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PREFACE

MANUAL OBJECTIVES

The RSX-11M/M-PLUS System Management Guide documents system programs
and procedures that test, monitor, maintain, and customize
RSX-11M/M-PLUS operating systems after system generation.

INTENDED AUDIENCE
This manual is intended for system managers, operators, and system

programmers who perform system management functions. The manual is
not intended for general users or applications programmers.

STRUCTURE OF THIS MANUAL

The RSX-11M/M-PLUS System Management Guide consists of 19 chapters and
two appendixes as follows:

Chapter 1 summarizes each program and procedure described in Chapters
2 through 19.

Chapter 2 describes how you use the Account File Maintenance Program
(ACNT) to create and maintain ‘accounts on multiuser protection
systems.

Chapter 3 describes how you use the Console Logger to control I/0 to
the console output device (CO): and record system messages at a
terminal and/or in a log file.

Chapter 4 describes how you use the I/O Exerciser (IOX) to detect and
diagnose I/0 problems on the disk, terminal, and tape units in your
system's hardware configuration.

Chapter 5 describes how the Bad Block Replacement Control Task (RCT)
performs bad block handling and recovery on Mass Storage Control
Protocol (MSCP) devices such as the RAS80.

Chapter 6 describes how you use the Resource Monitoring Display (RMD)

to display information about the active tasks in your operating system
and the availability of system resources.

Chapter 7 describes how to set up the Queue Manager for convenient
multistream line-printer spooling.
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PREFACE

Chapter 8 describes how you use the SHUTUP Program to shut  down the
system in an orderly fashion.

Chapter 9 describes how you use the Data Terminal Emulator (DTE) to
log in from a local Micro/RSX system to an external computer system
and conduct an interactive session. '

Chapter 10 describes how you use the Virtual Monitor Console Routine
(VMR) to alter a system image file on disk.

Chapter 11 describes command line interpreter tasks, including how to
write them and how to use new Executive directives in them.

Chapter 12 describes how to task build and install the DCL task with
various options. It also describes the Macro Meta language, which is
a set of macros that describes the mapping from DCL syntax to MCR
~syntax. With this language, you can alter or add commands to extend
DCL.

Chapter 13 describes the Pool Monitoring Support that controls the use
of the system's dynamic storage region (pool).

Chapter 14 describes the Shuffler, which is a task that compacﬁs
system-controlled partitions.
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Appendix A describes the Serial Despooler, which is superseded by the
Queue Manager to handle line-printer spooling for most systems.

|

Appendix B describes the set of User File Directory (UFD) conventions
observed by the operating system for files on disk. A section of file
naming conventions is also included.

ASSOCIATED MANUALS

Before you read this manual, you should be familiar with the
RSX-11M/M-PLUS MCR Operations Manual, the RSX-11M/M-PLUS Utilities
Manual, and, for DIGITAL Command Language users, the RSX-11M Command
Language Manual or RSX-11M-PLUS Command Language Manual.’ Although you
do not need to read the RSX-11M System Generation and Installation
Guide or the RSX-11M-PLUS System Generation and Installation Guide
before reading this manual, system generation logically precedes your
use of the programs and procedures documented in this manual.
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CONVENTIONS USED IN THIS MANUAL

Convention

red ink

blue ink

lowercase

UPPERCASE

[optional]

shading

CTRL/a

Meaning

Designates user input. 'Responses from
programs are designated in black ink.

Designates RSX-11M-PLUS multiprocessor system
information.

A horizontal ellipsis indicates that the
command line element immediately preceding
the ellipsis can be repeated one or more
times.

A vertical ellipsis indicates that part of a
command sequence or program output continues
but is not relevant to the discussion of the
example.

In a command line, 1lowercase words and
letters indicate that you substitute a value.
Usually, the 1lowercase word describes the
value to be substituted.

Command elements other than those shown in
lowercase for which you substitute a value
are always uppercase. Within descriptions,
these command elements are never truncated.
In examples, they may be truncated according
to the rules of the particular program.

A reverse number is a white number printed in
a black circle. These numbers key a part of
an example to the text that explains that
part of the example. The reverse number
appears both in the example and the
explanation.

Square brackets indicate that the enclosed
item is optional.

Shaded portions of text describe only one
operating system.

Portions of text that are not shaded describe
both operating systems, except in the
RSX-11M-PLUS-only chapters.

The symbol (Wl indicates that you press a

key while simultaneously pressing and holding
down the CTRL key; for example, CTRL/C,
CTRL/O.
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SUMMARY OF TECHNICAL CHANGES

The programs and procedures described in this manual have all been
enhanced to include new software features. The following lists
descriptions of new software and the enhancements to previously
existing software for RSX-11M Version 4.2 and RSX-11M-PLUS Version
3.0. )

I1/0 Exerciser (IOX)

Support for exercising terminals has been added. This is accomplished
by using the LOOPBACK parameter to the SELECT command.

Resource Monitoring Display (RMD)

Two new displays about cache regions have been added:. the RMD C page,
which displays general statistics about a cache region; and the RMD D
page, which displays detailed statistics about a cached device.

Virtual Monitor Console Routine (VMR)

The VMR chapter includes the following changes:
e New Introduction.
e New Table of Commands.
® Revised section describing how to start VMR.
e Additional information about the FIX-IN-MEMORY command which
describes fixing tasks on RSX-11S systems with memory
management (PLAS) support. Also, information has been added

which describes fixing tasks on RSX-11M and RSX-11S systems
above 124K-words.

xvi
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SUMMARY OF TECHNICAL CHANGES

Information has been added to the NOTES section of the INSTALL
command which describes (on RSX-11M and RSX-11M-PLUS systems)
what happens to changes made in a common when a common is
removed and then reinstalled. New information has also been
added which describes restrictions for using the INSTALL
command to install device commons that were created with the
SET/PAR command.

New INSTALL command examples have been added.

A NOTE has been added to the LOAD command indicating that you
can load drivers above the 124K-word limit on RSX-11M systems.

More information and new restrictions have been added to the
REDIRECT command, which describes redirecting I/0 requests
from one physical device to another.

New NOTES have been added to the REMOVE command describing (on
RSX~-11M and RSX-11M-PLUS systems) what happens to changes made
in a common when a common is removed and then reinstalled.
Also, another new NOTE has been added which indicates (on
RSX-11M-PLUS systems) that a region cannot be removed if there
are tasks installed in the system that reference that region.

The description of the RUN command has been totally revised.
New RUN command examples have been added.
The SAVE command supports the following new devices:

DU:
MU:

Also, a NOTE to the SAVE command has more information about
saving a system on paper tape.

New SET command examples have been added.

New VMR Keywords

The following VMR commands have new keywords:
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SUMMARY OF TECHNICAL CHANGES

/AVO

/BLKMOD

/DEC

/EDIT

/HSYNC

/PARITY

/PASTHRU

/PRINTER PORT

/REGIS

/SOFT [=ttnn:]

/TTSYNC

xviii

(Full-duplex terminal driver
only.) Informs the system that
the specified VT1l00-series
terminal has the advanced video
option.

(Full-duplex terminal driver
only.) Enables local editing and
block-mode transmission for the
specified terminal.

(Full-duplex terminal driver
only.) Indicates that the
specified terminal is upwardly
compatible with the VT1l00-series
of terminals.

(Full-duplex terminal driver
only.) Informs the system that
the specified terminal can
perform ANSI-defined advanced
editing functions.

(Full-duplex terminal driver
only.)Enables host-terminal
synchronization, which controls
the typeahead buffer to prevent
it from overflowing.

Enables parity generation and
checking.

(Full-duplex terminal driver
only.) Instructs the system to
ignore the original function of
special characters typed at the
specified terminal and to
instead pass them to a program
in their binary form.

(Full-duplex terminal driver
only.) Informs the system that
the specified terminal has a
printer port.

(Full-duplex terminal driver
only.) Informs the system that
the specified terminal supports
the ReGIS graphics set.

(Full-duplex terminal driver
only.) Informs the system that
the specified terminal can
accept software-defined
character sets.

(Full-duplex terminal driver
only.) Enables the terminal
synchronization option for the
specified terminal.
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SUMMARY OF TECHNICAL CHANGES

Modified VMR Keywords

The following VMR command keywords have new information:.

INSTALL

SET

.

/CLI

Indicates that the task being installed is a Command Line
Interpreter (CLI).

e

/BUF

The buffer size for a terminal must be greater than or equal to
14 (decimal).

/POOLSIZE

If you do not specify a value (on RSX-11M-PLUS systems), VMR also
displays the 1lowest physical address at which a partition can
start (32-word blocks).

/REMOTE
The terminal has a line to the following additional multiplexers:

DHU11
DHV11
DLV11
DZQ11
DZV11l

You can specify several different answer speeds for the following
variable-speed multiplexers:

DHU1l1
DHV11
DZQ1l1
DZV11

You cannot specify an answer speed for a DL1ll or DLV11l
multiplexer.

/SPEED
You can specify additional speeds for the following multiplexers:

DH11
DHU1l1l
DHV11
DZ11
DZV1l
DZQ1l1

If you have a DZ1ll, DZQll, or DZV1l multiplexer, the receive and

transmit speeds must be the same because these multiplexers do
not support split speeds.

xix
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/TERM
The SET/TERM command supports the following additional
types:

DTCO1 LAS50 LQP02

LNO3 LA210 LQPO3

PC3XX VT 2XX

New VMR Error Messagdes

VMR has new error messages that pertain to bus switches,
regions, LOAD/CTB keyword, fast mapping, and pool space.

XX

terminal

shared

(

N




CHAPTER 1

INTRODUCTION

This chapter summarizes the functions of the programs and procedures

documented in the chapters of this manual. Each chapter is summarized
in the order in which it is presented in the manual.

Chapter 2 - Account File Maintenance Program (ACNT)

The Account File Maintenance Program (ACNT) allows a privileged user
to create and maintain an account file on multiuser protection
systems. Each account entry consists of information such as an

account number (the wuser's UIC) and password, the default device
(SY:), the user's first and 1last name, and the default command

language interpreter (CLI). ACNT allows a privileged user to create
an account file, add and delete accounts, modify accounts, 1list the
accounts, examine an individual account, and sort the account entries.

The chapter describes, with examples, how to use each ACNT function.

Chapter 3 - Console Logger

The Console Logger consists of a driver (CODRV) and a task (CoT...)
that handle I/O0O to the console output device (CO:) and record
time-stamped system messages on a terminal and/or in a log file. You
use MCR SET commands from a privileged terminal to start and stop
console logging, disable the log file or the console terminal, and
reassign the log file and console terminal. You select Console Logger
support during SYSGEN.

The chapter documents the console logging commands and presents an
extensive terminal session with explanations of the commands used in
the session.

Chapter 4 - I/0 Exerciser (IOX)

The I/O Exerciser (IOX) detects and diagnoses 1I/0 problems on the
disk, tape, and terminal units in your system's hardware
configuration. IOX exercises Files-11 disks, non-file-structured
disks, magnetic tapes, DECtapes, and cassettes. IOX performs three
kinds of exercises. The IOX Command Language enables you to specify
and control the exercise for the units in your system. You choose an
exercise appropriate to a unit and set exercise parameters that
determine how the unit is exercised.

The chapter documents each I0X command in alphabetical order and
provides examples that explain how to set parameters for the three
kinds of IOX exercises.
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Chapter 5 - Bad Block Replacement Control Task (RCT)

The Bad Block Replacement Control Task (RCT) handles bad block
replacement and recovery on Mass Storage Control Protocol (MSCP) disks
such as the RA80. Bad block handling on MSCP disks consists of four
stages: detecting, notifying, replacing, and revectoring. The disk
controller (UDA50) detects bad blocks and notifies the driver (DUDRV).
The driver activates RCT. RCT performs the bad block replacement

functions that enable the controller to revector (redirect) I/O from
the bad block to the replacement block.

RCT also performs replacement and recovery on MSCP disks that went off
line during bad block replacement or before the contents of a
write-back cache were copied to the disk.

The chapter describes bad block replacement functions and recovery
techniques.

Chapter 6 - Resource Monitoring Display (RMD)

The Resource Monitoring Display (RMD) provides information about the
active tasks in your operating system and the availability of system
resources. This information includes the active tasks, their location
in memory, the amount of memory they occupy, and the available pool
space. RMD generates dynamic displays on CRTs and "snapshot" displays
on hardcopy terminals.

There are three displays: memory, active task, and task header.
There 1is also a help page that tells you how to switch display pages.
Each display page has a setup page from which you can alter the
contents of the associated display page. You can access any RMD

display and alter the contents of the display from the MCR command
line.

The chapter contains an example and explanation of the memory display.

Chapter 7 - Setting Up and Running the Queue Manager (QMG)

The Queue Manager (QMG) has the primary function of controlling the
system's 1line printers and the print jobs that are passed to them.
Users can specify the number of copies they want printed, the time the
job is to be released for printing, whether the file is to be deleted
after printing, and which printer they want to use. Users can display
all information about the QMG queues and can alter the characteristics
of jobs in queues. Some installations may have user-written output
processors that pass Jjobs to devices other than line printers. The
nonprivileged functions of QMG are documented in the RSX-11M/M-PLUS
Batch and Queue Operations Manual.

This chapter documents the privileged system management functions of
OMG. Systems can have as many as 16 output queues (including the
default PRINT queue) and 16 output processors. Print processors can
be initialized to print a specified number of flag pages before each
print job, to accept or reject print jobs specifying that lowercase
printing is required, and to handle many kinds of printed forms.

1-2
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The chapter includes an illustrated explanation for setting hél
Queue Manager.

Chapter 8 - The SHUTUP Program

The SHUTUP program allows a privileged user to shut down the system in
an orderly fashion. SHUTUP prompts for the number of minutes to wait

- before shutdown, the number of minutes between shutdown messages, and

the number of minutes to wait before disabling logins. Before halting
the system, SHUTUP performs cleanup functions such as logging out all
logged-in terminals, submitting the user-written command file
LB: [1,2]SHUTUP.CMD to Indirect for execution, stopping the Queue
Manager, Console Logger, and Error Logger (if present), deallocating
checkpoint space, and dismounting mounted devices.

The chapter provides an example and explanation of SHUTUP output.

Chapter 9 - Terminal Emulation and File Operations with Other Systems

A local Micro/RSX terminal can log in to and conduct an interactive
session with an external computer system. This session is established
using the Data Terminal Emulator (DTE). The external system can be an
RSX-11M or RSX-11M-PLUS system, a Professional Personal Computer, or

"another Micro/RSX system. Once a local Micro/RSX terminal is logged

in to an external system, the external system becomes the host system.
The host system views Micro/RSX as remote. During an interactive
session, files can be transferred between the host system and
Micro/RSX. Files are transferred using the Micro/RSX File Transfer
Utility.

