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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 THE MANUAL

The RSX-11M/M-PLUS System Management Guide consists of 18 chapters and
two appendixes as follows:

Chapter 1 summarizes each program and procedure described in Chapters
2 through 18.

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 handle I/O0 to
the console output device (CO0): and record system messages at a
terminal and/or in a log file.

Chapter 4 describes how you use the I/0 Exerciser (IOX) to detect and
diagnose I/0 problems on the disk 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 the
convenience of multistream line-printer spooling.

xiii
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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 User Environment Test Package
(UETP) after system generation to verify that you have generated a
working operating system.

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, how to write
them, and the use of 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 1is a task that compacts
memory space in system-controlled partitions.

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/M-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.

xiv
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CONVENTIONS USED IN THIS MANUAL

Convention

red ink

blue ink

lowercase

UPPERCASE

[optional]

shading

CTRLX

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 1line 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 1line, lowercase 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 vyou 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.

Red shading indicates that the text describes

only RSX~11M. operating systems.

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

The symbol CTRL/x 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 RSX-11M/M-PLUS System Management Guide documents these new
capabilities of RSX-11IM V4.0 and RSX-11M-PLUS V2.0:

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

2. DIGITAL Command Language is available on RSX-11M V4.0.

3. You can augment the DIGITAL Command Language with vyour own
commands and write your own command language interpreters.

The other programs and procedures described in this manual have all
been enhanced to include new functionality. The following lists

descriptions of new software and the enhancements to previously
existing software for RSX-11M V4.0 and RSX-11IM-PLUS V2.0.

Account File Maintenance Program (ACNT)

1. When adding or modifying an account entry, you can specify a
default command language interpreter (CLI).

2. When adding or modifying an account entry, vyou can specify
whether or not the terminal on which a user logs in is to be
a slaved terminal.

3. You can specify logical device names as the wuser's default
device (SY:).

Console Logger

l. You interface with the Console Logger with one keyword from
MCR or DCL instead of five.

2. Tasks can read from the console terminal.

3. The Console Logger time-stamps messages written to the
console output device (CO:).

I/0 Exerciser (IOX)
1. Three new commands:

a. COMPAREDATA allows you to disable data comparisons during
testing.

xvii
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Resource

1.

2.

SUMMARY OF TECHNICAL CHANGES

b. RANGE allows you to determine the range of blocks to be
tested on nonfile-structured disks. You can also use
RANGE to display the current range of blocks to be tested
on the specified disk.

c. RECORDS allows you to specify the number of records to
test on magnetic tapes and cassettes.

The ITERATIONS command has been eliminated.

The FILES1l1, SELECT, and VERIFY commands have been modified
to accept commands in their command lines that set exercise

parameters.,

Exercising of magnetic tapes and DECtapes has been improved
to allow testing of the entire tape and the testing of one
tape while another is rewinding.

The CONFIGURE command allows you to specify multiple wunits
per command line. CONFIGURE also accepts any disk or tape
unit to which you can assign a logical name with the MCR ASN
command.

The EXECUTE command sends leading blanks to the task to be
executed.

You can use CTRL/O with the PARAMETERLIST and PRINTSUMMARY
commands while no exercising is in progress.

The random data pattern from pure portions of the IOX task is
the default pattern.

Monitoring Display (RMD)

Two new displays have been added: Active Task Display and
Task Header Display.

RMD parses an MCR command line so that you can select a
display page and enter setup commands from the MCR command
line.

The Memory Display includes a DECnet node name or system

. hame.

Setting Up and Running the Queue Manager

1.

2.

MCR and DCL are supported.

Naming conventions for the spooled output device, the
device-specific queues (colon optional), the device itself,
and the processor that "owns" the device (colon optional)
have been changed so that these entities all have the same
name; for example, LPO:.

You can now initialize print processors as shareable. This
means that a line printer is not permanently attached. It is
attached only while the Queue Manager is passing a print Jjob
to it.

xXviii



SUMMARY OF TECHNICAL CHANGES

SHUTUP Program

2. The NOBROADCAST bit is honored except during the 1last five
minutes before shutdown.

3. The message "SHUTUP operation complete" is output before the
system halts.

4, A task~build option lets you specify the time~out interval
for [1,2]SHUTUP.CMD.

User Environment Test Package (UETP)
1. You can specify devices to be excluded from'testing.
2. You can determine how many times to run UETP.
3. You can select one or more of the five UETP tests.

4, UETP prints a message identifying the test and the time at
the start and end of each test.

5. UETP searches for RSXMC.MAC.

virtual Monitor Console Routine (VMR)

VMR can now fix and unfix tasks in system—~controlled partitions on
mapped systems. Both the mapped and unmapped versions of VMR can be
used to fix and unfix a task.

The following are new or revised commands for VMR:

FIX New keywords are:

INS New keywords are:

/CLI Specifies that the task being installed
is a command line interpreter (CLI).

/FIX (RSX-118 systems only.) Specifies
whether memory~resident tasks on RSX~11S
will be fixed in memory.

/I0P Specifies that a privileged task can
overmap the I/0 page.

xix
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SET

SUMMARY OF TECHNICAL CHANGES

/SYNC (RSX~11M~FLUS multiprocessor systems
enly.) Synchronizes task use of & common
regicon,

New keywords are:

/BOOT Allows a system saved on an RX02 to be
booted on RX01l and vice versa.

/DENS Specifies 1600 bpi density for the
following magnetic tapes: TE16, TUl6,
TU45, and TU77.

New or revised keywords are:

/ABAUD Enables autobaud detection for a
terminal's remote dial=~up line.

/BRO Specifies whether a terminal will
receive messages from the MCR BROADCAST
command.

/MAXEXT Establishes the maximum size to which a

task can extend itself by means of the
Executive EXTEND TASK directive,

/NETUIC Specifies the UIC in which
DECnet~related tasks will be stored.

/PLCTL Displays or sets the pool limit

parameters used by the Pool Monitor Task
(PMT) .
/PUB Displays or sets a device public (/PUB)

or nonpublic (/NOPUB).

/REMOTE Now allows the setting of the initial
baud rate of a remote dial~up line for a
terminal.

/RNDC Defines the 1length of the Executive
round-robin scheduling interval.

/RNDH Defines the highest priority that will
be considered for Executive round-robin
scheduling.

/RNDL Defines the lowest priority that will be
considered for Executive round-robin
scheduling.
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SUMMARY OF TECHNICAL CHANGES

/8WPC Defines the length ¢f 2 single Executive
swapping interval.

/SWPR Defines a priority range for Executive
swapping.

/TERM New terminal types allowed: LAl2, LA34,

LA38, LAl0O, VT101, VT102, VT105, VT125,
VT131, and VT132.

xxi April 1983






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 such information as an
account number (the wuser's UIC) and password, default device (SY:),
user's first and last name, and default command language 1interpreter
(CLI). ACNT allows a privileged user to create an account file, add
and delete accounts, modify accounts, list the accounts, examine an
individual account, and sort the account entries.

The chapter gives an example of 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/0 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 (IO0OX)

The I/0 Exerciser (IOX) detects and diagnoses I/0 problems on the disk
and tape 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 wunits 1in vyour system. You choose an exercise appropriate to a
unit and set exercise parameters that determine how the wunit is
exercised.
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The chépter documents each IOX command in alphabetical order and gives
examples that illustrate and explain how to set parameters for the
three kinds of IOX exercises. .

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 (UDAS0) 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/0 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.

Chapter 6 - Resource Monitoring Display (RMD)

The Resource Monitoring Display (RMD) provides information about the
active tasks 1in 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.

i e

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 line printers and the print jobs to be 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 gqueues and can alter the characteristics
of jobs in gqueues. Some installations may have wuser-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.
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The chapter includes an illustrated explanation for setting up the
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 off all
logged-in terminals, submitting the user-written command file
LB:[1,2]1SHUTUP.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 - User Environment Test Package (UETP)

The User Environment Test Package (UETP) 1is wused after system
generation to wverify that you have generated a working operating
system. UETP consists of several command files that wverify the
presence and operation of devices, test the basic Executive features,
and verify the presence of system utilities.

UETP consists of five test modules: Load Test, I/0 Exerciser Test,
Utilities Test, MCR Command Test, and Interactive Utilities Test. You
can select which of these tests to run, indicate how many times to run
UETP, select or omit extended comments, and exclude devices from
testing.

The chapter contains a sample UETP terminal session.

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 boot it.

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

Chapter 11 - Command Language Interpreters

A command 1line interpreter, or CLI, 1is a task that services
unsolicited commands meant for the operating system 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

.
NCY_TTM/M_DT 1T i r 3 -~ ~
RSX-11M/M-PLUS is MCR, which controls the operating system.
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A CLI is also an efficient means of interfacing an application command
processor to any number of terminals, because no read QIO or character
AST processing is 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) is a general purpose command
language syntax implemented on several DIGITAL operating systems.

This chapter explains the ways in which DCL can be installed on vyour
system and documents the means by which the DCL task parses and
translates commands. In 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 Monitoring Support

Pool monitoring support controls the use of the system's dynanic
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).

Chapter 14 - Shuffler Support

The Shuffler (SHF) 1is a privileged task that compacts space 1in
system-controlled partitions when a memory allocation failure occurs.
The Shuffler operates only within system-controlled partitions. This
chapter describes ©Shuffler structure, Shuffler interaction with the
operating system, ways to monitor the Shuffler, and Shuffler
algorithms for the operating system.
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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 use in identifying the contents of system UFDs. A
section on file-naming conventions is also included.



CHAPTER 2

THE ACCOUNT FILE MAINTENANCE PROGRAM (ACNT)

RSX-11M/M-PLUS provides 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 a user
tries to 1log 1in, the system checks the HELLO or LOGIN command
parameters against the account file to determine whether or not the
user shculd have access to the systen.

2.1 CONTENTS OF THE ACCOUNT FILE
Each account in the account file contains the following information:
e UIC (the account number)
e Password
e User's default system device
e First name
e Last name

e User's Command Line 1Interpreter (CLI) 1if the system has
multi-CLI support

e Date and time of the user's most recent login
e The number of times that the user has logged in to the system

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

2.2 INVOKING ACNT
Invoke ACNT, from a privileged terminal, as follows:

>RUN SACNT FET
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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).

2.3 ACNT OPTIONS

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

e (C) Create an account file,.

e (A) Add 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.

e (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.

