU365 

ouo;5123 

10110 
10120 
10130 
10140 
10150 
10160 
10170 
10160 
101YO 
10200 
10210 
10220 
10230 
10240 
10250 
10260 
10270 
10280 
10290 
10300 
10310 
10320 
10330 
10340 
10350 
10360 
10370 
10380 
10390 
10400 
10410 
10420 
10430 
10440 
10450 
10460 
10470 
10480 
10490 
10500 
10510 
10520 
10530 
10540 
10550 
10560 
10570 
10560 
10590 
10600 
10610 
10620 

MSG"1AX 

MSGQCT 

AODOCT 

MSG1 

MSG2 

MSG5 

POP9 TIME~SHARING SYSTEM MONITOR AND MESSAGE ROUTINES 

SYSTEM MESSAGE OUTPUT HOUTINES 

,ST1T~ SYSTEM MESSAGE OUTPUT ROUTINES 
,USE PURE 
,MEAD M 
~SGo; A CALL fOR MESSAGE #0 IS A MONITOR CALL 
~SG1~9: RESERVED FOR MEMORV PROTECTlON OVE~LAY #1 fMPt) 
MSG10~t9: RESERVED FOR MEMORY PROTECTION OVERLAY #2 fMP2> 
~SG5o~59: RESERVED FOR MONITOR MESSAGES, MONITOR TRANSrERS D1RECTLY 

TO ITS O~N MESSAGE ROUTJNE!, NOT GOING THROUGH TME SORTING PROCEDURE. 

JMP MONMSG 
JMP MSG1 
JM? MSG2 
JMll MSG4 
JMP MSG3 
JMP MSG5 
JMJt MSG6 
JMP MSG7 
JMI' MSG8 
JMP MSG9 
JMP MSG10 
JMfl MSG11 
JMJ.' MSG12 
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,EQU 

ocTz 
MSGPTR-, TWO•S COMP Or ~ENGTM or TABLE fOR CMEC~ING MESSAGE REQUESTS 

PRINT THE AC lN ZE~o~SUPPRESSED OCTAL 
JMP 

L.AC 
STI. 
OCTZ 
JMP 

MONSVM 

TEMPO 

MONMSG 

GET THE NEXT LINE 

SUPPRESS L~AOING ZEROES 
~RINT THE ERROR ADDRESS IN OCTA~ 
PRINT THE MONITOR MEADER 

MPt MESSAGES, GENERALLY PRINTING TME PC AS WELL 

MESS <ILLEGAL TRANSfEA TO >•20. 
JM? AODOCT PRINT THE LOCATION O~ TME VIOLATION 

MESS <SAO ADDRESS& >•13. 
JMI' ADDOCT 

MESS <CMAINED XCT•S1 ),15. 
JMP ADDOCT 

~ESS <ILLEGAL OP CODE ),16. 
LAC TEMP1 LOAD THE OP CODE 
OCT 
NME!SS < AT ),4 
JMP ADDO CT 

~ESS <PROGRAM ~ALTEo: ),16. 
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M SYSTEM MESSAGE OUTPUT RoUTINES 

011376 611300 10630 JMP AOOQCT 
10640 

011377 10650 MSG6 ~ESS <OEVtCE OyERF'LOWI ),17, 
P1l411 611300 10660 JMP ADDOCT 

10670 
01Hi2 10680 MSG7 MESS <CORE OVERF'~OW: ),15, 

lhl423 6U300 10690 JMP ADDOCT 
10700 

011424 10710 MSG10 MESS <DEVICE TRANSFER TO/tROM PROTECT!O MEMORVI ),42. 
011416 61l,300 10120 JM~ ADDO CT 

10730 
0114'7 10HO MSG9 MESS <UNASSlGNeD DEVICE REQ~ESTED' >, 29, 

011465 611300 1on>o JMP ADDOCT 
10760 

011466 10770 MSGB MESS <NON·E~lSTANT DISK REF'ERENCED• MESS>,30. 
Pl15D5 6U300 10780 JMP ADDOCT 

10790 
OU506 10800 MSGU MESS <F" 11..E NOT roUNDl MiSS)116, 

011521 611300 10810 JMP ADDOCT 
S.08ZD 

Oll.522 10830 MSG12 MESS <CAL.I ),!i 
hl530 6U300 108~0 JMP AODOCT 
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011531 
011537 

OU.540 

M 

0115flO 701742 
011.541 
011556 

011557 
011557 701742 

011560 
011512 

011573 
P11620 i02002 

OU6i1 
011623 604004 

011624 
011624 701742 

OU6?5 
OU646 

OU647 

011660 
0116t>5 

011666 611215 

011667 
011700 

D11700 
P11101 
hl702 
011703 

1osooo 
141770 
?01742 
604012 

011704 
011717 

ouno 

1oa;o 
10860 
10870 
10880 
10890 
10900 
10910 
10920 
10930 
10940 
10950 
10960 
10970 
10980 
10990 
11000 
11010 
11020 
U030 
U040 
11050 
11060 
11070 
11080 
U090 
11100 
11110 
11120 
11130 
11140 
111,0 
11160 
11170 
11180 
11190 
11200 
11210 
11220 

11230 
11240 
11250 
11260 
11270 
11280 
11290 
11300 

• 
• 
• 
MSG50 

1,,.SG51 

MSG52 

MSG53 

MSG54 

MSG56 

MSG57 

MSG59 

003542 MSG60 
011720 11310 

011731 177777 11320 

POP9 TIME·SMARING SYSTEM MONITOR AND MESSAGE ROUTINES 

SYSTEM MESSAGE OUTPUT ROUTINES 

,EJECT 
,HEAD M,c,r,o,o 

MONITOR MESSAGES RETURN TO pRINT MONITOR.READY MESSAGE WHEN COMpLETEO, 

14ESS 
CMOiiRH 

.. ' 
MPEU 
MESS 
eMDl:RR 

.. ' 
MPEU 
MESS 
CM OE RR 

MESS 
L.AC 
OCTZ 
JM~ 

t' I 

MPEU 
MESS 
CMDERR 

<NOT YOUR RESOURCE>,17, 

<{J••• WARNING-· IL~EGA~ MESSAGE NUMBER GENeRATED: >•50. 
TEMP2 LOAD THE JLL6GAL MESSAGE NUMIER 

AND PRINT IT 
MONMSG 

NM&SI < WORD # ),8, 
COUNT GET THE NUMBER OP TME WORD PROVOKING THE ERROR MESSAGE 
JMI' MSGOCT 

MESS <VALIDATION ERR0R>116, 
MPOF"f 
1 PMC SAVE,ON 
~PECIAL+O TUIN OFF MEMORV ~ROTECT 
DZM $VALID INSURE THE USER rs NOT VAL.ID•TED 
MPEU 
JM~ MONSVM GET iHE NEXT LINE O~ INPUT 

MESS <ADDRESS OUT or BOUNDS>,21. 
CMDE~R 

ENTER MSG60 SA~E THE ~OCATION OF TME SVSTEM ERROR MERE 
,PMC SAVE,ON 
••• MESS 
L.AW 

<SVSTEM ERRORz >114, 
-1 
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M C T D 

011732 343542 
011733 

011735 604012 

0117i.l6 
0117•7 

0117,0 
011761 

011762 
012UO 

01~042 604Q23 

0120•3 
01ao•3 
01~0·4 
01~070 
D1~U5 
0121~4 
012113 
01U73 
012211 
01~2~5 
01a295 
012213 
012310 
012326 
0123'6 
0123'16 
012427 
oU4•6 
012413 
OU522 
0125•0 
012565 
012607 
0126h 
OHl650 
01i674 

012675 •0•023 

012676 
012616 
012617 
012713 
012727 
0127'7 
012761 
012777 
013013 
013027 

11330 
11340 
113!)0 
11360 
11370 
11380 
11390 
11400 
11410 
114~0 
U430 
11440 
11450 
uoo 
U-170 
11480 
11490 
11500 
11510 
11520 
11530 
U540 
11550 
115(>0 
U570 
11510 
U590 
11600 
11610 
11620 
S.1630 
11640 
11650 
11660 
11670 
11680 
11690 
11700 
11710 
11720 
11730 
11740 
11750 
U760 
11770 
111eo 
11790 
11800 
11810 
U820 
11830 
11840 

MSG61 

MSG62 

MSG63 

MSG64 

POP9 TIM~·SMARlNG SYSTEM MONITOR AND MESSASE ROUTINES 

SYSTEM MESSAGE OUTPUT RourlNES 

TAD 
OCTZ 
JM? 

MESS 
CM DE RH 

MESS 
CMDERH 

MESS 
MESS 
JMI' 

••• 
CRl.F" 
MESS 
ME5SR 
MESSR 
"4ESSR 
MESSA 
MESU 
MESSR 
MESSR 
MES SR 
MESSR 
MESSA 
MES SM 
MES SR 
•ESSA 
MESSR 
MES SR 
MEssR 
MES SR 
MESSR 
MESSA 
MeSSR 
MESSR 
lllESSR 
CRl.f 
JMP 

' .. 
CRl.f' 
MESS 
MESS 
MESS 
MESS 
MESS 
MESS 
MESS 
CRL.f' 

MSG60 

MONSYM 

RECOVER THE ~OCATION Or THE SYSTEM ERROR 

GET THE NEXT COMMAND 

<FILE NOT FOUNDI >116, 

<F"oR A LIST or MoNJToR CoMMANPS TYPE •iXPLAIN co~MANDS•)P54. 
<fOR A L.JST or MTSS AL~0CATA9LE -E!OURCES TY'E 'EXPLAIN F'iSOURcES'),65. 
MONXT PICK UP THE NEXT COMMAND 

<BAS 
<BYE 
< 
<CAF' 

CALLS S-USiR PROGRAM tBA!lC tNTEAPRETERt),47, 
C~EARS USER FLAGS, DE·ALLOCATES USER RESOURCES,),5~. 
ZEROES USER CORE AND USER DISK>,J7, 
C~EARS ALL useR HARDWARE F'tAGS>,37. 
CALLS PHANTOM PROijRAM 'CAT-LOG•),38, <CAT 

<CON 
< 
<DEB 
<DDT 
<ExP 
<GOO 
<GRO 
<MEL 
<JMP 
<L.DR 
<OFF' 
<ON 
<TRA 
<VAL. 
<XOU 
<XPA 
<ZER 
< 

CONTINUE 91GINS TO EXECUTE CUR~ENT U9E~ CORE>,51. 
AT CURRENT REGISTER VA~USS•,33. 

~· C4LLS S•USiR PROGRAM •DE8UGGER'>,Ja, 
C4LLS PMANTOM PROGRAM 'DDT•),34, 

~· L.lST ExPLAINAB~E TOP.lCS>,31, 
GOODBYE IS TME SAMi AS eveJ,34. 

MONXT 

<PTR 
<PTP 
<ACS .... 
<CNT 
csco .... 
<DTN 
<TPN 

ASORTS MTSS AND BOOTSTRAPS GROWTH, R!QUIRES CONTROL LINE),64, 
M6L~O MAI TME SAME EF'ricT AS SVE>.40, 
JMP ADDRESS REPLAces use~ ~c WITM TMI ADDRESS AND CONTINUES>,66, 
CALLS PMANTOM PROGRAM 'LOADER•>,37. 
t~rF R&SOUICE' 06•ALLOCAT&I TME NAMED •&SOURCE),53, 
•ON RE90URSE• •TTiMPTs TO ALLOCATE TME NAMED REsOURCE)60. 
T~ANSF'eR lS THE SAME AS JMP>,J4. 
AEQUES'S U~O~RPRtNTING FOR A VALIDATION PASSWORo:~,55, 
llMPLE OCTAL DUMP F"OA SYSTEM DEBUGGING>,~5. 
SIMPLE OCTAL PATCM rOR SYSTeM Oe8UGG!NG)146. 
•ZERO CORE• ZEROES USER COIE>,35. 
•ZERO oISKf SETS THE ENTIRE USER OJSK TO ZER0>,52, 

PICK UP TMB NEXT COMMAND 

P4PER TA'E READER>124, 
PAPER TAPE PUNCH>,23, 
MA~DWARE ACCUMULATOR SWITCAE!>,36• 
CONTROL LINE),19, 
O~APHlcS II PEAlPHERA~S),30, 
DiCTAPi MANDLER #N),25, 
DECTAPI HANDLER #N>,25, 
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M e T D 

013030 604023 11850 

POP9 TlME~SHARlNG SYSTEM MONITOR AND MESSA8E ROUTINES 

SYSTEM MaSSAGE OUTPUT ROUTINES 

JMP MONXT PICK UP TME NEXT COMMAND 
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M e T n 

01Joh 
013031 042000 

0130;}2 
013036 ~02000 

013037 
9130•1 605345 

0130•2 
0130•2 
013046 

Pt30•7 613037 

01Jo'o 

0035H 
01Jo5o 

Ot3061 203544 
fl1J062 613031 

013063 
P13076 613042 

013017 
013uo •1Jo42 

013111 
0131fl1 h3042 

013122 
013U6 613042 

0131~7 
013152 61ao42 

01JH>3 
P13164 613042 

013165 
0131'16 613042 

013117 
0132t1 613042 

013212 
013221 U3042 

01J2a2 

11860 
11870 
11860 
11890 
11900 
11910 
11920 
11930 
11940 
S,1950 
11960 
11970 
11980 
11990 
12000 
12010 
12020 
12030 

12040 
12050 
12060 
12070 
12080 
12090 
12100 
12110 
s.2120 
12130 
12140 
12150 
12160 
12170 
12180 
12190 
12200 
12210 
12220 
12230 
12240 
122,0 
12260 
12270 
12280 
12290 
12300 
12310 
12320 
12330 
12340 
12350 

MSG CT 

"1SGWRO 

MSG80 

MSG81 

MSGB2 

MSG83 

MSG84 

MSGB5 

MSG86 

MSG87 

MSG88 

MSG89 

MSG90 

POP9 TIME-SHARING SySTEM MONITOR AND MESSAGE ROUTINES 

MTSS DEBUGGER MESSAGES 

I ST ITI.. 
,HEAD 

.. ' 
OAC 
NMESS 
I.AC 
OCTZ 
JMf:t 

t' I 

NMESS 
COUNT 
JMP 

ENTER 
,PMC 
' .. 
MESS 
L.AC 
JMP 

MESS 
JMP 

MESS 
JMP 

MESS 
JM' 

MESS 
JM'9 

MESS 
JMll' 

MESS 
JMP 

MESS 
JM~ 

MESS 
JMJ' 

MESS 
JMP' 

MESS 

MTSS DEBUGGER MESSAGES 
D 

TcMPO 
< AT ),4 
TEMPO 

DiNXLlN 

< WORD ),6 

MSGCT 

MSG80 
SAVE,ON 

SAVE TME AC (• LOCATION Or TME ERROR) 

PRINT THE MORO COUNT AT TME ERROR 

<DDT SYST~M ERROR>.16, 
MSG80 
MSGLOC 

<FILE CAN 1 T BE O'ENED>•20. 
MSGMRO 

<flLE NOT rouNo>.1•. 
MSGWRO 

<rORMAT EHROR),12. 
MSGWRO 

<ILLEGAL MODE OR COMMAN0>,23, 
MSGWRD 

<ILLEGAL DEVICE NUMBER>,21. 
MSGWRO 

<VALIDATION ERROR>116, 
MSGWRO 

<UNDEFINED SYMBOL>116, 
MSGWRO 

<ILLEGAL HEAD SYMBOL>119, 
MSGWRO 

<TABLE F"Ul..L>110. 
MSGWRO 

<NOT F'OUN0>19, 
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D MTSS DEBUGGER MEssAGEs 

\H32U 613042 12360 JMP MSGWRD 
12370 

D132J2 12380 MSG91 ~ESS <ADDRESS OUT or BOUNDS>,21. 
0132.-5 613042 12390 JMI' MSGWRD 
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D GHOWT~ SYSTEM BOOTSTRAP 

0132 .. 6 

013246 '105000 
013247 700006 
013250 200006 
f;):i..S251 541711 
013252 •1~256 
013253 700046 
h3254 10'1742 

0132,5 
P13256 103302 
01J257 177317 
013260 040036 
Pt3261 040037 
Pi3262 7o7oH 
013263 i132'2 
013264 107024 
h3265 760002 
P13266 707047 
P13267 101001 
P13270 61:J267 
013211 617740 
013272 140000 

0035•6 
0035'6 
003700 
0132'13 

013273 105377 
013274 '105375 
h3275 105316 
h3276 017717 
h32'17 '171763 
U1JJ00 011260 
813301 140000 
013302 '40010 
013J03 771700 
U133o4 0002'2 
013305 000260 
013306 037717 
013J07 040000 
P133tO 000336 
Ot3Ji1 000215 
Q13Jt2 •22021 
fJ133t3 •22026 
h33!4 422030 

12400 
12410 
12420 
12430 
12440 
12450 

12460 
12470 
12480 
12490 
12500 
12510 
12520 
12530 
12540 
12550 
12560 
12570 
12580 
12590 
12600 
12610 
12620 
12630 
12640 
12650 
12660 
12670 
12680 
12690 
12700 
12710 
12120 

.. 
• 
• 
GRO 

C1 

Cli4ECI< 

,STIT~ GHOWT~ SYSTEM BOOTSTRAP 
,HEAD M,C,T,D 

MP OFF 
,PMC SAVE.ON 
Sli>EC IAL+O 
tor1c1..0F 
L.AC SCNTRI.. 
SAD $NUMBR 
JMI' .+4 
!ONICL.ON 
MPEU 
WMAT 
CH' 
l.,AW 
DAC 
OAC 
rlL.Alil•10 
L.AO 
OL.Al. 

... 401 
36 
37 

l.,AW 2 
DSCF10SFXzDSCN 
DSSF 
JM" 
Jli1'' 
540000 

,HUD 
,USE 
,EQU 
, t..OC 
,USE 
,ENO 

... 1 
17740 

IMPURE 
t 

PURSTR 
PURE 
SS TART 

LEAVING TSS, SO TURN OrF MEMORY PROTECT 

TUMN OfF MEMORV PROTECT 
INSURE NO lNTERRUPTS WHILE TRYING TO SMUT DOWN THE SYSTEM 

SES lr THE CURRENT USER HAS A CONTROL LINE 

NO ·- SO DON'T LET MYM CRASM TMi SYSTEM 
AND PRINT MIS ERROi MESSAGE 

SET TO READ lN ONE BLOCK 

IET PMYSICAL DISK O 

SE~ THE DISK ADDRESS 

NON-INTERRUPTING DISK READ 

DONE -"' ENTER GROWTM SYSTEM 
START AODRess OF GIOWTH SYSTEM 
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~13315 
'11•°S3S.6 
Pt.3317 
01;s320 
013321 
013322 
013323 
~13324 
013325 
013326 
013327 
013330 
013331 
~13332 
h~333 
013334 
013335 
013336 
0133~7 
h33•0 
()13341 
fJ1JJ•2 
Q133•3 
h33i44 
h33•5 
h33•6 
P133• 7 
h33!50 
013351 
h33'2 
h3353 
013364 
013355 
013Jr>6 
013317 
013360 
013361 
013362 
013363 
013364 
013365 
013366 
013367 
01.5370 
013J'1 
0133'2 
h3373 
013374 
U13375 
h33'16 
0133'17 
013400 

05131/12 

506000 
~12000 
000077 
640402 
640417 
770000 
570000 
700000 
000717 
000024 
'741000 
001300 
000001 
171717 
DH300 
oouoo 
1400001 
0017'17 
000200 
000300 
76~241 
000007 
000004 
371117 
•117'7 
100000 
507000 
000240 
171740 
000100 
000317 
000117 
162000 
001221 
77053• 
020000 
640000 
0002H 
'160000 
000700 
176717 
171760 
'767461 
?67531 
000241 
000246 
000252 
0002'3 
000255 
0002'7 
000334 
000254 

01J03123 POP9 TIME•SHARING SYSTEM MONITOR AND MESSAGE ROUTINES 

GRO~TH SVSTEM BOOTSTRAP 
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01.3401 
D134G2 
013403 
Pt34o4 
P1J4o5 
P1...S406 
Ot..S4o7 
Pl34S.O 
U1..S4S,1 
0134i2 
U134t3 
L1134S.4 
h34S,5 
0134!6 
0134!7 
013420 
013421 
013422 
0134!3 
013424 
013425 
013426 
Ot3427 
Q13430 
0134U 
01302 
013413 
01304 
h3435 
h3436 
h34S7 
h34•0 
0134U 

05/31/'f2 

657122 
657323 
'177540 
000256 
00024;5 
002000 
002110 
003327 
000337 
000230 
000011 
000333 
000335 
17?520 
'77770 
171716 
17771'l, 
"177737 
171745 
000400 
000005 
•45320 
646000 
.46400 
•45300 
606064 
60602 
tQ600 
177716 
000000 
000000 
000000 
000000 

01i03123 POP9 rtME-SHARJNG SYSTEM MONITOR AND MESSAGE ROU'lNES PAGE 123 

GHOWTH SVSTEM BOOTSTRAP 
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CROSS REFERENCE TABLE 

1713 t 0 4510 4520 
11534 ,046, 10910 
115~4 t 04 7. 10960 
11563 ,048, 11010 
11'576 • 04Q. 11040 
11630 .050. 11110 
11652 ,051. 11150 
11662 ,052. 11170 
11672 ,053. 11210 
ll 707 '0511. 11270 
11723 ,05,, U310 
11741 .056. 11370 
117~3 .05?. 11400 
117~5 .058, 11430 
12oi3 .05Q, 11440 
120~7 ,060, 11490 
12072 .061. 11500 
12117 • 06il. 11510 
12136 t 0 6:5. U520 
12155 ,061, 11530 
12115 .065. 11540 
12221 ,066, U550 
:12237 ,061. 11560 
12257 .068, 11570 
12215 .069, 11580 
:12312 ,070. 11590 
12330 ,071. 11600 
12J6o ,07~. 11610 
12400 ,07~. 11620 
12431 .07tL 11630 
124,0 ,07~. 11640 
12415 • 076 • 11650 
12524 • 071. 11660 
12542 .078, 11670 
12567 ,079. 11680 
126h .oeo. 11690 
12633 • 081. 11700 
12652 .oe2. 11110 
12702 ,083. 11770 
127i6 ,084. 11780 
12732 ,08~. 11790 
12752 • 086. 11800 
12764 • 081. 11810 
13002 .oee. 11820 
1Jol6 ,089. 11830 

26 ,310 3400 6100 
~7 ,3U H10 6120 

4453 ,OK 770 
4464 .or 750 
6460 ,TP 760 
2023 10SAVE 1870 l.880 1840 6090 
2J24 11s•vE 1880 1920 1860 6110 
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CHOSS REFERENCE TABLE 

5 3AC 3370 6080 
305 3REST 3870 3880 

51 3TEMO 3530 3540 
52 3TEM1 3540 3550 
53 JTEM2 3550 3560 
~4 :5TEM3 3560 3570 
~5 3TEM4 3570 3580 6140 
~6 3TEM5 :5580 3590 
~7 3TEM6 3590 3600 
~o ~TM~O 3520 3530 

2 :HM21 3350 
3 JTM22 3360 

t4000 7K 1030 
16000 BK 1020 910 1010 2640 21~50 20810 
13050 9MAPBU 12030 5110 5230 6470 6dOO 7010 7430 ?B3o 7950 8070 ~)680 6820 10210 

10260 10350 10430 10·;30 10610 106'10 10770 11390 12320 1;~'60 13560 14250 
16390 17160 18310 18550 18720 18790 18900 19170 19230 19400 19840 20510 
20630 20890 21100 22200 22410 2200 22560 22660 no U70 1660 1970 

2190 2280 2380 2580 ~640 2930 3240 3320 740 t340 1680 2590 
3210 3670 3860 41.50 11300 12030 

414263 ABS 850 
17~3 AC 4520 4530 
17~6 ACS 4550 4560 5890 
2ol5 ACSAVE 1810 1820 1740 6070 8;~60 8800 9230 
4076 ACSOF"F' 8890 9310 
2022 ACSM 1860 U7o 

11300 ADDO CT 10390 1o•eo 10510 10540 10000 10630 10660 106•0 10720 10750 10780 10810 10840 
17777 A DR SS 430 4110 

:?46 AMPRSN 290 15090 
300 AT 2950 22780 
:~Oo ATSGN 2900 

422030 BAS 420 5490 
2151 BCNTRL. 2330 2340 

425156 BIN 860 
634 BITO 3970 3980 
641 BIH.7 4020 4030 
635 BIU6 3980 3990 
636 811' 3990 4000 
637 BIU 4000 4010 
640 BIT1 4010 4020 
337 Bl<ARR 240 800 
642 BL.7 4030 4040 
6~3 BL.8 .. 040 4050 
4~0 BL.KL EN 630 

1717 Bl.KM5K 610 1060 U70 
t 7740 BOOT 520 530 

2000 BOUND A 440 960 980 990 1.)00 1630 5Q40 'oao 7840 7860 20740 20760 21700 
2100 2110 

317 BRK 5550 2350 
334 BS LASH 390 15190 

2170 BUH ER 2490 2550 3530 21830 22680 10080 880 
1000 BUF"LEN 2500 2550 21850 22020 22100 

-
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c~oss REFERENCE TABLE 

13'.272 c Cl. 12650 
3540 c ALC 4150 4300 

107~7 c CON 1550 1480 
1324t> c GRO 12450 
107~6 c IGN 1540 1460 

35l5 c CUL. 1680 1860 1120 1190 1280 20!0 2020 2030 3870 
35l,7 c CORE 2080 1800 2220 
35c3 c DJSK 2290 l820 ?.430 
35~0 c RCAT 740 H90 1230 2750 
3536 C SAVE 386U 3890 4010 4020 

10721 c,021, 1390 
10733 c,oaa, 1420 
10714 C~029e 1840 
111~4 c,ou, 3610 
11222 c,0J1, 4040 
11252 c, o:n, 4320 
11534 c,o•6, 10910 
11544 c,0•1, 10960 
11563 c' ou, 11010 
11516 c,of9, 11040 
11630 c,o,o, 11110 
11652 c,o~H, 11150 
1.1662 c,os2, 11170 
11672 c,o53, 11210 
11707 c,os4, 11270 
11723 c,oss, U310 
11741 c 1oti6, U370 
11753 c,os1, 11400 
11765 c,o!ta, 11430 
:t20l3 c,o,9, U44D 
12047 c.o~o. U490 
12012 c,ou. 11500 
12U7 c,062, U510 
12136 c,of>3, 11520 
12155 c,ot4, U530 
12115 c,o65, 11540 
12221 C~066e 11550 
12237 c,061, U560 
122~7 c,o6s, U570 
12?.75 c,o69, 11580 
t23l2 c,010, 11590 
12330 C90ht 11600 
12~60 c,012, 11610 
12400 C1073, 11620 
12431 c' 074' 11630 
124~0 c' 0'15' 11640 
12475 c,016, 11650 
12524 c, on, U660 
12'>42 c,01a, 11670 
12'>P7 C1Q79 1 11680 
126"1 c,oso, 11690 
12633 c,os1, 11700 
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c~oss REFERENCE TABLE 

t2652 c,oa2, 11710 
12702 c,oe3, 11770 
127~6 Ce084 1 U 780 
12732 c,oas, 11790 
12752 C10B6e uaoo 
1.2764 c,oe1, 11810 
13002 c,oee, 11820 
13016 c,o&9, 11830 

1 CATBLI< 550 860 
400 CATLEN 560 

2l10 CATLOG 10080 590 3540 3550 3560 4750 4820 1050 1080 1100 l.130 1890 1910 
3900 3940 3950 3'n0 4190 4240 4280 

777716 CAT MAX 620 3910 
11 CATX 500 1900 2010 2080 1 l1QQ 19•0 1960 1980 2230 2440 ~1990 

6~4 cao 4050 4060 
6~5 C81 4060 4070 
6~6 C85 4070 4080 
6~1 C87 4080 4090 
6,0 CBL8 4090 4100 

110U5 CCATU, 1890 1750 
11022 CCATL9 2020 S,950 2240 2450. 
11011 CCATLL 1930 2000 

3531 ccorLG 2950 1730 2600 3060 3550 
un. 1 CCF'ULL 4040 3920 
35~1 cco•c• 2100 
3520 CCOROA 2090 2200 

11024 cco~e' 2140 1110 
3542 CCOALN 2110 
35P7 CCTfM2. 560 750 790 1010 1)30 1070 11$0 1920 1990 4180 41210 4220 4270 

11133 coevci 3360 3~80 3300 
11121 CDEVC3 3260 3770 2240 2730 
11141 CDEVC4 :5460 3320 

3532 CDEVCV 3210 3750 2220 2710 3.250 3400 3410 
112~7 CDF'ULL 4320 4i60 
35~5 CDUCA 2310 
3'>~4 CDISDA 2300 2410 

11036 CDU1<i 2350 t.830 
3526 CCISL.N 2320 
35H C&RCNT 1520 1360 1400 

11056 CIJNAM'9 2660 3020 
110A1 C<iNAMa 2700 U4o 2650 3070 
11oA5 CliN•M3 2HQ 2700 
Uoh CGNAM5 2780 2680 
11103 CQNAM8 2880 2140 

3527 C<INAMi 2590 U30 2670 2740 2~80 2a•o 
35~6 CME CK 12690 1550 

6 CMAMAX 3180 3200 
2 CHRPAK :5130 uoo ,0 Cl.KM AX 2840 3UO 

~o CLKSiPO 3160 ;ii10 
1757 CLOCK 4560 4570 

~2 CMOX 510 
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CROSS RE~ERENCE TABLE 

~5 CMP1 3490 :5500 ,.6 CMP2 ~500 ,]510 
11531 CMSG50 10910 
11540 CMSG51 10940 
11557 cMSG52 10990 
:l.1573 CMSG53 U040 
11624 CMSG54 11090 
11647 CMSG56 11150 :U30 28&0 3230 
116~0 CMSG57 U170 
116~7 CMH58 U.210 
11704 CMSG59 U270 

3542 CMICJ60 U300 
11736 CMSGU 113'10 
11710 CMSD62 uoo 
11762 CMSGU 11430 
120~3 CMSG64 11470 
126h CM$Ci6' U750 

4016 CNTOF'F' 8910 9~20 
6 CNTRL 3380 3390 26'0 3330 6610 12470 

212 COL.ON 370 3810 17'0 22490 22820 26•0 3000 
2053 COMrl.<i 2200 2210 1410 7460 9830 
2,4 COMMA 320 15230 22810 

2150 COMITO 2270 2280 
230 CONTX 230 120 

435762 COR 880 
16000 CORMU 910 980 7840 2UO 

3534 CPA,,ER 3670 2660 3240 3690 3710 3730 3740 3750 
170j5 CPARAM 590 

215 CR 220 5130 1•'10 368Q 4170 6510 7160 910 2420 
10640 CRCAT1 780 
10663 CRCU3 1010 930 
10617 CRCAH 1160 1290 

35)2 CRCOYR S.340 920 1140 1210 1370 1410 100 
107!6 CACYU 1a90 970 
107 0 CRCVU 1420 1450 1500 

~7 C$P1. 3,10 3520 
44 CSWP 3~80 300 
60 CTBrR 3600 36JO 3UO 

100 CTBIN 3640 J650 :5610 4250 
2oPo CTEMPO 1630 
2001 CTEMPS. 16•0 
2002 cTEMPi 1650 
20PJ CTEMPJ S.660 
2004 CTEMP4 S.610 
2005 CTEf"lP' 1680 
204)6 CTEMP6 1690 
2007 CTEMP7 1700 
20)iO cTEM?8 1710 
2oh CTEMP9 1720 

102 CTF'l.G 3650 3660 
436454 CTL 810 

104 CTNAM 3660 
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CHOSS REfERENCE TABLE 

13272 D C1 12650 
660.2 D Jl 9920 10020 
7r)24 D M'- 12080 12150 
56P D M6 3950 9760 
5633 D M7 3970 9780 
5n41 D MB 3980 9790 
56h 0 MA 3940 9750 
5647 D MC 3990 9800 
56c5 0 MM 3960 9770 
56P3 0 MO 3930 9740 
56~5 D MS 4000 9110 
21'1~3 D PC 2120 2130 3250 600 7020 7310 1400 1530 7690 7750 7110 7840 7860 

1900 U9tl0 
5663 D S9 030 ;J930 ~940 3950 3960 3970 3980 3990 4000 
6522 D UC 9200 8~40 

:10333 D •c' 22930 4430 U60 5030 10070 21170 22260 
6537 D ALI< 9390 1680 
6517 D Al. T 9130 9UO 
5621 D AM6 3950 9760 
5635 D AM7 3970 9790 
56~3 D AM8 3980 9790 
56i3 D AMA 3940 9750 
5651 D AMC 3990 9100 
5627 D AMH 3960 9770 
56~5 0 AMO 3930 9740 
6526 D AMQ 9260 8310 
5657 D AMS •ooo 9110 
6?~7 D APC 9590 8600 
5665 0 U9 4060 3930 3940 3950 3960 3970 3980 3990 4000 
6532 D ASC 9320 1440 
60~5 D PAS 6020 9690 
2154 D 9CA 2370 auo 21560 21140 22690 e•o 
2153 D eo• 2360 U7o 20580 21920 22080 22300 810 8§0 870 950 
5774 D iLO 5180 9910 0910 

11531 0 IJRi 3590 U30 
6063 D Cl.0 HOO 9•30 
66l.2 D CON 10010 9220 '220 9620 9620 
57i2 D COR •310 9160 0860 
5324 D DDT 1030 9~10 
57i6 D DIS .,.40 9170 9810 
6234 D DUM 1'450 •uo 3670 3690 
66i4 D hi 10050 •no 9230 9610 9610 
2163 D 'DA 2440 :zoo 1920 1960 1970 22•0 2HO 4640 4800 4880 090 5240 5260 

20970 20700 20960 21910 
5551 D VPC 3410 3190 

13246 D iRO 12450 
61~4 D ~RI 6600 
6773 D IND U,750 U.710 
6067 D LIM '880 9650 
20f2 D LOC 2110 2120 6130 6230 6310 6340 n•o 
6012 0 MAS 5950 9660 
3255 D MDJ. 16530 1uoo 16510 
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CROSS Rere~ENCE TA9LE 

3256 D MO~ 16540 16490 
7511 0 MD4 16570 16550 
5353 D NSU 1350 9600 '600 9600 4200 
6t74 D PAT 6920 9550 05,0 3610 7230 
5761 0 PRl:i !5010 9640 
6.~i 7 D RAC 8220 9420 
6302 D REG 80?0 ''70 
64i4 D RL.K 8660 U50 
5623 D RM6 3950 9760 
56.57 D RM7 3970 9780 
5645 D RM8 3980 9790 
56~5 D RMA 3940 9150 
5653 D AMD 3990 9eoo 
5631 D RMM 3960 9770 
5607 D RMO 3930 9740 
6330 D RMQ 8290 9430 
5661 D RMS 4000 9910 
6402 D RPC 8580 9'40 
5667 D RS9 •090 ~930 3940 3950 3960 3970 3980 ~99o 4000 
6,3t3 D RSC 8420 9480 
6100 0 SEA 6100 9670 6550 
32i7 D SIX 10430 10370 10390 10390 10500 
5721 D JilYS 010 9180 9880 
6577 D TRA 9880 '200 0200 9aoo 9200 95to 9590 9590 0590 3650 

10332 D VCF' 22920 20900 21310 
5735 0 V5A H70 9190 98'0 
tu?.o D V Al. ,420 9690 9690 
5704 D xco 4400 9900 9900 
3~25 D 6MOD 10350 J950 3950 3950 10400 
.~) .3" n 1~no 10670 :5970 3970 J97Q 10740 
j .. >.~ 3 D 8M00 10610 J99o 3980 J~~o 10640 
6S7 0 0 ucs 9700 8J70 
2n22 0 ACSW 1860 6390 ,980 9730 
.5 :;>23 D A"100 10260 4240 3940 3940 3940 10320 11490 11830 13150 13450 
6.;53 D ASTS 9530 8170 
6') 7 4 0 AVAL. 9760 
2156 D BAL T 2390 2400 2220 8260 7000 22210 22220 •ooo 

1 0 .~2 7 D BKSN 22860 3620 
2155 D BL.EN 2380 2390 21uo 22710 910 
2161 0 BMAX 2420 2430 2f'520 21450 22040 22oso 
2157 D BMIN 2400 2410 2n53o 20540 21960 22000 
t;' l 62 D BPTR 2430 2440 8250 6250 644Q fl9t 0 7770 15430 21150 21230 21300 21440 21480 

21570 21640 21670 21710 21871) 
7 ">30 D C01"1 l 16840 16920 
j i:;27 D COMX 16830 16900 
6 104 D OEC2 10870 10810 
6107 0 OEC4 10910 11')960 
6 1 lfl D :JECb 10990 11070 
b !'t:. 7 n OtCd 11090 11010 
.s ),j 7 !) Ol'IOU lo no S99U 3990 ,,'ii190 111?0 1?290 
6 )('_ ;' -J f) ~- x 1 7370 1500 t52o 
'j 'I) n Ou~l 4160 4230 
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CHoSS RffERENCE TABLE 

5f'l7t D DONE 4140 1390 '5050 5090 5120 5840 5910 ,980 6050 6520 6540 7170 7190 
7480 7830 

10,~31 D DTCT 22910 2370 
61,~2 D EXIc 10120 10090 

t0,U7 D F'PE~ 22780 1530 2530 
55,i7 D F'I ND :5340 3170 
2167 D nux ~480 2490 2100 2380 4710 4960 5330 20790 21030 21240 
2165 D F'MIN 2460 2470 2020 2070 2320 4680 4930 5300 20750 21000 2.1950 
6515 D rREG 9060 8200 8210 8340 8400 
3~31 D Hfi10D 10530 3960 ~960 3960 10580 
6151 D HRU 6660 6750 
6162 D HRI6 6760 6730 
7443 D INPC 15910 3480 1'790 
7254 D tNVi 14310 1'680 1'810 
7?.64 D INV3 14460 1060 
7274 D INV4 14550 14490 
73g2 D n~v• 14630 14420 

t03~0 D JSGN 22870 3640 
t0:~~4 D L.OGV 22940 2UD 

20"6 D MUI< 2150 2160 ,910 6200 6260 
2164 D MF'OA 2450 2•60 1990 2000· 2300 2310 4660 4670 '4910 4920 !;2so 5290 20720 

20730 20980 20990 21'~30 
5560 0 MO Di 3520 2880 2990 3730 4040 4070 '4100 9840 
5475 D NCOP 2460 Z150 4330 
5357 D NSU2 1400 U10 
32c1 D OMOD · 10210 U40 3930 3930 3930 10230 
5414 0 OPE1 1850 1820 
5451 0 OPE2 2200 3,170 
5456 D O'E4 2260 ~210 
5316 D OPEN 1630 
7143 0 OPR2. uoeo U020 
7121 0 OllRa 12880 uuo 
7146 D Of'R6 13140 12920 
7t04 D OPR8 12720 13140 
6202 D P/.T1 6990 7130 
6?.~6 D PAT2 7140 6980 7070 

10nl.6 D P8S2 19900 20010 2!'.lO!O 20340 20 J90 
t0046 0 PiS4 20200 20271) 
10217 D PNEW 21810 21470 21510 
10204 D PUCf" 21620 21380 

6141 0 RACS 8350 9470 
6427 0 RAL"9 8760 U90 
6355 D RSC~ 8'450 9000 

10320 D RSGN 22790 
6.~05 D RSTS 8150 9460 
6J64 0 RVA~ 8490 9500 
7n65 D SAM2 12500 12600 
7o76 D SAM4 12630 12530 
7ri 72 D SAM6 12560 12690 
7tJ 73 0 SAMS 12580 12660 
61.05 D SEA1 6170 
6~11 D SEA2 6220 6360 
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61l7 0 SEA3 6300 
6125 D SEA4 6380 
6136 D SEA5 6490 
7o03 D s~u 11890 
7()04 D SEAS U.900 
7t!:n D SJOT 13240 
6776 0 SLAW 11810 
3241 D SMOC U390 

I' 105 0 SOPR 12730 
3?il2 0 SRCM 18900 
65l2 0 sREG 9020 
l34~0 D SVMO 150 
14565 D SVM1 2150 

7040 D SVM~ 12220 
3?43 D SOI~ 12320 
6015 D OL1 5380 
60~6 D V•L~ ,390 
60~7 0 V•L:S 5400 
6050 0 V•L9 5570 
7764 0 VSR2 19460 
53-7 0,010, 1040 
53!;0 D, 011 a 1290 
6022 0,012, 5440 
63l2 0,013, 8180 
6324 0,01•. 8250 
6:i35 DI015, 8320 
6:~~6 0~016, 8380 
6360 0,011, 8450 
63h o~os.a, 8520 
6407 D1019t 8610 
6421 o,o~o, 8690 
6434 0.0~1. 8790 
6443 0,022, 8820 
6452 010231 8850 
6462 0,024, 8890 
6474 0, Oi25 t 8940 
6r;p 4 0,0~61 8970 

11'-;34 D t Ot461 10910 
11">44 01047, 10960 
11;;;63 o,oAa, 11010 
1157() 01049, 11040 
11630 o,o5o, .11110 
1ln52 0,051, 11150 
11n62 0,052, 11170 
11f>12 0,053, :11210 
11107 01054, 11270 
1 1 72 :s 0,055, 11310 
1 1141 O,Q56 1 11370 
1115.3 0,057, 11400 
11 765 0,058, 11430 
12013 01059, 11440 

01J03123 

6470 
6280 
6190 

13920 
13930 
12770 

1170 
132,60 
1:3940 
11740 

8470 
18730 
18800 
11620 
U220 

5500 
5540 
ueo 
'00 

19600 

POP9 TIME~SHARING SYSTEM MQNJTOR AND MESSAGE ROUTINES 

CROSS REtERENCE TAiLE 

&330 

•ooo 4000 4000 7630 11700 ano 11760 
1300 13530 13730 

18810 t8970 19120 19130 
8560 86'40 8730 

19180 19850. 
19240 150 

12410 12930 13670 

PAGE 132 

12050 12250 12300 12980 
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CROSS HEtERENCE TABLE 

12n~P 0,060, 11490 
1 21112 0,061, 11500 
12117 0,062, 11510 
121J6 010631 11520 
12t55 0,064, 11530 
12175 0,065, 11540 
12?21 D10ft61 11550 
12237 01067, 11560 
t2257 0,068, 11570 
:122~5 01069, U580 
123i? 0,010, 11590 
12330 D f 071, 11600 
12360 0,012, 11610 
t24PO 0,013, 11620 
12431 D' 014 I 11630 
124~0 ojo?5 1 11640 
t24i5 0,076, 11650 
12524 0,011, U660 
12542 o,01a, 11670 
12567 0,079, 11680 
126U o,oao, 11690 
12633 0, oh, 11700 
12652 0,012, U710 
1vo2 o,oaJ, 11770 
12716 0,014, 11780 
12732 o,oa5, 11790 
12752 0,016, uaoo 
12764 DtOl7, 11810 
13002 o,01e, U820 
1JoJ.6 0,0899 U830 
t3o34 o,o•o, U930 
13044 o,oh, 11990 
13053 0;092, 12040 
1Jo66 o,ofJi 12080 
13102 0,094, 12110 
131~4 o 1ot5, 12140 
13ti5 o,ov6, 12170 
13142 o,on, 12200 
131~6 o,ov8, 12230 
131~0 0,099, 12260 
13202 0,100, 12290 
t32~5 01101 J 12320 
13?.i5 0,102, 12350 
13235 o,10Je 12380 

6515 DADON 9820 1100 •o•o 9080 9::.,60 92~0 9300 9370 9510 9570 ~1 680 9Ho 
2036 OAORSW 2010 2Q80 U'O 4Q60 '"20 7710 
1762 CAPO 4590 4600 
1763 DAPS. 4600 4610 
3~~4 DB IN IT 22660 7880 9130 1080 22720 

6?3 DBK '4120 4130 
24 D8KNUM 2220 2270 

2rJ54 DBl<TAB 2210 2270 
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CROSS REF'ERENCE TABl,.E 

54~2 DB OPEN 2420 4560 •720 4970 5~54 0 
2035 OBST OR 2050 2060 

t0.322 DBYSGN 2~810 2790 
3~~20 DCCL.SP 22480 U30 1720 22530 

10125 DC OR CT 20850 20780 
5"120 DDISCT 4570 21020 

4?.2027 DDT 410 5400 
5t32 DDTCOM 9540 
5212 DDT MOO 9730 

120~0 DOTST '5000 
2037 oou~sw 2080 ~090 uao 4030 6450 7620 7780 

1 DliBUG 10030 100 uo 100 120 100 120 
103~4 DliNPSN 22830 U70 151.0 366Q. 4190 6530 1180 
11131 DliVC3' 3340 3510 3510 

55p4 or ULD 2720 2'40 3360 4440 
5273 D'ILES 9860 1670 
1761 D'L•G •580 ,,90 
5537 D'LD05 3140 1550 !7'0 
5505 D'LP06 2740 H20 
55~4 DrLPo1 3~40 
5506 D'LPOI 2750 1470 
5545 DrLD10 2860 2940 :5000 3060 3270 
551.6 D'LPU 2810 3100 
5520 D'LD20 2920 2800 
5531 D'LD30 3040 2120 
1764 orN 1610 4620 
3314 D'ORCli 22200 7640 9300 1640 5810 10120 21820 222•0 22270 22280 22670 uo9o 
2151 D'TVPE 2340 2350 1150 2120 2430 4420 4470 5020 to?o 1"060 10110 20810 21160 

2U60 222!!90 
2045 OMICOR 2140 2150 u10 2950 6320 6720 1060 1210 7'410 7820 
7516 DINAND 16650 1,490 
75-2 DINCMi 16960 16'10 169U 
7531 DINCOM 16850 1030 U!sto 14600 15650 15960 
2050 DINtlJ~ U?O :ueo 33,0 15iso 15390 154ftO 15860 
7471 DINDJV 16320 15590 

103~6 DINPSN 22770 3160 1'800 
7441 OININD 15860 
7522 DINIOR 16750 1'1470 1'970 
7462 DI NM IN 16200 15550 
7465 DINMUI. 16250 1'510 
7453 DINPC1 16010 15950 1,970 
7457 DINPL~ 16120 16620 1'6'10 16'720 16800 
7456 DINPLU 16100 3'50 u210 15530 16170 16220 
7461 DIN~PA 16160 14510 1'700 15630 15940 
7432 DINULI. 15750 14320 
7325 DINV30 14860 14610 
7405 DINV31 15470 15080 
1407 DINV32 15490 15100 
74h DlNV33 15510 1H20 
7413 D 1 NV3' 15530 15140 15570 
74~5 DINV35 15550 15160 
7421 DlNV36 15590 1'180 
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CROss REFERENCE TABLE 

7423 DJNV37 15610 15200 
74~5 DINV38 15630 15220 
7430 DINV39 15670 15480 15500 15520 15540 15580 15600 15620 15640 
7342 DINV45 15050 15820 16130 
7 "!i75 DINV48 15370 15300 
7365 DINV49 15280 14790 15450 
7322 OJNV61 14800 14680 1'720 
7313 DINV62 14730 1020 1'540 14990 16030 16880 16940 
3?51 DlNVAL 14250 1450 2730 2930 3050 3430 61i0 6970 15330 15350 
7'>co DINXOR 16700 1'610 

4453~0 OK. 740 3310 
445320 01<0 780 :J040 

t27 01<1 4310 
lf6 01<2 4350 

37 OKCA 2750 
015 OK DON 4170 4180 

16000 OKL.~N 2650 2660 8100 4570 2320 
34 OKLiNB 2660 

266 OK LOK 3830 3940 
7776h OK MAX 650 

6(2 OKOVA '4160 4170 
2 OKAD 2760 

36 OKWC 2740 
4 OKWRT 2770 

2041 DI.IM IT 2100 2110 1200 5900 11600 12170 
t0J~1 DL.NIGN 22800 2810 
33i2 DL.OCAT 2UOO '240 6240 6940 7UO 1760 15420 21580 21680 
2044 Dl.OCOR 2130 2140 2110 2860 2970 3080 3260 '89o 5960 6030 jft120 6620 6960 

1010 1080 7100 7200 7520 
2160 DMBJl4IN 2410 2420 205'0 21490 21990 

10Ja3 DMCSGN 22820 3540 
2166 DHF'MIN 2'70 200 2040 2050 2330 46to 4940 ,310 20770 21010 2:L270 21880 
5575 DH0010 3710 3'50 

11531 DMSG50 10910 U90 '220 9280 9340 9410 9440 9550 9610 9720 ·~770 

11540 DHsti52. 10940 
11557 DHSG52 10990 
11i:;73 OHSG53 11040 
11624 DMSG54 11090 
U6~7 DMS'*56 11150 ''PD 5740 8510 8780 
116.0 DHSG57 11110 
11667 DHSG58 11210 5520 5560 
11104 DMSG59 U270 

3542 DHSG60 11300 
11736 DHSG6S. 11370 
117~0 DHSG62 U400 
1.1762 DHSG63 11430 
12n43 DMSG64 uoo 
12616 DMSG6' 11750 

3'544 OMSG80 12030 12050 
13063 OMS GU 12080 1660 18'0 2250 
t3ol7 DMSG82 12110 1170 
13111 OMSG83 12140 2570 020 5200 9910 
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CROSS RErE~ENCE TABLE 

13122 OMS(,184 12170 3760 
13137 DMSG85 12200 4150 
13153 OMSG86 12230 
1:.h65 DMSG87 12260 14980 
13177 DMSG88 12290 18330 19470 
1 3212 DMSG89 12320 
13?22 OMSti90 12350 
13::>32 DMSG91 12380 21260 21390 21730 
13037 OMSGCT U950 12010 

5.H5 DNEXTI. 1260 
53t\5 DNXLIN 1280 4180 11960 
5351 DNXl.N1 1300 

654 DO 030 4140 
662 002 4140 4150 
663 003 4150 4160 

2152 DOF'TYll 2~50 2~60 44,0 5060 10100 
244 DOLL.AR 280 12670 uuo 18320 18400 

5416 OOPDON 2510 U60 000 
7227 DOPTAB 13790 11430 uoo 
2032 DPACSW 1980 

10171 OPAGE6 21430 2U20 2170 22060 
l0202 DPA$E8 21570 
10326 OPATSN 22850 3600 

2040 DPATSW 2090 2100 
3302 DPB5CM 19840 119!0 uuo 13570 19930 
2051 DPCl1'1SK 2180 2190 h'o 21•0 2•50 Hto 'UO 6400 7700 20830 211•0 

:t0325 DPCIGN 22840 3180 1,710 
102~7 OPNiWi 22060 22140 

3?66 DPSRCM 18720 14410 187'0 18760 
102i2 DPUCF'Z 21700 21660 
1on.o DPUCF'4 21670 21180 

3274 DPV&CM 19170 1•aoo 
2052 DRECiBR 2190 2200 100 a090 8160 82!0 8300 8360 1430 8500 s5•0 8670 8770 

9150 
2035 DREtiSW 2060 2010 U60 409o 8810 8840 8880 &9ea 899Q 9Q70 
2047 DRE~OC 2160 2110 6040 
3;?45 DIAMOD 12460 11720 U380 12400 12610 
7o'4 OSE•E2 ao10 12010 
70~7 DSEAE3 12020 12190 
3247 os1or2 13560 13330 13600 13760 
7173 os1on 13430 13400 
7163 OS IOU 13340 
7;?~5 os1on 13660 13630 
7tl6 os I OT6 13480 U370 
7201 OSI OT? 13520 13420 
7151 OSIOT8 13230 13'40 
6775 OSL~W2 11800 11820 
67~0 OS MOO' 11540 11860 
3304 OSNCOP 20510 1200 1100 2470 5830 20590 
3H.6 OSP~C(i 22410 4280 •290 4420 4430 4490 4500 4560 7960 11500 ua•o 22440 
7130 OSRC:H1 18940 19090 
l/43 OSRCH' 19070 19010 
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CROSS REV~RENCE TAQLE 

7746 OSRCH4 19100 19040 
1765 OSUT 4620 4630 
7640 OSYMU 18090 17330 
7671 D5YMB2 18400 17530 
7557 DSYMB3. 17370 1'l20 18260 18520 
3262 DSYMB• 18310 17400 17690 17900 18350 18370 18420 1e5to 
3264 DSYMB5 18550 17790 1'810 17830 18?30 
7621 OSYMB6 11880 17910 
76,5 OSYMB1 17950 18380 
7633 OSYMB8 1eo20 11'80 
5734 osvscT 4730 000 

446400 OT. 720 ;5290 
3322 OTDVAI. 22560 010 2210 22620 
2000 DTEMPO 1630 2760 3440 7120 9160 94~0 9630 9660 10790 10820 1(1900 11400 11510 

11'40 11560 11660 11 '~50 U 970 12020 12110 12740 12820 1t~UO 12950 12990 
13030 Uo&o 13~80 13300 13320 133fO 13510 13700 13750 141260 15340 15410 
1,.40 1'110 16120 16410 16440 16500 166do 16710 16780 1 ~1540 20040 20170 
22'70 22610 11920 11940 

2001 DTEMP1 1'>40 '14!20 ,2,0 6650 6180 68•0 16h 7920 8010 9960 1l.'40 11470 11480 
11530 11680 11850 12i90 125•0 H6,0 1010 16760 16790 1El93Q 189!50 20140 
zoua 202,0 20300 20;150 

2002 DTefi4Pi 1650 3460 99•0 10880 111)00 123iO U5fo U64o 12680 14290 1 41500 14570 14580 
1090 1•820 1 '4950 15560 15670 15910 1,990 19430 19470 1~'190 19910 

2003 OTEMP:S !.660 12090 uuo 12940 13710 14730 14870 11210 19620 20380 
2004 DTEMP4 1670 UISO U990 12130 12230 122•0 12900 135&0 14750 14890 P230 19450 19580 

19640 1'890 20320 2DJ60 
2005 DTEHP' 1680 1010 1'910 15760 16020 17210 181'0 19970 20060 20180 
2006 OTE~P6 1690 U7o 14210 14330 15:}10 15920 201•0 202eo 
20fP OTEMP7 S.700 1••0 '150 695Q 111J2 0 12810 12960 1:s2•0 13680 14340 1•~uo 19990 20020 
20~0 DTEMP8 17!0 11940 ua10 13270 14;soo 14470 14660 14Uo 14960 19980 
2011 DTEMP9 1720 12160 UO'O 13250 13:550 13610 1300 17300 1H50 17590 11'710 17960 18510 

11610 
7767h OT MAX 640 

62f7 DTTIHO 1990 7640 
6265 DTTD20 1670 7930 1950 8020 
6252 DTTtl30 1740 1~10 
6?.56 DTTD40 1800 
6241 DTTD50 1620 7420 
33P6 DUCOR& 20630 7190 1090 4320 5a20 20840 
33).0 DUD ISi< 20890 1140 •550 21040 
32h DU SR CM 18790 1060 18820 18830 
3216 OUVICH 19230 Ul70 1f260 
6014 DYALWD 5370 5!S80 '720 

740000 OVCMSI< 600 •oo 1020 3390 
3300 DVSRCH 19400 19190 19250 19490 

215 EQUAL. 2910 22850 
241 EX CLAM 260 U090 13640 15070 

5 F'QBl.EN 570 1260 1910 3960 
602 F'GET 3950 3'60 

10264 F'ORCEi 22280 22360 
17h F'Rc• 4410 4420 
1700 F'ROA HOO 4410 

-
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CROSS REFERENCE TABLE 

1702 FRLEN 4420 4430 
1703 FRSTA H30 4440 

2 F'UDCiE 3190 3200 
11tj5 GNAM90 2980 2620 
11100 GNAME6 2850 2100 

216 GREAT 2930 22870 
476257 GRO 870 

4 ~ORI.EN 580 
1700 IMPL.EN 990 
Jiio I MPSTR 2550 uoo 

10 INDiX 490 
422020 INT 320 

74,7 INV~81 15650 1'240 
513 I 0. JN 3910 3920 
5~5 tO,OT 3920 3930 

300000 I OBL.K 2830 
17~0 JORS 4570 4UO 1810 2020 5910 
1002 JOTO 4900 010 

652 JMP 4110 4120 
100 JTLIN 960 

1700 JTSTRT 950 940 960 1000 HO 0 
16 KlH.IN 3610 3630 3640 3680 3690 3730 3740 
lo KBNUM 3620 ::u 70 ~720 
16 L.OLOK 3630 

1P7 LU'R 3670 ueo 3690 
127 Li.BIN 3690 3700 3720 4'l90 
131 L1F'L.G :5700 3710 
1~5 L1L01< 3680 
1~3 L1NAM 3710 
1~6 LaBrR :1120 J730 3740 
1~6 L2BIN 3740 J150 4UO 
160 LaF"L.G 3750 3160 
1~4 L2LOI< 3730 
162 L~NAM 3760 3770 

422026 LDR 390 5450 
2000 L.DRST '040 

2'14 LliSS 2920 22160 
2"2 L., 210 2440 

3205 M B5 '430 1i•o 1260 7280 7JOO 7320 7Ho 700 
132i2 M C1 12650 12'80 

4342 M c~ 4820 uoo 
4335 M C4 4810 4780 
5051 M M1 9250 5260 
4032 M ON 2820 '100 
44~7 M 84$ ,490 9080 
4602 M BYE '180 9120 0120 9120 
4633 M CA' 7520 9140 
41J.4 M CAT 3590 9Q70 
44h M PEB ~'400 9050 
31i2 M EOL. '110 2'670 5150 
4 721 M EXP 8400 9130 '130 

13246 M GRO 12450 9090 
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c~oss REF~RENCE TABLE 

44~4 M ~DR 5450 9060 90~0 
44i'1 M MXl 5600 5420 
44i5 M MX< 5650 5470 
4427 M MX3 5680 5640 
4443 M MX4 5840 
44h M MX5 5710 9990 
41~3 M NHE 3520 3710 
4034 M OF; 2880 9110 
4Uo M ROI< 3420 3350 3380 
4064 M RON 3210 8920 e8•0 8860 81380 8900 
6oio M VAi. 5420 9160 9160 
4730 M xou e560 9170 9110 
4742 M XPA 8680 9180 9180 
4640 M ZER 7630 9150 '1'0 
2022 M ACSW 1860 5$80 
4132 M c•r2 3680 5020 
4143 M CAT4 3780 3740 
42l5 M CAU 4150 4080 
4154 M CAT6 3870 3830 
4223 M CAT7 4230 4:L40 
4?63 M ens 4630 3780 4200 
4366 M C'°T9 4910 
2173 M CMAX 3560 3910 
3110 M CNAM 3490 3650 3860 4100 
2112 M CNUM ~550 3890 
4122 M CNXI. 3620 4680 '890 
4636 M CQA6 1600 7690 
4637 M DISK 7610 7670 
4492 M OTON 6230 8920 93!10 

11305 M M5G1 1000 10~10 
11321 M MIG2 10500 10220 
11312 M MSGJ 10,30 10240 
11~44 M MSGf 10!560 10230 
11365 M MSG5 10620 1Da5D 
11~17 M M5G6 10650 1oa60 
11412 M M5G7 10680 1oa10 
11466 M MSG8 10770 10280 
11447 M MIG9 10740 10290 

3116 M MIT~ 6010 '990 6030 
31h M NMEO 3500 3660 3960 4660 5J10 
4076 M ROFF' 3320 8830 ea'o 8870 8390 8910 
4014 M RONi 3290 :5~40 
44i2 M TPON 8920 9360 
4650 M ZC:OR 1730 1700 
4653 M ZDIS 7770 7680 
4705 M ZiR2 8190 7~00 8020 
4706 M Z~A4 8220 aa9o 
4007 M,ooo, 2590 
4oi6 M,001, 2620 
41~7 M,002, 3600 
4126 M,003, :'.5640 
4167 M,004, J990 



MTR--805 

43PO 
43i3 
4332 
4337 
4353 

11310 
11324 
11335 
113~7 
11362 
113~0 
11402 
t1415 
11427 
11452 
11471 
11511 
11525 
:1.1534 
11544 
11563 
11'576 
11n3u 
t:l.6~2 
11602 
116 72 
11707 
11123 
11741 
l .l. I :>j 

11765 
120l3 
t2()47 
12n1? 
12117 
12136 
121~5 
12175 
12?2'\. 
~ 2;;>37 
~2257 
12275 
1231? 
12 .~3 0 
1 2 ~6 n 
1C::460 
12 4..S1 
124,0 
12475 
t2524 
12542 
12567 

05/31/72 

M,005 1 
M10061 
M,0071 
M,ooa, 
M10091 
M10~3, 
MeO:l4 1 
M1U5 1 
Me0~6, 
M10~7, 
M,o~e, 
M,oi9, 
M,o•o, 
M1D•l1 
Mio•2, 
Me0•31 
Me0•4, 
Me0•59 
M10f61 
M1 0l47 1 

Me C .. 8 t 
N10~9, 
M1 050 1 

;.) i 051, 
M,052, 
M,053, 
M1054, 
M1055, 
"'~ n 56, 
M1057, 
M,058, 
M1059, 
M10601 
M,0611 
M10621 
M1 063, 
M1064, 
M,065, 
M1 0661 
M1067, 
M10661 
M1069, 
M,010. 
M, 0711 
M1072 1 

M1 073 1 

M1074, 
M1015, 
Mo0'161 
M1017; 
M1078, 
Me0'79, 

4730 
4740 
4790 
4810 
4660 

1047Q 
10500 
10530 
10560 
10590 
10620 
10650 
10680 
10710 
10740 
10770 
10800 
10830 
10910 
10960 
11010 
11040 
11110 
11150 
11170 
11210 
11270 
11.310 
11370 
11400 
11430 
11440 
11490 
11500 
11510 
11520 
11530 
11540 
11550 
11560 
11570 
11580 
11590 
11600 
11610 
11020 
11630 
11640 
11650 
:11660 
:11670 
11680 
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4300 
43~3 
4332 
4337 
4353 

11310 
11324 
11335 
113~7 
11362 
11310 
11402 
t1415 
11427 
11452 
11471 
11511 
11525 
1.1534 
11544 
11563 
1.1'576 
11.63J 
11652 
11602 
11672 
11707 
l1123 
11741 
l l I :>;s 
11765 
12oi3 
t2()47 
12n1? 
12117 
12t36 
121~5 
121.75 
, 2?2t 
~ 2237 
~2257 
1~2275 
12 3l;;;? 
12 .~J 0 
1 2 ~6 n 
1~460 

124.St 
12450 
12475 
12524 
12542 
12567 

05/31/72 

M,005, 
M10061 
Mr007, 
M,ooe, 
Me009, 
M10~3, 
M 1 O:l4, 
M,o:ss, 
Me0~6 1 
M10~7, 
M,o~e, 
M1 0:S9 1 
M,o•o, 
M1D•l1 
M;o•2, 
M90•3, 
Me0•4 1 
Me0•51 
M10tf6 1 
M, 01'7 1 

M1C~B1 
"11049, 
1"l, o5o, 
i), 051, 
M10521 
M,053 1 

M1054, 
M10551 
"1 iri56' 
M1057, 
M,Q58, 
M1 Q59, 
M,Q6Q, 
M,061, 
M,Q621 
M1 Q63 1 

M1064, 
M1 065, 
M1 066, 
M1 Q67 1 

M10681 
M1 069 1 

M,010. 
"l 1 ()71 t 

M,Q72 1 

M1 Q73 1 

M1 074 1 

M1075, 
Mo 0'16 • 
M107'7; 
M, 0?'8 t 

Me019, 

4730 
4740 
4790 
4810 
4880 

10470 
10500 
10530 
10560 
10590 
10620 
10650 
10680 
10710 
10740 
10770 
l,0800 
10830 
10910 
10960 
11010 
11040 
11110 
11150 
H.170 
11210 
11270 
11310 
11370 
11400 
11430 
11440 
11490 
11500 
11510 
11520 
11530 
11540 
11550 
11560 
11570 
11580 
11590 
11600 
11610 
11620 
11630 
11640 
H650 
11660 
U670 
11680 
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CROSS REFERcNCE TABLE 

12f>h M,oeo, 11690 
12633 MI 0811 11700 
12652 M,082, 11710 
t27S2 M1083 1 11770 
1271.6 M,084 1 11780 
12732 M,oas, 11790 
1.2/~2 M,086, 11800 
12764 M1 087, 11810 
13nP2 M,oee, 11820 
130).6 M1 089 1 U83D 

4064 MACS ON eaeo 9HO 
42c2 MCAT65 4210 '120 
21.~0 MCF'RE~ 3540 4700 
4753 MCL IST 9040 2730 
42j4 MCN•XT 4050 3980 4640 
40A4 MC NT ON 8900 9320 
47~7 MCOMND 8380 8430 
3203 MDTNUM 1010 6250 6690 7100 
4536 MDTOF4 6670 6640 
3201 MDTOF6 6800 6740 6760 6840 6Q10 
4565 MDTOF'7 6930 6870 
4546 MDTOF'8 6750 040 
4550 MOTOF9 6770 
4527 MDTOF'F' 6590 8930 9350 
45h MDTON1 6420 6380 
3t77 MDTON6 U70 6280 6300 6510 6570 6810 6820 6930 
45•1 MDTON7 6520 U90 
45i3 MDTON9 6440 6410 6530 
3314 MroRce 10090 3610 ,730 760 1110 11'0 1250 1270 