The chapter describes how to perform terminal emulation and file
operations between a Micro/RSX system and an external system, with
examples.

Chapter 10 - Virtual Monitor Console Routine (VMR)

The Virtual Monitor Console Routine (VMR) is a task that contains a
subset of the Monitor Console Routine (MCR) commands. You use VMR to
make the same changes to the system image file on disk that you would
make to the running system with MCR. Some of these changes are
setting the size of pool, creating partitions, 1loading drivers, and
installing tasks. The advantage of using VMR is that you can almost
completely configure a system image file before you bootstrap it..

The chapter presents each of the VMR commands in alphabetical order.

Chapter 11 - Command Language Interpreters

A command line interpreter, or CLI, is a task that services
unsolicited commands meant for the ogeratin% sistem or an application.
These commands are not prompted for by any task nor are they given to
a task by a read operation on a terminal. A CLI is also an efficient
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means of interfacing an application command processor to any number of
terminals, because no read QIO or character AST processing 1is
involved.

This chapter introduces the concepts of CLIs on RSX-11M/M-PLUS
systems. The chapter includes enough information to allow the
programmer to write application-specific CLIs.

Chapter 12 - The DCL Task

The DIGITAL Command Language (DCL) 1is a general purpose command
language syntax implemented on several DIGITAL operating systems.

This chapter explains the ways in which DCL can be installed on your
system and documents the means by which the DCL task parses and
translates commands. 1In addition, this chapter documents 'the Macro
Meta Language, a set of MACRO-11 macros used to define DCL. An
experienced programmer can add commands to DCL or remove them, or
alter DCL by changing parts of DCL, such as altering defaults or
eliminating qualifiers.

Chapter 13 - Pool Monitbring Support

Pool monitoring support controls the use of the system's dynamic
storage region (pool). This support monitors pool levels, restricts
use of pool, and notifies you when pool 1is near depletion. This
support consists of two parts: the RSX-11M/M-PLUS Executive pool
monitor code and the privileged Pool Monitor Task (PMT).

The chapter describes how to get pool monitoring support, the
conditions that affect PMT, PMT defaults, and how to abort PMT. There
is also an annotated example of PMT output for extreme fragmentation.

Chapter 14 - sShuffler Support

The Shuffler (SHF) 1is a privileged task that compacts space in
system~-controlled partitions when a memory allocation failure occurs.
The Shuffler operates only within system-controlled partitions.

The chapter describes Shuffler structure, Shuffler interaction with
the operating system, ways to monitor the Shuffler, and Shuffler
algorithms for the operating system.

J/(_\ "
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Appendix A - Serial Despooler (PRT)

The Serial Despooler Task (PRT...) provides a means of eliminating
contention for the system line printer. Rather than waiting for the

line printer to become available, the task directs the output intended
for the line printer to a disk file.

This appendix briefly describes the Serial Despooler Task and
documents Task Builder information for it.

Appendix B - RSX-11M/M-PLUS UFD CONVENTIONS

The RSX-11M and RSX-11M-PLUS operating systems observe a set of User
File Directory (UFD) conventions for files on disk. These conventions
provide a uniform and consistent method of locating, allocating, and
maintaining a file on disk.

This appendix describes group and member numbers and their wuse in
identifying the contents of system UFDs. A section on file-naming
conventions is also included.

VAR




CHAPTER 2

THE ACCOUNT FILE MAINTENANCE PROGRAM (ACNT)

RSX-11M and RSX-11M-PLUS each provide an Account File Maintenance
Program (ACNT) for creating and maintaining an account file on a
multiuser system. The account file contains entries for all User
Identification Codes (UICs) authorized within the multiuser protection
system. One UIC can have several users, each user having his or her
password. When you try to log in, the system checks the HELLO or
LOGIN command parameters against the account file to determine whether
or not the user should have access to the system.

NOTE
Please be aware that no new user-written encryption
routines will be supported after Version 3.0.
However, encryption routines written prior to Version
3.0 will continue to be supported.
If you wish to change your password, you must use the SET PASSWORD
command to do so. You have to know your old password if you want to
use the SET PASSWORD command. If you do not remember your old
password, then a privileged user can run ACNT and obtain a new
password for you. Each account in the account file contains the
following information:
® UIC (the account number)
® Password
® User's default system device.
® User's default file protection
e First name

® Last name

® User's Command Line Interpreter (CLI) if the system has
multi-CLI support '

® Date and time of the user's most recent login

® The number of times that the user has logged in to the system
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® Whether the user's terminal is to be slaved after login

2.1 INVOKING ACNT
Invoke ACNT, from a privileged terminal, as follows:
HRUN $SACNT

ACNT identifies itself and displays a list of options after you type
the RUN command.

A nonprivileged user can use ACNT only to modify the account entry for
his or her password. (See the RSX-11M/M-PLUS MCR Operations Manual).

On RSX-11M-PLUS systems, a nonprivileged user cannot use ACNT to
modify the account entry for his or her password. If a nonprivileged
user attempts to run the ACNT program, ACNT will print the following
message:

ACNT =~ Cannot be run from g non-rriviledged terminzal
Use SET FASSWORD to chandge gour rassword

2.2 ACNT OPTIONS

ACNT is an interactive program that allows privileged users the
following options:

® (C) Create an account file

e (A) AAd accounts to the file

e (E) Examine individual account entries in the file

e (M) Modify individual account entries in the file

e (L) List account entries in the file

® (D) Delete account entries from the file

® (S) sort the account entries in the file

e (CTRL/Z) Exit from ACNT |
ACNT prompts you for an option. Enter one of the letters indicated in
the parentheses above. The program responds by requesting further
input or by displaying information for the option you selected. The .

remainder of this chapter discusses the ACNT options and includes
examples of each.
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2.2.1 Creating the Account File

The Create option lets you create the account file. Create the
account file immediately after generating your system to allow normal
use of the system. The Create option allocates the account file
(LB:[0,0]RSX11.5YS) and sets the file protection so that only
privileged users and privileged tasks can access the account file.

You may copy and optionally extend the account file wusing the
Peripheral Interchange Program (PIP) (see the RSX-11M/M-PLUS Utilities

Manual). The new copy will have the default file protection, .

therefore, immediately run ACNT. ACNT will detect the incorrect
protection codes and restore proper protection.

The following example shows how to create the account file on RSX-11M
systems. After you invoke ACNT, it responds with a list of options
and a prompt, as follows:

Oetions seel A4 - AND, O -~ CREATE FILE, It - DELETEs E - EXAMINE:

oo~ LIST, M - MODIFY, & - SORT. CTRLAZ - EXIT

Enter ortiont C

Enter maximum ramber of accountst 35, @D
Enter a decimal number (n.) to specify the maximum number of account
entries to be listed in the file. The system then creates an account
file (LB:[0,0]RSX11.SYS) large enough to contain 35 accounts.

When the Create operation is complete, press the ESCAPE key to request
a list of options. Then you can add accounts to the account file.

2.2.2 Adding Account Entries

The Add option lets you add accounts to the account file. ACNT
prompts you for the following:

e UIC (the account number).

® Password.

® User's default system device.

® User's default file protection.
® First name.

® Last name.

® User's CLI. If your system does not have multi-CLI support,
ACNT does not prompt you for the wuser's CLI (MCR is the
default).

® Whether the user's terminal is to be slaved after login.
- S ‘ _—
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The prompts for the password, first name, and last name specify the
maximum number of characters that ACNT accepts. Passwords can be up
to 39 characters long, but be aware that systems using DECnet can only
use 8-character passwords. The legal characters for user names and
passwords are as follows:

® A through Z, upper- and lowercase

e O through 9
' (apostrophe)
e . (period)
e - (hyphen)
e $ (dollar sign)

e ! (exclamation point)

The default system device prompt requests a device name and unit
number (optional if O0). ACNT accepts logical, physical, and pseudo
device names. The acceptance of logical and pseudo device names lets
you move the user disk to another drive without having to change the
default device in the account file. When specifying the device name,
do not include a colon (:).

2-4
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2.2.3 Examining Account Entries

The Examine optibn displays two lines of detailed information for each
account in the account file on RSX-11M systems. The first line
contains, from left to right, the following information:

e UIC

® Password

® First name

® Last name

@ User's default system device
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The second line contains the following information:
® Date of the last login.
® Time of the last login.
® Number of times the user has logged in to the system.

@ User's CLI. If your system does not have multi-CLI support,
ACNT displays the default CLI (MCR).

® Whether the user's terminal is to be slaved after login.

ACNT remains in Examine mode until you press the ESCAPE key to request
a list of options.
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2.2.4 Modifying Account Entries

The Modify option allows you to change the password, default system
device, default file protection, first name, and last name for an
account, and the slave/no-slave status of a terminal. You can change
the CLI of an account if your system includes the multi-CLI option.

After you specify the account to be modified, the program displays an
account entry and asks for verification. Type either Y (Yes) or N
(No) to indicate that the correct account was or was not specified.
If you specify N, ACNT searches the file for another entry with the
same UIC. When you enter a Y, ACNT prompts for the entry details.
Press the ESCAPE key if you do not want to change an item.
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After ACNT has prompted you for changes to all the account fields, it
prompts you with the following message:

Few CRETURN: to continuey CTRL/Z for ACNT o=stions menud

2.2.5 Listing Account Entries

The List option either displays on the user's terminal or spools to
the 1line printer all account entries in the account file or a
specified group of entries. If you specify the 1line printer, ACNT
creates the file ACCNT.DMP. This file contains the account
information you specified. ACNT prints the file if the spooler is
installed in your system. If the spooler is not installed, you may
print ACCNT.DMP after you exit from ACNT.
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2.2.6 Deleting Account Entries

The Delete option eliminates individual accounts from the file. After
you specify the account to be deleted, ACNT displays the account entry
and requests a Y (Yes) or N (No) response for verification. If the
response 1is N, ACNT searches for another account with the same UIC.
If the response is Y, ACNT asks if you want to delete the account's
UFD and other files. Another Y response deletes these files. If you
enter N in response to the deletion query, the account's files and UFD
are left intact.
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2.2.7 Sorting Account Entries

The Sort option sorts the account entries in ascending order by UIC.
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2.2.8 Exiting from ACNT

The Exit option allows you to exit from the ACNT program. The

2.3 ERROR MESSAGES

The ACNT program returns the following error messages:
ACNT -- Account already exists

Explanation: You éttempted to add an account with a UIC and
password that already exists in the account file.

ACNT -- Account file already exists

Explanation: You attempted to create an account file that
already exists.

ACNT -- Account file error

Explanation: The program detected an I/0 error while
processing the account file.

ACNT -- Account file full
Explanation: The account file is full; you cannot add
further accounts. See the description of the Create option
for details on how to enlarge the account file.

ACNT -- Cannot find account

Explanation: You attempted to delete, examine, or modify an
account that does not exist.
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-- Invalid default device name

Explanation: The default system device specified is not a
directory device.

--. Warning ** Device does not exist on current system. OK?

[Y/N]:

Explanation: The specified default device is not in the
system. If you enter Y, ACNT retains the device name as a
logical device name. ACNT prompts again for the device name
if you enter N.

-- Invalid option

Explanation: In response to the Enter option: prompt, you
did not specify A, C, D, E, L, M, S, or CTRL/Z, which
represent valid ACNT options.

-- Listing file error

Explanation: When you use the List option, ACNT opens the
file SY:[current uic]ACCNT.DMP. This message indicates that
ACNT cannot open the file; for example, the device is full
or it does not contain a UFD for the current UIC. If the
device is full, delete some files. Create a new UFD if
there is no UFD for the current UIC.

—-- Syntax or command input error

Explanation: You typed an invalid character. Enter the
correct data.

-- Workfile - dyn. mem. exhausted

Explanation: There is insufficient dynamic memory. Install
the task in a larger partition, or install it with a larger
increment.

-- Workfile - virtual storage exceeded

Explanation: The workfile exceeds virtual memory.

/N
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CHAPTER 3

THE CONSOLE LOGGER

The Console Logger consists of a driver (CODRV) and a task (COT...)
which together control 1I/0 to the console output device (CO:) and
record time-stamped system messages on a terminal, in a log file, or
both. You select support for console 1logging during system
generation.

onsole logging

3.1 THE CONSOLE OUTPUT DEVICE (CO:)

Your system has a console output device (CO:) and a console terminal.
When the Console Logger is active, I/O to CO: is controlled by the
console output task (COT...) and the console driver (CODRV). When the

‘Console Logger is not active, CO: is a pseudo device, -and I/0O to CO:

is controlled by the terminal driver. 1In both cases, output to CO:
can be forwarded to a terminal that you assign as the console
terminal.

3.1.1 CO: as a Pseudo Device

As mentioned in the previous section, CO: is a pseudo device when the
Console Logger 1is not active. You can redirect CO: to any terminal
on your system using the MCR REDIRECT command . The terminal driver
controls all I/O to CO: that is redirected to the console terminal.

3.1.2° CO: with the Console Logger Active

When the Console Logger is active, the console driver (CODRV) and the
console output task (COT...) control all I/O to CO:. You use a
console logging command to assign the console terminal (see Section
3.4.5) rather than redirecting CO: by means of the MCR REDIRECT
command .

There are two advantages to using the console logger to control I/0 to
CO:. These are as follows:

1. Console logging allows you to record messages sent to CO: in
a log file. You can record messages on the console terminal,
in the log file, or both. This flexibility enables you to
inspect the log file at any time and to free a terminal when
you do not need an on-line display of console logging.
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2. The console logger time-stamps messages to CO: that have not
been time-stamped by the task issuing the message in the
following form:

hh:mm:ss hours, minutes, and seconds.

Also, prior to outputting the first message after a change of
date, the Console Logger outputs the current time and date.

3.2 INSTALLING COT... AND LOADING CODRV

If you select console 1logging at system generation time, SYSGEN
installs the console output task (COT...) and loads the console driver
(CODRV) by including the appropriate commands in SYSVMR.CMD. You only
need to install COT... and load CODRV if one of the following
conditions exists:

1. You have removed one or both of them and want to restore
console logging.

2. You have altered SYSVMR.CMD to eliminate them.

3.3 COMMUNICATING WITH THE CONSOLE LOGGER

You can use MCR commands to communicate with the Console Logger.
Tasks use the CODRV driver to communicate with the Console Logger.

3.3.1 User Communication with the Console Logger

COT... is a privileged task. From a privileged terminal, you issue
console logging commands to start and stop console logging, assign the
console terminal, and specify the console 1log file. Table 3-1
summarizes the console logging commands. There are no DCL equivalents
for the console logging commands. Section 3.4 discusses each console
logging command in detail. These commands are processed by the
COT... task. - \

3.3.2 Task Communication with the Console Logger

Tasks communicate with the console driver (CODRV) by issuing QIOs.
CODRV handles QIOs to CO: for reading, writing, attaching, and
detaching. All other I/O functions to CO: are passed to the terminal
driver as if they were issued directly to the console terminal.