2.3.1 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.SY¥S) 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. You
should, 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. After you
invoke ACNT, it responds with a list of options and a prompt.

Options are: A - ADD, C - CREATE FILE, D - DELETE, E - EXAMINE,
L - LIST, M - MODIFY, S - SORT, CTRL/Z - EXIT

Enter option: C

Enter maximum number of accounts: 35. G

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.
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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.

2.3.2 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).

e Password.

e User's default system deVice.

e First name.

e Last name.

e User's CLI. 1If your system does not have multi-CLI support,
ACNT does not prompt vyou for the wuser's CLI (MCR is the

default).

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

ACNT maintains the file in ascending order by UIC.
The prompts for the password, first name, and last name specify the
maximum number of characters that ACNT accepts. The legal characters
for user names and passwords are as follows:

e A through Z, upper- and lowercase

e 0 through 9

e ' (apostrophe)

e . (period)

e - (hyphen)

e S (dollar sign)

e ! (exclamation point)

The default system device prompt requests a device name and unit
number (optional if 0). 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 (:).

2-3
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ACNT remains in Add mode until you press the ESCAPE key to request a
list of options.

2.3.3 Examining Account Entries
The Examine option displays two lines of detailed information for each
account in the account file. The first line contains, from left to
right, the following information:

e UIC

e Password

e First name

e Last name

e Date of the last login.

e Time of the last login.
e Number of times the user has logged in to the system.

e User's CLI. 1If your system does not have multi-CLI support,
ACNT displays the default CLI (MCR).

e Whether the user's terminal is to be slaved after login.
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ACNT remains in Examine mode until you press the ESCAPE key to request
a list of options.

2.3.4 Modifying Account Entries

The Modify option allows you to change the password, default system
device, 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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ACNT remains in Modify mode until you press the ESCAPE key to request
a list of options.

2.3.5 Listing Account Entries

The List option either displays on the user's terminal or spools to
the 1ine ©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 1in vyour system. If the spooler is not installed, you may
print ACCNT.DMP after you exit from ACNT.
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When the list operation is complete, ACNT displays 1its options and
prompts for a choice.

2.3.6 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.

ACNT remains in Delete mode until you press the ESCAPE key to request
a list of options.
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2.3.7 Sorting the Account Entries

The Sort option sorts the account entries in ascending order by UIC.
The following example shows how to sort the account file on
RSX-11M/M-PLUS systems:

Options are: A - ADD, C - CREATE FILE, D - DELETE, E - EXAMINE,
L - LIST, M - MODIFY, S - SORT, CTRL/Z - EXIT
Enter option: SGD

-

When the sort operation is complete, ACNT displays all its options and
prompts for a choice.

2.3.8 Exiting from ACNT
The Exit option allows you to exit from the ACNT program. The
following example shows how to exit from ACNT on RSX-11M/M-PLUS
systems:

OPTIONS ARE: A - ADD, C - CREATE FILE, D - DELETE, E - EXAMINE,

L - LIST, M - MODIFY, S - SORT, CTRL/Z - EXIT

ENTER OPTION: ®ED

When you exit from ACNT, ACNT displays the following message on your
terminal:

OPERATION COMPLETE

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

Explanation: You attempted 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 1is 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 1in 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: 1In response to the prompt Enter option:, vyou
did not specify A, ¢, 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. 1If the
device is full, delete some files. Create a new UFD 1if
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.

2-9
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THE CONSOLE LOGGER

The Console Logger consists of a driver (CODRV) and a task (COT...)
that handle I/0 to the console output device (CO:) and record
time-stamped system messages on a terminal or in a log file or both.
You select support for console logging in SYSGEN. ‘

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/O0 to CO: 1is controlled by the
console output task (COT...) and the console driver (CODRV). When the
Console Logger is not active, CO: 1is a pseudo device, and I/O to CO:
is controlled by the terminal driver. 1In both cases, output to CO:
can be forwarded to a terminal that vyou assign as the console
terminal.

3.1.1 CO: as a Pseudo Device

When the Console Logger is not active, CO: 1is a pseudo device. You
can redirect CO: to any terminal on vyour 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 1I/0 to CO:. You use a
console logging command to assign the console terminal (see Section
3.4.5) rather than redirecting CO: with 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
and in the log file, only on the console terminal, or only in
the 1log file. 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 1issuing the message in the
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 logging in SYSGEN, 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:

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 the COT... task 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.

2.2 9 m
Je el L

Tasks communicate with the console driver (CODRV) by issuing QIOs.
CODRV handles QIOs to CO: for reading, writing, attaching, and
detaching. All other I/0 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 issue QIOs to write system
messages to the console terminal and/or console 1log file. For
example, HELLO issues a QIO to write a message to the consocle 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 wusing the NOCOTERM option
(discussed in Section 3.4.4).

The buffer in COT... accepts messages not longer than 256(10) bytes.
(Setting the buffersize of device CO: with the MCR SET /BUFFERSIZE
command has no affect on this restriction.)
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Table 3-1
Summary of Console Logging Commands

MCR Command Meaning

SET /COLOG Displays the current
console terminal and
logfile assignments.

SET /COLOG=0N Starts console logging.

SET /COLOG=0FF Stops console logging.

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

SET /COLOG/COT[ERM] [=TTnn:} Changes the console
terminal assignment.

SET /COLOG/NOLOGFILE Disables the logfile.

SET /COLOG/LOG[FILE][=[filespec]] 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 COMMAND DESCRIPTIONS

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

e Disable the console terminal or the log file
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The general format of console logging commands in MCR is:
>SET /COLOGI[MCRoptionl...

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 1log file assignments,
type:

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

>SET /COLOG

coT —-
Console = TTO000:
Logfile = DB000:[1,4]CONSOLE.LOG;1

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

CcoT --
Console = None
Logfile = None

3.4.2 Starting Console Logging
The following command line starts console logging:
>SET /COLOG=0ON

When you start console logging, COT... retains the current console
terminal assignment. 1f you have just booted the systen,
COT... assigns CO: to TTO:. The default location and name of the log
file is LB:[1,4]CONSOLE.LOG. COT... always creates a new version of
the default log file when you start consocle logging.
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3.4.3 Stopping Console Logging
The following command line stops console logging:

>SET /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 vse the MCR DEV command
to monitor how CO: 1is redirected.

NOTE

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

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

>SET /COLOG/NOCIOTERM]
This command line enables you to maintain a 1log 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.

You can disable the console terminal by assigning the console terminal
to the null device {(NL:).

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

>SET /COLOG/COTERM

restores the most recent console terminal assignment.

3.4.5 Reassigning the Console Terminal
The following command line reassigns the console terminal:
>SET /COLOG/COT[ERM] [=TTnn:]
where TTnn: is the newly assigned console terminal. When you boot
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:
>SET /COLOG/NOLOGFILE
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.
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3.4.7 Reassigning the Log File
The following command line reassigns the log file:
>SET /COLOG/LOG[FILE][=[filespec]]
where filespec is any legal file specification as described 1in the

RSX-11M/M-PLUS Utilities Manual. The default filespec is
LB:[1,4]CONSOLE. LOG.

To change only part of the log file filespec, type only that part of
the filespec after the equal sign that you want to change. For
example, if LB: is DRO: and you want to make the 1log file
DB0:[301,551CONSOLE.LOG, type:

>SET /COLOG/LOGFILE=DBO:[301,55]

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

>SET /COLOG/LOGFILE=TESTLOG

In all cases, COT fills in the missing parts of the filespec with
parts from the default filespec, 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:

>SET /COLOG/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 log file is created, the rest of the filespec does
not change.

To change the log file back to the default, type:
>SET /COLOG/LOGFILE

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

3.4.8 Using Multiple Console Logging Commands

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

>SET /COLOG=ON/COTERM=TT17:/LOGFILE=TESTLOG.TST

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

>SET /COLOG/NOCOTERM/LOGFILE
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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:

>DEV CO:
The system responds:
CO0: LOADED

This response means that the console driver (CODRV) is loaded and that
COT... handles system messages to CO:.

Use the console logging display option to display the console terminal
assignment:

>SET /COLOG

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

>DEV CO:
C00: TTnn:

where nn is the terminal to which the CO: pseudo device 1is
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. In 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: 1in a log file, then use the
MCR DEV command to determine the status of CO:

>DEV CO:
C00: LOADED

This response means that the console driver 1is 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: WITH THE MCR REDIRECT COMMAND

Use the MCR REDIRECT command to redirect CO: to a terminal only when
the <console 1logger is not active. 1If you try to redirect CO: while
the console logger is active, you will receive the following error
message:

>RED -- Device not redirectable
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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: before 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:
>RED TT0:=CO:
If you then start console logging again, COT... will assign TTO: as
the console terminal.
NOTE
Do not redirect CO: to CO:.

3.7 READING THE LOG FILE

Because the current log file 1is open for writing if LOGFILE 1is

enabled, you can read it only by using PIP with the Shared Read (/SR)
switch. For example, if the log file is DR0:[1,4]CONSOLE.LOG, and you
type

>PIP TI:=DRO:[1,41CONSOLE.LOG
PIP responds:

PIP -- Open failure on input file
DRO:[1,4]CONSOLE.LOG;1 -- Accessed for write

To read the log file, type:
>PIP TI:=DR0:[1,4]CONSOLE.LOG/SR

A sample log file follows:

16:43:19 Logout user [1,4] TT53:

16:43:35 Login user ALPHA {7,334 TT53:
16:45:07 Login user BRAVO [7,42] TT13:
16:46:21 *** DMO0: -- DISMOUNT COMPLETE

1A:46:32 Login wuser DECNET [240,240] TT30:
16:47:22 Login wuser CHARLIE [7,373] TT22:
16:47:38 *** LP0: —-- NOT READY

16:47:49 Logout user [1,4] TT53:

16:47:58 Logout user [7,373] TT22:

16:48:01 Login user ALPHA [7,334] TT53:
16:49:40 Login user DECNET [240,240] HTO:

3.8 SAMPLE CONSOLE LOGGING TERMINAL SESSION

Example 3-1 shows a console logging terminal session illustrating how
you wuse all the commands described 1in the previous Sections 3.4
through 3.7.
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Example 3-1 Sample Console Logging Terminal Session

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

+*SET /COLOG

coT -~

Console = None "
Logfile = None

DNEYV COd

COO: TTO! 9
*SET /COLOG=0N (3]

*DEV CO¢

CO0¢: LOADEL

*BET /COLOG

car -~

Console = TT000:

O 0 ©

*SET /COLOG/COTERM=TTS1:

*8ET /COLOG/LOGFILE=DR!{L301,551TEST
cor --

Console = TTOS1

»SET /C0OLOG

cart -~

Logfile DEOCOIL1,41CONSOLE.LOGH ,j
*SET /COLOG

cor --

Console = TTOG1:

Logfile = DROOOIL3IOI,SSITEST.LOGHL

*SET /COLOG/NOCOT

*SET /COLOG

coT -- (8]
Console = None

Logfile = DROOOIL301,5SSITEST.LOGH]

*DEY CO¢ 9
C00! LOADED

*8ET /COLOG/COTER/NOLOG

*8ET /COLOG

Logfile = None!