J,o MlNSuF' 3200 3610 
255 M J NI.JS 330 10830 15150 

4026 MMONX2 2730 3190 3330 
41)~3 MMONXT 2670 2690 3300 3440 4950 64§0 6780 '7540 7750 7780 11660 8770 5610 

10130 11450 11730 11il50 
114~4 MMSG10 10710 10300 
11506 MMSG11 10800 10310 
11522 MMSG12 10830 10320 
11531 MMSG50 10910 2750 2950 7660 1110 8580 8700 8730 12520 
11540 MMSG51 10940 3260 6560 
11557 MMSG52 10990 3410 6900 
11573 MMSG53 11040 
11624 MMSG54 11090 6.150 
t16U MMSG56 11150 3700 7120 
11660 MMSG57 11170 10920 10970 11020 11120 11280 113$0 11410 
11667 MMSG56 11210 
11704 MMSG59 11210 

3542 MMSG60 11300 11330 
11736 MMSG6l, 11370 
117~0 MMSG62 11•00 
11762 MMSG63 11430 8420 8470 
12043 MMSG64 11470 8440 
12676 MMSG65 11'50 8460 
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c~oss REFERENCE TA9~E 

5345 MNEXTI. 1260 U50 3620 
4312 MNHiAD 5000 J720 
4004 MONMSG . 2590 7360 10200 10420 11070 
4012 M0N$YM 2600 4940 51•0 10060 10370 11210 113'0 

4220iJ MP1 350 
422024 MP2 360 

2032 MP AC SW 1980 
1004 MPOPR 4920 
1000 MPST 4880 4890 
4064 MPTPON 8860 9300 
4064 MPTRON 8840 9290 
1754 MQ 4530 4!i4 0 
2016 MQSAVE 1&20 1830 1,760 6050 8330 8830 92•0 
4720 MREUC 8390 845 0 
4047 MRS,_C5 3040 2980 
4061 MRSRC7 3160 ;u,10 
5052 MRStlCS 9290 U60 
4064 MSCOON 8820 9J30 

11531 MSGfJO 10910 
11540 MSGIS1 10940 
11557 MSGl52 10990 
115~3 MSGl3 U040 2460 
11624 MSGl54 11090 
11647 MSGJf 6 11150 
11660 MSGrJ7 11170 
11667 MSG68 11210 
111p4 MSG!J9 11270 

3542 MSGU 11300 
11736 MSGh 11370 
11750 MSG62 a•oo 
11762 MSG63 11430 
120~3 MSG~4 11470 
12616 MSG65 U.750 
13031 MSGl.OC U.910 12060 

777763 MSGMAX 10340 2440 
11~75 MSGOCT 10360 11190 
11260 MS GP TR 10200 2510 10340 
13042 MSGWRD 11980 12090 12120 12150 121ao 12210 12240 12210 12300 12330 12360 12390 

4401 MSRC~~ 5250 5300 
2000 MT EM PO 1630 3aoo ~o•o 3170 3220 3280 3360 3420 5410 5460 5500 5700 5710 

5 DO 63•o 6420 6520 6700 6720 6860 7020 1010 700 7450 7480 
10390 

2001 MTEMP1 1640 2900 3010 3130 4090 4130 4220 '6'o 5780 6550 6890 7050 8590 
8620 8710 8750 10570 

2002 MTEMP2 1650 2610 !S820 11050 
2003 MTEMP3 1660 
2004 MTEMP4 1670 
20j5 MTEMP5 1680 
2006 MTEMP6 1690 
2007 MTEMP7 1,700 
20J.O MTEMP8 1710 
20h MTEMP9 1720 
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CROSS REFERENCE TABLE 

45'27 MTPOFF' 8930 9360 
422n25 MTR 370 

2000 MTR$T 5080 
3253 MULDIV 16390 16~80 16350 16600 
32U MicOR2. 7950 'ZOO 7740 7960 
3207 MZCORi 1830 7190 1730 7970 8090 8310 
3213 MZOISK eO?O 7210 7710 8080 
1712 NA Mi 4670 4680 

540 NEW BR 3930 3940 
40~2 NEiXTL 10060 1470 40'0 4330 
1771 NUM8R . 4660 4670 3230 3270 3340 33•0 6130 6620 7060 H70 ~1980 12480 
?~3 NUM5GN 270 
6i3 NXPTR 3960 3970 
702 oco HBO 4190 1670 5790 
7P3 oc1 4190 4200 !5810 
704 OC2 4200 4a10 ,830 
705 OC3 4210 

574646 O'F' 2730 
575600 ON 2720 

32i1 OUTPUT 6820 6690 6700 6740 6l90 6810 
1713 OYER 4680 4690 

700 OVLiN 90 
lOPO OVSTRT 930 920 940 4750 4d80 4960 
2033 PUIAV 1990 UDO 20'0 
2034 "UIAV 2000 2050 20'10 
2025 PACUV S.930 1940 1950 
2032 PAC SW 1980 1990 

241 PBF'l.AG 3810 3820 
2ol.7 PCUVi tUQ 1140 1&00 8620 8700 8860 8900 9470 9500 9640 9670 10010 

256 PERIOD :$40 no 11100 18090 18360 228'40 
227 ttrL.AG 3770 3780 

17 PMO .-260 4270 
126 PM1 ooo 010 
1~5 PM2 .-340 050 

1 PMANTO 2780 
21,0 PMF'l.Ali 2280 2330 1700 1870 5610 98to 
17Po PML.fiN 2640 
2025 PMSTOR S,92Q 1'30 

214 PION2 U50 H60 
2~0 l'IDON 3840 H50 

1001 PINT 4890 uoo 
3iJ3 PIOUT 3860 070 

602026 PL.DR 400 
2f3 PL.UI 310 12260 uoo 15130 

2026 PMQhV 1940 1950 1910 
602025 PMTR 380 UJO 

256 POINT 350 S.460 
2027 PPCSAV 1950 1960 2010 

606064 PPT 690 H80 
2031 PSC$AV S,970 1980 1990 
2030 pSTIAV 1960 1970 2030 

606460 pfp 710 3720 
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CMOSS RereRENCE TAB~E 

4016 pf POFF' 8870 9JOO 
606462 PTR 700 l700 

4076 ?TRorr . 8850 9290 
1 PURCOO uo 5140 5270 430 610 

12100 PURL.EN 1010 
1775 PURNM 4700 4710 
3700 PURSTR 2560 990 1010 2560 12'7 0 0 

546 PUTIN 3940 3950 
34 RAC$ 3440 7a30 9310 

6 RCNT 3390 9320 
35 RC ORE :5450 

1003 RDBL.K 4910 '920 
32 RP.T 8950 'IJ350 
32 RDTO 3'f 20 6270 6360 6400 6730 7310 89,0 8960 
33 ROTS. :S430 16290 64:SO 6l50 7330 

17505 RiCOV 470 
5110 IUiGL IS 9420 3740 

422021 RES 330 
4Q RiSC:AT 3470 ,]480 

1opo RUL.EN 920 
234 R'L•G 3790 ,:no o 
230 RPTP 3780 .]790 12!50 9300 
235 RPTR :S80Q H10 1210 9290 
242 Rico :5820 3130 '290 9JJO 

17i6 RrRT 4710 1680 1100 2000 
32 R p 8960 9360 

1755 SC 4540 '550 
273 SCOl.ON 380 2~130 

40i6 scoorr 8830 9330 
640000 SCRSTR 2670 

2021 SCSAV& S.850 :L860 1780 5950 8'60 9360 
3ti4 SiiiARCH 5230 2740 2910 3100 5270 53!0 ,320 1610 3750 
2~3 SM ARP 2890 uuo 183~0 22790 
257 SI.ASH ~60 1'170 2790 
240 SPACE ~'O uuo 22510 22800 2690 
317 SP COD 5410 

422122 SPL 430 
1000 SPL5T 4960 

7774PO SPMSK '390 
252 STAR Joo 15110 

3701 5TART 1640 12720 
3731 STRT1 1,930 V20 
370 STRT2 2130 1180 
2020 STsAVE 1840 1150 1820 5900 7530 e1 to 89,0 9560 

335 SWAP 3880 3890 6160 
336 SWAP1 3890 3900 
340 SWAP3 :5900 3910 

1000 SW CAT 41750 4760 
1003 9WCl.K 4780 4790 
10~4 SWERR 4790 uoo 
1097 SWMPl 4820 4830 
1010 SWMP2 4830 4840 
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CROss REr~RENCE TAQLE 

1002 SWMTR 4770 4780 
1011 SW QPR 4840 

422022 SWP 340 
1001 SWPPR 4760 4770 6150 

40 SWPS 3460 3470 
1005 SWSl'L 4800 4810 
10P6 SXSPL 4810 4820 
76~7 SVMBU 1e110 18100 
7660 SVMhJ 18270 18140 
7655 SVM1i14 18240 18280 
7675 SYMi21 ·18450 18410 
7574 SYMS25 17590 18430 
7564 SYMi32. 1?420 
7626 SYMB71 17960 18000 
3260 SYMBOi. 11160 14310 17370 18060 18150 18210 
1300 SYS US 2800 2810 19'0 840 

41300 SYS DA 2810 030 
j_ 7735 S'ISDEV 530 
171? S'IStUX 2820 4730 
132~2 T C1 12650 

3452 T a 560 ueo 1400 1710 1810 1990 20'-o 2080 2090 2110 :2120 2130 2290 
ioo 

3453 T T2 570 ueo 1260 1480 
13246 T GRO 124!50 
10342 T IN1 180 f 30 1020 1050 
103?0 T I Nit 840 
10336 T I NI. 740 990 101.0 

1ao T STD 480 490 
34go T Bi ND 540 ,60 
34 1 T B'TR ''O 1• 40 1080 17200 18240 182'0 7!Jo 850 880 900 950 1000 1040 

U90 2600 2760 2770 
3454 T CMAR ,80 2610 
3505 T CRl, 3320 ~630 3730 3880 4000 40i0 4590 050 4690 4870 •8600 4150 6110 

6460 7680 7890 980 300 11480 U.720 11760 11840 
106h T DI.MA 32.30 2HO 3070 

3415 T F'GET 2,80 17380 17510 17670 17880 181to 18570 1210 1530 2200 2620 2680 
10415 T SI ><2 2030 U40 

3467 T SI><' 2190 2030 2060 2100 2250 
10511 T SIX9 2160 2220 
11534 T,0469 10910 
115~4 T ,oo, 10960 
11563 T ,oo, 11010 
11516 r,o49, U040 
11630 r,0101 uuo 
11652 T, 0'1 t 11150 
11662 T,Ol2t 11170 
11612 T10l31 11210 
11701 T,0141 U.270 
11723 Tj0951 11310 
11741 T ~ 016' 11370 
11753 r, 01n, 11400 
11765 T10l81 11430 
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CROSS RErERENCe TA8~E 

120l3 r,o,9, 11440 
120fl7 r,oto, 11490 
12012 r,ou, .11500 
t2U7 T,062, 11510 
12136 T,063, 11520 
12155 TI064, U530 
12175 r,ot5, 11540 
12221 T t 066 t 11550 
12237 T 10671 11560 
12257 T pOU, U.'70 
12215 T, OU t U.580 
12312 T,o7o, U.590 
12330 r,011, 11600 
12360 T,072, 11610 
12400 T,073, 11620 
12431 T, 014 t U.630 
12450 T,o75, 11640 
124~5 T1o16, 11650 
12524 T ,on, U.660 
12542 T,o78i U.670 
12567 T,079, 11680 
t26h r,oao, U69Q 
12633 T p 0811 u.100 
12652 T, 012, U71D 
12792 T,o83, 11770 
127'6 T, 014' U,780 
12732 T, 015, U.790 
12752 T, 086, U.800 
12764 r;oa1, 11810 
13002 T, OH t U.820 
13016 r,o&9A 11130 
10367 TS.CHA 1000 '10 
10365 TS.l.INi 980 830 

1Qo TABL.liN 2630 2640 
17500 UPIN 450 
17502 TAPOT 00 

3330 TBUHR 00 740 9•0 
3501 TCHRID 2930 17390 11520 17680 17890 18280 185,0 1220 1540 2210 2710 3150 3170 

UBO 3200 
3456 TCOUNT 600 1'160 1000 17220 760 2610 11180 12000 

10614 TDIG If U?O ~a10 3040 
3455 TDl.MTR ,90 J DO 020 5120 U6o 14'0 1740 2520 2780 3150 3530 4160 6500 

7150 1•790 14920 15060 1!J7to 16010 17240 770 3140 2630 2780 2990 
2000 T&MPO 1630 1640 U50 
2001 TiMP1 1640 U5o U70 2340 
2012 TiMP10 1730 1740 1'310 17850 18020 18410 18490 
20~3 T&Mf'U 1740 1750 1850 7990 8110 8280 
2014 TEiMP12 S.750 l.800 7810 8010 8120 8230 8270 6210 6270 
2002 T6MP2 1650 1660 U 90 2HO 2430 2500 2520 2530 
2003 TliMPJ 1660 1670 
2004 TEMP4 1670 1680 
2og5 Ti:;M~5 1680 1690 
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CROSS REF~RENCE TABLE 

20"6 TEMP6 1690 1700 
2007 TEMP7 1700 1710 
201·0 TEMPS 1710 1720 
2011 TeMP9 1720 1730 16~0 1730 1'140 

10550 Tf'GiT9 2620 
34~7 Tl NI. IN 720 2630 3670 1300 5,150 960 100 
3477 TINTIN 2640 l,7320 1190 2000 2720 2740 2780 

10615 n.eTTR 3180 3110 
115'11 TMSG50 10910 
11540 TMSG51 10940 
11557 TMSG5a 10990 
11 r;i3 TMSG53 110'40 
11624 TMSG54 11090 
11647 TMSG56 11150 
116~0 TMSG51 11170 
11667 TMSG58 1!210 
11704 TMSG59 11270 

3542 TMSG60 11300 
11736 TMSCi61 11370 
117h TMSG6i 11400 
11762 TMSQ6~ 11430 
120~3 TMSG64 1100 
12616 TMH65 11750 
10400 TNUM20 1210 1430 
10424 TNUH26 1460 1230 
10433 TNUH2'1 1530 1470 
10441 TNUH28 t590 U'O 
10'442 TNUH29 1'>00 U20 

3461 TNUHIN 11'10 U7o 8690 8720 '4810 51~0 9210 9270 9330 9400 91 ~540 9600 9710 
9900 tt493Q 1200 1240 1500 1560 1580 1610 1620 2~850 

10445 rocT4a 1670 
10'455 roc;H 1750 1920 

3463 roe oT 166g 4450 nu 4580 4:'20 8640 8930 Oo3o te220 11670 12040 13520 1850 
10UO 10410 10580 11060 113'0 119,0 

646000 TP, 730 3270 
3~6 TRCOFr '540 2390 
315 TRCON 5530 U70 

10522 TS IX24 2300 2360 
34~3 TSIX26 2380 ZJ30 •uo 2350 2470 
3465 TSU IN t910 2680 1940 3690 3640 76,0 8410 1650 2550 3720 4,210 ,460 2010 

2020 U10 1440 2610 2760 3220 
34h TSIXOT 2280 2!Uo 2620 3600 Jh40 :s9•o 4730 4740 4790 4810 080 1040 1290 

5440 ueo 8250 8320 8310 8450 8520 8610 8690 8790 8820 8850 
8890 1940 8970 2300 2320 2500 1390 1420 1840 361.0 4040 '4320 

10470 10500 10530 10560 105•0 10620 1Q6!JQ 10680 10710 10740 10770 10&00 
10930 10910 10960 11010 11010 uuo 111'0 11170 11210 11270 11310 U370 
1UOO u.oo 11440 11490 11500 11510 11520 11530 11540 115'0 11560 11570 
11'80 11590 11600 11610 11620 11610 11640 11650 11660 11670 11680 11690 
11700 11710 11770 11180 U 7tQ 11800 11810 11120 11830 11930 11990 12040 
12080 uuo 12140 12170 12280 12230 U26o 12290 12320 12380 12380 

2000 TTEMPO 1630 
20P1 TTEMP1 1640 
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CROSS REtERENCE TAB~E 

2no2 TTEMP2 1650 
2003 TTEMPJ 1660 
2oP4 TTEMP4 ·1670 
2005 TTEMP5 1680 
2006 TTEMP6 1690 
2007 TTEMP? 1700 
2010 TTEMP8 1710 
2011 TTEMP9 1720 
3503 TT TV OT 3240 4340 4380 4380 4380 4860 103j0 10310 10310 10490 10550 10570 10630 

10700 10730 10840 11050 11UO 122 0 U57o 13100 13500 13650 22430 22500 
22520 1800 2450 2950 3110 3190 3290 3340 3360 3310 

6 TTYCLK 3170 3180 
3 TTYNUM 3140 

3:~ti TTYSF'D 3150 3170 
!OBO TWORDB 470 3050 3180 3760 5210 66~0 6710 6850 2230 5'30 16860 16890 

17440 1"620 17630 17730 17HO 179,0 uoao 18050 18990 190JCI 1310 1330 
1350 1410 1510 1590 1600 19fO 2160 2660 2670 1690 1790 1930 
2720 2810 2870 3050 3370 39,0 

17~4 TVPi: 4690 4700 
1766 uCORE '4630 4640 206'0 2160 
1767 UDIIK 4640 4650 209U 2370 
.~36 UP ARR 2940 030 22710 

16 uso '4250 4260 4280 
125 us1 4290 ODO 4320 
154 us2 4330 4340 4360 

0 USER 2790 
3 USERS U50 3aoo 

14000 USL.iN 980 2640 
2ois uSrCRfi !BOO 1110 

75 uro 4280 
1~4 UT1 4320 
1!:?3 UT2 4360 

17P4 UT EMO 4440 4450 2140 
1705 UTEM1 4450 4460 2160 
1706 UTE"12 4460 4470 2190 
1707 uTEMJ 4470 4480 
1710 UTEM4 4480 4490 
1711 UTEH5 4490 4'00 
1712 UTEM6 '4500 4'10 
3215 VAL.C:HK 5680 4410 020 4780 §730 22610 
1710 VALID 4650 060 '590 5700 8540 HIO 112~0 

17777 V'LAG 480 
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UN Off I NED SYMBOL.I 

#1 5630 
#2 5640 
#l 5650 
#4 5660 
#5 5680 
BAD 1560 
D #1 130 
DEF"INS 100 100 120 120 580 580 2680 2680 3210 3210 ~iJJO 5330 
DERR OR 22130 22350 
LlNi 1210 
MESI . 1190 1200 
ocn 1790 



MTR--805 05/31/'2 01J03123 ,aOJi'9 TIME~SHARING SYSTEM MQNlTOR AND ME!SSAQE ROUTINES PAGE 150 

MACRO CROSS ~erERENCE TABLe 

CHAR 1380 
CHROT 1340 
CMDfiRR 1250 10920 109'10 11020 11120 112•0 11380 11410 
COMM AN 640 9050 ,060 9Q70 9080 9000 9100 hto 9120 9130 •10 9150 9160 

'~170 '1BO 9200 9210 9220 9ii!30 95,0 9560 9570 9HO 9590 9600 
9610 9620 9630 9640 96iO 96&0 9670 9680 9690 9160 9870 9880 
9190 9900 9910 

cOuNT 1460 lUBO uooo 
CR Lr 1300 3630 J730 3880 4000 4010 45•o 4650 4690 4810 8600 4150 6110 

6460 7690 7890 1H80 U.720 11760 U.840 
Oi;LI M 1•20 3800 •920 5120 1360 14'0 1740 2520 2780 3150 3'30 4160 6500 

·1150 1!1060 15790 16010 172•0 2630 2710 2990 
OMO{)E 780 9740 17'0 9760 9770 9780 9790 9800 9810 
EMEiS 1750 
ENHR 330 !IUD 9230 6470 6800 70l0 100 1830 7950 8070 !5610 6920 10210 

10260 103'0 10430 10530 10610 10670 10710 11390 12320 12460 1:5560 14250 
16390 th60 18310 18550 18720 18790 19900 19170 19230 1900 19140 20510 
20630 20890 21100 22200 224lO 224'0 22560 22660 720 11'70 1660 1970 

2190 2280 2J80 2580 26•0 2930 3240 3320 740 1340 1680 2590 
JUO ~670 3860 4150 11310 12030 

F'ORMAT 1170 3700 120 5470 '740 8510 1780 2810 2860 3230 
1.lNi 1100 2630 3610 1300 5450 1430 
1.ooP 960 
M6'SS 1620 :Z59o 2620 3600 3640 39to 4'410 48fo 1040 1290 •1•0 8250 8320 

UBO 14'0 8,20 8610 8690 a7•o 8820 8850 8890 auo 8970 1390 
1420 1uo 3610 4Q40 4320 10470 10580 10530 10560 10620 106'0 10680 

10710 10740 10770 10800 1ono 10910 10960 11010 11040 11110 11150 11210 
11270 11310 U37o 11400 11430 114~0 uoo 11770 11780 11790 11100 11810 
11120 11no 12040 12080 12110 121'0 121?0 12200 12230 122•0 12290 12320 
12350 U310 

M~SiR 1520 2'90 2620 3600 3640 :59to 4HO 48h 1040 1290 8S8Q 8250 8320 
neo .. ,0 8520 8610 8690 8790 8820 8850 8890 8940 8970 1390 
l.420 1uo 3610 4040 4320 10470 10500 10530 10560 10620 10HO 10680 

10110 10740 10770 10800 10810 10910 109&0 11010 11040 11110 111'0 11210 
11270 11310 11370 11•00 11410 11••0 uoo 11500 11510 11520 U53o U540 
11'50 UHO 11570 11,80 11s•o 11600 11610 11620 11630 116'0 116'0 11660 
11670 U.610 11690 11700 117!0 11770 U78o 11790 11800 11810 11820 11830 
120•0 uo•o 12110 12140 12110 12200 U2So 12260 12290 12320 123'0 12380 

M0D$ET 3820 ;J930 3UO 3950 ;'1960 J970 3980 u•o 4000 
MPQF'F" 5430 16'0 u•o Jato 3320 5620 500 '74o 6240 6600 1220 8610 8740 

"'o "'o 8'30 9970 206•0 20900 13'0 2150 2360 J47Q 11220 124'0 
NiG 1010 2960 U59Q 16210 19530 19570 
NMESS 1670 •730 '790 4810 5440 105to 11110 U930 11990 
NUM 1260 U7o u•o 8720 010 u•o 9210 9210 9330 9400 9!140 9600 9710 

9900 14930 2850 
OCT 1890 4450 020 4'80 8640 10220 120•0 10590 
ocn 1840 4720 8930 9030 11670 13520 10360 104fo 11060 11340 119'0 
OP 110 160 190 200 210 220 230 240 250 260 270 280 290 

300 330 340 350 360 370 310 390 400 410 oo 430 
440 4'0 460 470 410 490 500 510 520 530 540 550 
560 570 580 590 600 uo 620 630 640 650 660 670 
680 690 700 710 720 7JO 740 750 760 710 780 790 
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MACRO CROSS REPERENCE fABl.e 

800 810 820 830 840 no 860 870 880 190 900 910 
920 ~30 940 950 960 970 910 990 1000 1010 1020 10:50 

1040 10'0 1060 1070 10•0 1090 1100 1110 1120 USO 1140 1150 
U60 1110 ueo 1190 1280 1210 1220 1230 1240 1250 1260 1210 
uao 12•0 1300 1310 1320 1330 1340 1350 1360 U70 1400 1410 
1420 s.uo 1440 U50 14'0 1470 100 1490 1500 1'10 1520 1530 
U40 15!50 1560 1570 1510 1590 1600 1610 1620 1630 1640 1650 
1660 1610 1680 1690 1790 1710 1720 1730 1740 17!10 1760 1770 
1780 1790 1800 1810 1820 1830 1840 1850 1860 1110 1880 1890 
1900 1910 1920 1930 19fO 1910 1960 1970 1980 1990 2000 2010 
ao20 2030 2040 2050 2060 2070 2080 2090 2100 2110 2120 2130 
U4D 

REG I ST 520 9420 94JO 9440 9450 94'0 9.470 900 9490 9500 
A&SOUR 1000 9290 0300 9UO 9320 9310 93'0 '360 
START 1100 
SWAP 5610 
~HUT 1090 2750 t9'0 7660 7710 8510 8700 1710 9220 9280 9UO 9410 9440 

9'50 9UO 9720 9770 12520 
WORD 1140 2HD 19'0 3690 3840 7610 a.10 1650 2550 3720 4210 5460 1440 

2610 2760 3220 
WORD1 1180 3Q50 3760 2230 1790 1930 2no 2810 3370 3980 
WORD2 1220 5S30 

-
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UiE CROSS Rl:;f'ERENCI TABL.E 

0 . ' . ' .. 
0 ,REL. 
0 JMPURE 1490 U6Q '110 5230 6000 6470 6800 '101:0 7430 7830 79'0 8070 5680 

6820 102~0 10260 10J5o 10410 10510 136to 10670 10770 1u•o 12320 12460 
1.H6o 142 0 16390 1n20 171'0 18310 1 510 18720 18790 18900 19170 19230 
1'400 1n•o 20510 20630 2oe•o 21190 22200 22410 22480 22'60 22660 10010 

440 720 U7o 1660 1910 21to 22f O 2380 2580 2UO 2930 3240 
n20 540 Ho 1340 15!0 1610 2070 2280 2590 29'0 3210 3670 
U60 41'0 11300 12030 126,0 

3700 PURi 1510 U10 uao 5040 5110 5210 '3440 6020 6180 6470 6100 '1010 7140 

7430 1830 7950 1070 9020 9to 1570 2590 !1360 !1680 6820 8040 
9100 10210 10260 10350 10410 10530 10610 10670 10770 UlfD 12320 12460 

13'60 14250 16390 16560 17160 18310 11510 18720 18790 1890D 19170 19230 
19400 1ta4o 20510 20630 2os•o 21100 22200 22410 22480 22560 22660 620 

720 u10 1660 1970 21•0 22f O 2J•o 2580 26~0 29JO 3240 3320 
!'70 7'0 U40 1530 1610 2130 2340 2590 2960 3UO 3670 3860 

4150 1CIUO 1uoo 12030 127l0 
134~0 SYM,AS 99?0 
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M LOADER INlTUL.IHTION 

190 ,STlTI.. LOADER lNlTIAL.IZHION 
200 ENTt:~ • OEr"' 1 N 
210 , PMC SAVE.OFF 
220 ,CRSM SAVE,ON 
230 1 P"4C ON 
240 ,usi: IMPURE 
250 •1 loll. T 
260 J!lllP #2 
270 ,USE Pli(E\IIOUS 
280 #2 ,EQU 
290 ,PMC OftF 
:50 0 ,CRSM RESTORE 
310 ,PMC ~ESTCRE 

320 ,ENOM 
330 
340 P~EAD ,OPOEF 705003 
:550 fl111RITE ,OPO&F 7050t5 

000001 360 PURCOD ,EQU 1 
370 ,MUD 

000001 380 OE8Uti ,EQU 1 
390 ,MSAD M 

014000 400 BASE ,EQU HOOD LOADER STARTING ~OeATlON 
002110 410 BUF' ,EQU BUFF'f R 
002110 420 HlUF ,EQU BUF'F"ER 
OO:l.000 430 ~MAX ,EQU 1000 
001000 440 T 8 F'L .. .eou 1000 
000012 450 CMDX ,EiU 12 

460 ,M AD 
0 03714 470 NExH, ,EQU MSNExTL. 

480 ,MEAD M 

003714 490 MONXT , ECIU NEXTL 
500 • 
510 • ARRANGE HIE uSE COUNTiRS IN ORDER 
520 • 

00J17o 530 lM?STR ,EQU 3170 START OF THE lMPUH!! CODE 
003700 ,.0 P-UR!iTR ,ECIU 3700 START OF TME PURE CODE 
000000 550 ,USi IMPURE 
003110 560 .1.oc IMPS'!'R 
003700 570 .us& PURE 

580 • 
590 • OMECI< F'OR OVERL.ENGTH PURE CODE 
600 • 
610 , I 'G CMECK,3600 

OoJ7oo 602026 630 ,ACl6 tP06• SET 'f ME NAME Of TH! PUME CODE ~ORTION OF '~IS PROG~AM 
640 
650 ,MUD 
660 ,INSRT :DL1RRARVJPOP9LIB:LIBM4CRO 
100 , I NE OEBUG,1. 
120 I I 'E 5DEBUG AVOID F'ORM•FEED UN~ess LISTING IS REING PRINTED 
140 
150 
160 • 
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170 * 
180 • 
190 • 
200 * 
210 • 
220 • 
230 • 
240 • 
250 * 
260 • 
270 • 
280 * 
290 • 
300 • 
310 • 
320 • 
330 • 
340 • 
350 • 
360 • 
370 • 
380 • 
390 • 
400 • 
410 • 
420 • 
430 • 
440 • 
450 • 
460 * 
470 • 
480 • 
490 • 
500 • 
510 • 
'20 • 
530 • 
540 • 
550 • 
560 • 
570 • 
580 • 
590 • 
600 • 
610 • 
620 • 
630 • 
640 • 
650 • 
660 • 
670 • 
680 • 

GROWTH SYSTEM ~OAOER 

LOADER INITIALIZATION 

T~ESE MACROS ARE fOR USE WITH THE PROGRAM PDP9LIB•••1TTY~NON 
TTV-NQN IS A NON•INTERRUPT DRIVEN TE~ETYPE MANO~ER FOR TME CONSOLE 
TE~ETYPE ON THE PDP~9. 

~lNE INPUT MACRO IS: 

~INE GETS TME NFXT LINE FROM THE TELETYPE, 'ACKS IT IN THE 
INC~UOEO LlNE BUFFER, AND RETURNS TO TWE USER. USE SACK.ARROW 
FOR CHARACTER DE~ETJON ANO CONTROL X FOR ~lNE DELETION. 
TME ROUTINE PROTECTS AGAINST BUFFER UNDEAr~ow OR OVERFLOW, 

WORD INPuT MACROS ALL DELETE LEADING B~ANKS, RETuRNING TO THE uSEI 
AT •1 WITH TME OE~IMITER IN TME AC Ir A DE~IMITER IS THE ~IRST NON. 
9LANK CHARACTER, THEV ALL UTILIZE WORDB AND WORDB+1 roR STORAGE, AND 
ANV VALUE ACCUMULATED TMERi RiMAlNS UMTI~ TME NEXT TIME A WORD·PACKlNG 
MAO~O IS USED c•WORo• OR •NUMt7. TME DELIMITER TMAT ENDED TME WOAD 
lS STORED IN O~MTR UNTIL TME NEXT TIME A WORD ~ACKINO MACAO IS USED 
OR UNTIL THE USER PROGRAM us~s TME ROUTINE •CMRID•. 
TME AVAILABLE MACROS ARE1 

WORD PACKS CMARACTERS, IN A ~EFT·JU8TlflED SIX91T PACK, 
INTO WOROB, ~ORD9+1, •••• AETU~NS TME 'I~ST TM~EE <OR 
FEWER> C~ARACTERS ~EfT JUSTJrIED IN TMe AC. 

NUM GET$ A NUMBER, AND RETURNS ll IN TME AC. A FORMAT E•ROR 
IS CAUSED BY A LETTER BElNG roUND OR BY A DECIMAL DIGIT 
C8 OR 9) BEING FOUND WITMOUT A TRAILIN~ DECIMAL POINT, 
TMAT TM& DECIMAL VA~UE IS DE!IAED IS SIGNALLED BY TMI 
DELIMITER BEING A PERIOD, OT~ERW!Si TMI OCTAL VALUE IS 
RETURNED, TMi VA~UE RETURNED REMAINS AVAILABLE IN WORDB, 
TMIS IS TME VA~UE FOUND MOO 2•18 ~- I.~. OVERFLOW IS LOST, 

RETURN l9: 
•1 WITH ~INK ' 0 FOR A FORMAT ERRO~ 

PAGE 

+1 WITH LINK ' 1 FOR THE r1RST NON-BLANK CMARAcTaR A DELIMITER 
+2 POR SUCCESS 

WORD1 

WOR02 

GET$ TME CONTENTS rROM WORDB. TMIS IS TME PIRST THRiE 
SIXBIT CMARACTeRS OR T~E VALWE. 
GETS THE CONTENTS Of WORDB•1. THIS IS THE SECOND THREi 
SIX8IT CHARACTERS OR TME "DECIMAL" VALUE, NOTE TMAT TME 
"DECIMA~" VALUE WI~L Be GA~BAGE Ir AN OcfAL NUMBeR WAS INPUT • 

lN THE CASE or $1XBIT INPUT, rURTMER lNpUT WI~L BE LOST. 

COUNT ~· GETS TME OCTAL COUNT OF THE ~UMBER or TIMES •WORD• AND 
•NUM• MAVE BiEN CALLEO SINCE TME LINE WAS INPUT, TMIS 
IS TME COUNT OF THE NUMBER OF WORDS EXTRACTED SO f AM 
FROM TME CUR~ENT LINE BUFFER. 

DELIM ~·GETS TME LAST DE~IMlTER SEEN BV •CMRIOt, THIS WILL BE 
TME DELlMITE~ TMAT ENDED TME LAST WORD FETCHED UNLESS 

4 
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690 
700 
110 
720 
730 
'140 
750 
760 
770 
780 
790 
800 
810 
820 
830 
840 
850 
860 
870 
880 
890 
900 
910 
920 
930 
940 
9,0 
960 
970 
980 
990 
1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
uoo 
1110 
1120 

1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 

OU05l07 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• • 
• 
• 
• 
• 
• 
• 
• 
• • 
• • 
• 
• 
• 
• • 
• 
• 
• 
• 
• 
• • 
• • • 
• 

I.I NE 

WORD 

W0R01 

GRO~TH SYSTEM ~OAD~R 

LOADER INITlA~IZATION 

T~E USER PROGRAM JS ACCESStNG •CMRtD' yTSELF. 

MlSCEL.LANEoUS CH4RACTER-oRJENTEO MACRoS: 

CHAR GETS TME OLDiST REMAINING CHARACTER FROM TME LINE BUFFER. 
THIS PERMITS THE USER PROGRA~ TO EXAMINE TME ENTIRE INPUT 
STRING, WMICM l.S A MARO THINS TO DO USING 1 WOR0 1 • 

RETURNS +1 WITM TME CHARACTER IN TME AC 

CRLF PRINTS A CAR-IAGE RETUAN ANO LINE rEED. IT DISTURBS NO 
STORAG& OA POINTERS. 

GHROT PRINTS THE SING~E ASCII CHARACTER IN TME AC, 

OUTpUT MACROS AR61 

OCT OUT~UTS AS SJX DIGIT OCTA~ TAE CONTENTS or TME •C. 

PAGE 

oCTZ oUTpUTS AS oCTAL. WtTM ~EAOINS ZERQIS SUPPRESSED THE OQNTENTS oP THE AC, 

MESS <TEXT),(CHARACTER CoUNT> USES s1•e1T FoRMAl To oUTpUT THE 
CARRIAGE RETURN AND ~!NE FEED, FOLLOWED BY THE TEXT, lT 
FIRST ooes A •KRB• INSTRUCTION TO CLEAR ANY PRINT-INMIBJT, 

MESSR <TEXT>,<CMAAACTiR COUNT> IS TME SAMi AS 'MESS•, euT NO 
'KRR• IS SUPPLIED. THIS PERMiTI CONTINUATION or A SINGLE 
MESSAGE. 

NMESS (TEXT),<CMARACTiR COUNT> IS TME SAME AS '~ESSR' E~CEPT 
NO CARRIAGE NETURN NOR LINE 'EEO IS SUPPLIED. TMIS PERMITS 
CONTINUING THE MESSAGE ON THE SAME LINE. 

MITTING ANY KEY ON TME TELITYPE DURING 0UT,UT WILL INHIBIT yME ACTUAL 
PRlNTING OF ~~E REST or TMi MESSAGe UNTii. TME NE~T ·~ESS• OR KRB 
lNIT~UCTION, NOT6 THAT e~c&PT THE ~MARACTE• IS NOT •RtNTfD, ™' REST 
or ™• PROGRAM CARRIES ON AS USUAL. 

.oer1N 
JMS TiINL.JN 
,ENDM 

,OEFIN 
JMS T$5J:(lN 
,ENDM 

,OEF"IN 
I.AO TSWOROB 
,ENDM 

5 
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LOADER lNlTlA~lZATION 

1210 
1220 WOR02 , oenN 
1230 I.AC UWOROB•1 
1240 ,ENOM 
1250 
1260 NU"1 I DliF"I N 
1270 JM! UNUM IN 
1280 .ENOM 
1290 
S,300 CRl,.F ,OEF"IN 
1310 JMS TiCRLF" 
1320 ,ENOM 
1330 
1340 C~ROT ,OEFIN 
1350 JMS TSTTyQT 
1360 ,ENOM 
1370 
1380 CMAR ,O!F'IN 
1390 JMS TSF'GET 
S,400 ,ENOM 
1410 
1420 PELI "1 ,OEF"lN 
1430 L.AO TSDLMTR 
1440 ,ENDM 
1•50 
14601 CQUNT , oen N 
1470 i.•e TSCOUNT 
1480 ,ENOM 
1490 
150C1 

1510 
1520 MiSSR .DSF"lN 
1530 ,CRSM SAVE,ON 
1540 I.AW -#2-2 
1550 JM9 TSSIXOT 
1560 ,,MC SAVE, OFF" 
1570 #5 I AC16 t [ J #1 • 
1580 ,PMC RESTORi 
1590 ,CRSM RESTORE 
1600 ,ENDM 
1610 
1620 MESS , D&Fl N 
1630 l(RB 
1640 MiSSR <#1>' #2 
1650 ,ENOM 
1660 
1670 NMESS I O!flN 
1680 ,CRSM SAVE,ON 
1690 LAW .... 2 
1700 JMS as I XOT 
1710 #5 ,ACl6 t#h 
1720 ,CASM RESTORE 
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GMOwn1 SYSTEM STANDARD DEFINlTlONS 

130 ,STlTL. GMOWTH SYSTEM STANDARD DEF I NIT IONS 
140 
150 * PROGRAMMED BY ROBE~T W. Bl.iAN 
160 
170 • l.ATEST REVISION 20 JAN 1971 
180 
190 • ASCII CHAHACTE~S 
200 

0002l2 210 l.,f ,EQU 212 
000215 220 CR ,EQU 215 
000230 230 CON TX ,EQU 230 
000337 240 BORR ,eau 337 
000240 250 SPACE ,EQU 240 
0002111 260 EXCLAM ,EQU 241 EXCl..AMATlON POlNT 
000243 270 NIJ"1SGN ,EQU 243 
000244 280 DQLL,AR ,EQU 244 $ 
000246 290 AMPRSN ,EQU 246 & 
000252 300 SUR ,EQU 252 ASTERISK (.) 

oog2s3 310 Ill,. us ,EQU 253 
00 254 320 C0~''1A ,EQU 254 
000255 330 MINUS ,EQU 255 
000256 340 P!:RlOD ,eau 256 
0002~6 350 POINT ,EQU PERIOD 
000257 360 Sl.ASM ,EQU 2,7 
000212 370 CQl.ON ,EQU 272 
000273 380 SCOl.ON ,EQU 273 
000334 390 fJSLASH ,EQU 334 BACK Sl.ASlol ( \) 

400 
410 • OON5T4NTS 
420 

017777 430 A[)RSS ,EQU 17777 ADRESS FIE~D MAS~ 
002000 440 aOUNDA ,eau 2000 TSS USER CORE START 
017500 450 UPI N ,EQU 17500 
017502 460 TVOT ,EQU 17502 
017505 .Po ~ecov ,EQU 17505 
017777 480 VFLACJ ,EQU 17777 
000010 490 INDEX ,EQU 10 GENERA~ PURPOSE AUlO~INDEX R&GJSTER 
000011 500 CATX ,EQU 11 CATALOG ROUTINES• AUTO-INDEX REGISTER 
000012 510 CMOX ,EQU 12 
017HO 520 BQOT ,EQU 17740 BOOTSTRAP ~OAOER Sf A-TING ADDRESS 
017735 530 SVSOEV ,EQU sooT ... 3 HOLDS DEVICE ADDRESS or CATALOO BLOCK ON THE SYSTEM DEVICE 
017000 540 CA Tl.OG ,EQU 17000 ST•RT Or T~E REStOENT CATALOG BLOC~ 
000001 550 CAT8L.K ,EQU 1 CATALOG IS AT LOGICAL BLOCK 1 or ANY DEVICE 

000400 560 CATL.EN ,EQU 400 CATA~OG LENGTH IS 400 WORDS MAXIMUM 
000005 570 FC8LEN ,eau 5 FILE CONTROL BLOCK JS rive WORDS LONG 
000004 580 HORl..EN ,EQU 4 CATALOG HEADER IS ,OUR WORDS LONG 
017005 590 Cf'ARAM ,EQU CATL.OG•5 POINTER TO PARAMETERS FOR CATALOG READ/WRITE 
740000 600 DVCMSK ,eau 740000 MASK TO EXTRACf ~ANDLER NUMBER AND TYPE FROM DEVICE A DORF SS 
001777 610 81.'<MSK ,EQU 1777 MASK TO RETRIEVE DEVICE BLOCK NUMBER 
777716 620 CAT MAX ,eau -50. MA~IMUM NUMBER or r1LE CONTROL BLOCKS IN A CATALOG 
000400 630 BL,t<LEN ,EGlU 400 NUMBER OF WORDS IN ONE LOGICAL BlOCK 
776701 640 OT~AX ,EOU •1077 MAXIMUM NUMBER or USABLE BLOCKS ON A DECTAPE 
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GHoWT ... SYSTEM STANDARD DEFINITio~S 

777601 650 Dl(MAX ,EOU -177 MAXIMUM NUMBER or USABLE BLOCKS ON A LOGICAL DISK 
660 
670 • DEV I Cc NAMES 
680 

606064 690 PPT ,EQU 606064 
606462 700 PTR ,ECU 606462 
606460 710 PTP ,EQU 606460 
446400 no OT, ,EOU 446400 
646000 730 TP, ,EQU 646000 
445300 740 01(. ,EQU 445300 
004464 750 .or ,EQU 004464 
00600 760 ,fP ,EQU 006460 
004453 ?70 .o< ,EQU 004453 
4'453~0 780 01(0 ,EQU 445320 

190 
800 • F'll.,ENAMES 

·~6454 810 CTL. ,EOU 436454 CATAL.OG BL.CCI( 
820 
830 • F'ORMATS 
840 

414263 850 ABS ,EQIJ 414263 LOAOSTRING BlNARV 
•251~6 860 BIN ,EQU 425156 BINARY 
4'76257 870 GRO ,EQU 476257 GROW TM SYSTEM FORMAT (CORE IMAGE) 
•357t2 880 COR ,eau 435762 COlltE 

890 
900 • MACROS 
910 
920 ENTER ,O&FlN 
930 #1 XX 
940 ,ENQM 
950 
960 1,,00P ,D~FIN 
970 !SZ #l 
980 JMll #2 
990 ,ENDM 
1000 
1010 NEG , DEF'l N 
1020 CHA 
1030 TAD <1 
1040 ,ENOM 
1050 
1060 ~ORMAT ,OEff IN 
1070 JMP FORMAT 
1080 ,ENOM 
1090 
1100 START • oen N !TlNDARD INITIALIZATION MACRO FOR THE GROWTM SYSTEM 
1110 ,PMC SAVE.ON PRJNT THIS ONE MAc•o. AT ~EAST 
1120 CA' 
1130 !O'ICL.OF" 
1140 L.AC <700000 ) 

1.150 !SA AP! ONr NO PAPER TAPE ~EADER ATTACHED 
1160 Tl.S•10 
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GROWT~ SYSTEM STANDARD DEF'INITIONS 

1170 OL.P OJSABLE THE LIGHT PEN, ON GENERAL PRINCIPLES 
1180 DZM CAhLT WE WON'T MESS WITM SOMEONE E~SEtS ALTERED CATALOG 
1190 "1ESS (#1 HElllE>, #2..,5 
1200 NEXTL. ~ESS < ))tl "PRINT TME lNl'UT REQUEST 
1210 1. l NE GET THE USER•S 1 NPIJT 
1220 I PMC RESTORE 
1230 ,ENDM 
1240 
1250 ,L.ISl ON 
1260 ,END 

002175 680 CPA RAM ,EQU BUFF'ER•5 
0021?0 690 CA H~OG ,EOU BUF'FER 

100 RET ,Ol'DH JMIJ•020000 
710 ,MUD M 
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003701 703302 
L10J102 700002 
Oo.5703 100416 
P0.5704 S,42156 

003705 
003706 
003714 
0037~0 

003721 
Oo.5722 603714 
~03723 765112 
~03724 040012 
Oo.5725 777754 
Po3726 043246 

003727 
'10.5730 560012 
003731 620012 

0037;J2 
oo37H 

Oo37f4 ~03714 
003715 
003760 
003761 

003763 603714 
003764 

OQ.5774 603714 
003715 

004006 60371'4 

720 
730 
740 
750 
760 
770 
760 
790 
800 
810 
820 
830 
840 
850 
860 
870 
880 
890 
900 
910 
920 
930 
940 
950 
960 
970 
980 
990 
1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1.120 
1130 
1140 
U50 
1160 
1170 
U80 
1190 
1200 
1210 
1220 
1230 

01:05&01 

• 
* 

3ROWTH SYSTEM LOADFR 

MAIN ;)ROGRAM 

,STITL MAIN ~~oG~AM 

• ~ACRO TO SET JP PURE-CODED SUBHOUTINE ENTRANCES 
• 
ENT~R ,DEF"IN 

,PMC 
91'1APBUG ,EQU 

,USE 
,PMC 

*1 

* .. .. 

I It 

,PMC 
~I.. T 
JMP 
,USE 
,PMC 
,ENDM 

START CAF' 
!OP 
TL.S•10 

SAVE,OF'F 

IMPURE 
SAVE.ON 

RESTORE 

9MAPBUG 
PREVIOUS 
RESTORE 

SUBROUTINE ENTRANCES CANNOT BE PURE CODE 

OZM DSBALT DON'T MESS AROUND WITH SOMEONE ELSE'S ALTERED RUFFER 
CR~f 
MESS <LOADER>,6 

NEXTL MESS <?>11 
L, 1 NE 

REQUEST TME NEXT LINE OF INPUT 
AND GET lT 

* • 
• SCAN NEXT CO~MAND 

• 
WoRD 
JMf' 

MONX2 1..AW 
OAC 
l.AW 
DAC 
WOR01 

COML 5AD 
JMP 
I.COP 

f;RRoR MESS 
JMP 

F'OR~AT MESS 
COUNT 
OCTZ 
JMP 

MARO MESS 
JMFt 

NSAVE MESS 
JMP 

NEXTL 
C0MTB•1 
CMOX 
COMTB•COME 
CSCTEM1 

CMDX,X 
CMDX,X 

GET THE NEXT COMMA•D 
IGNORE VACUOUS LINES 
POINT TO COMMAND TABLE 
SAVE IT 

SAVE COUNT 
RECOVER TME COMMAND 
CM•CK(1>WORD 
GO TO lT 

CSCTEM1,COML. 
<COMMAND ERRQR),13. 
NEXTL 
<FORMAT SRROR WORD # >•20, 

NEXTL 
<DEv:cE ERROR),12. 
NEXTL 
<FILE NOT SAVED>,14, 
NEXTL 

PAGE 1l 
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004007 1240 DSAVE 
004021 603714 1250 

GROWTH SYSTEM LOADER 

MESS 
JM!t 

MAIN PROGRAM 

<FILE ALREADY SAVED>118. 
NEXTL 

PAGE 12 
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M MAIN PHQGHAM 

1260 .EJECT 
1270 It 

12RO It COPY ~lJBRQUTJNE 
1290 It 

1.SOIJ • COP l l::S FROM DEVICE INDA TO DEVICE OUTDA POR LEN WORDS 
1310 • 

004022 1.320 ENT EH COPY 
,PMC SAVE,ON 

003170 COPY , . ' 
004022 103212 1330 JMS FORCE roRcE THE BUFFER O~T IF A~TERED 
Oo4023 762170 1340 l,.AW HUFFER 
~04024 042154 1350 DAC Di8CA BE SURE THE CORE ADDRESS IS SET CORRECTLY 
004025 203230 1360 COPL. 1..AC LEN GET LENGTH REMAINING 
\)04026 741200 1370 SNA 
004027 623110 1380 RET COPY RETURN IF DONE 
904030 ;546066 1390 TAD C .. 8,.1AX) SUBTRACT AMOUNT WE CAN COPY IN (1) OPERATION 
004031 741100 1400 SPA 
004032 604036 1410 JMP COPL.2 
004033 043230 1•20 tac LEN RESTORE L,ENGHI REMAINING 
004034 ~06067 1430 L.AC: CBMU) GET AMOUNT FOR cuRRENT COPY 
004035 604040 1440 JMI' COPl,.4 SKIP THE O!JHER BRANCM 
004036 ~03230 1450 COPl.2 I.AC LEN GET 1..ENG1'M FOR COPY 
0040~7 143230 1460 DZM LEN NONE REMAINING 
P040•o 042155 14'70 COPl..4 DAC D$BLEN SAVE NEW LENGTM TO COPV 
Po4ou 203227 1480 L.AC INDA GET INPUT DA 
004U2 042153 1490 DAC DSBDA SAME IT 
0040~3 543232 1500 SAD OU TOA CH6CK FOR NOTHlNGISH COPIES 
00'+044 623110 1510 ,_ET COPY 
004045 346010 1520 TAD < BMO/BLl<l,,EN) COMPUTE AMOUNT TO COPY IN BLKLENKS 
00 40•6 043227 153~ DAC INDA RESTORE POR NEXT COPV 
oo4o•7 103251 154 JMS CSRCCVR SET UP THE ERROR R!COVERY 
004050 '164055 1550 L.01 • •5 
P04051 652000 1560 1.MQ SE' THE RESTART ADDRESS 
004052 762153 157U I.AW OS BOA LOAD THE PARAMETER POINTER 
004053 705003 1580 PR!AD DO THE OPERATION 
0Q4Q54 605223 1590 JMP CSRCVR4 ERROR RETURN 
004055 203232 1600 I.AC OUT DA GE'r OUTPUT DA 
004056 74l.200 1610 SNA 
004057 (»23170 1620 RET COPY RETURN IF' INPUT ONLY 
P04060 042153 1630 DAC DSBDA SA¥E If 
004061 346070 1640 TAD <8MAX/BL.l<L.EN) 
00 4062 ~43232 1650 DAC OUTOA. SET THE UPDATED OUTPUT DEVICE ADDRESS FQR NEXT TIME 
flo4D6J 62153 1660 L.AW 0$80A GET PARAMEfERS 
004064 S.0~1'12 1670 JM9 TPOT co~v ouT 
004065 604025 1680 JMP COPL LOOP 
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M MAIN PROGRAM 

1690 ,EJECT 
1700 * 
1710 * DEVICE WRITE SETUP ROUTINE 
1720 * 004066 1730 ENTER TPOT 

,PMC SAVE.ON 
003172 TPOT I I I 

004066 043235 1740 DAC PARW SAVE CALL.ING PARAMETERS 
004067 103251 1150 JMS CSRCOVR SET UP TME ERROR REcnVERV 
0040'70 764015 1760 L.AW .•5 
004071 652000 1770 L,MQ ~E1 THE RESTART ADDRESS 
0Q40'12 203235 1780 TPOT1 L.AO PARW GET PARAMETER WQ~D 
004013 705005 1790 ltWRITE DO TME WRITE OPERATION 
004014 ~05223 1800 JM!' CSRCVR4 ERROR RETURN 
0040'75 623172 1810 •ET TPOT 

1820 * 1830 • AEAD A WORD OF PAPER TAPE 
1840 • 
18501 • •eTURN JS •1 IF' TIMEOUT 
1860 • RETURN IS •2 1 f OK, W l TH THE CHARACTER IN THE AC 
1870 • 

004076 1880 ENT SR GETW 
,PMC S4VE,QN 

003174 GE·hl I I I 

~04076 700144 1890 RSB SLiLECT BINARY 
004017 1900 GEML It I 

oo4on 700101 1910 Asr WAIT F'OR ReADER 
004100 741000 1920 IKP' 
004101 604107 1930 JMI' GW1 WE GOT IT 
Po4102 700314 1940 !ORS NOT YET ~- ~OOK ro• STATUS 
004103 506067 1950 AND <001000) RECOVER ouT~Ot"TAPE BIT 
004104 140200 1960 SU SKIP l' NOT TRUE 
004105 623174 1970 RET GETW RETURN TO CAL.I.ER WHEN OUT~of ~TAPE 
~04106 604017 1980 JMP GEWL. ELSE WAIT MORE 
004107 '100112 1990 GW1 RRS GET TME CMAR 
~04110 0432~45 2000 DA~ WT UM6 
004111 24322, 2010 XOR CK SUM COMPUTE CHECKSUM 
P04U2 043225 2020 OAC: Cl<SUM 
004113 203245 2030 L.A C: WT RESTORE WORD 
004U4 4'431H 2040 !SZ Gf:TW SMDW OUR sucess 
Oo4U5 623174 2050 AET GETW 

003176 2060 ,use IMPURE 
003116 740040 2070 fl ME )(X 

004116 2080 .use PURE 
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UQ4U6 103212 
oo4u7 103211 

0041~0 
00'+121 103177 
004122 603714 

Oo412J 
004124 
004125 
004126 
004127 
oo4uo 
004131 
004U2 
004133 
oo4U4 
004135 
004136 
Oo4U7 
l.lo4UO 
004U1 
004U2 
~04U3 
0Q4U4 
004U5 
004U6 
00 41•7 
004UO 
Po4U1 
Do4U2 
Po4153 
004154 
004155 
004156 
004157 

346011 
042175 
042153 
3460'1 
042170 
176701 
042173 
~0<1'15 
5060'12 
H12og 
t0414 
171601 
0421'13 
177010 
04~111 
762200 
040012 
177117 
04Z1'12 
206073 
0421'14 
777000 
04~1'16 
762170 
042154 
l?06Q7"4 
0 42117 
042155 
777HO 

2090 
2100 
2110 
2120 
2130 
2140 
2150 
2160 
2170 
2180 
2190 
2200 
2210 
2220 
2230 
2240 
2250 
2260 
2270 
2280 
2290 

2300 
2310 
2320 
2330 
2340 
2350 
2360 
2370 
2380 
Z39Q 
2400 
2410 
2420 
2430 
2440 
2450 
2460 
2470 
2480 
2490 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2570 
2580 

OU05r07 

• 
• 
• 
• 
• 
• 
• 
CL,E 

• 
• 
• 
• 

NEW MOR 

NEW2 

GROWTH SYSTE~ LOAOEH 

LUADER COMMANDS 

,STlTL LOADER COMMANDS 

CLEA~ 

CLE <DEVICE> 

PAGE 15 

CLEAHS TH~ CATALOG FOR A DEVICE 

JMS FORCE 
JMS CiDE~CV 
PORMAT 
JMS NcWMDR 
JMI' NEXTL 

rORCE OUT THE OLD CATALOG 
GET THE DEVICE NaME AND CONVeRT lT TO DEVICE ADDRESS FORMAT 
rORMAT ERROR -· PAPER TA'~ NOT LEGAL fOR TMIS OPERATION 
GO Cl.GAR TME HEADER AND CATALOG FILE CONTROL BLOCK 

~EWMO~ THE HEADER ANO 'HE CATALOG JJLE CONTROL BLOCK OF TME CORE CATALOG 
'DR THE HANDLER WMOSE DEVICE APDRESS IS PASSED IN TME AC. 

ENTER NEWHCR 
,PMC SAVE,ON 
' .. 
TAD 
OAC 
Dae 
UD 
DAC 
L.• w 
DAO 
I.AC 
AND 
!INA 
JMP 
L.AW 
DAC 
L.AW 
DAC 
L.AW 
DAC 
L.AW 
DAC 
L.AO 
DAC 
L,AW 
DAC 
I.AW 
DAO 
l.Ae 
DAC 
DAC 
L.AW 

( 1, 
CPAIHM 
D$BDA 
( 1) 
CATL.OG 
$0TMAX 
CATLOG•3 
CPARAM 
(40000) 

NEW2 
SOK MAX 
CATL.OG•3 
17010 
CA Tl.OG•1 
CATl.OG•1D 
CMOX 
.. 1 
CATLOG•2 
CSCTL) 
CATL.OG•4 
17000 
CATLOQ•6 
CAT LOG 
DSBCI\ 
<CATLEN> 
CATLOG•7 
DUL EN 
seoo-r 

sUBROUTINE ro INITIALIZE THE CATALOG MEADER ANO FIR5f flLE CONTROL BLOC~ 

sET TME CATALOG OEYICE ADDREss 
SET IT Al.SO TO BE THE BUFFER DEVICE ADDRESS 

SET TME DEVICE ADDRESS or TME FIRST rREE BLOCK 

SE~ TME DECTAPE MA~IMUM 81.0CK NUMBER 
LOAD TME CATALOG DEVICE ADDRESS 
CM&CI< f"OR DISK 
VES JF' SKP 

SET TME MAXIMUM DISK BLOCK NUMB~R 

SET TME INITIAL POINTER TO TME fIRST FREE FCB 

SEf TME lNITIA~ res COUNT 

SET THE CATA~OG BLOC~'I NAME <CTL> 

SET THE CATALOG BLOCK•S CORE ADDRESS 

SET THE REAL CORE -ODRESS 

SET TME CATA~OG BLOCK LENGTH 
SET TME BUf fER LENGTM AS WEL~ 



004160 
004161 
Uo4162 

05/31/12 

M 

042200 
4'42156 
623117 

OU05C07 GROWTH SYSTEM ~OADER 

LOADER COMMANDS 

DAC 
!SZ 
AET 

CATLOG•10 
D5BAl.T 
NEWHOR 

SET TME CATA~OG BLOCK•S TRANSFER IN CASE IT GETS LOADED 
SE~ TME ALTERED CA,ALOG FLAG 

PAGE 16 
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M LOADER COMMANDS 

2620 ,EJECT 
2630 • 
2640 • UNSAVc 
2650 • 
2660 • UNSAVt: <TREE NAME> 
2670 • 
2680 • UNsAVE DEl.ErEs AN ENT RV f"ROM A CATALOG 
2690 • 

004163 103266 2700 IJNS JMS CiGNAME GET THE C Tl.. 
004164 2710 F'ORMAT ro~MAT ERROR ... - PAPER TAPE NOT ~FGAL FOR THIS OPERATION 

004165 103254 2720 JMS C$CA TL. LOOK IT UP 
01)41'6 6037'5 2730 JMP NS AVE 'IL.E NOT SAVED 
004167 200011 2740 I.AC $CATX GET THE POINTER 
Q041'10 043240 2750 DAC TEMP 
~04171 163240 2760 DZM TEMP, X A NAME or ZERO INDICATES NOHol I NG THERE 
004172 442156 2770 !Sl D$BALT SET CATA~O~ ALTERED Fl.AG 
904173 603714 2780 JMI' NEXTL 
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2l90 
004174 103212 2800 
004115 705001 2810 

OUC15&07 

EXIT 

GROWTH SYSTEM LOADER 

L.OAOER COMMANDS 

,EJECT 
JMS FORCE 
TERM I NAT 

PAGE 18 

CLiAR ANY REMAINING BUFFER A~TERATIONS 
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004176 
0041'16 103271 

004177 
Uo'+200 043227 
004201 043232 
!>04202 604211 

004203 
OQ42D3 103271 

D04204 
004205 043227 
P04206 103211 

004207 
00429.0 043232 

00•2u 
Oo42U 203227 
004212 103247 
004213 202112 
004214 043237 
0042,.5 ~03232 
Po4216 103117 

()o42s.1 
Uo42i0 
004221 
~04222 
004213 
004224 
004225 
004226 

443237 
'141000 
603714 
220012 
'741200 
604252 
103275 
740040 

2820 
2830 
2840 
2850 
2660 
2870 
2880 
2890 
2900 
2910 
2920 
2930 
2940 
2950 
2960 
2970 
2980 
2990 
3000 
3010 
3020 
3030 
3040 
3050 
3060 
3070 
3080 
3090 
3100 
3110 
3120 
3130 
3140 
3150 
3160 
3170 
3180 
3190 
3200 
3210 
3220 
3230 
3240 
3250 
3260 
3270 
3280 
3290 
3300 
3310 
3320 
3330 

OU05:07 

• 
0 

• 
• 
• • 
• 
pUR 

• 
• 
• .. 
• 
• 
• 
I.DU 

• • 
• 
fl'COPV 

• .. 
• 
• 
• 
• 
PIJRI.. 

nROWTH SYST~M LOADF~ pAGE 19 

,EJECT 

PURGE: 

PURGE <DEVICE=> 

PURGE COMPACTS STORAGE FOR A GlVEN DEVICE 

It I 

JMS 
F'ORMAT 
DAC 
OAC 
JMP 

~DUMP 

CiDEVCV 

INDA 
OU TOA 
PCOPV 

~OUMP <DEVICE> <DEVICE> 

GEl TME DEVICE NAME AND CONVERT IT To HANDLER DEVICE ADDRESS FORMAT 
rORMAT ERROR -- PAPER TAPE NOT LEGAL fOR THIS OPERATION 

INPUT AND OUTPUT BOTM 
COPY OVER THE PIL.E! 