3.3.2.1 Writing to CO: - Tasks can 1issue QIOs to print system
messages on the console terminal or write system messages in the
console log file. For example, HELLO issues a QIO to print a message
to the console terminal each time a user logs in to the system.

Messages to CO: may begin with a CTRL/G to ensure that COT... sends
the message to the most recently assigned console terminal, even if
you have disabled the console terminal by specifying the NOCOTERM
option (discussed in Section 3.4.4).
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The buffer in COT... accepts messages not longer than 256(10) bytes.
Note that using the MCR SET/BUFFERSIZE command to set the buffersize
of device CO: does not affect this restriction.)

Table 3-1
Summary of Console Logging Commands

MCR Command Meaning

SET /COLOG Displays the current
console terminal and
logfile assignments

SET /COLOG=ON Starts console logging

SET /COLOG=OFF Stops console logging

SET /COLOG/NOC[OTERM] Disables the console
terminal

SET /COLOG/COT[ERM][=TTnn: ] Enables the console

terminal or changes the
console terminal assignment

SET /COLOG/NOLOGFILE Disables the logfile

SET /COLOG/LOGLFILE][=[filespec]] Enables the console logfile
or changes the logfile .
assignment

3.3.2.2 Reading from CO: - Tasks can issue QIOs to read input from

the console terminal. For example, an operator can use the console
terminal to respond to prompts by a system task that require user
input. COT... does not record messages in the log file that are read

from the console terminal.

3.3.2.3 Attaching and Detaching CO: - Tasks may attach to CO:;
however, the attach is a NOP. Though tasks may attach or detach CO:
they are not allowed exclusive access to CO:.

3.4 CONSOLE LOGGING COMMAND DESCRIPTIONS

You use console logging commands to perform the following functions:
) Displaybthe current console terminal and log file assignments
® Start and stop console logging
® Change the console terminal and log file assignments

® Disable the console terminal or the log file
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The general format of console logging commands in MCR is as follows:

. >SET /COLOG[[MCRoptionll...

where:

SET The MCR SET command

COLOG Console logging keyword

MCRoption One of the console logging functions. You can truncate

these options to three letters.

3.4.1 Displaying the Current Console Terminal and Log File
Assignments

To display the current console terminal and log file assignments, type
the following:

EET /CNLOG

Use this option to determine if the Console Logger 1is active. When
the Console Logger 1is active, COT... displays the current console
terminal and/or log file assignments. For example:

HET /C0L0G

cor -

Console = TTQOO:

Logfile = DEROOOIDIL - 4TICONSOLE..LOGHL

If the Console Logger is not active, the display option indicates the
following:

Cnr e
Console = None
Logfile = None

3.4.2 Starting Console Logging
The following command line starts console logging:
FHET /COLOG=0N

When you start console logging, COT... retains the current console
terminal assignment. If you have Jjust bootstrapped the system,
COT... assigns CO: to TTO:. The default location and name of the log
file is LB:[1,4]JCONSOLE.LOG. COT... always creates a new version of
the default log file when you start console logging.

3.4.3 Stopping Console Logging
The following command line stops console logging:
*BET /COLOG=0FF

When you stop console logging, the current console terminal assignment
is retained. Use the MCR DEV command to display the current console
terminal. Section 3.5 discusses how you can use the MCR DEV command
to monitor how CO: 1is redirected.
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NOTE

Do not abort COT.... Aborting COT... causes severe
pool fragmentation.

3.4.4 Disabling the Console Terminal
To disable the console terminal, type the following command:

*BET /COLOG/NOCCLCOTERMI]
This command line enables you to maintain a log file of system
messages without using a terminal as the console terminal. This is
especially useful if your system does not have many terminals or if
you cannot spare a terminal to dedicate to receiving system messages.
When you do this, messages starting with a bell still come out on the
console terminal (i.e., Device not ready). To completely disable CO:
(that is, to stop these messages) assign CO: to NL:.

Once you have disabled the console terminal with the NOCOTERM option,
the following command:

FHBET ZCOLOG/COTERM

restores the most recent console terminal assignment.

3.4.5 Reassigning the Console Terminal
The following command line reassigns the console terminal:
FHET /COLOG/COTELERMIICL=TTrnn: 1]
where TTnn: is the newly assigned console terminal. When you
bootstrap your system, the default console terminal assignment is

TTO:. When you start console logging, the default console terminal
assignment is the current console terminal.

3.4.6 Disabling the Log File
To disable the log file, type the following command line:
=8ET /COLDG/NODLOGFILE
This command line enables you to continue recording system messages

time-stamped by COT... at the console terminal without recording the
messages in a log file.

3.4.7 Reassigning the Log File
The following command line reassigns the log file:

*SET /COLOG/LOGLOFILEIL=Cfilesrecll]

where "filespec" is any legal file specification as described in the
RSX-11M/M-PLUS Utilities Manual. The default file specification is
LB:[1,4]CONSOLE.LOG.
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To change only part of the file specification for the log file, type
‘only that part of the file specification after the equal sign that you
want to change from the default. For example, if LB: is DRO: and
you want to make the 1log file DBO0:[301,55]CONSOLE.LOG, type the
following:

*QET /CO0LOG/LOGFILE=DROILINL 551

If you want to make the log file TESTLOG.LOG in the default UIC on
LB:, type the following:

FBET /C0LOG/LOGFILE=TESTLOG
In all cases, COT fills in the missing parts of the file specification
with parts from the default file specification, LB:[1,4]CONSOLE.LOG,
and creates a new version of the log file.
To create a new version of the current log file, type the following:
*GET /CDLOG/LOGFILE:=
If you have disabled the log file with the NOLOGFILE option, this
command line restores the most recent log file assignment. Although a
new version of the 1log file 1is created, the rest of the file
specification does not change.
To change the log file back to the default, type the following:
*BET /COLOG/LOGFILE

This command line creates and opens a new version of the default 1log
file.

3.4.8 Using Multiple Console Logging Commands
You can enter multiple console logging commands in a command line.
The following command 1line: starts console 1logging, assigns the
console terminal to TT17:, and opens a log file named TESTLOG.TST in
the default UFD on LB:

FGET /COLOG=0N/COTERM=TT1Z7:/LOGFILE=TESTLOG,.TST

The following command line disables the console terminal and restores
the log file to the default:

*GET /COLOG/NOCOTERM/LOGFILE

3.5 MONITORING THE STATUS OF CO:

To use the MCR DEV command to determine the status of CO:, while the
console logger is active, enter the following:

*NEV COt
The system responds as follows:
coo:  LOADED

This response means that the console driver (CODRV) is loaded and that
COT.., handles system messages to CO:.
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Use the console logging display option to display the console terminal
assignment as follows:

=»8ET /COLOG

If you have disabled console logging, use the MCR DEV command to
determine the terminal assigned as CO: as follows:

=NEV GO

Coos  TTrnmd
where nn 1is the terminal to which the CO: pseudo device is
redirected.
Before COT... exits, it redirects CO: to the current console
terminal. If there 1is no console terminal (because you disabled it
with the NOCOTERM option) when you stopped console logging, then CO:
is redirected to the last terminal COT... assigned as the console

terminal. 1In this case, the terminal driver handles messages directed
to CO: and redirects them to TTnn:.

If you have disabled the console terminal with the NOCOTERM option but
continue to record system messages to CO: in a log file, then use the
MCR DEV command to determine the status of CO:

=NEV CO?
GO0 LOANED

This response means that the console driver is 1loaded and that
COT... handles all messages directed to CO:; however, system messages
are not directed to a terminal. Use the display option to verify that
CO: 1is not assigned to a terminal.

3.6 REDIRECTING CO:

Use the MCR REDIRECT command to redirect CO: to a terminal, only when
the console logger is not active. If you try to redirect CO: while
the console logger is active, you will receive the following error
message:

*REDN -~ TNevice not redirectable

For example, if the Console Logger is active, the console terminal is
assigned to TT2:, and you stop console logging, COT... redirects CO:
to TT2: Dbefore exiting. Use the MCR DEV command to verify that CO:
is redirected to TT2:. To assign the console terminal to TTO:, use
the MCR REDIRECT command as follows:

*RET TTOt=CO?

If you then start console logging again, COT... will assign TTO: as
the console terminal.

NOTE

Do not redirect CO: to CO:.
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3.7 READING THE LOG FILE
Because the current log file is open for writing if LOGFILE is
enabled, you can read it only by using PIP with the Shared Read (/SR)
switch. For example, if the log file is DRO:[1,4]CONSOLE.LOG, and you
type the following:

*PIF TIS=DROICLCL1,41ICONSOLE.LOG
PIP responds as follows:

FIF =- Oren failure on inrut file
OROICL»41CONSOLE.LOGSL -~ Accessed Tor write

To read the log file, type the following:
“FIP TIi=DROILCLLs411CONSDLE.LOG/SR
A sample log file follows:

163143

319 Logout user [1:41 TTH2Y
146843835 Lodin user ALFHA [7+3341 TTS3¢
1445107 Lodgin user BRAVO L7427 TT13%
16844121 dk% DMOY - dismount comrlete
163446332 lLogin user DECMET [240,2401 TT304
143473122 Login uwser CHARLIE L7y 3731 TT22:

16147138 %%% LFO! —-- nol resdy
16547449 Lodgoul user Lls41 TTS3S
161473898 Lodgoul user [7:3733 TT22:

16348101 Login  user ALFHA [7:3347 TTS3:
164493140 Lodgin user DECNET [240;2401 HTO!

3.8 SAMPLE CONSOLE LOGGING TERMINAL SESSION

Following is an annotated example which shows a console logging
terminal session illustrating how you use all the commands described
in the Sections 3.4 through 3.7.

Example 3-1 Sample Console Logging Terminal Session

(This example assumes that LB: is assigned to DBO:.)

cOT -

Consale = MHone
Logfile = None
NEYV GO0 }
COGY TTO:

=BET /C0LOG=0N ' :
SHEV GO _ )
CO0d LOADED
*BET /COLOG

*GET JCO0LOG l

coTrT -
Console = TTO00!
Logfile = DROOGICLL-41ICONSOLE.LOG:Y J

SHET /COLOG/COTERM=TTSL!
=GET /COLOG/LOGFILE=DRICEI0OL,GO1ITEST

6 © o0 ©

(continued on next page)
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Example 3-1 (Cont.) Sample Console Logging Terminal Session

=BET /C0LOG
cor -
Conmsole = TTOS1: i’
Logfile = DROOOICLICL»ESIITEST.LOGS!
=BET /COLOG/NOCOT

SET /C0LOG

coT -~ , [a)

Conzole = None

Logfile = DROQOICLIOLySSIITEST.LOGH L )

I::-DEIU’ co: } 9 ,
COO: LODADED

=SET ACNLOG/CDTER/NDLOG
=8ET /COLOG .
CoT - (10]
Console = TTOSL1:

Lo%fiWe = None

=BET /COLOG/COTERM=TTL17:/L006=
,QET /C0LOG
cor —- (11)
Console = TTOL7?

Logfile = DROEOOITCLIOLS5TITEST.LOGS 2

_ I\

SET /CDLOG=0FF )
FHET /COLOG

cor -

Console = MNone @
ln%!tln = None

cos
v TT173
FFU TTS1:=0010

~
=DEV €O } ®
J

Coo: TTS1

=GET /COL0OG= UN/IDG»ﬁB]’rr79301JT
=SET /COLOG
CoT - (2
Console = TTOG1:
Lu“File = DROOLICLZ»30100C0ONSOLE.LOGS ]
HET JCNLOG/COT=TTO: /.06

yahr /C0LOG
COT - ~ ®
Console = TTOO0OH! )
Lodfile = DROOOICLL-47ICONSOLE.LOGS2 J
FRPIP O TTE=LRBIITL,40100NSDLE.LDG
FIF -- Oren failure on ineut file } (16)
UBO‘LT1’4|1PUNQU|E610P73 -~ Accessed for write

FEIF OTI =LBRICCLy41TCONSOLE.LOG/ER )

i

I\

16243’19 Logout user LLLy471 TTH3?

14343135 lLodgin  user ALFHA LL7+33410 TTHRZS

16145107  lLodin user BRAVD CE7:4201 TTL3:

16146121 ¥k MO3 ~- dismount comrlete

161446132 lLogin user DECNET LLE240,24011 TT30 m
146347122 Login user CHARLIFE LL7373210 TTR22:

16147138 %%k LFOY ~= not resdu
16447149 Lodout user [L1,410 TTH3
161473158 lLodout wser LO7,37371 TT223

l&ﬁAﬁaOl Login user ALFHA L7334 TTEES

16849140 login user DECNET LE2409240711 HTO! P,
=SET /COLOG/NOCOTERM/NOLOG

COT =~ Not Togding on a8 terminal or to a Files LOT exiting q)

=IEY CO3
Coct TTOS




THE CONSOLE LOGGER

Displays the current console terminal (none) and 1log file
(none) assignments, indicating that the Console Logger is
not active.

Illustrates the MCR DEV command that shows how CO: is
redirected. CO: is redirected to TTO:, which means that
the Console Logger is not active and that the terminal
driver redirects CO: to TTO:.

Starts console logging.

Shows that the Console Logger is active because CODRV is
loaded. The display option shows that COT... redirects CO:
to TTO: and that DBO:[1,4]CONSOLE.LOG;l is the 1log file.
These are both the defaults when you bootstrap your system.

Shows how you assign the console terminal to TT51:.

Shows how you assign the log file to DR:[301,55]TEST.LOG.

COT... fills in the missing parts of the file specification
with parts from the default file specification. In this
case, COT... supplies the file type.

Displays the current console terminal (TT51:) and log file
(DR:[301,55]TEST.LOG;1) assignments resulting from command
lines 5 and 6.

Disables the console terminal and retains the current log
file (DR:[301,55]TEST.LOG;1l). The display option confirms
this.

Shows that when you disable the console terminal with the
NOCOTERM option, the console logger is still active (CODRV
is loaded), but CO: is not redirected to any terminal.

Illustrates the multiple commands that restore the most
recent console terminal assignment (TT51:) and disable the
log file. The display option confirms this.

Illustrates the multiple commands that assign the console
terminal to TT17: and restore the most recent log file.
The display option confirms these assignments. The version
number of the log file is incremented.

Stops console logging. The display option confirms that the
console logger is not active. CO: is redirected to TT17:,
which was the last console terminal assignment Dbefore
COT... exited.