*SET /COLOG/COTERM=TT17:/L0G=

Console = TTO0171¢

Logfile = DROOOILI01,SSITEST.LOG:2

*SET /COLOG=0FF

>SET /COLOG

cotr -~
Console = None @
Logfile = None

*DEV COY
Coo! TT17¢

*RED TTS1:1=C0¢

*DEV CO3

Cco00: TTS1:

>SET /COLOG=ON/LOG=DEL1!(7,3011

*SET /COLOG

coT --

Consocle = TTOS11

Logfile = DROO1ICLZ7,3011CONSOLE.LDGH1
*8ET /COLOG/COT=TTO:/LOG

*SET /CDLOG

cat --
Console
Logfile

TTC00:
DRCOOIL1,4]1CONSOLE.LOG?3

B u

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

*PIP TIt=LRBIL1,41CONSOLE.LOG

FIP -- Oren failure on inrut file (16)
DEOIL1,4]CONSOLE.LOG32 -~ Accessed for write

*FPIP TI{=LBIC1:,41CONSOLE.LOG/SKR

16143119 Lodgout user [1+4] TTS3!

16143335 Login wuser ALFHA (77,3341 TTS3:

16145107 Losgin user BRAVO [7+42] TT13¢

16146321 X¥% DMO! -- DISMOUNT COMFLETE

16146132 Login wuser DECNET [240:2401 TT30! m
16147122 Login user CHARLIE [7:373] TT22¢

16147138 ¥%%¥ LFO! -- NOT READY

16347149 Logout wuser [1,4] TTS33

16147:58 Lodgout user [7:,3733 TT22¢

16148101 Login wuser ALFHA C7+32341 TTS3:

16149140 Login user DECNET [240,24071 HTO!

=8ET /COLOG/NOCOTERM/NOLOG ;

COT -- Not lodding on a2 terminal or to 3 file» COT exiting ﬂ)
>DEYV CO¢

coo: TT0S

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;1 is the 1log file.
These are both the defaults when you boot 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 filespec with
parts from the default filespec. In this case,
COT... supplies the file type.

Displays the current console terminal (TT51:) and 1log file
(DR:[301,55]TEST.L0G;1) assignments resulting from command
lines 5 and 4.

Disables the console terminal and retains the current log
file (DR:[301,55]TEST.LOG;1). 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: 1is 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.

3-10
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@® 1Illustrates the multiple commands that assign the console
terminal to TT17: and restore the most recent log file.
The display option confirms these assignments. The log file
version number increments.

® sStops console logging. The display option confirms that the
console 1logger is not active. CO: 1is redirected to TT17:,
which was the 1last <console terminal assignment before
COT... exited.

Redirects CO: to TT51: with the MCR REDIRECT command and
confirms this with the MCR DEV command.

Illustrates multiple commands on a command line. Starts
console 1logging, retaining the current console terminal
assignment (TT51:) redirected with the MCR REDIRECT command
in step 13, and opening a log file
DB001:77,301]CONSOLE.LOG;1. The display option confirms
these assignments.

® Illustrates multiple commands on a command line. Assigns
the console terminal to TT0: and restores the default log
file. The display option confirms these assignments. The
version number of the log file increments.

Illustrates what happens when you try to read an open 1log
file without the Shared Read switch (/SR).

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

@® Disables the console terminal and the log file.
COT... exits because no console logging 1is 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:.

User Action: Use the COTERM option to assign a terminal in vyour
hardware configuration to CO:
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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 errors, 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.

COT -- Unable to redirect CO: to a terminal - CO: 1is offline, COT exiting

Explanation: CO: 1is 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:

SCOT -- LUN assignment to console terminal failed

User Action: Start console logging again, specifying a 1legal
console terminal. Then stop console logging.
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COT -- Illegal command - Console logging has not been turned on

Explanation: You issued a console 1logging 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 1is any 1legal filespec
designated for the log file. The error code, -nn., is an I/0
Error Code described in the IAS/RSX-11 I/0 Operations Reference
Manual.

User Action: Look up the I/0 Error Code in the TIAS/RSX-11 1I/0
Operations Reference Manual and take the appropriate action.




CHAPTER 4

THE I/O EXERCISER (IOX)

The I/0 Exerciser (IOX) detects and diagnoses I/O problems on the disk
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/O
exercise

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

e Distinguishes between file~structured and nonfile-structured
volumes

e Categorizes the IOX commands by function

4.1.1 Overview of the Steps Involved in 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, and DECtapes)

e Kind of exercise 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 I/0 exercise include your making
decisions about these three aspects of testing. Using the I0X Command
Language, you implement these decisions and run an exercise.
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Running an I/0 exercise consists of 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 wunit 1in vyour
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 IOX exercising on disks, magnetic tapes, cassettes, and
DECtapes. You can use IOX to exercise any disk or tape unit in your
hardware configuration that has a mounted volume and is not allocated
to another user. By default, 10X 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/0 exercises consist of four steps:

1. Writing 1024. 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

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 set exercise
parameters that determine: the data pattern to be written, the range
of blocks to be tested, and whether to test blocks sequentially or
randomly.

4.1.2.2 How IOX Exercises Magnetic Tapes and Cassettes - I0X uses the
same algorithm to exercise magnetic tapes and cassettes. IOX rewinds
the tape, writes one record, space reverses one record, and then reads
the record that was just written. This repeats until the number of
records that you specified for testing are read. At the end of the
exercise, 10X 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 set exercise parameters that
determine: the data pattern to be written, the size of the data
buffer, and the number of records to be exercised.

4-2



THE I/O0 EXERCISER (IOX)

4.1.2.3 How 1IOX 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. bytes) . You can set a test
parameter only to determine the data pattern that I0X writes to the
DECtape.

4.1.2.4 Nonfile-Structured and File-Structured Volumes - IOX exer-
cises devices with two kinds of volumes: nonfile-structured (NFS) and
file-structured (Files-11l). The meanings of these terms may differ
slightly from other manuals within the RSX-11M/M-PLUS set. In the
context of the I/0 Exerciser, they are defined as follows. All tapes
are NFS volumes. (Throughout this chapter, the term "NFS" describes
devices and the testing of devices that contain nonfile-structured
volumes.) Disks can be either NFS or Files-11l volumes. Files-1l
volumes are only those disks that have been initialized with the MCR
INITIALIZE command and therefore have a home block and a Files-11
structure.

4.1.3 The Four Categories of I0X Commands
The I0X Command Language has four categories of commands:
Function Commands

Select devices for testing, deselect devices from testing, and
initiate tasks to run in parallel with I0X.

Control Commands

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

Display Commands
Display current default parameters, get help text for 1I0X
commands, and display status and activity reports during an I/0
exercise.

Parameter Commands

Set default parameters that affect how IOX tests the devices you
select for testing.

Table 4-1 lists the 10X commands under their appropriate categories.
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Table 4-1
Four Categories of IOX Commands
Function Control Display Parameter
DESELECT ABORT BADBLOCKS ! BADBLOCKS1
EXECUTE CTRL/C CONFIGUREZ BUFFERSIZE
FILES11 EXIT DENSITYL COMPAREDATA
SELECT PROCEED HELP CONFIGURE1
VERIFY RESTART PARAMETERLIST CONTROL_C
START PATTERNL DENSITY1
PRINTSUMMARY ERRORLIMIT
RANGEL INTERLEAVE
SPY LOGFILE
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

I0X is task built as a nonprivileged, checkpointable task that runs at
a priority of 50 in the GEN partition.

You can run IOX by using the

MCR or DCL RUN command or by installing and invoking IOX.

4.2.1 1Installing IOX

Install IOX from a privileged terminal with the
command.

MCR or DCL
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4.2.2 Invoking IOX

You can invoke 103

from any terminal.

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

>I0X
I0X>

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 ...IO0X. After receiving
the prompt, you can enter IOX commands.

4.2.2.2 Invoking IOX When It 1Is Not Installed - If I0X 1is not
installed, invoke it with the MCR or DCL RUN command. In this case,
I0X uses your terminal number to name the task and prompts you using
this task name. For example, if from TT10: you type

>RUN $IO0X
you will be prompted:

TT10>

When you receive this prompt, you can enter I0OX commands.

4-5 April 1983
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4,3 USING INDIRECT COMMAND FILES WITH IOX

You can use indirect command files as input to IOX. 1IOX 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/0 exercise to enter I0X 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.

FILES11l DB2: Chooses DB2: for an exercise that preserves

the contents and structure of the disk.

~e we

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

~e e

monitor when the exercise completes.
After you invoke IOX, type:
IOX>@TEST

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

4.4 SETTING UP YOUR 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. I0X includes in the

default test configuration one of each device type supported by
DIGITAL as unit "0".

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

CONFIGURE [ddnn: [=type]l] ....
where
dad
Device mnemonic
nn
Device number
type
Device type. Either DISK or TAPE.

You can add any unit to the test configuration and assign a logical
device name to it by using the MCR ASN (ASSIGN) command.
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The CONFIGURE command with no arguments displays the current test
configuration. For example:
IOX>CONFIGURE
Disks:
DBO DDO DFO DKO DLO DMO DPO DRO DSO DUO
DX0 DYO0O EMO SYO

Tapes:
CT0 DTO MF0 MMO MSO MTO

To add DKl: and MMl: to your configuration, type:

IOX>CONFIGURE DKl: MMl:

@}

This command line adds DKl: to the configuration as a disk wunit
(because DKO: is already configured as a disk) and MMl: to the
configuration as a tape unit (because MM0O: 1is already configured as a
tape). Section 4.12 describes the CONFIGURE command in detail.

4.5 SELECTING DEVICES FOR EXERCISING

After having configured all the units you want to exercise, you select
units for exercising. When you select a unit, I0X 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 FILES1l, SELECT, and VERIFY
commands. These commands require device and unit specifications
within their command lines.