L.OU~p OUMpS THE FILES ON TME FIRST DEVICE TO TME SECOND DEVICE 

••• JMS C:iDEVCV 
FORMAT 
DAC INDA 
Jld CS DEV CV 
,ORMAT 
DAC OU TOA 

GET THE DEVICE NAME AND CONVERT IT Tn MANDLER DEVICE ADDRESS FORMAT 
rOAMAT ERROR P- PAPER TAPE NOT LEGAL FOR lMIS OPERATION 
SET THE INPUT MANDLER DEVICE ADDRESS 
GET THE DEVICE NAME AND CONV&RT IT TO MANDLER DEVICE ADDRESS FORMAT 
ro•MAT ERROR -~ PAPER TA'E NOT LEGAL FOR t~IS OPERATION 
SEr TME OUTPUT MANBLER DEVICE ADDRESS 

~OUTlNE TO COPY CATALOG ro~ PURGE AND LDUM~ 

t' I 

L.AC 
JMS 
I.AC 
OAC 
L.AC: 
JMS 

INDA 
CiRCAT 
CULOG•2 
PTMP 
OUTOA 
NEWHOR 

I.COP TO RECOPY FILES 

READ THE INPUT DEVICE CATALOG 

SA~E TME FCB COUNT 

CLEAR THe OUTPUT DEVICE CATALOG 

CMDX RUNS DOWN TME INpUT DiVJCE CAlAL.OG 
CATX RUNS DOWN TME OUTPUT DEVICE CATALOG 

IS! 
SK,­
JMJ' 
L.•~ 
INA 
JM' 
JM5 
WL,T 

PTMP 

NEnL 
CMDX,X 

PURZ 
CHAVE 

CMliCI< f"OR DONE 

BET THE NEXT Fl~E 

NOT TME~E 
SAME IT 
~#&•I TME f lLE CANNOT POSSIBLY BE SAVED !•&#~ 
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M LOADER COM~ANDS 

~04227 220012 3340 L.AC CMDX,X 
004230 043227 3350 DAC INDA SEf THt tNPUT F'ILE•S CURRENT DEVICE ADDRESS 
004231 ~20012 3360 I.AC CMDX,X 
004232 043240 3370 DAC TEMP SAVE THE FlLE 's co•e ADDRESS 
004233 noo12 3380 L.AC CMOX1X 
004234 043230 3390 DAC LEN SAVE THE Fl L.E t S L.ENGTM 
0042~5 103217 3400 JMS CSA LC ALLOCATE SPACE ON fME DEVICE F'OR IT 
004236 060011 3410 OAC iCAU,X SET ITS NE~ DEVICE ADDRESS 
004237 043232 3420 DAC OU TOA SAME F'OR OUTPUT 
0042•0 203240 3430 L.AC TEMP 
004241 060011 3440 DAC scnx.x SET n•s CORE ADDRESS 
0Q42•2 203230 3450 L.AC LEN 
Po42•3 060011 3460 OAC SCATX,X SET IT'S LENGTH 
0042H 220012 3470 l.AC CMDX,X 
0042•5 060011 3480 DAC SCAU,X SET ITS TRANSF'ER CARD 
0042•6 S.031'0 3490 JMS COPY 
0042•7 ~03232 3500 I.AC OUTOA 
004250 S.03247 3510 JMS CSRCAT GET TME OUTPUT CATALOG BACK 
004211 •0•217 3520 JMfll PURL. 2L.DOP 
004252 ~0~075 3530 PURZ I.AC CfC81.EN ... 1) 
004253 340012 3540 TAD CMDX 
004254 04001~ 3550 DAC CMDX SAVE NEW POSITION 
004255 f>0 .. 217 3560 J~U' PURL. LOOP 
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3570 
35AO * 
3590 * 
3600 * 
3610 * 
3620 * 
3630 * 
J640 • 
3650 * 0Q'l256 103266 3660 SAV 

004257 3670 
004260 103275 3680 
004261 604007 3690 
Po4262 200011 3700 
Q04263 043223 3710 

004264 3720 
004265 3730 

004266 043222 3740 
004267 •40011 3750 
004270 060011 3760 

004271 3770 
004273 043230 3780 

004214 3790 
004275 3800 

004216 ;143230 3810 
004277 141100 3820 

004300 3830 
Po4J01 043230 U40 
OQ43Q2 0600U 3850 
004303 U3277 3860 
0Q43D4 •43223 3870 
004305 063223 3880 
004306 604322 3890 

GRO~TH SYSTEM LOADER 

,EJECT 

SAVE 

LOADER COMMANDS 

SAVE <TREE NAME> <START> <iND> <FoRMAT) <DEVICE> 

SAVE CREATES A NEW CATAL.OG ENTRY AND L0ACS 
tT WITH A rIL.E 

JMS 
,-ORMAT 
JMS 
JMP 
1..AO 
OAC 
~UM 
roRMAT 
t'IAC 
JSZ 
DAC 
NEG 
OAC 
NIJM 
'ORIO T 
TAD 
SPA 
'ORMAT 
OAC 
DAC 
JMS 
l&Z 
OAC 
JM" 

CiGNAME 

CSSAVE 
DSAVE 
$CATX 
CUP 

BOTM 
SCA U 
$CAT>C,X 

LEN 

LEN 

LEN 
SCAU,X 
CUL.C 
CATP 
CATP,X 
RiP1 

GE' A NAME 
POiMAT ERROR ·- PAPER TAPE NOT LEGAL FOR TMIS OPERATION 
SAVE If" POSS I BL.E 
DW'L I CATE 

SET A POIN,ER TO THE FILENAME IN TME CAlALOG 

SEJ THE START ADDRESS 

SAVE IT 

GEf TME END ADDRESS 

IUITRACT T"E START ADD~ESS 

F'OlltMAT ERROR 

SET THE L.ENGTH 
ALLOCATE F"OR IT 
INDEX POIN'ER 

END AODRISS LESS TMAN START ADDRESS 

IE' TM& 'ILE'S DEVICE ADDRESS 
JOIN REPLACE 

PAGE 21 



LDR--A06 05131/12 0005;07 GROWTH SYSTEM 1..0ADER PAGE 22 

M LOADER COMMANDS 

3900 ,EJECT 
3910 • 
3920 • '-EPl..ACE 
3930 • 
3940 • ~EPL.ACE <TREE NAME> <foRMAT> <DEVICE> 
:5950 • 

oo4Jo7 103266 3960 ~EP JMS CiGNAME GET A CA TAl..OG 
004310 3970 roAMAT f'OAMAT ERROR _,. PAPER TAPE NOT ~EGAL roR THIS OPERATION 

004311 103254 3980 JMS CSCA H. 
Do4312 603775 3990 JMP' NS AVE NOT TMERE 
004313 440011 4000 rsz $CAT)( SKIP TME OEVlCE ADDRESS 
004314 200011 4010 L.AC $CAT)( 
0043t5 043223 4020 rac CATP SAWE A POINTER TO TME DEVICE ADDRESS IN THE CATALOG 
Do4JS,6 i20011 4030 L.AC SCAT)(,)( 
004317 043222 4040 DAC BOTM SEJ THt CORE ADDRESS 
004320 ,20011 4050 L,i\C SCATX,X 
P04321 043230 4060 DAC LEN ser THt L.ENGTM 

4070 
004322 4080 REP1 WORD GET F'ORMAT 
oo4Ja3 4090 F'ORMAT 

004324 f460'16 4100 UD <CAL. UB8) NECESSARY TO DO !T TMIS WAY OR E~SE ASSEMBLER TAKES ABS OPCODE 
004325 604445 411~ JMf' A8SF' 
004326 ,46017 412 UD <HIN> 
004J27 to4355 4130 JMf' BINr 
004330 t46100 •140 SAD <SGRO) 
0Q4J31 604333 4150 JMP GROF" 

0043J2 4160 roRMAT NO OTHER FORMATS 
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M LOADER CCMMANDS 

4170 ,EJECT 
4180 * 
41QO * L.OAD ~ORMATS -- GHOwTH 
4200 .. 
4210 * GROlllTH TAKES A FJL.E F°ROM ANOTHER GROWTH OEVlCE 
4220 • 

004333 202115 4230 GRO~ l..AC CpARAM GET THE CURRENT CA TA LOG DEVICE ADDRESS 
Oo4334 043240 4240 DAC TEMP 
004335 103266 4250 JMS CiGNAME GET A NAME 

0043~6 4260 F'ORMAT F'ORMAT ERROR ... - PAPER TAPE N6T L.EGAL FOR Hll S OPE RAT I ON 
004337 103254 4270 JMS CiCATL.. 
004340 603715 4280 JMP NSAVE NOT THERE 
004341 ~20011 4290 L.AC $CATX,)( GET TME DEVICE ADDAESS 
~Q4H2 043227 4300 OAC INDA SA"E INPUT DA 
004343 440011 4310 tSZ $CATX BYPASS LOC 
004344 '40011 4320 JSZ $CATX AND \,.EN 
0043-'5 i20011 4330 1,.AC $CAU,X GET TCD 
0043'6 043245 14340 OAC WT UUE IT 
0043147 203240 <4350 I.AC TEMP 
Po43SO S.03247 4360 JMS CSRCAT READ 1 N OL.D CATALOG 

004351 4370 GROl I• I 

004351 ~23223 4380 I.AC CATP, X 
i.104352 043232 4390 DAC OUT DA SET THE OUTPUT DEVICE ADDRESS 
£)04353 1031'10 4400 JMS COPY COPY OVER F"lL.E 
004354 604771 4410 JMllt NXLT1 
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,.., LOADER COMMANDS 

4420 ,EJECT 
4430 • 1..0ADEH FORMATS - .. BINARY 
4440 • 
4450 • 91NAHY LOADS ABSO~UTE BINARY DAT A FROM 
4460 • PAl'ER TAPE, 0 ISK, OR TAPE 
4470 • 

004355 1.03271 4480 Bl NF JMS CiDEVCV GET TME DEVICE NAMe AND CONVERT IT TO MANOlER DEVICE ADDRESS FORMAT 
0043!56 604366 4490 JMP 81NPPT PAPER TAPE 
004357 043227 4500 DAC INDA SET T~E INPUT MANO~ER DEVICE ADDRESS 

004360 4510 ~UM GET BLOCK NUMBER 
0043h 4520 F'ORMAT 

OQ4362 343227 4530 TAO INDA 
004363 043227 4540 OAC INOA SEf THE INPUT FILE DEVICE ADDRESS 
004364 143245 4550 DZM WT MA~E SURE WE GET A TCO 
004365 604351 4560 JMP GR01 MANOLE LIKE GROWTM 

4570 • 
4580 • L.OAO FROM PAPER TAPE 
4590 • 

004366 '177000 4600 BlNPPT L.AW ... BMAX GET BUFFER LENG TM 
004367 043217 4610 DAC BCOUNT SAVE JT 
004310 762167 4620 L~W BUF"·1 GET BUFFER POINTER 
0043'1 040012 4630 DAC CMDX SA"E IT 
0Q4372 171777 4640 L.AW -1 COMPl.EMENT L.EN 
Oo4J'13 ~43230 4650 TAD LEN 
004374 '740001 4660 C:MA 
Oo43'5 043230 4670 DAC LEN 
Oo4J76 ~23223 4680 I.AC cnp,x GET OUTPUT DA 
0043'7 043232 4690 OAC OU TOA 
0Q4400 2.03114 4700 BI Ni,.. JMS GETW GET A WORD OF PPT 
004401 604410 4710 JMI' BOONE DONE If READER IS •OT READY 
P044D2 06001~ 4720 DAC CMDX,X IA VE IN eurf ER 
004403 H3230 4730 tSZ LEN IE6 IF we ~AVE MORE 
004404 70000 4740 SKP 
Po44D5 604410 4750 JMf' BDONli NO 
Oo44Q6 •43217 •760 uz BCOUNT COUNT AMOUNT IN eurreR 
004407 604400 4770 JMP Bl NI. GET ANOTMiR WORD I' NOT ruu. 
~044iO 775611 ~4780 BOONE L.~W ·8Uf •1 GET ORIGJNA~ 'OINTER 
0044!1 ~40012 4790 UD CMDX COMPUTE AMOUNT TO WRITE 
OQ44i2 043244 4800 DAC TPARAM•2 
004413 203232 010 l.~C OUT DA GET OUTPUT DA 
004414 043242 •820 DAC TPAIUM 
~04415 ~46070 4830 TAD <SHU/BL.KL.EN) 
004416 043232 4840 DAC OUTOA RESTORE NEW POINTER 
Oo44t7 763242 4850 I.AW T~ARAM POINT TO PARAMETERS 
!)04420 S.03112 4860 JMS TPDT OUTPUT TAPE 
004421 203230 4870 L.AC LEN 
004422 1402001 4880 SZA 
004423 604400 4890 JMP Bl NI. LOOP 
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M LOADER COMMANDS 

4900 .EJEC:l 
4910 * 
4920 * 
4930 .. tlE T THE THANSFER CARD 
4940 .. 

004424 4950 Teo MESS <TDC?),4 
004431 4960 L. I NE READ THE REPL.V 

0044~2 760003 4970 'AW 3 
004433 343223 4980 AD CATP 
004434 043240 4990 OAC TEMP MOVE THE CATALOG POINTER TO THE TRANSFER CARD SLOT 

004435 5000 NUM GET THE NUMBER 
004436 604424 5010 JMP TCD VACUOUS LINE -- AS~ AGAIN 
004437 345140 5020 TAO JMPW ADD A JUMP INSTRUCTION 

004440 5030 TCDl •'I 
Po44•0 563240 5040 SAO TEMP,X CHiCK AGAlNST TME CURRENT ONE 
i}044H 141000 5050 SKP 
Po4442 442156 5060 !SZ DiBAL.T WE CHANGED TME CATALOG 
004443 063240 5070 ou: TEMP,X SAVE THE NEW POINT!R 
0044'4 t»03714 5080 JMP NEXTL EXIT 

-
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M LOADER COMMANDS 

5090 ,EJECT 
5100 • 
5110 • L,OADEH FORMAST ..... ABS 
5120 • 
5130 • ABS L.OAOS A F"lL.E lN ABSOLUTE ASSEMBL. Y FORMAT 
5140 • 

004445 l,43225 5150 ABSF" OZM Ct<SUM CL.iAR RANDOM F~AGS 
904446 143231 5160 l')ZM NP 
004447 143234 5170 OZM P2 
Po4450 143233 5180 DZM OfFSET 
004451 143224 5190 DZM CB ASE 
Po4452 io3222 5200 L.AC BOTM GET CORE BOTM 
004453 343230 5210 hO LEN CO~PUTE TOP 

004454 5220 ~EG 
004456 043241 5230 OAC TOP 
004457 143236 5240 OZM PF'LAG CLaAR PPT n.AG 
0Q4460 103271 5250 JMS CiDEVCV GET THE DEVICE NAME AND CONVERT IT TO MANDLER DEVICE ADDRESS FORMAT 
004461 6Q4470 5260 JMP PAPER f.'AllER TAPE 
004462 043227 5270 DAC INDA SET THE INPUT MANDLER DEVICE ADDRESS 

004463 5280 NUM Gef THE Bl.OCK NuMB!R 
00404 5290 P'ORMAT 

Po4465 ,143227 5300 TAD INDA ADD IN THE DA 
~04466 043227 5310 DAO INDA SE!f THE INPUT f'IL.E DEVICE ADDRESS 
~04467 604613 5320 JMP Ml,.01 

5330 • 
5340 • PAPER TAPI; 
5350 • 

004410 5360 PAPER I I I 

004470 143225 5370 DZM CKSuM CLEAR Our OLD CHEC~SuM 
0044'11 443236 5380 lSZ PJ'LAG SET PAPER TAPE rLAG 

004412 5390 MESS <MOUNT PAPER TAPE AND TYPE G0>,28. 
004507 ,400 L,INE 
004510 !5410 CRl.f MOVE TO A fRESM l.l•E 

Oo45U 10h74 5420 JMS GETW GET THE 'IRST WORD 
Oo45S.2 604470 5430 JMP PAPER RETRY TIMEOUTS 
004513 ~05141 !5440 AND INSTM MASK INSTRUCTION F'IELD 
P04514 545137 5450 SAD DACW CM~CI< F"OR DAC 
Po4515 604533 5460 JM ft Pl.01 rOUND F"IRST WORD 
0045!.(> 100104 5470 "SA IGNORE LOAP.ER 
004517 700101 5480 "s' Po4520 604517 !5490 JMIJ • -1 
004521 700112 5500 RRB 
Po4522 740200 5510 SU 
004523 604516 5520 JMP ... 5 
004524 S,43225 5530 DZM CK SUM CLEAR CHECKSUM 
004525 103114 5540 PL,02 JMS GETW GET A WORD 
Po4526 603764 5550 JMP HARO TIMEOUT 
Oo4527 ~05141 5560 AND [NSTM MASK INSTRUCTION rlELD 
004530 545137 5570 SAD DACW CHiCK fOR DAC 
004531 741000 5580 !KP 
yo4532 604667 5590 JMP LEND ENO If NOT 
004533 203245 5600 Pl,.01 LAC WT GET WORD 
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M LOAOEH CCMMANOS 

uo4534 343233 5610 TAD OFFSET OFFSET IT 
004535 506101 5620 ANO <17777) TRIM TO ADDRESS 
Oo4r;36 045142 5630 DAC ADO SET LOAD ADDRESS 
~o45;P 103174 5640 JMS GETW GET A WORD OF SOURCE 
0Q4r;40 603764 5650 JMP HAHO TIMEOUT 

004541 5660 NEG rn•M ... COUNT 
004543 043226 5670 DAC COUNT 
Po45.-4 103174 5680 JMS Gi:TW READ CHECKSUM 
U045it5 603764 5690 JMP HARO TIMEOUT 
Po4546 ~03225 5700 L,AC CK SUM CHBCK lT 
~04547 740200 5710 SZA OK 
904550 604560 5720 JMP CKERR C:HiCKSUM ERROR 
004561 1031'74 5730 JMS GEHi GET A WORD 
004552 603764 5740 JMP HARD T U4EOUT 
~04553 103201 5750 JMS PU hi PUT 11' 
004554 445142 5760 ISZ ADD COUNT AODRess 
004555 443226 5770 ISZ COUNT COUNT WORDS 
004556 604551 5780 JMI' .... 5 LOOP 
0045!57 604525 5790 JMP Pl.02 LOOP 

004560 5800 CK ERR MESS <CMECKSUM ERROR> I 1'. 
Oo4571 604470 5810 JMI' PAPER TRV AGAIN 

,820 * 
5830 • SUBROUTINE TO P~ACE A WORD OF' SOURCE IN CORE 
5840 • 

004572 5850 ENT EH PUTW 
,PMC SAVE.ON 

00~201 PIJT;if .. ' 
004512 043245 5860 OAC WT SAVE WORD TO PUT 
004573 ao514a 5870 l,.AC ADO OE!r ADDRESS 
~04574 ;143224 5880 hO C8ASE ADD BASE Of" CORE 
Po4575 74UOO 5890 SPA CHiCK f OR SMAL~ ADDRESS 
i)04516 •23201 5900 "ET PUHi 
004577 205142 ,910 I.AC AOD GET ADDRESS 
004600 J46102 5920 TAD <·TBUF', CMiCK If RBASONABLE 
904601 40100 5930 SMA 
004602 604606 5940 JMP PUTW1 NO ... - CHECK If we REALLY NEED TO LOAD THIS 
~04603 203245 5950 I.AC WT 
004604 065142 5960 OAC ADO,)( SET WORD 
~04605 623201 5970 AET PUTW RETURN 
004606 205142 IJ980 PIJHl1 I.AC ADD CHECK J f ADDRESS IS IN BOUNDS 
004607 \143241 5990 TAD TOP 
Oo46U '141100 6000 SPA 
0046i1 •43231 6010 !SZ NP 
P04612 623201 6020 RET PUHi 
Po46s.3 203227 6030 M~01 I.AC INDA GET INPUT BL.OCK NU~BER 
004614 043214 6040 DAC Bl.OCI< 
004615 10J20J 6050 JMS BUF'I N READ f lRST BUffE~S 
004616 604633 6060 JMP NB LOCI< TRiAT LIKE NEW 81.0CK 
004617 •43226 6070 ML.02 uz COUNT COUNT WORDS IN TMIS STAING 
~04620 141000 6080 Sl<P 
004621 604633 6090 JMP NBL.OCI< AEAO N~W ONE 
Po4622 •4;)221 6100 Ml.,03 !SZ BWS COUNT aurFER WORDS 

-
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004623 
004624 
004625 
904626 
004627 
004630 
004631 
004632 
004633 
004634 
004635 
004636 
004637 
Po46•0 
~046.U 
0046t42 
0046•3 
0Q46tt4 
0046145 
0046416 
~04647 
P04650 
Po4651 
Do4652 
Oo4653 
IJ04654 
~04655 
Po4656 
~04657 
P04660 
004661 
P04662 
004663 
P04664 
004665 
004666 

05/31/72 

741000 
103203 
~23220 
445142 
740000 
443220 
103201 
604617 
203220 
346103 
506104 
546105 
103203 
~03220 
H6103 
506104 
043220 
173611 
343220 
043221 
223220 
043226 
443220 
760100 
~63220 
140100 
604663 
223220 
:543233 
045142 
443220 
604617 
443220 
~23220 
043245 
604667 

004667 
Oo4667 ~03234 
004610 740200 
P0'+671 604767 
004672 203223 
004673 S.03172 
0046'14 203231 
004675 741200 
004676 604771 
004677 777700 
004700 043224 
~04701 166000 

6110 
6120 
6130 
6140 
6150 
6160 
6170 
6180 
6190 
6200 
6210 
6220 
6230 
6240 
6250 
6260 
6270 
6280 
6290 
6300 
6310 
6320 
6330 
6340 
6350 
6360 
6370 
6380 
6390 
6400 
6410 
6420 
6430 
6440 
6450 
6460 
6470 
6480 
6490 
6500 
6510 
6520 
6530 
6540 
6550 
6560 
6570 
6580 
6590 
6600 
6610 
6620 

oi;o5:0i' 

NBLOCK 

MTCO 

• 
• 
• 
• 
1..ENO 

GROWTH SYSTEM ~OAOER 

LOAOEiR COMMANDS 

SKP 
JMS BUFIN 
1,.AC BUFA,X 
ISZ ADD 
NOP 
!SZ BUFA 
JMS PUHi 
JMP ML.02 
L.AC BUFA 
TAD <377> 
AND <17400> 
SAD <BASE> 
JMS BUFIN 
I.AC BUFA 
TAD <J77> 
ANO <17400) 
DAC BUFA 
L.AW ·TBUr-1777 
TAD BUF'A 
DAC BWS 
I.AC BUF'A.>< 
OAC COUNT 
!Sl BUF'A 
I.AW -17700 
TAD BUF'A,X 
SMA 
JMI' MTCO 
I.AC BUF'A,X 
TAD OliFSET 
DAC ADD 
!SZ BUF'A 
JMI' Ml.,02 
ISZ BUF A 
I.AC BUF'A,X 
DAC WT 
JMP LIND 

END OF LOAD 

''I 
I.AC P2 
SZA 
JMfl P2L. 
I.AC CATP 
JM9 TPOT 
L.AC NP 
!NA 
JMi:t NXL Tt 
L.AW .. 100 
OAC C8ASE 
~AW ~BASE+2000 

GET NE~T WORD fROM BUFFER 
INCREMENT ADDRESS 
IN CASE OF ~ ADDRESSES 
AND BUFFER POINTeR 
OUTPUT Il' 
LOOP 
GET BUFFER ADDRESS 
ROUND UP TO NEXT B~OCK 

CMliCK F'OR END 
GEf BUFFER IN IF SO 
REPEAT THE PREVIOU! OPPERATlON 

SA \IE IT 

COMPUTE BUFFER COUNT 
SOE 
GET COUNT 
SOE AS SUCH 
!NCRcMENT COUNTER 
CMiCK fOR VERY HIGH ADDRESS 
WMICH SIGNNALS END OF BLOCK 

VES A Teo 
GET ADDRESS AGAIN 

se:r IT 

RETURN 
INCREMENT BUFFER ADDRESS 
GET WORD 
SAVE 

CHliCK IF PASS 2 

roAce BUrF6R AND E~Il IF so 
"OINT TO CATAl,.OG 
WR IT& IT OUT 
CMiCK ~OR NEW PASS NEEDED 

NO 
SET CORE BASE 

PAGE 28 



L11H---HU6 IJ5/31/72 OH05107 GRO~Ht1 SYSTEM 1..0ADl::R PAGE 29 

M LOADER COMMANDS 

!JO.it702 343222 6630 UD BOTM CHECK FOR NOT~ING lOl\OED AT ALL 
Ou47o3 741J100 6640 S"1A 
OO"t 7CJ 4 6Q4756 6650 Jt-lP LEND! 
Do47o5 203222 666U I.AC BOTM TRIM POINTER 
!Jo47o6 5Q6t03 6670 4ND ( 377) 
oo47o7 140200 66Ao SZA 
~04710 346106 6690 TAD (•400) 

oo 47u 6700 ~EG 
004713 346107 6710 uo <•TBUF•lOO> F'OAM POINTER 
Oo4n,4 043233 6720 OAC OFFSET 
004715 203222 6730 I.AC BOTM 
00'+716 740001 6740 C"U F"ORM PARAMlHERS re~ FUTURE OUTPUT 
~047s_7 346110 6750 TAD <TBUF"+U 
00 4720 5~6104 6760 4ND ( f 400, TRIM AGAIN 
00 4721 0 3240 6770 DAC T MP 

oo•n2 6780 NEG 
004724 343230 6790 TAD LEN DECREMENT l..ENGTM 
004725 043244 6800 DAC TPARAM•2 
0047rt6 203240 6810 I.AC TEMP GET NUMBER OF" 81.,0Cl<S PROCESSED 
004727 660510 6820 L,RSS 8, 
~04730 043240 6830 DAC TEMP 
Po4731 223223 6840 I.AC CATP,X GET START Bl.OCK 
004732 343240 6850 uo TEMP 
004733 043242 6860 DAC TPARAM SE't' Bl,.OCI< NUMBER 
004734 ~03236 6870 1,.EN02 I.AC PF"LAG see lF' PPT 
Po4135 -43234 6880 !SZ P2 
P04736 740200 6890 SZA 
004737 604410 6900 JMJJ PAPER 
oo47•o 604613 6910 JMI' ML.01 

6920 
oo•H1 6930 ENTER BUF"l N 

,PMC SAVE,ON 
003203 BUFIN t •I 

0047U 164746 6940 L.AW .•5 
004712 652000 6950 L.,MQ SE' TME RESTART ADDRESS 
Qo47.t3 763214 6960 L.AW BPARAM GET TME PARAMETER POIN't'ER 
j047'4 '105003 69?0 l'R6AD no TME R6A9 
Oo41.t5 605223 698Q JM? CSRCVR4 ERIOR BETURN 
Po47•6 2032H 6990 I.AC Bl.CCI( !NCR~MENT Bl.OC~ NU8BER 
0047'7 ~46015 1000 TAD (.) 

Qo475o 043214 1010 DAC Bl.CCI< 
(JQ4751 16~170 '1020 1,,AW TBUF" GET PQINTiA BO BUFfER 
po4762 043220 7030 DAC BUF"A SET BUF'F'ER ADDRESS 
Po4753 '7~000 1040 1,,AW .. 2000 GU COUNT 
Po4754 043221 7050 DAO BWS 8E!T' 
004755 1>23203 7060 NET BUF"IN 
Po4756 ;?03222 '1070 ~iNDt L.AC BOTM COMPUTE PROPER orrse' ,OR BIS ~OWER BOUND 
004757 740001 '1080 CIO 
004760 346111 1090 TAD <101) 
Oo47U 043233 '1100 DAO Of'F"SET 
004762 223223 '1110 I.AC CATP,X 
004763 043242 ?120 DAC TPARAM 
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M LOADER COMMANDS 

UQ47~4 203230 1130 I.AC LEN 
OQ4765 043244 1140 DAC TPARAM•2 SEJ IT 
P04766 604734 7150 JMP LEND2 EXIT L.0AO eNo PROPERLY 
004767 763242 '1160 ni. I.AW TPARAM F'LQSM CORE 
~04770 103112 1170 JMS TPOT 

0 0 4 711 '1180 NXI.. 1'1 •• t 

004771 760003 7190 I.AW 3 GET TMREE 
0047'2 .J43223 '1200 uo CATP 
004713 043240 '210 DAC TEMP 
004774 ;i?03245 '1220 I.AC WT GET l..AST TMlNG PROC:ESSED 
0Q47'5 505141 1230 AND INSTM GET lNSTRUC,TION 
0047116 ,45140 7240 SAD JMPW CMliCK ~OR JMP 
004717 14'1000 '250 SK" 
005000 604424 1260 JMP TCD GE! TCD 
005001 20320 '270 ~·o WT GET WORD 
005002 103273 1280 JMS CS PAPER CMliCI< FOR PAPER h~E 
OQ5Q03 604410 '290 JMI' PAPER ves 
oosoo4 6044'40 7300 JMI' lCD1 SE! IT 
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Uo~oo5 103266 
oosoo6 

005001 103254 
OQ50!0 603715 
~o5ou 143232 
~050S.2 ~03210 
Oo50S.3 i200U 
Po5014 043227 
Po5os.5 •40011 
Po5016 noou 
0Q50t7 043230 
005020 :noou 
005021 042000 
005022 14320, 
Poso23 203230 
Po5024 141200 
005025 60,044 

005026 
Po5o:so 043226 
Oo5ou 103110 
005032 2032~0 
Po5033 343226 
Po5034 043226 
Po5os5 762167 
905036 040012 
P.05QS? 220012 
oo5o•o s.oa206 

D05U1 
0050-U 605023 

OQ5Q'4 
Po5ott5 
Po50•6 
Po50•7 
0050!50 

~4;J205 
102000 
i.03206 
103210 
6037i4 

00~205 
P032D5 740040 

0050h 
0050,1 

003206 

7310 
7320 
7330 
7340 
'7350 
?360 
7370 
1380 
7390 
7400 
7410 
1420 
1430 
1440 
7450 
1460 
1470 
1480 
'1490 
'1500 
'1510 
7520 
1530 
'1540 
7550 
'1560 
1570 
'1580 
7590 
1600 
'610 
1620 
1630 
7640 
16!50 
7660 
1670 
7680 
1690 
'7700 
7710 
7720 
1730 
1740 
1750 
'760 
7770 
'780 
1790 

005051 652-000 7800 

01;05;07 

• 
• 
• 
• 

• 
• 
• 
PUN>C 

• • 
• 

r.RD~TH SYSTEM LOADER 

LOADER COMMANDS 

,EJECT 
PU~CH <TRtE NAME> 

JMS 
roRMAT 
JMS 
JMP 
OZM 
JMS 
L.AC 
OAC 
lSZ 
L.AC 
OAC 
l.AC 
DAC 
l'lZM 
I.AC 
!NA 
JMP 
NEG 
DAO 
JMS 
L.AC 
UD 
OAO 
L.AW 
OAC 
I.AC 
JMS 
L.001' 
JMI' 

CSGNAME 

CSCA TL. 
NS AVE 
OUTDA 
LEADER 
$CATX, X 
INDA 
$CATX 
SCAU,X 
LEN 
SCATX, >< 

TEMPO 
PUNF" 
LEiN 

PUNX 

COUNT 
COPY 
LE:;N 
COuNT 
COUNT 
BUF'-1 
CMDX 
CMDX,X 
PNCM 
COUNT,PUNI. 
BUF'N 

IND OF PUNCHING 

uz 
I.AC 
JM! 
JM!I 
JMP 

,use 
)(X 

.use 
!NTiR 
,PMC 
It I 

L.MQ 

pUNF' 
TEMPO 
PNCM 
LEADER 
NEXTL 

IMPURE 

PURE 
PNCM 
SAVE.ON 

GET A NAME 
FORMAT ERROR -p PAPER TAPE NOT LEGAL FOR !MIS OPERATION 
LOOK IT UP 
NOT SAVED 
SET NO FILE FLAG FOR COPY 
GEY SOME 1.,EADER 
GET TME DEVICE ADD~ESS 
SAVE F'OR COPY 
BYPASS STARTING LOCATION 
GET ~ENGTM TO COPY 

LOAD THE TRANSFER CARD 
SAVE IT FOA ~ow 
SET FORMAT TO NORMAL 
GET 1..ENGTM NOW 

END or BUFFERS 
MAKE 2,S COMPLEMENT 
SAVli IT 
COJIY FILE 
GET NEW L.ENGTM 
F'OflM COuNT 

~OlNT TO BUFFER AD~RESS 
UVE IT 
GET A WORD 
JIUNCM IT 
1..0DP ON COUNTER 
GET SOME MORE TO P~NC~ 

SET FL.AG FOR pUNCM ROUTINE 
AECOVER TM~ TRANSFER CARD 
~U~CH AS LAST WORD 

GET NEXT L.lNE 

PAGE 31 
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M LOADER COMMANDS 

7810 ,OUP 4,2 
~05052 •40606 7820 1..L. s 6, 
005053 700244 7830 !l'H 
00~054 100201 7840 !'SP 
005055 605054 7850 JMP ··1 
005056 ~40606 1..l..S 6' 
005057 10024'4 '9U 
Po5060 100201 PS' 
Po5o61 605060 JM~ • •1 
00~062 760002 7860 ~AW 2 GET A 2 
005063 l4320!5 ,870 xor. PUNf GE!f FORMAT 
005064 640606 7880 L.L.S 6, F'OIM CMARAC';TER 
Q0~065 700204 7890 l'SA PUNCH A CMARACTER 
Po5066 100201 7900 ll'SP' 
OQ5067 605066 7910 JMP .-1 
oo5o'lo 623206 7920 RET PNCH REJURN 

,930 • 
7940 • SVUOVTINfi TO PUNC~ 1..EADERITRAlLfiR 
7950 • 

oo5oh 7960 !NTER LEADER 
,P"1C SAVE,ON 

003210 l.EAO!R •• t 

Oo5071 777500 1970 ~·w ... ;soo 2CIUNT F'OR L.UDEA 
oo5on 043226 '7980 1'AC COUNT 

005013 7990 L.EA01 .. ' 
005013 100214 8000 ll'U+10 PUN CM 
00~0'14 100201 8010 lt&fl' 
005075 U'0'74 8020 JMll • •1 

oo5o76 8030 1.0011 COUNT,L,EAD1 
005100 62;)210 8040 llET Li ADER 

8050 • 
8060 • 
8070 • WRfTE OUT TME 8UF"F"ER lF' THi ALTERED F'L.AG JS ON 
8080 .. 

005101 8090 ENTER FORCE 
,!!'MC SAVE,ON 

0032S.2 ~ORCE ,.0 LOAD THE A~TERS rLAG 00~101 202156 8100 DSBAL.T 
Po5102 142156 8110 CZM DSBAL. T CLiAR IT ON GENERA~ 'RINCIPLES 
005103 141200 8120 SNA SKIP 1r lT WAS SET 
1)05104 62~21~ 8130 •Ii T F"ORCli ELIE E~IT 
Po5105 i0~251 8140 JMS CSRCOVR sef UP THE ERROR RECOVERY 
005106 eo3212 8150 L.AC FQRCli LOAD TME RETURN 
00~107 65iOOO 8160 l.MQ PAIS IT TO T~E EXEC 
Po5uo 762153 8170 L.*W DIBOA LO•D A-POINTER TO TME PARAME'ElltS oo51u '70,005 8180 l'WR 1 Ti WRtTI OUT TME BU,F'ER 
00~112 605223 8190 JMflt CSRCVR4 JN CASE or ERROR 
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M STORAGE 

8200 .sriri .. STORAGE 
8210 • 

005113 8220 C01i1TB f' I 

oo:>uJ 435445 8230 435445 
005114 604116 8240 JM? C1.E 
oo5u5 655663 8250 655663 
005116 604163 8260 JMP UNS 
005117 f>06562 8270 606562 
~05120 t>Q4176 8280 JMP PUH 
005121 ~44465 8290 5H465 
0051122 604203 8300 JM!' LOU 
005123 700000 6310 100000 
005124 60417"4 8320 JMP EXIT 
005125 457051 8330 451051 
005126 604174 8340 JMP EXIT 
005127 634166 8350 634166 
005130 604256 8360 JMP SAV 
005131 624560 8370 624560 
Oo5u2 604307 8380 JMP REP 
005133 606556 8390 606556 
Po51~4 60,005 8400 JMP PUN 
Oo5U5 ~56262 8410 ,AC16 /ERR/ 
005U6 603734 8420 JMP ERROR 

005137 8430 COME I I I 

005131 040000 8440 DACW DAC 0 
Po5uo 600000 8450 JMPW JMI' 0 
oos1u 740000 8460 lNSTM 140000 
005142 000000 8470 ADD 0 

00~214 8480 .use IMPURE 
003214 8490 tll, OCK I' I 

Do3214 000000 8500 SPAR AM ,DATA o,TBUF',T8F'L 
Po3215 002110 
Po3216 001000 
0032S.7 000000 8510 BCOUNT 0 
003220 000000 8520 BUF'A 0 
Po3221 000000 8530 ihlS 0 
003222 000000 8540 BQTM 0 
003223 000000 8550 CATP 0 
003224 000000 8560 CSA SE 0 
003225 000000 8570 Cl(SUM 0 
003226 000000 8580 COUNT 0 
003227 000000 8590 INDA 0 
003230 000000 8600 I.EN n 
Oo..S231 000000 8610 NP n 
003232 000000 8620 OIJTDA (') 

003233 000000 8630 OFFSET 0 
003234 000000 8640 P2 0 
00;)235 000000 8650 l'ARW 0 
003236 000000 866(,J P'f 1,.AG 0 
OQ.3237 000000 8670 PTMP 0 
Oo.3240 000000 8680 ,,-..p 0 
003241 000000 e690 TOP 0 
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M STORAGE 

Oo3242 000000 8700 H'ARAM ,DUA o,BUF'F'ER,o 
00324'3 00~170 
0032•4 OOOOOCI 
Oo.324'5 000000 8710 WT 0 

005143 8720 .use PIJRE 
6730 ,MUD 
6740 ,lNiRT MTSSCAT 
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100 
110 
120 
130 
140 
150 
160 
170 
160 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
,00 
§10 
'20 

01~05107 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• • • 
• 
• • 
• 
• 
• 
• • • 
• • 
• 
• 
• • 
• 
• 
• 
• • • 
• • 

GROWTH SYSTEM LOAUER 

DESCRlPTIJN OF THE GROWTH SYSTEM CATALOG STRUCTURE 

,STIT~ DeSCRIPtIJN Of THE GROWTH SYSrEM CATALOG STRUCTURE 
,HEAD C 

~AJoH REVISloN -- JAN 21, 1972 BY RoBERT w. BLEAN 

• G~owTH CATALOG FoH A f ILE·oRiENTED OEVlC! IS ~oCATED lN TME 400 WoRDS 
OF ~OGICA~ BLOCK 1 or TME LOGICA~ DEVICE~ TMIS PERMI'S DISK AND DECTAPE 
TO BE USED INTERCHANGEABLY BY THE ~ROWTH SfSTEM ,ROGRAMS, 

TME DEvlCE ADDRESS or A HANO~ER IS THE HANDLER NUMBEA IN BITS 0-2 
AND THE TYPE (DISK (1) OR DECTAP6 (0)) IN BIT 3, 

THE DEVlCi ADDRESS OF A rtLE IS TME DEVICE ADDRESS or THE MANDLER IT 
!S ON PLUS IN BITS 8"17 ITS STARTING B~OCK NUMBE•. 

AL~ DEVlC~ ADDRESSES IN A DECTAPe CATA~OG lRE CORRECT FOR THE MANDLER 
TME TAPE WAS MOUNTED ON TH& ~AST TIME ST was ALTERED. 

TM! FlRsT FOUR WORDS or TMi CATA~OG 8~0CK ARE A WEADER• 
1> TME DEVICE ADDRESS or 'Me ~lRST PREE BLOCK ON TME DEVICE 
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2> POINTER TO TME FIRST FREE WORD IN 'ME CATALOG MINUS ONE PLUS THE CATALOG•S CORE ADDRESS 
J) TWOS COMP~EMENT CO~NT or TME NUMBER or Fl~ES CATALOGED 
4> TWOS COMPLEMENT MA~IMUM B~OCK NUMBER ON THE DEVICE 

TME R~MAINOER Of THE CAlALDG CONSISTS or A SERIES or FIVE WOAD FILE· 
CONTROL B~OcKS, !ME FIRST r1~E CONTROL BLOCK IS ,OR 'ME CATALOG ITSELF. 
TMeN THERE IS ONE FILE CON~AOL B~OCK f0R E~cM FILE OM TME DEVICE. 

ro~MAT OF THE Fl~E CONTROL BLOCKS• 
1> THE rJRST WORD IS TME SlXilT ASCII <EIGMTBIT ASCII • 240) 

FILENAME. THIS MEAMS TME FILENAME IS RESTRICTED TO THR&E 
CHARACTERS, WlTM NI EXTENSION OR PASSWORD, 

2> TME DEVICE ADDRESS or !HE ;ILE• 
J> TME FILE'S CORe ADDRESS 
4> THE rILE•S L6NGTW 4IN WORDS> 
5> TME PROGRAM START 

THIS ~EAVES TWo WoROI or THE CATALO.G B~OCK UNUSED. IT IS SUGGESTED THAT 
TME SiCOND or THESE CONTAIN TM6 BLOCK NUMBER OF A cONTlNUATlON OF TME 
OATALOG, SMOULD THIS EVER 8E NECESSA~YJ IT WOULD BE !ERO IF TMiRE 
IS NO CONTINUED CATALOG BL9CK, 
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c 

0032f6 

00~246 000000 
005143 

0051•3 

0032•7 
vo5143 043246 
005144 103212 

005145 
005145 203246 
005146 ,06112 
005147 042153 
005150 506012 
0051!51 740200 
005152 ?06113 
005153 i'42153 
Po5154 246011 
005155 04~153 
005156 162170 
Oo5157 Q42154 
Po5uo 206014 
005161 042155 
005162 103251 
i)05163 765110 
005164 652000 
005165 762153 
005166 705003 
0 ()516 7 6 05223 

i,105110 ~03246 
005171 506112 

530 
540 
550 
560 
570 
580 
590 
600 
610 
6~0 
630 
640 
650 
660 
670 
680 
690 
100 
'10 
'120 
730 
'140 

150 
?60 
no 
'80 
190 
800 
810 
820 
830 
840 
850 
860 
870 
880 
890 
900 
910 
920 
930 
940 
950 
960 
970 
980 
990 
tOOO 
1010 
1020 

ou1os107 

C TE'11 

• 
• 
• 
• 
• 
• 
* • 
• 
• 
• 
• • 
• 

RCAT 

RCAU 

• 
• 
• 
RCAT3 

GROWTH SYSTEM LOADER 

GHOWTH SYSTEM STANDARD CATALOG ROUTINES 

,STIT~ GROWTM SVSTEM STANDARD CATALOG ROUTINES 
.usE IMPURE 

,CSA 
,use PURE 

RCAT -- THE BASIC CATALOG ~OUTlNE, IT READS IN CATALOGS AND UpDATES THEM 
'0~ THE CURRENT CEVICE ANO (POSSIBLY NON.STANDARD) CATA~OG LOCATION. 

A MANDLER DEVICE ADD~ESS IS PASSED IN T~E AC. TME REQUESTED 
CATA~OG IS READ IN ANO ALL or THE 9EVICE AbDRESSES AAE UPDATED, 
AS A ~ESU1.T, TME CATALOG IN CORE ALWAYS HA! TME PROPIR DEVICE ADDRE5SES 
roR THE DEVICE IT WAS READ VROM. 

RETURN IS •1 WMEN THE DESIRED CArA~OG IS IN COAE, 

IN TMi EVENT or UNRECOVERABLE ERROR, EXIT IS TO AN ERROR ROUTINE, 

ENTER RCAT 
,f!tMC SAVE.ON 
t t' 
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DAO 
JMS 

CTEM1 
M$F"ORCE 

SAVE THE DEVICE ADbRESS OF" TME DEVICE WHOSE CATALOG JS BEING REQUESTED 
FO•cE THe OLP eurreR BEFORE READING A NEW ONE 

'.' 
~·e 
AND 
DAC 
AND 
IU 
I.AC 
XOR 
XOR 
DAC 
L.AW 
DAC 
L.AC 
DAC 
JMS 
I.AW 
L.MQ 
I.AW 
PRhD 
JMP 

CTEM1 
<DVCMSI<) 
DSBDA 
<o•oooo> 

<SSYS8AS) 
DSBDA 
<SCATBL.t<> 
DSBDA 
BUFFER 
DSBCA 
(400) 
DSBLEN 
CSRCOVR 
RCATJ 

DSBDA 

RCVR4 

GET TME NEW MANOL.ER•I DEVICE ADDRESS 
SET TME MANDLER DEVICE ADDRESS 
RECOVER JUST TME 0!51</DECTAPI BIT 
SKIP FOR oecUl'E 
ELSE LOAD THE DISI< SVSTEM BABE ADDRESS 
ADD TME BASE ADDRESS INTO THI MANDLE~ DEVICE ADDRESS 
ADD IN THE CATALOG BLOCK NUMBER 
SAVE THE New CATAl.eG•S DEVICE ADDRESS 
LOAD A POINTER TO THE surFER 
SET JT AS THE CORE ADDRESS 
LOAD TME LENGTM 
ser lT AS fHE BUPFER LENGTH 
SET UP TME ERROR RECOYERV 

LOAD TME ReSTART ADDRESS 
GET A POINTER TO TRE CATAl.DG PARAMETERS 
READ IN TME NEW CATALOG 
IN CASE OF ERROR 

NOW UPDATE TME DEVICE ADDRESSES 

l.AO CTEM1 
AND cDVCMSI<) 
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c GHOWTH SVSrEM STANDARD CATALOG ROUTINES 

un:>172 043246 1030 OAC CH:M1 SET T~E CURHENT OEVICE ADDRESS 
1040 

"0'173 202110 1050 \.,AC CATLOG 
00!:>174 506114 1060 AND < t:;LKMSK) 
P0,175 243246 1070 )(Qi:t CTEM1 
005176 042110 100 a 1'Ae CATLOG UPDATE TME OLD DEVICE ADDRESS Of THE FlRSJ FREE BLOCK 

1090 
00!:>1'77 762115 1100 I.A~ CATL.OG•5 
005200 043212 1.110 DAC M$FORCE 
005201 043254 1120 DAC CATL SET PQJNTERS TO THE FIASf OLD DEVICE ADDRESS 
005202 2021'12 1.130 \.AC CATl.OG•2 
005203 043251 1140 DAC RCOVR SET TME COUNT OF FCB•S 

1150 
Oo~204 223212 U60 RCA T4 I.AC MifORCii,)( LOAD TME NaXT OL.0 DEVICE ADDRESS 
005205 5Q6U4 1170 AND <SLKMSI<) RECOVER THE BLOCK NUMBER 
1Jo5206 ~43246 uao XOR CTf:M1 ADD IN TME CURRENT MANDLER D!VICE AODAESS 
005207 063254 1190 OAe CATL.,X SAVE TME UPDATED FILE DEVICE ADDRESS 

1200 
Uo5210 443251 1210 !SZ RC OVA c:ouNT ~HE FIL.ES DOliaE 
00!:>2U 741000 1220 SK~ 
Po5212 623247 1230 JMP RCAT,)( ALL DONE 

1240 
Po~213 ,03212 1250 l.AC MU ORCE LOAD TME F'CB POINTER 
005214 ;14611' 1260 TAD <rCBL.EN} ADVANCE tT TO fHE NEXT F'CB 
005215 043212 1270 DAC MSf"OACE 
005216 043254 1280 OAC CA Tl.. SAVE THE NEW POINTER 
005211 605204 1290 JMJt RCAH LOOP 

-
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c GROWTH SYSTEM STANDARD CATAl..OG ROUTINES 

1300 ,EJECT 
1310 
1320 
1330 

005220 1340 ENT EH RCOVR SUBROUTINE TO SET WP RF.COVER'f F"ROM HARDWARE ERRORS 
,PMC SAVE,ON 

003251 RCOVR I• I 

00?220 777776 1350 L.AW -2 SET FOR PIVE RETRIES BEF'ORE GIVING UP 
~0?221 043253 1360 OAC E:HCNT 
00?222 623251 1370 JMI' RCOVA,X 

1380 
005223 1390 RCVR4 MESS <DEVICE ERROR>,12, 

00?233 443253 1400 lSZ ERCNT COUNl' THE !RROR 
00?234 t23251 1410 JMI' RCOVA,X 

005235 1420 RCVR' MESS <TYPE 'IGNORE' OR •cONTlNUE•s >,29. 
005253 1430 L.lNE GE' TME USER'S ANSWER TO WHAT ME WANTS TO DO ABOUT IT 
005254 1440 WORD Re.AD MIS ANSWeR 

00?255 605235 1450 JMP RCVR5 NO IN~UT IS 11..~EGA~ 
00~256 545263 1460 UD IGN 
005257 603714 1470 JM!' SNEXTI., IGNORE THE l..AST COMMAND 
iJ05260 ~45264 1480 uo CON 
Po52u 603252 1490 JMI' RCOVR+1 SET UP TO TRY AGAIN 
005262 1105235 1500 JMP RCVR5 ANY OTHER ANSWE~ 19 11..LEOAL 

0032~3 1510 ,use IMPURE 
003253 000000 1520 f;RCNT ,OSA 

oosu,3 S,530 , use: PURE 
y0!:)263 '14756 1540 IGN .A016 tlGN• 
005264 •35756 1550 CON 1AOI6 tCON• 
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c 

1560 
1570 • 
1580 * 
1590 .. 
1600 .. 
1610 • 
1620 • 
1630 • 
1640 • 
1650 • 
1660 • 
1670 • 

oo52t>s 1680 

003254 CATL 
00~265 043301 1690 

1700 • 
1710 • 
1720 • 

005266 i032?0 1730 
P05267 741200 1740 
00~2'10 605312 1750 

1760 • 
1770 • 
1780 • 

005211 1790 
005212 543256 1800 
005273 605331 1810 
005274 $4J262 1820 
005275 •05343 1830 

005216 1840 
Do~3U flOJ714 1850 

1860 * 
1870 • 
1880 • 

0053t2 76;?113 1890 CA Tl..1 
Oo5JtJ 040011 1900 
005314 20h?2 1910 
Po5J15 043246 1920 

0053i6 1930 CATLI,, 
Po5Jt7 ,60011 1940 
Po5320 •o5J27 1950 
Po5JU aooou 1960 
0Q5J22 H6075 1970 
905J2J 0400U 1980 
Oo5J24 ·4~246 1990 
Po5Jt5 605316 2000 
P05J26 •232'4 2010 
Po5Ja7 •432'4 2020 CAH,9 
P05J30 1>23254 2030 

2040 • 
2050 • 

GROWTM SYSTEM LOAOE~ 

GHOwTH SVSTcM STANDARD CATALOG ROUTINES 

,EJECT 

CAT~ 

CAT~ SEARCMES THE CATALO~ tN CORE FOR THE FILENAME 
IDASSEO IN TME AC 

~ETUHN +2 WITH GATX POINTING TO THE f I~E NAME If SUCCESSFUL 

qETURN +1 WITH GATX POINTING To THE f lRST FREE S•ACE -1 IN THE 
eATALOG IF TME VIL.E NAME IS NOT FOUND 

ENTER CATI.. 
,PMC SAVE,ON 
I• t 

DA~ TSWOROB 

~IRSr CHECK WHEr~ER OR NOT rHIS IS A SPECIAL Fll..E 

L.AC 
SNA 
JMP 

COFLG 

CATl..1 

LOAD TME CORE/DISK SPECIAi. r!LE rLAG 
SKtP tr tT IS SET 
NO ~~ THEREFORE IT JS A NORMAL flLE 

'IND OUT WMICH KIND OF SPECIAL FILe WE ARE TAL.KING ABOUT 

Woi;tD1 
SAO 
JMP 
UD 
JMP 
MESS 
JMPI 

CORE 
CORE1 
DISK 
DlS1<1 
<ILLEGAL 
MINEXTL. 

IT JS THE USER CORE rILE 

IT 1$ THE WSER DISK F'ILE 
SPECIAL rlLE>l20, 

GE~ TME NEXT COMMAND 

NEXT CHECK FOR NORMAL FILES 
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L,AW 
DAC 
L.AC 
DAC 

CATL.OG•3 
sen• 
CATl.,OG•2 
CTEM1 

SET • POINTER To T~e rIRST FCB IN THE CATALOG AUTO.INDEX REGISTER 
GET CA!AL.OG COUNT 

WORD1 
UD 
JM at 
I.AC 
TAD 
DAC 
tsz 
JMI' 
JMP 
! sz 
JMP 

scnx, x 
CATI. 9 
iCAU 
<F'CBl.iN-1) 
SCA TX 
CTEM1 
CATL.l.. 
CATI., X 
CUL. 
CATL., X 

SAVE IT 
RESTORE NAME TO SEARCH roR 
CMl!CI< IT 
rOUND IT 

F'All.ED 

COUNT 
LOOP 
EXMAU5TED1 NO FIL.E FOUND -· IAD RETU•N 
GOOD RIHURN 

SPECIAL CATAL.OG AND ROur!Ni$ ~OR THE USER CORE IMAGE 



903256 
OQ3257 
Po3260 
OQ.3261 
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c 

•35762 
000000 
002000 
014000 

0053h 
oo53h 
005331 

Oo5331 
Po5332 
005333 
005334 
005335 
005336 
Po5337 
Oo53~0 
Oo53U 
0053•2 

105000 
ioi166 
144000 
640510 
246072 
043257 
10~H2 
163256 
040011 
605327 

OOJ262 
Po3262 f45163 
003263 000000 
003264 000000 
003265 016000 

0053•3 
oo531f3 
0053•3 

0053•3 
005344 
0053•5 
Oo53•6 
Oo5JH 
Po5350 
005351 
Oo5~H>2 
Po5353 
0053!54 

705000 
aoi767 
144000 
640510 
246012 
043263 
7D1H2 
763262 
040011 
605327 

2060 
2070 

2080 
2090 
2100 
2110 
2120 
2130 
2140 
2150 

2160 
21?0 
2180 
2190 
2200 
2210 
2220 
2230 
2240 
2250 
2260 
2270 
2280 
2290 
2300 
2310 
2320 
2330 
2340 
2350 
2360 

2no 
2380 
2390 
2400 
2410 
2420 
2430 
2440 
2450 

OH05J07 

• 

CORE: 
CORDA 
CO RCA 
CORL,N 

CORE1 

• 
• 
• 
0151( 
DISOA 
DlSCA 
DIS~N 

GROWTH SYSTEM ~OAOER 

GHOWTM SVSTEM STANDARD CATA~OG ROUf INES 

,use IMPURE 

,AC16 •COR• 
,OSA 
BOUNDARY 
CO~MU-BOUNOARV 

,USE PURE 
••• 
MPOF'f" 
,l'MC SAVE,ON 
SPIC IAL+CI 
I.AC $UCORE 
CL.I. 
I.RS 
)(0~ 

DAO 
MP!U 
I.AW 
DAC 
JMP 

8, 
(040000) 
CORDA 

DISK ADDRESS or TME USER CORI IMAGE 
STARTING CORE ADDR!SS OF TME USER CORE 
LENGTM o, USER CORS 

TUMN Off M~MORV PROTiCT 
LOAD TME USER CORE IMAGE OI5M ADDRESS 
,RQTECT TME SHIFT 
MAKE TME PMYSlCAI. ADDRESS IN'O A BLOCK ADDRESS 
SET THE DISK BIT ON 
SE~ lT IN fME TEMPORARY CATALOG 
RE•ENABLE VSER MOOE 
LOAD A POINTER To TME CATALOG 
AND PASS IT TO TME CALLE~ 
EXIT 

SPaCIAL CATALOG AND ~OuTlN&S FOR •ME uSER "'MVSICAL DlSK" 

.use IMPURE 
,ACl6 tDlSt 
,Oh 
0 
IDl<L.EN 

,USi PURE .. ' 
MPOH' 

1 PMC SAVE,QN 
l5PIC IAL+O 
I.AC $UDISK 
Cl..I. 
I.RS 
XOR 
DAC 
~'IU 
I.AW 
DAC 
JMP' 

8, 
(040000) 
DISOA 

D ISi< 
SCA TX 
CATL9 

DISK ADDRfSS O' TM! USER "PMVSICAL DISK 
MINIMUM u1eA "'MVSICAL DISK" ADD~ESS 
LENGfM O~ fME USER "'MYSICAL DISK" 

TURN orr MeMORY ~ROTiCT 
LOAD THE USER "~MYSICAL ~ISK" DISK ADDRESS 
~AOTECT TME SHJrT 
MAKE TME PMYSIC,A~ ADDRESS INTO A 01SK ADDRESS 
IEf TME DlSK SIT O• 
AND SET IT IN TH! 'EM,ORARV CATALOG 
RE•ENABLE USER MOOE 
LOAD A POINTER TO TME CATALOG 
PASS IT TO TME CALlE• 
EXIT 
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c 

0053~5 

0032~6 
uo5355 143270 

005356 
005357 605412 

OQ53tO 
005361 546116 
005362 605366 
Oo5363 103213 
~05364 623266 
005365 605316 

005366 765372 
0Q5367 043211 

005370 
~05371 605426 
{105372 623266 
005373 103247 

005314 
P05375 140000 

005376 
005317 546117 
{IQ5400 fl05405 

005401 
~05402 741200 

005403 
005404 t>05410 

005405 
005406 

005407 
005410 
005411 

043301 
'43266 
623266 

00~270 
003270 000000 

2460 
247U 
2480 
2490 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2570 
2580 
2590 

2600 
2610 
2620 
2630 
2640 
2650 
2660 
2670 
2680 
2690 
2700 
2710 
2720 
2730 
2740 
2750 
2760 
2770 
2780 
2790 
2800 
2810 
2820 
2830 
2840 
2850 
2860 

2870 
2880 
2890 
2900 
2910 
2920 
2930 
2940 
2950 

OU05107 

0 

• 
• • 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• • 
• 
con .. G 

~ROwTri SYSTEM ~QAOEH 

GROWTH SVSTEM STANDARD CATALOG ROUTINES 

.EJECT 

GN UH: 

GNAMt GETS A FI~E NAME FROM THE TTY BUFFER 
AND R~~os IN THE CATALOG IF NECESSARY 

~ETURN IS +1 FOR PAPE~ TAPa DESIREO 
RETURN JS +2 FOR SUCCESS ON DISK OR DECTAPE 
nT~ERWlSE EXIT IS TO FORMAT ERROR 

TME f llE NAME IS HEruRNED IN TSWORDB ANO l• THE AC, 

ENTER 
,PMC 
t' I 

OZ"1 

GNAME 
SAVE,ON 

INITIA~IZE TME SPECIAL FILE FLAG 
GET A WORD Of SIX IIT ASCII 

pAGE "41 

wo~o 
JM ft 
nEL.lM 
SAD 
JMP 
JMS 
JMP 
JMP 

CDF'LG 

GNAM90 

($COL.ON) 
GNAM2 
PAPER 

cH&cK FOR A SP.EctAL FILE If A DELIMITER IS FIRST cHARAcTER 
GET THE DE~lMllER 

I.AW 
DAC 
WOFt01 
JMP 
JMP 
JMS 
WORD 
NO' 
DEi.. i M 
SAD 
JM!' 
WOAD1 
SNA 
'ORIO T 
JMP 
NUM 
PORMAT 

rac: 
lSZ 
JMP 

.use 
,oSA 

GNAME1X 
GNAM5 

GNAMJ 
DEV CV 

DEVCJ 
GNAME,X 
RCAT 

<551..ASM) 
GNAME6 

GNAM8 

UWORDB 
GNAMi 
GNAME,X 

IMPURE 

C:HiCK f OR COL.ON 

CHECK fOR PAPER TA~E 
YES ~- PAPER TAP! 
NO -- so use CURRE~T CATALOG 

RELOAD THE CATALOG NAME 
CONVERT IT TO A DEVICE ADDRESS 

READ JN TMe CATAL,OS 
GET ANOTHER WORD 

GET THE DE~IMlTE~ 
CMiCI< FOR SL.ASH 
LOOK f0R OCTAL. 
ELSE RECOV~R THE SlXBIT NAME 
CHiCK fOR ALL SPACES 
ro~MAT ERROR -- ALL SPACIS IS AN ILLEGAL NAME 

GET TME NUMBER 

TO BE COMPATAB~E WITM SI~BIT INPUT 
GOOD RETURN 

F'LAG fOR PRESENcE OF S~EclAL FILE REQUEST 
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c GROWTM SVSTEM STAN~ARD CATA~OG ROUTINES 

cos.u2 2960 ,USE PURE 
2970 

005412 2980 GNA'-190 It t 

005412 2990 OEl.lM RECOVER TH~ OE~IMIJEA 
005413 ,46116 3000 SAD CSCOL.ON) CMiCK roR A VACUOUS COLON 
00 541 4 741oog 3010 Sl<P ves ~- IT IS A SPECIAL f ILE 0 05415 60536 3020 JMll GNAM1 NO -- RETURN TO NO~MAL PROCESSING 

3030 
Oo5H6 flot,120 3040 I.AO ($01<0) LOAD THE IMP~IED SYSTEM Disl< MNEMONIC 
005417 043301 3050 OAC TSWOROB rAKE THAT IT WAS TJPED 
005420 443270 3060 lNX CCF"LG rL.AG TME SPECIAL. FILE ~EQUEST 005421 (t05366 3070 JMI' GNAM2 RESUME NORMAL PROC!SSING or THE PAKED INPUT 
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c 

0054~2 

003211 
005422 
oo54Z3 

Po5424 103213 
005425 ~23211 
00~426 !506121 
jo5427 l'46122 
005430 605440 
005431 :146123 
005432 fto544o 
005433 546124 
Po5434 605446 
005435 603723 
005436 .50004 
005437 741000 
oo5Ho 650000 

00501 
00502 640617 
00503 506112 
0054'4 •43211 
0Q54f5 6232'1 

00506 
0054t47 
005450 
005461 
j05452 

105000 
i01710 
7oi H2 
'140200 
6Q54J6 

3080 
3090 
3100 
3110 
3120 
3130 
3140 
3150 
J16s 
317 
3180 
3190 
3200 
3210 

3220 
3230 
3240 
3250 
3260 
3270 
3280 
3290 
3300 
3310 
3320 
3330 
3340 
3350 
3360 
3370 
3380 
3390 
3400 
3410 
3420 
3430 
3440 
3450 
3460 
3470 

3480 
3490 
3500 
3510 
3520 
3530 
3540 
3550 

OH05:07 

• 
• 
* • 
• 
• 
• 
• • 
• 
• 
• 

OiVCV 

OEVC3 

DeVC35 

OEVC1 

• • • • 
t)liVC4 

• • 
• 

GROWTH SYSTEM LOAO~R 

GHOWTH SVSTEM STANOARD CATALOG ROUTINES 

,EJECT 

OEVCV -- RtADS THE NEXT WORD, 
~ETUHN IS +1 WITM THE NAME IN THE AC IF IT IS A PAPER TAPE CALL 

or~ERWISE Ir ATTEMPTS TO CONVERT THE NAME TO DEVICE ADDRESS FORMAr. 
t~ succeSSfUL. IT RETURN5 •2 WITH THE HANDLER NUMBER IN AC(0~2) ANO 
TME OiVICE TYPE (DISK f1) OR DECTAPE (O)) lN AC(3). REMAINING BITS 
ARE Zl:ROED. 

extr IS TO TME FORMAT eRROI MESSAGE lr TME DEVICE IS NEITHER PAPE• TAPE 
~OR DlSK NOR DECTAPE, 

ENTER oevcv 
,PMC SAVE,ON 
It I 

WORD 
'ORMAT 
JMS 
JMP 
ANO 
!UO 
JMP 
SAD 
JMI-' 
!AD 
JMP 
JMP 
CL.QlCMQ 
SKP 
cL.Q 
WORD1 
L.l. s 
AND uz 
JMI' 

PAPER 
DiYCV,X 
(777700) 
< STP. > 
DiVC1 
<$OT,> 
DliiYC1 
<SOK, ) 
DiVC4 
M$MONX2 

18.•3 
CDYCMSI<) 
DliYCV 
DEYCV,)( 

GET TME DEVICE N4ME 

CHiCK fOR PAPER TAPE 
VES ~--PAPER TAPE 
REMOVE DEVICE NUMBER 
CHiCK fQR DECTAPE 
VES 
CHECK FOR DECTAP! 

CHiCI< fOR DISK 
IT JS DISK -- CKSC~ ro~ YALIDATlON 
NO OTMERS ~~ MAYBE IT IS A COMMAND 
ro• DISK PUT T~E SIGN BIT ON IN THE MQ 

c:l.&AR Q P'OR TAPE 
RESTQRE NAME 
IHlf? TO 'OSlTION 
CONViRT TO MANDl.BR DEVICI ADDRESS FORMAT 
INCREMENT RETURN 
AND NQW Ri,UAN 

DlSK FILE OpiRATlONS A~E PIRMITTED ONLY ,O~ VALlDATEO USERS 

I. I 

M,OF"F 
1PMC uve,ON 
3PSC IAL+O 
L.AC SYAL.ID 
,..,eu 
!ZA 
JMP DEYC35 

COF'LG 

TURN QPF MeMORY PROTiCT 
LOAD TME USER•S VALIDATION WORD 

IKIP I~ TME useR 19 NOT VALIDATED 
ELSE TME QPERATlON C4N PROcEeo 

LOAD THE SPEC14L F'lLH FLAG 

PAGE 43 
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c GROWTH SYSTEM STANDARD CATALOG RQUf JNES 

005454 740200 3560 SU SK1P If NOT SET •- TMEN TME OPERATION IS I 1..l..EGA L 
005455 605436 3570 JMP DEVC35 IT JS A SPEClA~ rI~E O~ERATlON, SO ALLOW JT 

3580 • 
3590 • DISK OPE RAT I ON IS IL.LEGAL 
3600 • 

005456 3610 t14ESS <DISI< OPERATION IS FORBIDOEN>,27~ 
005413 603714 3620 JMI' MSNEXTL GET THE N6XT C0MMA•D LINE 

3630 • 
3640 • PAPER CHECKS TME AC f'OR A PAPER UPE MNEMOIU C, IT RETURNS +1 If' IT 
3650 • 'INDS ONE, E~SE RETURNS •2. TME AC IS UNCHANGED, 
3660 • 

0054'74 3670 ENTER PAPER 
,PMC SAVE,ON 

003273 PA?ER '.' OQ54'14 546125 3680 SAD CSPPT) 
Oo505 623273 3690 JMI' PAPER,X 
00506 ,46126 3700 SAD <SPTR> 
oo 5477 623213 371~ JMP PAPER1X 
Po5500 ;46127 372 SAD <SPTP> 
00550~ 62J273 3730 f1" PAPER,X 
00550 443273 3740 sz PAPER NO PAPER TAPE MNEMONIC 
oo55o3 623213 3750 JMP PAPER,)( 
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c 

005504 

003215 
005504 103254 
Oo55Q5 141000 
005506 •2J275 
Po5507 l021'2 
005510 546130 
005511 605524 
005512 H6131 
0 0 55s, 3 0 42(12 
005514 ii02111 
005515 346115 
Po5!Js.6 04~111 

005517 
005520 060011 
Oo?521 44~156 
0Q5522 '44J2'15 
Po5523 623215 

0055~4 
Po5534 60;f714 

005535 

003217 
005535 346103 
Oo55~6 660510 
005537 04J246 
Do5!uo ao2110 
005541 •saooo 
$055142 ~43246 
Po5513 043246 
00551114 ,06114 

3760 
3770 
3780 
3790 
3800 
3810 
3820 
3830 
3840 
3850 
3860 

3870 
3880 
3890 
3900 
3910 
3920 
3930 
3940 
3950 
3960 
J970 
J980 
3990 
4000 
4010 
4020 
4030 
4040 
4050 
4060 
4070 
.080 
.090 
4100 
4UD 
020 
'130 
4140 
U50 

4160 
4170 
,ieo 
4190 
4200 
4210 
4220 
4230 

• 
• 
• 
* • 
• 
• 
• 
• 

SAVE 

CFULL. 