Redirects CO: to TT5l: with the MCR REDIRECT command and
confirms this with the MCR DEV command.

Illustrates multiple commands on a command line. Starts
console logging, retaining the current console terminal
assignment (TT51:) redirected with the MCR REDIRECT command
in step 13, and opening a log file
DB0O01:[7, 301 JCONSOLE.LOG; 1. The display option confirms
these assignments.

Illustrates multiple commands on a command line. Assigns
the console terminal to TTO: -‘and restores the default log
file. The display option confirms these assignments. The
version number of the log file is incremented.

TN
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03 Illustrates what happens when you try to read an open log
file without the Shared Read switch (/SR).

( m Shows how to read an open log file wusing the Shared Read
switch. Each message 1in the log file begins with a time
stamp.

(18) Disables the console terminal and the log file.
COT... exits because no console logging is in progress.
COT... displays a message informing you that it is exiting.
The MCR DEV command shows that CO: is redirected to TTO:,
the console terminal assignment before COT... exited.

3.9 ERROR MESSAGES
COT -- LUN assignment to console terminal failed

Explanation: You specified an incorrect terminal number as the
console terminal.

(;;' User Action: Use the COTERM option to assign the console
terminal to a terminal in your hardware configuration.

COT -- Illegal console terminal

Explanation: You tried to assign a device that is off line or is
not a terminal to CO:.

( 4 User Action: Use the COTERM option to assign a terminal in your
hardware configuration to CO:

COT -- Console driver not loaded, COT exiting
Explanation: The console driver, CODRV, is not loaded.

User Action: Load the console driver and start console logging.

- COT -- Maximum consecutive write erroré, disabling logfile
(_ Explanation: An error occurred on five consecutive write
operations to the 1log file. COT... closes the log file and

disables logging to the log file.

User Action: Determine the problem that caused the write errors
and correct it. Then restart COT...

COT -- Not logging on a terminal or to a file, COT exiting

Explanation: You have disabled the console terminal with the
NOCOTERM option and the log file with the NOLOGFILE option.

User Action: If you did not intend to stop console logging,
start it again specifying either a log file, console terminal, or
both.
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COT -- Unable to redirect CO: to a terminal - CO: is offline, COT exiting

Explanation: CO: is off line. There is a problem with the most
recent console terminal assignment. It may be off line or not a
terminal.

User Action: Start COT... and specify a legal console terminal
with the COTERM option. Then, stop console logging.

COT -- Syntax error

Explanation: You made an error in entering a console logging
command .

User Action: Check the command description in Section 3.4, and
enter the command correctly.

COT -- Will attempt console LUN assignment to TTnn:

Explanation: This error message may occur when you stop console
logging. If COT... cannot redirect the console terminal to the
terminal currently assigned as the console terminal, it tries to
redirect CO: to the previous console terminal assignment. If
that fails, it tries TTO:. If that fails, it generates the error
message:

$COT -- LUN assignment to console terminal failed

User Action: Start console logging again, specifying a 1legal
console terminal. Then stop console logging.

COT -- Illegal command - Console logging has not been turned on

Explanation: You issued a console logging command before
starting console logging.

User Action: Start console logging and issue the command.

COT -- Logfile x error
filespec -- QIO Error Code -nn.
Explanation: An I/0 error occurred while COT... was performing

an operation on the log file. The function being performed, x,
is WRITE, OPEN, or CLOSE. The filespec is any 1legal filespec
designated for the 1log file. The error code, -nn., is an I/O
error code.

User Action: Look up the I/O Error Code in the RSX-11M/M-PLUS
and Micro/RSX I/0 Operations Reference Manual and take the
appropriate action.

(

N




CHAPTER 4

THE I/0 EXERCISER {(IOX)

The I/0 Exerciser (IOX) detects and diagnoses I/0 problems on the
disk, terminal, and tape units in your hardware configuration.  Using
the IOX Command Language, you can execute, control, and monitor I/0
exercises on device units that you specify for exercising.

This chapter has a narrative part and a reference part. The narrative
part presents the information you need to run the I/0 Exerciser in' the

order you need that information. The reference part describes each
command in the IOX Command Language.

4.1 INTRODUCTION
This section serves the following functions:

® Provides an overview of the steps involved in running an I/0
exercise

e Describes how the I/0 Exerciser exercises different types of
devices

® Distinguishes between file-structured and non-file-structured
volumes

® Categorizes the IOX commands by function

4.1.1 Running an I/0 Exercise
Before you run an I/0 exercise, you need to consider the following:

® Kinds of devices to exercise (magnetic tapes, cassettes,
: disks, terminals, and DECtapes)

® Kind of exercises to run for each device (IOX has three kinds
of exercises)

® Exercise parameters to set for each exercise (such as whether
or not to test random blocks on disks, how many records to
test on magnetic tapes, and how long to run the exercise)

The steps involved in running an 1I/0 exercige include your making
decisions about these three aspects of testing. Using the IOX Command
Language, you implement these decisions and run an exercise.
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To run an I/O exercise, you must take the following basic steps:
1. Invoke IOX. (

2. Determine which devices you want to test and include them in
your "test configuration."

3. Determine the kind of exercise to run on each unit in your
test configuration.

4. Set exercise parameters to affect how IOX tests the units you
want to exercise.

5. Begin the exercise and possibly interrupt the exercise to
change steps 2, 3, and 4.

6. Monitor the activity and error reports that IOX  generates
during an exercise.

7. Exit IOX or repeat this process beginning at step 2, 3, 4, or
5, as appropriate.

4.1.2 How IOX Exercises Different Types of Devices

IOX performs exercising on disks, magnetic tapes, cassettes,
terminals, and DECtapes. You can use IOX to perform an exercise
operation on any mounted volume disk, magnetic tape unit, or terminal
in your hardware configuration that has not been allocated to another
user. By default, IOX can exercise 28 units simultaneously. You can
edit the task build command file (see Section 4.11) to enable IOX to
test as many as 250 units simultaneously. (
In general, I/O exercises consist of four steps:

1. Writing bytes of data (made up of a specific data pattern) to
a mounted volume

2. Reading the data just written

3. Checking that the data read matches the data written

4. Reporting mismatches of data (/
X

IOX repeats this process until the exercise has completed.

4.1.2.1 How IOX Exercises Disks - IOX writes a buffer of data to a
disk and then reads that data from the disk. You can also set
exercise parameters that determine the following:

e The data pattern to be written
e The range of blocks to be tested

® Whether to test blocks sequentially or randomly

4.1.2.2 How IOX Exercises Magnetic Tapes and Cassettes - IOX uses the
same algorithm to exercise magnetic tapes and cassettes. IOX rewinds o
the tape, writes one record, space reverses one record, and then reads (\ !
the record that was Jjust written. This procedure is repeated until
the number of records that you specified for testing are read. At the

4-2
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end of the exercise, IOX writes two tape marks and rewinds the tape.
If you are testing more than one unit, IOX continues testing on those
units while the tape 1is rewinding. You can also set exercise
parameters that determine the following:

® The data pattern to be written
® The size of the data buffer

® The number of records to be exercised

4.1.2.3 How IOX Exercises Terminals - IOX exercises terminals by
continuously writing out a portion of the ASCII character set to a
terminal that is not logged-in. If LOOPBACK NO (the default) is
specified, this is all that happens. If LOOPBACK is specified, IOX
will read the characters back after writing them, compare the two sets
of characters, and report on the comparison between the two sets.
(LOOPBACK mode requires that a loopback connector be connected in
place of the terminal to direct the characters written back to IOX.
IOX depends on the presence of a typeahead buffer to store the
characters Dbetween writing and reading them. See Section 4.4 for
further information on the LOOPBACK parameter.)

4.1.2.4 How IOX Exercises DECtapes - IOX exercises DECtapes by
writing forward/reading forward, then writing reverse/reading reverse
until the end of the tape is reached. IOX exercises DECtapes using a
data buffer of two blocks (1024 (decimal) bytes). You can set a test
parameter only to determine the data pattern that IOX writes to the
DECtape. ’

4.1.2.5 Non-File-Structured and File-Structured Volumes - IOX exer-
cises devices on two kinds of volumes: non-file-structured (NFS) and
file-structured (Files-11). The meanings of these terms may differ
slightly from other manuals within the RSX-11M/M-PLUS set. In the
context of the I/O Exerciser, they are defined as follows: all tapes
and terminals are NFS volumes. (Throughout this chapter, the term
"NFS" describes devices and the testing of devices that contain
non-file-structured volumes.) Disks can Dbe either NFS or Files-11
volumes. Files-11] volumes are only those disks that have Dbeen
initialized with the MCR INITIALIZE command and therefore have a home
block and a Files-11 structure.

4.1.3 The Four Categories of IOX Commands

The IOX Command Language has four categories of commands:

1. Function Commands -  Select devices for testing, deselect
devices from testing, and initiate tasks to run in parallel
with IOX.

2. Control Commands - Start and stop IOX processing, switch IOX
modes of operation, and exit from IOX to the operating system
monitor.

3. Display Commands - Display current default parameters, get
help text for IOX commands, and display status and activity
reports during an I/0 exercise.

LU
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4. Parameter Commands - Set default parameters that affect how
IOX tests the devices you select for testing.
Table 4-1 lists the IOX commands under their appropriate categories.

Table 4-1
Four Categories of IOX Commands

Function Control Display Parameter

DESELECT ABORT BADBLOCKS 1 BADBLOCKS 1
EXECUTE CTRL/C CONFIGURE 1 BUFFERSIZE
FILES11 EXIT DENSITY 1 COMPAREDATA
SELECT PROCEED HELP CONFIGURE 1
VERIFY RESTART PARAMETERLIST CONTROL_C
START PATTERN 1 DENSITY 1
PRINTSUMMARY ERRORLIMIT
RANGE 1 INTERLEAVE
SPY LOGFILE
LOOPBACK
PATTERN1
RANDOM
RANGE 1
RECORDS
REPORTERRORS
RETRIES
RUNTIME
SUMMARYTIME
TEMPORARYFILE
VOLUMECHECK
WAIT
WRITECHECK

1. These commands have two forms: one that displays the
current default for the parameter and one that sets the
current default for the parameter.

4.2 INSTALLING AND INVOKING IOX

IOX is task built as a nonprivileged, checkpointable task that runs at
a priority of 50 in the GEN partition. You can run IOX by entering
the RUN command from either MCR or DCL or by installing and invoking
I0X. : .

4.2.1 Installing IOX

Install IOX from a privileged terminal with the MCR or DCL INSTALL
command .
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4.2.2 Invoking IOX
You can invoke IOX from any terminql.

On RSX-11M single user systems, mount all disks that you want to
exercise as file-structured disks. If you have a multiuser system,
first allocate all units that you want to exercise. Then mount only
those disks that you want to exercise as file-structured disks.

' On RSX-11M-PLUS systems, allocate and mount all units that you want to

exercise. Mount non-file-structured volumes using the /FOREIGN switch
for the MOUNT command. - '

4.2.2.1 Invoking an Installed Version of IOX - If IOX is installed,
invoke it with the following command:

= 10X
10X :

I0X responds by prompting you with the name of the task that you
assigned to IOX when you installed it. If you did not specify a task
name when you installed IOX, its task name is ...IOX. After receiving
the prompt, you can enter IOX commands.

4.2.2.2 1Invoking IOX When It 1Is Not Installed - If IOX 1is not
installed, invoke it by entering the RUN command from either MCR or
DCL. 1In this case, IOX uses your terminal number to name the task and
prompts you using this task name. For example, if from TT10: you
type the following:

FRUN $I0X

When you receive the following prompt, you can enter IOX commands:

TT10%>
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4.3 USING INDIRECT COMMAND FILES WITH IOX

You can use indirect command files as input to IOX. IOX accepts one
level of indirect command files. You can use indirect command files
to set up your test configuration, choose devices for testing, set
exercise parameters, and start and exit the exercise. You cannot
interrupt an I/0O exercise to enter IOX commands from an indirect
command file. The default file type is "CMD."

For example, use an editor to create a file named TEST.CMD that
contains the following IOX command sequence:

CONFIGURE DB2: ; Adds DB2: to the test configuration

FILES1l1l DB2: Chooses DB2: for an exercise that preserves

the contents and structure of the disk

~ ~

RUNTIME 10 ; Sets an exercise parameter that runs
; for 10 minutes
START ; Starts the exercise
EXIT Exits from IOX to the operating system

~e ~o

monitor when the exercise completes
After you invoke IOX, type the following:
TOR=BTEST

I0X exercises DB2: (preserving its contents and structure) for 10
minutes and then exits to the operating system monitor.

4.4 SETTING UP A TEST CONFIGURATION

Before you can exercise a unit, you must first include it in your test
configuration. When you include a unit in your test configuration,
I0X adds the unit to its list of units available for exercising and
creates an empty data structure for the unit. IOX includes in the
default test configuration one of each device type supported by
DIGITAL as unit "O".

To add units to the test configuration, you use the CONFIGURE command.
The syntax for this command is as follows:

CONFIGURE [ddnn:[=typel] ....

where:
dd The device mnemonic
nn The device number

type The device type, either DISK, TERM, or TAPE

You can add any unit to the test configuration and assign a 1logical
device name to it by using the MCR ASN (ASSIGN) command.

I
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The CONFIGURE command with no arguments displays the current test
configuration. For example:

i sl st

LRe noe DFG . DRG DLO DMG DFe DRG . DEG DUO
OXe DYoo  EMO T 8YO0

MMO  MBO MTO MUG

TTH

To add DK1l: and MMl: to your configuration, type tne following:
TOX-UONFIGURE DK1:  pMM1e

This command line adds DKl: to the configuration as a disk unit
(because DKO: is already configured as a disk) and MMl: to the
configuration as a tape unit (because MMO: is already configured as a
magnetic tape). Section 4.12 describes the CONFIGURE command in
detail.

To add TT12: to your configuration, type:
ITOX-CONFIGURE TT128

This command line adds TT12: to the configuration as a terminal unit
(because TTO: is already configured as a terminal.) If you want to
exercise your terminal using LOOPBACK mode, the following terminal
characteristics must be set BEFORE installing the LOOPBACK connector:
SLAVE, PASSTHRU, NOECHO, LOWERCASE, and NOWRAP. The line must also be
logged out. :

For Loopback mode, IOX relies on the typeahead buffer to store the
characters it writes before reading them. For this reason, IOX limits
the number of characters it writes to the size of the typeahead
buffer, and does not operate if typeahead is disabled.

4.5 SELECTING DEVICES FOR EXERCISING

After configuring all the units you want to exercise, you select units
for exercising. When you select a unit, IOX fills in the data
structure created when you configured the unit. This data structure
contains all the information IOX needs to exercise the specified unit.
You select units for exercising with the FILES11l, SELECT, and VERIFY
commands . These commands require device and unit specifications
within their command lines.