4,5.1 The FILES11 Command

The FILES11 command selects a disk unit with a mounted Files-11 volume
for an 1I/0 exercise. Exercising with FILES11 does not affect the
contents of the disk being tested.

4.5.2 The SELECT Command

The SELECT command selects a unit with an NFS volume for an 1I/O
exercise. Exercising with SELECT destroys the contents of the volume
being exercised.

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.
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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 blocks 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 units that you select for exercising. You can include these
commands within the FILES1l, 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 FILESl11l - The
following commands affect the exercising of disks that you select with
the FILES11 command:

COMPAREDATA
ERRORLIMIT
INTERLEAVE
RANDOM
TEMPORARYFILE

You can use these commands to set the default parameters before you
use the FILES11 command to select a unit. You can also use these
commands within the FILES11 command 1line to override the default
parameters for the unit being selected.

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

BADBLOCKS RANDOM
BUFFERSIZE RANGE
COMPAREDATA RECORDS
DENSITY RETRIES
ERRORLIMIT VOLUMECHECK
INTERLEAVE WRITECHECK
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You use these commands with the SELECT command to set default
parameters for exercising a unit with an NFS volume. You can use all
but BADBLOCKS within the SELECT command line to override the current
default settings for the device being selected.
Table 4-2 shows the parameters for exercising different types of
devices.
Table 4-2.
Parameter Commands by Device Type for SELECT
Magnetic
NFS Disks Cassettes DECtapes Tapes

BADBLOCKS 1 BUFFERSIZE COMPAREDATA BUFFERSIZE

BUFFERSIZE COMPAREDATA ERRORLIMIT ERRORLIMIT

COMPAREDATA ERRORLIMIT DENSITY

ERRORLIMIT RECORDS RECORDS

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

You use these commands with the VERIFY command to
parameters for testing a unit with an NFS disk.
BADBLOCKS within the VERIFY command line.

set default
You can use all but

4.7 SETTING PARAMETERS FOR EXERCISING FILES-11 VOLUMES

exercise an RL02 with a
Example 4-1 uses the following IOX commands:

This section shows you how to use IOX to
Files-1l1l structure.

PARAMETERLIST

Displays current default parameters, I0X buffer space statistics,
and device-dependent parameters for devices you have selected for
testing.
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Sets the length of time
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(in minutes) that 10X

unit(s) you have selected for testing.

FILES11

Selects a disk with a mounted Files-11 volume for an I/0O exercise

that preserves the contents and structure of the disk.

TEMPORARYFILE

Sets the size of the temporary file that

IOX uses for

Files-11l disks with the FILES1ll command.

START

Starts exercising units that you have selected for testing.

Example 4-1

Exercising an RL0O2 with the FILES11l Command

>ALL DLO: (1)
>MOU DLO: LOUIE (2]
>10X (3
I0OX>PARAMETERLIST
BUFFERSIZE= 1024. COMPAREDATA= YES )
ERRORLIMIT= 10. CONTROL_C= YES
INTERLEAVE= 4, LOGFILE= NO
PATTERN= 0. RANDOM= YES
RECORDS= 1024. REPORTERRORS= YES
RUNTIME= 5. (7] RETRIES= YES P (4]
SUMMARYTIME= 1. VOLUMECHECK= YES
TEMPORARYFILE= 500. 8] WAIT= YES

WRITECHECK= NO
Buffer space usage= 3290.:1924.:1924.:1. Y,
IOX>RUNTIME 3 154
IOX>FILES1l DLO: TEMP=800 (6)
IOX>PARAMETER
Device Mode Buffersize Filesize/Records/Range Parameters

DLO: F1l1 512. 800. (10)
BUFFERSIZE= 1024, COMPAREDATA= YES
ERRORLIMIT= 10. CONTROL_C= YES
INTERLEAVE= 4. LOGFILE= NO
PATTERN= 0, RANDOM= YES
RECORDS= 1024. REPORTERRORS= YES
RUNTIME= 3, (7] RETRIES= YES
SUMMARYTIME= 1. VOLUMECHECK= YES
TEMPORARYFILE=500. 8] WAIT= YES
WRITECHECK= NO

Buffer space usage=

IOX>START

3290.:1308.:1308.:1.

o

exercises

COM RET RAN ERR=10.
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The command sequence in Example 4-1 does the following:
Allocates drive DLO:.
Mounts the disk with label "LOUIE" in DLO:.

Invokes an installed version of IOX with default task name,
«+.I10X.

Displays the initial default parameters with PARAMETERLIST.

®0 000

Changes the default RUNTIME to three minutes.

@ Selects DLO: for FILES1l testing with a temporary file size

of 800 blocks.

Note the difference between the defaults displayed by the

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

@ 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 1its 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. blocks instead of the
500.-block initial default. During FILES11l testing, this
field refers only to temporary file size.

@® The START command begins FILES1l testing on DLO: for a

RUNTIME of three minutes and uses a temporary file size of
800. blocks.

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

magnetic tape with SELECT and an NFS disk with VERIFY. 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 bytes, 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.

4-11
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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/0O 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.
EXIT

Terminates IOX processing and exits from IOX.

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

>ALL MMO:

»MOU MMO: (1)
»10%
10X>FPARAMETERLIST )
BUFFERSIZE= 1024, (3] COMFAREDATA= YES
ERRORLIMIT= 10, CONTROL_C= YES
INTERLEAVE= 4, LOGFILE= NO
PATTERN= 0, (9] RANDOM= YES
RECORDS= 1024, REFORTERRORS= YES > (2]
RUNTIME= 5. RETRIES= YES
SUMMARYTINE= 1, VOLUMECHECK= YES
TEMFORARYFILE= 500. WalIT= YES

WRITECHECK= NO
Buffer srace usade= 3290.11924,11924.11. y

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

IOX>FATTERN 12 (3]

IOX>BUFFER 8192 ()

I0X>DENS MMO$ }@
Densitu= 1600 BPI Characteristic Word= 004004 (octal?’

I0X>SELECT MMO! RETRIES=NO DENSITY=800 ERROR=100 REC=20000 @
I0X:>FARANM

Device Mode ERuffersize Filesize/Records/Rande Farameters
MMO NFS 819z, @ 20000, @ COM ERR=10, @
BUFFERSIZE= 8192, 6 COMFAREDATA= YES
ERRORLIMIT= 190. CONTROL_C= YES
INTERLEAVE= 4, LOGFILE= NO
FPATTERN= 12, 9 RANDOWM= YES 0
RECORDS= 1024, REFORTERRUORE= YES
RUNTIME= S. RETRIES= YES
SUMMARYTIME= 1. VOLUMECHECK= YES
TEMPORARYFILE= 500, WAIT= YES
WRITECHECK= NO
Buffer serace usade= 36038.18188,:118292.13.
IOX>DENSITY MMO!
Iensitu= 800 EFI Characteristic Word= 000000 (octzl) J
IOX>START
I0X -- MMOt! bad blocks 112 (decimasl) 140 (octal)
I0X -- Summarw of exerciser activity at 20-JUL-81 15150140
TIME ~- Runt 1 min., Elarsed?! 1 min., Remaining: 4 min.
MMO! -- 230, R/W requests totaling 230. records with 1 errors
AST’s executed! 3446,
Idle-loor iterationsi 344.
I0X -- MMO! bad block:, 486 (decimasl) 7446 (octzl)
10X -- MMO! bad blocks 351 (decimal) 1047 (octzl)
I0X -- Summary of exerciser activity at 20-JUL-81 14154150
TIME -- Runm! 1 min. Elarsed! 5 min. Remaining: O min.
MMo: -- 217, R/W reaquests totaling 217, records with 2 errors
AST ‘s executed! 325,
Idle-loor iterationst 321.
ACCUMULATEHD TOT AL S ¢
TIME -- Run! 5 win. Elarsed! 5 min. Remazining! 0 min.
MMO? —- 15121+ R/W recuests totazling 15121, records with 3 errors

AST’s executed! 1,486,
Idle~-loor iterationsd 154670,

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

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

On RSX11M-PLUS systems, you mount the tape wiht the /FOREIGN
switch,

Displays the initial defaults.
Selects pattern number 12 to be written to the tape.
Changes the default BUFFERSIZE from 1024. to 8192. (8K).

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

© 0000

Selects MMO: for NFS testing with SELECT, overriding the
defaults for RETRIES, ERRORLIMIT and RECORDS, and sets the
tape density at 800.

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.

000 6000

Starts NFS testing with SELECT on MMO:.

The remainder of Example 4-2 shows interval reports, error reports,
and an accumulated totals generated at your terminal during this
exercise. These reports are discussed fully in Section 4.10. When
the exercise has finished, you exit to the operating system monitor
unless you want to do more testing.

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 four 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.
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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 1I0X 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 1IOX tolerates between
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 1I0X exercises the
unit(s) you have selected for testing.

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/0 exercise.



THE I/0 EXERCISER (IOX)

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

»ALL DMO!
>MOU DMO! } 1)
10X
10X:FAR A
BUFFERSIZE= 1024, COMPAREDATA= YES
ERRORLIMIT= 10, CONTROL_C= YES
INTERLEAVE= 4, LOGFILE= NO
FATTERN= 0. RANDOM= YES
RECORDS= 1024, REFORTERRORS= YES >€9
RUNTIME= 5, RETRIES= YES
SUMMARYTIME= 1. VOLUMECHECK= YES
TEMFORARYFILE= 500, WAIT= YES

WRITECHECK= ND
Buffer srace usage= J290,11924,11924,11, y

IOX>VERIFY DIMO! RANGE=131000 BUF=4 RAND=N INTER=999 ERR=50000 €@
IOX>REFORTERRORS NO

I0X>SUMKARY O (4

IOX>RUNTIME O

I0X>L06 Y

I0X>FAR ~

llevice Mode PRuffersize Filesize/Records/Range Farameters

DMO VFY 4, 1. => 15000, RET INT=9992.ERR=50000.
BUFFERSIZE= 1024, COMFAREDATA= YES
ERRORLIMIT= 10, CONTROL_.C= YES
INTERLEAVE= 4, LOGFILE= YES
PATTERN= 0, RANIOM= YES
RECORDS= 1024, REFORTERRORS= NO
RUNTIME= 0, RETRIES= YES
SUMMARYTIME= 0. VOLUMECHECK= YES
TEMPORARYFILE= 500, WAIT= YES
WRITECHECK= NO
Buffer srace usadge= 3290,11912,11912.,:1. Y
I0X>S8T
10X»"C \ (6]
IOX>ARORT ,}

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

@ Allocates drive DMO:, mounts the RK07 for NFS testing, and
invokes IOX.