• • 
* • 
• 
• • 
• • 

GROWTH SYSTEM LOADER 

GHOWTH SYSTEM STANDARD CATALOG ROUTINES 

,EJECf 

SAVE C~ECKS T~c CATA~OQ rOR TME NAME FOUND IN TME AC 

~ETURN IS •1 l~ THE FILE IS ALREADY SAVED 
A CATALOG ENTRY IS CREATED FOR THE NAME AND ~ETURN IS •2 OTMERWISE 
!XITS TO AN ERROR MESSAGE IF THE CATALOG IS FULL 

ON RETURN CATX POJNTS TO TME rlLE NAME IN THE CATALOB 

ENTEH SAVE 
1 PMC SAVE.ON 
I' I 

JMS 
SKll 
JMf' 
L.AC 
hD 
JM!' 
TAO 
!UC 
L,AC 
TAO 
OAC 
WORD1 
CIAO 
uz 
ISZ 
JMP 

CUL 

SA VE, X 
CATL.OG+2 
<CATMAX} 
CF'UL.L. 
( • 1) 

CATl..OG•2 
CATL.OG•l. 
(F'CBLEN> 
CATL.OG•l. 

ICAU,X 
DSBAL.T 
SAVE 
uve.x 

LOOK UP NAME 

DONtT ALL.OW DUPLICATES 
LOAD fME f CB COUNT 
CMSCK ~OR CATA~OG AL~EAOV rUL.L 
ves ~~ EXIT To ERROR MESSAGE 
eOUNT THE ~EW r11..E 
UPVATE TME FCB COU-T 
GET F'RSE l'OlNTER 
ADD ONE P1L.E CONTROL BLOCK L.SNBTM roR TME NEW ENTRV 

RECOVER TMe F'ILE NAME 
UUE IT 
rLAG TME CATALOG HAS BEEN ALTERED 

MESS <CATALOG F'U~L.),12, 
JMI' INEXTI. 

·~c RECEIVES A wORD cOuNT IN THE AC AND CALCul.ATES rME hEAST lNrEGER 
NUMBER OF BLOCKS THAT CAN MOLD TMA• LENGTH, IT TMEN ALLOCATES THE STORAGE 
IN TME CORE CATALOG MiAOER ANO RETURNS WIT~ THE DEVICE ADDRESS OF TME 
'I~ST FREE BLOCK lN TM~ AC • 

IXIT lS TO AN ERROR MESSAG& lf TMIS ALLOCATION WOULD RESULT IN 
OVERF~OWING THE DEVICE. IN TMIS CASE TME CATALOG IS UNA~TE~ED, 

ENTER At.C 
,PMC SAVE,ON 
It t 
UD 
~RSS 
DAC 
~AC 
~MQ 
ho 
DAC 
ANO 

<377) 
a, 
CUM1 
cATLOG 

CTEM1 
CTEM1 
( 1777, 

ROWND UP TO A 8LOC~ 
AC • MINIMUM INTEGER NUMBER OF BLOCKS REQUIRED 
SAVE IN A GOOD RANftOM •LACE 
meT TM& POINTE~ To TME FIRST FREE BLOCK 
UtlE IT 
ADI TMf RiQUISTeo NUMB!R OF BLOCKS TO roAM A NEW POtNTER 
SAME THE New ,Ol~T!~ 
EXTRACT B~OC~ NUMBER 

PAGE '45 
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c GROwTH SYSTEM STANDARD CATALOG ROUTINES 

Oo55t45 342113 4240 TAD CA TL.OG•J SEi IF WE OVERFLOWED TME DEVICE 
005546 140100 4250 !MA NQ IF' SKP 
0055t47 605554 4260 JM"' DF"UL.L F'ULL .... HEl..P•?I• 
Po5550 ~03246 4270 L.AC CTEM1 
Po555t 042110 4280 DAC:: CATLOG SET THE FREE rca POINTER NOW WE KNOW IT W IL. L. BE OK 
Po5552 ~41002 4290 L.ACQ RESTOR6 T~E DEVICE ADD~ESS OP TH5 FIRST F•EE BLOCK 
005553 62J277 4300 JMF" AL,C,)( 

4310 
0055,4 4320 DF°ULI. Mi:SS <DEVICE F" Ull.>, 11. 

005564 603714 4330 JMP SNEXTI. 
4340 ,END 
8750 ,MEAD 
B760 , 1NSFH IDL18RARV1PDP9LtBsTTVNON 
100 , l NE SOEBUG,1 
120 ,1re SDEBUGt1 
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130 
140 
150 • 
160 • 
170 • 
180 • 
190 • 
200 • 
210 • 
220 • 
230 • 
240 • 
250 • 
260 • 
210 • 
280 • 
290 • 
300 • 
310 • 
320 • 
330 • 
HO • 
350 • 
360 • 
370 • 
380 • 
390 • 
400 • 
uo • 

GROWTH SYSTEM LCAOER 

MTSS~PDP9 NON-INTERRU~TING TELETYPE HANDLER 

,STlT~ MTSS-PDP9 NON-INTERRUPTING TELETYPE HANDLER 
,HEAD T 

~ROGRAMMEU BY ROBERT W. BLiAN 

LAST ~EVISEO 24 MARCM 1972 

TMIS HAND~ER PERMITS NON·INTERRUPT DRIVE~ INPUT FROM ANO OUTPUT 
TO TM~ CONSOLE TE~ETVPE ON THE POP~9 COMPUTER, 

TMlS HAND~ER ALTERS TME AC, AND MQ, IT DO!S NOT ALTER ANY CORE 

PAGE ~7 

MEMORY OUTSIDE OF ITSELr. IN PARTICULAR JT ooes NOT ALTER ANY AUfQplNOEX REGISTER. 

DAT A FORMATS I 

1> OCTAL 

2> SIXBIT ~· SIXBtT IS B·BIT ASCII MI~US 240, THIS MAPS TME PRINTING 
CHARACTERS ONTO TMi S6T 0•77, ASCII VALUE 333 fl, IS UIED tOR 
CARRIAGE RETURN AND 335 (J) ts USED FOR LINErEED. NOT& TMAT NEITHER 
333, 335, NOR ANV CONTRO~ CHARACTE-S CAN BE RECOGNIZED IN SIXBIT, 

3> ASCII •• ONE ASCII CHARAcTeR IS STORED ~ER wORD. ~INE INPUT 
IS STORED IN THIS FORMAT, SINCE TMERE IS ONLV ONE LINE-eUrfER 
TME EXTRA BUfFeR L&NGTH WASTES ~ESS S~ACE THAN WOULD TME HANDLING 
ROUTINES NECESSARY FOR OTHER FORMS OF ~ACKING CMMRACTERS, 
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T 

003301 

003301 
000120 
003303 

Po3423 
003424 
~03425 
Po3426 
00~427 
003430 
Po3431 

003422 
000000 
000000 
000000 
000000 
000000 
000000 

005565 

420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 
570 
580 
590 
600 
610 
620 

OU05S07 

WORD8 
STD 
BUF"F"R 
• 
• 
* .. 
B6NO 
BPTR 
Tl 
T2 
C~UR 

D~MTR 
COUNT 

GROW Tl-I SYSTEM 1.,0ADER 

CMTSS TEL.E TYPE 

,STITI.. CM TSS TEl.,E TYPE 
, I F'E PuRcoo,1 
.use IMPURE 

,BL.OCK 2 
,EQU so. 
,81.0CK STD 

VARIABLES 

'""1 
,OSA 
,Oh 
,OSA 
, DSA 
,CSA 
I DSA 
• 1 re PURcoo.1 
.use PURE 

HANOL..ER) STORAGE •REA 

MANDL.ER) STORAGE AREA 

ROOM TO ACCUMU~ATE TWO VALID WOADS 
5TANDARO JS AN 80-CMARACTER LINE BuFfER 

END or THE C~ARACTSR BUF"F"E~ 
'OINTER TO cURRENT~Y ACTIVE WORD IN LINE 9UfF"ER 
TEMPORARY VARlABl,.E 
TEMPORARY VARIABl,.E 
STORES LATeST CHARACTER rRoM FGET 
STORES LAT~ST DEl.IMITER TMROUGM CHRID 
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005565 

003432 
005565 100312 
005566 206132 
905567 043424 
tJo55'o 143431 
005571 143430 
Po55?2 700313 
~05573 605512 
005514 546133 
005575 605617 
0055'6 !i461J4 
005517 605615 
P056DO 65~000 
005601 203424 
005602 543423 
Po56Q3 74UOO 
Oo5604 44;$424 
OQ56o5 64l.002 
0Q56Q6 063424 
Po56D7 !146135 
Qo56s,o 141000 
Oo56U 605,12 
Pof,612 163302 
tto56S.3 043424 
Oo56S,4 t23432 

Po56!5 
Po56l6 
Po56s.7 
005620 
Oo56U 
Qo5622 
005623 
Po5624 

630 
640 
650 
660 
670 
680 
690 
700 
110 
120 

'130 
740 
'150 
760 
'70 
180 
?90 
800 
810 
620 
830 
840 
850 
860 
870 
880 
890 
900 
910 
920 
930 
940 
950 
960 
970 
980 
990 
1000 
1010 
1020 
1030 
1040 
1050 

OU05s07 

• 
• 
• 
• 
• 

1 NL. IN 

l NL. 

lN1 

lN4 

11.INE 

1CHAR 

GRO~TH SYSTEM LOADER 

CMTSS T~LETYPE HANDLER> LINE BUFfER INPUT 

,STlTL CMTSS TlLETYPE MANDLER> LIN~ BUFFER INPUT 

THe P~oGRAM IS PROTECTED AGAINST oVERF6oW OR UNDERFLOW OF THE LINE 
eUPF~H. UNDERFLOW <EXCESS DELETIONS) 1s IGNORED, AND OVERFLOW CHAIACTERS 
4RE LOST, EXCEPT FOR THE LAST CHARACTER TYPED. 

PAGE 49 

ENTER INL.IN SUBROUTINE TO READ IN AND eurFER A LINE FROM T~E TELETVPE 
,PMC SAVE.ON 
I• I 
l(R9 
L.AC 
OAC 
oz~ 
DZr-1 
l(SW° P<Rl3 
JMF' 
!AD 
JM? 
SAO 
JMfl 
l.MQ 
L.AC 
SAO 
SKF» 
tSZ 
l.AOQ 
"AC 
SAD 
SKfl 
JMll 
I.AW 
OAO 
JMI' 

JMS 
.JM? 
I.AO 
SAD 
JM!' 
TAD 
DAO 
JMP 

C 8UFF'R• 1.) 

BPTR 
COUNT 
DL.MTR 

• •1 
CSBKARR: 
1CHAR 
<iCONTX: 
1L.INE 

BPTR 
BENO 

Bl'TR 

BPTR,X 
<SCR> 

IN1 
BUF'FR•1 
BPTR 
INLIN,X 

CRLF 
I NL. 
BPTR 
I NL. 
IN1 
(•1) 
BPTR 
IN1 

ONCE, ON ENTRANCE, CLEAN UP ANV PRIOR INPUT 
LOAD A POINTER TO START OF TME eurreR ~INUS ONE 
INITIALIZE TME BUF,ER POINTE~ 
INITIA~IZE TME WOR9 FETCMEO COUNT 
JNlTlA~IZE THE L4Sr DELIMITER STORAGE 
GE' THE NEXT lNPuT CMARACTER 

DELETE ONE CHARACTER IF IT WAS A BACKARROW 

DELETE THE ENTlR! ~INE IF IT WAS A CONTROL X 
SAVE TME CHARACT!R 
LOAD THE CURRENT BUFFER POyNTER 
SKIP I' NO OVERFLOW 
AVOID DAMAGE DUE TO OVERFL.OW 
ADVANCE THE POlNTER ~- IT IS STILL WITMIN THE BUFFER 
RELOAD TMi CHARACTER 
AND PUT !T IN TH& eurreR 

EXIT WMEN A CARRtAGE RETURN rs ~OUNO 
ELSE GET T~E NEXT CMARACTER 

RESET THE BUfFER POINTER AT fHE END Or TMB L.INE 
AND RETURN TO TM& CALLER 

PRINT THE RESPONSE TO A LlNE•DEL.ErE 
RElllEAD--THE L.INi 
LOAD THE BUFFER ~Of NTEA 
SKIP IF NO UNDERrLOW 
ELSE IGNORE TH& coeMAND 
DECREMENT THE BU,F!R POINTER 
AND SA VE 1 T 
GET TME N6XT CMAAACTSR 
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0056~5 

003434 
005625 143426 
Oo5626 103452 
Oo5627 623434 
oo5uo s,03450 
@05631 1034'4 
Po5632 60,654 
Oo56J3 623434 
Oo5634 '14i400 
005635 443426 
~05636 506136 
Oo56~'7 043425 

Po56ttO 
oo5u1 
Po56•2 
0056•3 

0056H 
Oo56ct5 
0056•6 
posu1 
h5650 
Po5651 
Po5652 

t4050J 
Z03J01 
640603 
043301 

203302 
144000 
653122 
000012 
641002 
;143425 
043302 

Oo56!53 605630 

005654 
005655 
Oo5656 
~05657 
~05660 
Po5661 
~05662 
005663 
{)05664 
005665 

,46137 
605663 
ao3426 
744200 
623434 
~03301 
•o56'12 
103450 
103454 
605611 

1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 

USO 
1190 
1200 
1210 
1220 
S.230 
1240 
1250 
1260 
1270 
1280 
U90 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1480 
1490 
1500 
1510 
1520 
1530 
1540 
1550 

0005;07 

• 
* • 
• 
• 
• 
• 
• 

NU~IN 

NUM20 

NUM26 

GROWTH SYSTEM LOADER 

<MTSS TELETYPE HANDLER) OCTAL WORD INPUT/OUTPUT 

,STlT~ <MTSS TELETYPE HANDLER) OCTAL WORD INPUT/OUT~UT 

OpERATION RETURN ~ AC 
----·--··- ~----- - ------ ~----~ ~-~----------~·-~--~-~------~--~-
INPUT 

()UTPUT 

ENTER NUMJN 
,Pfl4C SAVE,ON 
't' CIZM 
JMS 
JMli' 
JM$ 
JMI 
JM" 
J~o· 
UL. 
ISZ 
AND 
CIAC 

L.RS 
I.AC 
l.l..I 
CIAO 

~·c 
Cl.I. 
MUI. 
10. 
L.ACQ 
hD 
DAC 

JMP 

SAD 
JMP' 
I.AC 

T2 
INT IN 
NUMIN,X 
F'Gl!T 
CHRID 
NUM26 
NUMIN,X 

T2 
<17) 
T1 

3 
wOROB 
3 
WOROB 

WORDB•1 

0 x 
1 DEL.!M 
1 OCTAL 
x x 

x 
x 

DEl.lM 
x 

FORMAT SRROR DISCOVERED 
f lRST NON~BLANK CHARACTER IS A DELIMITER 
SUCCESS,U~ AEAD or AN OCTAL NUMB&R 
successruL. WRITE OF AN OCTAL NUMBER 

INITIA~lZE TME DiCIMAL.•DIGIT·RECEIVED F'LAG 
INITJAl.IZE TME INPWT STRING, ETC 
RETURN +1 F'OR DELIMITER JS F'tRST NON~BLANK CHARACTER 
GET THE NiXT CMA~ACT!R 
IDl!NTirv IT 
IT IS A DiLIMITE~, SO EXIT 
!T IS A L.E•TER1 SO EXIT +1 FOR A FORMAT SRROR 
SKIP xr TME CHARACfER JS AN OCTAL. DIGIT 
ELSE iE SURE TME OEC!MAL•DIG!T•RECEIYED F'LAG IS !ET 
RETAIN JUST TM~ Dl8IT 
AND SAVE IT F'OR DEeIMAL ACCUMULATION 

SAVE TME nOCTAL n1S1T" 
LOAD T~E ~REVIOUSLV GATMERED nCCTAL NUMBER" 
CONCAT&NATE THE "OCTAL DlGITln 
AN~ SAVE TME RESULT 

LOAD TME PReVJOUSLY ~ATMiReD "D&OIMAL NUMBeR" 
!ET TM6 LINK FOR T~E MULTlPLV 
MULTl~l.Y T~E PREVI~UI "DICIMAL VALUE" 
BY 10 '.OR QEClMAL 
LOAD TME RESULT 
ADD TME CURRENT "DECIMAL DIGIT" 
AND S4VE TME TOT4L HOECIMAL NUMBIR" 

LOOP 

CM&CK roR A PeRIOD 
IF so, -PIC~ uP rME DECIMAL VALui 
ELSE ~OAD ?HE DECllAL·DlGITS.R&CEIVED F'LAG 
AND SKIP lf" TMERE WERE NONE 
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SU 1C~L 
JM,. 
LAC 

NUMJN,X 
WOROB 
NUM29 
F'GET 
CHRID 
NUM28 

RETURN +1, LK~O ,o_ A rORMAT e~ROR1 DiCIMAL DIG!TS, 1UT NO PERIOD 
LOAD lHE OCTAL VAL~E 

JMI' 
JMS GE' THE NEXT CMARACTER 
JM5 AND IDENTtf"Y IT 
JMI' A DELIMITER IS LeGAL, SO EXIT 



005666 
oo=>667 
OQ56'10 
~0~6'11 
00~672 
0056'13 
Po~6'14 

05/31/72 

T 

623434 
744000 
62.3434 
,03302 
043301 
1H3434 
623434 

005675 

003436 
P.056'15 ~52000 
P.05616 741400 
Po5677 '150201 
005700 777772 
005101 04H25 
005102 641002 
Oo57o3 ?4l200 
Oo5704 744000 
005705 64h0J 
Po57o6 740200 
oo57o7 ?'44000 
Po575.0 ;J46140 
go57U 140400 
Oo57i2 10J456 
Po57t3 44H25 
005714 60,705 
Oo57S.5 700401 
Oo57t6 60,715 
Po5717 62J436 

1560 
1570 
1580 
1590 
1600 
1610 
1620 
1630 
1640 
1650 
1660 

1670 
1680 
1690 
1700 
1710 
1720 
1730 
1740 
1750 
1760 
1770 
1780 
1790 
1800 
1810 
1820 
1830 
1840 
1850 

OU05:07 

OCT OT 
OCT42 

OCT44 

GROWT~ SYSTEM LOADER PAGE 51 

(MTSS TeLETYPE ~ANDLER1 OCTAL WORD INPuT/OuTPuT 

JMf' 
~LI. 
JM? 
L.AC 
OAC 
!SZ 
JMP 

ENTER 
, P"1C 
t' I 

L.MQ 
SZI. 
SU I CL.C 
L.AW 
DAC 
1.ACQ 
9NA 
CLI. 
1..1..sc 
SU 
Cl.. I. 
TAD 
INI. 
JMS 
tsZ 
JMP 
U' 
JMP 
JMFt 

NUM{N,X 

NUM(N,X 
WORD8+1 
WORDB 
NUMIN 
NUMIN1X 

OCTO'f 
SAVE.ON 

"'6 
T1 

3, 

<260) 

TTYOT 
Tl 
OCT44 

.-1 
OCTOT,X 

A LETTER ~- EXIT +1 FOR A FORMAT ERROR 
A NUMBER -· C~EAR THE LINK FOR A FORMAT E~ROR 
AND EXIT +1 
LOAD TME DECIMAL VALUE 
SAVE THE CORRECT VALUE 
BUMP TO A RETURN +2 roR SUcceSSFUL 

SEf TME VA~UE TO BE OUTPUT 
SKIP 1r NO ~EADING ZEROES ARI TO BE SUPPA&SSEO 
SET A FLAG TO PRINT ONE CHARACT&A, ANVWAV, lr THE AC IS ZERO 
E~SE SET TME COUNT fOR TME STANDARD SI~ CMARACTERS 
SET TME NUMBER O' CHARACTERS TO BE OUTPUT 
RELOAD TME USER•S VALUE 
SKIP fOR A NON•ZERO VALUE 
ELSE FORCE A SINGLE lE•O To ~RtNT 
GET TME NEXT OCTAL. DlGIT 
IF IT IS Z!RO, DON'T CMANGE 'RINT·SUPP~ESSION STATE 
ELSE C~EAR TME PRINT INMIBIT AT THE rlRST NON-ZERO FOUND 
MA~E 4$Cll lN ANV CASE 
BUT SKIP Ir ~RINT JS INMIBITID 
ELSE PRINT TME DIGIT 
DONE71t 
NO _., "900P 

WAIT FOR THE TELETYPE TO SETTLE 
ves ..... ex1l 

-
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T 

oo5no 

oo3·Uo 
005720 '163301 
005721 043425 
005122 103452 
005723 623440 
005724 •43440 
Oo5725 103442 
005726 660714 
Oo5727 063425 
Po5730 103442 
Oo57H 660706 
Po51~2 a6J425 
Po5733 063425 
005734 103'442 
oos13s a6J425 
Oo57S6 063425 
Po5737 443425 
0051110 605725 

Oo57U 203301 
OQ5?•2 623440 

0057'3 

ool4•2 
Uo5HJ 103450 
Po57•4 10~454 
~05115 fl0,741 
Po5?.t6 140000 
Po57'7 H6141 

Po5n;o 623442 

oo57~H 

00~4'4 
90:;751 043425 
005752 223444 
00!:>153 •s2000 

1860 
1870 
1880 
1890 
1900 
1910 
1920 
1930 
1940 
1950 
1960 
1970 

1980 
1990 
2000 
2010 
2020 
2030 
2040 
2050 
2060 
2070 
2080 
2090 
2100 
2110 
2120 
2130 
2140 
2150 
2160 
2l70 
2180 
2190 

2200 
2210 
2220 
2230 
2240 

2250 
2260 
2270 
2280 

2290 
2300 
2310 

OU05107 

* 
* 
* 
* 
* • 
• 

SIXIN 

sp2 

SIX9 

91 )(5 

s1xor 
SIX24 

GROWT~ SYSTEM LOADER 

<MTSS TELETYPE MANDLER) SIXB[T WORD IN~UT & SIXBIT BUFFER OUTPUT 

,STIT~ <MTSS TELETYPE MANDLER) SIXBIT WORB INPUT & SJXB!T BUFFER OUTPUT 

OPERAfioN RETURN l AC MQ Ml!ANING 
·-·----·- ~---··· ~ ------ ~---·- ~·---~-~~----.,·-~----~~-----~----!N?UT 

OUTllUT 

ENTER s1x1N 
,P~C SAvE,ON . '. I.AW 
DAC 
JMS 
JMI' 
JSZ 
JMS 
Al.SS 
DAC 
JMS 
AL.SS 
)(OR 
DAO 
JMS 
xoi. 
OAC uz 
JMf' 

LAC 
JM' 

WO ROB 
T1 
INT IN 
SIXJN,X 
S l X 1 N 
SIX5 
12. 
T11 x 
SlX5 
6. 
T1,x 
T 11 )( 
SlX5 
11.x 
r1.x 
T1 
s1x2 

wOROB 
s1x1N,x 

1 DELIM X 
1 StXBIT DELIM 
x )( x 

FIRST NoN·B~ANK CHARACTER IS A DELlMITER 
successruL READ OF A 9IXBIT WORD 
successru~ WRIT& OF A S!XBIT BUFFER 

INITIA~lZE T~E 51X8IT BUFFER POINTER 
INlTlA~lZ6 T~E INPWT 
RETURN +1 rOR DELISITE~ IS FIRST NON~BLANK CHARACTER 
ELBE BUM, TO A GOOD RETURN 
GET TH~ PIRST GOOD CMA~ACTER 
AND PUT IT IN THE rtRST CMARACTER POSITION 
AND SAVE IT 
GE~ TME SECOND CMAPlACTER 
~UT JT IN THE SEOONO CMARACTIR POSITION 
eOMCATENATE TM! CHARACTERS 
AND SAVE THE RESU~' 
GEf THE TMlRD CMARACTE~ 
CONCATiNATE TME OMlRACT&RS 
AND SAVE THE R!su~t 
BUMP T~E SfORAGE eurre• ~OINTER 
LOIP 

LOAD THE r'RST 5lX!IT WORD 
tiXJT 

PAGE 52 

!NTER 
,l'MC 

SJx5 
SAVE,ON 

SUIROUTINi TO aeT TME NExT CMARACTER, MAKE IT ~IxBIT, ExIT IF A DELIMITE~ 

jM~ 
JMS 
JMI' 
NOi' 
TAD 

JMP 

E!NTER 
, ftMC 

••• 
DAC 
1..AC 
L.MQ 

FGET 
CMRID 
SIX9 

SIXOT 
SA VE, ON 

GET TH~ NEXT CMA~ACTeR 
IDiNTIFY IT 
EXIT IF IT IS A DE~IMITER 
PERM IT LETTERS 
MAKE SIXBIT 

SET TME NEGATIVE CNAAACTER COUNT 
LOAD TME NEXT WORD or OUTPUT 
SAVE IT roR PRINTING 
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T <MTSS TU,.ETYPE HANDLER> SIX~tT WORD INPUT & SIXBlT BUFFER OUTPUT 

00~754 443444 2320 rsz s1xor BU"4P THE POINTER 
Oo5755 103446 2330 JMS S l X26 ouTPuT THE FlkST CHARACTER 
005756 103446 2340 JMS SJX~6 OUTPUT THE SECOND CHARACTER 
Oo5757 103446 2350 JMS s 1X26 OUTPUT THE TMIRD CHARACTER 
005760 ~05752 2360 JM? SIX24 LOOP 

2370 
005761 2380 ENTER SIX26 

,P~C SAVE,ON 
OOHt46 51)(2& • t' 

005761 64i606 2390 L.LSC 6. GET TME NEXT SIXBIT CHARACTEA 
005762 J4U42 1!400 TAO <240) MAl(E IT UC I l 
Oo57t>3 546143 2410 !AD <333) CHiCK fOR CARRIAGE RETURN MAPPING 
Po5764 760215 2420 1..Alil $CR 
005765 ,46144 2430 SAD <335) CHiCK FoR ~lNE fEE~ MAPPING 
0Q5766 '160212 2440 1,.Aill $f.F' 
P05767 lOH5~ 2450 JMS TTY OT P~INT THE CMARACTER 
005710 443425 2460 lSZ T1 ALL CMARACTE~S P~lNTEO? 
005771 623446 2470 JM? s IX 26, x NO -· I.COP 
0057'2 700401 2480 TSP 
Po5713 605772 2490 JMI' .•1 WAIT F'OR THE TEL.EHPE TO SETl'LE 
Jo5714 623444 2500 JMP sixoT.x VES ..... e:qf 

U10 • 
2520 • 



TTY NON 05/31/12 

0057?5 

OOJ450 

T 

Oo57'15 •43424 
005716 223424 
005777 043427 
006000 623450 

006001 

0034,2 
Po6001 443431 
006002 143301 
006003 143302 
QQ60D4 103•4'0 
Po6005 50142 

88~88~ tB~R~: 
006010 ~23452 
oo6ou 140000 
Po6os.2 443452 
Po60!3 150001 
006014 ;}4~424 
Po6015 043424 
006016 6234!J2 

2530 
2540 
2550 
2560 
2570 
2580 

2590 
2600 
2610 
2620 
2630 
Z640 

Z650 
2660 
2670 
2680 
2690 

~ir8 
2720 
2730 
2740 
2750 
2760 
2770 
2780 

OU05107 

F'GET 

FGET9 
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,STlTL. 

ENTER 
,PMC ... 
lSZ 
L.AC 
OAC 
JMP 

ENTER 
, P"1C 
I t I 

ISZ 
DZ"1 
OZM 
JMS 
UD 
JM!' 
JMS 
JMll' 
~Olt 
!Sf 
ei.c 
hD 
DAC 
JM" 

(MTSS TELETYPE MANDLER) MJSCEL~ANEOUS LINE BUFFER ROUTINES 

<MTSS TE~ETYPE MANDLER) MlSCEL1.ANEOus LINE BUFFER ROUTINES 

FQET 
SAVE,ON 

BPTR 
BPTR,X 
CHAR 
FGET,X 

COUNT 
WO ROB 
WORDB•1 
FGET 
<SSPACE> 
• •2 
CMRID 
INTJN,X 

INT IN 

BPTR 
BPTR 
INTp~,X 

SUBROUTINE TO ~ET TME FIRST REMAINING CHARACTER FROM THE LINE BUFFER 

NO -~ BUMP TME POl~TER 
LOAD T~E NEXT CMARACTER 
AND SAVE IT 

INlrlA~IZE JNPUT WORO~GETTINQ 

COUNT THE WORD, SUCCESSfUL O" NOT 
INJTIA~IZE TMc TWO FIRST WORDS or TME INPUT BUFFER 

GET THS N&XT CMARACTER 
eMiCK IT FOR A SPACE 
TM•ow AWAY SPACES 
IDENTIFY THE NON•S•ACE 
RETURN +1 ~OR A DELIMITER 

ELSE BUMP TME RETUIN FOR A NUMBER OR A LETTiR 

BACK UP TMe POINTE• TO POINT TO THE rlRST GOOD CMARACTER 
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T 

006017 

00:$454 
Po6017 fSOhOJ 
806020 0434!6 
j06021 ~46145 
006022 145102 
006023 6060'41 
006024 H6146 
Po6025 145100 
jQ6026 lt060H 
Po6Q27 ~46147 
006030 145102 
P06031 6060H 
Po6032 H615o 
006033 74,302 
0060:14 606041 
006035 5oh'l 
006036 3461'2 
0 060:17 1 d102 
Po60•0 60604' 

Oo60H 
0Q60U 
Po6o•3 

Qo6o•4 
Qo6o•5 
Oo60•6 
~06047 

20J4'6 
04J430 
•234'4 

'4J04 
4434'4 
20~456 
6234'4 

006050 

oo;J4'6 

2790 
2800 
2810 
2820 
2830 
2840 
2850 
2860 
2870 
2880 
2890 
2900 
2910 
2920 
2930 

2940 
2950 
2960 
2970 
2980 
2990 
3000 
3010 
3020 
3o3o 
3040 
3050 
3060 
3070 
3080 
so9o 
3100 
3110 
3120 
3130 
3140 
3150 
3160 
3170 
3180 
3190 
3~00 
3210 
3220 
3230 
3240 

Qo6o5o 700401 3250 
Po6051 6060'0 3260 

OU05;07 

• 
• .. 
• 
• 
• • 
• 
• 
• 
• 
• 
• 

CM RIO 

TTY OT 

GRO~TH SYSTEM LOADER 

CMTSS T~LETYPE HANDLeR> MISCEL~ANEOUS CMARACTER~MANDLING SUBROUTINES 

,STlTL <MTSS TELETYPE HANDLER> MISCELLANEOUS CHARACTER~~ANDLlNG SUBROUTINES 

eH~ID -- SUBRoU-lNE To CLASSIFY EIGHT-BIT ASCII CMAR4CTERS. 
ENTER WITH THE CMARACTER IN TME ACI ~EAVE WI~H TME ElGMT-BIT C~ARACTER 
IN AC(0-17> AND THE LINK AS ro~LOWSS 

RETURN LINK MEANING 

•1 1 THE CMARACTER 1S A oe~IMITER Cl.E, NIITMIR A DIGIT NOR A LETTE~ 
•2 O TME CHARACTER IS EITHER AN UPPER CAS6 OR A ~OWER CASE ~ETTER 
•J 0 TME CMARACTER IS AN OCTA~ DIQIT 
•3 1 TME CMARACTER IS A DEClMAL DIGIT (8 OR 9t 

ENTE~ CHRID 
,!!'"IC SAVE,ON 
t •I 

AND 
OAC 
TAD 
IPAJSTL 
JMI' 

(377) 
TTVOT 
( .. 260) 

DL.MR 
( w10) uo 

lpAJCL.L 
JMP DIGIT 
TAD <·2> 
SJIAISTL 
JMF' DIGIT 
uo ( •6) 
SNAIS~A!STL 
JMP DI.MR 
AND <777737) 

SAVE THE EIGHT•BJT A9Cll CMA~ACTER 
AC < 0 FOR DELIMIT!RS 

CMARACTER IS A DELIMITER 
AC < 0 FOR OCTAL DIGITS 

CMARACTER IS AN OC,AL DIOlT 
AC< 0-FOR OECIMA~ DIGITS 

CHARACTER IS A DICIMAL DIGIT 
AC <~ 0 FOR DE~IMifeRS 

CMARACTER lS A DBLIMITER 
MAP ~OWER CASE INTO UPPER CA9E 

PAGE 55 

TAD <·33> 
Sl'A I CML 
JM~ 

AC < O FOR LETTE~S -~ L•1 FO~ LETTERSJ L•o FOR DELIMITERS 

LiTTR TMi CMARACfER IS A LETTE~ 

I.AC TTVOT LOAD THE DELlMITER 
OAC DL.MTR SAYE IT 
JMI' CMRID1X 

ru CMRID 
ISZ CMRID 
I.AC TTVOT 
JMI' CMRID1X 

RE~04D THE CMARAOTER 

!NTE" TTVOT 
, JU4C SAVE, ON 

WAIT FOR TME TELBPIINTER TO IE F~EE 



TTY NON 

Po6052 
000053 
006054 

05131/'2 

T 

700301 
100406 
62;}4'6 

006055 

ooH6o 
006055 160215 
0Q60S6 ~OH'6 006057 60215 
006060 U~4'6 
~06061 160U2 
906062 io;J4'6 
006063 100401 
006064 6060U 
006065 623460 

OOH62 
003462 
oonoo 
006066 

006066 777000 
So6067 ouooo 
tto6070 000002 
Po6oh 000001 
0060'2 040000 
Oo6Qt3 •364'4 
Po6074 000400 
Oo60'5 000004 
eo6o'6 '14263 
Oo60'17 •2'1'6 
006100 06251 
tto6101 0117'7 
006102 '1756'.0 
806103 0003'1 
()06104 017400 
006105 014000 
006106 171400 
006101 '17,110 
Po6UO 00h11 
0061!1 000101 
006112 140000 
Po6U3 001300 
006114 001717 
P06U5 000005 

3270 
3280 
3290 
3300 
3310 
3320 

C,_L.F 
3330 
3340 
3350 
U60 
3370 
3380 
:5390 
3400 
3410 
3420 
:5430 
3'440 
3450 
3460 
1770 
8780 
8790 Cii4ECI( 
8800 
8810 
9820 ~iT 
8830 

QROWTM SYSTEM ~OAOER PAGE !i6 

<MTSS TEL,ETYPi MANDLER7 MlSCELL.A~EOUS CMARACTER~MANDLING SUiROUTINES 

KILL~THE~OUTPUT 'ElTURE 
PRINT THS CMARACTE• IN TME AC 

1(5, 
n.s 
JMI' TTYOT Ix 

l!NTiR CHL.F" 
, ,.MC SA VE, ON 
't' L,AW 215 
JMS TTVOT 
L,AW 215 
JMS TTVOT 
L.AW 212 
JMI TTY OT 
'5' 
JMP' .-1 WAtT FOR THE TTV TO SETTLE 
JMP CRL.F Ix 

,MIAD 
,L.UT ON 
,END 
,MUD 
,Uli IMPUAli 
,iQU t 
,1..oc PURSTR 
,uu PURE 
~ OllDiff JMP+020000 
,END MUTART 
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onss TELETYflE MANDLER) MJSCEL~ANEOUS C~ARAClER-HANDLING SUBROUTINES 

ono116 000272 
000117 000257 
~00120 '445320 
~00121 777700 
Do6122 646000 
Uoo123 446400 
000124 445300 
~00125 {>06Q64 
000126 606462 
Uoo127 606460 
000130 777716 
006131 '177717 
006132 003302 
000133 000337 
006134 000230 
Oo6U5 000215 
Oo6U6 000017 
006137 D00256 
Oo6UO 000260 
l)oo1u '177540 
00614'2 000240 
Oo6u3 000333 
OQ6U4 000335 
Oo6U5 771520 
Oo6U6 777110 
0Q6U7 177116 
006150 177112 
006151 171137 
006152 171745 

TRANSF"ER ADDRESS 603701 

-
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CROSS REFERENCE TAIL.E 

17).3 • 0 4510 '520 
'l6 ,310 HOO 
27 ,311 3410 

4453 .DK 770 
4464 .or 750 
6460 ,T? 760 
2023 10SAVE 1870 USO 
2024 us•vE 1880 U20 

5 3AC 3370 
305 3RE~T 3870 ueo 

51 !TEMO 3530 3'40 
52 3TEM1 3540 3550 
53 3TEM2 3550 U60 
54 3TEM3 3560 3'70 
55 3TEM4 3570 USO 
16 3TEM5 3580 U90 
57 3TEM6 :1590 uoo 
so 3TM20 :s~no 3930 

2 3TMh 3350 
3 3TMa2 3360 

t4nOo 7K 1030 
16000 81< 1020 910 1010 2640 2650 

6i1?5 9MAPBU 3320 U20 1730 1880 2290 5860 6930 7790 7960 8Q90 740 1340 1680 
~590 3210 3670 3860 4110 720 1170 1660 1970 2S91 2280 2380 
2580 u•o 2930 3240 3320 

414263 ABS 850 •uo 
17,3 AC 4520 U3D 
17~6 ACS 4550 4'60 
20~5 ACsAve s.810 U20 
2022 ACSlil 1860 1170 

t 77i? ADRIS 430 •uo 
246 AMP~SN 290 
300 AT 2950 
300 ATSGN 2900 

422030 BAS 420 
2151 BCNTRL. 2330 U40 
321.7 BCOUNT 8510 010 060 

425156 BIN 860 •120 
4366 BINPPT 4600 H90 

634 BITO 3970 3980 
641 BITS.7 4020 4030 
635 BIU6 3980 ;J99Q 
636 Birt 3990 ODO 
637 Bf T6 000 4010 
6AO B T7 4010 4020 
337 Bl<ARR 240 IOD 
6~2 Bl.7 •030 4040 
643 Bl.8 4040 4050 
400 Bl.Kl.EN 630 1'20 1640 4830 

17~7 Bl.t<MSK 610 1060 1110 
1. 7740 BOOT 520 530 2580 

2000 BOUNOA 440 96D 980 990 1000 1610 5040 5010 2100 2110 
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CHOSS RE;:-ERENCE TABLE 

.S2).4 BPA~AM 8500 6960 
317 BRK 5550 
3.54 BSLASH 390 

2170 BUF'HR 2490 2550 410 420 680 6~0 1340 8700 880 
10Po BUF'~EN 2500 2550 
3?.77 c ALC 4150 3400 3860 4300 
5:>64 c CON 1550 1480 
5?.63 c IGN S,540 1460 
3)54 c cni.. 1680 2720 3980 4270 7380 1120 1190 1280 2010 2020 2030 3870 
3~56 C CORE 2080 1800 2220 
3262 C DISK 2290 U2o 200 
3247 C RCAT 740 3150 3510 4360 1230 2710 
3275 C UVEi 3860 3320 3680 3890 4010 4020 
5226 c,010, 1390 
5?.40 c ,ou. 1420 
5301 c,os.2, 1840 
5461 c,os.3, 3610 
5547 C,014 1 4040 
5557 C ~ OS.5, 4320 

1 c•rFJL.K 550 860 
400 CAT"9EN 560 2550 

2110 CAT"90G 69Q '90 2340 2J60 2420 24'0 24,0 200 2500 2520 2530 2560 2590 
3160 1050 1080 1100 1UO 18'0 1910 3900 3940 39!JO 3970 4190 
·~40 4280 

7777"'6 CATMAX 620 3910 
h CATX 500 2740 3410 3440 3460 3410 3700 :S75o J760 3850 •aoo 4010 4030 

4050 •290 4310 4320 4330 7420 1440 7450 7470 1900 1940 1960 
1980 2230 2440 3990 

61\4 ceo 4050 4060 
6~5 CB1 4060 4070 
6~6 C85 4070 •oeo 
6~7 C87 4080 '090 
6h CBl.8 4090 •100 

s3i2 CCATL.1 1890 1750 
s3a1 CCATL.9 2020 1950 2240 2450 
53~6 CCATL.I. 1930 aooo 
3210 CCO,LG :Z950 1730 2600 3060 3550 
5524 CCF'ULL. 4040 3920 
3?.60 CCORCA 2100 
3257 CCO~DA 2090 2200 
5331 CCOAH :U40 1110 
3261 CCORLN 2110 
3?.46 CCTiMS. 560 1090 u:.o 750 790 1010 1030 1070 1180 1920 1'90 4180 4210 

4220 4210 
5440 coevci 3360 3290 1300 
5426 CDEVCI 3260 2730 
54~6 CDEVC4 3460 3320 
3211 CDEVCV 3210 2180 2910 3040 3070 <4410 ,2,0 2110 3250 3400 3410 
5554 CDF'UL~ 4320 4260 
3?64 CD ISCA 2310 
3263 CDISDA 2300 2410 
5.~43 CDISKJ. 2350 1130 
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CHOSS REfERENCE TABL.E 

3265 CDISLN 2320 
3253 CERCNT 1520 1360 1400 
5363 CGNAM1 2660 3020 
5366 CGNAM~ 2700 2650 3010 
5.~72 CGN•M3 2740 2700 
5376 CGN•M5 2780 UBO 
5410 CGN•M8 2880 2840 
3266 CGNAMi 2590 i100 suo 3960 4250 7360 2670 2740 2880 2890 
3462 CME CK 8790 

6 CHRMAX 3180 !200 
2 CMRPAK 3130 uoo 

~o Cl.l<MAX 2840 3180 
60 Cl.1<5PD 3160 U,70 

1757 Cl.OCK 4560 070 
i2 CMOX ,10 
tl5 CMP2. 3490 noo 
~6 CMPI 3'00 U10 

6 CNTRL 3380 3390 
272 COL.ON ;57g U40 3000 

2053 COMrLG 2200 U10 
254 COMMA 320 

2110 COMSTO 2210 2280 
230 CONTX 230 820 

435762 COR 880 
16000 C0R'4AX hO Peo 2UO 

3273 CPAJl>ER 3670 1280 euo 3240 3690 37lO 3730 :JHO 3750 
2:t15 CPARAM 680 U10 U7D 4230 
2is CR 220 910 uao 

5145 CRCAU 780 
5110 CRCAU uu 930 
5204 CRCU4 U60 U9o 
3251 CRC0VR 1340 1'40 s,7,0 8140 920 u•o 12!0 1370 1•10 t49Q 
5223 CRCVR4 1390 U90 1800 6980 1190 910 
5235 CRCVR' H20 s.uo uoo 

~7 C$PL. 3,10 ;5'20 
44 cSWP 3•eo U90 
6. 0 CTBF'R HOO 3630 360 

100 CTBIN H40 3650 3610 •a5o 
2000 CTEMPO 1630 
2001 CTEP4Pi S.640 
2002 CTEt1P2 1650 
2003 CTEMPJ 1660 
2np4 CTEMP4 '610 
2005 CTEMP' 1680 
2006 CTEMP6 1690 
2007 CTEMP? 1700 
20~0 CTEMP8 1710 
20).1 CTEMP9 1720 

102 CT F'l.,G 3650 U60 
4.364?4 CTI.. 810 2490 

l_04 CTNAM 3660 
2n43 D PC 2120 2130 
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CROSS RE;ERENCE T AliLE 

2:154 D BCA 2370 2380 13'0 2540 890 
2t53 D BOA 2360 2370 100 1570 1630 1660 2320 8170 810 850 870 950 
2t63 D FDA 2HO 2450 
2042 D ~oc 2110 2120 
2022 D ACSW 1860 
2156 D B•LT 2390 2•00 950 2600 2770 5060 8100 8110 4000 
2155 D B~EN 2380 U90 1410 2570 910 
2161 D BMAX 2420 U30 
2157 D BMIN 2400 2410 
2162 D BPTR 2430 2440 
2167 0 F'MAX 2480 zoo 
2165 D F'M IN 2460 2470 
2046 D M•SK U50 2160 
2164 D M,.DA 2450 2460 
2036 DA DR SW 2070 2080 
1762 DAPO 4590 '600 
1163 DAPS, ooo •ho 

653 DBK U20 4130 
i4 DiKNUM 2220 2270 

2054 OBKTAS 2210 2270 
2035 OBST OR 2050 2060 

422027 DDT 410 
t20fJO ODT5T ,000 

2037 ODUM SW 2080 a090 
1 DiBUG Jeo 100 120 100 120 190 120 

5436 DlyC3' 3340 U10 U'10 
1761 D'L.AG 4580 090 
1764 D'N 4610 4620 
2151 D'TYPii 2340 U50 
2045 OHICOR 2140 zuo 
2050 DI NLll R 2170 2180 

445300 DK. 740 U10 
4453ao ot<o 780 3040 

127 DK1 010 
156 01<2 4350 

i°57 DKCA 2750 
675 Dl<DON U70 4UO 

16000 Dl<LIN U50 2660 2320 
34 DKLINi 2660 

266 DK LOK 3830 H40 
777601 DK MAX 650 U10 

6i2 DKOYR 4160 4170 
2 Dl<AD 2760 

36 DKWC 2740 
4 DKWRT 2770 

2041 DL.IMIT 2100 U10 
2044 DL.OCOR 2130 U40 
2160 DMBMIN 2410 U20 
2166 DMF'MIN 200 200 

654 DO •130 4140 
662 002 4140 4150 
663 003 4150 4160 
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CROSS RErERENCE 'f ARl..E 

2152 oOrTyP 2350 ~360 
2A4 DOLL.AR aao 

2032 DPACSW 1980 
2040 OPATSW 2090 2100 
2051 DPCMSK 2180 U90 
2n52 OREGBR 2190 2200 
2035 OREGSW 2060 2070 
20t\7 DR EL.CC U60 2170 
1765 DSUT 020 030 

446400 OT, 720 3290 
2000 DTEMPO 1630 
2001 DTEMPS, 1640 
2002 DTEMP2 t.650 
2093 DTEMP~ 1660 
2004 DTEMP4 1670 
2005 DTEMP5 1680 
2006 DTEMP6 1690 
2007 OTEMP7 1700 
2010 DTEMP8 1710 
2oh DTEMP9 1720 

776701 OT MAX 640 U50 
740000 OVCMSI< 600 eoo 1020 3~90 

215 EQUAL 2910 
2,.1 EX CL.AM 260 

5 F'CB~EN 570 UJO 1260 1970 J960 
602 rGe 3950 U60 

3745 F'ORMAT U60 2190 2110 2920 3050 Jolo J67o 3730 3800 J8Jo 3970 •o9o ·4160 
4260 020 5290 1370 28~0 2860 3280 

1701 F'RCA 4HD 020 
1700 F'RDA HOO 4'10 
1702 F'Al.IN H20 4430 
1703 F'RSTA ••30 040 

2 F'UDGE 3190 uoo 
54i2 GNAM90 2980 2620 
5405 GNAME6 Zl!JO HOO 

2l6 GREAT 2930 
476257 QRO 870 4140 

4 MDRL.EN 980 
1700 JMPL.EN 990 
3110 IMPSTR 530 '60 

).O INDfX 490 
422020 INT J20 

'>~3 I 0. IN S910 U20 
525 IO.OT 3920 H30 

300000 IOB'-1< 2830 
1.,60 !OR$ 070 080 
10~2 IOTO 4900 4910 

652 JMP 4110 •120 
1.00 JTLiN 960 

1700 JTsTRT 950 940 960 1000 4400 
i6 t<BL~N 3610 U30 3640 3680 3690 37!0 3740 
10 KBNUM 3620 U70 3720 
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CROSS RErERENCE l'ABLE 

16 L0L0K 3630 
107 Ll.Bf R 3670 l6BO 3690 
t27 L1BlN 3690 3700 3720 4290 
131 Ll.FLG 3700 3710 
125 L.1LOK 3680 
133 L1NAM 3710 
136 L.2BFR 3720 3730 :57'0 
t?6 L.281 N 37"40 3750 4330 
160 L2f"LG 3750 3760 
154 1.2LOK 3730 
162 L.2NAM 3760 3770 

422026 I.DR 390 
2000 I.DRU 5040 
32~0 L.iADER 7960 H10 7710 8040 

?.14 L.ESS f 920 
2i2 L.' 210 a•4o 

3231 M NP 8610 5160 6010 6570 
3234 M P2 8640 '170 6'20 6880 
3245 M WT 8710 2000 2030 4340 4550 5680 5HO '9'0 6450 7220 1210 
5t42 M ADO 8470 5630 ,760 5870 5910 5960 ,9,0 6140 6400 
21io 

"' 
eu, 410 4620 080 7590 

3221 M SW$ nJO UDO 6300 7050 
4U6 M CL.i 2170 1240 
4107 M GW2. 1990 1930 
4203 

"' 
LDU 3030 UDO 

3230 "' LEN 8600 U60 100 1450 1460 :sJto 34~0 ~780 3810 3840 4060 46!50 4670 
11113 0 010 5210 6790 7110 1460 1500 7560 

4767 M P21. 1160 040 
5005 M PUN 7;s60 UDO 
41i6 M PUR 2900 U8D 
4307 M REP 3960 1380 
4256 M UV 3660 8360 
44i4 M Teo 4950 ,010 ,260 
3241 M TOP 8690 9230 ,900 
4163 M UNI 2700 a;uo 
4445 M AS Sr 52.50 •uo 
2022 M ACSW 1860 

140PO M BASi 400 U20 6620 
4355 M BIN' 4480 4130 
'4400 M BINI. 4700 4110 o•o 
1000 M BMAX 430 1390 ioo 1'20 1640 4600 4850 
3222 M BDTM 8,40 J740 •uo 5200 6630 6660 67~0 7070 
3220 M BUF'A 8'20 6130 6160 6S,9Q 6240 6210 62 0 6Uo 6330 63~0 6380 6410 6430 

U40 hU 
50i3 M BUF"N ''OO 1640 
32i3 M c•TP 8550 3710 070 3880 4020 4310 46&0 4990 6550 6840 7UO 7200 u M CMDX 450 1010 U10 1120 2460 32•0 3340 33&o 3380 3470 3!UO 3550 4630 

020 ooo 7600 7610 
5137 M COMI 8430 1080 
3730 M COMI. U10 U30 
4025 M COPI. 13.60 ueo 
3110 M COPY 1320 uso S.'10 1620 3490 ueo 1510 
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c~oss REF'ERENCE TAiLE 

5137 M DAClil 8440 '450 5510 
4174 M EXIT 2800 '320 8340 
3t14 M G~TW 1880 s,970 2040 2050 4700 5420 5540 5640 5680 5730 
40i7 M G~WI. 1900 1980 
4351 M GROi 4370 060 
4333 M GR or 4230 ~150 
3764 M HARD 1200 '550 5UO 5690 5740 
32~7 M IND• 8590 1,480 1530 2930 3060 31iO 3390 4300 4500 4530 4540 52'10 5300 

'310 6030 7430 
5140 M JMPW 8450 '02D '20 
4667 M L~NO 6510 '590 600 
461,3 M MLOi 6030 '320 69S,O 
46l7 M Ml.02 6070 6180 6420 
46n M Ml.0;$ 6100 
4663 M MTCD 6430 6370 
4t4o M NEW2 2430 2400 
3235 M P•,U~ 8650 1740 1780 
4533 M PL Di 5600 t460 
4525 M PLoa 5540 9790 
3206 M PNCM 1790 7620 '700 7920 
3237 M PTMP 8670 3S,70 3260 
3205 M PUNr 1770 7490 1680 7870 
5037 M PUNI. 7610 7630 
50t14 M PUNX 7680 7520 
4217 M PURI. 3260 3520 3560 
4252 M PURZ 3530 U1D 
3201 M PUTW 5850 ,750 ,900 5970 6020 6170 
4322 M RI Pi 4080 3190 
1000 M T~FI. HO UDO 
2170 M raur 420 '920 6290 6710 6750 1020 85QO 
4440 M TCD~ 'g3o ?JOO 
3240 M TEM e e0 2 5o 2160 3370 3430 4240 u!lo •9•o 5040 so10 6770 6810 6830 

U!50 nu 
3t16 M Tl Mi 2070 
3i'i2 M TPOT 1730 U?o 1810 4860 6560 7170 
3711 M~ooo. 970 
3717 M 1001, 980 
3737 M,002, 1140 
37~0 MtOD31 1160 
3767 M10D4e 1200 
4000 M10D51 1220 
40~2 M,OP6t 1240 
4427 M1007e 4950 
4475 M1008t 5390 
4?63 M10D9E 5800 
44)iO MB DON 4780 4710 47'0 
3~l4 Mil..OCK 8490 6040 6990 7010 
3203 M8UrIN 6930 6050 6120 6230 7060 
3?24 MCBUE 8560 5190 ,880 6610 
4560 MCKiRR 5800 5720 
3?25 MCK$UM 8570 2010 2020 5150 5370 55!0 5700 
5113 MCOMTB 8220 1060 1080 
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CHO SS REf"ERENCE T Al!'IL.E 

4036 MCOPU~ 1450 1410 
4o4o MCOPL4 1470 1440 
3226 MCOUNT 8580 5670 5710 6070 6320 7540 7570 7580 7630 7980 80:50 
4007 MDSAVE 1240 3690 
3734 MER~OR 1140 8420 
3212 Mf'ORCti 8090 1330 2110 2800 8130 8UO 760 1110 1160 1250 1270 

lo MINiUF' 3~00 ~610 
5141 MI NSTM 8460 5440 !5560 7230 

255 MINUS 330 
5073 Hl.EAD2. 7990 8030 
4756 Ml.END1 '070 6650 
4734 Ml.EN DZ 6870 7150 
3123 MHONxa 1060 3330 
37~4 MMONXT 00 

1230 3714 HNE)(TI. 980 470 oo 1050 1150 1190 1210 1250 2210 2780 3280 5080 
1720 18'0 3620 

37~5 MNSAyi 1220 2730 S99Q 4280 7390 
. 4771 HNXI. TS. 7180 4HO 6590 
3232 HOUT DA 8620 uoo 1600 1650 2940 

HOO 
30•0 u•o 3420 3500 4390 46f O 010 4840 

422023 MP1 350 
422024 MP2 360 

2032 MPACSH 1980 
4470 MPAPER '360 li60 ,00 5810 6900 12•0 
4211 MPCOPY 3130 2'50 
3236 MPF'l.AG 1660 'i40 ,380 6870 
1004 MPOPA 4920 
1000 Mf'ST 080 090 
4606 MPUTW3. !'980 '940 
1754 HQ .,30 040 
2016 MQUVi 1820 1130 
3701 MITART 920 1130 
2000 MTEfllPO 1630 100 1690 
2001 MTEMP2. 1640 
20P2 MTEMP2 1650 
2003 MTEMP_, 1660 
2004 MTEMP4 1670 
2005 MTEHP' 1680 
2006 MTEMP6 1690 
2007 MTEf'1P7 S.100 
2oio MTEMPI S.710 
2oh MTEMP9 1120 
4012 MTPOU 1780 

4221J25 MTR 370 
2000 MTR ST !5080 
1712 N4M~ 4670 4680 
46i$3 NBl.OCI< 6190 6060 6090 

5tlO NiWBR 3930 3940 
3117 Ni WHOA 2290 2200 2610 3190 
37~4 N&XTL 470 1'70 O'O 4330 

1711 NUMl3R '4660 •670 
243 NUM5GN 270 
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CROSS REFEAENCE TABLe 

623 NXPTR 3960 ~970 
702 oco •U80 •190 
103 oc1 •190 4aoo 
704 oc2 •200 •:z10 
705 OC3 4210 

574646 OF'f" 2130 
3233 QF'F'iET 8630 ,180 5610 6J9o 6720 7100 

575600 ON 2720 
1773 OVER 4680 090 

790 OVLEN 940 
1000 OVSTRT 930 920 940 4750 4880 4960 
2033 P2.0SAV 1990 2000 
2034 PUSAV 2000 U50 
2025 PACUV 1930 U40 
2032 PAC5W 1980 1990 

2fh Pef"LAG 3810 3820 
2017 PCS AV Iii S.830 1840 

256 PiRJOD 340 uo 
227 PVLAG 3770 ~780 

17 PMO 060 070 
1~6 PM1 ooo 4110 
155 PM2 •HO 050 

1 PM AN TO 2780 
21~0 PMF'L.A(i 2280 030 
1700 PMt.iN 2640 
2o25 PHSTOR 1920 "930 

274 PIDN2 '850 H60 
2#0 PIOCN 3840 H5o 

1001 PINT 4890 000 
3P3 PIOUT U60 3170 

602026 PL.DR 400 
253 PL.Ui 310 

·2026 PMQSAV s.940 1950 
602025 PMT~ 380 

256 PQINT ~!50 1460 
2027 PPCSAV 19'0 1960 

606064 PPT 690 ueo 
2031 PSCUV S,970 1980 
2030 PSTIAV 1960 1970 

606460 PTP 710 11720 
606462 PTR 700 ~700 

1 PURCOD 360 ':L40 ,270 430 610 
12100 l'URLEN S.010 

1775 l'URNM 4100 4710 
3700 l'URSTR , .. 0 990 1010 2560 1800 

546 PUTIN 3940 H50 
34 AACS 3440 

6 RCNT 3390 
35 RCORE 3450 

1003 RDBL.K 010 020 
32 RDTO 3420 
33 ROT1 3430 
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CHOSS FlEf:"ERENCE T ABL.E 

17<;05 RECOV 470 
422021 RES 330 

40 RESCAT 3470 HBO 
1000 RESl.EN 920 

234 RP LAG 3790 3100 
230 RPTP 3780 3790 
235 RPTR 3800 :se10 
242 RS co 3820 3830 

1776 RSTRT H10 
1755 SC ,, .. 0 4550 

273 SCOl.ON 380 
640000 SCRSTR 2670 

2021 scuve 1850 U60 
243 SHARP 2890 
257 S'9A6M 360 !Z790 
240 SPACE 250 2690 
317 SP COO 5410 

422122 SPL 430 
1000 &PL.IT 4960 

777400 SPMSK n9o 
252 STA~ JOO 

2020 sTUVi 1840 U50 
335 SWAP 3810 U90 
336 SWAP1 U9Q 3900 
340 SWAP3 3900 3910 

1000 SWC~T •750 060 
1003 SWCL.K 4780 4790 
1op4 SWERR 4790 000 
1007 SWMP1 020 030 
11110 SWMP2 030 04Q 
1002 SW MTR 4770 4790 
11ll1 SWOPR 4840 

422022 SWP uo 
10Q1 IWPPR 4760 070 

40 SWP5 ~'460 3470 
1005 SWSPL 4800 010 
1006 SXSPL. 010 4120 
1300 SYS BAS HOO 1110 eu 

413PO SYS DA 2810 
17735 SYSDEV ,30 

1717 IVS"1AX 2820 
34a5 T u ,60 1280 1400 1710 1110 19•0 2oto 2080 2090 2110 2120 2130 2290 

3426 T T2 570 
aoo 
1190 1260 UIO 

5512 T I NJ. 780 930 10IO 1050 
5600 T IN4 840 
5566 T I NI. 740 990 !OS.O 

1,0 T ITD 480 490 
3423 T BEND 540 160 
34~4 T BPTR 550 750 no 880 ~00 910 1000 S.040 2590 2600 2760 2110 
34~7 T Cl-IAR 580 2610 
3460 T CRl.F' 3320 960 ,.10 980 3410 

-
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CROSS REF"ERENCE TAIL! 

6041 T DLMR 3130 2980 3010 
34~0 T FGET 2580 U10 15!0 2200 2620 2610 
5745 T SIX< 2030 2140 
34~2 T SIX5 2190 2030 2060 2100 2250 
57~1 T SIX9 2160 2220 
56~7 UCHAR 1000 110 
5615 TJ,LINi 980 930 

100 TABLEN 2630 U40 
17500 UPIN '450 
17502 TAPOT 460 

3303 TBUHR 490 740 940 

3454 TCM~lD 2930 1220 15'0 2210 2710 3110 3170 :suo 3200 
3431 TCOLJNT 600 1170 760 2650 
60A4 TOIGIT 3170 3010 3040 
3430 TDU1TA 590 U30 2790 2990 770 3140 
2000 TEMPO 1630 1640 
2og1 TEMP1 s,640 1650 
20~2 TliHPlO 1730 1740 
20).3 TliHPU 1740 S.750 
201.4 TIMPU 1750 uoo 
2002 TEMP2 1650 U60 
2003 TiMP3 1660 1670 
2004 TEHP4 1670 UBO 
2005 TIMP5 1680 U90 
2006 TIHP6 1690 1700 
2007 TIMP7 1100 ,, 710 
20~0 TiMP8 1110 1720 
20h TiMP9 1720 S.730 
6000 T'GiT9 2620 
3432 Tl N'9 IN 720 no 4960 5400 1430 960 
3452 TINT IN 2640 1190 2000 2720 2740 2710 
60-5 T'9ETTR 3180 ~uo 
5630 TNUM20 U10 1430 
5654 TNUM26 1460 U30 
5663 TNUM21 1530 S.470 
5611 TNUM28 1'90 U50 
5672 TNUM29 1600 U20 
3434 TNUMIN 1110 1120 3790 4510 5000 52•0 2Uo 12DO 1240 1500 1160 1Ho 1610 

1620 
56t5 T0CT42 1670 
5705 TOCT44 1750 U20 
3436 TOCTOT 1660 UBO 19'0 

646000 TP. 730 3~70 
3242 TPARAM tPoo ooo uu 4850 6800 6860 1120 1140 7160 

376 TRCOFJ 5540 
375 TR CON 5530 

5752 TSIX24 2300 2360 
3446 TS IX26 2380 2330 U40 2~50 2470 
344() TS IX IN 1970 1040 4090 1440 2610 2760 3220 2010 2020 2170 
3444 TS I XOT 2280 970 980 1140 1160 1200 1220 1240 4950 5390 5800 1390 1420 

1840 3610 4040 4320 2390 2320 2500 
2000 TTEMPO 1630 
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CHOSS REFERENCE TAiL.E 

21.101 TTEMPl 1640 
2002 TTEMP2 1650 
2riei3 TTEMP3 1660 
2004 TTEMP4 1670 
2005 TTEMP5 1680 
2006 TTEHP6 1690 
2007 TTEMP7 1700 
20~0 TTEMP8 1710 
2011 Tf EMP9 1720 
34!:>6 T TYOT 3240 1800 2450 2950 3130 31to 3290 3340 3360 3380 

6 TTYC:l.K ~170 3180 
3 TTYNUM 3140 

lo TTY$PD 3150 ;u10 
3301 TWORDS 470 UDO 1690 1790 1930 2720 2810 2870 3050 3370 3980 1310 1330 

1350 1410 1510 1590 1600 1980 2160 2660 2670 
1774 TY Pi 4690 HOO 
1766 uC:ORE 4630 040 U60 
1l67 UOISI< 4'640 4650 2310 

336 UP ARR 2940 
16 U$0 4250 4i60 4280 

1.25 Uh --~90 000 '320 
154 U52 4330 040 '360 

0 U$eR 2790 
3 use~s 2850 uoo 

14000 UiL.iN 980 U40 
2015 UITORE uoo 1810 

15 uTo 4280 
124 Uh 4320 
153 UT2 4360 

1704 UT EMO 4440 4450 
1705 UTEMl 44!50 4460 
1796 UTEM2 4460 H70 
1707 UTEMJ 4470 4480 
1710 UTEM4 4480 400 
1711 UTEM5 4490 000 
1712 UTEM6 4500 010 
1710 VAl.ID 4650 4660 3480 

17717 vrl.•G 480 
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UNDErINED SYM80~S 

#1 5630 
ta ,640 

-~ ,650 ,, ,660 
#5 8680 
OEFIN$ 100 100 120 120 
M ~AD 620 

580 580 2680 2610 3210 3210 5130 5330 

MCMiCI< 610 
OCTZ 1790 
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MACRO CROSS JtErERENCE lABL.~ 

CHAR 1380 
CHROT 1340 
cou~r 1460 1170 
cRU" 1300 960 5410 
oELIM 1420 2630 2780 2990 
EMESS 1750 
ENTER 770 1320 1730 1880 2290 58!iO 69:JO 7790 7960 8Q90 740 1340 1680 

2,90 3210 3670 3860 4110 720 U70 1660 1970 2,9.0 2280 2380 
UBO 2640 2930 3240 3320 

F'ORMAT 1060 2190 2710 2920 3050 3010 !670 3730 3800 3830 3970 4Q90 4160 
4260 4520 5290 7370 2830 2860 3230 

L.lNi 1100 990 4960 5 .. 00 1430 
L.OOP 960 U30 1630 8030 
MUS 1620 970 980 1140 1160 1200 1220 1240 050 5390 5800 1390 1420 

1840 3610 4040 4320 
MiSSR 1520 970 no 1140 1160 1200 1220 1240 4950 5390 5800 1390 1420 

U40 3610 4040 4320 
MPO,F 5430 2S,50 1360 3470 
N6G 1010 ~770 5220 5660 6700 6780 1530 
NMESS 1670 
NUM 1Z60 3720 31'0 4,10 5000 5210 28'0 
OCT 1890 
OCT% S.840 USO 
STA~T uoo 
SWAP ,610 
WORtl U40 u•o OIO 1440 2610 2760 3220 
WORP1 1180 uoo 1790 1930 2720 2810 3370 3980 
WORP2 1~20 

-
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USE CROSS REfERENCE TABLE 

0 . ' ... ' 
0 ,REL., 
0 tMPURi 550 1320 1730 1880 2060 22•0 5850 6930 7760 7790 7960 8090 8480 

)40 Ho 1340 1510 1610 20~0 22•0 2590 2940 32!0 367Q 3860 
•150 440 720 1170 1660 1970 21?0 2280 2380 2580 2640 2930 
3240 !UO 8780 

3700 PURE 570 U20 1730 :1880 2080 22•0 '850 6930 7780 7790 7960 8090 8720 
!570 740 1340 1530 16•0 21Jo 2340 2590 2960 3210 3670 3860 

4150 620 720 1170 16•0 S.97Q 2190 2280 2380 2580 2640 2930 
3240 3UO 8810 
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DDT tNITIALlZAflON 

100 , ST IT l.. DDT lNITIALlZATION 
110 ,NAME TSSODT 
120 ENTER ,DEF IN 
130 *1 ML.T 
140 ,E~DM 
150 ,TtTL.c POP ... 9 TIME-SHARING SYSTEM DEBUGGER 
160 ,PMC ON 
170 , ABS 

000010 180 INDEX ,EQU 10 
012000 190 USE ,EQU 12000 
OOOODO 200 Di BUG ,EQIJ 0 

210 ,INSRT :O~I8RARYIPOP9LlBlLIBMACRO 
100 I l NE Dft8UG,1 

-



Lt.BMAcRo 05131/?2 

1940 
1950 
220 
100 
1250 
1260 
230 
240 
250 
260 
270 

OU05115 PDP-9 TIME•SMARING SYSTEM DEBUGGER PAGE 2 

TE~ETYPE lNPUT/OUTPUT MACROS 

, Ll ST ON 
,END 
,lNSRT :OLlBRARY1PDP9LlB:QROO~rlN 
,INE $0E8UG,1 
,L.IST ON 
,ENO 

RET ,OPDEF 620000 
reRMlNAT& ,OPUEF 705001 

.1.oc 16000 ... 2662 START so AS TO PUT DDT AT TMe eND OF USeR CDRe 



TsSuDT 

D13U6 
01J111 
P1J120 
hJ121 
01Ju2 
P13123 

05/31/72 

100000 
705001 
000000 
155206 
215074 
0531H 

280 
290 
300 
310 
320 
330 
3'40 
350 
360 
370 
380 
390 
400 
410 
420 

013124 l15607 430 
P1J1~5 '55075 440 
013126 613124 450 
P1J121 ~55076 460 
0131~0 141000 470 
013131 •13134 480 
P13132 213671 -90 
P13133 61~173 '00 

oUU4 '10 
P131~4 i15633 520 
013135 •13175 ,30 
P1J116 61~1~5 540 
0131~7 171717 550 
h3UO l55J6a . '60 
P131•1 05,362 510 

01;s1•2 '80 
h3U2 U5431 
0131•3 14iooo '9o 
0131•4 61~113 600 
0131~5 171717 610 
i131•6 35,J6Z 620 
P131•7 055362 630 

ouuo 640 
f>131!50 U'526 
013151 140000 6,0 

01h52 660 
013U2 U!5J66 
013153 155077 670 
013154 141000 680 
013155 ,13164 690 

0131,6 700 
013U6 ll15237 
§13157 055200 110 

013UO 120 
h316Q 115526 
P13161 140000 730 
01J162 a15200 140 

OH05,15 

• 
* • 
• 

~XP 

• • 
• 
EVI.. 