4.5.1 The FILES1l Command

The FILES1l command selects a disk unit with a mounted Files-11l volume
for an I/O exercise. Exercising with FILES11l does not affect the
contents of the disk being tested.
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4.5.2 The SELECT Command

The SELECT command selects a unit with an NFS volume for an I/O
exercise. Invoking the exercising function by using the SELECT
command will destroy the contents of the volume being exercised. The
SELECT command is also used to select a terminal for exercising.

4.5.3 The VERIFY Command

The VERIFY command selects a disk unit with a mounted NFS volume for
an I/0 exercise. VERIFY does not write on the volume being exercised.
Exercising with VERIFY does not affect the contents of the volume
being exercised because VERIFY only reads from the volume.

4.6 EXERCISE PARAMETERS

You set parameters that determine how IOX exercises units. These
exercise parameters determine aspects of testing such as how long an
exercise is to run, how many records are tested on magnetic tapes,
what range of Dblocks are tested on disks, and whether output is
directed to your terminal or to a log file. There are +two kinds of
exercise parameters: general and device dependent.

4.6.1 General Exercise Parameters

\
The following commands set general exercise parameters and, therefore,
affect all IOX testing:

CONFIGURE
CONTROL_C
LOGFILE
PATTERN
REPORTERRORS
RUNTIME
SUMMARYTIME

4.6.2 Device-Dependent Exercise Parameters

You use the commands listed in this section to set default parameters
for the wunits that you select for exercising. You can include these
commands within the FILES11l, SELECT, and VERIFY command 1lines to
override the default parameter for the specified unit.

4.6.2.1 Parameter Commands for Files-11 Disks with FILES1l - The
following commands affect the exercising of disks that you select with
the FILES1l command:

COMPAREDATA
ERRORLIMIT
INTERLEAVE
RANDOM
TEMPORARYFILE

1
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You can use these commands to set the default parameters before you
use the FILES1l command to select a unit. You can also use these
commands within the FILES1l command line to override the default
parameters for the unit being selected.

4.6.2.2 Parameter Commands for NFS Volumes or Terminals with SELECT -
The following commands affect the exercising of NFS volumes or
terminals that you select with the SELECT command: ‘

BADBLOCKS RANDOM
BUFFERSIZE RANGE
COMPAREDATA RECORDS
DENSITY RETRIES
ERRORLIMIT VOLUMECHECK
INTERLEAVE WRITECHECK
LOOPBACK

You use these commands in conjunction with the SELECT command to set
default parameters for exercising a terminal or a unit with an NFS
volume. You can use all but BADBLOCKS within the SELECT command 1line
to override the current default settings for the device being
selected.

Table 4-2 lists the parameters for exercising different types of
devices.

Table 4-2
Parameter Commands by Device Type for SELECT

NFS Disks Cassettes DECtapes Magnetic Terminals
i Tapes

BADBLOCKS1 BUFFERSIZE COMPAREDATA BUFFERSIZE BUFFERSIZE
BUFFERSIZE COMPAREDATA ERRORLIMIT ERRORLIMIT COMPAREDATA
COMPAREDATA ERRORLIMIT . DENSITY ERRORLIMIT
ERRORLIMIT RECORDS RECORDS LOOPBACK
INTERLEAVE RETRIES

RANDOM

RANGE

RETRIES

VOLUMECHECK

WRITECHECK

1. Cannot be used within SELECT command line.

4.6.2.3 Parameter Commands for NFS Volumes with VERIFY - The
following commands affect the exercising of NFS disks that you select
with the VERIFY command:

BADBLOCKS
BUFFERSIZE
ERRORLIMIT
INTERLEAVE
RANDOM
RANGE
RETRIES
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You use these commands with the VERIFY command to set default
parameters for testing a unit with an NFS disk. You can use all but
BADBLOCKS within the VERIFY command line.

4.7 SETTING PARAMETERS FOR EXERCISING FILES-11 VOLUMES

This section shows you how to use IOX to exercise an RLO2 with a
Files-11 structure. Example 4-1 uses the following IOX commands:

PARAMETERLIST
Displays current default parameters, IOX buffer space statistics,
and device-dependent parameters for devices you have selected for
testing.

RUNTIME

Sets the length of time (in minutes) that IOX , exercises the
unit(s) you have selected for testing.

FILES11

Selects a disk with a mounted Files-11 volume for an I/O exercise
that preserves the contents and structure of the disk.

TEMPORARYFILE

Sets the size of the temporary file that IOX wuses for testing
Files-11 disks with the FILES11l command.

START

Starts exercising units that you have selected for testing.

Example 4-1 Exercising an RLO2 with the FILES1l Command

wall TLO3 (1)
=MOU BLOG LOUTE (2]

= 10X (3)

TOXFARGMETERLIST

RUFFERSTZ 1G24, COMPFAREDATA= YES h
ERRORLIMIT= 10. CONTROL .C= YES

ITHTERLEAVE= 4, LOGFILE= ®

FATTERN= . LIHIPFRADK= N0

RECORDS= 1024, EaMDOM= YES

RUNTIME= 3. (7] REFDRTERRORS= YES& > ()
SUMMARY TINME= 1., FETRIES= YES

TEMFORARYFILE= 500. @ UOLUMEDHEGK= YEH

WaTT= YES
WRITEDHEDK= N0

Buffer srace ussdes 33980, 019234,.01924. 01, .
TOX=RUNTINE 3 @
TOX=FILESLL DLOY TEMP=80O0 (3

TOX»FARAMETER

(continued on next page)

4-10
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Example 4-1 (Cont.) Exercising an RLO2 with the FILES11l Command

Nevice Mode Buffersize Filesire/Records/Rande Farzmeters

n.os Fi1 Gl a0, (10) COM RET RAN ERR=10,

BUFFERSIZE= 1024, COMPAREDATA= YES

EREORLIMI

AVE= 4. LOGFTLE

14, CONTROL

INTERL :
FATTERN= O, LOOFRACK= N0
CLDRDG= 1024, RANDOM= YES
RUNMTIME= 3Z. i’ REFORTFRREORS= YES
SUMMARY TIME= 1 RETRIES= YE#
TEMFORARYFILE=5G0. (8] VOL UMECHECE= YFS

WalT= YES
WEITECHEGK= NO

Buffer srace guesdes 3290, 517208.31308,.11.

TOXE5TaRT

1)

The command sequence in Example 4-1 does the following:

@006 o0

Note the

\
|

Allocates drive DLO:.
Mounts the disk with label "LOUIE" in DLO:.

Invokes an installed version of IOX with default task name,
... I0X.

Displays the initial default parameters with PARAMETERLIST.
Changes the default RUNTIME to 3 minutes.

Selects DLO: for FILES1ll testing with a temporary file size
of 800 blocks.

difference between the defaults displayed by the

PARAMETERLIST command before and after you changed RUNTIME and
selected DLO:.

(8]
(9]

Only the RUNTIME default has changed.
The default for TEMPORARYFILE has not changed.

After you selected DLO: for testing, PARAMETERLIST contains
an extra line at the beginning that displays all
device-dependent parameters- for the selected device. Each
selected device has its own display line. There are five
fields of parameters.

Field four shows that the temporary file size used for
FILES1l testing for DLO: is 800(decimal) blocks instead of
the 500(decimal) block initial default. During FILES1l
testing, this field refers only to temporary file size.

The START command begins FILES1l testing on DLO: for a

RUNTIME of 3 minutes and uses a temporary file size of
800(decimal) blocks.

4-11
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4.8 SETTING PARAMETERS FOR EXERCISING NFS VOLUMES
This section shows examples for the command sequences that test a

magnetic tape volume using the SELECT command and an NFS disk using
the VERIFY command. Both examples are explained in detail.

4.8.1 Exercising a Magnetic Tape with the SELECT Command
The command sequence in Example 4-2 tests a magnetic tape by using a
buffer of 8K Dbytes (which contains +the data pattern 052652) to
transfer data.
Example 4-2 illustrates the following commands:
PARAMETERLIST
Displays current default parameters, IOX buffer space statistics,
and device-dependent parameters for devices you have selected for
testing.
PATTERN
Sets the pattern that IOX writes and reads during an exercise.
BUFFERSIZE
Sets the amount of data that IOX transfers for every read or
write request when testing NFS disks, magnetic tapes, and
cassettes.
DENSITY
Sets the density and characteristic word of the specified
magnetic tape or displays the current density and characteristic
word for the specified magnetic tape unit.

SELECT

Selects a unit with a mounted NFS scratch volume for an I/0
exercise that destroys the contents of the volume

RETRIES
Determines (for magnetic tapes and NFS disks) whether an 1I/0
driver repeats an I/O operation after the driver receives errors
during the operation.

ERRORLIMIT

Sets the maximum number of errors that IOX tolerates between
interval reports before terminating testing on a device.

RECORDS

Specifies the number of records to be exercised on magnetic tapes
and cassettes. )

START

Starts exercising units that you have selected for testing.
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EXIT

Terminates IOX processing and exits from IOX.

Example 4-2 Exercising a Magnetic Tape with the SELECT Command

FALL MMO?
FMOU MMOS } (1]
=T0X

TOXHFARAMETERL THT ~

BUFFERSIZE= 1024, (8] COMEAREDATA= YES
CRRORLIMIT= 10, DONTROL .C= YFS
RLEAVE= 4. LOGETLE: NO
(o) LOOFRACK= NO o
RANTIOMN: YES
b w5 REFORTERRORS= YES
BUNMARYTTME= 1. RETRIFS= YES
TENPORARYFILE= 500. YOL UMECHECE =
WATT= YES
WEITECHFCK= ND

Buffer seraoo usadges J290,019534,311934,.01.

1ox
I
To:

4]

f’iﬂ(} 4
Nensitus L1AX) BRI Characterietic Words 004004 (ortzll ‘B

T ST MM RFTRIEG=NO DFHSITY=R00 FRROR=100 REC=20000 6
TP A R

Nevice Mode Buffersize Filesize/Records/Range Faramelers

MGl MF & oBLeR. m f-:‘()O‘Z)('h ® COM FRE=10. @)

5, (5] COMFAREDATA= YES
COMTROL YES

LOGETLE
FRACR= N

LHFI- -

I UNH"’%F = T, ! 'F,TEHRHR‘-‘» YES
SUMMARYTIME= 1. (RT
H" MPFORARYFILE= 500, YL Uhl-f’HF L= YES
WATT=

WRITFOHE C‘L M0

Buffer seace usadges 35058, 18188, 11829213,

XFDENSTTY HEo:
BOO BRL Chsracteristic Words= G00000 (octsl)d J

MO bad bhlocks 112 {decimal) 140 {ootall

1% - Summary of exeveiser zobivity st 20-JUL-85 14150140
TIWF == Burd 1 mirn. Flasged: 1 min. Bemaining! 4 min.
MMOE ~— 230, RAW roauessts tolbaling 230 records wilth 1 ereors
AT s executed: 344,
Tadle—-looe itterastionst 344,

(continued on next page)
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Example 4-2 (Cont.) Exercising a Magnetic Tape with the SELECT Command

I0¥Y -- MMO? bad block: 4846 (decimzl) 746 (octazl)
10X ~- MMO! bad blocks 551 (decimzl) 1047 (octal)

IOX ~- Summery of exerciser activity at 20-JUL-85% 14154150
TIME =- Runtd 1 mir. Elarsed! T min. Remainingd O min.
MMO? -~ 217, R/7W recuests totaling 217, records with 2 errors
AST s executed: 325,
Teile-loor iterstions? 321,

Aol MU LA TE DR TOD T a6 L35 ¢
TIME -- Runid 5 min. Elereed! 5 min. Remaining: 0 min.
ME03 -~ 12121, R/H recuests totaling 19121, records with 3 errors

AST s executed) 1,484,
Tdle-loor itevations? 1+4670.

TOXHEXIT

The command sequence in Example 4-2 does the following:

" Allocates drive MMO:, mounts the magnetic tape, and invokes
an installed version of IOX.

Displays the initial defaults.
Selects pattern number 12 to be written to the tape.

Changes the default BUFFERSIZE from 1024 (decimal)
8192(decimal) (8K).

Displays the default density and characteristic word on
magnetic tape mounted in drive MMO:.

©@ 6 0090

Selects MMO: for NFS testing with SELECT, overriding

to

the

the

defaults for RETRIES, ERRORLIMIT and RECORDS, and sets the

tape density at 800(decimal).

Checks the parameters with PARAMETERLIST and DENSITY.
Changes the BUFFERSIZE default.

Changes the PATTERN default.

Displays the device display line for MMO:.

Shows the current BUFFERSIZE of MMO:.

Shows that the number or records to be tested is 20000.

006860060

Starts NFS testing with SELECT on MMO:.

The remainder of Example 4-2 shows interval reports, error reports,

and accumulated totals generated at your terminal during
exercise. These reports are discussed fully in Section 4.10.

this
When

the exercise has finished, you exit to the operating system monitor

unless you want to do more testing.
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4.8.2 Exercising with the VERIFY Command

The command sequence in Example 4-3 performs oscillating seeks between
blocks 1 and 1000 to align disk heads. It reads only 4 bytes per data
transfer, which is the minimum. No error or summary reporting is
required. The exercise runs until you abort it.

Example 4-3 illustrates the following commands:
PARAMETERLIST

Displays current default parameters, IOX buffer space statistics,
and device-dependent parameters for devices you have selected for
testing.

VERIFY

Selects a mounted disk for an NFS exercise that reads buffers of
data without writing on the disk, performing data comparisons, or
destroying the contents of the disk.

RANGE

Sets the minimum and maximum block numbers for NFS testing on the
specified disk.

BUFFERSIZE
Sets the amount of data that IOX transfers for every read or
write  request when testing NFS disks, magnetic tapes, and
cassettes.

RANDOM

Directs IOX to select either random or sequential blocks for disk
testing.

INTERLEAVE

Sets the number of blocks to be skipped before IOX writes the
next buffer of data for disk testing (applies only to sequential
testing which you determine with the RANDOM command) .

ERRORLIMIT

Sets the maximum number of errors that IOX tolerates Dbetween
interval reports before terminating testing on a device.

REPORTERRORS
Enables or disables error reports.
SUMMARYTIME

Determines how often (in minutes) IOX will output interval
reports.

RUNTIME

Sets the length of time (in minutes) that IOX exercises the
unit(s) you have selected for testing.

1
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LOGFILE

Determines whether IOX directs activity and error reports to your
terminal or to a log file.

START
Starts exercising units that you have selected for testing.
CTRL/C

With CONTROL_C enabled, allows you to enter IOX commands while an
exercise is in progress.