@® Displays the initial default parameter.

©®© sSelects DMO: for read-only NFS testing with VERIFY,
overriding the following defaults:

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

c. RANDOM block testing turned off and INTERLEAVE set at
999 so that IO0X tests only blocks 1 and 1000
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d. ERRORLIMIT set impossibly high (50000.) so that IOX will
not deselect DMO: no matter how many errors are
encountered during the exercise

@® Turns off REPORTERRORS so that no error reports are
generated. Turns SUMMARYTIME off so that no interval
reports will be generated. Sets RUNTIME to zero so that IOX
runs the exercise until you abort it. Sets LOGFILE YES to
direct all output to the log file, I0OX.LOG, instead of to
the terminal.

@ Shows that the RUNTIME, SUMMARYTIME, and LOGFILE defaults
have been reset and that DMO: 1is 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.

® sShows 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

I0X —-- 20-JUL-81 18124112 ¥kxk¥kxk¥x EXERCISER STARTED X¥kk¥kkx

Nlevice Mode PRuffersize Filesize/Records/Randge Farazmeters

DKo VFY 4, 1. -» 1,000, RET INT=?299. ERR=350000.
BUFFERSIZE= 1024. COMPAREDATA= YES

ERRORLINMIT= 10, CONTROL_C= YES

INTERLEAVE= 4. LOGFILE= YES

FPATTERN= 0. RANLDOM= YES

RECORDS= 1024, REFDRTERRORS= NO

RUNTIME= 0. RETRIES= YES

SUMMARYTIME= 0. VOLUNECHECK= YES

TEMFORARYFILE= 500, WAIT= YES

WRITECHECK= NO

Buffer srace usase= 3290.11812.,11812.1!1.

I0X -- Summare of exerciser activity at 20-JUL-81 18:27:28
TIME =- Run! 3 min. Elarsed! 3 min., Remzaining! 63533 min.,
DMO: -~ 3,073, R/W recuests totaling 3,075, blocks with rno errors

AST’s executed! 3,081,
Idle-loor iterations: 2,982,

ACCUMULATET D TOTALGS ¢
TIME -- Run! ¢ min. Elarsed! 3 min. Remaining? 65533 min.
DHMOtA -- 35076, R/W reaeuests totaling 3y0746. blocks with no errors
AST’s executed: 3,082,

Idle-loor iterations! 2,982,

I0X -=- 20-JUL-81 18:27131 %k¥kkk¥x EXERCISER ARORTELDR ¥kixk¥ikx

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.

4-17
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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 IOX commands are valid in each mode.

4.9.1 Command Mode

I0OX is in Command Mode after you have invoked it and have received the
first IOX ©prompt. (Section 4.2 discusses IOX prompts.) In Command
Mode, no devices are being exercised, and tasks 1initiated 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 1initiate tasks to be
executed in Command Mode.

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

4.9.2 Execution Mode

When you begin an I/0 exercise by entering the START command, IOX
exits Command Mode and enters 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.

If you have set CONTROL C NO, then CTRL/C 1in Execution Mode gives
control to MCR and you receive the MCR prompt ">" every time you press
the RETURN key and "MCR>" every time vyou 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. If you try to enter anything but CTRL/C. vyou
receive an error message for each key you press:

I0OX -- Only “C Allowed

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 1is enabled.
When you press CTRL/C in Execution Mode, IOX exits Execution Mode and
enters Interactive Mode. In 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.
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All TOX commands except the following are valid in Interactive Mode:

BUFFERSIZE
PATTERN
RUNTIME
START
RESTART

If you enter these commands, IOX prints the error message:
IOX -- Command valid only in command 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 issue PRINTSUMMARY and SPY in Command Mode without
generating an error message, these commands display meaningful
information only when you issue them in Interactive Mode.

When you issue the ABORT command, IOX exits Interactive Mode and
enters Command Mode. The ABORT command with no qualifiers terminates
all exercising and all tasks initiated by the EXECUTE command. This
form of ABORT 1is 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

IOX 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:
Accumulated Totals

An activity report at the end of an IOX exercise that reports the
activity for the entire exercise
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Interval Reports

An activity report that summarizes IO0X activity in the time
intervals set by the SUMMARYTIME command

Summary Reports
A report of activity between the last 1Interval 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. 1Interval and

summary reports begin with the time and date of the report. For
example:
I0X -- Summary of exerciser activity at 20-JUL-81 11:16:26

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

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 SYO0:.

IOX -- Summary of exerciser activity at 31-DEC-80 11:18:29
TIME -- Run: 1 min. Elapsed: 2 min. Remaining: 3 min.
SY0: -- 1,874. R/W requests totaling 1,874. blocks with no errors

ASTs executed: 1,875.
Idle-loop iterations: 1,803.

The activity report contains the following information:

e Timing in

formation
- 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

e Unit information for each unit being tested
- Number of I/O requests to the unit
- Number of block exercises on the unit
— Number of error encounters on the unit

e Number of ASTs executed

e Number of iterations through the idle loop
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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/0 error.

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:

I0X ~- DR1l: data compare error at block 33,937 (decimal) 102221 (octal)
Good Data: 005767 Bad Data: 155555 @ (1)
Word Position: 0 (decimal) 0 (octal) @
Buffer contained 255. additional errors @

@ 1dentifies 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 IOX read from the volume. Only the first
error encountered in the test buffer is reported.

© Shows 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 1I/0 Error Reports - There are 12 1I/0 errors. If a QIO
fails, the driver returns an I/0 failure code to IOX. 1IOX generates a
specific I/0 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
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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 by editing the IOX task-build file,
TOXBLD.BLD.

4.12 COMMAND DESCRIPTIONS

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

o Kind of command by category: Function, Display, Parameter,
and Control

e All command formats
® Qualifier descriptions
® Operating mode restrictions (where no mode restrictions are
placed on a command, it 1is wvalid in Command Mode and
Interactive Mode)
e Kinds of devices and testing to which the command applies
e 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 1in 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.
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ABORT

A[BORT] [/ALL]
[taskname]

The ABORT command is an IO0X 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 Terminates the execution of an I/0 exercise and
tasks initiated by the EXECUTE command. This form
of ABORT 1is wvalid only in 1Interactive Mode

(testing in progress) because in Command Mode (no
testing in progress) there can be no running
exercise or active tasks to abort.

ABORT /ALL 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. 1In Command Mode,
this form of ABORT removes all tasks from the list
of tasks to be executed.

ABORT taskname 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 a
display command. BADBLOCKS 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 TIOX 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 badblocks 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. 1IO0X omits only those
blocks that you listed as blocknumbers in the BADBLOCKS command 1line;
blocks marked as bad by the BAD utility but not entered into the
badblocks list with the BADBLOCKS command are treated as good blocks
by IOX.

Once you have made entries in the badblocks list 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 badblocks list.
One format, using DMl: as an example, is:

BADBLOCKS DM1l: 3

This command line enters block 3 in the badblocks 1list for DMl:.
Another example:

BADBLOCKS DM1: 3,4,5,11,12,13,99,151

This command line enters blocks 3, 4, 5, 11, 12, 13, 99, and 151 into
the badblocks list for DMl:.

The second format has the form:
beg:num
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 badbiocks list 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 DM1: 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 BADBLOCK list for DMl:.

BADBLOCKS as a Display Command

2]

[

BADBLOCKS with no blocknumbers specified is a Display Command.
example:

BADBLOCKS DM1:

This command line displays the badblocks list for DMl:. If you had
typed:

BADBLOCKS DMl: 3:5,10:4,99,100:50,151
I0X would display:

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

I0X displays the badblocks 1list wusing a wvariation o¢f the second
format. It strings consecutive blocks together even if you did not
enter them using the second format. For example, in the command 1line
you entered:

99,100:50....

However, when IOX displays the badblocks 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 badblocks list in one line
as if you had entered 51 blocks (99:51) beginning with block 99 in the
badblocks list.
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BUFFERSIZE

BU[FFERSIZE] buffersize

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

When you use the random data pattern (PATTERN 0), BUFFERSIZE should
never exceed 3400. bytes or IOX generates unpredictable data compare
errors.

Although read/write buffers are used for FILES11l disk testing and for
NFS testing with DECtapes, the buffersize for these devices is fixed.
A 512.-byte buffer is used for all FILES1ll testing. A 1024.-byte
buffer is used for all DECtape testing.

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

The initial default is 1024. bytes.
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COMPAREDATA

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

COMPAREDATA is a device-dependent parameter command for FILES11 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, 1IOX 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 FILES11 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:[=typell ....

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.

I0X configures by default one of each supported device type as unit
"o". 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, 1I0X 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, vyou
must configure it before you can select it for testing. 1I0X 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:

IOX>CONFIGURE
IOX responds:
Disks:
DBO DD0O DF0O DKO DLO DMO DPO DRO DSO DUO
DX0 DY0O EMO SYO

Tapes:
¢cTt0 DTO MFO MMO MSO MTO

To add devices to the test configuration, type:
IOX>CONFIGURE DK1: DBl: DB2: XX: YY: MM5: MQl:=TAPE

This command line configures devices DKl:, DBl:, DB2:, XX0:, and YYO0:
as disk units. It configures devices MM5: and MQl: as tape units.

You must separate unit specifications with spacés or tabs.

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

IOX>CONF

Disks:
DBO DBl DB2 DDO DFO DKO DKl DLO DM0O DPO
DRO DSO DUO DX0 DY0O EMO SY0O XXO0 YYO

Tapes:
cT0 DTO MFO MMO MM5 MQl1 MSO MTO



THE I/0 EXERCISER (IOX)

CONFIGURE (Cont.)

The device type defaults are as follows if you do not specify a device
type when you configure a device:

1.

If one unit of a device type has already been confiqured as a

disk, then, if you add a unit with the same device
specification, I0X also configures that unit as a disk. For
example, since DKO: and DB0O: 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.

I0X maintains consistency in configuring device units.
Therefore, vyou 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:

IOX —-- dduu: specified device type is inconsistent
For devices with mnemonics that have not been previously
configured, the default 1is disk. Hence, in the following
example, IOX configures both XX: and YY: as disks, and MQ1l:
as a tape.