EVL.0 

PDP-9 TIME•SHARING SVSTEM DEBUGGER 

SUBROUTINES 

,STITI.. SUBROUTINES 
,HEAD 
EXP 

EXP EVALUATES A SYMBOL.IC EXpRESS!ON F'ROM TAE TTY 

700000 
TERMlNAT •x• ls ALSO AN E~IT 
0 
DZM EVA~ CL&AR CURRSNT VALUE 
~·c <JMP PLU) rAKE A O• TO START WITM 
DAC OJMP SAWE IN O'ERATOR JM• 

~00~ TO EVA~WATE EXPRESSIONS 

JMS 
hD 
JMP 
!AD 
SKP 
JMP 
LAC 
JMP .. ' 
JMS 
JMP 
JMP 
L.AW 
hD 
DAC 
NUM 
J/119 
SKP 
JM' 
I.AW 
hD 
rue 
WOAD 
JMS 
NOP 
r>EL.JM 
I.AC 
SAD 
11('1' 
JMP 
WORD1 
I.AC 
DAC 
WOAD 
JM9 
NOii' 
LAC 

T$F"GET 
c$1'ACE> 
EVL. 
CFIOINT) 

EVl.O 
LOC 
EVX 

TiCMRIO 
EVD 
EVL.1 
·1 
TSBPTR 
TSBPTR 

T$NUM1N 

EVX 
•1 
TSBPTR 
TS8PTR 

TSS l)(lN 

TIDLMTR 
( 44) 

NMD 

TSWOADB 
Tl, 

TSSJ>ClN 

T1 

GE' A CHARACTE~ 
CMICK f'OR SPACE 
TR!t AQA l N IF" 50 
CHICK FOR , 

BET TMi LOCATION COUNTER 
GO TO !ND 

CMICI< roR • NUMi&A 
INSTANT DE~IMJTER 
NO 

BASK UP POINTER 
SOE IT 
JNllUT THE NUM86R 

ro•MAT ERROR ON NUMB&R 
AND SKIP SYMBOL.IC 
BABK UP CMAR4CfE" ,OINTER 

GET A WORO 

GET TMI D&LIMITE~ 

CMICI< ~OR A $ 

NO EXTRANEOUS MEAD SVMBOL 
aef TMi MEAD SVMBO~ 

IAVE IT 
nET Mo•e WORD& 

IGNORE VACUOUS 
GE' THE HEADSVMBOL 

PAGE 3 
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SUBROUTINES 

U13163 741000 750 SKP 
!)13164 ~15210 760 NMD L.AC HEAD GET TME CURRENT MEAOSVM801. 
013165 055201 '170 DAC u SAME 1 T 
013166 U3337 ?80 JMS RJUS lltlQMT JUSTIFY 
1Ji31f,7 215201 190 L.AC u REIT ORB 
Q131 '10 255237 800 )(QR T$WOROB TRW lT 
013171 055237 810 DAC TSWOROB RESTORE IT 
0131 '2 U3271, 8~0 JMS SYMB LOIK IT UP IN THE SYMBOi.. TABl.E 
0131'13 055207 830 evx DAC TVAI. SAVE TliMll VAl.UE 
h3114 61h14 840 O,JMP JMI' rILLED IN TO I.AST OPERA TliR 
013115 1500001 e;o EVD Cl.A VALUE IS ZSRO ro- A VACUOUS WORD 
013116 t.33114 860 JMf' OJMP,X RE TUAN 

870 * 
880 • PL.US 
890 • 

013177 ;155206 900 ft1L.U TAD EVAI. 
P13200 '1~242 910 JMI' EVY AND CONTINUE 

920 • 
930 • Ml NUS 
940 • 

013201 950 MIN ~EQ NEhTE AC 
013201 740001 CHA 
Q13202 ~5'100 TAO c1> 
013203 613117 960 JMP PL.U MANDL.E LI Ka P.L.US 

970 • 
980 • OR 
990 • 

h3204 'f 40001 1000 OR OMA GliT MASK 
013205 115206 1010 AND EVAL MAii< OUT ii TS 
013206 25,207 1020 )( O" TVAL. PINO NUI VA~UE 
h3201 613242 1030 JMP EVV exn 

S.040 • 
1050 • XO" 
1060 • 

h3210 255206 S.070 IRA )(Oflt E VAL. DO TH& XOR 
Q132i1 613242 1080 JM' EVY UJT 

1090 • uoo • AND 
U10 • 

013212 lh5206 1120 AND AND EYAL. GEf NEW VAL.VE 
fa32i.3 61~242 1130 JMJlll EVY ANI IXlT 

U40 • 
U50 • MPV 
1160 • 

0132i4 000000 1170 OiET a ROUT I Nii TO SET UP F'OR UI 
h32t5 ?'41100 ueo 9,. 
h32S,6 :155101 1190 TAD ( .. 1) CONVERT 1'0 UNA "V 
Ot32S,7 664000 1200 HM 
013220 053230 1210 DA~ OST+1 S4VE ONE Of> 
013221 233214 1220 i.•e osn.x GET OP 
U3222 053227 1230 DAO 05T SA'IE lT 
P1322J U5206 1240 I.AC EVAL. GE'r n1e VAt..UE 
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SUBROUTINES 

Ot3224 740102 1250 CMI,. l Sr-1A CHECK 
h3225 353241 1260 UD ONE ADJUST rOR 1'5 COM~LEMENT 
013226 355101 127Q TAD ( • 1 ) 
013227 740040 1280 OST xx 
P13230 740040 1290 xx 
013231 641002 1300 l,,ACQ GET TME R6SUL.T 
h3232 14UOO 1310 SPA 
01J233 ~53241 1320 UC ONE ADJUST rOR l'S COM"'UiMENT 
013234 hJ242 1330 JMIP EVY 

1340 • 
1350 • MPV 
1360 • 

013235 113214 1370 M11Y JMS OSET 
0132:16 657122 1aeo MULS INSTRUCT JON 

1390 • 1400 • DIV 
1410 • 

h32S7 113214 1420 DIV JMS OSET SET UP 
013UO 644323 1430 DIVS INITRUr.:TtQN 
h32U oooou 1440 ONE 1 

1450 • 
S.460 • QET NEXT Ol'EAAToR 
l470 • 

h32-'2 05,206 11480 svv DAC EVAI.. 
01;s20 1490 DEl.IM GEJ TME CMARACTE~ TMAT STOPP!D US 

h32•3 11'366 L•C TSDLMTR 
1500 0,,A ,DfH"IN 
1,10 hD (#1 ) "Cl-fECI< F'OR OF'ElltATOA 
1520 ~AW #2 ~ET ADDRl!SS 
1,30 ,ENDM OPA 
1,40 • 

01J2U 1,50 OP4 PL.US1PL.U 
1J13U4 15,102 ~AD 0'L.UI > eMICK roR OPERATOR 
h32.5 17h'1 ~·w PL,U nH ADDRESS 

01UU 1560 O'A MlNUl1MIN 
h32'6 155103 UD <MINUS) CMICK ~OR OPERATOR 
h32'7 17UU 1.•w MIN GET ADDRESS 

013250 S.'70 "'' STAR.MPV 
h3290 t5!1104 SAD <&TMO CMiCK r.oR OPERATOR 
Qi 32r>1 17323' I.AW MPY GET ADDRESS 

01~2•2 S.'80 '"'' SL.ASM,DIY 
0132!52 f5!'105 IAD <SL.AIM) eH&CK roR OPERATOR 
013253 '73237 I.AW DIV BE!f ADDRESS 

0132f4 1'90 OPA EXCl..AM10i. 
013214 '''106 uo <UCL.AM) CMICK FOR OPERATOR 
0132'5 173204 a AW OR GE!f ADPR&SS 

0132'6 uoo J!I A BSl.UM1Ei:tA 
h3U6 t551Q7 IAD <SSL.UM) CHiCK ~OR OPERATOR 
01321? 17~210 I.AW ERA GE!f ADDRESS 

01;J2to 1610 OPA AMPRIND14ND 
013260 '5'1U SAD <AMPlltSND) CMiCK FOR OPERATOR 
Q13261 17U12 ~AW AND GET ADDReSS 
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SUBROUTINES 

013262 'f 40100 1620 SMA 
h3263 613267 1630 JM!' EVZ EXIT 1~ DONE 
013264 ~55111 1640 TAD <JMP·l..AW) '01'M POINTER 
013265 0531H 1650 DAO OJMfl SAME l'f 
013266 613124 1660 JMP EVL. LOOP 

01:$267 1670 evz It t DONE 
h3267 215206 1680 ;•e EVAL. tJET TME VAL..Ua 
0132'0 f)3;Ji20 1690 ET EXP RETURN 

1700 • 
015200 1710 .uS& STOR 

1720 • 
015200 000000 1730 !l 0 
P15201 000000 1740 T2 0 
h5202 000000 1750 n 0 
01520J 000000 1760 t4 0 
015204 000000 1770 n 0 
015205 000000 1780 T6 .DU 
015206 000000 1790 evAi.. 0 
015207 000000 uoo TVAI. 0 
h5210 000000 1810 litiAD 0 

01;J2h 1820 .un 
1030 • 
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SUBROUTINES 

1840 ,EJECT 
1850 • 
1860 • !YMtiQI,. TAEjLE L.OQl<UP 
1870 • 

000012 1880 SY"1dX ,EQU 12 INDE>< REGISTER F"OR S'OtBOI. T A91.E 
1890 • 

P1.S211 000000 1900 5Y~B 0 
0132'12 Z1J336 1910 I.AC SPTR GET TME SYMBOi. UBLE ~OINTER 
h3273 040012 1920 DAC SYMB)( 
013214 177757 1930 SCOIJNT L.AW ·SVMN GET TM& NIJMBEiR 01" SYMBOLS 
013275 055202 1940 DAO u 

01;}276 1950 nML. WORD1 GET TME F"!RST MAL.F' 
P132'16 h5237 I.AC TS WOADS 
013271 560DU 1960 SVMl.1 UD SVMB)(,>C CHICK A SYMBOL. 
013300 613306 1970 JMP SYMB2 roUND HAl,.F' 
h3301 •40012 1980 uz SYMB>C 
013302 H0012 1990 uz SYMBX 

013303 2000 1.001' T31SVMl..l 
013303 •55202 ISZ n 
013304 613277 JMll' SYML.1 
013305 613314 2010 JMP NOS 

013306 2020 SVM82 WORD2 OET TME SECOND MAI., 
013306 21'2•0 L.AO UWORDS•1 
013307 f600S.2 2030 SAD SYMBXtX CMICI< IT 
0133!0 613334 2040 JMI' SYMB3 TR¥ SOME MORE 
0133i1 U0012 2050 Ul SYMB)( 

01"3i2 2060 L.001' TJ, SVMI.. LOIK F"OR COUNT 
013Ji2 145520~ uz T3 
h3313 h~216 JMfl IYML. 

013314 2070 NOS &MUI <UNDEF"INfiD SVMBOL>116, 
,c•SM uve.oN 

OU3i4 MESS <UNOU' INliD SVMBOL MORD #),16,•1 
0133!4 1003U ICR9 

OU3'5 Mi UR <UNDU'INElD SYMBOL MORD #>116.•1 
,CRiM uve,oN 

1133J5 '11174 7 I.AW •16,•7•2 
1339..6 U55U JMS TSI l >COT 

,,MC RiSTORli 
,CRSM RiSTOREi 

0133;Jo COUNT 
Q133U U'367 l.~C UCOUNT 

0133,1 ocu 
U33st 4400~ ITI. 
Q13332 U'502 JM8 TSOCTOT 

~CUM RilTORli 
fh3333 u•oo1 2080 JMI' IOLE RETURN TO lOLi LOO' 
1J133S4 220012 !090 S'f M83 LAe IYMB)C, X GE' TME VA~U& or T~e SVMBOL 
~113315 t3U71 2100 ~ET SYMB 
U33~6 012.673 1110 $'1R !Vli4iT•1 ~Of NTiR TO iVMBOL TABLE 
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SUBROUTINES 

2120 ,EJECT 
2130 • 
2140 • RJUS., 
2150 • 
2160 • lltJUS RIGHT JUSTirlES TM~ CeNTENTS or TSWoRDB 

0133~7 000000 2170 RJUS 0 
P13J40 15,202 2180 DZM T3 CLEAR WORD A"EA 

0133•1 2190 WO,_D2 BET TME SECOND WORD 
013J41 U5240 1•c T$WOADB•1 
013J .. 2 741200 2200 NA eMICK roR AL~ ZE~OS 
~13313 613353 2210 JMP RJS1 MAMDl.E -IT 

01J314 2220 RJS2 t •I 
013314 t5ZOOO 2230 L.MQ MO~E CURRENT WORO TO MQ 
013345 h5112 2240 AND ( 77) EX,RACT ~ow ORDER CHARACTER 
Ot33f6 740200 2250 SU 
~133it7 6U361 2260 JMP RJSJ EXIT I~ DONE 

13350 660614 2270 1.L.SS 18, .. 6, 
Q13J!51 455202 2280 uz TJ INGR&MENT COUNT 
0133§2 U;t344 2290 JMfJ RJl2 
1)13353 21'113 2300 ~JS1 L.AC <I> SET COUNT 
013354 055202 2310 DAC u 

0133,5 2320 WDR01 GEf F'lRST MAL.f 
013355 215237 I.AC T$WORoB 
013356 141200 2330 SNA CHICK F'OR z ZEROS 
013357 633337 2340 "ET RJUS OK I' SO 
P13360 6U3H 2350 JMI' · R,J82 ENlrER l..OOP 
013361 21)202 2360 ~.JS3 L•C T;J GET COUNTiR 
013362 144010 2370 01.L I ~UL NOW 2X 
013363 _,5~202 !380 TAD T3 NOW ~X 
013J64 140010 2390 IUL NOW 6X 
013365 ~5511'4 2400 hD < 1.,RS 0) MAME L,RS INSTRUCTION 
0133•6 0 5;,31~ 241g DAC R,J84 U~E IT 

013367 242 WORD2 GET TME BU~FER WORD 
013367 h,240 I.AC TSWORD9+1 
013310 tsiooo 2430 ~MQ 

013311 2HO WO-D1 
013311 215237 I.AC TSWORDB 
0133'2 DOOOOO 2450 RJS4 0 
0133'J 055237 2460 DAO TSWOROB 
h3374 t4l002 2470 LACQ GEr BACK TO AC 
013315 055240 2480 DAC TSWORD8+1 
0133'16 t33337 2490 ~ET RJUS RE'URN 
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013377 000000 
013400 613401 

013401 
013401 

013401 74•ooo 
013402 U550~ 
013403 63U'17 
013404 661606 

Ot3405 U3514 
h34Q6 633317 

013407 055201 
U34s,O h5U5 
0134J1 055200 
0134U 175200 
Ot34S.3 055203 
01J4i4 213336 
0134S,5 15'116 

sH:1; 1an~ 
'13410 05,204 
h301 120012 

D1Hl2 
0134U 1•0001 
013413 15,100 
013414 05520Z 
013415 155201 
h34U 14uao 
01342? U;J4H 
01300 21'202 
Q134U 1175203 
013432 140300 
P1303 613436 
01304 U0012 

Q134:U g55203 
013436 f40012 
'11307 '40012 

0134'0 
h341.0 •5520• 
01301 f)13421 
013442 23,203 
013443 141200 

2500 
2510 
2520 
2530 
2541,) 
2550 
2560 
2570 
2580 
2590 
2600 

2610 
2620 
2630 
2640 
2650 
2660 
2670 
2680 
2690 
2700 
2710 
2720 
2730 
2740 
2750 
2760 
2710 
2780 
2790 
2800 

2810 
2820 
2830 
2840 
2850 
2860 
2870 
2880 
2890 

2900 
2910 
2920 
2930 

2940 
2950 

OH05115 

• 
• 
• 
DUMA 
AF'D~M 

• • 
• 
OCT i;-

• 
• 
• 
5'"1~ 

POP-9 TIME~SHARING SYSTEM DEBUGGER 

SUBROUTINES 

,EJECT 

OUMP ADDRiSS ~ORMATTING 

0 
JMP OCTF 

OCTAL F"ORMAT 

••• 
OCT 
CLL. 
JMS TSOCTOT 
lltET DUMA 
!UCl..A ! LLSS 6 

JMS POEC 
lltET DUMA 

9YMiOl.IC 

rue 
AND 
DAC 
I.AW 
DAC 
L.•C 
TAD 
DAC 
I.AC 
DAC 
L.AC 
NEG 
CMA 
TAD 
OAC 
hD 
Sf'A 
JMJ' 
L.AC 
TAD 
SMAI SU 

"'"'" L.AC 

OAC 
ISZ 
JS! 
1.0011 uz 
JMP 
L.AC 
!NA 

T2 
(400000) 
T1 
T1 
H 
SPTR 
( 2, 
SOl9)( 
&COUNT 
T5 
IYMB)(,X 

srx 
sYMQ)( 

T4 
SYMB)( 
SYMS)( 
T!j,SF'I. 
T5 
sn. 
u.x 

PRINT lN OCTAL. 

RETURN 
MOVE IN NEXT C~ARACTER 

PR!NT DECIMAi,, 
REf URN 

UVE VALUi 
rtND PROPP~R BOUNOlRV 
IAWE l T 

SET 'OINTiR TO A ZERO 
GET SVMBOI. TABL.i POINTER 
MAME lT SKIP TME NlMES 
IAVE JN XRiGtSTER 
GE!!' COUNT 
SAVE JT 
GE!!' TM& \IAli.UE 
NEIAT& 

SAWE IT 
ADD SVMBOI. VALUE 

AEITORi Ni~ATED IYSBOI.. 
ADO \IAl.Ufi 
CHICK 'OR RUNNOUT 
!XtT 
~El!' SVMBX -OINTER 

SAWE IT 

LODI' ON COWNTER 

GET VAi.US 
CH&CK ~OR NOTHING tMERE 

PAGE 9 
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SUBROUTINES 

013444 613503 2960 JMP SrD6 VES 
011H5 2970 NEG 

013445 740001 CMA 
013446 355100 UD ( 1) 
0134417 ;$55201 2980 TAD T2 DECREMENT ORRlGNAL. POlNTIR 
013450 05,201 2990 I.UC T2 
~13451 777715 3000 ,.w ... 3 BACI< U? POINTER 
013452 ~55203 3010 AD T4 ADD 'OlNTER 
013453 040012 3020 DAC SYMBX SAVE 
Q13454 'f 71716 3030 L.AW ... 2 GET COUNT OF WORDS 
01305 055200 3040 DAC T1 
01306 ~5,20~ 3050 DZM T4 CL.UR ~LAG 
h3457 7777, 3060 srn1 1.0 ... 3 GET CMARACTER COUNT 
013460 055202 3070 OAC u SAVE IT 
013461 220012 3080 I.AC SYMB)(, )( 
013462 652000 3090 l.MQ LOAD TME MQ REG 

01~463 3100 SF' 05 .. ' 
013463 '150000 3110 CL.A 
013464 660606 3120 l.L.SS 6 SMH"T IN 
013465 141200 3130 INA CMICI< f OR A ZERO 
913466 613506 3140 JMll SF'D3 CHiCI< IT 
013467 •55203 3150 uz T4 SE' rL,AG 

DU4?0 3160 Sl'D4 +a 01300 15'117 3170 (40) F"OllM ASCII 
01301 p'66' :518Q JM9 TSTTVOT PR·t NT IT 

01~4 2 U90 srno .. ' 
01J4'12 :S200 ?0011 u.sro5 

01302 ~5,202 sz T~ 
h303 tU03 ..,,..,, Sfi'D5 

01H14 3210 1.001' T11SF'D1 
P13414 •55200 uz T1 
01305 6Ud7 "'"' sro1 
01306 h,201 3220 L.AO T2 GET VAl.UE! 
P134'7 141200 3230 INA CHICK FOR NOTHING 
013500 t33317 3240 "ET DUMA IF" SO, DONe 
013501 U'120 3250 L.AC <53) OE' A + 
013502 u'66' 3260 JMS TSTTVOT PR·INT IT 
h35o3 215201 3270 SF'D6 LiAC T2 GET VA~UE 
013504 unu 3280 JMS PU PRINT IT 
P135o5 t33317 3290 ltET DUMA AT L.4$! t 

3300 • 
013506 U520J 3310 1ro3 L.AC T~ CHICK FLAG 
013507 141200 3320 INA SKIP If WE SMOUl..D •RINT 
0135S.O 613472 ~330 JM!o' Sf"DO 
0135i1 155203 3340 DZM T4 SET F'l.AG AGAIN 
013512 215121 33!50 i.•e ( .. ) PRJNT •s• 
013513 hJ410 3360 JM" SFD4 PRINT IT 
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SUBROUTINES 

3370 ,EJECT 
3380 • 
3390 • POEC "' 
3400 • 
3410 • PR1NT • NUMBER IN DECIMAL 
3420 • 

01359,4 000000 3430 PDEC 0 
01J515 055200 3440 DAC T1 SAVE 
Oi:S5S.6 '140100 3450 SMA 
013517 613525 3460 JMP PDE1 

01:S5~0 3'470 NEG MAl<i Pl.US 
013520 '140001 CMA 
013521 ;,55100 UD ( 1) 
013522 05,200 3480 DAC T1 SAVE F"OR NOW 
013523 215122 3490 I.AC (55) GET A • 
013524 ;1'665 3500 JMS TSTTVOT PRlNT CHARACTER 
013525 75210 3510 PDE1 ~AW DiCB•1 POINT To oectMAL. OWTPUT 8UF"F"ER 
013526 040012 3520 DAC SYMBX SHE ll'OINTPJR 
013527 21'200 3530 l..'AO. T1 GEJ TME o~g CHARAC,ER 
h3530 14•ooo 3540 DECI.. c I.I. 
0135U t53323 3550 lDlV DIVIDE 
h3532 000012 3560 12 BY 10 
tJ13!533 060012 3570 DAO SYMB)(,X SAVE A DIGIT 
0135~4 t41002 3580 1.ACQ GET TME QUOT! ENT 
0135~5 140200 3590 !ZA 
0135~6 61H30 3600 JM!' Di CL. LOD, 
013537 440012 3610 JSZ SYMBX ADVANCE POINTER 

01351U 3620 DiCL.1 I• I 

P13UO 777776 3630 I.AW ·2 GET AMOUNT TO BACKSPACE 
0135•1 340012 36'40 TAD sYMB)( OET lT 
013512 t5'1U 3650 SAD <L.AW OEC8•2 CMliCK f OR OQNE 
0135U t1H!S1 3660 JM~ POX EXIT l~ SO 
1)135'4 04001.a 3670 DAC SVMBX UWE POINTER 
0135 .. 5 220012 3680 l..•C: SYMBX, X GE' NEXT WORD 
01350 l5!5U~ 3690 TAD <60) MAKE NUMERIC 
0135•7 U'66' 3700 JMS TSTTYOT PRINT IT 
013550 61H40 3710 JMI' DICL.1 L.ODP 
0135'1 11'0'6 :1120 "D x L.AC <POINT> GET A DECIMA~ POINT 
013552 U,665 3730 JMS TSTTVOT ,RINT A CM~RACTER 
013553 t3a5s.4 37-40 "ET P06C RU URN 

3750 • 
0152S.1 :5760 , USi STOR 
0152~1 3770 OiC9 ,81.0CK 6, 
0135 4 ~HBO .use 
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SUBROUTINES 

3790 ,EJECT 
3800 .. 
3810 .. DUMP SUBROUTINE 
3820 .. 
3830 .. DUMF'5 rRoM l.OC L.oC To LOC ~N IN TME FQRMA' DETERMIN!D 
3840 • BY F"OliiMSW 
3850 • 

013554 000000 3860 DUMP 0 
013555 UJ605 3870 JMS EOL.P PRINT EOI. 
013556 h:J6'71 3880 LAC LOC 
013557 hh25 3890 AND <17777) WR•P CORE l F NECESh"'Y 
013560 u;,3n 3900 JMS DUMA DUMP IT 
013561 S.1361'4 3910 JMS SPCOI. ' 013562 233611 3920 L.AC LOC,X GE!f WORD 
013563 613566 3930 F'QRt-1SW JMI' FORMO OC!hl.. TO Sh,_T 
013564 uuoo 3940 OUM)( JMS NiXT END OF" LINP: 
013565 61~555 3950 JMJt DUMP•1 LOIP 

3960 • 
3970 • OCTAL. 
3980 • 
3990 

Oi:J5t6 4000 F'QRMO I• I 

013566 4010 OCT PRINT IT OCTAL. 
h3!566 '4•ooo CL'9 
013567 U,502 JMI TSOCTOT 
913570 U"-600 4020 JMI NEXT GEf TME NEXT L.0C 
013511 213611 030 LAC LOC GEf TMi l,.OCATJON COUNTER 
013572 '15126 4040 AND en LOOK rOR NeEDING ANOTHER ADOftEIS 
0135'~ 141200 4050 IN4 IKtP tr ON TM6 SAM! LINE 
0135?4 u .. 555 4060 JMlt DUMP•1 NO REiltilNT ADD 
h35'5 U3610 4'070 JMS SPAC PRINT SPACE 
0135'6 233671 4080 L.AQ LOC,X GE' WOFtD 
013''7 h~566 090 JM~ FOR MO LOIP 

uoo • 
4110 • Ni)(T 
4120 • 

Pt3600 000000 4130 Ni)(T 0 GET TME NEXT WORD 
013601 15~6'71 •140 JU 1.0C BUMP LOC 
h3602 ~536'72 4150 ui N CQtfNT 
013603 63~600 4160 •ET NiXT RETURN lP OK 
913604 63~554 070 •ET DUMP RETURN FROM DUMP Ir NOT 

4180 • 
4190 .. !01.P 
4200 • 

013605 000000 '4210 EOl.P 0 
013606 4220 CRl.f PRINT A NULL MESSAGE 

013606 1156?3 JMS TSCRL.F' 
013607 633605 '4230 lltET EOL.P 

4240 • 
4250 • !PACE 
4260 • 

h361Q 000000 4270 SPAC 0 
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SUBROUTINES 

3790 ,EJECT 
3800 • 
3810 .. DUMP SUBROUTINE 
3820 • 
3830 .. DUMPS rRoM L.OC L.oC To LOC ~N IN TME FORMAT DETERMINfD 
3840 .. SY f ONMSW 
3850 • 

013554 000000 3860 01,JM? 0 
013555 U360' 3870 JMI EOL.P PRINT EOI. 
013556 uu11 3080 L.AC LOC 
013557 h5125 3890 AND <177'77) WR~P CORI l r NECESU,_Y 
013560 U~3'17 :5900 JMS DUMA DUMP JT 
013561 1136H 3910 JMS SJICOI. ' 013562 23J6'11 3920 L.AC LOC,X GEii' WORD 
013563 613566 3930 F'OR~SW JMJ' F"ORMO OChl. TO 5h1U 
013564 uuoo :S940 OUMX JMS NiXT END Of LlNF: 
013565 613555 3950 JMJll DUMP•1 LOGP 

3960 • 
3970 • OCTAL. 
3980 • 
:5990 

D lJ.5•6 4000 P"QRMO .. ' 
DH566 4010 OCT PRINT IT OCTAL. 

h3566 ?4•000 CL.~ 
013567 U'502 JMI UOC'fOT 
913,70 U~600 4020 JMI NEXT GE' TME NEXT L.0C 
0135'1 U3611 t4030 L.AC LOC Gef TMlii L.OCATlON COUNTER 
0135'12 '1'126 111040 ANO <7) LOOK rOR N!EDING ANOTHER ADO"EIS 
0135'3 741200 4050 9NA IKIP 1r ON TMe SAM! LINE 
0135?4 u .. ss' '4060 JMlt DUMP•1 NO RiPilNT ADD 
h35'5 U3610 070 JMI SPAC PFUNf SPACE 
0135Y6 233671 4080 I.AC: l.OC,X GE' WOAD 
0135'7 ()13566 4090 JMI' f OlllMO LOIP 

ODO • 
4110 • Ni><T 
4120 • 

h36DO 000000 4130 Ni><T 0 GET TME NEXT WORD 
013601 f5;J67l, U40 JU I.CC BUMP LDC 
h36D2 •53612 4150 !U N eotfNT 
013603 63~600 4160 •ET Nii XT RETURN lf" OK 
913604 63~554 4170 •ET DUMP RETURN FROM DUMP Ir NOT 

4180 • 
4190 .. EOl.flt 
4200 • 

013605 000000 4210 EOl.P 0 
013606 4220 CRl.f PRINT A NULL MESSAGE 

013606 U56?3 JMS TSCFH,.F' 
013607 t33605 4230 "ET EOl.P 

4240 • 
4250 • SPACE 
4260 • 

0136iO QOOOOO 4270 SPAC 0 
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SU8ROUTINES 

CJ1.)611 £1~117 4280 L,AC ( 40) GET A SPACE 
01.5612 115665 4290 JMS TUTVOT PRINT l T 
01J613 633610 4300 RET SPAC 

4310 • 
4320 • PCOI,, 
4330 • 

0136l4 000000 4340 s,c0 i.. 0 
~136S.5 ~15127 4350 L,AC ( 72) COL.ON 
013616 U5665 4360 JMS TSTTVOT 
0i.su1 U3610 4370 JMS SPAC SP.ACE IT OUT 
013620 633614 4380 ~ET Sf'COI. 

4390 • 
4400 • P6 
4410 • 

U3621 000000 H20 1116 0 
h3U2 f>52000 4430 l.,MQ LOAD WORD INTO MQ 

4440 I OUf' 3,3 
01.5623 64i606 4450 EAECL.A!LLS 6 SH1F'T lN TO AC 
013624 ~55117 4460 uo (40) MAME ASCII 
013625 U5665 4470 JMS TSTTVOT 
P136U 641606 EUCl..A! LLS 6 IMH'T l~ To AC 
013U7 ~55U7 UD <40) MAl<E A' ll 
0136So u5665 JMS TSTTVOT 
0136U 641606 EAECl.A!LL5 6 UUF'l IN TO AC 
0136S2 155117 TAD (40) MAKE ASCII 
0136U U5665 JMS TSTTVOT 
D136:14 b33621 4480 "ET P6 RE!f'URN 

4490 • 
4500 • SYM801i,IC rORMAT 
4510 • 

01305 4520 ~ORMS .. ' 
013635 f151Jo 4530 ANO <20000) EXTRACT INDIRECT FL.AG 
h36S6 053613 4540 DAO INDB UVE IT 
01307 233611 4550 ~·e LOC ,)( meT WORD AGAIN 
0136'0 7Hooo 4560 CL.I. eL.&AR I. I NI< 
0136'1 t40!St6 070 fRI 18 ..... MOME OVER 
0136'2 ~5'131 4580 AD <•15) eM&cK ~OR IOT EAE OR O'R 
0136'3 140100 4,90 9MA NO 
0136'4 u;s655 000 JMlt FORMU YES ...... TROUBl.E 
0136'5 ~55132 010 UD C OPTlh!5) POINT INTO TABL.E 
013616 05,200 4620 DAO Tt SAW' IT 
0136•7 23,200 4630 l.ilC T1 .)( GEf OPCODE 
013610 U~621 4640 JMI P6 PRINT tT 
013651 U3610 4650 JMS SPAC 
013652 233671 4660 l..AC LOC,)( GEf TME WORD 
013653 h5125 4670 AND <17777) EXTRACT GOOD BITS 
013654 61;$6'7 4680 "'"'' F'ORMl2 SK·IP OTHER CODE 
013655 i53613 4690 F'OIOUl1 DZM INDS C~iAR lNOIRECT FL.AG 
0136'6 2336'1 4700 I.AC LOC,)( GE' TME WORD 
0136157 U3377 4710 F"ORM52 JMS DUMA flRINT P 
013660 U3613 4720 I.AC INDB GET iNDIRECT F~AG 
013661 14l.200 4730 SNA SKlP IP IT NijED BE PAINTED 

-



013662 
013663 
Ot3664 
013665 
013666 
013667 
0136'70 

05/31/12 

613564 
4215133 
U5665, 
215134 
115665 
613564 
61J635 

0136'1 0000001 
01J6'12 000000 
tlt3613 000000 

013674 

4740 
4750 
4760 
4770 
478g 
4790 
4800 
4810 
4820 
•830 
4840 
4850 
4860 
4870 f.113674 •34154 

0136'5 •44143 
013616 !>2556~ 
0136'7 •47255 
013700 54414~ 
f.113701 105762 
013702 •14444 4880 
013703 6441'44 
013704 '104364 
013705 516312' 
~13706 •15644 
013707 63414"1 
013710 ~25560 

01J05J15 

• • 
l.OC 
N 
INDB 
0'1TB 

PAGE 14 

SUBROUTl t..JEs 

JM? OUM)( 
I.AC <54) GE11" A t 

JMS TSTTYOT 
I.AC <130) GE' A x 
JMS TUTYOT PRINT IT 
JM!' DUMX 
JMfP FORMS COMTINUE 

0 
0 
0 
'.' ,DATA 4J415414441431525563,447255,544143t705762 

/ADDTADXCTISZANDSADJM~/ 
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SUBROUTINES 

4890 ,EJECT 
4900 • 
4910 .. ~RJNT IN oCTAL. WI TH ZERO SUPPRESSION 
4920 • 

013711 000000 4930 P6Z 0 
013712 4940 OCTZ PRINT THE AC WlTM LEADING ZEROES SUPPRESSED 

0137!.2 144002 sn. 
h3713 115502 JMS TiOCTO'r 
013714 633711 4950 "ET P6Z,X 

4960 
013715 4970 P60CT ENTER 

013715 140040 )(X 

013716 4980 OCT PRINT TH~ AC AS A SI~ DlGIT OCTAL NUMBER 
Pt37!6 1H000 Cl.I. 
Ot37i7 U5502 JMS TSOCTOT 
013120 63371' 4990 ~ET P60CT,X 

,000 ,EOT TSSODT1 

-
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COMMANDS 

100 ,STITL. COMMANDS 
110 • 
120 • COMMAND TABL.E 
130 • 

0137~1 140 COM TB I • I 

013721 •46555 150 40555 
013122 h4016 160 JMI!' OUM 
013723 604164 170 604164 
013724 614155 180 JM' PAT 
013725 414444 190 04444 
013726 614205 200 JMI" ADD 
P1.3121 637155 210 637l,55 
013730 h4111 220 JM~ SVM 
913731 1>74364 2~0 !'74364 
913732 614113 240 JMIJ OCT 
013733 U4543 250 44043 
013734 614115 260 JMI' DiC 
P13735 635170 270 63!J170 
013736 6141''7 280 JMI' s llC 
013737 ,,34166 290 63'166 
013740 f>14232: 300 J"'' SAVE 
0137H 457051 310 01051 
0137'2 '105001 3;i?O TEIU11 NAT TSS DDT &X IT IS A HLT, WMICM RETURNS TO TME MONITOR 
0137'3 100000 330 100000 
0137it4 70f00l, 340 TERM I NAT tX• ALSO iXlTS 
0137tt5 ~24547 350 624547 
0137416 614211 360 JM' RU 
0137•7 •1,464 ~Ho H'464 
013750 614310 380 JM!t Al.T 
013751 1544463 390 944463 
013752 h4365 400 JMP LDS 
013753 •1446~1 410 41H63 
013754 614371 420 JMll ADS 
013755 ,04541 00 '04'41 
013756 614417' 440 JM,. Hi A 
013757 •26245 do 42620 
h3760 h44'40 460 JMP BRE 
013761 (>55642 470 659642 
013762 614410 480 JM ft UNB 
013763 ~25,60 490 '2'560 
013764 (>14617 500 JM,. TRA 
013765 435756 '10 43'756 
013766 614623 l'~O JMP CON 
h3767 ~45741 5:$0 50741 
h31'10 6147H , .. 0 JMI' LOAD 
013771 ~5416~ 550 554'163 
Di37'2 615025 560 JM!' MAS 
013773 634541 ,70 634541 
(J13774 U5030 580 JMI' SEA 

013715 590 COME f If 

OODOS.4 600 CMOX ,EQU 14 COMMAND REGISTER 
610 • 
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COMMANDS 

620 * STARTUP 
630 0 

01..S775 703302 640 START CA,. CLEAR Up 
01.57'6 100002 650 JOF' 
013777 700416 660 Tl..S+10 PRINT A GRITCH 

014000 670 MESS <DOT HERE),8, 
014000 '100312 l<RB 

014001 MES SR <DDT HERE),8, 
,CRSM SAVE,ON 

014001 177766 I.AW ... 8 ,-2 
014002 115561 JM! TiSPCOT 

,PMC RESTORE 
,CRSM RiSTORE 

680 • 
690 • ! 01..E L.OOP 
100 • 

014007 '10 1 Dl..E '.' 014007 '20 r.tiSS <1>, 1 
014007 700312 l<RB 

01•010 MES SR <t>,1 
,CR5M SAVE,ON 

0140!0 17171fl i.•w ... s,.2 
014oi1 U'561 JMS TSS lXOT 

,PMC RESTORi 
,CR5M RESTORE 

014013 730 ~1Ni READ A LlNe 
01409.3 U5310 JM9 T$INL.IN 

01•0S.4 740 COMA '.' 014014 h51:S~ 1'0 L.•C C.JMP COMTB·l) GET POINTSR 
h 4os.5 0•001• 760 DAC CMDX !A"E IN REGISTER 
014016 ?71724 170 L.~W COMTB .. COME GE!!' OQUNT 
014oi 1 055200 '80 DAC T1 U"E IT 

014020 190 WORD GET A WOAD or INPU' 
P14020 U,526 JMS TU IX IN 
014021 U4007 800 I"'" IDl.E INPUT ,IN6 WAS VACWOUS 
014022 f60U4 810 COMO AO CMDX,X CHiCK _OR A COMMAND 
h4023 t20014 820 JM' CMDX,X GO TO IT 

0140i4 830 L.OOP r1.c0Mo LOOP ON COUNTER 
0140i4 ~55200 uz T1 
014025 U4022 JMJf COMO 

014026 840 COM1 EM!SS <COMMAND iRROR),13. 
, CUM SAVE.ON 

014026 MESS <COMMAND ERROR WORD #>H:S, ,.7 
014026 700312 KRB 

01•oi7 MEISR <COMMAND iRROR WORD Oh:S.•7 
, ci.sM SAVE,ON 

014027 17175'( ~AW ·S.3. •7•2 
014030 U55U JMS TSS I XOT 

,PMC REIT ORE 
, CiilSM RU TORI 

0140'1 COUNT 
~140U h5J67 1..AC TSCOUNT 

-
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COMMANDS 

0140A2 ocTz 
014042 ?44002 STL. 
014043 115502' JMS UOCTOT 

,CRSM RESTORE 
Pt40A4 614007 850 JMI' I 01..E 

860 • 
870 • F'ORMA T ERROR 
880 • 

01•0•5 890 F'ORtO T EMS SS <fORMAT ERROR),12. 
,CR$M SAVE,ON 

0140•5 MESS <F'ORMAT ERROR WO"D #),3,2, .. 7 
Ot40ll5 '10031~ KR9 

01•0•6 MESSR <FORMAT ERRO~ WORD #),12,-7 
I CUM SAVE, ON 

014046 77775~ LAW -12.-1 .. 2 
0140147 U5561 "'"' TSS l)(OT 

, PMC RUToRE 
,CAIM RU TORE 

0140'7 COUNT 
0140!57 115367 L.•C TSCOUNT 

01•0•0 OCTZ 
014060 1H002' STI. 
014061 115502 JMS TSOCTOT 

,CRIM RiSTORE 
014062 614007 900 JM• I 01..E 

910 • 
01•063 920 COMX DiL.IM GE' TME LAST D~LIMITER 

014063 i!5366 I.AC TSDl..MTR 
014064 155136 930 hD <$COLON> CMiCK FOR A SEMl•COLON 
014065 61401'4 940 JMP COMY VEI ..... TROUBL.E 
014066 f55137 9,0 UD <CR) CMiCK roR ~ CARRIAIE RETURN 
014067 61•001 960 J,..,. IDl..E ves 
Q140'10 f55140 970 UD <NuMSGN> CMICK F'OR # 
P14071 7HDDO 080 SKJJ 

01•012 990 FOIOIAT ro•MAT ERROR Ir NO' 
014072 614045 JMll roRMAT 
P14073 h401'4 1000 JM!t COMA ENTER COMMAND SCAN 
0140;4 •0001• 1010 CQMY l(CT CMDX GU TM6 ~OlNTE" 
h40'5 000000 1020 CMON 0 COMMAND NUMBER 
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COMMANDS 

1030 ,EJEcr 
1040 • 
1050 * DU~p 

1060 • 
1070 • OUM AUD1JADD2JADD3 QR 
1080 • !')UM AOD1 ~JADD2 l..IADD3 L OR 
1090 • OUM AOD1L,ADD1UJiDD2~,AOD2U 

1100 • 
014076 1110 DIJM t •• 

014016 113120 1120 JMS EXP GET AN EXPRESSION 
014077 053611 1130 DAC LOC SAVE IT 

014100 1140 DE~lM GEf TME DELIMITER 
014100 215366 ~·c T$0L.MTR 
014101 ,55015 1150 SAD <SPACE> CMiCI< f OR A SPAC& 
014102 u•101 U60 JMP DUM1 
014103 f55141 1170 SAD <COMMA) C:MiCK F'QR A COMMA 
01410• U4U7 USO JMP DUM2 
014105 171717 1190 I.AW ·1 ii.SE DUMP ONL.Y ONE 1110AD 
014106 614114 1200 JMP DUM3 
h4107 U312D U10 DU~l JMS EXP oeT ANOTHER EXPRESSION 

014UO 1220 NEQ ro•M 2•s COM,L.EMENT 
P14UO 140001 CMA 
0141~1 ~55100 TAO ( 1) 
h4U2 140100 1230 SMA CMECK fOR PROPER 1.ENGTM 

01•113 1240 F'O~MAT 
014113 614045 JMI' FORMAT 
014U.4 05J6'2 1250 DUMJ DAC N SA¥E FOR DUMP ROUTl~E 
014U5 11~5'4 1260 JMS DUMP DUMP IT 
h41i6 U40U 1270 JMP COMX 
0141i1 Uh20 1280 DU'12 JMI EXP GET ANOTHER EXPR!SSION 
014120 740001 1Z90 CMA NEU TE 
014121 153671 1300 TAD LOC rORM OlFF'ERENCE 
014122 140100 1310 SMA CMICI< f"OR 01< 
014123 171111 1320 ~·w •1 GET "1 IF' NOT 
014124 U4U4 1330 JMI' DUMJ CONTINUE 
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1340 ,EJECT 
1350 • 
1360 • 
1370 • GET WORD ROUTINE 
1~80 • 

h4125 000000 1390 GWORD 0 
P14126 U3120 1400 JMS EXP GET AN EXPRESSION 
h4U7 055204 1410 OAC: T5 SAVIC FOR NOW 
h4UO 215365 1420 I.AO T$CIOR GET TME CHARACTER TMAT STOPPID US 
h4U1 t550'5 14:50 UD C SPACED CM,CI< F'OR SPACE 
01 4132 614135 1440 JM' GWD1 

0141~3 1450 a.woo .. ' 
014133 ~15204 1460 i.•e T5 GET TME VAl.UE 
014134 634125 1470 JMll GWORD1X RETURN 

1480 • 
1490 • INSTRUCTION roUND 
1500 • 

P14135 U3120 1510 GWD1 JMS EXP GET ANOTMER EXPRESSION 
014136 h5125 1520 ANCI < ADRSS) EXTRACT ADDRESS rIELD 
014137 ~55204 1530 TAD T5 AD~ TO CURRENT ONE 
014UO 055204 S.540 DAC T5 SAVIC IT 
014u1 U5365 1550 L.iC TICHAR GE' TMi CMARACTE~ 
h4U2 '5'141 1560 SAD <COMMA) CHECK 'OR , 
g14143 741000 1'70 SK" 
h4U4 614133 1,80 JM,_ Gwoo NO 
Ot4U5 U5607 1590 JMS Uf"G&T GE!f' A CHARACTER 
014U6 f55134 1600 UD (130) CMiCK F'O" •xt 
g14U7 '141000 1610 SKP 

01•1f>o 1620 roAMAT rOllMAT ERROR IP NO• 
014150 614045 JMlll F'ORtOT 
h4U1 21520• S.630 I.AC n GET VAl.UE 
014152 h,142 1640 ANO <757777) TRIM 
014113 iJ5513g t65~ UCI <20000> MAICE INDIR!CT 
h41S4 63412 s.66 lltiT GWORD 
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1670 .EJECT 
1680 • 
1690 • PAT CM 
1700 • 
1710 • PATCM ADDJLOC L.OC LOCJLOC LCO I.CC 
1720 • 

0141,5 1730 PAT 
''' 014155 113120 1740 JMS EXP GET THE AODRE;SS 

014156 0536'1 1750 OAC LOC SAt.'E IT 
OH1'7 1760 fl'AT 0 OEl.. l M GE~ 4 CHARACTER 

014157 h5366 ~·c TSDl.MTR 
014160 f 5~015 1770 SAD <SPACE> CMiCI< F"OR SPACE 
014161 614165 ~.780 JMP PAT1 

~OR 014162 ~55136 1790 uo <SCOl.ON) C:MiCI< 
014163 141000 1800 SKP 
014164 614063 1810 JMP COMX DONE IF' NOT 
014165 114125 1620 PAT1 JMS GwORD GE:!' 4 WORD 
014166 0736'1 1830 DAC LOC,)( SAVE IT 
014167 •536'11 1840 15% LOC INDEX 
014170 6141,7 1850 JMP PATO L.011' 

1860 • 
1870 • IVM 
1880 • 

014171 i1h43 1890 SY"! I.A~ <JMp F'ORMS> GE' TME pROpER JUM~ 
014172 h4200 t900 JMP FORM 

1910 • 
1920 • OCT 
1930 • 

014173 215144 1940 OCT I.AO CJMP F'ORMO> GET THE PROPER JUMP 
h4174 h4200 t,950 JMll FORM DO 1 T 

1960 • 
S.9'70 • DiC: 
S.980 • 

014175 h'145 1990 OiC ~·c <..IMS f'DEC) DEIIMAt;; rg,.HAT 
0141'16 614200 2000 JMll FORM DO IT 

1010 • 
2020 • 11 X 
2030 • 

014177 h5146 2040 ~pc I.AC <..IMS p6 GET F'ORMAT 
0142DO 05~5U 2050 ~O~M 1'AC FORMIW UVE IT 
014201 21536' 2060 I.AC TSCMAR 
014202 fs'o'' 2010 UD <SPACE> CMiCI< YOR IP4CE 
014203 6140H 2080 JM" COMA ANDTMER COMMAND IF' so 
014204 h4063 2090 JMJt COMX TRY IF' NOT 

2100 • 
2110 • ADD 
U20 • 

014205 174223 2130 AOD I.AW ADDTB•1 GET TABL.E START 
014206 040010 2140 DAC INDEX SAVE lT 
h4207 171715 2150 I.AW •ADOTl,./2 
h42S.0 055200 2160 DAC: Tl, 

0142U 2170 WORD GET A WORD 
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COMMANDS 

0142U 115526 JMS T$SIXIN 
014212 7400001 2180 NOP 
h42t3 '560010 2190 ADDI.. SAD INDEX,X CHiCK l T 
0142i4 614221 2200 JMP' ADD1 
014215 •40010 2210 I Sl INDEX 

014216 2220 1.0011' T1, ADDI.. LOPP 
014216 •55200 uz T1 
014217 614213 JMP ADDL. 

01•220 2230 F'OAMAT F'ORMAT ERROR 
h4220 h404!> JMP f"ORHAT 
014221 220010 2240 ADD1 I.AC INDEX,X GET F'QRMAT 
014222 053400 2250 OAC Af ORM SAVE IT 
014223 614063 2260 JMlt COM)( RETURN 

2210 • 
2280 .. ADDREU FORMAT TABLE 
2290 • 

01•2~4 2300 AQDTB 
'. f 

014224 174364 2310 ,74364 
014225 613401 2320 JMJI OCTF' 
014226 -4454;1 2330 444543 
014227 6U405 2340 JMI' DECF' 
h4230 637155 2350 631155 
014231 613407 236D JMP Sy MF' 

000006 2370 •ODTI. ,iQV • •ADDT9 
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COMMANDS 

2380 ,EJECl 
014232 215121 2390 SAVt: L.AC CU$WRITE> LOAD THE WRITE COMMAND 
h4233 115707 2400 JMS DSDO GO DO THE DISK WRITE 
P14234 774236 2410 L.AW SAV4 POINTER TO T~E DISK FILE PARAMETERS 
014235 614063 2420 JMP COMX NEXT?? 

2430 
014236 000000 2440 SAV4 0 STARTING IN DISK BLOCK ZERO 
014237 002000 2450 BOUNDARY co•E STARTING ADDRESS 
0142•0 010000 2460 SB4SE•80UNDARV LE MG HI 



TsSoDTl 05/31/12 OU0,'15 POP·9 TIME ... S~4RING SVS'fEM DEBUGGER PAGE 24 

COMMANDS 

2470 ,EJECT 
2480 • 
2490 • lltEGF' 
2500 • 
2510 • FIND A REGISTER 
2520 * P142U 000000 2530 REGF' 0 

h42•2 '74317 2540 I.AW REGT .. 1 GET ~OlNTeR TO TABLE 
h42•3 0400101 2550 DAC INDEX SAVE l T 
P142•4 771712 2560 L.•W ·REGN/3 GET NUMBijR OF' REQIITERI 
h42•5 055200 2570 OAC T1 SAWE IT 

01•2•6 2580 WO"D GET A WORD 
h42•6 U5526 JMS TSSIXlN 
0142•7 140000 2590 NOii 
h4250 '1'147 2600 ANO (770000) GET TME rIR$T CHARACTER 
014251 f5'150 2610 IAD <700000) CHICK ~OR 'X' 
0142152 61426f 2620 JMJt RiG2 DO I'I' 
h 421iJ 21'23 2630 I.AC T$WORD8 RESTOREi aUff'ER 
8142'4 ,60010 2640 RiG~ UD INDEX,X CH&Ct< !T 
014215 634241 26!50 •ET NiGf •E'URN JP we FIND n 
h4216 •40010 2660 nz INDEX 
h42~7 •40010 26?0 uz INOE>C 

014260 2680 1.00, T1,REGL. LOOP ON COUNTER 
U4260 .,,200 uz T1 
h4261 6142'4 Jfll'9 Re GI.. 

01•2•2 2690 ,Olltf'1A T rOIMAT ERROR 
P14262 61404' ~Mft fORMAT 

01•2t3 2100 lllEG2 t • t 
Pt4263 1152~'7 2110 ~·c TSWORDB GEf THE SUll"F'E~ 
h4264 640506 2720 I.RI 6 MOVE OVER 
014265 h5U6 a7JQ AND (7) TRIM 
h4266 15'1'1 2740 TAD <REGl•1> '01NT 
h4267 040010 i750 DAC INDE>C SAVE POINTER 
0142h 634241 2760 ,.n RliGF ~ETURN 

2770 • 
2780 * ~EU STER COMMAND 
2790 • 

0142'11 U4241 2800 REG JMS RiGF' 'IND A RBGUTER 
014272 UU05 2810 JM9 EOLP •RJNT EOL. 
014213 U5237 2820 I.AC UWORDB rau TMS RiG l STER 
014214 U~621 2830 JMS P6 JltRlNT IT 
014275 UU1'4 2040 JMI SPOOL. ' '14276 h'2~H 2850 I.AC TSWOADB CMliCK f OR )( REBISTERI 
h42J7 '1'147 2860 •ND (770000> 
014Joo f5515g 287Q UD <700000> CMliCI< f OR X 
014301 61430 2880 JMJt ~EG1 
Ot43D2 a20010 2890 L.AC INDE)(,X 
014303 •20010 2900 >CCT INDEX,)( DO SOMETMING 
h4J04 614063 2910 _,,.., COMX EXIT 

014305 2920 REGl '.' P14Jo5 220010 2930 LAC lNoex,x GET THE REGISTER 
P14J06 113377 2940 JMS DUMA DUMP tT 
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COMMANDS 

Ut'43Q7 614063 2950 JMP COMX EXIT 
2960 * 2970 * 4L.TER 
2980 * 

Ut4310 U 4241 2990 A~T JMS RcGF rINO THE RE!GlSTER 
Ot43U 440010 3000 !SZ INDE)( f"ORM POINTER 
h4312 200010 3010 L.AC INDE>C 
9143!3 054317 3020 DAO REGI 5AWE l ! 
Ot43S.4 114125 3030 JMS GWORD GET A WORD f"OR IT 
0143t5 DH317 3040 DAC REGl,X SA¥E IT 
Pt4JS.6 614063 3050 JMP COMX EXIT 
0143i7 000000 3060 RiGl 0 

3070 • 
3080 • REG !STER TABl.E 
3090 • 

0143iO 3100 RE;GT t t. 
014320 tt14300 3110 41000 
014321 000000 3120 AC 0 
h43R2 1133'17 3130 JMS DUMA DUMI' 
014313 956100 31'40 !55hoo 
014324 000000 3150 MQ 0 
Ot4315 UJ3'7 S160 JM9 DUMA DUMP IT 
014JZ6 604300 3170 60000 
014317 000000 3180 PC 0 
h43H UJ3'17 3190 JMS DUMA 
014331 1145300 :5200 ,.,300 
Ot43J2 000000 3210 I.I< 0 
Ot4JS3 UJ711 3220 JMS PU 
014334 634300 3230 63000 
014335 000000 3240 SC 0 
014JS6 U;f7U 3250 JMS P6Z 
h4J37 63603 3260 636463 
Ot4UO DOOOOO 3270 STS 0 

0143~1 3280 OCT IN OCTAL ALWAYS 
014:SU 44000 Cl.\. 
0143•2 U,502 JMS TSOCTOT 

0000i3 3ii?90 "EG~ ,EQU , ·REGT NUMB&R or REGISTERS 

-
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COMMANDS 

3300 ,EJECT 
3310 • 
3320 • hPE HEADER ROUTINES 
3330 • 

014343 000000 3340 GETw 0 
0143•4 S,.54363 3350 DZM TIME CL.liAR TIMER 
0143145 700144 3360 lltSB SURT THE READER 

0143•6 33?0 GW1 It t 

0143•6 100101 3380 RS' CHliiCK f'OR CHARACTER IN 
h4;U? Hiooo 3390 SKI' 
014350 614354 3400 JMP WIN ves 
0143!51 '54363 :5410 !SZ TIME CM&CI< f OR TIMEOUT 
014362 614346 3420 JMP GW1 
014353 634343 3430 AET Gi:TW RETURN TIMEOUT 
P143pj4 10011~ :5440 WIN RRB SET hlf: WORD 
h43D5 054363 3450 ClAO WT SAVE l T 
014366 254364 3460 )(OR CK SUM F'OlltM CHECKSUM 
0143!57 054364 3470 DAC CKSUM I.WE P' 
P14360 114363 3480 LAC WT RESTORE WORD 
~14361 -54343 :S490 !SZ GiTW GIVE GOOD RETURN 

14362 63434'3 3500 •iT G&TW RETURN 
D14363 3510 WT I I t 

014363 000000 ,,20 TJME 0 
014364 000000 S530 Cl<SUM 0 

3'40 • 
3'50 • 1.040 SYMBOL. TABLE 
3'60 • 

014365 3'70 i.os 
' ' t 014365 11u1a 3,80 L~W SYMST•1 GET POlNTER TO SYMBOL "f'ABl.E 

0143(>6 053336 3590 DAC: SPTR IOE POINTER 
014367 'f7'77'J? HOO L•W ·SYMN GET NUMBER or SYMBOLS 
h4370 053214 3610 DAC SCOUNT IOE JT 

3620 • 
3630 • ADDO SVMBOl..TABL.E 
3640 • 

p14371 3650 ADS ' .. 
014311 '1777'5 3660 L~W ... 3 DECR&MENT POINTER 
Q14Jf2 05,200 3670 CIAC T1 IOE COUNT 
014373 UJJH 3680 TAD SPTR 
014374 053336 3690 DAC SPTR 
P14J75 040012 3700 DAC SVM8)( IA\IE F'OR OUT use 
014316 771771 3710 ,.w ~1 BAGI< UP COUNT 
0143'7 ~532'14 3720 AD SCOUNT 
h44DO 05327'4 3730 DAC SCOUNT 
0144Q1 U4J43 3740 ADS~ JMI GliTW GU A WORD 
014402 h4411 ~750 JMI' ADS)( DONE 
014403 060012 3760 DAC SYMBX,)( IOE IT 

014404 3770 LOO" T11ADSL. L.ODP 
014404 •55200 fS! r1 
h44D5 614401 JM!» ADSL. 
014406 U4343 3780 JMS GETW IGNORE EXTRA WORD 
014407 (>14411 3790 JMP AOSX exn IF" NONE 
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COMMANDS 

01'+410 614371 3800 JMP ADS ADD SOME MORE 
014411 ;i!13336 3810 AOSX I.AC SPTR GET POINTER 
0144!2 355113 3820 hO ( 3) ADD 3 
014413 o53JJ6 3830 DAC SPTR BACK UP TO L.AST SY'180L. 
P144,_4 •53274 3840 rsz SCOUNT AND UNCOUNT IT 
014415 700112 3850 RRB C~EAR rLAG IN STUBORN READER 
014416 614063 ;,860 JMP COMX C:O~TINUE 

3870 • 
3880 • MEAD 
3890 • 

014417 3900 ~EA WORD GE,. TME SYMBOL. 
P144t7 115526 JMS TUI XIN 
014420 055210 3910 DAC HEAD SAVE IT 
014421 614063 3920 JMP COMX EXIT 

3930 • 
3940 • 8REAI< 
3950 • 
3960 • SUBROUTINE TO SEARCH BREAK pOtNT TABLE 
3970 • 

014422 000000 3980 Bl.OOt< (') 

014423 055200 3990 DAC T1 SAWE TMING TO ~OOK f"OA 
0144e4 U5t52 4000 1..AC <OAC BTBL.•1) GET POINTER 
814425 ~j9H8 :S~8 DAC INDEX SAVE IT 

14426 1.~W .. 10 GET THE NUMBER or 9Rf Al< 'OIN,ES 
014427 055201 4030 DAt: T2 
h4430 215200 4040 1~c r1 REITORi PATTERN 
0144U ,60010 •050 BIU. AD INDEX,X CHiCK ~OR ONE 
014432 t34422 4060 ReT Bl.COi< REfURN Ir WE rtND IT 
0144S3 U0010 4070 IU INDEX 

0144~4 4080 LOOP T21BRl. LOOP ON COUNTER 
014414 455201 !SZ T2 
h44~5 614431 JMP BRL. 
014436 -54422 4090 uz BLOCK INCRt:MiNT RETURN 
0144:17 t3'4422 4100 RET BLOOI< 

010 • 
'120 • BRUK TABl.i 
030 • 

015217 4140 ,USE STOR 
4150 ,DUI' 1,10 

Q152S, 7 000000 '160 Bf BL. I DATA o,o 
015220 000000 
015221 000000 , DATA o,o 
0152u 000000 
015223 000000 ,DATA o,o 
'15224 000000 
015225 000000 ,DATA o,o 
015226 000000 
015221 000000 ,DATA o.o 
h52SO 000000 
h52U 000000 ,DATA o,o 
015232 000000 
015233 000000 ,DATA o,o 
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015234 000000 
015235 000000 
015236 000000 

01•.uo 4170 

OU05&15 PDP-9 TIME-SHARING SYSTEM DEBUGGER PAGE 28 

COMMANDS 

,DATA o,o 

.us£: 
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COMMANDS 

4180 ,EJEcr 
4190 * 
4200 • 
4210 * 9REAt< 
4220 • 

014440 4230 BRE .. ' 
014HQ 113120 4240 JMS EXP GEJ THE L,OC:ATJON 
0144U 055202 4250 DAC T3 SAWE IT 
0144'2 114422 4260 JMS Bl,.001< IS IT ALREADY TMERE 
014443 614063 4270 JMP COMX ves ~~ DO NOTHING 
01404 750000 4280 CL.A 
01405 114422 4290 JMS 81.001( LOOK FOR A HOLE 
0144'6 614465 4300 JMP 8R1 

0144•P 4310 EMESS <TABL.E fUL.L>,10, 
,CRSM SAVE.ON 

0144'7 MESS <TABLE fUl.l WORD #),10··' 
01407 700312 l<RB 

0144U 14ESSR <TABLE FULL WORD 0,10.-1 
,CRSM SAVE,ON 

014450 777?'5 L.O ·10 '·7•2 
01401 U5561 JMS TH IXOT 

,PMC RESTORli 
,CRSM REIT ORE 

01401 COUNT 
014461 U5J67 L.t\C TS COUNT 

014462 OCTZ 
014462 744002 ST. 
014463 U5502 JM TiOCTOT 

~CRSM RESTORE 
D14464 614063 020 JMI' COMX EXIT 
014465 U5202 •330 SR1 I.AC TJ OElr TM~ 1.0CA Tl ON 
014466 •00010 •340 )(CT INDEX SOE 1 ! 
014467 614063 4350 JMP COMX EXIT 

4360 • 
f 310 • UNBREAK 
4aeo • 

0144'10 4390 UNB It t 

0144'0 UJ120 4400 JMS EXP OE' TME EXPRESSION 
014471 U4422 4410 JM$ BL,001( LOOK F'OR If 
014472 614510 1H20 JMf' UN1 rOUNO. IT 

014473 4430 EMUS <NO BREAl<),8, 
,CRSM SAVE.ON 

0144 73 MESS <NO BREAIC WORD #),1,•7 
014473 100312 l<RB 

014414 MiSSR <NO 9REAI< WORD 
·~··· .. 7 ,CRSM SAVE, ON 

014414 177757 L.AW -s .... 7 .. 2 
014475 11'561 JMS TU I >COT 

, PMC RESTOAEi 
,CRSM REITORi 

014504 COUNT 
014504 215367 L.AC UCOUNT 



TSSOlJTl 05/31/12 OU05115 POP-9 TIME•SlolARING SVSTEM DEBUGGER PAGE 30 

COMM4NDS 

014505 OCTZ 
014505 744002 !Tl. 
014506 115502 JMS UOCTOT 

,CRSM RESTORE 
0145p7 614063 4440 JMI' COMX EXIT 
p14ss.o 750000 H50 UN1 CL.A 
P145h 400010 4460 )(CT l~OE)( C:l,.liAR BREAK POINT 
014512 U4063 4470 JMP CQMX EX!T 

4480 • 
4490 • RSAVE "REGISTER SAVE AND RESTORE ROuTlNE 
4500 • 

0145p 000000 4510 RSAVa 0 
0145t4 055201 4520 DAC T2 U\IE 
0145j.5 '1717'10 4530 1.~W •10 GE'I' COUNT 
h45S.6 055202 4540 DAC T3 UVE l T 

D145S.7 4550 RS1 
~Ac 0145S.7 ~3!5200 .,60 f1, x GET WORD 

Ot4seo 0752U .,,0 CAC u, x 
0145U 05200 •580 rn T1 
0145t2 .5,202, 4590 uz T2 

0145R3 '600 1.001' T3dll1 
Ot45J3 •s52oa nz TJ 
014524 614!H.7 JMll AH 
014525 634513 4610 ,_n RUY& 

4620 .. 
030 .. !NTRV F'ROM INTERRUPT 
4640 .. 