ABORT

Terminates execution of an I/O exercise.

Example 4-3 Exercising an NFS RKO7 with the VERIFY Command

Akl MOl
=MOU DMO! } (1)
+10X ~
I10X>FAR
RBUFFERSIZE= 1024, COMPFARETATA= YES
ERRORLIMIT= 10, CONTROL ..C= YES
INTERLEAVE= 4. LOGFILE= ND
FATTERN= 0. LOOFEACK= NO
RECORDS= 1024, RANDOM= YES
RUNTIME= 5. REFORTERRORS= YES f (2
SUMMARYTIME= 1. RETRIES= YES§
TEMFORARYFILE= 300, VOLUMECHECK= YES

WATT= YES

WRITECHECK= NO
Buffer seace usades 3290.,11924,01924.101., P

IOX*VERIFY DMO! RANGF=131000 BUF=4 RANDN=N INTER=999 ERR=50000 ©
ITOXEREFORTERRORS NO

TOX=GUMMARY © (4)

TOXERUNTIME O

TOX=1.06 Y

LOX:FAR )

Nevice Mode Buffersize Filesire/Records/Rande Farameters

OMo s VFY 4. 1o =% 1,000, RET INT=999. ERR=50000.

RBUFFERSIZE= 1024. COMPAREDATA= YES
ERRORLIMIT= 10, CONTROL..C= YES
INTERLEAVE= 4, LOGFILE= YES
FATTERN= Q. LOOFRACK= NO
RECORDS= 1024, RANDOM= YES
RUNTIME= 0. REFDRTERRORS= NO
SUMMARYTIME= 0. VOLUMFCHECK= YES
TEMPORARYFILE= 500, WALT= YES
WRITECHECK= NO
Buffer srace usades 3290.119212.01912.:1. -~
I0X=87T )
10X:"C } (6]
TOX>ARORT

&
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The command sequence in Example 4-3 does the following:

@ Allocates drive DMO:, mounts the RKO7 for NFS testing, and
invokes I0X.

@® Displays the initial default parameter.

E) Selects DMO: for read-only NFS testing with
overriding the following defaults:

a. RANGE -- blocks 1 through 1000
b. BUFFERSIZE -- minimum, four bytes

c. RANDOM block testing turned off and INTERLEAVE
999 so that IOX tests only blocks 1 and 1000

d. ERRORLIMIT set impossibly high (50000.) so that
not deselect DMO:
encountered during the exercise

VERIFY,

set at

IOX will

no matter how many errors are

(’ Turns off REPORTERRORS so that no error reports are

generated. Turns SUMMARYTIME off so that no
reports will be generated. Sets RUNTIME to zero so

interval
that IOX

runs the exercise until you abort it. Sets LOGFILE YES to
direct all output to the log file, IOX.LOG, instead of to

the terminal.

€, Shows that the RUNTIME, SUMMARYTIME, and LOGFILE defaults
have been reset and that DMO: is being tested with VERIFY,

using a buffersize of 4., over a range of 1000.

blocks,

with RETRIES enabled, INTERLEAVE set at 999, and ERRORLIMIT

set at 50000.

C) Shows how to start the exercise using the START command and
enter Interactive Mode with CTRL/C so you can enter the

ABORT command to abort the exercise.

Example 4-4 shows the contents of the log file for Example 4-3.

Example 4-4 .Log File Output for Example 4-3

INY —= 20-JUL-85 12124712 ®¥kdkdy EXERCIEER STARTED fonkffokk*

Device HMode Buffersize Filesize/Records/RHandge

D UEY 4. 1o =% 1000,

BUFFERSIZE= 1024, COMPAREDATA= YES
i 10, CONTRM. LC= YES
4, LOGFILE= YEZ

0.
1o04, RANDOM= YFS
RUNTIME= 0, ERORTERRORS= NO

LONPRATK= N

SUMMARY TIME= . FETRTE YES
TEMPORARYFTLE= S04, UNLUMECHEGK= YES
WAaTT= YES

WRITECHECK:= N0

(continued on next page)

ERR=50000.,

M
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Example 4-4 (Cont.) Log File Output for Example 4-3

Buffer sesce usadge= 3200, 01812,:01812,81.

TO¥ ~= Bummarw of exerciser zcobivity at 20-JUL-85 1R127128
TIME -~ Furd 3 wmirn. Elarsed: 3 mirne. Remsinindg? A5533 min.

MO ~— Z:07%, RAW reauvests totaling 32075, Dlocks with no errors
A8T s executedd 3081, :
Trile~loor iterztions? 2982,

[T DR VRS I (Y a T E D TODT &L 5

L.
+

TIME == Runt O min. Flarsed: 3 min. Femziningt 45533 min.

OMOIA —~— X074, R/W reauests totaling 3074 blocks wilth no errors

AST s executed? 32082,
Iefle~loor itevations: 2.982.

TOX == 20-JUL-8% 18127131 kool EXERDISER ARODRTED kickkkrd

The log file output terminates when you abort the Exerciser. The log
file begins with the time and date that the exercise began and the
current default parameters as displayed by the PARAMETERLIST command.

4.9 TIOX OPERATING MODES

IOX operates in three modes: Command, Execution, and Interactive.
This section discusses the functions of these modes, how you enter and
exit each mode, and what I0X commands are valid in each mode.

4.9.1 Command Mode

IOX is in Command Mode after you have invoked it and have received the
first 1I0X prompt. (Section 4.2 discusses IOX prompts.) In Command
Mode, no devices are being exercised, and tasks initiated by the
EXECUTE command are queued but not active (see Section 4.12 for a
complete description of the EXECUTE command.) You usually set
parameters, select devices for testing, and initiate tasks to be
executed in Command Mode.

When you press the RETURN key, you receive an IOX prompt. When you
press CTRL/C, you exit to MCR for one command line.

4.9.2 Execution Mode

When you begin an I/O exercise by entering the START command, IOX
exits Command Mode and enters Execution Mode. Once you have entered
Execution Mode, exercises begin on selected devices, tasks initiated
with the EXECUTE command begin executing, the IOX clock is turned on,
and activity and error reporting begin.

You set the CONTROL_C parameter in Command Mode to allow or disallow
you to enter IOX commands while an exercise is in progress. CONTROL _C
YES is the initial default setting.
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If you have set CONTROL_C NO, then CTRL/C in Execution Mode gives
control to MCR and you receive the MCR prompt (>) every time you press
the RETURN key and "MCR>" every time you press CTRL/C until the
exercise has terminated. With CTRL/C disabled, you cannot interrupt
the exercise, however, you can terminate it with the MCR ABORT
command .

If you have set CONTROL_C YES, IOX does not accept any input from your
terminal except CTRL/C. 1If you try to enter anything but CTRL/C, you
receive an error message for each key you press:

T0% - Oty 70 &llowed

When you press CTRL/C, you receive the IOX prompt instead of the MCR
prompt and IOX exits Execution Mode and enters Interactive Mode.

4.9.3 Interactive Mode

You have access to Interactive Mode only if CONTROL_C is enabled.
When you press CTRL/C in Execution Mode, IOX exits Execution Mode and
enters Interactive Mode. 1In Interactive Mode, the RETURN key and
CTRL/C have the same functions that they have in Command Mode.

In Interactive Mode, the exercise and tasks initiated by the EXECUTE
command are running. Activity reports and error/reports directed to
your terminal are suspended if you have set LOGFILE=NO. If you have
set LOGFILE=YES, activity and error reports continue as in Execution
Mode.

All IOX commands except the following are valid in Interactive Mode:

BUFFERSIZE
PATTERN
RUNTIME
START
RESTART

If you enter these commands, IOX prints the error message:
T0% -~ Dommand valid onle in commsnd mode

You can use the BUFFERSIZE command within the .  SELECT and VERIFY
command lines to override the current defaults for the device being
selected, but the BUFFERSIZE command cannot be used by itself to reset
the default.

Although you cannot use the PATTERN command to choose a different
pattern to be written to the volumes being tested, you can use PATTERN
with no argument to display all the patterns.

The following commands are valid only in Interactive Mode:

ABORT
PRINTSUMMARY
PROCEED

SPY

Although you can use PRINTSUMMARY and SPY in Command Mode without
generating an error message, these commands display meaningful
information only when you use them in Interactive Mode.

When you use the ABORT command, IOX exits Interactive Mode and enters
Command Mode. The ABORT command with no qualifiers terminates all
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exercising and all tasks initiated by the EXECUTE command. This form
of ABORT is wvalid only in Interactive Mode because in Command Mode
there can be no exercise or active tasks to abort.

The PROCEED command exits Interactive Mode and enters Execution Mode
unless no activity remains when you issue PROCEED, in which case IOX
aborts the exercise.

4.10 IOX OUTPUT

I0X 'generates two types of output: activity reports and error
reports. Activity reports summarize IOX processing information, such
as how long an exercise will run and how many ASTs have been executed.
There are two kinds of error reports: data compare error reports,
that show where IOX finds errors on the volume being tested, and 1I/0
error reports, that indicate failed QIOs from a driver. You use the
LOGFILE command (see detail in Section 4.12) to direct activity and
error reports to your terminal or to a log file.

4.10.1 Activity Reports
There are three types of activity>reports:

1. Accumulated Totals - An activity report at the end of an IOX
exercise that reports the activity for the entire exercise

2. Interval Reports - An activity report that summarizes IOX
activity in the time intervals set by the SUMMARYTIME command

3. Summary Reports - A report of activity between the last
Interval Report and the +time you enter the PRINTSUMMARY
command to request a summary report.

Section 4.12 discusses the SUMMARYTIME and PRINTSUMMARY commands in
detail.

4.10.1.1 The Format of Activity Reports - The formats ~of activity
reports are indentical except for the first 1line. Interval and

summary reports begin with the time and date of the report. For
example: '
1O0¥ -- Summary of swerciser sobivite at 20-0H -85 111148124

The accumulated totals report does not give the time or date of the
report and begins:

Al oCuUMULATERDR TODT ALS S

4.10.1.2 The Content of Activity Reports - The content of all
activity reports is identical. The following is an interval report of
an exercise that tests SYO:.

~ IDA =~ Summarwe of exereiqevvactivitw gt JI1-NMEC-83 11:18:129
TIME ~- Runi 1 min. Flarsed? 2 min., Remaining: 3 min.
SYD: ~-~ 15874, R/W reauests totaling 1s874. blocks with no errors

#8Ts executed! 1,875,
Idle-loos itervations! 1,803,
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The activity report contains the following information:
® Timing information
- Time between reports as set in the SUMMARYTIME command

- Time that the exercise has been in progress to the nearest
minute

- Time remaining to the nearest minute before the exercise
will finish '

® Unit information for each unit being tested
- Number of I/O requests to the unit

- Number of blocks exercised for disks and tapes

Number of bytes exercised for terminals
- Number of error encounters on the unit

® Number of ASTs executed

® Number of iterations through the idle loop

You use the following commands to control the output of activity
reports:

LOGFILE
PRINTSUMMARY
SPY
SUMMARYTIME

Section 4.12 discusses each of these commands in detail.

4.10.2 Error Reports

You use the REPORTERRORS command to enable or disable error reports.
Section 4.12 discusses the REPORTERRORS command in detail. There are
two kinds of error reports: data compare error reports and I/O error
reports.

4.10.2.1 Data Compare Error Reports - A data compare error means that
the driver returned a success I/0 code to IOX but that the data
written to the volume and the data read from the volume did not match.
The following is an error report generated by a data compare error:

IOX -- DR1l: data compare error at block 33,937 (decimal) 102221 (octal)
Good Data: 005767 Bad Data: 155555
Word Position: O (decimal) 0 (octal) @
Buffer contained 255. additional errors

@ Identifies the device on which IOX encountered an error. It
reports the starting block (in both decimal and octal) in
which the error was found.

@® Shows the "good data" that IOX wrote to the volume and the
"bad data" that I0X read from the volume. Only the first
error encountered in the test buffer is reported.
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€©® sShows the position of the first word in the test buffer that
generated a mismatch during the current operation. Only the
first error encountered in the test buffer is reported.

@® shows how many other errors were found in the test buffer.

4.10.2.2 I/0 Error Reports - There are 12 1I/O errors. If a QIO
fails, the driver returns an I/0 failure code to IOX. IOX generates a
specific I/0O error report as a result of the following I/O errors:

I/0 Code Description
IE.ABO Operation aborted
IE.BBE Bad block

IE.DAO Data overrun

IE.DNR Device not ready
IE.EOT End-of-tape detected
IE.FHE Fatal hardware error
IE.OFL Device off-line
IE.PRI Privilege violation
IE.VER Unrecoverable error
IE.WCK Write check error
IE.WLK Write-lock error
N/A Unexpected error

These error codes are shown in the RSX11M/M-PLUS I/0 Drivers Reference

Manual. Section 4.13 of this chapter presents the format and content
of the 12 error messages that IOX generates because of these error
codes.

4.11 THE TASK-BUILD FILE

You can change the initial defaults for IOX parameters as well as
other defaults of the IOX.TSK Dby editing the IOX task-build file,
IOXBLD.BLD.

4.12 COMMAND DESCRIPTIONS

This section provides complete descriptions of the commands in the IOX
Command Language. Each command description includes the following:

® Kind of command by category: Function, Display, Parameter,

and Control.
® All command formats.
® Qualifier descriptions.
® Operating mode restrictions. (Where no mode restrictions are

placed on a command, it is wvalid in Command Mode and
Interactive Mode.)

N
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® Kinds of devices and testing to which the command applies.

® Initial defaults, if applicable.
The commands are presented alphabetically.
Commands may be issued in all uppercase, all lowercase, or part upper
and part lowercase. You can abbreviate commands using any combination
of characters that appear unique to the IOX Command Language.
All commands are represented by unabbreviated uppercase letters. All
lowercase words in the presentations of command syntax indicate that
you substitute alphanumeric characters for the word.

All numerical qualifiers are decimal.

Brackets [ ] indicate optional elements in the command line.




ABORT

A[BORT] [/ALL]

[taskname]
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The ABORT command is an IOX control command. You cannot use the ABORT
command to abort a task that has attached your terminal, such as PIP.

There are three forms of ABORT:

ABORT

ABORT/ALL

ABORT taskname

Terminates the execution of an I/0 exercise and
tasks initiated by the EXECUTE command. This form
of ABORT is wvalid only in Interactive Mode
(testing 1in progress) because in Command- Mode (no
testing in progress) there can be no. running
exercise or active tasks to abort.

In Interactive Mode, this form of ABORT terminates
the execution of all tasks initiated by the
EXECUTE command and removes the tasks from the
list of tasks to be executed. ' In Command Mode,
this form of ABORT removes all tasks from the list
of tasks to be executed.