TOX>CONF DKl1: DBl: DB2: XX: YY: MM5: MQl:=TAPE

I0X responds by displaying the following messages:

IOX -- XX0: device type not specified - defaulting to 'DISK'
IOX -- YY0: device type not specified - defaulting to 'DISK'
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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.

Section 4.9 describes the three I0X operation modes in detail.
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.
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CONTROL_C

CONT[ROL C] Y[ES]/NI[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. 1If you try to enter anything but
CTRL/C, you receive the following error message for each key vyou
press:

I0X -- Only “C allowed
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.
Tn 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 RSX11M Guide
to Writing an 1I/0 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:
1600 800 1600 200
1250 1600 556

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:

IOX>DENSITY MM:
Density= 1600 BPI 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:

IOX>DENSITY MM: 800

The DENSITY command is the only way you can find out what the current
DENSITY setting 1is on a magnetic tape, because DENSITY 1is not
displayed by the PARAMETERLIST command.

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

TIOX>DENSITY MM:
Density= 800 BPI Characteristic Word= 000000 (octal)

For tapes other than MT, MM, MS, and MF, vyou enter the density in
decimal but TI0X displays the density in octal as the characteristic
word. For example:

IOX>DENS MQ:

Density= 2?2?22 BPI Characteristic Word= 004004 (octal)
IOX>DENS MQ: 800
IOX>DENS MQ:

Density= 2??? BPI Characteristic Word= 001440 (octal)
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DENSITY (Cont.)

This command sequence indicates that:

e IO0X does not know the density of the tape designated as MQ:.
The characteristic word is the default.

e When you set the density of MQ: to 800 bpi (decimal) and
display the current density and characteristic word, the
density appears in the characteristic word (octal).

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 vyou have selected for testing with SELECT, VERIFY, or
FILES1l. DESELECT requires device (dd) and unit (nn) specifications.
If you issue the DESELECT command in Interactive Mode (while testing
of the specified device 1is 1in ©progress), testing on the device
terminates and the device is removed from the list of devices to be
tested. 1If you issue the command in Command Mode (while no testing is
in progress), then DESELECT only removes the device from the 1list of
devices to be tested.

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

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

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

® Deallocates all buffer space
e Detaches IOX from the device

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

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

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 I0X 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 two minutes
(SUMMARYTIME 2) and set ERRORLIMIT at 10 errors, IOX will allow not
more than 10 errors on a device 1in a two-minute interval before
deselecting the device from testing.

You can also use the ERRORLIMIT command within the FILES11, 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
Executive Reference Manual).

When you issue the EXECUTE command in 1Interactive Mode (testing in
progress), the task you have initiated with EXECUTE runs immediately.
When you issue 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 does not
try to perform I/0 operations on the blocks that are bad.

To run the BAD utility on NFS disk DLO:, type
IOX>EXE ...BAD #DLO:/LI

In this case, you must include the pound sign (#) as shown 1in the
command 1line. 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 IOX 1is doing 1I/0 testing. For example, if you have
written a CPU exerciser task and installed the task as ...QWK, then
you <can run this task in parallel with the I/O Exerciser by entering
the command line

0x>
0X>¢

YRECUTE
XECUTE
TART

o
Nt

{

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.

4-37
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FILES11

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

FILES11 is a function command. You use FILES1l to select a Files-11
disk for an 1I/0 exercise., Testing a disk with FILES1l 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 1in 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 following device-dependent parameter commands
in the FILES1l command line:

COMPAREDATA
ERRORLIMIT
INTERLEAVE
RANDOM
TEMPORARYFILE

The following example uses some of them.
IOX>FILES11 DBO: COMPAREDATA=YES RANDOM=NO TEMPORARYFILE=600

This command line selects DBO: for I/0 exercising. TIOX 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 discusses how you test an RL02 with FILES1l.

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

When you issue the FILES1l command in Interactive Mode (while an
exercise is in progress), IOX begins testing the specified device
immediately. When you issue the FILES1l command in Command Mode
(while no exercise is in progress), IOX 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 FILES1l1 command 1line, the
device 1s 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. You type HELP to display a summary of 1IOX
commands at your terminal.
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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 blocks on
the disk randomly and 1ignores the INTERLEAVE factor. The initial
default for RANDOM is RANDOM YES.

You can use the INTERLEAVE command within the FILES1l1, 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[ES]/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 vyour 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.

I0X does not open a new log file each time you run an exercise with

LOGFILE enabled. t creates the file when you first run an exercise

and then appends to it. The file is in your area and is named:
yyyyyy.LOG

where yyyyyy is the name of the task currently running 1IOX 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:

e When the exercise began followed by the output of the
PARAMETERLIST command

e When the exercise ended

e When a log file was started

e When log file entries were terminated

e When an exercise was aborted
For example, all exercises begin with an event line such as:

IOX —- 20-JUL-81 11:15:24 **%%%%*% REYXFRCISER STARTED **%%%%%%%
and end with an event line such as:

I0OX —-- 20-JUL-81 11:20:34 *****%%* EXERCISER TERMINATED ***%#%%*

The initial default is LOGFILE NO.
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PARAMETERLIST

PAR[AMETERLIST]

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

IOX>PARAMETERLIST
BUFFERSIZE= 1024. COMPAREDATA= YES N
ERRORLIMIT= 10. CONTROL_C= YES
INTERLEAVE= 4. LOGFILE= NO
PATTERN= 0. RANDOM= YES
RECORDS= 1024. REPORTERRORS= YES > (1)
RUNTIME= 5. RETRIES= YES
SUMMARYTIME= 1. VOLUMECHECK= YES
TEMPORARYFILE= 500. WAIT= YES

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

@ The current default parameters

©® 10X buffer space statistics

At most, PARAMETERLIST displays four kinds of information:

e Current execution default parameters

e IOX buffer space statistics
IOX may also list the:

e List of tasks initiated by the EXECUTE command

e Devices selected for testing with FILES11l, SELECT, and VERIFY
Example 4-5 describes the information 1in the four parts of the

PARAMETERLIST display that correspond to these four kinds of
information.

Example 4-5 PARAMETERLIST Display Shown in Four Parts

IOX>EXECUTE +..BAD #DLO:/LI

IOX>FILES11 SY: TEMFORARYFILE=800 ERRORLIMIT=50
IOX>SELECT MMO: RECORDS=350 BUFFERSIZE=700 RETRIES=NO
IOX>VERIFY DMO! RANGE 20011000 RANIOM=ND INTERLEAVE=8
IOX>PARAMETERLIST

Device Mode Buffersize Filesize/Records/Rande Farsmeters

DMO! VFY 1024, 200, ~> 12000, RET INT=8, ERR=10. @
MMO SEL 700, 350. COM ERR=10.
SYO! Fi1l 512, 800, COM RET RAN ERR=50, @

(continued on next page)



THE I/O EXERCISER (IOX)

PARAMETERLIST (Cont.)

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

Task Status Command line
———— emmmer mememe——— 0
+++BAD QUEUED nLod/Lx :}
BUFFERSIZE= 1024, COMPAREDATA= YES N
ERRORLINIT= 10. CONTROL.C= YES
INTERLEAVE= 4. LOGFILE= NO
PATTERN= 0. RANDOM= YES
RECORDS= 1024. REPORTERRORS= YES > (1)
RUNTIME= 5. RETRIES= YES
SUMMARYTIME= 1. VOLUMECHECK= YES
TEMPORARYFILE= 500. WalT= YES

WRITECHECK= NO ¢
Buffer srpace ussde= 5338,11020,11588.: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.

10X buffer space statistics. The form of these statistics
is the following:

totalmemory:freeblock:freebytes:fragments
totalmemory

Size of I0X 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.

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

device

Device mnemonic of the selected device.

mode
Testing mode selected, either VERIFY (VFY), SELECT
(SEL), or FILES1ll (Fll).

buffersize

Buffersize used for reading data from the device and
writing data to the device. You can alter the
buffersize for magnetic tapes, NFS disks, and
cassettes. Files-11 disks have a fixed buffersize of
512. bytes. DECtapes have a fixed buffersize of 1024.
bytes.

filesize/records/range
One of the following:

o Temporary file size in blocks for disks selected
with FILES11.

® 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
FILES1l testing, overriding the TEMPORARYFILE and ERRORLIMIT
defaults., 10X tests SY: as a Files-11 device, using a
512-byte data buffer (fixed) and a TEMPORARYFILE size of 800
blocks, with COMPAREDATA enabled (by default), RETRIES
enabled (by default), RANDOM YES (by default), and an error
limit of 50 errors.

@® The display line corresponding to the command line discussed
next.
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@ The command line you used to select DMO: with VERIFY. I0X
tests DMO:, using the VERIFY mode with the default
buffersize of 1024. bytes, over the range of blocks 200
through 1000, with RETRIES enabled (by default), RANDOM
disabled, the INTERLEAVE factor set to 8, and the default
error limit of 10.

® The 1list of tasks 1initiated by the EXECUTE command
corresponding to the command line discussed next.

This part of the display has the following fields:
e Task Installed -- taskname (...BAD)

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

o Command Line -- line passed to the task
© The command line you used to execute the BAD utility.
In Command Mode you can use CTRL/0 to suppress the output of

PARAMETERLIST. In Interactive Mode, CTRL/0 has no affect on the
output.



THE I/O EXERCISER (I0OX)

PATTERN

PAT[TERN] [patternnumber]

PATTERN is a general parameter command and a display command. You use
PATTERN as a parameter command (with an argument) to set the pattern
that IOX writes and reads during I/0O 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:

IOX>PATTERN

Random Data *
000000,000000
177777,177777
125252,052525
165555,133333
163126,163126
055555,155555
022222,122222
111111,111111
007417,007417
021042,021042
104210,104210
052652,052652

WO WNDHEO
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10
11
12

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

IOX>PATTERN 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>PATTERN

= Random Data
000000,000000
177777,177777
125252,052525 *
1A5555,12333233
163126,163126
055555,155555
022222,122222
111111,111111
007417,007417
021042,021042
104210,104210
052652,052652

Lo~ dwWwNDHO
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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 buffersize should
never exceed 3400. bytes or I0X will generate unpredictable data
compare errors.

The initial default pattern is random data, pattern 0.
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PRINTSUMMARY

PRI [NTSUMMARY]

PRINTSUMMARY is a display command that is valid only 1in Interactive
Mode.