014526 000000 4650 INTO 0 
014527 054321 4660 DAC AC SAME ACCUMUL.ATOR 
014530 214526 4670 l.•C INTO GET THE PC 
014531 054327 080 DAC PC sue AS PC 
014532 S.54616 4690 f'ZM "'' CL.iAR ~L.AQ 
014553 64i.002 4700 INT1 L•CQ GE!t' TME MQ 
014584 054324 4710 DAC MQ 
0145S5 '150010 4720 CLAIRAL GU TMii I.INK 
0145S6 054332 4730 DAO LI< IUE IT 
h45:S7 64U01 4740 L~CS SE~ THi SC 
0145•0 05•33' 4750 DAC SC IOE IT 
0145U 154363 4760 DZM TJME WAIT FOR s~ow INTEARU~TS 
0145'2 454363 •770 uz TIME 
0145•3 614'4~ 4780 JMP .-1 
0145•4 700314 4790 IORi GU THE STATUS 
0145•5 054340 4800 DAC: STS U"E IT 
0145•6 100002 4810 IO' TUIN Pl OF'F' 

4820 .. ""'- "GET TME AP 1 STATUS 
14830 ~ DAC API "SAVE lT 

0145•7 700416 4840 TL.l•!O SEND 
4850 • I.AC C700010> "SET LEVEL ' 4860 .. lU 

014550 100312 4870 ~RB 
014551 160010 4880 LAW 10 POINT TO X REGlSTEIS 
h4552 055200 4890 DAC T1 SAvE IT 
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COMMANDS 

014553 '174724 4900 LAW REGS POINT To SAVE AREA 
01"J554 U 4513 4910 Jl1S RS AVE SAVE THEM 

4920 * 
4930 .. REMOVE BREAKPOINT CALS 
4940 It 

014555 775216 4950 L.AW t:iTBL.•1 POIN'f To TABL,E 
014556 040014 4960 OAC CMDX SAVE !!JOINTER 
014557 1717'0 4970 L.AW -10 NU"BER or 'REAKPOINTS 
014560 055200 4980 DAC T1 UVE l T 
014561 200000 4990 l..AC 0 'RiSERVE ~OCATION ie•o 
014562 055202 5000 DAC TJ 
014563 220014 5010 INT2 \.AC CMDX,X GET A POJNTER 
h4564 055201 5020 DAC T2 SUE l T 
014565 22oou 5030 L.AC CMDX,X GE'r THE INSTRUCTION 
014566 075201 5040 DAC T21X REST ORI; lT 

014567 5050 L,OOP T111NT2 LOOP ON OOUNTiR 
014567 •5,200 uz T1 
h45'10 614563 JMf' INT2 
0145'1 215202 5060 I.AO T3 
014572 040000 9010 DACl 0 

Q14573 5080 MESS <BREAK - )8. 
014573 100312 l<RB 

01•514 MES SM <BREAK .. ) '8' 
,CRSM SAVE,ON 

014514 177766 L.f\W ... a, .. 2 
014575 U5961 JMS THI )(OT 

,PMC REIT ORE 
,CRSM REITORfi 

014602 7777'7 5090 L.AW -1 PR1NT' PROPPER PC 
014603 154327 UDO TAO PC 
P14604 059200 5110 DAO T1 IAWE 
Ot4605 21•616 5120 l.lC WF' CHliCK ~OR WAT 
014606 '140200 '130 SZA 
h4607 61'4612 5140 JM~ INT3 Vil ~w DONfT CMANGE lNSTRUcTtON 
Pt46,0 23,200 1150 l.AC r1,x GE!f INSTRUCTION 
0146!1 0547U '160 DAC UINST SAVE l! 
Ot 469,2 215200 5170 INT3 L.AC T1 lltE9TORE PC 
h46i3 h5lP '180 AND <A DR SS> TRIM 
0146t4 U3 7 5190 JMS DUMA DUMP 
IJ146j,5 614007 !5200 Jfl1'' IDLE AND LOOP ISL.EV 
0146t6 000000 5210 Wf." 0 
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COMMANDS 

5220 ,EJECT 
5230 • 
5240 a TRANSFER 
5250 • 

014617 113120 5260 H~A JM9 EXP GET TME EXPRESSioN 
014620 h5125 5270 AND <ADRSS> 'fR!M 
014621 355153 5280 TAD CJMP> MAl<E A JMP X INSTRWCTION 
014622 054711 5290 DAC UINST SAVE IT 

5300 • 
5310 • CONTINUE 
5320 • 

0146~3 5330 CON CR\.F. 
014623 115673 JMS TSCRLF" 
014624 215154 5340 L.AC < IUBL.•S. > ~ET lNlTUI.. POlNTEA 
014625 040014 5350 DAC CMDX IAVE IT 
014626 177710 ,360 L.~W -.10 SET COUNT 
014627 055200 ,370 DAC r1 SAVE IT 
014630 220014 5380 CON1 L.AC CMDX,X GET A POINTER 
014631 141200 5390 SNA CMRCK fOR SOMETMJNI 
0146:52 614641 !1400 JMf' CON2 
01403 055201 !'4S.O l'JAC: T2 SAVE l T 
P146:J4 235201 1420 l.•C T2 ,)( ISE'f l'ME WOAD 
0146$5 060014 5430 DAC CMDX1X U\IE JT 
014636 U5155 5440 I.AC <JM$ INTO 
0146~7 075201 5450 DAC T2, )( MAICE A CAL. 
014UO '142,000 5460 9Kfl 
P146U 440014 !H70 CON2 uz CMDX IKIP POINTER 

01•6•2 5480 LOOP TJ.1CON1 L.OCIP COUNT~R 
0146.-2 455200 uz T1 
g14643 6H630 JMll CON1 

146f4 174724 ,490 I.AW Ri;GS PO!NTiR TO X REG I SUR 1 
Pt46'5 05,200 ,,00 tUC: T1 BUE IT 
0146'6 160010 5510 L.AW 10 ~OlNT To ReGtSTE•S 
P14U7 1H5U '520 JMS RUYE RESTORE RiilSTiA9 
014650 214335 ''30 LAC sc &ET TMS STEP COUNTER 
014651 255112 '540 XO" ( 7?) COMPLEMENT 
014652 :J5'1'6 5'50 TAD <640402) roRM RANDOM EAE 
014653 '1'157 '560 •ND ( 640471 
014654 054655 '570 IUC ·•1 UVE IT 
P1405 140040 '580 )()( 
Q14656 U4J24 ,,90 L~C MQ REITORfi MQ 
Ot 46fP 652000 !1600 LMQ 
014660 U4332 !ShO L•C LK GEf TM~ 1.lNK 
P14661 140020 ,620 IUR RESTORE l T 
014662 700401 5630 "' WA IT F"OR L,AST e~uucTEPt TO P,_INT 
0146fl3 614662 '640 JMP ··1 
014664 ~14340 5650 L.AC STS GET THf: STATUS 
P14665 515130 5660 AND <20000) r I NO TTY fl..AG 
014666 74120~ 567g SNA SKIP If SO 
014667 10040 5680 Tcr CLUR F'LAG 
014670 703304 5690 DBI< DEBREAK API 
014671 ~14340 ~Poo 1..AC STS GE,T THE STATUS REGISTER 
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014672 741100 5710 SPA CHliiCK FOR Pl 
014673 700042 5720 JON 

5730 • L.AC API "GET TME REGISTER 
5740 • AND <400000) ttJUST THE ENABLE BIT 
5750 * tSA 

014674 ~14711 5760 L,AC UINSf SPfiCIAL. CMECI< F"QR JMS 
014675 515160 5770 AND <740000) 
014676 ,55161 5780 SAD <JMS) 
0146'7 614715 5790 JMI' CON7 OOllS 
014700 ~14711 5600 L.AC UINST GEr THE INSTRUCTION AGAlN 
014701 515162 5810 AND (740700 CMiCK fOR WEIRD EAE 
014702 ,55163 5820 SAO (640100) MUL 
014703 614722 5830 JMP EA 
014704 555164 5840 UD (640300 DIV 
014705 614722 5850 JMP EA 
014706 i15165 5860 l..AC <SKP SET UP lNSTRUCTlON 
014707 054712 5870 CQN6 OAO UlNST+1 SOE IT 
014710 214321 5880 L,AC AC RESTORE TME ACC 
0147jl '140040 5890 UlNST )(X 

014712 741000 5900 SK J' 
h47S.3 -54327 5910 ISZ PC ESTORE THE PC 
01475.4 634327 5920 ~ET PC 
P147s.5 214327 5930 CQN7 L.AC PC GEf THE PC 
0147~6 074711 5940 DAC UINST,X SAVE IT 
014717 •54711 5950 !5Z UINST lNCREM6NT lNSTRUCTION 
014720 214321 5960 L.AC AC RESTORE n~e AC 
014721 63011 5970 -.e T UINST RETURN 
014722 234327 ,980 EA l.~C Pc,x GET MPV OR DIV CONSTANT 
014723 Uf707 ,990 JMI' CON6 GO TO IT 

6000 • 
014724 6010 RliGS ,81.0CK 10 
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COMMANDS 

6020 ,EJECT 
6030 

0147~4 6040 L.OAD WORD GET TME DEVICE NAME 
014734 115526 JMS USI XlN 
014735 h4745 6050 JMP DL.0AD VACUOUS ASSUMES 1.0AD ffllOM TH! DISK 
014736 ,55166 6060 SAD <PPT> 
014737 f>14751 6070 JMfl PPR 
0147•0 ,55167 6080 !AD <PTR> 
014741 h4751 6090 JMI' PPR 
014742 f55110 6100 SAD <DKO> 
014743 141000 6110 SKP 

0147•4 6120 F'O~MAT F'OlllMAT ERROR 
014714 614045 JM' f"OAMAT 
0147•5 215116 6130 D~OAD I.AO <DSREAO) LOAD THE READ COMMANn 
0147.t6 ps1 0 7 6140 JMS. DSDO DO TME OJSI< READ 
0147•7 74236 6150 L.AW SAV4 flOlNTER TO TME DISK ~EAO PARAMETERS 
014750 614063 6160 JMll' COMX NEU COMMAND?? 

6170 • 
6180 • I.DAO PAPER UIJE 
6190 • 

014751 S.54364 6200 PPR DZM CK SUM CL.EAR CH&Cl<SUM 
014752 U4H3 6210 JMS G&TW GET A WORD 

014713 6220 F'ORMAT 
lh4763 614045 .JM,. FORMAT 
014754 '15160 6230 ANr.I ( 740000) CMiCI< FOR l..OADER 
014755 9551'i 6240 SAD <OAC o> 
014756 61471 6250 JHl!t PPR4 GO US& lT 
014757 100104 6260 RU 
014760 100101 6270 ,.,, 
014761 614760 6280 JMI' • ""1 
014762 100112 6290 RRIJ 
014763 140200 6300 SU 
014764 U47'7 6310 JMll' • .,,.5 
h4765 614751 6320 Jl11' PPR L.OOP 
014766 U4343 6330 f'PR1 JMS GETW tjET A WORD 

014767 6340 'O"MAT '0RMAT ERROR 
014767 614045 JMI' fORMAT 
P147'fO '15160 6350 AND ( 740000) CHiCI< f"OR DAC 
014711 '''1'' 1 

636Q SAD <OAC o> CM&CI< f OR ()AC 
014772 141000 6370 Sl<P 
014773 U4o6~ 6380 JM" COMX 
P14114 214363 6390 PPR4 L.AO WT GET WORD BACI( 
014715 053611 6400 DA~ LOC SAWE IT 
0147'16 114343 6410 JMS GEHi GET 1.ENGTM 

014717 6420 F'O~MAT 
014717 614045 JM" FORMAT 

015000 6430 ~EG F'ORM COUNT 
015000 740001 CM4 
015001 355100 TAO ( 1) 
01~002 05~672 6440 DAC N 
01~003 114343 6450 JMS GETW TRY F'QR CHECl<SIJM 

015004 6460 PORMAT 



TSSDIJTl 05/31172 01~05;15 POP·9 TIME .. SHARlNG SYSTEM DEBUGGER PAGE 35 

COMMANDS 

01!:>004 614045 JMP FORMAT 
Ot~005 214364 6470 LAC CKSUM CHliiCK CHECKSUM 
Ot5006 ?40200 6480 sz• 

015007 6490 F'ORMAT NOPE 
Ot5Q07 614045 JMP FORMAT 
015oto J.14343 6500 PP~L JMS GEH' GET A WORD 

015011 6510 l"ORMAT ,O.MAT ERROR 
015ou 614045 JMP FORM AT 
0150!2 073611 6520 OAC: LOC,)( SAVE IT 
0150S.3 •53671 6530 !SZ LOC INDEX l.OCATJON 

015014 6540 l.OOP N,PPRI,. LODP 
015ot4 •53672 !SZ N 
0150!5 U5010 JMP PPRL. 
0150l6 614766 6550 JMP PPR1 GEf ANOTHER BL.OCI( 
01505.7 000000 6560 TPR , DATA o,TSWOROB,2 
015020 01,2:57 
015021 000002 
015022 000000 6570 TPR1 , DATA 013012 SPECIAi. READ PiRAMeTER BLOCK 
P15023 000030 
h5D24 000002 



TSSODT1 05/31/12 OU05 :t5 POP-9 TIME•SMARlNG SVS'fEM DEBUGGER PAGE 36 

COMMANDS 

6580 ,EJECT 
6590 • 
6600 * MASI( 
6610 * 015025 11•12;, 6620 MAS JMS GWORD GET Tl-II: MASK 

P15026 055012 6630 DAC MASK SAVE IT 
015021 614063 6640 JMP COM)( RETURN 
015030 114125 6650 SEA JMS GWORD GET SEARCM PATTERN 
015031 05501;$ 6660 DAC ST UWE IT 

o1'oU 6670 DEi.IM GE' TMe Oi~IMITER 
015032 jl15366 I.AC TSDL.MTR 
015033 f5,137 6680 UD <CR> 
0150114 h5oH 6690 JMP SEA3 UH DEFAULT CONDITIONS WMEN NO A~GUMENT 
015os5 155140 6700 !AD <NUMSGN) 
P15036 615044 6710 JMP SEA3 USi DErAUl.T CONOJTJONS WMEN NO ARGUMENT 
015037 Uh20 6720 JMS EXP 2GiT STARTING ~00 
0150•0 053611 6730 DAC LOC SAME 
015ou 355112 6740 TAD <•BOUNDARY> 
0150•2 140100 6750 !MA SKIP IP AT'EMIHl~G TO SEARCM P"OTECTED MEMORY 
0150•3 h5050 6760 JMI' SEA1 EL.SE CONTINUE 
015014 16~000 6770 $iA3 l,.101 BOUNDARY START SEAR~M AT THE BOUNDA~Y 
U5o•5 05:1611 6780 !)AC LOC 
h50•6 170000 6790 I.AW BOUNOARY·USE DEFAULT 1.ENGTM IS ALL UHR CORE EXCEfl!T DDT 
h50•7 U'O'J 6800 JM II SiA2 
0150150 Uh20 010 SSA1 JMI EXP GET ENDING L.OC 
0150!51 140001 6820 OMA NEIUTE 
015052 ~53611 6830 TAO LOC F'ORM L.ENGT~ 
015053 055011 6840 SiA2 DAO N1 RAWE 
015054 23J61i 6050 SiAI. I.AC LOC,)( CHliCI< A L.OC 
h5055 255073 6860 )(Q~ ST CHfiCI< 
P15056 '15on~ 6870 AND MASI< tH&CK IT 
~150!)7 '140200 6880 SU CMECI< 'OR MASK 

15060 61'065 6890 JM" Si AX DONE 
015061 1717'11 6900 L.•W ·1 SET OOVNT 
015062 05:$6'12 6910 tUC N IA~E l T 
h5063 S.U554 6920 JMI DUMP DUMll 
015064 141.000 6930 SK,_ Sl(JP isz 
015065 45h71 6940 SliAX uz LOC BUMP l.OC 

01,066 6950 L,00'1 N11 SUL. LOOP 
015066 •s,011 !SZ N1 
01506 7 U'054 JMll Si4L. 
h5o7o 61406J 6960 JMllt COMX exn 
015071 000000 6970 N1 0 
015072 '171717 6980 144$1( 171777 lNITIAl.IZEP TO .. 1 
h5073 000000 6990 ST 0 
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SVMBOL. TABLE 

., 0 0 0 ,STITI. SVMBOL. TABLE 
7010 • 
1020 • SYSTl:M SYMBOLS 
7030 • 

000011 7040 S'(MN ,EQU 21 NUMBER OP SY~BOL.S 
ra5o74 7050 HERE ''. Oll614 1060 .1..oc ... 4•SVMN+BASE 

7070 DEF' ,DEFlN <OCTAL. SYMBOL.1VAL,UE 
7080 ,DAU 01#1,#2 
1090 ,ENDM DEF' 

011614 1100 Sy"1ST t •I 

OU.6'14 1110 DE, o,o 
011674 000000 ,DUA o,o,o 
P116'5 000000 
0116'6 000000 

OU617 1120 OE' 43415410 C:AL 
011617 000000 ,o•u 01434154,o 
011100 -3•1'4 
h17D1 000000 

OU702 7130 OEP 444143,40000 OAC 
811702 000000 ,DAU 01444UJ.4oooo 
h1703 -H143 
011704 040000 

OU705 1140 oer 5255631100000 JMS 
011705 000000 ,DATA 015255631100000 
h1706 f'25563 
h1707 100000 

ou.110 7150 DEP H7255, 140000 DZ"4 
P117iO 000000 ,DAU 014472551140000 
0117h 4412'5 
0117!.2 140000 

pU.713 7160 DE' 5441431200000 LAC 
0117S.3 000000 ,DATA o,54410.200000 
P117S,4 ,4414:5 
h17i5 aooooo 

011716 7170 DEP 7057621240000 )(01 
P117S,6 000000 ,DATA 017Q57621240000 
h1?t7 10,76~ 
011110 aoooo 

OU.7:U 1180 DE' 4144441300000 ADD 
011711 000000 ,DUA 0' 414444. 300000 
011112 
0117'3 

•14444 
100000 

OU714 1190 Oi' 6441441340000 TAD 
011124 000000 I D4TA 01644144,:S40000 
011725 644144 
011726 ~40000 

OU727 1200 DE' 7043641400000 )(CT 
0117'1.7 000000 ,DATA 0170'436414'00000 
011730 '10'4364 
011731 •00000 

OU7~2 '7210 DE' 5163721440000 IS! 
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hl732 000000 
011133 516312 
011734 440000 

0117~5 
011735 000000 
P11736 415644 
011737 ~00000 

oUHo 
0117'0 000000 
Q117U t341H 
011742 540000 

011HJ 
Ot1H3 000000 
01174'4 !J25560 
hl 715 600000 

OU746 
0117'6 000000 
0117'7 •54145 
h1750 640000 

011711 
0117U 000000 
011752 11,764 
U17!53 100000 

OU 7lJ4 
Ot17!H 000000 
911755 f76062 
011756 140000 

015014 
015074 613117 
015015 000240 
015076 000256 
015a?7 OOOOH 
P15100 000001 
015101 171717 
h5102 000253 
015103 000255 
015104 0002!12 
015105 0002'7 
015106 000241 
015101 000334 
015uo 000246 
0151i1 620000 
015112 000077 
P15113 000003 
015U4 640500 
1)151!5 •00000 
Ot5U6 000002 
015u 1 000040 
P15120 000053 
015121 000004 
015122 000055 
015123 175207 

1220 

1230 

'240 

1~50 

'260 

'1270 

'1280 
'1290 

01;05115 PQP ... 9 

,DATA 

OEr 
,DUA 

DEr 
, DUA 

DEP 
,DUA 

DE, 
, DATA 

DEi' 
,DATA 

DE' 
,DATA 

, 1..oc 
,I.IT 

TJME•SMARING SVSlEM DEBUGGER PAGE 38 

SYMBOL. HBLE 

o,516372,440000 

415644.500000 AND 
Q,415644,500000 

634144,540000 SAD 
0163'41441540000 

5255601600000 JMP 
o,525560,600000 

4541451640000 EA ii 
0,454145,640006 

5157641700000 IOT 
01515764,700000 

5760621HOOOO OPT 
015760621740000 

HERE 
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SYMBOL TA~LE 

015124 000060 
015125 017777 
015126 000007 
015127 000072 
015130 020000 
015131 777763 
th5132 013711 
015133 000054 
015134 000130 
015135 (>13720 
Qi?1J6 000213 
Pt5137 C00215 
h5uo 000243 
h5u1 0002'4 
h5u2 1517'7 
015UJ U3635 
015114 613566 
P15145 11;}514 
h5U6 11J621 
015u1 170000 
0151!50 100000 
01su1 014723 
h5U2 055216 
01su3 600000 
015154 01,216 
0151!55 U4526 
015156 640402 
0151!H 640417 
01suo 140000 
h5u1 100000 
015162 140100 
015163 640100 
P15164 640300 
115165 141000 
h5U6 60606~ 
015167 t06462 
Q15110 .4,320 
015111 040000 
015112 '76000 
h51'13 000000 
015174 000000 

01521? noo , USli STOR 
000001 1310 oesuG ,eau 1 TU!iltN QN THE TTY l.ISTING 

1320 ,JN!iRT :g~I8RARVtPOP9LlBlTTVNON 
100 I I Ni SDEBUG,1 
120 • l'Ei SOEBUG11 
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130 
140 
150 • 
1.60 * 
170 • 
180 • 
190 • 
200 * 
210 • 
220 • 
230 • 
240 • 
250 • 
260 • 
270 * 
280 • 
290 * 
300 * 
33.0 • 
320 & 

s:so ii 

340 • 
350 • 
360 * 370 ... 
380 • 
390 • 
<400 • 
410 * 

MTSS•POP9 NON~INTERRUPTING TELETVP! MANO~ER 

,STlT~ MTSS·~DP9 NON~tNTERRVPTING TE~ETVPE MAND~ER 
,HEAD T 

PROG~AMMEO BY ROBERT W. B~EAN 

~AST REVISED 24 MARCM 1972 

THIS MAND~ER PERMITS NON-lNTERRUpT DRIVEN fNpUf rROM AND OUTpUT 
TO TME CONSOLE TE~ETVPE ON TME POP•9 COM~UTER, 

THlS MANO~ER Al.TERS TMe AC, AND MQ, IT DO!S NOT ALTER ANY coRe 

F>AGE '40 

~EMORY OUTSIDE or ITSELF, 1~ PARTlCU~AR lT DOES NOT ALTER ANY AUTo~lNOEX REGISTER. 

DATA fORMATS1 

1> OCTAi. 

2> s1xs1T ~· SlXBIT IS 8*8IT ASCI! MllUI 240. TMIS MApS TME pRINTING 
CMARACTERS ONTO TM& SET Qw77, ASCil VALUE JJ3 fl, IS USED POR 
C4RR1AGE RETURN AND JJ5 C') lS USED FOR ~lNEPEED, NOTi TMAT NE!TMER 
333, 335, NOR ANY CONfROL ~H~RACTE-S CAN BE AECOGNIZED IN SIXBIT, 

3> ASCll ~~ ONE ASCII CMARACTER lS STORED PER WORD, LINE INPUT 
IS STORED IN TMIS roRMAT, SINCE TMERE IS ON~V ONE LINi·BUfrER 
TME EXTRA BUfFeR LeNGTM WASTES LESS SPACI TM4N WOULD TME HANDLING 
ROUT!N6S NECESSARY ,o~ OTMeR f0RM$ OF 'ACKI~O CMMRACT&RS. 
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0152~7 
000120 
0152•1 

015JU 
015362 
P15Jt>3 
015364 
015365 
015366 
015367 

015360 
000000 
000000 
000000 
000000 
000000 
000000 

420 
430 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 
570 
580 
590 
600 
610 

OH05&15 

ll!OQOB 
STD 
BIJF"FR 
• 
• 
• 
• 
BENO 
BflTR 
T'1 
T2 
C~OR 

OL,MTR 
COUNT 

PDP-9 TIME-SMARING SYSTE~ PEHUGGER 

,STlTL. 
, l F'E 

, 81,.0CK 
,EQu 
, BL.OCK 

(MTSS TE~ETVPE HANDLER> STORAGE AREA 

<MTSS TE~ETYPE HANDLER) STORAGE AREA 
PURCOD1l 

2 
eo. 
STD 

ROOM ro ACCUMULATc TWO VALID WORDS 
STANDARD is AN ao~CHARACTEA LINE BuFFER 

VARlAtiLES 

• •1 
,OSA 
,OSA 
,OSA 
,OSA 
,OSA 
, o~u 
• l F'c PURC001l 

END Or TMi CMARACT!R BUFVER 
POtNTEH TO CURRENTLY ACTIVE wo•o IN LINE BUFFE~ 
TEMPORARY VAR1A8L.E 
TEMPORARY VA~lABL.E 
STORES LATesT CHARACTER VROM FGET 
STORES LATSST DEL.lMtTER TMROUGM CHRID 

PAGE 41 
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015370 
01~370 740040 
015371 700312 
015372 
015373 
015374 
015375 
015376 
015377 
0154QO 
015401 
P15402 
Ot5403 
0P404 
015405 
015406 
015407 
Ot54S.O 
015411 
015412 
~15413 
015414 
015415 
015416 
~15417 
015420 

015421 
015422 
fl15423 
015424 
015425 
015426 
015427 
Ot5430 

215743 
055362 
155367 
155366 
700313 
615316 
555744 
615423 
~55745 
615421 
654?000 
~15362 
555361 
741000 
455362 
641002 
075362 
~55746 
141000 
615376 
775240 
055362 
635310 

115673 
h537< 
~15362 
,55372 
h5376 
355747 
055362 
h5376 

630 
640 
650 
660 
670 
680 
690 
700 
110 
720 

730 
740 
750 
760 
770 
180 
790 
eoo 
810 
820 
630 
840 
850 
860 
870 
880 
890 
900 
910 
920 
930 
940 
950 
960 
970 
980 
990 
tOOO 
1010 
1020 
1030 
1040 
1050 

01:05115 

INLI~ 

INL 

1N1 

lN4 

POP-9 TIM~-SHAHING SYSTEM DEBuGGEH 

<MTSS TELETYPE HANDLER) ~INE ~UFFER INPUT 

,STlT~ <MTSS TELETYPE HANDLER) ~lNE BVFtER INPUT 

THE pHOGHAM IS pROTECTED A&AlNST OVERF~OW OR UNDERF~OW OF THE LINE 
BUFFE~. UNDERFLOW <EXCESS DELETIONS> IS IGNORED, AND OVERFLOW CHARACTERS 
ARE LOST, EXCEPT FOR THE LAST CHARACTER TY,EO. 

PAGE 42 

ENTER 
xx 
1<RB 

I NI,, l N SUBROUTIN~ TO READ IN AND BUFFER A LINE FROM THE TELETYPE 

ONCE, ON ENTRANCE, CLEAN UP ANY PRIOR INPUT 
1..AC 
OAC 
OZM 
OZM 
l<SPp<HB 
JMP 
SAD 
JMP 
SAD 
JMP 
l,.MQ 
I.AC 
!AD 
SKP 
rsz 
1.ACQ 
OAC 
SAD 
!Kft 
JMP 
I.AW 
OAC 
JMP 

JMS 
JMP 
I.AO 
SAD 
JMP 
TAD 
nAC 
JMP 

< BUFF"R·U 
HPTR 
COUNT 
Dl,.MHt 

.-1 
< SBIORR > 
!CHAR 
CiCONT>C) 
11..INE 

HPTR 
BEND 

~PTR 

BPTR,X 
<iCR) 

IN1 
BUFFR·1 
BPTR 
INLIN,X 

CRL.F 
I NL. 
BPTR 
I Nl. 
IN1 
( •1) 
8PTR 
IN1 

LOAD A POINTER TO START OF TME BUFFER MINUS ONE 
JN!TlA~IZE TME BUF,ER POINTE~ 
INITIA~IZE THE WORB FETCMEO COUNT 
tNITIA~IZi TME ~AST DELIMITER STORAGE 
GET TME NEXT INPUT C~ARACTER 

DELETE ONE CMARACTeR lr IT WAS A BACKARROW 

DE~ETE TH~ ENTIRE ~INE IF IT WAS A CONTROL X 
SA~E THE CHARACTER 
LOAD THE CURRENT B~FFER POINTE~ 
SKIP If NO OVERFl,.OW 
AVOID DAMAGE DUE TO OVERFLOW 
ADVANCE TME POINTER -~ IT IS STl~L WITHIN THE BUFFER 
RELOAD THE CMARACTER 
AND PUT IT IN TME BUFFER 

EXIT WMEN A CARRIAGE RETURN IS fOUND 
ELSE GET THE NEXT CHARACTER 

RESET THE BUfFER POINTER AT THE ENO OF THE LINE 
AND ReTURN TO TMe CALLER 

PRtNT THE RESPONSE T~ A LINE•DE~ETE 
RElltEAD THE L.INE 
LOAD THE SUFFER POINTER 
SKIP It NO U~OERPLOW 
ELSE IGNORE THE COMMAND 
DECREMENT THE BUtFER POINTER 
AND SAVE IT 
GET THE NEXT CHARACTER 
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015431 
01:;431 740040 
015432 155364 
015433 115614 
015434 635431 
015435 115607 
015436 l,15633 
015437 615461 
015440 635431 
015441 743.400 
015442 455364 
015443 515750 
015444 055363 

015445 
015H6 
01507 
015450 

P15451 
015452 
015453 
015454 
015455 
015456 
015457 

015460 

015461 
015462 
015463 
015464 
015465 
Ot506 
015467 
015470 
015471 
0154'72 
015473 

640503 
215237 
640603 
055237 

~15240 
144000 
653122 
000012 
641002 
;J55363 
055240 

h5435 

555751 
615470 
~15364 
744200 
635431 
~15237 
615477 
U5607 
115633 
h5476 
635431 

106U 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 

1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1•10 
1420 
1430 
1440 
1450 
1460 
1470 
1480 
1490 
1500 
1510 
1520 
1530 
1540 
1550 
1560 

OHQ5:t5 

* 
0 

... .. 
0 

0 

... .. 

PDP-9 TIME-SHARING SYSTEM DEBUGGER 

(MTSS TEL~TYPE HANDLER> OCTAL WORD INPUT/OUTPUT 

,STlfL CMTSS TELETYPE HANDLER> OCTAL WQRD INPUT/OUTPUT 

QpERAf ION R~TURN L AC 

INPUT 

OUTPUT 

Et-.TcR 
XX 
OZt-1 
JMS 
JMP 
JMS 
JMS 
JM? 
JM? 
SZL. 
tSl 
AND 
OAC 

1.,RS 
L.AC 
L.1.S 
OAC 

L.AC 
Cl.I. 
~UI. 

10 I 

l..ACQ 
TAD 
!'.a c: 

JMP 

SAO 
JMP 
I.AC 

T2 

•1 
•1 
•2 
•1 

INTI N 
NUMlN,X 
FGET 
CHRlD 
NUM26 
NUMIN,X 

T2 
<17) 
Tl 

3 
WORDS 
3 
WORDB 

WORDB+1 

T1 
WOROB+1 

<SPOJNT> 
NUM27 
T2 

0 x 
1 DEL, IM 
1 OCTAL 
x x 

MQ 

x 
x 

DEL IM 
x 

Ml:::ANING 
---------------------------------FORMAT ERRoR DISCoVERED 
FIRST NON-BLANK CHARACTER IS A DELIMITER 
succ~ssruL READ OF AN OCTAL NUMBER 
SUCCESSFUL WRITE OF AN OCTAL NUMBER 

tNITlA~lZE TME DECIMAL-DIGIT.RECEIVED FLAG 
INlTlAl.IZE THt INPUT STRING, ETC 
RETURN +1 FOR DEl.,lMITER IS FIRST NON-BLANK CHARACTER 
GET THE NEXT CMARACTER 
IO ENT I F"Y IT 
IT IS A DELIMITER, SO EXIT 
IT JS A ~ETTER, SO EXIT +1 FOR A FORMAT ERROR 
SKIP IF THe CHARACTER IS AN OCTAL DIGIT 
ELSE BE SURE TME DECIMAL~DIG!T·RFCEIVED FLAG IS SET 
RETAIN JUST THE 01$IT 
AND SAVE IT rOR DECIMAL ACCUMULATION 

SAVE THE "OCTAi. Dl~IT" 
LOAD THE PREVIOUSLY GATHERED "OCTAL NU~BER" 
CONCATENATE THE nOCTAL DIGITS" 
AND SAVE TME RESULT 

LOAD rHE PREVIOUSLY GATHERED "DECIMAL NuMBER" 
SET THE LINK FOR THE MULTlPLV 
MULTIPLY THE PREVIOUS "DECIMAL VALUE" 
BY 10 fOR OECIMA~ 
LOAD TME RESULT 
ADD TME CURRENT "DECIMAL DIGIT" 
AND SAVE TME TOTAL "DECIMAL NUMBER" 

LOOP 

CHECK FOR A PERlOD 
lf SO, -PICK UP T~E DECIMAL VALUE 

PAGE 46 

SU l CL.L 
JM!» 
1.,AC 

NUMIN,X 
WORDB 
NUM29 
FGET 
CHRID 
NUM28 
NUMIN,X 

ELSE LOAD THE DECIMAL~DlGlTS-RECEIVED FLAG 
ANO SKIP IF THERE WE~E NONE 
RETURN +1, LK:O roR A FORMAT ERROR1 DECIMAL DIGITS, BUT NO PERIOD 
LOAD THE OCTAL VALWE 

JM!I 
JMS 
JMS 
JMP 
JMP 

GET THE NEXT CMARACTER 
AND IOENTlli'Y If 
A OELlMITEA !S LEGAL, SO E~Il 
A LETTER -~ EXIT •1 roR A FORMAT ERROR 

-
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T <MTSS TELETYPE MANDLER) OCTAk WORD INPUT/OUTPUT 

Oi'.>414 744000 1570 CLL. A NUMB~R -· CLEAR THE LINK FOR A FORMAT EIROR 
015475 (>35431 1580 JMP NUMIN,X ANO EXIT +1 
01'.>476 215240 1590 NiJM2B L.AC WORDB+1 LOAD THE DECIMAL VALUE 
015477 055237 1600 NUl129 OAC WOROB SAVE TME CORRECT VALUE 
01'.>500 455431 1610 !SZ NUMIN BUMP TO A RETURN +2 FOR SUcCESSfUL 
015501 635431 1620 JM~ NUMIN,X 

1630 
1640 
1650 

015502 1660 ENTER OCTOT 
Dt?5o2 ?40040 OCT OT XX 
015503 652000 1670 OCT42 L.MQ SET TME VALUE TO BE OUTPUT 
015504 '743,400 1680 SZL. SKIP Ir NO LEADING ZEROES ARE TO BE SUPPRESSED 
015505 750201 1690 SU I CL.C SET A ~LAG TO PRtNT ONE CHARACTER, ANYWAY: IF THE AC IS ZERO 
015506 777772 1700 L.AW ""6 ELSE SET THE COUNT FOR TME STANDARD SlX CMARACTERS 
015507 055363 1710 OAC T1 SET THE NUM9ER or cMARAcTERS TO eE OUTPUT 
0155iQ 641002 1720 L.ACQ RELOAD THE USER'S VALUE 
0155U '141.200 1730 SNA SKIP FOR A NON·ZERO VALUE 
015512 744000 1740 CLI. ELSE FORCE A SINGLE !ERO To PRINT 
P15513 644603 1750 OCTH L.LSC 3. GET THE NEXT OCTAL DIGIT 
015514 140200 1760 SZA IF IT IS Z~RO, OON•T CHANGE ,RINT-SUPPRESSION STATE 
015515 144000 1770 CLI. ELSE Cl.EAR TME PRI•T INHIBIT AT THE FIRST NON-ZERO FOUND 
015516 ~55752 1780 TAD (260, MAKE ASCII 1 N ANY CUE 
015517 740400 1790 SNI. BuT S1<lP Ir ~RlNT ts INHIBITED 
h5520 115665 1800 JMS TTY OT ELSE PRINT TME DIGIT 
P15521 455363 1810 rsz Tl OONE?H 
015522 h5513 1820 JMP OCT44 NO -- I.COP 
015523 100401 1830 TSF' 
015524 615523 1840 JMP • -1 WAIT FOR THE TELET¥PE TO SETTLE 
015525 C.35502 1850 JMI' ocror,x YES .-~ EX1' 



015526 
015527 
h5530 
015531 
015532 
015533 
015534 
015535 
015536 
015537 
015540 
015541 
0155•2 
0155•3 
0155'4 
0155•5 
P1551t6 
0155•7 

015550 
015551 

05131/72 

T 

740040 
775237 
055363 
115614 
635526 
"55526 
l.15552 
660714 
075363 
U5552 
660706 
275363 
075363 
115552 
:Z75J6J 
075363 
455363 
615534 

~15237 
635526 

015552 
015552 140040 
015553 115607 
015554 11,633 
h5555 U5550 
015556 740000 
015557 ;'555753 
015560 635552 

0155h 
015561 740040 
015562 055363 
0155(>3 23556l 
015564 652000 
015565 455561 
015566 115572 
015567 115512 

1860 
1870 
1880 
1890 
1900 
1910 
1920 
1930 
1940 
1950 
1960 
1970 

1980 
1990 
2000 
2010 
2020 
2030 
2040 
2050 
2060 
2070 
2080 
2090 
2100 
2110 
2120 
2130 
2140 
2150 
2160 
2170 
2180 
2190 

2200 
2210 
2220 
2230 
2240 
2250 
2260 
2270 
2280 

2290 
2300 
2310 
2320 
2330 
2340 

Ot:05r15 

• 
* • 
* 
0 

• 

sp<2 

PDP·9 TIMc•SHARING SYSTEM DEBUGGER 

<MTSS T!::l..E:TVPE HANDLER> S!XBIT WORD INPUT & SJX8tT BUFF"ER OUTPUT 

,sT1T~ (MTSS TE~ETVPE HANDLER> s1xs1T WORD INPUT A SJXBJT BUFFER OUTPUT 

t Np UT 

OUTPUT 

ENT EH 
)()( 

1..A~ 
OAC 
JMS 
JMP 
tSZ 
JMS 
11.ss 
DAC 
JMS 
AL.SS 
XOR 
OAC 
JMS 
XO" 
OAC 
!Sl 
JM~ 

L.AC 
JMP 

+1 
+2 
•1 

s1x1N 

WORDS 
T1 
INT IN 
SIXIN,X 
SlXIN 
S!X5 
12. 
r1 • x 
SlX5 
6' 
T1' )( 
r1,x 
SIX5 
T1aX 
T 1,)( 

T1 
s1x2 

WORDB 
s1x1N,x 

MQ Mf;ANlNG 

1 DEL.IM X 
1 SIXBlT DEL.IM 
x x x 

----·--~---·--·------------------FIRST NON•BLANK CHARACTER IS 4 DiLlMITER 
SUCCESSPUL READ OF A SlXBIT WORD 
SUCCESSFUL. WRITE Of A SJXBIT BUFFER 

INITIA~IZE TME StX8JT BUFFER POINTER 
INlTlA~IZE TME lNPWT 
RETURN +1 FOR OEL.IMJTER IS F!RST NON-8LANK CHARACTER 
EL.SE BUMP TO A GOOe ~ETURN 
GET TME rJRST GOOD CMA~ACTER 
AND PUT tT IN TM& rl~ST CHARACTER POSITION 
AND SAVE IT 
GET TME SECOND CMA•ACTER 
PUT lT IN THE SECOND CMARACT!R POSITION 
CONCATENATE TME CMlRACTERS 
AND SAVE THE R!SU~T 
GET TME TMlRD CMARACTER 
CONCATENATE THi CM~RACTERS 
AND SAVE THE RISULT 
BUMP THE STORAGE BUfFER 'OINTE• 
LOOP 

LOAD THE FIRST S?XBIT wo~o 
EXIT 
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ENTER 
)()( 

JMS 
JM$ 
JMP 
NOP 
HO 

s1xs 

FGET 

!UBROUTINE TO GET •ME NEXT CMA~ACTER, MAl<E lT SixBIT, ExJT IF A DELIMITER 

GEf TME NiXT CMARACTER 

JM' 

ENTER 
)()( 

DAC 
L.AC 
1.1'1 Q 
!SZ 
JMS 
JMS 

CMR l D 
SlX9 

( .. 240) 
S1X5,)( 

S!XOT 

T1 
S!XOT,X 

SIXOT 
SlX26 
SlX26 

IDiNTIFY If 
EX1T JF IT IS A DE~IMlTER 
PERM lT LEHiAS 
MAl<E SI XB IT 

SET TME NE~ATIVE C~ARACTiR COUNT 
LO•O THE NSXT WORD or OUf PUT 
SAVE IT POA PRINTI•G 
BUHF' THE FJOINTER 
OUTPUT TME FIRST C~ARACTfR 
OUTPVT TME SECOND CHARACTER 
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T < Mrss TEL.ETYPE HANOL.ER) SI XB IT WORD INl'UT & 9IXBIT BUFFER OUTPUT 

Ot,570 115572 2350 JMS SIX26 OUTPUT THE T~lRD CAARACTER 
015571 615563 2360 JMP s I lC24 LOOP 

2~70 
015512 2360 ENTER SIX26 

015572 740040 sp26 xx 
015573 641606 2390 ~L.SC 6, GET THE NEXT SIXBlT CHARACTE• 
015574 355754 2400 TAD <240) MAKE IT ASC 11 
015575 555755 2410 SAO C333) CHaCK roR CARRIAGE RETURN MAPPING 
01,576 760215 2420 ~AW SCR 
0155'17 ~55756 2430 AD C335) CMiCK f oR ~lNE reee MAPPING 
015600 '760212 2'440 L,AW $l,,F 
015601 115665 2450 JMS TTY OT PRINT TMe CMARACTE~ 
015602 455363 2460 rsz Tl AL.L CMARACTERS PRINTtO? 
015603 635572 2470 JMP s1x26,x NO -· l.OOP 
015604 100401 2460 TSF' 
015605 615604 2490 JMP ··1 WAIT FOR TME TEL.ETYPE TO SETTLE 
015606 635561 2500 JMP SIXOT,X ¥ES ... EXIT 

2510 • 
2520 • 
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T <MTSS TELETYPE HANOLf:R > MISCELLA'JE:OUS LINE BUFFER ROUTINES 

2530 1 ST1f1.. <MTSS TEL.ETYPE HANOLE:R) MISCELLANEOUS LINE BUFFER ROUTINES 
2540 
2550 
2560 
2570 

015607 2580 eNTE;f.I FCIET SUBROUTINE TO GET T~E FIRST ~EMAtNJNG CHARACTER FROM TME LINE BUFFER 
01~607 740040 F" GET xx 
015610 455362 2590 ISZ BPTR NO w~ BUMP TME POINTER 
015611 ,35362 2600 ~·e BPTR,X LOAD THE NexT CHARACTER 
015612 055365 2610 DAC CHAR AND SAVE IT 
015613 635607 2620 FGET9 JMP fGET,X 

2630 
0156i4 2640 ENTf:;R INT IN INlTlAl.,IZE lNPUT WORD .. GETTJNQ 

01~614 140040 JNTIN )()( 

015615 455367 2650 !SZ COUNT COUNT THE WOAD, SUCCESSFUL OR NOT 
015616 155237 2660 OZM WOROB IN1TlAL1ZE TME TWO flRST WORDS OF TME INPUT BUFFER 
015617 155240 2670 DZM WOROB•1 
015620 115607 2680 JMS FGET GET THE N~XT CMAAACTER 

015621 ,55754 2690 SAD <SS PACE> CMiCK lT roR A SPACE 
0156:22 t>15620 2700 JMP ... 2 'M~OW AWAV SPACES 
015623 115633 2710 JMS CMRID IDiNTlfY THE NQN~S•ACE 
Ot5624 635614 2720 JMf> INTIN,X RETuRN +1 fOR A DELlMlTER 
015625 140000 2730 NOP 
015626 455614 274Q !SZ INTIN ELSE BUMP THE RETU-N roR A NUMBER OR A LETTER 
015627 150001 2750 CL.C 
0156:50 355362 2760 hD BPTR BACK UP TME POINTE~ TO POINT TO THE FlRST GOOD CHARACTER 
01501 055362 2770 DAC BPTR 
015U2 635614 2780 JMll' INTIN,X 

-



TTY NON 05/31/12 

T 

0156~3 
015633 
015634 
015635 
0156J6 
015637 
015640 
015641 
015642 
P15643 
Pt56tH 
015645 
0156~6 
1J15647 
015650 
015651 
015652 
~15653 
015654 
015655 

U15656 
015657 
015660 

015661 
015662 
015663 
~15664 

140040 
h5757 
055665 
355760 
?45102 
615656 
;J5576j, 
745100 
615661 
;,55762 
145102 
615661 
155763 
145302 
61,656 
U5764 
;}55765 
14U02 
61,66~ 

21'665 
05,366 
63,633 

455633 
•5!S63;s 
U,665 
635633 

015665 
015665 740040 
015666 '100401 
015667 615666 
015670 700301 
015671 700406 

2790 
2800 
2810 
2820 
2830 
2840 
2850 
2860 
2870 
2880 
2890 
2900 
2910 
2920 
2930 

2940 
2950 
2960 
2970 
2980 
2990 
3000 
3010 
3020 
3o3o 
3040 
3050 
3060 
:5070 
3080 
3090 
uoo 
3110 
3120 
3130 
3140 
3150 
U60 
3170 
ueo 
U90 
3ZOO 
3210 
3220 
3230 
3240 

3250 
3260 
3270 
3280 

• 
• 
• 
• 
* • 
0 

• 
• 
* 
0 

• 
• 
ClitR I 0 

DI GIT 
L.ITTR 

TTYOT 

~0~-9 TIME·S~ARlNG SVSTEM DtBUGGER 

<MTSS TE~ETYPE ~ANOLER> MISCEL~ANEOUS CMARACTER•MANDLING SUBROUTJNFS 

,STIT~ <MTSS TE~ETYPE MANDLER) MlSCEL~ANEOUS CMARACTeR•HANDLlNG SUBROUTINES 

CMRlD -- SUBROUTINF. TO CLASSIFY EIGHT-BIT ASCII CMARACTERS. 
ENTER WITM TME CMARACTER IN TME ACI LEAVE ~ITH TME E!GMT·BIT CHARACTER 
IN ACC0-17> AND THE LINK AS FO~LOWSI 

RETURN LINK MEANING 
-----------------------~----------------~--------~--•1 1 THE CHARACTEA JS A DE~IMITER ct.e. NilTM!R A DIGIT NOR A LETTER 

•2 0 THE CHARACTER IS ElTMiR AN UPPER CASE OR A ~OWER CASE LETTER 
•3 0 THE CHARACTER IS AN OCTAL DIGIT 
•3 1 THE CHARACTER ts A DEClMAL DtGir (8 OR 9t 

ENTEM CHRID 
xx 
ANO 
DAC 
TAD 
SPAISTL 
JMfl 
TAO 
!PAtCL.L 
JMP 
TAD 
SPAISTL 

( 377) 
TTY OT 
(•260) 

DL,MR 
( -10, 

JMI' DlGIT 
TAD C•6) 
SNAISIPA!STL 
JMP D~MR 
AND <777737) 

SAVE THE EIGMT•BIT ASCII CHARACTER 
AC < 0 FOR DE~lMITER5 

CMARACTER IS A DELIM!TeR 
AC < 0 FOR OCTAL DIGITS 

CHARACTER lS AN OCTAL DIGIT 
AC < 0 FOR DECIMAL DIGITS 

CHARACTER lS A DECIMAL DIGIT 
AC <~ 0 rOR DE~lMITeRS 

CHARACTER IS A O&LlMITEA 
MAP ~OWER CASE INTO UP,ER CASE 

PAGE 48 

TAO c ... 33) AC < 0 FOR LETTEA$ -· L•1 FO~ LETTERSI L•O tOR DELIMITERS 
SPAtCML 
JMP LETTA 

L.AC TTY OT 
tUC DI.MTR 
JMP CHRIO,X 

UZ CHRID 
Ul CMRID 
L.AC. TTY OT 
JMfl CHRID1X 

ENTE~ TTYOT 
)(X 

TS' 
JMJI • •1 
I( SF' 
Tl..S 

THE CMARACTER l$ A LETTE• 

~OAD TME oe~lMITeR 
SAVE IT 

WAIT FOR T~E TELEP~INTER TO BE FREE 
Kl~L~TME·OUT?UT reATURE 
PRINT THE CHARACTE~ IN T~E AC 



05131/72 PDP-9 TIME~SHARJNG SYSTEM DEBUGGER PAGE 49 

T <MTSS TEkETYPE HANDLER) MISCELLANEOUS CHARACTER-MANDLlNG SUBROUTINES 

01~672 635665 3290 Jr1? TTY OT, X 
3300 
3310 

015613 3320 ENT6~ CRLF 
01~673 740040 CRl..F )(X 

8156'4 '760215 3330 L,AW 215 
h56'15 U566' 3340 JMS TTYOT 
h5676 760215 3350 I.AW 21,5 
P15677 U5665 3360 JMS TTY OT 
015700 760212 3370 I.AW 212 
015701 115665 3380 JMS TTY OT 
U5702 700401 3390 TS' 
015703 U570Z 3400 JM' .•1 WAIT fOR TME TTY TO SETTL.E 
015704 63561;) 3HO JMP CRL.F", X 

3420 
3430 
3440 ,MUD TUIN O~F THE lN$!Rf •9 MEAD SVMBOL 
3450 ,L.UT ON 
3460 ,END 
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0000J6 
0000~7 
000002 
000004 

015705 000000 
00~717 

~15706 000000 

015707 
015707 140040 
015110 055705 
Ot57U a35707 
0157i2 055706 
0157s.3 455707 

015714 '107074 

0157S.5 235706 
h57t6 ,01717 
0157i7 •6DHO 
015120 107024 

0157U •55706 
015722 171717 
015123 17,706 
015724 040031 

0157~5 ~5,706 
015726 171717 
h5727 175706 
015130 140001 
f)157U 040036 

h5132 a1;105 
h5733 107047 
h57S4 707001 
h5735 '1'734 

015736 
015737 
D15Ho 
015741 
h5H2 

015743 
~15744 
Ot5H5 

107212 
707242 
14UOO 
140040 
.35707 

015240 
000337 
000230 

7330 
?340 
7350 
7360 
1370 
1380 
7390 
HO 0 
1410 
1420 
1430 
7440 

7450 
7460 
1470 
'480 
1490 
'500 
'1510 
'1520 
'7!j30 
'540 
'550 
,,60 
1570 
1580 
1590 
'1600 
1610 
1620 
'630 
7640 
n50 
1660 
1670 
1680 
7690 
'700 
'1710 
'720 
1730 
1740 
'1750 
'1760 
'1770 
'780 
'1790 
1800 
'810 

01J05115 

OSt<liilC 
D$t<CA 
RliAO 
W~lTEi 
C"4ND 
Bl.t<MSK 
PNTR 

OQ 

• 
• 

• 

• 

• • 
• 

ERROR 

* 

PDP•9 TIME-SMARlNG SYSTEM DEBU~GeR 

SMORT DISK HOU?lNE 

, STl H. 
,MEAD 
,EQU 
,EQU 
,EQU 
,EQU 
,OSA 
,ECIU 
,DU 

ENTU 
xx 
OAC 
I.AC 
DAO 
Ul 

SMORT DISK ROUTINE 
D 
36 
37 
2 
4 

1777 

CMNO SAVE TME DlSI< COMHMND 
DO.X GEf TME POlNTE~ TO TME PARAMITERS 
PNTR 
DO COIR&CT TME RETURN 

PNTR,X 
Bl.l<MIK 
8, 

ONLV DISK 0 AVAI~AILB 

GET TM& BLOCK NUM99R 
AND OUT TM~ DISK NWMli~ 
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I.AC 
AND 
AL.SI 
DL.AI. 

MULTl~LV Sf 400 TO MAK• !T A PMYSlCAL DIIK ADDRESS 
~LACI THE 'MVSICAL ADD•ESS lNTO TME DISK ADDRESS REGIST&R 

!SZ 
L.AW 
UD 
DAC 

hZ 
I.AW 
TAO 
CMA 
DAC 

PNTA 
·1 
llNTR,)( 
DSl<CA 

PNTR 
·1 
PNTR,X 

DSl<WC 

l_AC CMND 
l)ICF"lDSf')(IDSCN 
our 
JMfll .•1 

MOVE TME ~OI~TER TO THE PARAMETi-S 
GiT • MINUS 1 To fORM TMI co•e POINTE~ 

PLACE THE CORRECTED •OINTER INTO TME OATA CMANNEL CORE ADDRESS 

MOVE TME ~OlNTiR TO TME LAST PARAMETER 
'RIPARi TO COMPLIM!N' A NU~81R 

PLACB THE TWOtS CO~PL6MENT WOAD COUNT IN TME DATA CHANNHL WORD COUNT 

GET TME COMMAND 
ISSUE THE OPERATION 
SEi !r THe OPERATION IS DONE 
NO _ .. WAU 

OMICI< THE OPERATION AND EXIT 

D$AS•l,0 
DSCO 
IPA 
Ml,.T 
,_ET DO 

'~IT 

~O&D TME AC WITH THE STATUS or TME OP&R•TION 
l.OAD THE F"~AQS 
SKIP l' OK 
BAD Sl'ATUS 
EXIT 
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D SHORT DISK ROUTINE 

01~746 000215 
0157tt7 777777 
Ot~750 000017 
Ot5751 000256 
015752 DOQ260 
015753 171540 
015754 000240 
015755 000333 
015756 000335 
h~7!57 000317 
015760 '177520 
Ot5761 771710 
015762 171716 
h5763 1717'2 
P15764 171731 
01576' 'f77?45 

015710 7820 ,USE END 
'830 •DUI' 1,10 

015710 6U715 '840 JMP SST ART 
h57'1 613715 JM" HTAlllT 
0157'2 h~?15 JMP SSTAAT 
h5713 6137'5 JJ11pt UTAAT 
P157'4 6U715 JMI' SST AIU 
0157'f5 6U715 JM,_ UTART 
h57'76 61~77' JMP SST ART 
h57'?7 6U715 JM!' UTUT 

ouooo 7850 .e~o 5$TA!tT 

lRANSF"~R ADDRf:SS 613715 
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D CROSS RErERENCE TA8~E 

t33);7 • ooo. 2070 
14003 • 001. 670 
t40l2 ,002. 720 
1.4031 ,ooi. 840 
14050 ,004, 890 
1_4452 ,005, 4310 
14476 ,006. 4430 
14516 '001. 5080 

4453 • 01( 770 
4464 ,OT 750 
6460 ,Tp 760 

414263 ABS 850 
14121 AO 3120 4660 '880 5960 
t4205 ADD 2130 200 
142'1 AO Di 2240 2200 
t4213 ADDI. 2190 2220 
14224 ADDTB 2300 2130 2370 

6 ADD TL 2370 2150 
t77i7 ADRIS 430 1520 !180 5270 
t43h ADS 3650 420 3800 
14401 ADSI. 3740 3770 
144U ADU 3810 3750 !790 
13400 •'ORM 2550 2250 
143io ALT 2990 no 

2~6 AMPRSN 290 U10 
13212 AND U20 U10 
12000 BASi 190 200 6790 7060 

425156 BIN 860 
337 BK ARR 240 100 
4~0 BL.Kl.EN 630 

1717 81.l<MSK HOO 7130 
144i2 91.00K 3980 4Q60 •o•o 4100 4260 •2•0 4410 
177~0 BOOT 520 ,30 

2000 BOUND A 440 aoo 2460 6740 6770 67to 
14465 BR1 4330 ooo 
14440 BRE 4230 460 
:t4431 QRL 4050 4QBO 

3~4 BSLASM 390 1600 
152~7 BTBL 4l.60 4000 49,0 5340 

1 CAULK 550 
400 CATI.EN ,60 

17000 CATI.CG 540 !i90 
777716 CATMAX 620 

l,t CATX 500 
14364 CK SUM 3530 U60 300 6200 6470 
14015 CMON 1020 

14 CMOX 600 760 810 820 1010 4960 5010 5030 5350 5380 5430 5470 
?72 COLON no 

t4o22 COMO 810 130 
1 4026 C0M1 84{,) 
1 40l.4 COMA 740 1000 2080 
13775 COM~ 590 770 



TsS:iDTl 05/31/12 01 ;D5115 POP~9 TIMt~SMARlNG SYSTEM DEBUGGER PAGE !53 

D CHOSS REFERENCE TABLE 

?54 COMMA 320 1170 1560 
1,P21 COPH B 140 750 770 
1 4116:5 COMX 920 1270 1010 2090 2260 2420 2910 2950 3050 3860 3920 '4270 4320 

4350 4440 4470 6160 63i0 6640 6960 
t 411l4 COMY 1010 940 
1 4o23 CON 5330 520 
14oqo C0N1 5380 5480 
t 4"141 CON2 500 5400 
141P1 C0N6 5870 5990 
t4715 C0N1 5930 5790 

:>Jo CON TX 230 820 
4~5762 COR 880 

t7o05 CPA~A!-1 590 
215 CR 220 950 6680 910 2420 

4:~64~4 CTL 810 
15707 0 DO 1440 2•00 6140 7460 7480 n•o 
15705 0 CMND 7390 7'50 7680 
t5706 0 PNTR H10 7470 1520 7570 7590 7620 7640 

2 D RiAD 7370 U30 
37 ODSl<CA '360 7600 
36 ODSKWC 1~50 7660 

1 DiBUG ,310 100 120 100 120 100 uo 
14175 DiC 1990 260 
15211 01.1ce 3770 H10 '6!50 
13405 oacr 2640 2340 
13530 Di Cl. ~540 :1600 
13540 DiCl.1 3620 :H10 
15141 Oi;RROR '780 
13237 DIV S.420 USO 

445300 DI<' 140 
4453ao Dt<o 780 6100 
777601 DK MAX 650 

14745 DL.OAD 6130 050 
1s1a6 ONCMEK 7630 

244 DOLi.AA 280 
446400 OT. 720 
776701 OT MAX 640 
14016 OUM 1110 uo 
14107 DU Mi 1210 U60 
14ti1 OUM2 1280 ueo 
141i4 DUM3 U50 uoo 1330 
13317 DUMA 2540 2610 26'0 3240 3290 3900 4710 2940 3130 3160 3190 5190 
13554 DUMP 3860 3950 tto&o 4170 1260 6920 
13564 DUMX 3940 fHO 4790 

740000 DVCMSI< 600 
4 DWR ne nao 2390 

14722 EA 59130 5830 5850 
136Q5 EOLP 4210 H10 tt230 2810 
132io ERA 1070 1600 
15206 EVAL. 1790 FO 900 1010 1070 1120 1240 1480 1680 
13115 EVD 850 530 
13124 EVL 430 450 1660 



Tssnor1 05/31172 01~05115 PDft•9 TJME•SMARlNG SVSlEM DEBUGGER PAGE 54 

D CROss REF'ERENCE TABLE 

13134 EVL.O 510 480 
13145 EVL1 610 540 
13t73 evx 830 500 600 
1_3242 EVY 1480 910 1030 1080 1130 1330 
13267 evz 1670 1630 

1!41 EX CL.AM 260 U90 
13140 EXP 360 1690 1120 1210 1280 1400 1510 1740 4240 4400 5260 6720 6810 

5 F'CBl.EN 570 
14200 F'ORM 2050 1900 1950 2000 
14045 F'ORMAT 890 990 1240 1620 2230 2690 6120 6220 6340 6420 6460 600 6510 
13566 F'ORMO 4000 3930 4090 1940 

't3635 F'ORMS 4520 4800 1990 
136,5 F'QRMSl, 4690 4600 
t3n57 F'ORMS~ 4710 4680 
13563 FQRMSW 3930 2050 
'.1.4343 GETW 3340 3430 3490 3500 3740 3780 6210 6330 6410 6450 6500 

4762?7 GRO 870 
14346 GWl 3370 3420 
14133 GWOO 1450 1580 
14135 GWD1 1510 U40 
14125 GWORD 1390 U70 1660 1820 3030 6620 6610 

4 HORI.EN 580 
144i7 Hi A 3900 440 
152).0 MiA1' 1810 760 l9U 
15014 Hf; Ai '050 7UO 
14007 IOLI 710 2080 800 850 900 960 5200 
13673 IND8 4850 040 4690 4720 

~o INDiX 490 2140 211Jo 2210 2240 25!JQ 26'10 2660 2670 2750 2890 2900 2930 
3000 3010 4010 4050 4070 4340 4460 

14526 INTO 4650 4670 5440 
14533 JNT1 4700 
14563 INU 5010 5050 
146~2 INU 5170 5140 
14~65 LDS 3570 400 

2~2 L.' 210 2440 
14332 l.K 3210 4730 5610 
14734 l.OAD 6040 !HO 
13671 LOC 4830 Oo 388Q 3920 4030 •o•o 4140 4510 4660 4700 1130 1300 1750 

1.130 1840 6400 6520 6530 6710 6790 6830 6850 690 15025 MU 6620 560 
15012 MASI< 6980 6630 6810 
13201 MIN 950 U60 

255 MINUS 330 U60 
13~35 MPY 1370 l.570 
14.~24 MQ 3150 4710 5590 
1 3692 N 4840 4150 12'0 6440 6540 6910 
1 5oi1 Ni 6970 6840 69,0 
13680 NEXT 4130 3940 4020 4160 
131.64 NHO 760 690 
13314 ~OS 2070 2010 

243 NUMSGN 270 970 6700 
14173 OCT 1940 240 
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D CMOSS ~!:FERENCE TABLE 

13401 QCTF 2590 2550 2320 
131_74 OJMP 840 390 860 1650 
~- 3?41 ONE 1440 1260 1320 
13f>74 OPTB 4860 4610 
1_ 320 4 QR 1000 1;90 
~ 3?l4 QSET 1170 1220 1370 1420 
1.S?.27 OST 1280 1210 1230 
13621 P6 4420 4480 4640 2040 2830 
13715 P6QCT 4970 4990 
t37h P6Z 4930 3280 4950 3220 3250 
14155 PAT 1730 180 
14t57 ?ATO 1760 1850 
14165 ?AT1 1820 1780 
:t43V PC 3180 4680 5100 5910 5920 5930 5980 
:t3?a5 PD El 3510 3460 
t3':>J.4 POEC 3430 2640 3740 1990 
13'>51 POX ;!720 3660 

256 PERIOD 340 350 
13117 Pl.U 900 380 960 1550 

253 Pl.US 310 l.550 
256 POINT 350 460 3720 1460 

14751 PPR 6200 6070 6090 6320 
147P6 PPR1 6330 6550 
t4774 PPA4 6390 6250 
150~0 PPRI. 6500 6540 

606064 PPT 690 6060 
606460 PTP 710 
606462 PTR 700 6090 

17505 RiCQV 410 
142h RiG 2800 360 
t4305 R~G1 2920 2180 
14263 R6GZ 2700 2620 
:t4241 RiGr 2530 ~650 2760 2800 2990 
14:~H Rl;GI 3060 3020 3040 
14254 RliG~ 2640 2680 