In Interactive Mode, this form of ABORT terminates
the execution of a task initiated by the EXECUTE
command and removes the task from the 1list of
tasks to be executed. In Command Mode, this form
of ABORT removes the task from the list of tasks
to be executed.
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BADBLOCKS

BA[DBLOCKS] ddnn: [blocknumbers]

You can use BADBLOCKS as a device-dependent parameter command or as a
display . command. Note that the BADBLOCKS command applies only to NFS
disk testing.

’

BADBLOCKS requires a device specification "dduu:". To wuse the
BADBLOCKS command, the disk that you specify must already be selected
for NFS operations.

BADBLOCKS as a Parameter Command

With the BADBLOCKS Parameter Command, you can omit the bad blocks on
your disk from IOX testing. BADBLOCKS does not find bad blocks on
your disk; it allows you to enter those blocks that the BAD utility
has reported to be bad into an IOX bad blocks list for the disk. When
you exercise the disk with SELECT or VERIFY, the blocks that you
entered in the 1list will not be exercised. IOX omits only those
blocks that you listed as block numbers in the BADBLOCKS command line;
blocks marked as bad by the BAD utility but not entered into the bad

blocks list with the BADBLOCKS command are treated as good blocks by
I0X. .

Once you have made entries in the bad blocks 1list for a disk, the
block numbers that you entered remain on the list until you deselect
the disk.

There are two formats for entering bad blocks into the Dbad Dblocks
list. One format is illustrated in the following two examples:

BADBLOCKS DM1l: 3

This command line (which uses DMl: as an example) enters block 3 in
the bad blocks list for DMl:.

BADBLOCKS DMl: 3,4,5,11,12,13,99,151

In this second example, the command line enters blocks 3, 4, 5, 11,
12, 13, 99, and 151 into the bad blocks list for DMl:.

The second format has the following form:
beg:num .
where:
beg Beginning block number.
num Number of sequential blocks.
For example:
BADBLOCKS DM1: 3:3,10:4,100:50
This command line enters blocks 3 through 5, 10 through 13, and 100

through 149 into the bad Dblocks 1list for DMl:. You can use this
format for the length of a single command line.
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BADBLOCKS (Cont.)

You can use the two formats together on the same command line. For
example:

BADBLOCKS DMl1: 3:3,10:4,99,100:50,151

This command line enters blocks 3 through 5, 10 through 13, 99, 100
through 149, and 151 into the bad blocks list for DMl:.

BADBLOCKS as a Display Command

BADBLOCKS with no block numbers specified is a Display Command. For
example:

BADBLOCKS DMl:

This command line displays the bad blocks list for DMl:. If you type:
BADBLOCKS DM1l: 3:5,10:4,99,100:50,151

I0X would display:

000003:005
000010:004
000099:051
000151:001

I0X displays the bad blocks list using a variation of the second
format. It strings consecutive blocks together even if you did not
enter them using the second format. For example, in the command line,
you entered:

99,100:50....

However, when IOX displays the bad blocks list, it does not separate
these because blocks 99 and 100 are consecutive blocks. It does not
display two lines: one for block 99 and one for blocks 100 through
149. Instead, it displays (line three) the bad blocks list in one
line as if you had entered 51 blocks (99:51) beginning with block 99
in the bad blocks list.

4-26
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BUFFERSIZE

BU[FFERSIZE] buffersize

BUFFERSIZE 1is a device-dependent parameter command . You use
BUFFERSIZE to determine the amount of data that IOX transfers for
every read/write operation request when exercising NFS disks,
terminals, magnetic tapes, and cassettes. ' IOX stores the specified
size in bytes and rounds this number up to the next 4-byte boundary.

When you use the random data pattern (PATTERN O), BUFFERSIZE should
never exceed 3400(decimal) bytes, or IOX generates unpredictable data
compare errors.

Although read/write buffers are used for FILES1l disk testing and for
NFS testing with DECtapes, the buffersize for these devices is fixed.
A 512(decimal)-byte buffer is wused for all FILES1ll testing. A
1024 (decimal)-byte buffer is used for all DECtape testing.

The BUFFERSIZE command is valid only when used by itself in Command
Mode. In addition, it 1is wvalid only if units are not currently
selected; that is, you must set your default buffer size before you
select any units for testing. However, you can use the BUFFERSIZE
command in the SELECT and VERIFY command lines to override the default
buffer size for the selected device as long as you set the buffer size
smaller than the default.

The initial default is 1024 (decimal) bytes. The default buffersize
for terminals 1is the size of the typeahead buffer, if typeahead is
enabled. Otherwise, the default is 96(decimal) bytes.
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COMPAREDATA

COM[PAREDATA] Y[ES]/N[O]

COMPAREDATA is a device-dependent parameter command for FILES1l and
SELECT that applies to the testing of devices.

COMPAREDATA enables or disables the checking of the data pattern.
COMPAREDATA YES enables data pattern checking; COMPAREDATA NO disables
data pattern checking. When you direct IOX to compare data patterns,
it compares the data that it writes to the unit with the data it reads
from the unit. If the data read does not match the data written, IOX
prints a data compare error report. Section 4.10.2.1 discusses data
compare error reports in detail.

You can use COMPAREDATA within the command lines of FILES1ll and SELECT
to override the current COMPAREDATA setting for the device being
tested.

The initial default is COMPAREDATA YES.
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CONFIGURE

CONF[IGURE] [dduu:[=typel] ....

CONFIGURE is a general parameter command and a display command. You
use CONFIGURE as a parameter command to add devices to your test
configuration and as a display command to display the current
configuration. '

IOX configures by default one of each supported device type as unit
"o". Allowable device types are either DISK, TERM, or TAPE. You can
add any device to the test configuration to which you can assign a
logical device name by using the MCR ASN command. When you configure
a device, IOX adds the device to its list of devices available for
testing and creates an empty data structure for the device.

If a device is not already included in the test configuration, you
must configure it before you can select it for testing. IOX does not
unconfigure devices at the end of an exercise. Once you have included
a device in the test configuration, only RESTART will unconfigure it.

CONFIGURE with no qualifiers displays the current test configuration.
To find out if a device is already configured, type the following:

TOXECOMF TGURE
IOX responds as follows:
Disks:
DBO DDO DFO DKO DLO DMO DPO DRO DSO DUO
DX0 DYO EMO SYO

Tapes:
cro DTO MFO MMO MsSO MTO MUO

Terminals:
TTO

To add devices to the test configuration, type the following:
ITOXECONFIGURE OIS NR1D 0 DR2D XX YYD MMED  MQII=TAPE

This command line configures devices DKl:, DBl:, DB2:, XXO0:, and YYO:
as disk units. It configures devices MM5: and MQl: as tape units.

You must separate unit specifications with spaces or tabs.

Use the display form of CONFIGURE to check that these devices have
been added to your configuration as follows:

I0X>CONF

Disks:
DBO DBl1 DB2 DDO DFO DKO DKl DLO DMO DPO
DRO DSO DUO DXO DYO EMO SY0O XXO0 YYO

Tapes:
cro bDTO MFO MMO MM5 MQ1 MSO MTO MUO

Terminals:
TTO
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CONFIGURE (Cont.)

If you do not specify a device type when you configure a device, the
device type defaults are as follows:

1. If one unit of a device type has already been configured as a
disk and you add a unit with the same device specification,

IOX also configures that unit as a disk. For example,
because DKO: and DBO: in the previous example are
configured as disks in the default configuration, I0X

configures DKl:, DBl:, and DB2: as disks. By the same
logic, IOX configures MM5: as a tape because MMO: has been
configured as a tape unit by default.

IOX maintains consistency in configuring device units.
Therefore, you cannot configure DKl:, DBl:, or DB2: as
tapes. The same holds true for MM5: —-- you cannot configure
it as a disk. In both cases, IOX generates the following
error message:

0¥ ~- driuut  seacifisd device ture is inconsistent

2. For devices with mnemonics that have not been previously
configured, the default is disk. Hence, in the following
example, IOX configures both XX: and YY: as disks, and MQl:
as a tape.

TOXHCONF DK13 DRI DR2: XX:  YY!  HMMS!  MQ1i=TAFE

IOX responds by displaying the following messages:

T0¥ -~ ¥X0¢ device tuyre not serecifisd - defaulting to "NISK’
0¥ —= YYO! device ture not seecified - defaulting to "NISK’
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CTRL/C

CTRL/C is a control command. In Command Mode and Interactive Mode,
CTRL/C generates an MCR prompt "MCR>" allowing you to enter one MCR
command line. The function of CTRL/C in Execution Mode depends on
whether CONTROL_C has been set YES or NO. If you have set CONTROL_C
NO, then CTRL/C generates the MCR prompt "MCR>" as it does in Command
and Interactive Modes. If you have set CONTROL C YES, then CTRL/C
exits IOX from Execution Mode and enters Interactive Mode.

CTRL/C exits to MCR by default in Command and Interactive Modes. In
Execution Mode, CTRL/C exits Execution Mode and enters Interactive
Mode by default.

Section 4.9 describes the three IOX operation modes in detail.
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CONTROL_C

CONT[ROL_cC] Y[Es]/N[O]

CONTROL_C is a general parameter command. You use CONTROL _C to enable
or disable the use of CTRL/C to interrupt an I/0 exercise.

Command Mode

CTRL/C gives control to MCR for one command line. The CONTROL_C
parameter has no affect on CTRL/C in Command Mode.

Execution Mode

If you have set CONTROL_C NO, then CTRL/C gives control to MCR
and you receive the MCR prompt ">" every time you press the
RETURN key and "MCR>" every time you press CTRL/C until the
exercise has terminated. With CTRL/C disabled, you cannot
interrupt the exercise to enter IOX commands. However, you can
terminate it with the MCR ABORT command and issue other MCR
commands while an exercise is in progress.

If you have set CONTROL C YES, IOX will not accept any input from
your terminal except CTRL/C. If you try to enter anything but
CTRL/C, you receive the following error message for each key you
press:

T0¥ ~=- Onmiz "0 #llowed
When you press CTRL/C, you receive the IOX prompt instead of the
MCR prompt and IOX exits Execution Mode and enters Interactive
Mode .

Interactive Mode

You have access to Interactive Mode only if CONTROL_C is enabled.
In Interactive Mode, you can enter most IOX commands. The RETURN
key and CTRL/C have the same functions in Interactive Mode that
they have in Command Mode.

Section 4.9 describes the three IOX operation modes in detail.

The initial default is CONTROL_C YES.
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DENSITY

DEN[SITY] dduu: [n]

DENSITY is a device-dependent parameter command and a display command.
The DENSITY command applies only to magnetic tape testing and requires
a magnetic tape device specification for "dduu:".

You use DENSITY as a device-dependent parameter command with an
argument "n" to set the density and characteristic word of a magnetic
tape. (The device characteristic word is defined in the RSX-11M-PLUS
Guide to Writing an I/O Driver.) You issue the DENSITY command before
you select the tape for NFS testing with SELECT. You can also set the
tape density for a magnetic tape unit by using the DENSITY command
within the SELECT command line.

You set all tape densities in bits per inch (bpi) using decimal values

for "n". The following tape densities are legal:

MF: MM: MS: MT: MU:

1600 800 1600 200 1600

6250 1600 556 6250
800

You use DENSITY as a display command without an argument n" to
display the current density of the specified magnetic tape unit. For
example:

TOX-DENSITY MM:
Densitu= 1600 BFI Characteristic Word= 004004 (octal)

This command line displays the current density and characteristic word
for MMO:. To change the tape density to 800, you type the following:

IOX=DENSITY MM: 800

The DENSITY command is the only way you can find out what the current
DENSITY setting is on a magnetic tape (because DENSITY is not
displayed by the PARAMETERLIST command).

To display the new tape density and characteristic word for MMO:, you
type the following:

TOXEDENSTTY MMl
Nensit=z= 800 BFI Characteristic Word= 000000 (octal)
For tapes other than MT, MM, MS, MU, and MF, enter the density in
decimal. However, IOX displays the density in octal as the

characteristic word. For example:

I0X=DENS MQ3

Nensitss 7777 RPI Characteristic Word= 004004 (octal)
TOX=DENS MQ: 800
TOX-DENS MQAt

Nensitw= 7777 RPI Characteristic Word= 001440 (octal)
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DENSITY (Cont.)

This command sequence indicates the following:

®© IOX does not know the density of the tape designated
The characteristic word is the default.

as MQ:.

® When you set the density of MQ: to 800 bpi (decimal) and

display the current density and characteristic
density appears in the characteristic word (octal).

word, the

Except for MT: devices, the initial default density for magnetic tape
devices is 1600 bpi. The initial default for MT: devices is 800 bpi.
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DESELECT

DES[ELECT] ddnn:

DESELECT is an IOX function command. You use DESELECT to "deselect"
devices that you have selected for testing with SELECT, VERIFY, or
FILES11. DESELECT requires device (dd) and unit (nn) specifications.
If you issue the DESELECT command in Interactive Mode (while testing
of the specified device is in progress), testing on the device
terminates and the device is removed from the list of devices to be
tested. If you issue the command in Command Mode (while no testing is
in progress), then DESELECT removes the device from the 1list of
devices to be tested.

For devices that you have selected for NFS testing, DESELECT does the
following:

® Terminates I/0 operations (if they are in progress)

® Deletes the badblocks list associated with the device (disks
only)

® Deallocates all buffer space associated with the device
e Detaches 10X from the device

For devices that you have selected for FILES1ll testing, DESELECT does
the following:

® Terminates I/0 operations (if they are in progress)
® Closes and deletes the temporary file
® Deallocates all buffer space associated with the device

The DESELECT command does not remove a device from the test
configuration.
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ERRORLIMIT

ER[RORLIMIT] n

ERRORLIMIT is a device-dependent parameter command that sets the
maximum - number of errors that IOX will tolerate between interval
reports, before deselecting a device.

You use the SUMMARYTIME command to determine how often IOX generates
interval reports. If you request interval reports every 2 minutes
(SUMMARYTIME 2) and set ERRORLIMIT at 10 errors, IOX will allow not
more than 10 errors on a device in a 2-minute interval before
deselecting the device from testing.

You can also use the ERRORLIMIT command within the FILES1l, SELECT,
and VERIFY command lines to override the default error limit for the
device being selected for testing.

The initial default is 10 errors.
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EXECUTE

EXE[CUTE] taskname commandstring

EXECUTE is a function command. You use EXECUTE to direct a command
line to the operating system for execution. The task you want to run
must be installed. For the EXECUTE command to operate, your system
must support task spawning. The rules for using the SPWN$ directive
and entering command lines apply to the arguments for taskname and
commandstring in the EXECUTE command line (see the RSX-11M/M-PLUS and
Micro/RSX Executive Reference Manual).