I0X outputs activity reports and error reports. Activity reports
summarize TIOX 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 enter the PRINTSUMMARY command in Interactive Mode. A
summary report summarizes TIO0X activity between the 1last interval
report and the time vou enter the PRINTSUMMARY command. IOX displays
summary reports at your terminal even if LOGFILE is enabled.
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PROCEED

PRO[CEED]

PROCEED is a control command that you use only in Interactive Mode.
(Section 4.9 describes the three IOX operating modes in detail.) When
you enter the PROCEED command, IOX exits Interactive Mode, enters
Execution Mode, and checks for I0X activity. 1If no exercises are in
progress and no tasks 1initiated by IOX are executing, then IO0OX
terminates the exercise.

If there is activity, 1IOX resumes display of activity and error
reports to your terminal if you have set LOGFILE NO. (With LOGFILE
disabled, IOX suspends activity and error reports to your terminal in
Interactive Mode. With LOGFILE enabled, 1I0X continues recording
activity and error reports in the log file.)

Use the PROCEED command only if you want IOX to terminate an exercise
as soon as activity terminates or if you want IOX to resume display of
activity and error reports at your terminal with LOGFILE disabled.
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RAND[OM] Y[ES]/N[O]

RANDOM is a device-dependent parameter command that applies to disk
testing. The RANDOM command directs IOX to select either random or
sequential blocks for disk testing.

RANDOM YES directs IOX to use its random number generator to choose
the blocks on the selected disk for exercising. RANDOM NO directs IOX
to sequentially test blocks on the disk.

1f you set RANDOM NO, then IOX skips the number of blocks specified
with the INTERLEAVE command before testing the next block. For
example:

IOX>INTERLEAVE 8
IOX>RANDOM NO

In this example, IOX tests every eighth block on the disk (that is,
block 0, 7, 15, . .+ .+ ).

You can use the RANDOM command within the FILES11, SELECT, and VERIFY
command 1lines to override the current default parameter for selecting
blocks for testing.

The initial default is RANDOM YES.
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RANG[E] dduu: [minimum:maximum]

RANGE is a device-dependent parameter command and a display command.
The RANGE command applies only to disks that you have selected for NFS
testing with SELECT or VERIFY.

RANGE as a parameter command sets the minimum and maximum block
numbers for NFS testing on the specified disk unit. For example:

IOX>RANGE DLO: 300:500

IOX tests blocks in the range 300 through 500 on DLO. This form of
the RANGE command can be used in the SELECT or VERIFY command lines to
specify the range of blocks to be tested.

RANGE as a display command displays the current range of blocks to be

tested on the specified disk unit. The device must have been selected
for testing.

For example:

TOX>RANGE DLO:
0. -> 20,420.

This is the default for RLO2s. After you issue the RANGE command in
the previous example, you can use the RANGE command to display the
current range of blocks to be tested:

IOX>RANGE DLO:
300. -> 500.

This form of the RANGE command cannot be used within the SELECT or
VERIFY command lines.

The default range for all disks that have been selected is zero to the
maximum block number on the disk minus sixty (0:maximum-60).
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RECORDS

REC[ORDS] recordcount

RECORDS is a device~dependent parameter command that applies to the
testing of magnetic tapes and cassettes with SELECT. RECORDS
specifies a recordcount, which 1is the number of records on the
magnetic tape or cassette to be exercised. For example:

IOX>RECORDS 200

This command line directs I0X to exercise 200 records on all magnetic
tapes and cassettes. RECORDS 0 directs IOX to test the records on
magnetic tapes and cassettes until it detects the end of the tape, at
which time IOX displays an end of tape message and deselects the tape
unit.

You can use RECORDS in the SELECT command line to override the default
recordcount for the magnetic tape or cassette being selected.

The initial default is 1024. records.



THE I/0 EXERCISER (IOX)

REPORTERRORS

REP[ORTERRORS] Y[ES]/N[O]

REPORTERRORS is a general parameter command that you use to enable
(REPORTERRORS YES) or disable (REPORTERRORS NO) IOX error reports.
There are two kinds of error reports: data compare error reports and
I/0 error reports.

If a success code is returned from the device driver (meaning that a
QIO succeeded) but the data that IOX wrote does not match the data
that I0X read, then a data compare error -has occurred. Section
4,10.2.1 illustrates and discusses data compare error reports.

I/0 error codes are returned from the device drivers (meaning that a

QIO failed). These error codes generate one of 12 error messages
discussed in Sections 4.10 and 4.13.

I0X directs error reports to your terminal, but with the following
restrictions:

® Error reports never interrupt activity reports.

e If LOGFILE is enabled, IOX enters error reports in the 1log
file instead of displaying them at your terminal.

e In Interactive Mode, IOX suppresses the printing of error
reports.,

The initial default is REPORTERRORS YES.
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RESTART

RES[TART]
RESTART is a control command. The RESTART command is wvalid only 1in
Command Mode. When vyou restart the I/0 Exerciser, you effectively
reinvoke I0X without exiting to the operating system monitor.
The RESTART command performs the following functions:

e Deselects devices that are selected for testing.

® Resets all parameters to their initial defaults.

e Removes all tasks queued for execution by the EXECUTE command
from the list of tasks to be executed.

e Unconfigures all devices that you added to the default
configuration.
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RETRIES

RET[RIES] Y[ES]/N[O]

RETRIES is a device-dependent parameter command that applies to the
testing of magnetic tapes and NFS disks. RETRIES YES directs a device
driver to use its standard recovery techniques to attempt to recover
from an error. RETRIES NO inhibits an I/O driver from using its
standard recovery techniques when it encounters an error.

You can use the RETRIES command within the SELECT and VERIFY command
lines to override the current default for the device being selected.

The initial default is RETRIES YES.
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RUNTIME

RUN[TIME] minutes

RUNTIME is a general parameter command. RUNTIME is wvalid only in
Command Mode (no exercising in progress).

You use the RUNTIME command to specify how many minutes you want IOX
to test the devices(s) that you have selected for testing. If you
specify RUNTIME 0, IOX continues testing the selected devices until
you abort the exercise with either the I0OX ABORT command or the MCR
ABORT command.

The initial default is five minutes.
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SE[LECT] dduu:

SELECT is a function command.
volume

with an NFS
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[command=qualifier]

mounted

The SELECT
for

contents and structure of the volume.

When you use the SELECT command to select a device to be tested as
you can override the current default parameters by using

NFS volume,

command

selects a
an I/0 exercise that destroys the
Before using select,
first configure the device if it is not in the test configuration.

you

the commands in Table 4-3 within the SELECT command line.

device

must

an

Table 4-3

Parameter Commands by Device Type for the SELECT Command

NFS Disks Cassettes DECtapes Magnetic
Tapes

BUFFERSIZE BUFFERSIZE COMPAREDATA BUFFERSIZE

COMPAREDATA COMPAREDATA ERRORLIMIT ERRORLIMIT

ERRORLIMIT ERRORLIMIT DENSITY

INTERLEAVE RECORDS RECORDS

RANDOM RETRIES

RANGE

RETRIES

VOLUMECHECK

WRITECHECK

The following command line illustrates some of these commands:
IOX>SEL DL0O: RANG=100:4000 RET=YES RAND=NO INT=8 BUF=2000
This command line:

e Selects DLO: for I/0 exercising

e Tests only blocks

|t

0

==
ot

hrough 4000

e Allows the driver encounters

errors

to retry I/0 operations 1if it

e Accesses the blocks on the volume sequentially testing
eighth block

every

e Uses a data buffer of 2000 bytes for data transfer.

Example 4-2 in Section 4.8.1 illustrates and describes how you test a
magnetic tape unit with the SELECT command.
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SELECT (Cont.)

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

When you issue the SELECT command in Interactive Mode (while an
exercise 1is 1in progress), I0X begins testing the specified device
immediately. When you issue the SELECT 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 vyou
start the exercise with the START command.

If no further parameter commands are specified within the SELECT
command line, the device is exercised with the parameters currently in
effect. Commands can only be separated by spaces or tabs.
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SPY

SP[Y] [dduu:]
SPY is a display command. You 1issue the SPY command only in
Interactive Mode (exercising in progress) to display status
information on device(s) being tested.
SPY without an argument displays status information on all devices
being tested. SPY with a device and unit specification displays
status information only on the specified device. For example:

>SPY DBO:
IOX outputs the following:

DB0: -- TYPE=Fl1l VBN=305. I/0=AST queued FUNCTION=WRITE
This output indicates:

e Device being exercised (DBO:)

e Type of testing being performed on the device: FILES11
(F11), SELECT (SEL), VERIFY (VFY)

e Virtual block number being tested (305. 1in this example) or,
for NFS volumes, the logical block number

e I/0 request status: AST queued, in progress, or idle
e Type of I/0 function being performed: READ or WRITE

SPY always outputs to your terminal, even if LOGFILE is enabled.
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START

STI[ART]

START is a control command. START is wvalid only in Command Mode.
When you 1issue the START command, IOX exits Command Mode and enters
Execution Mode. Section 4.9 discusses the three IOX operating modes
in detail.

After you have set your test configuration and selected the devices
you want to test, vyou begin exercising the selected units with the
START command. START also turns on the IOX clock, begins activity and
error reporting (if you enabled error reporting with REPORTERRORS
YES), and begins executing tasks queued by the EXECUTE command.
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SUMMARYTIME

SU[MMARYTIME] minutes

SUMMARYTIME is a general parameter command vyou use to specify how
often (in minutes) IOX outputs interval reports. (See Section 4.10
for a complete discussion of interval reports). You can suppress
interval reports by setting SUMMARYTIME 0.

The initial default is one minute.
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TEMPORARYFILE

T[EMPORARYFILE] filesize

TEMPORARYFILE 1s a device-dependent parameter command that applies to
the testing of Files-11 disks with the FILES11 command. The FILES11
command protects the contents of the disk by writing a temporary file
that IOX deletes at the end of the exercise. You specify the filesize
in blocks.

You can use the TEMPORARYFILE command in the FILES11 command line to
override the current default for the disk being selected.

The initial default is 500 blocks.
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VERIFY

VE[RIFY] dduu: [command=qualifier] ....

VERIFY is a function command you use to select a mounted NFS disk for
an exercise. VERIFY reads buffers of data without writing on the

disk, performing data comparisons, or destroying the contents of the
disk.