23 RliiGN 3290 2560 
14724 R&GI 6010 2740 ooo 5490 
14~20 RliiGT 3100 2540 3290 
13353 AJU 2300 2210 
13344 RJS2 2220 2290 2350 
13361 RJU 2360 2260 
13,~12 R.JU 2450 ~410 
13337 RJUS 2170 780 2340 2490 
t45P Rh 4550 4600 
145!3 Rh VE 4510 4610 4910 5520 
142 6 s•v• 2440 2410 61'0 
14232 54Vi 2J90 300 
14335 SC 3240 4750 5530 

?73 SCOLON 380 930 1790 
13?14 SCOUNT 1930 2770 3610 3720 3730 3840 
t5n3o seA 6650 580 
t51}5Q SliA1 6810 6760 
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D CROSS RErERENCE TAiLE 

15053 SEA2 6840 6800 
1.5044 SEAJ 6770 6690 67to 
15054 SijAI. 6850 6950 
t5065 SEAX 6940 6890 
t3457 sro1 3060 3210 
't35Q6 SF'D~ 3310 3140 
1.3470 sro• 3160 3360 
1_3472 S'DO :5190 3330 
t3463 S'D~ 3100 3aoo 
13503 sro& 3270 2960 
13421 S'L 2790 2930 
13436 Sf'X 2910 2140 uao 
14117 SIX 2040 2eo 

?57 SI.ASH 360 ueo 
13hl0 SPAC 4270 4070 4300 4370 4650 

;.>40 SPACE 250 440 1150 H30 1770 2070 26WO 
j 3,,14 SPCOL 4340 3910 •380 2840 
1 3:s36 SPTR 2110 1hO 2740 3590 3680 36~0 3810 3830 
15n73 ST 6990 6660 U60 

252 STAR 300 1570 
13775 START 640 7140 1840 7840 7840 7840 7840 1840 7840 7850 
14340 STS 3270 000 5650 5700 
141~1 SVM 1890 220 
132h SVMI S.900 920 2100 
t33i6 SYM92 2020 U10 
13334 SVMB3 2090 2040 

l2 SVMBX 1880 1920 1960 1980 1990 2030 2050 2090 2760 2790 2890 2910 2920 
3020 !080 3520 3570 3610 36~0 3670 3680 3700 3760 

1341P SYM,- 2690 2360 
t3276 SVMI. S,950 2060 
13277 SYMl.1 1960 2000 

21 SVMN 1040 1930 !600 7060 
11614 SVMST '100 2110 3580 
j 7735 SYSCEV 530 
15363 T T1 560 ueo 1400 1710 1810 1990 2D!JO 2080 2090 2110 2120 2130 2290 

2460 
~ 5364 T T2 570 1180 1.260 1480 
15316 T lNl 780 930 1020 1050 
15404 T lN4 840 
153'12 T I NI. 740 990 1010 

1io T STD 480 490 
15.~61 T B~NO 540 160 
:t5362 T BPTR 550 560 570 620 630 750 8,0 aeo 900 950 1100 1040 2590 

2600 2760 2770 
1_ 5 365 T CMAR 580 t.•20 1550 2060 2610 
15673 T CRLF' 3320 4220 5330 980 3-UO 
~-5656 T DI.MR 3130 2980 :!010 
15r,07 T F'GET 2580 430 1590 1210 1530 2200 2620 2680 
15534 T SIX2 2030 2140 
15':>52 T Sl X5 2190 2030 2060 2100 2250 
'1.5550 T SIX9 2160 2220 
15200 T1 1730 710 740 2710 2720 3040 3210 3'4 40 3480 3530 4620 4630 780 
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[) c~oss REFERENCE TABLE 

830 2160 2220 2570 2680 3670 3770 399Q 4040 4560 4580 4890 
4990 '5050 ~110 5150 5170 5370 r;oo 5500 

1:,4~3 Tl.CHAR 1000 810 
1?4,1 TlLINE 980 830 
15;.>0t T2 1740 770 790 2690 2820 2980 2990 3220 3270 4030 4080 4520 4570 

4590 5020 5040 5410 5420 5450 
t??02 TJ 1750 1940 2000 2060 2180 2280 2310 2360 2380 2810 2850 3070 3200 

4250 4330 4540 4600 5000 5060 
15;.>03 T4 1760 2730 2860 2900 2940 3010 3050 3150 3310 3340 
., 5?04 T5 1770 2780 2930 1410 1460 1530 1540 1630 
15~05 T6 1780 
17500 TAPlN 450 
17502 TAP OT 460 
15241 Tl3UVFR 490 740 940 
15033 TCHRIO 2930 520 1220 1540 2210 2710 31,0 3170 3180 3200 
15167 TCOUNT 600 2070 840 890 4310 4430 ao 2650 
15A61 TOI GIT 3170 ~010 3040 
15366 TDLMTR 590 660 1490 920 1140 1HO 6670 770 3140 
t56l3 rrGt;r9 2620 
14363 Tf ME 3520 3350 3410 4760 4770 
15310 T N~IN 720 730 960 
15r,i4 Tl NT IN 2640 1190 2000 2720 2740 2780 
15r,62 n.ETTR 3180 3110 
15435 TNUM20 1210 1430 
15461 TNUM26 1460 1230 
15410 TNUM27 1530 1470 
15476 TNUM20 1590 U50 
15417 TNUM29 1600 U20 
15431 TNUMIN 1170 seo 1200 1240 1500 1560 1580 1610 1620 
15r;03 TOCT4~ 1670 
t55~3 TOCT44 1750 1820 
155 2 TQCTOT t660 2070 2600 4010 4940 4980 840 890 3280 4310 4430 1850 

646000 TP, 730 
1soi7 TPR 6560 
1soa2 TllR2. 6,70 
146i7 TRA 5260 ;oo 
15563 TS I X24 2300 2360 
15512 TIIX26 2380 2330 2340 2350 2470 
155,6 TSIXIN 1970 640 720 790 2170 2s•o 3900 6Q40 2010 2020 2110 
15i;61 TS I XOT 2280 ~070 670 720 840 s•o 4310 4430 5080 2300 2320 2500 
:t 5665 TT TV OT :5240 U8o 3260 3500 3700 3730 42•0 4360 4470 4470 4410 4760 4780 

1800 24'0 2950 3130 31to 3290 3340 3360 3380 
15?.07 Ty Al. 1800 830 1oao 
152~n TWORDB 470 700 soo 810 1950 2020 21 •o 2320 2420 2440 200 2480 2630 

2710 2820 2850 6560 1310 1330 1350 1410 1510 1190 1600 1980 
2160 2660 2670 

14711 UINST 5890 5160 !5290 5760 5800 5870 5940 5950 5970 
14510 UN1 4450 4420 
14470 UNB 4390 480 
17777 VVLAG 480 
14616 W,- 5210 4690 '120 
14354 WIN J440 3400 



TSSni.JT1 

WT 

05/31/72 

n 
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PDP-9 TJM~-SHARING S~STEM DEBUGGER 

CROSS REVERENCE TABLE 

3480 6390 
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D 

oCTZ 
PURCOD 

1790 
43U 

OU05z1:, 

610 

POP-9 TIME-S~ARING SYSTEM DEBUGGER 

UNDEFINED SYMBOLS 

PAGE 59 
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n MACRO CROSS ~ErERENCE TABLE 

CMAR 1380 
ci.o~o r 1340 
COUNT 1460 2070 1940 890 4310 4430 
cRU' 1300 4220 ,330 
oer 70 70 7UO 1120 7130 7140 7110 7160 1170 7180 7190 7200 7210 7220 

7230 '240 7250 7260 7270 
OEiLlM 1420 660 100 920 1140 17~0 6670 
EMESS 1750 2070 840 890 4310 '44~0 
ENTE;R 920 4970 720 1110 1660 1970 2190 2280 2380 2580 2640 2930 3240 

3320 1440 
FORMAT 1060 990 1240 1620 2230 26~0 6120 6220 6340 6420 6460 6490 6510 
LIN~ 1100 730 
LOOP 960 2000 20•0 2930 3200 3210 830 2220 2680 3770 4Q80 4600 5050 

5~80 6540 6950 
MES$ 1620 2070 670 720 840 890 4310 4430 5080 
MESSR 1520 2070 670 720 840 e•o 4310 4430 5080 
N6.G 1010 950 2800 2970 3470 1220 600 
NME&S 1670 
NUM 1260 580 
OCT 1890 2600 401.0 4980 3280 
O,Tl 1840 io10 •940 840 890 4310 4430 
0 A 1~00 1550 1560 1570 1580 1590 1600 1610 
STAAT 1100 
WORD 1140 640 720 790 2170 2580 3900 6040 
WORD1 uao 700 1950 2320 2440 
W0RD2 1220 2020 2190 2420 
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100 
110 

OU05s15 pAGE 1 

,TIT~E POP~9 BASIC INTERPRETER 
,NAME BASO 



BASO 051311'2 

120 
130 
t.40 
S.50 
160 
t,70 
180 
190 
200 

000001 210 
220 
230 
240 
250 

ooouo 260 
oooou 270 
OOOOS.7 280 

290 
OODU2 300 
000013 uo 
OOOU4 no 

330 
S40 
3,0 
360 
370 
HO 
:J90 
'100 
•io 
420 
00 ••o 

019777 Oo 
U157t7 61,716 •60 

DU5h 410 
'80 

OUD5115 

.. 
• 
• 
RET 
• • 
• 
UNIT 
• .. 
• 
TTYX 
CMR)( 
SIUF' 

)( 
y 
i 
• • 
• s0s 

' • • 
• 

~DP•9 BASIC INTiR~RETER 

D6F'INITIONS 

,ST&T~ DErINlTIONS 

DE'lNlTION ~· pSEUOO QpS 

DEPlNITION •• pROGRAM eONSf ANTS 

,MUD S 
,EQU 1 

8 , oR ST oFUGE 
ARSTMMETIC PMECllION 

DEPINiTION ~· AUTO lND!X R~GlSTERS 

1 MUD 
,EQU 
,iQU 
,&OU 
,MliAD 
.uu 
.nu 
~IQU 

, Dlf'l NT 
e~c 

T 
10 
u 
17 
0 1 P,I,T 
u 
u 
14 

TAD #1 
DAC #1 
,ENDM SOI 

ltROGAAM OIU GIN 

,I.QC 100 
,1.oc uooo·s. 
JMI' SUP 
,1.oc 1•000·•221 
I MUD T 

T 'OR TTV 
iR•O USED 'OA TTY l/0 
~R·1 Q~QBAL INPUT ~OIN'E~ 
~A-7 useo ro~ SOURCE BUfFER POINTER 

LOCAi. 
L.OCAL. 
LOUI. 

SUBTRACT oNE rRoM IToRAGI 
C(AC) J• 717171 
CCAC> t• CCMEM)•1 
CCMEM> I• CCAC) 

A CONVSNJENT RE•TA•T ~OCAT!ON 

' 'DR TTV 

r."AGE 2 
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T TTY PRINT ROUTINE PRINT 

490 ,STITL, TTY PRlNT ROUTINE I'!'- PM INT 
500 • 
510 • TMIS ROUTINE pRINTS A SINGLE CMARACTER TO TMe TTV, 
520 • 
!30 • ENTER WITH CMARACTER lN A·AC. 
540 • 
550 • CIEPJNlTION ...... tpRINT• _,. pRlNT CHARACUR MICRO 
!J60 • 
!170 J'RINT ,pEF"IN 
Ho JMS TSPR!NT CAL~ TME PAINT ROUTINE 
!)90 ,ENDM PRINT 
600 • 
610 • Tsl'R 1 NT 
620 • 

0115!>1 000000 630 llRINT 0 
011552 100402. 640 ur ••• 
h15'3 61U52 6'0 JM• ··1 • llRIN! THE CMA~AC'&~ WMIN TME TTY IS ~EADV 
h15D4 700406 660 TL.9 ••• 
'11515 63U51 670 IHT PR!NT ,_UURN 
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T MESSAGE !PAINTING ROUTINE ... MliH 

680 . n 111. MESSAGE lltlUNT ING ROUTINE .,,.,. MEIS 
690 • 
100 • TMU ROUTINE I& CAL~ED To PRINT A MESSAGI DN TMI TTY, 
n.o • 
720 • ENTiR WITH TM& M&SSAQi F'OL~OWlNG TME CALI., THE IND OF' TME 
no • ~EISAGE IS fLABGID WITH A MORD or ~1. 
'40 • 
1'0 • DE'lNlTION •• tMISI' MEIUGI MACRO 
160 • 
'70 MijSS , DIFlN (Mlisuqe> 
'80 JMI TSMEIS CALL TME MESSAGE ROUTlNI 
190 ,TUT \#1\ 
•oo , I 'Ii '#2', •CRl.P 11. 
uo ,DAU 1'112 mive CAARlAGB ~ETU.N/~INl•rEID I' WANTED 
120 171777 '~aG TME iND O' TMI M&ISAQE no ~ENDM MilS 
140 • 
9'0 • TS Mi IS 
860 • 

h1''6 000000 110 M&SS: 0 
h15i7 2U5!J6 180 l.•C M&IS .... 
111'60 040010 190 QAC TTY)( .. liT UP POINTI• TO MillAGE 
11'U UU!J6 900 ~~c Mill•)( ••• 

UUt2 910 MIA . ' . 
h1562 151. 7S. 1 •20 hD MONE CHICK ~OR IND OF' M!SIAGi CEOM> 'I.AG 
011!'J'3 6U,567 '"o -'"'" MU IOM ..... RITURN 

OU.564 940 ltRINT 'AlNT THI eMARACTi• 
011565 120010 ''O ~·c TT'IX,)( ,E,CH fMI NEKT CMAIACTER 
011566 6U.562 960 JM' HU AND LOOP 

OU.567 970 MIX .. ' 
011!567 IU713 •lo , e F'I L.1. liHD A F'lL .. 

OU5'10 990 ;:INT 'O Dl~AY A ~ITTLI 
0115h 620010 1000 .. ., TTY)(,)( 'MIN RUURN 
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T 

Ot15'12 000000 
011573 211714 
011574 051716 
h1575 2117S.5 
hl,,6 040011 

OU.5'17 
hl!!J'7 100301 
P116oo uun 
h1601 1003U 

1010 
S.020 
1030 
tO_.O 
1050 
1060 
1070 
S.080 
1090 
uoo 
U10 
U20 
s.130 
1HO 
1150 
U60 
U?O 
1180 
1190 
uoo 
1210 
t220 
U30 
U40 
U'O 
1260 
U?O 
s.280 
U90 
1~0 8 U1 
\~20 
UJO 
U•O 
1350 
U60 
S.370 

• 
• 
• 
• 
• 
• 
• 
• 
• 
~EAD 

• 
• 
AOA 

• • • 

PDP-9 BASIC INTERPRETER 

TT V READ ROUT 1 NE READ 

,$TIT~ TTY READ ROUTINE READ 

THIS ROUTINE IS CAL~EO TO iEAD A LINE fROM TWE TTY. 

IT p~ACES TME 1..lNE ONE CMA-ACTER TO A wo~o IN TSl8UF, ArTER 
•E~fOHMING SEVERAL El..EMENT~RV EDITING OP&AAT!ONS1 

CTRl..ftX DELETE TME ~IN! 
BACKARROW DELETE TME P~ECEIDIN~ CMARACTER 

0 
I.AC 
DAe 
I.AC 
DAO 

It I 

ICS' 
JMPt 
ICU 

I 81..N 
IIJCNT 
IBF'F»T 
CMRX 

oer. TMS BUFF&R 1..ENITW 
SAVE FOR COUNTING 
n&f lNITIA~ 'OINTE• 
SAVE IN L.OCAL. AU,0 INDEX REG!ST&R 

••• 
• IEAD TMi CMARACT!R 
••• 

CMICK roR AN EDITING CMARAGTIR 

ANO 
UD 
JMll 
UD 
JM• 
UD 
JM ft 
DAC 
hD 
JM~ uz 
JM~ 

F"I L.L ( "0 , 
CTRL.)( 
(137, 
BACK (', 
WRU 
CMR)(,)( ,,.,, 
EOL. 
liCNT 
RDA 

MAii< orr pARlTY IIT 
CMICI< ~OR CTRl.•K 
Vil •• DEL.ET& TME ~1N& 
CMICK ~OA BAQKARAOM 
'Iii •• BACIC UP 
eHICK ro~ CUL.·E 
TELL. MlM WMO WI AA! 
SAVE TME CMA~ACTIR IN THI BU,F&R 
IEI Ir TMi END O' LINE 
¥El •• CL.iAN UI UP 
COUNT TM! NEW CMAR•CT&• 
tr MORI ROOM •• QEJ ANOTMER CHARACTER 

PAGE 5 
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' TTY READ ROUTINE _,.. READ 

1380 ,EJECT 
U90 * 
1•00 • L.lNE TOO I.ONG .... CilYE MESS~GE AND OEl..ETE IT 
S.410 • 

01l6i6 111556 1420 JMS TS MESS CAN•T USE THE MESSAGE MACRO BECAUSE or CR/l.F 
h16S.7 00001, 1•30 ,DATA 1'·12 OR/L.f' 
h1620 000012 
8116U 00031'4 1440 ,TUT \I.IN& TOO l.ONG ·- \ 
h1622 000311 
h1623 0003i6 
h16t4' 000305 
h16U 0002•0 
h16f6 000324 
h1611 000317 
hlOO 000317 
h1U1 000240 
P11U2 000314 
h16S3 DOOU7 
h1U4 000316 
011635 000307 
h16S6 000240 
h107 0002'5 
h160 0002'' 
h16U 000240 
h1U2 '71717 S.450 '7'177 7 END n.AG 



BA So 05/31/72 OJ,;05115 POP .. 9 BASlC INTl;RPRETER PtGE 7 

T TTY READ ROUTINI; -· READ 

1460 ,EJECT 
1470 • 
1460 • DEi.EH: LI NE Ro UT I NE 
1490 • 

OU6f3 1500 CT~L.X t •• 

0116•3 1510 MESS < DEL.ETED>,CRl.f" 
"11657 Ul..573 1520 JMP RliA0•1 TRV AGAIN 

1530 • 
1540 • BAeKA~Row ROUTINE 
1550 • 

OU6t>O 1560 llACK ••• 
011660 ~11717 1570 L.AO MONE GE! •1 
011661 ~40011 1560 hD CMRX ANS G.iT TM~ POINTER L.ESS ONE 1 N R .. AC 
hl662 :;55754 1590 UD <IBUF'·2> SEI IF' TOO F' AR 
011663 611643 160~ JMP CTRI.)( tF' so ~- SAY oeLeT!O 
011664 040011 161 OAC CMRX REITORE POINTER 
011665 211717 1620 I.AC MONE ••• 
h1666 35~ 7U 1630 hD llJCNT ' bECR!MEN• THI OOUNTE• 8Y ONE 
0116(>7 05i.1u 1640 lUC 19CNT ••• 
011670 611517 1650 J"1P RDA AND READ ANOTHER C~ARACT!R 

1660 • 
1670 • IND Of Ll Nii ROU'Tl NE 
1680 • 

0116'11 U90 EQL. t •• 

0116'1 21'755 1700 l.Ae (2,2) IENO A LINE·F'EED 
01U12 1710 •AINT F'OI QOOO Ml!A9UlltE 

011613 060011 1720 DAC CMR)(,X U~E 1 N BU~F'l;R 
0116'4 211717 1730 l.•O MONE (!E!T' AN EOM f"l.AG 
h1675 060011 1740 OAO CMRX,X SOE l N BUll'fliR 
h16'6 2U7U 1750 I.AO 18f'PT sn UI' • flOlNT&R 
0116'17 0400U 1760 DAO CMRX ro~ TMi! CAl.L.l!R 
011100 63U72 S.770 ~n RIUO AN! RITURN 

s,780 • 
S,790 • WMO ARE YOU7 ROUTINE 
uoo • 

DU701 1810 WRU • t' 
OU.701 S,820 MESS <l.US!C>,CRLF' 

0117i2 611'77 1830 JMll ADA 
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T TTV •6AD ROUTINE .... READ 

1840 ,EJliCT 
1850 .. 
1860 • INPUT BUF"f'ER AND STOUBli 
1070 • 

h17S.3 0001'7 t880 fll..L. 171 ASCII 'IlLIPARITV MASK 
000100 1890 UN ,iCIU 100 LENQTM or VISIBLE lurreR 

1117S.4 171617 S.900 Ul.N ,DAU •lBN•1 LENGTM TO INITlAl.Iie COUNTER 
11715 OU717 1910 IIF'PT ,D4U 11iUF'·1 lN1TlAI. POINTER TO TME BUFF'ER 

011716 1920 llC~T ,81.0CI< 1 eOUNlER 
h1717 171717 1930 MONE 171777 A MINUS ONE 

OU720 S.940 UUF' ,91.0CI< IBN•2 tN•uT eurrl!R 
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T TTY READ CMAR 

1950 ,STITL. TTY READ CMAR 
1960 * 
1970 • f~ts ~oUTlNE IS CALLED To PICK Up A CHARACTER F"RoM 
1980 * THE SOURCE L.lNE, 
1990 • 
2000 * oErlNITION -· •CMAR' GET CHARACTER MACR~ 
2010 • 
2020 Cj.41\R ,OEFIN 
~0:50 Jr-IS TSCMAR CAL.~ THE 5UBROUTIN! 
2040 ,ENOM CMAR 
2050 • 
2060 • TsCMAH 
2070 * 012022 000000 2060 CMA~ 0 

012023 ~20011 2090 I.AC CMRx.x GE' TME NiXT CHARACTER 
U20t4 151717 2100 !AD MONE &Ei lr EOM CMARACTeR 
~12025 h555:S. 2110 JMI' ESPA~SE SHOUl.ON•T GET TMER9 
Q120 26 ,55756 2120 SAD <040) SEI !F' 81.ANK 
012021 uaon 2130 JM~ CMAR+1 IGNORE IF' SO 
012030 052032 2140 DAO LCHO SAVE IN CASE we l.OOK AGAIN 
012ou •3ao22 U50 RET CMAR AN!> RiTuRN 

2160 • 
2170 • DE'INlTION ..... •I.CHAR• -· GiT PREVIOUS CHARACTER MACRO 
uao • 
2190 1.CM4~ ,DEF"IN 
2200 I.AC TSL.CMA~ GE! TME CMARACTeR 
U10 ,ENDM LCHAR 

OUOll2 2220 l.CMA~ .si.oci< 1 LAST CMARACTER READ 
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T TTY READ GET LINE NUMBER 

2230 ,STITL. TTY READ GET L. I NE NUMBER 
2240 * 2250 • TMl5 SUBRoUTINE IS CAL.LED QY TME Fl~E 9UH.OING 
2260 .. AOUTINE TO ASSEMBL.E A LINE NUMBER 
2270 • 

012033 000000 2280 G~UM 0 
01~034 2290 CloUR GE' A CHAIUClE" 

0120:55 052053 2300 OAC TiM SA¥E Ir 
h2036 '71720 2310 ~•w .,.60 ••• 012037 ~5~053 2320 TAD TEM • see Jr 1,.ESS TM4N A NUMBER 
01200 741100 2330 SPA ••• 
h20•1 63~033 2340 "ET GNUM tf so ·- RETURN 
h20•2 052053 2350 DAC TEM SA"E 1 T 
h20•3 771766 2360 1.,AW .. 12 ••• h20U J52053 2370 TAD TiM • IE6 IF GREATER THAN A DIGIT 
h20•5 '140100 nao !MA ••• 
h20•6 63il033 ~390 ~ET GNUM tr SO •- RETURN 
0120•7 21~033 2400 L.AC GNUM 'lk UP TME RETURN 
012050 040012 2410 OAC )( TO RSTURN ,0 CALL.E1•2 
P120!51 U~053 2420 \,,AC: TiM GU TM& DIGIT 
()12052 620012 2430 "ET )( AND RETURN 

OU0,3 2440 TiM ,ii~OCK 1 
01Ul4 1450 ti'41 ,8~0CI< 1 
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T 

01~055 000000 
D1~0§6 Ul.572 
01~057 112033 
h2060 61<126 
012061 052054 

01~062 
P12062 U~o3J 
h2063 612014 
h2064 '744000 
012065 212054 
012066 65h22 
012067 000012 
h2070 641002 
012011 312053 
012072 052054 
012013 612062 

01ao14 
0120'14 a12054 
012075 060017 
h2016 i20017 
h2077 ~00017 
012100 052134 
e12101 1121H 
012102 212032 
h2103 U~105 

012104 
012104 
012105 

h2105 640711 
012106 D5Z054 
h2107 J55757 
012u.o •1z120 

01~1U 
012u2 '55753 
h2U3 612117 
012u.• h2o5.it 
h2U5 060017 
h2U.6 61210'4 

2460 
2470 
2480 
2490 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2570 
2580 
2590 
2600 
2610 
2620 
2630 
2640 
2650 
2661) 
2670 
2680 
2690 
2700 
2110 
2720 
2730 
2740 
2750 
2760 
2770 
2780 
2790 
2800 
2810 
n2o 
2830 
2840 
2850 
2860 
2870 
2880 
2890 
2900 
2910 

OU05S15 

* 
• 
* .. 
l. l 'IE 

PDP-9 8ASlC INTERPRETER 

TTY READ 

,!)TITL. TTY READ 

SOURCE FlLE BUILDING ROUTINE 

SOURCE FlL.E BUILDING ROUTINE 

THlS ~ourlNE IS USED TO BUILD THE PACKED SOuRCE rILE 
rROM 1NPUT FRO~ THE TERMINAL. 

0 
JMS 
JMS 
JMP 
OAC 
I' I 

JMS 
JMP 
C:LL. 
L.AC: 
111Ulr 
10 I 

l.AC:Q 
400 
DAC 
JMP 

READ 
GNUM 
L 1 N)( 
TEiM1 

GNUM 
LlNB 

Hi Mt 

READ lN TME l,,JNE 
GET TME f"IRST DIGIT OF LINE NUMBER 
END IF DtON•T BEGIN WITM DIGIT 
SA~E TME FIRST DIGIT 

GET THE NEXT DIGIT 
NOT • DIGIT -- we ~AVE TME NUMBEH 
••• 
• MULflPl.V PREVIOUS NUMBER 
• ev 10 
••• 
••• 
• AND ADD TME NEW ~IGIT 
••• 
LODP 

SET Up TO CONOENiE THE LIN& 

It I 

1..AC 
OAC 
I.AO 
I.AC 
DAO 
DZM 
I.AC 
JMfl 
I t t 

CMAR 
It t 
Al.5 
DAC 
!AD 
JMJ' 
CMAR 
!AD 
JMI' 
ADD 
DAC 
JM~ 

TE Mt 
SBUF,X 
SBUF',X 
SSUF 
BSBF 
BIBF'1X 
LC MAR 
LINO 

11 
TiM1 
<015000) 
LINF'•1 

(2,5) 
LI NF' 
TiM1 
SBUF', X 
LINC 

GET TME 1.INE NVMBE~ 
AND SAVE IN THE BU,F6R 
MA~E A Pl.ACE FOR TRE COUNT 
GET POINTER TO COU~T 
SAVE IT 
!E•O IT OUT 
GET TME I.AST CMA~ACTER READ 
AND ENTER I.COP 

GET TME NEXT CMA~ACTER 

PUT TME PIRST CMARACTER IN TME UPPFRHALF 
SA"E IT 
CMliCK F'OR eo1. 
YES 
GE' TME NEXT CMARACTER 
IElii l F' EOI,. 
¥El 
ADD IN FIRST CMA~AeTER 
SAWE IT lN BUF,ER 
LOOP 
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T 

012U.7 
012111 h2o54 
012120 060017 
012121 ;u2134 
P12122 740001 
P12123 100017 
012U4 07h34 
h2125 hao56 

012126 
012126 iooo11 
h2127 ,,,760 
h2UO 63Zo55 
h2u1 S.60011 
012132 S.60017 
h2U3 t32055 
012134 000000 

2920 
2930 
2940 
2950 
2960 
2970 
2980 
2990 
3000 
3010 
3020 
3030 
3040 
3050 
3060 
3070 
3080 
3090 
uoo 
3110 

01J05115 

• 
• 
• 
~INF' 

I,, I NX 

ISBF 

PDP·9 BASIC INTE~PRETER 

TTY READ ~- SOURCE FlLE BU1~D1NG ROUTINE 

,EJECT 

CLEAN Up AT END or LINE 

t t I 

ADD 
DAO 
L.AC 
OMA 
ADD 
DAC 
JM ft 
It I 

I.AC 
SAD 
•ET 
DZM 
DZM 

"•' , DAT A 

TiM1 
SBUF',X 
BSBr 

seur 
BSBF',X 
LINE•1 

S8Uf 
c sen~-u 
LINE 
HUF', X 
saur, x 
LINE 
0 

ADD IN THE LAST CHARACTER 
&A~E IN TME aurreR 
GE~ POINTER TO BBGlNNING OF LINE 
COM~UTE TME ~ENGTM or TM& LINE 
,ROM TME POINTERS 
IAVE IT IN TME BUFfER 
AND L.OOP 

••• 
• SEE IF JUST A COMMAND 
••• 
••• 
• SET UP A NUL~ Ll•E 
••• 
POINTER TO 8EGINNI~G OF LINE 

PAGE 12 
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T TTY READ RE-EXPAND A L. l NE 

:512 0 , ST 1 TL .. TTY READ RE-EXPAND A L.INE 
3130 • 
3140 • THIS ~oUTlNE IS CALLEO av T~e PARSl!!R To RE .. E><pAND 
3150 • A SOURCE ~!NE FROM THE BUFfER, 
3160 • 

012U5 000000 3170 NI,. I NE 

" 012136 '150004 3180 ~AS ••• 
g12U7 141100 3190 SPA * see lF T~E SWITC~ES INDICATE A CHANGE OF HEART 
h2140 612173 3200 JMP MON ••• 
012u1 220017 3210 ~·e SSUF",X GEf TME 1..INE NUMBEllt 
0i2u2 052240 3220 DAC LNUM SAVE IT 
012143 i20017 3230 lAC sauF,x IGNORE THE 1..INe Sl!E 
h21t44 141200 3240 NA SEi IF THERE IS ONE 
g12145 ~32135 3250 "ET NI.IN& NO 
h2H6 ~1171, 3260 I.AC: IBFPT IN!TlA~IZi TME CMARA.CTER BUFFER PO 1 NTEI~ 
h2U7 040011 327 0 OAC CMRX ~O~ THE EXPANSION 

3280 • 
3290 • EXPAND A L. I Na FROM TME sou!QcE BurFER lNTO TME CMARACTER Buff ER 
3300 .. 

01~1'0 3310 Nl.,~U t.' 
0121~0 220017 3320 I.AC S8UF,X ••• 
h21!51 ()4 051l. 3330 I.RS 11 • QET THE JIRST CHARACTE• OF HIE WORD 
~121'>2 !>U713 3340 AND f" l L.1,. • WITHOUT WMAT WAS IN TMI LINK 
012153 060011 3350 DAC CMRX,X *** h2U4 555753 3360 SAO (15) SEi IF EOI.. 
012155 61a164 337~ JMP Nl.N)( VES 
0121!56 640611 338 1..1.s 11 GEJ TME SECOND CMA•ACTER 
h2U7 '11713 S390 ANO f"1 L.L MAIK TO JUST TME C~ARACTER 
012160 060011 ~400 DAO CMRX,X U\JE 1! 
012161 155753 3t410 SAD (15) SEli IF' EOL. 
012162 hh64 3420 JMll Nl.,N)( ves 
0121n hh!SO 3430 JMI' NL.NA 

012164 3440 N~l'U t t I 

012164 171717 3450 L.AW -1 'L.AG TME EOI.. 
h216' 060011 3460 DAC cMRx,x ,oi. Al..~ TO KNOW 
h2U6 2U1S.' 3470 L.AC 18f'pT REtNlTlAL.lZE TME P~lNTER 
h2U7 0400U 3480 DAC CMRX '0• TM& SCAN TO USE 
h21'0 11h3' 3490 ~·c NL. I NE ••• 
h2111 040012 3500 DAO )( •NORMAi. Ri,URN 
h2U2 t20012 3510 NET )( ••• 



BASO 05/311''2 01$05115 POF'-9 BASIC INTERPRETER PAGE 14 

T MONITOR 

3520 ,STITI. MONITOR 
3530 • 
3540 • TMlS HoUTlNE FUNCTioNS AS TM! MoNlToR Po~ THE BASIC 
3550 • INTiRPRETER, IT EITMER BEGINS THi BUl~DINB OF' 
3560 • A 'I L.E OR ACCEPTS A COMMAND, 
3570 • 

012113 3,80 MON t' I 

OU173 3590 "4ESS <ENTIER FtL.E OR COM"4AND>, CfU,f 
h2224 a15760 3600 I.AC <SBFR .. 1) !POINTER TO TME SOURCE BUF'FER 
012225 040017 3610 DAC S8UF SAVE F'OR SCAN 
012226 112055 3620 JMS LINE eutLD THE PROGRAM 
h2227 215760 3630 L.AC < sent-1 > 

8122:5i sa~!~ 364~ OAC SBUF" REHUTIAL.IZe TME BWF'F'ER POINTER 
122S 365 L.•e L.CMAR GE' THE COMMAND 

h22:52 J55761 3660 UD (122) 
h2233 •1•220 3670 JM ft PSPAASE ,_UN 
h22S4 !J55762 3680 SAD ( 114, 
h22S5 613241 3690 JM" LIST L.t6T 
012236 '105001 J700 10,001 EL5E ~ALT ro~ NOW 
0122S7 61Z1 ?3 3710 JMJI' MON BU' B ABL.e TO START UP AGAIN 

0122•0 3720 1.NUM ,BL.OCK 1 LINE NUMBliR 
0122•1 3730 SBF'R ,iL.OCK 1000 SO~RCE surtreR 
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T LIST A SOURCE F"l LE 

3740 , ST I TL. LIST A SOURCE Fl LE 
3750 * 
3760 * T "1 l S HOUT! NE IS USE=D To LI ST THE SOURCE F'llE 
3770 * 

()13241 3780 1,.1 ST 
P1.3241 11~135 3791J JMS NL.lNE GET TME NEXT ~INE 
h3242 614?173 3800 JMI' MON REAC~ED HIE END 
U13243 ~12240 3810 lo.A~ LNUM GE' THE L.INE NUMBE~ 
0132'4 U4315 3820 JMS !$PIH PRINT lT 
Q13245 760040 3830 L.Alil 040 A SPACE 

013246 3840 PRtNT PRINT lT 
013247 3850 ~lSA , . ' 
013247 3860 C~4R GET TME NEXT C~ARACTER 
013250 3870 PRINT PRINT IT 

013251 555753 3880 ~AO <015, SEi IF' EOL 
013252 613254 3890 JM? LlSX YES 
013253 613247 3900 JM? LISA NO ..... L.OOP 

0132,4 3910 I,, 1 5)( I' I 

0132!54 760012 3920 L.Alotl 012 GIVE THE LINE F'EED 
013255 3930 PRINT TO CL.EAN US UP 

013256 613241 3940 JM? LIST AND l.OOP 
3950 ,MSAD 
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3960 
3970 
3980 
3990 
4000 
4010 
4020 
4030 
4040 
4050 
4060 
4070 
4080 
4090 
4100 
4110 
4120 
0,30 
4140 
050 
4160 
4170 
4180 
4190 
4200 
4210 
•220 
·~30 
4240 
4250 
·~60 
4270 
4280 

01~05115 

• 
• 
• 
• 
• 
• • 
• 
• 
• 
• 
PIJS"i 

• • 
• 
• 
• 
• 
• 
l'OP 

• • 
• 
POP V 

PDP-9 BASIC INTERPRETER 

STACI< MANAGEMENT 

,STlT~ STACI< MANAGEMENT 

MACROS 

TMlS MACRO IS usec To PUSM TME CONTENTS Of 
R·AC ONTO ONE Of THE THREE STACKS IN TMIS 
PROGMA~. TME STACK ARe1 

~ REcUHSJON cONTRO~ STACK 
0 OPERATOR STACK 
V VARIAB~E STACK 

DEPINlTION -~ •PUSH• 

, OEf"I N 
JMS #2,SPUSM 
,ENOM PUSH 

PUSH MACRO 

<~iTTER OF 5TACK> 
CAL~ THE PROPER SU8ROUT1NE 

TM1S MACRO IS USED TO POI' THE TOP DATUM rROM 
ON! OF THE TMREE STACKS INTO R•AC, IT USEI 
'HE SAME SVMBO~S AS •PUSM•, 

DE,lNlTlON •• •POP• 

,Dfff lN 
JMS #UPOP 
I ENOM POP 

DE'lNlTION •• tpOpV• 

,OIF"lN 
POP 
OAO 
L.AC 
,ENOM 

v 
TiM 
TEM,)( 
POPV 

POP MACRO 

<~iTTiR or STACK> 
CAL~ TME PRO~EA SUIROUTlNE 

GET TMe POINTER TO TME DATUM 
SA~E IT TiMPORARl~• 
GET TME DATUM 
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013257 
h3260 
h3261 
013262 
h3263 
h3264 
013265 
h3266 
h3267 
h3270 
f.132'11 
h3272 
h3273 
h3214 

05/31/72 

000000 
040012 
040013 
220012 
0400H 
740001 
360012 
560012 
h5570 
213315 
060014 
460013 
633257 
740040 

4290 
4300 
4310 
4320 
4330 
4340 
4350 
4360 
4370 
4380 
4390 
4400 
4410 
4420 
4430 
4440 
4450 
4460 
4470 
4480 
H90 
4500 
4510 
4520 
4530 
4540 
4550 

OU05115 

• 
• 
• 
• 
• 
• • 
• 
• 
• 
• 

POP-9 8ASIC INTERPRETER 

STACK MANAGEMENT PUSH 

,STIT~ STACK MANAGEMENT PUSH 

THIS SUBRoUTINE pUSHES THE DATUM SAVED IN !DATUM 
ONTO THE STACK WMOS~ POINTiRS ARE AT CCAC)•1 ON 
ENTRANCE. TME FORMAT OF T~IS POlNlER BLOCK FOR 
EACM OF THE STACKS ts: 

0 CURRENT STACK POINTER 
1 POINTER TO BOTTOM OF STACK 
2 ~s1ze-1 CONE'S COMPLEMENT or SIZE) 

SPUSM 

0 
OAC 
OAC 
I.AO 
OAC 
OMA 
TAD 
SAD 
JMI' 
L.AC 
DAC 
JU 
"ET 
ML. T 

x 
y 
x,x 
z 

x,x 
x, )( 
ESSOVF" 
D4TUM 
z. )( 
y. )( 
PUSM 

SAVE POINTeR TO STACK DESCRl~TION 
ALSO FOR UPDATING •otNTER 
••• 
• SAVE STACK POINTER AND 
• COMPUTE AMOUNT OF iTACK IN USE 
••• 
COMPARE WlTM THE S!Z& 
STACK OVERiLOW -• EXPRESSION TOO COMPLICATED 
GET THE DAfUM To Be PUSMEO 
PU&M 
INCREMENT TME REAL POINTiR 
RETURN 
SMOUl.DN•f GET MERE 
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01.32'15 
01J276 
h3277 
h3300 
P1JJ01 
013302 
013303 
013304 
P13J05 
h3306 
Q13Jo7 
(h3J!O 
0133il 
h33S.2 
h33S.3 

05131172 

000000 
040012 
040013 
noo12 
053315 
noo12 
140001 
353315 
553314 
h555l, 
177777 
~53315 
060013 
233315 
633215 

h3Ji4 177776 
013315 

4560 
4570 
4580 
4590 
4600 
4610 
4620 
4630 
4640 
4650 
4660 
4670 
4680 
4690 
4700 
4710 
4720 
4730 
4740 
4750 
4760 
4770 
4780 
4790 
000 
4810 
4820 
4830 
4840 
4000 

01J05115 

* • 
• 
• 
• 
• 
• 
PQP 

• 
• 
• 
MT Mo 
PAT UM 

POP·9 8ASIC INTERPRETER 

STACK MANAGEMENT POP 

,SllT~ STACK MANAGEMENT POP 

THlS SUBROUTINE POPS THE DATUM FROM THE TOP OF TME 
STACK WHOSE DESCRIPTION BLDCK lS AT C(AC)+1 ON ENTRANCE, 
TMIS DESCRIPTION BLOCK IS fHE SAME AS TME ONE USED 8Y PUSH, 

SPOlll 

0 
DAC 
DAC 
L.AC 
CAC 
1..AC 
CMA 
TAD 
SAD 
JMP 
L,AW 
TAD 
DAC 
L.AC 
,_ET 

x 
y 

x,x 
DATUM 
x, )( 

DATUM 
MTWO 
EiPARSE 
-1 
DATUM 
v,x 
DATUM, X 
POP 

SAVE POINTER TO DESCRIPTJON BLOCK 
ALSO FOR UPDATING •otNTER 
GET POINTER TQ STACK 
U\IE TEMPORARI~Y 
••• 
• COMPUTE •AMOUNT IN USE 
••• 
SE' If WE WERE AT TME 80,TOM 
WE'VE B~OWN IT SOMEWMERE 
••• 
• DECREMENT ~EAL POINTER 
••• 
~E' TME DATUM 
AND RETURN 

STORAGE FOR SPUSM AND sPo~ 

,DATA 
,Sl.OCK 
,EOT 
,MUD 

"'2 
1 
BAS1 
R 

PoR CMECKlNG STACK UNDERF~oW 
FOR DATUM OR POINTER TO DATUM 

R 'OR RECURSION 
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013316 
013317 
013320 
P133U 
013322 

P13323 
013324 
h3325 
h.3326 

05/31172 

R 

000000 
053315 
773327 
113257 
633316 

000000 
17 3327 
1132'15 
63;'$323 

000400 
h3327 013332 

01:SJ10 
h.3330 013332 
h3331 013333 
0133J2 171377 

oun3 

4010 
4020 
4030 
4040 
4050 
4060 
4070 
4080 
4090 
4100 
4110 
4120 
4130 
4140 
4150 
4160 
4170 
4180 
4190 
4200 
4210 
4220 
4230 
4240 
4250 
4260 
4270 
4280 
4290 

0U05115 

.. 
* • 
• 
PiJS~ 

• 
• 
• 
• 
POP 

• 
• 
• size 
lrlU 
SOB 

STACI( 

~DP-9 BASIC INT~RPRETER 

STACK MANAGEMENT 

,~TIT~ STACK MANAGEMENT 

RECURSION CONTROL STACK 

RECURSlON CONTROL STACK 

THIS ROUTINE IS CALLED To pUSH THE DATUM IN R-AC 
ONTO THE RECURSION CONTROL STACK, RSSTAC~. 

0 
OAC 
L.AW 
JMS 
"ET 

$DATUM 
sos .. 1 
$PUSM 
PUSH 

SAVE DATUM fQR SPUSH 
POINTER TO STACK DESCRIP'ION BLOCK 
PUSM 
AND RETURN 

THls ROUTINE ls usED TO POP TME DATUM ON T~E 
TO~ O~ THE RECURSION CONTROL STACK fNTO A·AC, 

0 
L.AW 
JMS 
RET 

SOB-1 
$POP 
POP 

STACK DESCRIPTION BLOCK 

,EQU 
,DUA .. ' 
, DATA 
,DAU 
I DATA 
,81.0CK 
,MhD 

400 
STACl<•1 

STACl<•1 
STACI< 
·SIZ&•1 
sue 
0 

POINTER TO STACK oescRIP,lON BLOCK 
POP 
AND RETURN 

STACK S!Zi 
I NIT !Al. PO l NTER 

STICK POJNTER 
BOTTOM POINT&R 
ONitS COMPLEMENT 0' Sl!E 
STACI< 
O 'OR OPliRATOR 
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013733 
013734 
Q13735 
P1.S736 
h3737 

P137'o 
h37U 
013H2 
01.S7'3 

05/31/72 

0 

000000 
053315 
'17;,JH 
h3257 
~33733 

000000 
7737H 
h~275 
633HO 

000100 
h37'4 01~747 

01~7'5 
h37'5 013747 
0137'6 010,0 
h37'7 171617 

0137,0 

4300 
4310 
4320 
4330 
4340 
4350 
4360 
4370 
4380 
4390 
4400 
4410 
4420 
4430 
4440 
4450 
4460 
it470 
·4480 
4490 
000 
''10 
4520 
d30 
4540 
4550 
•560 
4'7Q 
.,80 

01J05'15 

• • 
• 
• 
PIJS !of 

• 
• 
• • 
POP 

$TACK 

POP·9 BASIC INTERPRETEA 

STACI( MANAGEMENT 

,STIT~ STACK MANAGEMENT 

OPERATOR STACK 

OPERATOR STACI< 

TMlS RoUTlNE IS CAL~eD To PUSM TMi DATUM l• R-AC 
ONTO THE OPERATOR STACI(, OSSTACK, 

$DATUM 
508·1 
SPUSM 
PUSM 

SAWE DATUM FOR SPUSH 
POINTER TO STACK DESCRIPTION 8~0CK 
PUSH 
AND RETURN 

TMIS HOUTINE IS USED TO PO~ TME DATUM ON T~E 
TOP OF THi OPERATOR STACI< INTO R-A~. 

0 
I.AW 
JMS 
"ET 

soa .. 1 
SPOf' 
POP 

STACK DESCRIPTION BLOCK 

,EQU 
,DATA 

''. ,DUA 
,DAU 
,DAU 
1B~OCK 
,MIAD 

100 
STACl<•1 

ST ACl<-1 
ST ACK 
-SlZi-1 
SJZi 
v 

POINTER TO STACK OESCRIP,lON B~OCK 

'0"' ANO RETURN 

STACK 5IZ1i 
lNITlA'8 POINTER 

STACK POlNfE,_ 
BOU OM PO INTER 
ONi•S COH-~E~ENT or IIZE 
IT ACK 
V POR VARlABL.E 
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014050 
014051 
014052 
014053 
014054 

014055 
014056 
014057 
014060 

05/31/72 

v 

oouooo 
053315 
174061 
113257 
634050 

000000 
1Ho61 
U~27' 
634055 

000100 
014061 014064 

01•o62 
P14062 014064 
014063 01~065 
014064 '177617 

014ot5 

4590 
4600 
4610 
4620 
4630 
4640 
4650 
4660 
4670 
4680 
4690 
4700 
4710 
4720 
4730 
4740 
4750 
4760 
4770 
4780 
4790 
4800 
4810 
4820 
4830 
4840 
4850 
4860 
4870 

01t05115 

• 
* • 
• 
Pus~ 

• 
• 
• 
• 
f'O? 

STACK 

PDP-9 BASIC INTERPRETER 

STACK MANAGEMENT 

,STlT~ STACK MANAGEMENT VAHIABl..E STACK 

THIS HOUTINE IS CALLEO TO pUSH THE DATUM I~ R-AC 
ONTO fHE VARAIBLE STACK, VSSTACK, 

0 
DAC 
l..AW 
JM9 
RET 

$DATUM 
SOB-1 
'SPUSM 
PUSM 

SAWE DATUM FOR $PUSM 
POINTER TO STACK DESCRIPTION BLOCK 
PUSH 
AND RETURN 

TMls ROUTINE ls USED TO POP THE DATUM ON THE 
TOP Of THE VARIABLE STACK INTO R•AC, 

0 
1.01 
JMS 
RET 

SOB·1 
SPOP 
POP 

STACK DESCRIPTION BLOCK 

t I f 

, DATA 
,DATA 
,DAU 
.Bl.OCK 
,M64D 

100 
STACl<•1 

ST ACl<•1 
STACI< 
.. s1z&-1 
SIZE 
s 

POtNTiR TO STACK D~SCRIPTION BLOCK 
POf' 
AND RiTURN 

STACK SIZE 
JNITUI. POINTER 

STACK POlNTEA 
BOfTOM POINTER 
ONi•S COMP~E~ENT or SIZE 
STACK 
I roR STORAGE 
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Ot 4165 
Ul 4166 
Ot 416 7 
h4170 
Ot 41'11 
iJ141n 
Pt 41'3 
0141 '4 

05131/72 

s 

000000 
177177 
;)54176 
141100 
U4175 
054116 
~5•177 
•3•165 

000010 
P141'15 000017 
h41'16 000000 
()141'17 014200 

014200 

4880 
4890 
4900 
4910 
4920 
4930 
4940 
050 
4960 
4970 
4980 
4990 
'000 
'010 
5020 
5030 
5040 
5050 
5060 
5070 
5080 
5090 
'100 
5110 

01;c1511s 

• 
• 
• • 
• 
• 
UMP 

• • 
• 
TN 
Ti! ze 
TCNT 
TPRT 

~OP-9 8ASlC INTER~RETER 

STORAGE MANAGEMENT 

,STIT~ STORAGE MANAGEMENT 

TEMPORARY 

TEMPORARV 

TMlS ~OUTINE AL.~OCATES A TIMPORARY STORAGE CE~L FOR 
TM~ RESULT or A COMPUTATION, lT RETURNS A POlNTIR IN 
R-AC TO TME BEGINNING or TME A~LQCATEO STOMAGE. IT 
AL~OCATES THE CURRENT LOGICA~ (ARITMMETIC> WORD SIZE, 

0 
L.AW 
TAD 
9J'A 
I.AC o,o 
uo 
,_ET 

TSIZE 
TCNT 
'1il'RT 
TiiMIP 

TEMPORARY STORAGE ARIA 

,EQU 
,DAU 
,DAU 
DAU 

:aL.OCK 
,MUD 

20 
TN•UNIT•UtiIT 
0 

·•1 
TN•UN!T 
p 

DECREMENT TME CURRENT 
TEMPORARV POINTE~ 
IF" WI!' VE RUN OUT 
ST ART OV!R AGAIN 
SAVE NEW COUNT 
RELOCATE BY BASE Of AREA 
AE!T'uRN-

NUMBER or TEMPORARY CiL~I 
lllE OF TiMPORARY lREA 
CUIRENT POINTER 
PPOlNTiR TO TEMPORARY AREA BASE 
TEMl'ORARV AREA 
p roR '1ARSE 
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8AS1 05/31/12 01;05115 11DP·9 8ASlC INTERPRETER t"'Abt: l-' 

p PARSER INITIALIZATION 

5120 I STl Tl., PARSER IN I Tl ALI lA Tl ON 
5130 • 
5140 • TMtS ROUTINE 15 USED TO INITlA~lZE TME SCU OF 
5150 • A 1,.INIL lTl 
5160 • 
5170 • READS THE L.INE 
,180 • tNITIALIZES TME STAC~S 
5190 • ENTERS THE PARSER 
5200 • 

014220 '210 f'ARSE I'' 
014220 11~135 5220 JMS TSNL.INE GET TME NEXT 1.lNE 
~14221 615644 5230 JM,_ ESNENO NO END STATEMENT 

5240 • 
'250 • !NlTULIZE T~E STACKS 
5260 • 

014222 213327 5270 I.AC RSlPTR RECURSION STACK 
014223 05;$330 5280 OAC RSSDB SOE 
014224 200011 '290 I.AC TSCMRX GEf TME CHARACTER 'OlNTER 

014225 5300 ltVSH R AND PUSH 
014226 215763 5310 I.AC <SSSUTEt *** 
014227 054263 5320 OAe Al.T • IET ~IRST Al. Te~NA TI Vi 

01 •210 5330 llUSH R ••• 
0142:11 21'764 5340 I.AC <SSSUTE•2) ••• 
0142S2 05•262 '3!50 DAO PART • IET f IRST llART 

014U3 5360 PIUSM R AND PUSH 
h42:S4 h~744 ,370 I.AC OSI '1TR ••• 
h4235 05~745 5380 DAQ OSSDB • OfJERATOR STACK 

0142~6 ,390 PUSM R ••• 
h 42;57 11•0•1 uoo L.AC VSIPTR ••• 
P142f0 05•062 ,.10 DAC VSSDB • UR I ABl.Ei STACK 

01•2u ,420 'USM R ••• 
h•2•2 '1•266 '430 JMI' TUT AN! $TART lN HIE MIODl.E 



Bti S1 05131172 OU105115 ?OJ> .. 9 BASIC INTERPRETER PAGE 24 

p PARSER PUSH ONTO l'ME CONTROi. STACI< 

5440 ,ST I TL. PARSER PUSH ONTQ TME OONTAOI. STACI< 
5450 • 
5460 • FtUSM THE CURRENT STATE QNTe H~E STACI< 
5470 • 

0142•3 5480 PUSlool .. ' 
014243 200011 5490 I.AO TSCHRX TM& SOURCE POINTER 

0142•4 5500 f!IUSM R PUIM 
014245 214263 5510 I.AO M. T GET TME CURRENT AL. TERNA TI VE 

01•2•6 5520 P'USM R AND PUSH 
01421'7 214262 5530 I.AC P•RT GET TME CURRENT PART 

01•2•0 '540 llUSM R AND fl'USH 
U142l51 §13745 5550 I.AC ossoe OP&RATOR STACK POINTER 

0142.2 5560 llUSM R IDUIM 
014253 214062 5570 I.AO 'VSSDB VAIUBl.E Sh CK POlllJTER 

014254 5580 If USM R l'UIM 
014215 234262 5590 I.AC PART,X GE' ~QlNTiR TO New TYPE 
014216 05•263 5600 DAO Al. T SAVE AS NiW AL.TEANATIVE 
0142151 J5576!J '610 TAD ( 2, AND MAKE POINT~R TO NEW FllART 
Q1 4260 05•262 !5620 OAC PART SOE 
014261 614266 !5630 JMlt TEST AN~ TEST THE NEW ONE 

'640 • 
,650 • Al.TiRNATIVE AND PART POlNTIRS POR OUR use 
'660 • 

014262 '610 JIART .111.8cl( 1 p8JNTtR T8 CURAiNT PART 
01•263 '680 Al.T I II. Cl( 1 ~ lNT&R T CURRENT AL TIH~NAT l VE 
01•2•4 '690 TiM~ ,11.0CK 1 A LOCAi. TiMPORAMV 
0142t5 5700 ~PART ,11.0CK 1 LAIT ,ART RECOGNIZ!D 



05/31/12 

p 

014266 
Dt4266 234262 
014267 741100 
014270 614212 
014271 h•243 

01•2?2 
014272 ,55766 
014273 61•336 
014274 '11713 
P14275 05426'4 

0142'16 
P142'17 15•264 
h4JDO h4336 

5710 
5720 
5730 
5740 
5750 
5760 
5770 
5780 
5790 
5800 
5810 
5820 
5830 
5840 
5850 
5860 
5870 
,880 
5890 
5900 
,910 
5920 
5930 
5940 
5950 
5960 
,970 

01~05•15 

* • 
• 
• 
• 
• 
• 
• 
• 
• 
rssr 

• 
• 
• 
Ml. l T 

POP-9 BASIC INTERPRETER 

PARSER TEST 

,STJT~ PARSER TEST 

T~IS ROUTINE IS USED TO DECIDE WHETHER THE NEXT 
SYNTACTIC OBJECT IS A TYPE OR AN ATOM, 

IF ~ TYPE ·~ PUSM THE CURRENT STATE ONTO TME 
~EC~RSION CONTRO~ STACK AND TRY TMe NEW TYPE, 

t~ AN ATOM TRY TO MATCH -· ON success GO TO TRY THE NEXT PART 
ON FAILURE -- GO TO PSFAlL 

, . ' 
I.AC 
SPA 
J~P' 
JMP 

PART,X 

ML. IT 
PUSH 

GEf THE NEW l'ART 
SE& l F" A I. HERAL 
VE! ~~ TRY TO MATC~ ~ITEAAL 
IS A TYPE P~ PUSM AND KEBP GOING 

NEXT OBJECT lS AN ATOM ·- TRY TO MATCH 

I• I 

UD 
JMP 
ANO 
rac 
CMU 
UD 
JMIP 

< ~u 
TRUE 
TiF'Il.l. 
TEMP 

Ti MP 
TRUE 

l F EM,Ty 
WE Al.WAYS MATCH 
MASK THE LITERAL r~AB 
AND SA VE 
GEf A CHARACTER rROM TME SOURCE ST~lNG 
SE& If we•VE MATOM!D 
ves •• SEE ABOUT TRE NEXT TMING 
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014301 
h 4301 iH26J 
014302 054263 
014303 741200 
014J04 U4324 

h4305 
P14Jo6 
014Jo7 
01439.0 
0143U 
Ot 4Ji2 
014Jl3 
U4J14 
01431.5 
(114316 
014317 
014J20 
014321 
014J22 
P14323 

11171'J 
153330 
040012 
22oou 
0400U. 
220012 
220012 
220012 
05;174' 
220012 
05•06i 
u•20 
15,76' 
054262 
614266 

014314 
014314 
014315 
014316 
014327 

P14JJO 054263 
0143h 

h4J32 hU30 
014333 15332? 
h4334 h!5625 
h4J35 h•301 

5980 
5990 
6000 
6010 
6020 
6030 
6040 
6050 
6060 
6070 
6080 
6090 
6100 
6110 
6120 
6130 
6140 
6150 
6160 
6170 
6180 
6190 
6200 
6210 
6220 
6230 
6240 
6250 
6260 
6210 
6280 
6290 
noo 
6310 uu 
6340 
63'0 
6360 
6370 
6380 
n9o 
6400 
6410 
6420 
6430 

OU05115 

• • 
• 
• 
• 
• 
• • 
~AH, 

• • • 

• • • 
~pOp 

~D~-9 BASIC INTERPRETER 

PARSER FA 11.. 

,sT1T1,. PARSER rAI~ 

TMIS ROUTINE TRYS TO GeT TME NEXT A~TERNATIVE WM!N A MATCH 
FAll,.S, lF TMERE ARE NO MO•E AbTERNATIViS TO TME CURRENT oertNITION, 
tT POPS THE CONTROL STACK AND TRYS FOR MOR! IN TMAT ONE, 
If we GET BACK TO THE BOTTOM Qr THE STAC~. WE•VE fAlLED UTTERLY, 

'AL.L THROUGH FROM THE PREV10US PAG! OR CAL~S ITSiLF', 

•• t 

I.Ar: 
OAC 
SNA 
J~O' 

Al. T, )( 
Al.T 

FPOP 

SACK Up AND TRY AGAIN 

I.AW 
hD 
DAO 
L.AO 
DAC 
I.AC 
L.AC 
I.A~ 
DAO 
I.AC rae 
1.iC 
hi) 
DAO 
JMll 

·5 
RUDB 
~ 
)(, )( 

TSCMU 
)(, )( 

)(' )( 

x' )( 
ouoa 
x, )( 
YSID9 
Al.T 
c 2, 
PART 
TliST 

GET TME NEXT Al.TERMATIVE 
SA~E AS NEW ALTE~NATIV!, MAYBE 
SE& 1r THERE MERE ~o•e 
NO .... GO !POP 

••• 
• 'UDG~ A POJNTER INTO TME STACK 
••• 
G6t TME OLP SOURCE ~OINTIR 
REITORi ! T 
!GNOR& OLD Al.TIRNAJIVE 
! CUIORE OL.D PART 
QE' OLD o•EAATOR STACK POINTIR 
R&ITOIU: IT 
mer OLD VARIAB~E STACK 'OINTfR 
R&ITQRE IT 
m&' TMI ONe we JUST 'lGURED OUT 
MAKE IT '01NT TO T~E ~IRIT l'ART 
ANb SAVE IN ~ART PatNTER 
TR¥ AGAIN 

TAV GiTTlNG TMi Naxr ALT!RNATIVE F~OM THI ONE ABOVE us 

t I I 

"011 
'Oii 
'O' 
'OJI 
DAO 
JIOI' 
I.AC 
SAD 
JMI' 
JMI' 

A 
A 
R 
R 
Al.T 
R 
RSSD8 
RSl l'TR 
ESF' AU,, 
F Al 1. 

me' V•RIAi~E iTAOK llOJNTIR 
GEJ, OPeRATOR STACK POINTIR 
aer PART JfO I NTiR 
QEf ALTERNAT!Ye ~DINT&~ 
AND Ulli IT 
me• CMARACIEA POlN~E• 
8EI 1r W&•Re DONE 
IEi IF AT TM& BEGINNING 
ME B~EW JT 
TRY AGAIN 
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8AS1 05/31/72 OH05S1:S PDP'-9 BASlC INTERPRETER PAGE 27 

p PARSER SUCCESSFl:IL MATCH 

6440 ,STP~ PA~SER SUCCESSFl:JL. MATCH 
6450 • 
6460 • COME MERE ON A SUCCESSFUL MATCH 
6470 • 

014336 6480 TRuE o' I 

014336 i1•262 6490 1..AC PART SA~E wHATEvER WE J~ST MATCHED 
014337 054265 6500 OAe LPART !N CASE WE SMOULD ANT TO REPER 1'0 IT 

01•3•0 6510 TRUA I It 

014340 454262 6520 tSZ PART INCREMENT PART POINTER 
014341 234262 6530 L.AC PART,X GE' lME POINTER TO TME success ROUTINE (MAYBE> 
01 4342 f 4264 6548 OAC TEMP SAVE 1 T IN CASE IT IS 
0143f3 14263 655 l,.AC Al,.T .... 
0143•4 040012 6560 OAC )( • IET THE PART COU~TER 
Q14345 :noo12 6570 1,.AC x,x .... 
014346 t54262 6580 !AD PART SE& IF we•RE DONE WlTl-I TMlS 'fYPE 
P14347 634264 6590 JMll TEMP1X DO WHAT lT SA VS 
h43'0 614266 6600 JMll TEST EL.SE TRY TO MATCM THIS PART 

6610 • 
6620 • c0Me ~ERE AFTER Do ING WMATIVER ACTloN WAS •ECESSARY 
6630 • 
6640 • POI' THE STACI< AND GET lME NEXT pART Of T~E C4~LER 
6650 • 

0143'1 6660 01( t' I 

0143'1 6670 POI' R POP TM!; VAfilUBl..E STACK 
0143,2 6680 POP R AND TME OPERATOR STACI< 
0143,3 6690 llOP R AND TME PART 

h4354 054262 6700 DAC PART UVE AS C:URRHNT ftUT 
0143155 6710 11011 R oer TME ALTe~NATtVE 

014356 054263 6720 DAO AL.T ANO SAVE AS A~TERNATIVE 
014317 6730 it Oft R TM~OW AWAV TME sou•ce POINTER 

Pt4J60 ilJJJO 6740 L.AC RUOB ••• 
Q14J61 !i5;J327 6750 UD RSIPTR • •ee IF we•~i DON! 
014362 61•220 6760 JMI' PARSE ••• 
P14J63 614340 6770 JMP TRUA TO TO PO, ACU t N 

6780 ,MUD I I ,OR lNTiRPRETER 



BAS1 05/31/72 01~05115 POP ... 9 BASlC INTERPRETER PAGE 28 

INTERPRETER PRINT 

6790 ,STPi. INTERPRETE~ PAINT 
6800 • 
6810 • TM!S ROUTINE PRINTS THe VA~UE OF TME TMlNG 
6820 * ~OINTeO TO BV THE TO~ OF TME VARIABLE STAC~ 
6830 * 

014364 6840 l'Rl~T t.' 
014364 6850 POPV GEJ TME DATUM 

h4367 ~U315 6860 JMS PRT CAL.L T.,.E PRINT SUBlltOUTlNI! 
h4370 111556 6870 JMS TS MESS PRINT CIVl.f" 
014371 000015 6880 , DATA 0151012, ... 1 
Q 14372 oooou 
h4J73 171717 
f)i43;4 614351 6890 JM" P$01< 



014375 
~143'6 
Pl 4377 
014400 
iJ14401 
014402 

05/31/72 

000000 
054442 
74l.200 
614437 
740100 
614411 

0144QJ 140001 
014404 054-142 
014405 '741200 
014406 614437 
014407 160055 

014410 

01•4U 
h44U '171712 
h 4412 054264 
h44t3 214442 

01442.4 
Q144S,4 741200 
014415 614425 
0144j,6 144000 
0144S. 7 657323 
P14420 000012 

014411 
h4422 64U02 
h4423 04264 
014414 61'414 

6900 
6910 
6920 
6930 
6940 
6950 
6960 
6970 
6980 
6990 
7000 
1010 
7020 
1030 
1040 
'1050 
1060 
1070 
1080 
7090 
'100 
'1110 
7120 
'1130 
?140 
'1150 
'160 
'1170 
1180 
1190 
1200 
'210 
1220 
'1230 
1240 
1250 
1~60 

OU05a15 

• 
• 
• 
fliH 

• 
• 
• 

• 
• • 
• 
,.RU 

POP-9 BASIC INTERPREfER 

INTERPRETER 

,STJT~ INTERPRETER 

PRINT SUBROUTINE 

?RI NT SUBROUTl NE 

TMIS MOUTINE pRINTS THE VALUE OF R•AC ON ENTRANCE 

0 
IHC 
5NA 
JM.-. 
!,_.A 
JMI' 

NTEM 

PRTO 

PRTA 

~ANOLc NEGATIVE NUMBERs 

CMA 
OAC NTEM 
!NA 
JM? PRTO 
~AW 55 
PRINT 

SA\IE IT 
SEi tF TO PRINT ZEAO 
VES 

MA~E TME NUMBER PoltTIVE 
SAVE I! BACK 
CHiCK roR TME OTMER !ERO 
'R1NT A ZiRO l~ SO 
PRINT A f ... I 

l'RINT IT 

DIVlOi BY 10 AND STACK REMAINP&R 
UNTl~ A QUOTtiNT or 0 

'.' I.AW •6 
DAC PS TEMP 
L.AC NTEM 
' .. 
SNA 
JMP PRTC 
Cl.I. 
!DIVS 
10. 
PU!IM V 
l.ACQ 
tU PSTEMP 
JM!' PRTB 

SE!f' UP A COUNTER 
THI NUMBER OP DlGlTS 
GET l'ME NUMBBR 

SEI IF MORB TO DO 
NO 
CLIAR THE llil~K 
DI¥1DE 
BY 10 
PUT TME CMARACTER ON TME 
GE' TM~ QUOTIENT INTO AC 
COUNT THU DIGU 
IF MOR& ROOM ~- 1.00P 
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INTERPRETER ~~ PRINT SUBROUTINE 

7270 ,EJECT 
'280 • 
'290 • l'RlNT THE DIGITS WE STAC~ED 
1300 • 

0144~5 1310 l'RTC I' I 

014425 214264 7320 I.AC PiTEMP ••• 
h4426 355752 7330 TAD ( 5) • SEE 110W MANV TO PRINT 
014427 74oool 1J4o C::l'U ••• 
U443o 05426 1350 DAC PS TEMP SAVE THE COUNT 

0144;)1 1360 l'IHO I• t 

01401 1370 l'OP v ••• 
014432 155767 1380 TAD (60) • ~RlNT TMe DIGIT 

0144;)3 1390 ,.RINT ••• 
014434 .54264 HOO tsz PSTEMP SE' If DONIS 
014435 h4431 '410 JMP PRTD No -- GET ANoTMER 

014436 H20 F'~TX 
~e+ 014436 634315 '430 PIH ANf) RETURN 

0144~7 1440 PIUO ••• 
h407 160060 7450 I.AW 60 GET A ZERO 

014440 "460 'RINT PR.JNT l T 
h44U 614436 '470 JMI' PRTX AND E0< IT 

014•U2 1480 ~HEM ,81.0CK 1 TEJltl'ORARV ft"OR NUMBERS 
0144'3 ,490 TiM I 81.0CI( 1 'l'EMPORARY If OR DERErEAENC!NG VA9' IABLE9 
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INTERPRETER GtHO 

7500 ,STlTl.. INTERPRETER GOTO 
?510 • 
7520 • THIS HOUTINE SETS UP A TRA~sreR or CONTROL. TO 
1530 • Tl-4E l.1 NE WMOSE NUMBER IS ON fl.IE TOP Or HIE VARIABLE STACI< 
?540 • 

014444 ,550 GOTO I' I 

0144'4 1560 l>OPI/ GET THE ~INE NUMBER 
0144'7 054442 1580 OAC NTEM 50E If 

01•00 1582 ~OTE ' .. 
h40Q 215760 1590 L.AC <TSSBfR .. 1) GET TME BUF'FER POINTER 

~14451 160~ GOH I It 

h44 1 040012 161 OAC x U~E IT 
h402 h4442 1620 L.AC NTEM GE' TMi ~-INE NUMBEI 
~14453 560012 1630 UD x,x SEE IF" WE M4TCM 
01404 614462 1640 JMP' GOTX VES •• EXI' 
014455 220012 7650 L.AC x' )( GE' TME L.iNGTM or THI$ LINE 
014456 741200 7660 SNA SEi IF WEtRE pAST THE END 
01407 615666 1670 JMI' ESUND UNDErJNEO LINE NUMBER 
014460 1100012 1680 ADD )( AND A POIN•ER TO T~E NEXT ON& 
014461 614451 1690 JMP GOTA AND L.OOP 

01402 1700 GQTX I I I 

014462 '171717 '710 ~AW -1 DECREMENT fTME POlNTeR BV ONB 
014463 340012 7720 TAD )( SO THAT IT IS PROP!R rOR TMJS I.. I NE 
014464 040017 1730 DAO TSSBUF' 8Ef TME! NliW I. PIE 
014465 6143'1 1740 JM" PSOK AND EXIT 
014466 000000 774Z lTEMO 0 
P1446 7 000000 7744 lTEM1 0 
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INTE~PRETiR If' 

7750 ,STITl. INTERPRETER l F' 
1760 • 
1710 • nus RoUl' l NE DETBRMINES 'Mli TRUT~ OR rAl,.!lTY oF A 
7780 • CONDITIONAi.. 
1790 • 

014470 1800 Ir • I I 

014410 1810 POPV GET TMc 1,.lNE NUMBER 
014473 054442 7820 OAQ NTEM SAVE IT roR THE TRANSFER ROUTINE 

01H14 7830 flOPV GEf TME RIGHT RESU~T 
014477 05407 '840 DAC ITEMt SAWE IT 

014500 '7850 l'OPV GET TMe 1.err RESUL.' 
h45D3 054466 1860 DAC: I TEMO 9UE IT 

014504 '870 ,.0,. () ••• 
014505 054264 7880 DAC PsTEMP • BRANCH ON THE CO~D!TIONAL 
Ot4506 634264 1890 JMIJ PiTEMP • X ••• 

1920 • 
1930 • • 
?'940 • 

014507 ?'950 &Q I If 

014507 U4466 1960 I.AC lTEMo GE'f fHE 1..ery MAL.fl' 
h45s.O 154467 1910 UD 1TEM1 COMPARE 
01459.1 h4450 1980 JM' GQTE EQWAI. 
h45i2 614351 '1990 JMJt PSOK NOT IQUAL, 

8000 • 
8010 • ( 

8020 • 
014513 8030 1.6SS I t t 

0145p 114467 8040 I.AC ITEM1 GET RIGHT RES\ill.T 
014514 740001 8050 eo COMPl.EMENT 
h45l5 h4466 8060 ADD ITEMo SUITRACT F'ROM L.erT 
h 459.6 h•52~ 8070 JMll IF' A ANf> DO COMPARE 

8080 • 
8090 • ) 

uoo • 
OH517 8110 ~TR It I 

P14,S,7 114466 8120 L.AC ITEMO GE' ~i~T RISUL.T 
014520 740001 1130 CMA COMPl,.EiMENT 
Ot45U h446? 8140 ADD ITEM1 SUBT~ACT F'AOM RIQM' 

01•5'2 8150 IFA ••• 
014522 ?4UOO 8160 .,. 