When you use the EXECUTE command in Interactive Mode (testing in
progress), the task you have initiated with EXECUTE runs immediately.
When you use the EXECUTE command in Command Mode (no testing in
progress), IOX queues the task for execution. The task begins
executing when you start an exercise with the START command.

Tasks you initiate with EXECUTE run in parallel with I/0 exercises.
For example, you use the EXECUTE command to run the BAD utility to
list at your terminal the bad blocks on an NFS disk. You can then
enter this information in the IOX badblocks list so that IOX will not
try to perform I/0 operations on the blocks that are bad.

To run the BAD utility on NFS disk DLO:, type the following:
TOXEEXE .. RAT #1101 ALT

In this case, you must include the pound sign (#), as shown in the
command line. For tasks such as BAD, whose command line processing
requires a leading space, IOX converts the pound sign to a space. A
task such as PIP does not require a leading space in its command line.
For these tasks, you do not need to include the pound sign in the
command line.

You can also use the EXECUTE command to run a task to do system
testing while I0X is doing I/O testing. For example, if you have
written a CPU exerciser task and installed the task as ...QWK, you can
run this task in parallel with the I/O Exerciser by entering the
following command line:

TOXCEXECUTE o s QWK ACPU=1144
INX-START

g
&~

where /CPU=1144 is the command line to be passed to task ...QWK.

To remove a task from the list of tasks to be executed and terminate
execution of the task (if the task is in progress), you use the ABORT
command .
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EXIT

EXI[T]

EXIT is a control command. You use the EXIT command to terminate IOX
processing and exit from IOX to the operating system monitor.
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FILES11

F[ilesll] dduu: [command=qualifier] ...

FILES1ll is a function command. You use FILES1ll to select a Files-11
disk for an 1I/0 exercise. Testing a disk with FILES1ll protects the
contents and structure of the disk, because IOX writes into a
temporary file that IOX removes from the disk at the end of the test.
You must first configure the disk if it is not already in the test
configuration before you can select it for testing.

When you select a disk using FILES1l, you can override the default
parameters by using the follow1ng device-dependent parameter commands
in the FILES11 command line:

COMPAREDATA
ERRORLIMIT
INTERLEAVE
RANDOM
TEMPORARYFILE

The following example uses some of these parameter commands:

To¥=FILESELL 0RO COMPAREDATA=YES RANDOM=NO TEMFORARYFILE=400

This command line selects DBO: for I/0 exercising. IOX compares data
read with data written, sequentially accesses the blocks in the file,
and opens a 600-block temporary file. Example 4-1 in Section 4.7
illustrates and describes how you test an RLO2 with FILES11l.

Once you have selected a device, the default parameters become fixed
for that device. You cannot reset them without first deselecting the
device.

When you issue the FILES1l command in Interactive Mode (while an
exercise 1is 1in progress), IOX Dbegins testing the specified device
immediately.. When you issue the FILES1l command in Command Mode
(while no exercise is in progress), I0X includes the specified device
in its list of devices to exercise but does not begin the exercise
until you start the exercise with the START command.

If no commands are specified within the FILES1l command line, the
device 1is exercised with the default parameters currently in effect.
Commands can only be separated by spaces or tabs.
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HELP

H[ELP]

HELP is a display command.
commands at your terminal.

You type HELP to display a summary of

IOX

T
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INTERLEAVE

I[NTERLEAVE] number

INTERLEAVE is a parameter command that sets a device-dependent
parameter for disk testing. The INTERLEAVE command sets the number of
blocks to be skipped before IOX writes the next buffer of data. The
INTERLEAVE factor applies only to sequential testing: that is, if you
have set RANDOM NO. If you have set RANDOM YES, IOX tests Dblocks on
the disk randomly and ignores the INTERLEAVE factor. The initial
default for RANDOM is RANDOM YES.

You can use the INTERLEAVE command within the FILES1ll, SELECT, and
VERIFY command 1lines to override the current default for the disk
being selected.

The initial default is four blocks.
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LOGFILE

L[OGFILE] Y[ESs]/N[O]

LOGFILE is a general parameter command. You use the LOGFILE command
to direct activity and error reports either to your terminal or to a
log file in your default disk area. Section 4.10 discusses the
content and format of activity and error reports in detail.

LOGFILE NO directs activity and error reports to your terminal.
LOGFILE YES directs activity and error reports to the log file.
Summary reports, which IOX generates when you issue the PRINTSUMMARY
command, are displayed at your terminal regardless of how you have set
LOGFILE.

IOX does not open a new log file each time you run an exercise with
LOGFILE enabled. Instead, it creates the file when you first run an

exercise, and then appends to the created file. The file is in your
area and is named as follows:

YYYYYY - LOG

where yyyyyy is the name of the task currently running IOX on your
terminal (IOX, another task name, or the name of your terminal, for
example TT10).

In addition to activity and error reports, IOX inserts the following
date and time information into the log file:

® When the exercise began, followed by the output of the
PARAMETERLIST command

® When the exercise‘ended

® When a log file was started

® When log file entries were terminated
® When an exercise was aborted

For example, all exercises begin with an event 1line such as the
following:

0¥ ~— 2¢-JUL-83 11115124 skkhdokik EXERCISER STARTED sdkskdokk
and end with an event line such as:
TOX == Z0-JUH -85 113120334 kx¥kkskk EXFRUTEER TFRMINATED X¥kkkkkx

The initial default is LOGFILE NO.

4 \
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LOOPBACK

L[ooPBACK] Y[Es]/N[0]

LOOPBACK is a parameter command that is wused only for exercising
terminals. The LOOPBACK command causes IOX to read Dback ASCII
characters it has written to a logged-out terminal. To use LOOPBACK,
you must have installed a loopback connector on the terminal line and
the terminal line must have typeahead enabled.

Before using LOOPBACK, certain terminal characteristics must be set.
These characteristics are SLAVE, PASSTHRU, NOECHO, LOWERCASE, and
NOWRAP. They must be set BEFORE the loopback connector is installed.
Typeahead must also be enabled. Since typeahead is required, LOOPBACK
is available only on systems with the full-duplex terminal driver.

LOOPBACK is useful for testing a terminal line and interface, since
characters must be written by the interface to the line, reversed by
the loopback connector, sent back up the line, received by the
interface, and read successfully for IOX not to report an error.
LOOPBACK NO is designed to test a terminal by displaying a portion of
the ASCII character set. '

LOOPBACK NO is the default.




THE I/O EXERCISER (IOX)

PARAMETERLIST

PAR[AMETERLIST]

PARAMETERLIST is a display command. PARAMETERLIST displays at least
two kinds of information. For example:

IOX>PARAMETERLISET

BUFFERSTZE= 1024, COMPAREDATA= YES R
ERRORLIMIT= 10, CONTROL D= YES
INTERLEAVE= 4, LOGFILE= NO
PAETTERM= (. LOOFR&ACK= NO
RECORDIE= 1024, RANDOM= YFES & ‘.
RUNTIME= &, REFORTERRDRS= YES
SUMMARYTIME= 1. RETRIES= YES
TEMPORARYFTLE= 9S00, UINLUMECHECK= YE&

WAalT= YES

WRITECHECK= NO B
Buffer space usage= 3290.:1924.:1924.:1. (2]

@ The current default parameters

@® 10X buffer space statistics

At most, PARAMETERLIST displays four kinds of information:

® Current execution default parameters

® 10X buffer space statistics
I0X may also list the:

e List of tasks initiated by the EXECUTE command

® Devices selected for testing with FILES11l, SELECT, and VERIFY
Example 4-5 describes the information in the four parts of the

PARAMETERLIST display that correspond to these four kinds of
information.

Example 4-5 PARAMETERLIST Display Shown in Four Parts

SUTE v o CBAT DO /LT G)

11 8Y: TEMPORARYFILE=800 ERRORLIMIT=050
TOXSELEDT M0 RECORDS=350 BUFFERSIZE=Y?00 RETRTIEG=ND
IOR-YFRIFY MO RANGE 20031000 RAMDOM=MO INTERLEAVE=S
TOXFARAMETERLIST

(continued on next page)
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PARAMETERLIST (Cont.)

Example 4-5 (Cont.) PARAMETERLIST Display Shown in Four Parts

Hevice Mode FBuffersize Filesize/Records/Range Farameters
Mo VFY 1024, 200, = 12000, RET INT=8, ERR=10,
MO SEL 706, 350, CoM ERR=10.
5Y01 F1i 518 800, COM RFT RAN ERRE=S0
Tashk Sltatus Dommand 1irne } ()
el BAD DUELED (LIRS
COMPARETATA= YES 7
COMTROL C= YES
LOGFTLE= NO
LIHIFBRACE= HO
; 1024, RahiM= YFS&
RUNTIME= 5. FEPDRTERRORS= YES % "
SUMMARYTIME= 1. RETRIFS= YFE&
TEMFORARYFTLE= 500, UOLUMECHE D K= YES
WalT= YES
WRITTEDHECK= NO y
Buffer seace gspdges D328, 11020, L1SR8. 12, (2]

Current defaults at the time you entered the PARAMETERLIST
command. None of the defaults have been changed by the
command sequence in the example. These are the initial
default parameters. You can alter the default for these
parameters. See the description for the appropriate command
in this section.

IOX buffer space statistics. The form of these statistics
is the following:

totalmemory: freeblock: freebytes: fragments
totalmemory
Size of IOX buffer space in bytes.
freeblock

Size of the largest free block of IOX buffer space in
bytes.

freebytes

Total amount of free bytes available in IOX buffer
space.

fragments
Number of memory fragments in IOX buffer space.
In the examples, these statistics have changed to reflect

the buffer allocations for the three devices that you
selected for testing.

0o (©
(4]

T
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PARAMETERLIST (Cont.)

©® Sselected devices and their device-dependent parameters.
These parameters correspond to the default parameters unless
you have overridden the defaults in the command 1line that
you used to select the devices. '

This part of the display has five fields that are labeled by function.
They are as follows:

device

Device mnemonic of the selected device.

mode
Testing mode selected, either VERIFY (VFY), SELECT
(SEL), or FILESl1ll (Fll).

buffersize

Buffer size used for reading data from the device and
writing data to the device. You can alter the buffer
size for magnetic tapes, NFS disks, and cassettes.
Files-11 disks have a fixed buffer size of 512(decimal)
bytes. DECtapes have a fixed buffer size of
1024 (decimal) bytes.

filesize/records/range
One of the following:

e Temporary file size in blocks for disks selected
with FILES11l

® Number of records to test for magnetic tapes and
cassettes selected with the SELECT command

® Range of blocks to be tested on NFS disks that you
selected with the SELECT or VERIFY command

parameter
Device dependent parameters. These either specify a value,

such as INT=8. or ERR=10. (INTERLEAVE 8 or ERRORLIMIT 10),
or their presence indicates that you have set a YES/NO

parameter to YES. For example, in (4) RAN means that you
set RANDOM YES; and, in (6), the absence of RAN means that
you set RANDOM NO. See Section 4.6 for a list of what

parameters apply to what devices and modes of testing.

This display line corresponds to the command line discussed
next.

This is the command line that you used to select SY: for
FILES11l testing, overriding the TEMPORARYFILE and ERRORLIMIT
defaults. IOX tests SY: as a Files-11] device, using the
following parameters:

@ A 512-byte data buffer (£fixed)

® A TEMPORARYFILE size of 800 blocks
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® COMPAREDATA enabled (by default)
@ RETRIES enabled (by default)
® RANDOM YES (by default)
® An error limit of 50 errors
(6) The display line corresponding to the command line discussed
next.
The command line you used to select DMO: with VERIFY. IoX
tests DMO:, using the VERIFY mode with the following
parameters:
® The default buffer size of 1024 (decimal) bytes
® The range of blocks 200 through 1000
® RETRIES enabled (by default)
@ RANDOM disabled
e The INTERLEAVE factor set to 8
® The default error limit of 10
® The 1list of tasks initiated by the EXECUTE command
corresponding to the command line discussed next.
This part of the display has the following fields:

® Task Installed -- taskname (...BAD)

® Status Execution -- status (QUEUED, ACTIVE, SUCCESS,
WARNING, ERROR, SEVERE ERROR)

® Command Line -- line passed to the task

(9] The command line you used to execute the BAD utility.

In Command Mode, you can use CTRL/O to suppress the output of
PARAMETERLIST. In Interactive Mode, CTRL/O has no affect on the
output.

l
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PATTERN

PAT[TERN] [patternnumber]

PATTERN is a general parameter command as well as a display command.

You use PATTERN as a parameter command (with an argument) to set the

pattern that IOX writes and reads during I/O testing. The PATTERN
display command (with no argument) displays all 13 patterns and shows
the pattern that is the current default with an asterisk (*).

The following example illustrates the default pattern when you use
PATTERN as a display command:

TOX-FPATTERN

= Handom Data *
= Q00000000000

= \777779177777

= 125252,052525

= 1655559133333

= 1631246163124

i 3> i 3 = O

555Gy 195555

e R I e ReTodede)

ROR-N

2 QRRR2

B o= 111111s111111
o= Q07417007417
021042,021042
1042105104210
13 = QR2652,002652

To change the default pattern from random data to "125252,052525",
which is pattern 3, you type:

TOX=FATTERN 3

Using the display form of PATTERN now shows that the asterisk moved
from pattern 0 to pattern 3 after you changed the default:

TOX=FPATTERN

0 = Random Uata
1 o= 000000000000
2 LV77777+V\77777
x4

125252052520 %

LSRN R

il

B
i

= 165555, 133333
5 o= 1631269163126
6 = 05EHG5,155550
7= QRAIZLA22222
8 = 111111111111
g o= Q074172007417
10 = 021042,021042
11 = 104210+104210
12 = OH24GR,052652

The form of the PATTERN command that changes the pattern default is
valid only in Command Mode.

Pattern 0 is random data from pure portions of the 1I/0 Exerciser
itself. When you use the random data pattern, the buffer size should
never exceed 3400(decimal) bytes or IOX will generate unpredictable
data compare errors. i

The initial default pattern is random data, pattern O.
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PRINTSUMMARY

PRI[NTSUMMARY ]

PRINTSUMMARY is a display command that is valid only in Interactive
Mode.

IOX outputs activity reports and error reports. Activity = reports
summarize IOX processing information, such as how long an exercise
will run and how many ASTs have been executed. There are three kinds
of activity reports: accumulated totals, interval reports, and
summary reports. (For a complete description of these three kinds of
activity reports, see Section 4.10.)

Summary reports and interval reports have the same content and format.
However, IOX generates interval reports at the time intervals that you
have set with the SUMMARYTIME command. IOX generates summary reports
when you en<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>