COM JP ARE 
h45U 6144!JO 8170 JMll GOTE TRWE 
014524 '14351 8180 JMll PSOK rALS! 

8190 • 
8200 • 0 
8210 • 

014525 8220 NEQ It I 

014525 at•467 8230 I.AC ITSM1 GET RIGHT RESUL.T 
014526 ,40000 8~40 IA!.' C0ti1PAR8 
Pl 4527 614351 8250 JMlt PSOK 'A"-U 
014530 h4450 8260 JM' GOTE f RijE 
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INTERPRETE~ STOP/END 

8270 ,STITL. INTERPRETER S'fQP/ENO 
8280 • 
8290 • nns HoUTINE MANDL.ES A S'f QP QR ENO lNSTRUCTIC'JN 
8300 • 

014531 8310 ENO ''I 
014531 612173 8320 JMP UMON EXIT TO THE MONITO~ 
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INTERPRETER ASSIGN 

8330 ,STITL. INTERPRETER ASSIGN 
BHO • 
8350 • TMIS RoUTlNE IS CALLED To ASSIGN TME VALUE or 
8360 • TME THING POINTED TO BY TMI TOP E~aMENT Of TWE 
8370 • VARIABLE STACK TO TME NE~T TO TOP ELEMENT or TME STACK, 
8380 • 

0145:$2 8390 ASIGN I• I 

0145~2 8400 l'OP v GET TME POINTER F'ROM WMICH TO ASSIGN 
P14533 054264 8410 OAC PSTEMP SAME IT 

0145;1.4 8420 POI' v GET THE POINTER TO ASSIGN 
914535 054442 8430 OAC NTEM SAME IT 
~145~6 ~34264 8440 L.AC PSTEMP • X GET TME VALUE 
,14537 74442 8450 OAC NTEM,X REJ'LACE IT 
0145•0 614351 8460 JMJ.' PSOK AND EXIT 
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INTERPRETER UNUY MINUS 

8470 , Sf ITL. INTERPRETER UNAIY MINUS 
8480 • 
8490 • TM!S RoUTlNE NEGATES TME ToP DATUM OF' THE VAR !ABLE 
8500 • SUCK, IT AL.SO MAPS •O IN'O Pl.US 0 
8510 • 

014541 8520 UNM l N I' I 

Ot4541 114165 8530 JMS Si TEMP GET A TEMPORARY POR THE RESUL.T 
014542 054H2 8540 DAO NT6M SAME Tl-IE 110lNTER 

0145•3 8550 ?OPV POP TME V-AR I ABL.E 
Pl 45•6 740200 8560 SH IF rwo•s zeRO ~p DON'T N&GATf! 
0145•7 740001 8570 CMA NEU TE 
014550 074442 8580 DAC NTEM,X SA~E THE New VAL.UE 
h4551 214442 8590 L.AO NTEM BET TM~ REJ~RENCB 

014592 8600 l'USl!t v AND PUSH IT 
014553 U43'1 8610 JM' PSOK EXIT 
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INTERPRETER ADD 

8620 ,STlTL. INTERPRETER ADD 
8630 • 
8640 • TMIS HoUTINE FORMS TMe SUM oF THE f oP 1 oR TWo OBJECTS 
8650 • ON THE VARIABLE STACK, IT OEClDES HOW MANi AND 
8660 • WHETMER TO ADO OR SUBTRACT BASED ON THE TOP or TME OPERATOR 
8670 • STACK, 
8680 • 

014554 8690 ADD t.' 
014554 U4755 8700 JMS ITER SE& lF WEtVE ITERATED 
h4555 015150 8710 , DATA S$STAG, 
014556 U4165 8720 JMS SSTEMP GET A TEMPORARY POI TME RESULT 
0145§7 05444~ 8730 DAC NTEM IAWE TME ~O l NTeR 

014560 8740 POP' 0 OEf THE OPERATION 
014561 14l.200 8750 uo SEli IF + OR .. 
i114562 6145'11 8760 JMP AD1 PLIJS 

0145•3 8770 POPV GEf THE SECOND TERM 
h4566 140200 8780 SU DO~•T NEGATE IP ZE•o 
h4567 740001 8790 CMA NEIATE IT 
014570 U45'14 8800 JMP AD2 

0145'1 8810 401 ' . ' 014511 8820 llOllV GE' THE SECOND T!RM 
014574 8830 AD2 • t • 

~14574 074442 8840 DAO NTEM.X SAVE l T 
014515 8850 POPV !IE' f" I r-tST TERM 

014600 ~34442 8860 ADD NTEM,X ADD THEM 
014601 8810 UTMX It I 

814601 07444i 8880 DAC NTEM,X SA VE TME RUUL. T 
14602 21444 8890 L.•C NTEM GE' FtOINTER 

014603 8900 ltUSM v AND STACI< lT 
014604 614266 8910 JMP PST EST AND EXIT 
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INTERPRETER MULTIPLICATION 

8920 ,STlTL. INTERPRETER MUL.TIPL.lCATlON 
6930 • 
6940 • THtS HoUTlNE IS CALL.ED To CoMpUTE THE PRoDWCT or THE 
8950 • L.AST N OBJECTS ON THE VARUBL..E STACK 
6960 • 

014605 8970 fli1Ul,.. T .. ' 
014605 114755 8980 JMS lTER nus MAY BE ITERAT!!D 
Pl4606 015176 8990 MUI.., , DUA SSPTAG, 
014607 114165 9000 JMS SSTE~P ASSIGN A TEMPORARY 
P14610 054442 fJ010 DAC NTEM SAME THE POINTER 

014611 9020 POfl 0 GE' THE OPERATION 
0146!.2 ~h57'0 9030 ADD < l NST) ••• 
Ot46t3 054264 9040 DAC Pi TEMP • IET THE ACTUAL.. INSTRUCTION 
0146i4 a34264 9050 ~AC P$TEMP,X ••• 
014615 054632 9060 OAC MULY·1 SAVE ro EXECUTE 

01462,6 9070 POPI/ GEJ THE MULTlPklERIDIVISOR 
Qi46U 054264 9080 DAO PSTEMP !IAWE IT 

01•6a2 9090 POllV OEf THE MUL.TIP~ICAND/011/IDENO 
h4625 074442 9100 DAC NTEM,X SAVE IT 
P14626 4Z14264 9110 ~·c PiTEMP RESTORE MU~T!P~IER/DIVISOR 
P14627 664000 9120 GSM GET ITS SIGN 
h4UO 05 .. 633 9130 DAC MUl.Y SA~E Ir roR TME OPERATION 
~14631 234442 9140 I.AC NTEM,X RESTORE MULTIP~ICA~DIDIVIDENT 
14632 .57122 9150 "1Ul.5 MULTlPl.Y/DlVIOE 

h4U3 000000 9160 MUI.. Y ,04h 0 MULTIPl.I!RIDIVISOR 
014U4 6•U002 9110 ~ACQ GE!I' TME RESUl..T 
014635 614601 9180 JMI' ARTHX AND EX IT 
014636 657122 9190 l~ST MUl.S MULTIPl.Y INSTRUCTION 
h4U7 657323 9200 1011/S DIVIDE INSTRUCTION 
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INTERPRETER EXPONENTIATION 

9210 ,STlTL, INTERPRETE~ E)(PQNENTIATION 
9220 • 
9230 • Tli4 IS ROUTINE IS CALLSD TO COMPUTE POWERS 
9240 • 

0146.0 9250 EXp t.' 
0146itO U4755 9260 JMS lTER TMlS MAY BE lrERAT!D 
0146U 015224 9270 EXP. ,DATA SSFTAG, 
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INTERPRETER STACK AN OPl;RATOR 

9280 .sTITL. INTERPRETER STACK AN OPERATOR 
9290 • 
9300 * TH IS HOUTI NE JS CALLEO TO STACK AN OpERATO~ ONTO 
9310 • TME OPERATOR STACK, 
9320 * 

0146•2 9330 INST!< It I 

0146•2 •54647 9340 1sz OP SET fl.AG fOR AN INVERSE OPERATION 
0146•3 9350 OPSTK f •I 

h4643 214647 9360 I.AC OP GE' THE oPeRATlON CODE 
0146•4 9370 !»USM 0 PUSH l! 

h46•5 S,54647 9360 OZM OP CL.UR THE CODE 84CI< 1'0 0 
Ot4U6 614351 9390 JMP PSOK AND EXIT 
P14U7 000000 9400 Oli' ,DATA 0 OPliRATDR cooe 
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lNTERPRE,.ER STACK A REl,.A Tl ONAL. 

9410 .STITl. INTERPRETEA STACI< A REL.ATIONAL. 
9420 • 
9430 • THU RoUTlNE 1s USED To STAC~ THE RE~ATioNAL oPERAToRS 
9440 • 

014660 454660 9450 ANEQ !Sl ROP NOT EQUAL.· 
014651 •54660 9460 RtiTR !SZ ROP GRiA TeR C > > 
014652 ,54660 9470 Rl,.ES rsz ROP LESS « > 

0146!>3 9480 REQ t I. 
014653 ~34660 9490 1,.AC ROP,X GET THE OPERATOR 

014654 9500 l'USH 0 PUIM ON TME OPERATOR STACK 
014655 i15711 9510 L.AC <RTAB) RElNITIALlZE TME POINTER 
014656 054660 9520 OAC ROP REllLACE 
014657 614351 9530 JMll PSOI< AND EX JT 
014660 014661 9540 "OP ,DATA ,•1 AEL.ATIONAL. OfJERATO• 

014661 9550 IHAB I t t 
014661 014507 9560 ,DATA EQ EQUAi. 
014662 014513 9570 ,DATA LESS LESS 
014663 014517 9580 , DATA GTR GREATER 
014664 014525 9590 , DATA NiQ NOT EQUAL. 
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INTERPRETER STACK A VARIABL.E 

9600 I ST lTL. INTERPRETER STACK A VARIABLE 
9610 • 
9620 • THlS HOUTlNE IS CALLED TO PLACE A VARIAB~E ON THE 
9630 • VARIA~LE STACK, MAPPING IT APPROPRIATEl.Y, 
9640 • 

014665 9650 VSTK It t 

014665 9660 I.CHA~ SET THE VARIAB~E NAME 
h4666 355772 967U TAD < VTAB-101 > MA~E POINT TO TM! TABLE 

014667 9680 ftUSH v 'U&M ONTO lHE STAC~ 
014670 h4351 9690 JMP P$0K 2AND E~IT 

014611 9700 VT Ad ,Bl.OCK 26. TMi VA lAB~E AREA 'oR NOW 
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lNTERPRETEf' STACK A DIGIT 

9710 ,STITL. lNTERPRETEFt STACK A OlGlT 
9720 • 
9730 • TMlS HOUTINE 1s CALLED To STACK A DIGIT ON TME VARIABLE 
9740 • SUCK, IT 01rreRS f~OM VSTK ONLV IN TMAT IT DOESN•T MAP 
9750 • TM I NGS 
9760 • 

014723 9770 0STI( I' t 
014723 9780 \,,CMAR GET TME DIGIT 
0147a4 9790 PUSH v STACI< lT 

014725 h4351 9800 JM_, llSOK AND exn 
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014n6 
014726 U-4165 
014727 054264 

0147~0 
Ot47U 214442 
P14732 074264 
h4733 61'4351 

D147;J4 
0147;}4 

0147:55 515713 
0147U 054'4442 
0147S7 h4351 

0147'0 
0147'0 U4755 
h47U 015305 
0147 • 2 74 4 0 0 0 
h 47'3 214442 
h 4714 653122 
P147U 000012 

014746 
[)147'7 h'713 
P147,0 054442 
P14711 64S.002 
h4752 "14442 
h4?53 054442 
h4794 614266 

9810 
9820 
9830 
9840 
9850 
9860 
9870 
9880 
9890 
9900 
9910 
9920 
9930 
9940 
9950 
9960 
9970 
9980 
9990 
10000 
10010 
10020 
10030 
10040 
100,0 
10060 
10070 
10080 
10090 
10100 
S.0110 
10120 
10130 
10140 
101'0 
10160 
!0170 

• • 
• 
• 
EVAL.3 

• • 
• 
EVAl..1 

• • 
• 
EVAL.2 

POP~9 BASIC INTERPRETER 

INTERPRETER 

,STtT~ INTERPRETER 

EVALUATE A NUMBER 

EVALUATE A NUMBER 

THIS ~OUTlNE EVA~UATES THE LAST N DIGITS ON T~E 
VARIABLE STACK AS A NUMBER 

.. ' 
JMS 
DAC 
rt USM 
L.AC 
DAC 
JMI' 

UTEMP 
PS TEMP 
v 
NTEM 
P$TEMP, X 
PSOI< 

.... 
• QET A TiMPORARV CELL ANO S'ACK POINTER .... .... 
• SAVE THE VALUE IN THE TEMPORARY .... 

TMlS ROUTINE IS POR THE ,IIST DIGIT 

••• 
POP 
AND 
DAC 
JM~ 

v 
( 17> 
NTEM 
PSOK 

••• 
• IET AND SAVE TME f tRST DIGIT 
••• 

TMlS ~OUTINE IS fOR ALL OTMER DIGITS 

t t I 

JMS 
, DATA 
CLI. 
L.•C 
~UL. 
101 
POP 
&ND 
DAC: 
L.ACQ 
ADD 
DAC 
JMP 

ITEA 
S$0T~G, 

NTEM 

v 
<17> 
NTEM 

NTEM 
NTEM 
PS TEST 

SE& lf we ARE ITERATING 

tl.UR THE LINK 
••• 
• IHir! PReVIOUS TOTAL OVER ,0. NEW ONE .... 
GET TMI DIGIT 
MASK TO TME DIGIT .... 
• ADD THE PREVIOUS TO TH& NEW 
••• 
AEITOR& 
AND TR'f AGAIN 

PAGE 43 
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P14755 000000 
014756 a1•265 
h4757 57055 
014760 614351 

014761 
Pl 4764 171714 
h4?65 ~53330 
014766 054264 
P14?67 200011 
014770 OH264 
0147h 2105!5 
0141;2 040012 
0147;3 620012 

OUD5115 

10180 
10190 
10200 
10210 
102~0 
10230 
10240 
102:;0 
13260 
1 270 
102eo 
10290 
10300 
10310 
103i0 
103U 
103•0 
103,0 

• 
• 
• 
• 
lTER 

POP-9 BASIC INTERPRETER 

INTE"PRETER 

,STlT~ INTERPRETER 

SEE lf A rlELO JS l•EAATED 

SEE If A r1ELD ls ITEAATED 

TMIS ROUTINE CMECKS fOR AN ITERATED r1!LD RV 
SEEING IF TME LAST MATCM WAS <iMPTV> 

0 
L.AC 
SAD 
JMP sos 
1.~W 
TAO 
t>AC: 
I.AC 
DAC 

l.•= DAC 
i.n 

PSLPART 
ITER,X 
PSOI( 
P$PART 
-4 
RSSD9 
PSTiMP 
TSCMRX 
PSTEMP1X 
ITER 
x 
)( 

GET TME L.AST PART "ATCMED 
IE& Ir WAS EMPTY o~ TM!NG we TRIED FOR 
VEI .... NO MO~E 
fLIE SUBTRaCT ONE rROM PART 
••• 
• aeT A POINT!R TO TME SOURCE POINTER IN THE STACK 
••• 
GET TM~ CURRENT SOWACE 'OlNTER 
'UDGi !HE! STACK 

••• 
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INTERPRETER E)( IT 

10360 1 STITL. INTERPRETER E>< IT 
10370 • 
10380 • TM!S ROUTINE IS A TEMPORAR¥ COMMON EXIT F'O~ 
10390 • THE INTERPRETER, 
10400 • 

014774 10410 EXIT .. ' 
h47'14 111556 10420 JMS TUIESS 
h4775 000015 10430 ,DATA 15112.-1 
P14776 000012 
Ot 4777 '177777 
015000 614351 10440 JMI' PSOK AND REALL. Y EX IT 

1000 ,HUD s S 'OR SYNTAX 
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s 

•00015 
•177717 

015001 
Pt5001 015005 
015002 01500t4 
015003 01,025 
015004 014351 
P15oos 01,ou 
015006 015010 
Pt5001 01,o;s .. 
h50!0 0143'1 
h50~1 01501' 
h50S.2 015014 
0150~3 01500 
U50t4 014351 
015o~5 D15021 
D15ot6 0150!0 
P150i.7 015057 
015010 0143'1 
h50U 000000 
h50R2 01,02t4 
£115013 015116 
h50R4 014351 

01'025 
0150R5 000000 
015026 015033 
015021 400114 
at5o:so •00105 
P15o:u •00124 
P15os2 015125 
P15033 014351 

015oH 
P15034 000000 
h5035 015045 

01J05115 

10460 
10470 
10480 
10490 
10500 
10510 
10520 
10530 
10540 
10550 
10560 
10570 
S.0580 
10590 
10600 
10610 
10620 
10630 
10640 
106'0 
9000 
9010 
9020 
f 030 
9040 
9050 
9060 
9070 
9080 
9090 
9100 
9110 
9120 
9130 
9140 
9150 
9160 
9170 
9180 
9190 
9200 
9210 
9220 
9230 
9240 
9~50 
9260 
9270 
9280 
9290 
9300 
9310 

• • 
• • 
• • • 
• 
• • 
• 
• • 
• • 
• 
Sol.. 
BMPT'f 

STATE 

PRl~T 

~D~~9 BASIC INTERPRETER 

DEF'l NIT l ON 

,STlT~ DEfINITION 

SYNTAX TABl.E 

SYNTAX TABL.E 

THIS TABLE IS DERIVED rRDM A BNF SVNfAX roR A SUBSET 
or BASIC, IT IS COMPOSED or ENTR1es IN TM! FOLLOWINa 
'ORIO Ti 

WORD 0 pOINTER TO NE~T ALTERNATlVE DEFINITION 
0 INDICATES TMAT JMIS lS THE ~AST 

WORD 1 NUMBER or PARTS TO TMlS ALTERNATIYE 
WOlltD 2 

PARTS -· POINTERS TO OTMeR DE,lNif!ONS OR LITERAL 
, CMARACfERs, LITE•ALS FLAGGED NEG•TIYE, 

WO"D N 
WORD N+1 POINTER TO ROUT!Ni ON successruL •ECOGNITJON . 

DE,lNlTION ~~ SpECIAL SYNTAX SYMBOLS 

,EQU 
,EQU 
,EOT 
t t I 

, DATA 
,DAU 
,DATA 
,DATA 
,DATA 
,DUA 
,DATA 
,DAU 
,DAU 
,DAU 
,DATA 
.DATA 
,DATA 
, DATA 
,DATA 
,DAU 
,DATA 
,DATA 
,DAU 
,DAU 
I t t 
,DATA 
,DATA 
,DATA 
,DATA 
,DAU 
,DATA 
,DAU 
' .. 
, DATA 
,DATA 

400015 
777777 
BAISVN 

.•4 

.•2 
LETS 
PSOI( 
.•4 
.•2 
PRINT 
PSOK 
••• .•2 
GOTO 
PSOK 
••• 
•• 2 
IF 
PSOI( 
0 
.•2 
END 
PSOK 

0 
.•5 
400114 
400105 
400124 
ASIGN 
P$0K 

END or lJNE •p LITERAL CR 
eM~TV ·- A DISTINCTIVE LITERAL 

POINTER TO NEXT 4LTE•NATlVE 
NUMBER OP PARTS 

POtNTER TO NEXT ALYE•NATIVE 
NUMBiR OF' PARTS 

POINTER TO NEXT ALTEANATIVE 
NUMBER or PARTS 

POtNTER TO NEXT ALTERNATIVE 
NUMBER or PAIUS 

lAIT A'9 TERNAT I YE 
NUMBER or , MUS 

LAST ·~TERNA Tl ve 
NUMBER or PARTS 

LAST Al.TERNATIVE 
NUMBER OF' PARTS 

PAGE 46 
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s Def lNITlON -- SYNTAX TABL.E 

015036 4'00120 9320 ,DAU 400120 
015037 •00122 9330 , D.ATA 400122 
0150.to 400111 9340 ,DATA 400111 
015ou 400116 9350 ,DATA 400116 
0150•2 •00124 9360 I DATA 400124 
~150•3 015134 9370 ,DAU SUM 
ll15a.4 400015 9380 ,DAU EOL 
0150•5 014364 9390 , DATA ISPR I NT 

0150•6 9400 GOTO 't. 
~150•6 000000 9410 ,DATA 0 LAST AL. TERN AT 1 ve 
0150•7 015056 9420 ,DAU .•7 NUMBER or PARTS 
Q15050 •00107 9430 , DATA 400107 
0150U •oOU 7 9440 , DATA 400117 
015052 •001211 9450 ,DATA 400124 
0150&3 1400117 U60 , DATA 400117 
0150,4 01,266 9470 ,DUA NUM 
0150~5 •00015 9480 ,DATA EOL 
h5H6 01•444 9490 ,DATA I SGOTO 

0150D7 9500 lf ••• 015QD7 000000 ,,10 ,DATA 0 LAIT AL.TERNATIVE 
015060 015074 9520 ,DAU .•14 NU,.BER OF' PA~TS 
015061 00111 9530 , DATA 400111 
015062 •00106 9540 , DATA 400106 
015063 01'134 9550 ,DAU SUM 
h5064 01,0,, 9,60 ,DATA RiL.OP 
P15065 01hU '''O ,DATA SUM 
P15066 •00101 ''80 ,DAU 400107 
015067 •00111 0590 ,DATA 400117 
P15o'o 00124 9600 ,DATA 400124 
P15071 •00111 9610 ,DATA 400117 
015072 01:;266 9620 ,DAU NUM 
P15073 •ooos.5 9630 ,DATA EOL. 
h5074 014410 9640 ,DAU 1S IF" 

015015 96'0 REI.OP , ' . 
h50'5 015101 9660 ,DUA ••• POINTER TO NEXT AL.Ti•NATIVE 
015016 01,100 9670 ,DATA .•2 NUMBSR or PA•TS 
015077 ~00015 9680 , DAT4 400075 
0151ao 01469;J 9690 ,DAU UREQ 
015101 01'106 9700 ,DUA ··' '01NT1iR TO NEXT AL.TERNATlVE 
U5102 015105 9710 ,DATA .+3 NUHBER or PA~TS 
h5103 400014 9720 ,DATA 400074 
015104 •00016 9730 ,DATA 400076 
015105 01'46!10 97.40 ,DATA I SRNEQ 
815106 015112 9750 ,DATA ••• PO·lNTiR TO NEXT AL.TERNAT!VE 
U51p1 D15U1 9760 ,DAU •• 2 NUMBER or PARTS 
h5UO •00074 9770 , DATA 400074 
h51i1 014692 9780 ,DATA I SRL.H 
U51i2 000000 9790 ,DAU 0 LAST Al.TERNATIVE 
015U.3 015115 9800 ~DATA .•2 NUMBER OF" PAlltTS 
0151!4 •000'16 9810 ,DAU 400076 
h5U5 014651 9820 ,DATA ISRGTR 

015U6 9830 ENO I' I 
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s Dl:F"INITION SYNTAX TABL.E 

015U6 000000 9UO ,DATA 0 LAIT Al.. TERN AT 1 VE 
015111 015124 9850 ,DUA •• 5 NUMBER OP PARTS 
015120 •00105 9860 I DATA 400105 
015121 •oOU6 9870 ,DUA 400116 
015122 •00104 9880 ,DATA 400104 
015123 •00015 9890 ,DAU EOI. 
Q15124 014531 9900 ,DATA 15END 

01,125 9910 ASIGN . ' . 
h5125 000000 9920 ,DATA 0 LUT AL-TeRNATIVE 
015126 015133 9930 , DATA .•5 NUMBER Of' PAFUS 
P15121 015262 9940 ,DUA VAR 
015uo •ooon 9950 ,DUA 400075 
h5U1 D15134 0960 ,DATA SUM 
015u2 •ooou 9970 , DATA EOL 
015u3 01453~ 9980 ,DUA IUSIGN 

0151114 9990 SUM t' I 

015U4 000000 S.0000 ,DATA 0 LAST AL.TERNATIVE 
U5U5 015140 UUD ,DAU ,•3 NUMBER Of" PARTS 
h5U6 015162 s.ooao , DATA PROD 
P15U7 01'141 s.oo:so ,DAU STAQ 
h5uo 01•554 10040 ,DUA JUDD 

015141 '"°°'o STAG .• .. 
h5u1 D1'146 10060 ,DATA .+5 POtNTiR TO NEXT AL fEf'NA Tl VE 
h5u2 01514' 10010 ,DUA ,+3 NUMBER or PARTS 
P15U3 01,152 S.0080 ,DATA ADD OP 
0151"4 015162 S.0090 ,DATA P~OO 
P15u5 0143'1 S.01 OD ,DAU PSDK 
015U6 000000 10110 ,DAU 0 LAIT AL TERNA Tl YE 
015U7 01'151 t01il0 ,DAU .•2 NUMBER or PARTS 
h5no 171717 s.ouo STAG, ,DATA EMPTV 
015111 014351 S.0140 !DUA PSDI< 

015112 S.01'0 A OD OP ••• P151f>2 01'1'6 10160 ,DUA .... POtNTEA TO NEXT ALlEANATIYE 
h5U3 015155 10170 ,DUA ,+2 NUMBER or PARTS 
015114 400053 S.0110 ,DATA 400053 
h5U5 01464;J 10190 ,DATA ISOPITK 
h5116 aooooo 10200 ,DATA 0 LAST AL.T!RNATIVE 
h51B7 015161 10210 , DATA .•2 NUMBltR 0, PAf'TS 
fl15uo •00055 102ZO ,DAU 400055 
h5161 01464~ 102H ,DATA ISINSTI< 

01'1•2 1020 f!'ROO t' I 

usu2 000000 102,0 ,DATA 0 LAIT ALTiRNATIVE 
h5U3 01'166 S.0260 ,DAU .•3 NUMBER or PARTS 
h5U4 015210 S.0270 ,DATA FACT 
h5u5 015167 10280 ,DUA PUG 
P15U6 014605 10290 ,DAU ISMUI.. T 

015167 10300 l'TAG It I 

015167 0151"4 10310 ,DAU .•5 POINTER TO NEXT ALTERNATIVE 
015170 015113 103~0 , DATA .•3 NU~BeR Of" PARTS 
EJ15171 015200 10330 ,DAU ML.OP 
015172 015210 103'40 ,DUA FACT 
015113 Q14351 10350 , oATA P$01( 
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s DEFINITION SYNTAX TABl,.E 

0151 '14 000000 10360 ,DAU 0 LAST AL.TERNATlVE 
lh 5175 01~)117 10370 ,DATA ... 2 NUMBER OF' PARTS 
P1'1'6 171717 10380 Pf AG, I DATA EMPTY 
015177 014351 10390 I DATA PSOK 

015200 10400 Ml.,OP I' I 

Ut52QO 015204 10410 ,DUA • •4 POINTER TO NEXT ALlERNATIVE 
h5201 015203 10420 ,DUA ,•2 NUMBER 0, PARTS 
P15202 •00052 10430 ,DATA 400052 
015203 01464~ 10440 ,DAU ISOPSTI< 
Ql~204 000000 104'0 ,DAU 0 L.AST Al. TERN.AT l VE 
h5205 01,201 10460 ,DUA .•2 NUlllBSR or PARTS 
015206 400057 10470 ,DUA 400057 
015207 01•642 S.0480 ,DAU IS I NSTI< 

0152S.O 10490 F'4CT .. ' 
h52~0 000000 10500 ,DAU 0 1..AIT A~Tl;iRNATlVE 
h52U 01'214 10510 ,DATA .•3 NUMBER Of' PARTS 
P152l2 015232 105~0 I DATA SAE 
h52s_3 015215 10530 ,DAU FTAG 
h52S.4 014640 10540 ,DAU ISEiXP 

01,2S.5 105'0 f'TAta t t I 

h52S.5 015222 10560 I DUA .•5 POINTER TO NEXT AL..TE•NAT!VE 
P152S.6 015221 S.0,70 ,DATA .•3 NUMBSR 0, PARTS 
31529,7 015226 10510 , DATA EXPOP 

15210 01,232 10590 ,DUA ue 
015221 0143'1 10600 , DATA PSOK 
Pt5222 000000 10610 ,DATA 0 L. AIT Al. Te~NAT l VE 
01 !>223 015225 1ouo ,DATA .•2 NUM8ER or PARTS 
015224 771777 106U fTAG, ,DAU EMPTV 
Q15225 01•3'1 1.0640 ,DUA PSOK 

015216 106'0 6>CPOP I I f 

015226 000000 10660 ,DATA 0 L.AIT Al. TERNAT l VE 
P15227 015231 10670 , DATA .•2 NUMBER 0,. PARTS 
P15230 00136 S,0690 ,DUA 400136 
h5231 01•64~ 10690 ,DATA I SOPSTI< 

01'232 10700 SAE ' ' ' h52S2 015240 S.0710 ,DATA ,+6 lt01NT6R TO NiXT Al..TE•NATIVE 
P152S3 015237 1074ZO ,DAU ,•4 NUMB6R or PARTS 
0152:14 •ooo'O 107~0 ,DUA 400050 
P152U 015134 10740 ,DAU SUM 
h52U •000'1 i0750 • DATA 400051 
1152~7 0143'1 10760 , DATA PSOK 
U52•0 0152·4'4 101?0 ,DAU .... P0,1 NTER TO NSXT Al. YEA NA Tl VE 
h52U 01524a 10790 ,DATA .•2 NUMBER or PAfHS 
h52'2 01S262 S.0790 ,DUA VAR 
0152•3 01•391 10800 ,DAU PSOK 
iJ152•4 0152'0 10810 ,DAU ••• ,O,tNTER TO NEXT AL.•ER~AT1VE 
h52•5 0152U 10820 ,DATA .•2 NUMBER Of' PAATS 
j152•6 01,266 10830 I DATA NUM 
0152•7 014351 108•0 , DATA PSOK 
015260 015255 108,0 ,DATA ··' PQJ.NTiR TO NEXT Al. te•NA TI VE 
015251 0152, .. 10860 , DATA .•3 NUMBER Of' P4RT9 
015252 •00055 10870 ,DATA 400055 
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s DEFINITION -- S'f'NTlX TABl,,E 

0152~3 015232 10880 ,DATA SU 
1)15264 014541 S,0890 ,DATA ISUNMl N 
815255 000000 10900 , DUA 0 LAST A~ TERNAT l ve 
h5256 015261 10910 I DATA .•3 NU"BER OF' PARTS 
0152'J7 •ooo'J 1091l0 I DATA 400053 
h5260 01,232 S.09;JO ,DATA iAi 
015261 0143'1 109•0 ,DATA PSOI< 

015262 S.09'0 VAR ••• 
U5262 000000 10960 ,DUA 0 LAST Al. TERN AT I VE 
h5263 015265 10970 I DATA .+2 NUfl4BER 0, PAJHS 
P15264 01'3'7 10990 ,DATA LiT 
h5265 01•66' 10990 ,DAU I $VSTK 

0152t6 uooo NUM . '. U5266 000000 uo10 ,DAU 0 LAIT Al.TERNATIVE 
h5267 015212 U02D ,DATA ,•3 NUMBiR OP PAf'TS 
P15270 01,2'13 U030 ,DATA DMliAD 
h52'1 015217 U040 ,DATA DUG 
h5272 014726 U050 ,DAU IHVAL:S 

01,273 uo•o DMEAD ' ' ' 015213 000000 U070 ,DATA 0 LUT ·~ T&RNAT Ive 
h5274 01'2'6 uoao ,DUA .•2 NUMBER 0, fi'AATS 
h52f5 01'307 11090 ,DAU DIGIT 
P15276 014734 u100 ,DATA I S&VAL.1 

01'277 s.1110 DTA!i ' .. h5277 015~03 uuo ,DATA ••• PO·INTER TO NEXT AL •ERNA Tl VE 
P153oO 015302 U130 ,DATA .•2 NUMBER or l'A~TS 
1115301 01!1307 U.140 ,DATA DUIT 
115302 01040 111'0 ,DAU ISiVAl.2 
h5JD3 000000 uuo ,DUA 0 LUT Al. TERNAT l VE 
015304 015306 11170 ,DATA .•2 NUMBliR 0, ~ARTS 
015305 777717 uuo DTAG, , DATA EMPTV 
h5Jo6 0143'1 11190 ,DATA PSOK 

01,307 U.200 DIGIT ••• Q15Jp7 01,313 11210 ,DATA •• 4 POINTl;R TO NEXT Al.fElllNATIVE 
h5Jt0 015~U2 11220 , DATA •• 2 NUMBIR 0, PARTS 
U5Ji1 •ooo•o U2JO ,DAU 400060 
h5Ji2 014723 11240 ,DATA l SDSTK 
h53p 01,317 11250 ,DATA .+4 POINTliR TO NEXT AL. 'ERNA T 1 VE 
h53t4 015316 11260 ,DAU .+2 NUMBIR or PARTS 
ft15Ji5 •00061 U270 ,DATA 400061 
0153~6 014723 u210 ,DATA I SDSTK 
Q153t 7 015323 11290 ,DATA .•4 P01NT&R TO NEXT AL TElltNAT 1 VE 
P1532D Dl,322 11300 ,DATA .•2 NUMBSR or PA,_TS 
fh5Ju •00062 11310 ~DUA 400062 
h5J22 014723 UJ~O ~DAU I SDSTK 
h5J23 015327 11330 , DATA .•4 POINTER TO NliXT AL T&l'NA TI VE 
fJ153!24 015326 U3i40 ,DATA t •2 NUMBIR 0, ~ARTS 
P15325 •00063 113'0 ,DAU 400063 
h5J26 014723 U360 ,DAU ISDSTI< 
h5J27 01,333 11370 ,DAU .•4 POINTER TO NEXT Al. ?ERNA TI VE 
h5JJO 015332 11380 ,DUA .•2 NUJl4B6R Or:' PARTS 
015331 •ooo•4 11390 ,DUA 400064 
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s DEFINJTlON 9YNT AX TABl,.t 

h5J32 014723 11400 ,DAU liDSTK 
h53S3 015337 11410 ,DUA .•4 POINTER TO NEXT Al..TERNAT l VE 
015334 015336 11420 , DATA .•2 NUMBER Of' F'MHS 
h5J35 •00065 11430 ,DATA 400065 
P15J36 01472~ 11440 ,DUA lSDSTK 
Ot5JU 015343 1.14,0 1 DA TA .•4 PO INTER TO NE·XT AL 1'EANA l!VE 
h5J.O 015342 11460 ,DATA .•2 NUMUR OF' PA,_TS 
h53U •00066 11470 ,DUA 400066 
h53•2 01023 11480 , DATA ISDSTK 
h5J•3 015347 11490 ,DATA .•4 POINTER 1'0 NliiXT ALTERNATIVE 
g1~3•• 015346 11500 ,DUA .•2 NUMBiR 0, PAATS 
P15J•5 •00067 11510 ,DAU 400067 
h53f6 01023 11520 , DATA ISDSTI( 
1153•7 01'3!53 11530 ,DATA .•4 POINTER TQ NfiXT AL.TE~NATlVE 

153DO 01,352 115"0 ,DATA • •2 NUMB~R 0' !'Ar.TS 
015JU •00010 115'0 I DUA 400070 
01~352 014723 11560 ,DAU ISDSTK 
015353 000000 11570 I DATA 0 LAIT Al.TSRNATlVE 
h5H4 01!5356 U510 , DATA .•2 NUMBeR or JltARTS 
01535' •00011 U590 , DATA 400071 
h5316 D1'72J 11600 ,DAU ISDSTK 

015317 11610 I.if It I 

h5317 01,363 S.16aO , DATA .•4 POINTER TO NSXT AL.JERNATlVE 
h5360 01,362 11630 ,DAU ,•2 NUMBIR 0, llt ARTS 
015361 •00101 uuo ,D4h 400101 
015!62 01•u1 U6'D .DUA PIO!< 
h5H3 D1'361 U660 ,DAh ,•4 1'0,J NT&R TO NiXT Al. 'EIUO T ! VE 
i15U4 01,366 11670 I DATA .•2 NUfl481R 0, PA,_TS 
U5365 •ouoa U610 ,DATA 400102 
015366 0143'1 U.690 I DATA PSOK 
015U7 01'313 U7QO , DATA .•4 ll'OiNT&R TQ NEXT Al.,EltNAT!VE 
h5UO 01'372 U710 ,DAU .•2 NUMBliR 0, ll'A,_TI 
015371 4001U u1ao ,DUA 400103 
h5JU 0143!11 U7U I DATA PSOK 
015373 011:577 U140 ,DATA ••• ll'o.JNTliR TO NeXT ALTERNATIVE 
915JJ4 01'376 uno ,DUA ,•2 NUMBIR O' ti A"TS 
U53J9 •0010• U160 ,DUA 400104 
h53'6 01091 U710 ,DATA PSOK 
U5377 015403 uno ,DATA .•4 ltOJNTER TO NEXT AL.fERNATIVE 
h5400 01'402 U7f0 , DATA ,•2 NUMUR O' ttAATI 
U5401 •00105 usoo ,DATA 400105 
U5402 014391 uuo ,DUA PSOI< 
P154o3 015407 uaao ,DATA I •4 POJNTiR TO NUT At.'E"NATIVE 
h5404 01506 uno ,DAU .•2 NUMBIR 0, l'UTS 
U5405 400106 s.uo ,DAU 400106 
h54o6 01 •:s11 uno , DATA PSOK 
h5407 01'4U 11860 ,DATA ••• P01NTiR TO NIXT AL. fl!lltNAT t VE 
h54i.O 01'4U ua10 ,DATA .•2 NUMBIR 0' It A"TI 
0154!1 •00101 11810 ,DUA 400107 
h54S,2 0143'1 U890 ,DAU P$0K 
h54l3 015411 U900 , DATA .•4 JtQ,JNTER TO N&XT AL.,ERNATIVE 
h54i4 Dl,416 uuo ,DATA ,•2 NUMSIR 0' l'A"TI 
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s DEF'! NIT 1 ON -- SYNTAX TABl,,E 

P154t5 •00110 11920 ,DAU 400110 
h54t6 01•351 11930 ,DATA PSOK 
lh54t 7 015423 11940 ,DATA •• 4 POINTER TO NEXT AL.fERNATIVE 
h54~0 015422 119!)0 ,DAU .•2 NUMBER OF' PARTS 
015421 •00111 11960 ,DUA 400111 
h5422 014351 U970 ,DAU PSOK 
h5423 015427 11980 ,DAU .•4 P0·1 NTER TO NEXT AL.TE•NATIVE 
h5424 01,426 11990 I DATA .•2 NUMBIR or PARTS 
015425 •00112 12000 ,DUA 400112 
h5426 0143'1 s.2010 ,DAU PSOK 
h5427 Olt433 uozo ,DAU .•4 POlNTER TO NEXT AL. 'ER NAT I VE 
h500 01h32 12030 ,DAU .•2 NUMBIR OF' PAlltTS 
h501 •00113 12040 ,on• 400113 
Pt54~2 014351 120H ,DATA PSOI< 
h54:13 01'437 S.2060 ,DATA .... PO·lNTER TO NUT AL.TERNATIVE 
P15434 01,436 12070 ,DAU .•2 NUMBfiR OP PA,_TS 
01505 •0011• 12080 ,DUA 400114 
h5436 014351 12090 ,DATA PSOK 
h507 01544~ 12100 ,DAU .... PO·INT&R TO NEXT Al..TERNAT!VE 
h5UO 01'44~ 12UD ,DAU ,•2 NUMBiR or "'"Tl 
0154U •00115 12uo ,DUA 400115 
U5U2 010'1 12130 ,DAU P$01( 
01503 01,44 7 U14D ,DUA .•4 P01NTSR TO N&XT U. TE"NA Tl VE 
h54H 01,446 121,0 ,DUA .•2 NUMBER or PARTS 
h54'5 OOU6 12160 ,DATA 400116 
0154'6 01'351 12170 , DATA P$0K 
h54'7 015453 12110 ,DAU .+4 POtNTfiR TO NEXT AL. TEltNA Tl VE 
015410 0154'2 12190 ,DUA .•2 NUMUA 0' PARTI 
01so1 •00111 12200 ,DATA 400117 
01;412 0143'1 s.2210 , DA TA PSOK 
Q154U 01'4'7 s.2220 ,DATA ••• POINTEJil l'O Nl!XT AL.lEltNAT!VE 
h504 015496 122~0 ,DATA .•2 NUMBiR or PARTS 
01505 •00120 122•0 ,DAU 400120 
P1506 0143!51 122'0 ,DUA P$01< 
h507 01'03 12260 ,D4h .... POtNTER TO NEXT AL.TE~NATlVE 
h5460 01,462 12270 ,DAU •• 2 NUMBiR O' f'ARTI 
015461 400121 S.2290 , DATA 400121 
h5462 D143!S1 12290 ,DAU PSOK 
h503 01,467 12300 ,DATA ••• POINTER TO NEXT Al.TEltNATIVE 
h5464 01'06 12310 ,DATA .•2 NUMBER OP l'ARTI 
015465 •00122 12320 ,DAU 400122 
015466 0143'1 12330 ,DATA PSOI< 
P1507 0154'13 S.2340 ,DATA .•4 l'O!NTER TO NEXT ALTERNATIVE 
h'OO 0154'2 12350 ,DAU .•2 NUNBiR 0, PAlltTI 
'115471 400123 S,2360 ,DATA 400123 
h5472 014351 12370 ,DATA PSOK 
h54'3 01,4'17 12380 ,DAU .•4 POINTliif' TO NEXT AL.fEi.NATIVE 
P154'14 015476 12390 I DATA .•2 NUMBliR or PARTS 
0154'15 400124 12400 ,DAU 400124 
Q154'16 0143'1 12410 ,DATA PSOK 
h'477 015503 12420 ,DATA .•4 POINTER TO NEXT AL. fE~NAT l VE 
015500 015502 12430 I DATA .•2 NU~BER Of' PARTS 
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s DEFINITION -- SYNTAX TAB~E 

01:,501 •00125 12440 ,DATA 400125 
P1 !;)502 014351 124>0 .DATA PSOK 
01550 3 015507 12460 , DATA .•4 POINTER TO NEXT AL.TERNATIVE 
p1:,504 015506 12470 , DATA .•2 NUMBER OF' PARTS 
015505 •00126 12480 ,DATA 400126 
015506 0143'1 12490 ,DATA PSOK 
015507 015513 12500 .DATA ,•4 POINTER TO NEXT Al..TERNATIVE 
015510 015512 12510 , DAT A .+2 NUMBER or P4ATS 
0155u •00121 12520 •DATA 400127 
015512 014351 125;$0 ,DATA P$01< 
015513 ~15517 12540 ,DUA .•4 f'OSNTiR TO N&XT Al..TERNATIVE 
h55t4 15516 125,0 ,DAU ,+2 NUMBER or ll'A~TS 
h55s.5 •001so 12560 ,DAU 400130 
h55S,6 01•3'1 12570 , DATA PSOK 
h55!7 01,523 12580 ,DAU t ... POINTER TO NIXT AL. TEIUO T1 VE 
015!5120 015522 12590 , DATA ,+2 NUti!B~R or l'A"TS 
015521 f001J1 S.2600 ,DATA 400131 
h5522 01•351 s.2610 ,DATA PSOK 
015513 000000 12612 , DATA 0 LAST Al. TERNA Tl VE 
P15524 01,'26 S.2614 ,DUA .•2 NUtl!BiR O' f'A,_TS 
Pt5525 •00132 12616 ,DUA 400132 
015526 01•3!51 S.261' , DATA PSOK 

S,2620 ,EOT BU2 
12000 ,MUD E E 'OA f!RROR 
s.2010 ,PMC uve,o'r 
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E ERROR MESSAGE ROUT! NES 

12020 I ST Ill. ERROR MESSA Gt ROUTINES 
12030 • 
12040 • TMiiE ROUTlN&S SiNO ERROR MESSAGES F'OR BOTM USER 
12050 • AND BASIC GENERATED ERRORS, 
12060 • 

015527 S.2070 ERROR It t 

o~ss17 1207~ fi4i9S < AT L.INI > 
P1!:>5111 12240 1.207 LA Cl TSLNlJM GE' THE ~INE NUMBE• 
0155•3 114315 12073 JM9 ISPRT PRINT IT 
h55•4 U1556 12080 JMS TSMEIS ••• 
0155'5 000012 S.2090 ,DAU 12 ,15 * SEND A CR/l.f 
P155'6 oooou 
h55•7 177711 S.2100 171777 ••• 
h5550 '12113 12110 JM" TSMON ANI &X IT TO THi MOM I TOA 

S.2120 • 
s,2130 • hRjER ERROR 
12140 • 

01,511 i21'0 ft A RSI . '. 01!1511 U160 MESS <PARSER IRROO 
U15!567 t15527 5.2170 JMfl ERRO" un 

s.2110 • 
12190 • ITACM OyERF'l.OW 
s,2200 • 

01f510 u210 $0Yft . ' . 
01,510 12220 MESS, <iXPRESSJON TOO COMPl.lCATiD> 

01S614 61,527 12230 
"'"'" 

ERRO• exn 
U2~D • 
U2'0 • UUR ~AILiD 
U26D • 

011615 5,2270 ~UL,, • 't 
015615 12280 MEIS <IVNTU ERROlll> 

h5U3 61'!527 U29D JM'9 EM ROA ex.1 T 
U300 • 
12310 • IND U NOT I.AST 
s.2320 • Dt,6•4 UJ~O Ni NP I ' I 

ot5U4 U340 Mi SS <IND JS NOT L.A8h 
U5665 h'527 S.2350 "'"" ER ROA !XlT 

U36D • 
12370 * UNOirlNED ~lNi NUMBER 
123'0 • 01'666 U39D QND •• t 

01,06 12400 MESS <UND&F'INED LINE NUMBfiR> 
015715 615527 S.2410 JMll ERROl't 

12420 ,MUD 0 
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RUN TIME lNlf!Al.IZATION 

12430 ,S1'lf1., RUN Tl ME lNIT1AL1ZATION 
12440 • 
12450 • THIS Houri NE INITlAl..lZED TME ?NTERPRETER 
12460 • 

015716 12470 IJP t •• 

0157S.6 100416 12480 TL,.S 10 MAKE TME TTY FLAG COME U" 
015717 12482 MESS <> • CAli,F' GE!' A F'RE&M l..INE 
015724 12484 MESS <>, CRl.F" ANI> ANOTHER 
0157h 12490 MESS <SASIC ~ERE>,CR~r 

015H7 h2113 12500 JMP TS MON ANf) START UP TMe P•ooFUM 
12510 ~!IMC RESTORE 

i)15760 000030 12520 , L. l T 
0157U 000137 
0157&2 000005 
U5753 00001' 
015714 0117U 
4>15715 000012 
P15716 000040 
015717 01,000 
015760 012240 
015761 000122 
015762 000114 
h5763 01,001 
015764 01,DU 
015765 000002 
015766 171171 
P15767 000060 
P15770 01•636 
0157'1 01'661 
015772 01010 
h5773 000017 
P15774 000000 
015775 000000 
0157'6 000000 

015777 125\JO Tlil·I S ,END SUP 

lRANSF'iR ADDRilS 61'?16 
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CROSS REF'ERENCE TAILE 

:t33l5 DATUM «t830 010 •680 4710 4750 4770 4070 •360 050 
15666 E UNO 12390 7670 
15625 e r•IL. 12270 '420 
156~4 E Ni;NP 12330 5i30 
15510 E SOVf 12210 000 
15527 EER~OR 12070 12170 12230 12290 12350 124!0 
15551 EPARSE 12150 2110 •no 

12 I x 300 7610 1no 7650 7680 7720 10340 10350 
u I y 310 

145M 
I z 320 
I EQ 7950 9560 

t44lo I IF '800 tuo 
'l4647 I OP 9400 930 9360 9380 
145~1 I •D1 8810 1760 
'.l.4544 I •oa 8830 1800 
l.4554 I •DD 8690 10040 
14531 I JNO 8310 9900 
14640 I iXP 9250 10540 
14sa1 I GTR 8110 9580 
145i2 I IF' A 8150 8070 
14525 I NEQ 8220 f f90 
143~5 I PRT 6940 n20 U60 7430 12073 
14653 I FiEQ 9480 9690 
14660 l ROP C)540 900 '460 9470 9490 9510 
14443 I TEM 7490 6Uo 6110 7560 7560 78lQ 7810 1890 7830 7850 7HO 8550 8550 

1770 17'0 8820 8820 8810 8850 9070 9070 9090 9190 
:1_4723 I DIHK 977g 11240 11210 11320 11360 11400 11440 1100 11520 11560 11600 
147(4 I E>C IT 10410 
14641 I EkPe 9270 
14451 I GOU 1600 7690 
14do I GDTE 7,82 7980 11'10 8260 
14444 I GOTO '550 '49D 
14462 I GCITX 7700 7640 
14636 I INST 0190 9030 
14755 l ITER 10230 1700 8980 9260 10050 10210 10Jao 
145a3 I LISS 8030 9'70 
14606 l MUL, 8990 
146P5 I MUI.. T 8910 10290 
14633 I MULV 9160 '860 9130 
14442 I N'EM 1480 6 50 1040 7160 7580 7620 18~0 aoo 8450 8540 8580 8590 8730 

8840 H6Q 8880 8890 90l0 9100 9140 9900 9990 1uso 10130 10150 
10160 

14437 I PRTO 1440 6970 1060 
144h I PRTA 1130 6990 
144~4 I pRTB 1170 7260 
1.4425 I PRTC 1310 7190 
14431 I PRTO 7360 7410 
14436 I PRTX 1420 7470 
:1.4651 I RGTR 9460 9820 
:t4652 I RI.ES 9470 9780 
:1.46~0 I RNEQ 9450 9740 
14661 I RTAB 9550 9510 
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CROss REF'ERENCE TABLE 

14665 I VSTK 9650 10990 
14671 I VTAB 9700 9670 
14601 IARTHX 8870 9180 
14~32 IASIGN 8390 9980 
1.4734 JEVAL1 9960 11100 
14740 IEVAL2 10040 11150 
141i6 tEVAL3 9860 UQ5D 
14642 I IN&TK 9330 10230 10480 
14466 I ITiMO 7742 7960 1960 8060 8120 
14467 IITE:M1 1744 7840 19?0 8040 8140 8230 
14643 IOPl>TK 9350 10190 10440 10690 
14364 I PRINT 6840 9390 
14541 IUNMIN 8520 10890 
133~4 MTwO 4820 4720 
13740 0 POP 4'440 4470 1810 8740 9020 
13745 0 &08 4530 4370 400 5380 5550 6230 
13744 0 JPTR 4520 5370 
13733 0 PUSM 4350 4390 9310 9500 

100 0 SIZE 4510 4560 •510 
137~0 OST ACK 4570 020 040 4550 

12 p x 300 6170 uso 61i00 6210 6220 62~0 65tso 6570 
~3 p y ;uo 
~4 p z 320 

143 1 p OK 6660 090 17'0 7990 8180 82i0 8460 8610 9390 9530 9690 9800 9920 
10000 1020 10440 9040 9010 9120 9Uo 9200 9280 l.0100 10140 10350 
10390 10600 106•0 10760 10880 10840 10940 11190 11650 l.1690 11730 11770 
11110 118'0 11890 11930 11970 12010 uo!to 12090 12130 1217D 12210 12250 
12290 uno 12370 12410 12410 1200 U5Jo 12570 12610 1.2618 

14263 p •L.T !J680 n20 '510 5600 6080 6090 6260 6310 6550 6720 
14301 " r•II. 6070 U30 
14324 p F'POP 6330 6UD 
14292 " Ml. IT '90D '150 
14262 p PART 9670 5350 ,530 5590 5620 5830 6280 600 6520 6530 6580 67tJQ 10270 

14243 p PUSH 
10270 

,480 '860 
14264 p UMP '69g '940 1960 6540 6590 7110 72,0 1320 7350 7400 7880 7890 8410 

8440 900 9050 9080 9110 9880 9910 10300 10320 
14266 p TUT H20 ,430 '630 6290 6600 8910 10110 
14340 P TRUA 6!510 6770 
14336 P TRUE 6480 ''20 ,910 
14?65 Pl.P•RT !'700 noo 102'0 
132'15 POP 4640 OBO 4110 4460 4750 
142~0 l'PAASfi 9210 U70 6760 
13~57 l'US!il 4420 040 o•o 4;J&o 4670 
t3323 R POP 4150 4180 6340 6;s5o 6360 6370 n•o 6670 6680 6690 6710 6730 
13330 " 508 '240 •oeo 4160 5280 6160 6400 6740 102•0 
13327 R IPTR 4230 5270 64U 6750 
13316 R PUSH 4060 •100 ,300 5330 5360 53to 5420 5500 5520 5540 5560 5580 

400 R SIZE: 4220 4270 4210 
13333 RST•cK 4280 4230 '250 4260 
15057 s ir 9500 9150 

20 s TN 5060 5070 5100 
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CROSS REF EA ENCE TABLE 

151U s iND 9830 9190 
'4oooi5 s f:OL. 10630 9380 900 9630 9890 9970 

15357 s L.ET 11610 10980 
15266 s NUM U.000 9470 9620 10830 
15232 s SAE 10700 10520 10590 10880 10930 
15134 s SUM 9990 9370 9550 9!HO 9960 10110 
15262 s VAR 10950 9940 10790 
t52i7 s DTAG 11110 U.040 
152io s F'ACT 10490 10270 10340 
152).5 s F'TAG 10550 10530 
150~6 s GOTO uoo •uo 
15025 s LITS 9~10 9Q30 
1.5200 s M'90P 10400 10330 
15162 S PROD 10240 10020 10090 
15167 S PTAG 10300 1DUO 
15141 S ShG 10050 10030 
141,6 S TCNT !'080 010 'ODO 
14165 S nMP t1'950 '020 8'30 8120 9000 9870 
14177 S TPRT !J090 1010 

1 I UNIT 210 060 ,010 5070 5100 
15152 UOl)OP 10150 10080 
15125 USIGN 9910 9270 
15273 IDHhD 11060 11030 
15307 SD I GIT 11200 UQ9D 11140 
15305 IDTAG 1UBO 10060 

777777 SiMPT+ 10640 10130 10HO 10630 11180 
15226 IEXPOP 10650 10'80 
15224 sruGf 10630 9270 
15034 SPRIN 9290 •010 
151iif6 SPUG~ 10380 1990 
150~5 SREl.O 9650 tf60 
15150 SST AG, 10130 1110 
15001 S$TATfi •ooo !1310 no 
141i5 STs I zti '070 '990 

i2 T x 300 U10 IUO 3500 3510 ,3 T y 310 

~· T z 320 
116i1 T IOI. S,690 U50 

100 T IBN i890 1900 i90 121i3 T MON 'eo uoo 7U 3800 8320 12U.O 12500 
11562 T MSA 910 960 
11567 T MSX 970 130 
11517 T RDA 1190 U70 16'0 1830 
12053 T TEM 2440 uoo 2320 2350 2370 2420 26~0 
11701 T WRU 1810 1320 
11660 T BACK 1,60 uoo 
12134 T BSBf 3110 2750 2760 2990 3020 
12022 T CMAR 2080 2130 2150 2290 2800 2860 38fiO 5950 

11 T CHRX 270 1150 1330 1580 1610 1720 1Ho 1760 2090 3270 3150 3400 3460 
3480 5290 5490 6190 10310 

11713 T f"ILI,, 1880 980 1260 3340 3390 5930 
12033 T GNUM 2280 2340 2390 2•00 2530 2570 
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CROSS REFERENCE TA8LE 

117)-4 T IBLN 1900 1120 
11720 T tBUf' 1940 1590 191.0 
12062 T LINA 2560 2660 
t2074 T LINB 2100 2580 
121tl4 T LINC 2790 2910 
12105 T LIND 2810 2780 
120,5 T LINE 2510 3030 3010 3100 3620 
12117 T LINF 2960 2850 ~880 
12126 T LINX 3040 2540 
132~7 T LISA 3850 3900 
13241 T LIST 3780 3690 3940 
13254 T LISX 3910 3890 
12240 T LNUM 3720 3220 !810 12072 
11556 T MUS 870 880 900 U20 1510 1820 n•o 6870 10420 12071 12010 12160 12220 

12280 12340 12•00 12482 12414 1200 
11717 T MON~ 1930 920 1510 1620 1730 2180 
121,0 T NI.NA 3310 3430 
12164 T Nl.NX 3440 3370 UIO 
11512 T RiAD 1110 U20 1710 2520 
12241 T SIF'A 3730 3060 :uoo 3630 7590 

l7 T 5'U,. 280 2720 2730 2740 2900 2910 3010 30,0 3080 3090 3210 3230 3320 
3610 3640 7730 

121154 T TEM1 2450 2'50 2600 2650 2710 2810 2a•o 2970 
io T TTVX 260 190 no 1000 

11643 TCTRi_X uoo UBO 1600 
15717 THIS 12530 
117~6 TIBCNT 1920 U.30 U60 1630 1640 
11715 Tl B,PT 1910 1140 17'0 3260 3470 
12032 Tl.CtOR n20 U4o 21'0 3650 0660 9710 
12135 TNLINi 3170 U5o 34'0 3790 '5220 
11551 TPRINT 630 670 90 990 1710 u•o 3870 3910 7080 7390 7460 
157~6 UP 12470 460 U530 
14055 v 'OP 4730 4760 68'0 7370 7560 7810 1no 1850 8400 8420 85SO 8770 8820 

8150 9010 9090 9970 10UO 
14062 v &Dli 4820 U6D '70 5410 5570 6210 
14061 v I'TR '810 500 
14050 v PUSH 4640 080 1230 8600 8900 9680 9790 9890 

100 v s Ill: 000 050 060 
14065 VS TACK 4860 4110 030 4540 

~2 )( 300 4430 44'0 4480 4490 4610 4670 090 
~3 y 310 4440 uu 4660 060 
~4 z 320 f 460 4!510 
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M•CRO CROSS RErERENCE TABL.E 

CHA~ 2020 2290 2800 2860 31360 5950 
LCHAR 2190 9660 0780 
MESS 770 1510 1820 3590 12071 121•0 12220 12280 12340 12'400 1202 12484 12490 
POP 4180 6340 63'0 6360 6370 63f O 6670 66$0 6690 6710 6730 6850 7370 

7560 1810 7830 7850 7870 8400 8420 8550 87<40 8710 8820 8850 
9020 9010 9090 9970 10110 

POPV 4240 6150 '1560 7810 7830 7810 8550 8770 8820 8850 9010 9090 
PR1NT 570 940 990 1710 3840 :5870 3930 7080 7390 7460 
Pl.ISM 4080 5:JDO ,330 5360 5390 5420 5500 '52o 5540 5560 5'80 7230 8600 

8900 9310 9500 9680 9790 9890 sos 360 10270 
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