VERIFY accepts the following device-dependent parametef commands

within 1its command 1line to override the default parameters for the
device being tested:

BUFFERSIZE
ERRORLIMIT
INTERLEAVE
RANDOM
RANGE
RETRIES

The following example illustrates how you use the ERRORLIMIT and RANGE
commands within the VERIFY command line to override the current
defaults for testing DMO:

- IOX>VERIFY DMO: RANGE 1000:3000 ERRORLIMIT=1000

This command line selects DMO: for read only testing of blocks 1000
through 3000 (inclusive) with a maximum of 1000 errors before IOX
deselects the disk. Example 4-3 1in Section 4.8.2 illustrates and
explains how you test an NFS disk with VERIFY.

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

When you issue the VERIFY command in 1Interactive Mode (while an
exercise is in ©progress), 10X begins testing the specified device
immediately. When you issue the VERIFY command in Command Mode (while
no exercise is in progress), IOX includes the specified device in its
list of devices to exercise but does not begin the exercise until vyou
start the exercise with the START command.

If no further parameter commands are specified within the VERIFY
command line, the disk is exercised with the parameters currently in
effect. Commands can only be separated by spaces or tabs,
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VOLUMECHECK

VO[LUMECHECK] Y[ES]/N[O]

VOLUMECHECK is a device-dependent parameter command that applies to
NFS disk testing with SELECT. VOLUMECHECK enables or disables
checking of disks mounted as NFS volumes for a home block and a
Files-11 structure. If VOLUMECHECK is enabled (VOLUMECHECK YES), then
IOX will not allow you to use the SELECT command to select a volume
with a Files-11 structure. With VOLUMECHECK disabled (VOLUMECHECK
NO), IOX will allow you to use the SELECT command to select the disk
without warning vyou that the test will destroy the contents of the
disk. You should use VOLUMECHECK YES unless you are intentionally
writing over a Files-11 disk.

You can use the VOLUMECHECK command within the SELECT command line to
override the current default for the disk being selected.

The initial default is VOLUMECHECK YES.
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WAIT

WA[IT] Y[ES]/N[O]

WAIT is a general parameter command you use to determine whether or
not IOX waits for an event flag while an exercise is in progress. The

WAIT command has no affect on tasks that you initiated with the
EXECUTE command.

WAIT YES requires IOX to wait for an event flag to signal that an 1I/0

operation has completed. During this time, the Executive may be able
to execute another task.

If you set WAIT NO, IOX executes an idle loop during 1I/0 operations.
Setting WAIT NO can monopolize system resources. Therefore, you

should not set WAIT NO unless you intentionally want to monopolize
system resources.

The initial default is WAIT YES.
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WRITECHECK

WR[ITECHECK] Y[ES]/NJ[O]

WRITECHECK is a device-dependent parameter command that applies only
to testing NFS disks with SELECT. You use the WRITECHECK command to
determine whether or not I/0 drivers perform write checks to NFS
disks.

If WRITECHECK is enabled, IOX writes data to the disks by issuing an
I0.WLC (write 1logical block with <check) to the driver instead of
IO.WLB (write logical block). This means that the disk controller
reads, word-by-word, a copy of the data from the data buffer while
simultaneously reading the same data from the disk. The disk
controller compares the two copies of the data. If the copies do not
match and RETRIES is enabled, the driver repeats the original write
operation and performs another write check. This process continues
until the WRITECHECK function succeeds or the retry count for the
driver 1is exceeded. If RETRIES is disabled or if RETRIES is enabled
but the retry count for the driver is exceeded, then the driver issues
the hard error message, IE.WCK, and IOX generates an error message.

You can use the WRITECHECK command within the SELECT command line to
override the current default for the device being selected.

The initial default is WRITECHECK NO.



THE I/0 EXERCISER (IOX)

4.12 ERROR MESSAGES

IOX generates two types of error messages: error messages with device

specifications and error messages without device specifications. IOX

displays device specifications as appropriate.

The format for an error message with a device specification is:
taskname -- ddnn: message

taskname

Name of the IOX task that is currently running. In the error
messages that follow, taskname is always IOX.

ddnn
Device specification text of the message.

message
Information specific to this message.

The format for an error message without a device specification is:
taskname--message

where taskname and message are the same as defined in the previous
format.

All error messages use the letter "x" to indicate that IOX substitutes

the appropriate command, task name, or value for "x" within the
message.

4.13.1 Error Messages with Device Specifications

The error messages are presented in alphabetical order by the first
letter following the device specification.

IOX -- dduu: bad block, xxx (decimal) xxx (octal)

Explanation: IE.BBE error code returned to I0X (bad block
error).

User Action: Use the BADBLOCKS command (only for NFS disks to
enter the block number into the badblocks list.

IOX -- dduu: block number out of range
Explanation: You used the BADBLOCKS command to enter a block

number in the badblocks list that is outside the range of blocks
that you specified with the RANGE command.

4-46
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IOX —-- dduu: buffer size is greater than default

Explanation: The buffersize that you specified in the SELECT or
VERIFY command line is greater than the current default set with
the BUFFERSIZE command by itself.

User Action: Either raise the default buffersize (using
BUFFERSIZE by 1itself) or lower the buffersize override for the
device (using BUFFERSIZE within the SELECT or VERIFY command
line).

I0OX -- dduu: data compare error at block xxx (decimal) xxx (octal)

Good data: xxxxx bad data: xXxxxX
Word position: xxx (decimal) xxx (octal)
Buffer contained xx. additional errors

Explanation: 1IO0X found an error when comparing the data read
with the data written. This error message shows the first block
number in which the error occurred during the transfer, the good
and bad data, the word peosition of the first error found in the
buffer, and the number of additional errors found in the buffer.
Section 4.10.2.1 discusses data compare error reports in detail.

User Action: None. If the error persists, enter the block in
the badblocks list by using the BADBLOCKS command (for NFS disks
only).

IOX -- dduu: data overrun at block xxx (decimal) xxx (octal)
Explanation: IE.DAO error code returned to IOX (data overrun).
The record size given was dgreater than the record size read.

This error occurs on tape devices only.

User Action: ©None.

I0X -- dduu: device type not specified - defaulting to 'DISK!'
Explanation: This message tells you that you are adding a device
to vyour test configuration with the CONFIGURE command that IOX
configures as a disk by default.

User Action: None.

I0OX -- dduu: did not respond - unit now deselected
Explanation: The unit d4id not respond to the I0OX command within
one minute. The device may have been accidentally put off line
or a tape drive may have lost its column vacuum.

User Action: Check the device.
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—- dduu: does not support the x command

Explanation: The x command is incompatible with the device
specification, dduu:.

User Action: None.

-— dduu: duplicate block number

Explanation: The block number you entered with the BADBLOCKS
command is already in the badblocks list for the device.

User Action: None.

—- dduu: end of tape detected - unit now deselected

Explanation: IO.EOT error code returned to I0X (end-of-tape
detected). IOX attempted to write a record past the end-of-tape
marker.

User Action: This is an informational message only.

-- dduu: error threshold exceeded - unit now deselected

Explanation: The number of errors set with the ERRORLIMIT.
command has been exceeded.

User Action: None.

—-- dduu: error while reading home block
Explanation: When VOLUMECHECK is enabled, this message occurs if
IOX detects an error while attempting to read the home block of a
Files-11 device.
User Action: The disk you selected may be defective. 1If you are
testing a scratch disk, select the disk again with VOLUMECHECK
NO.
-- dduu: failed to attach

Explanation: IOX could not attach the unit.

User Action: The device may be mounted or attached by someone
else. Make sure you have allocated and mounted the device.

—-- dduu: failed to detach

Explanation: An error occurred while IOX was attempting to
detach a unit that it had previously attached.

User Action: ©None. This is a possible operating system problem.
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I0OX -- dduu: failed to open temporary file

I0X

I0X

I0X

I0X

I0X

Explanation: TIOX could not find enough free blocks on the disk
to open a temporary file as large as the one you specified with
the TEMPORARYFILE command.

User Action: Specify a smaller temporary file size either by
resetting the default with the TEMPORARYFILE command by itself or
by using TEMPORARYFILE within the FILES11l command 1line to
override the default TEMPORARYFILE size for each device.

If you are using the default (500 blocks) when IOX generates this
message, then you need to make room on the disk.

-~ dduu: fatal hardware error - unit now deselected

Explanation: IE.FHE error code returned to IOX (fatal hardware
error).

User Action: Check the hardware.

—-— dduu: 1illegal density

Explanation: The density that you specified with the DENSITY
command, for the magnetic tape is illegal.

User Action: Reenter the command, using a 1legal density. See
Section 4.12,
—-- dduu: 1illegal range

Explanation: The range of blocks which you specified on the
device to be tested with the RANGE command is out of bounds.

User Action: Use RANGE with no qualifier to check the default
range on the device; then specify a range within bounds.
—— dduu: invalid block number

Explanation: The block number that you entered with the
BADBLOCKS command was not a valid block number for the device.

User Action: None.

-- dduu: I/0 is unsatisfied at timeout - function: =xxxx
Explanation: When IOX finishes processing, it waits five seconds
for I/0 to stop. If a long tape has not finished rewinding, this
message may occur. The function that timed out is xxxx.

User Action: None.
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A

—— dduu: 1I/0 request aborted - unit now deselected

Explanation: 1IE.ABO error code returned to IOX (operation
aborted).

User Action: None.

—— dduu: 1is already configured

Explanation: You tried to configure with the CONFIGURE command a
unit that is already in the test configuration.

User Action: Use the CONFIGURE command as a display command to
check which devices are configured.
—~— dduu: 1is already selected

Explanation: You tried to select a unit that has already been
selected.

User Action: Use the PARAMETERLIST command to display
information on all units that are selected.
—-— dduu: 1is not configured

Explanation: You issued a command that 1is wvalid only for
configured devices.

User Action: Use the CONFIGURE command to configure the device.

—- dduu: is not mounted or allocated for NFS operations

Explanation: You have selected a device for testing with SELECT
or VERIFY that 1is not ©properly allocated and mounted for NFS
testing.

User Action: Allocate and mount the device.

—— dduu: is not ready - unit now deselected

Explanation: IE.DNR error code returned to IOX (device not
ready).

User Action: Select the device again.

—-— dduu: 1is not selected
Explanation: You issued a device-dependent parameter command
(BADBLOCKS or RANGE) that is valid only after you have selected
the device.

User Action: Select the device; then reenter the command.
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IOX -- dduu: 1is offline

Explanation: IE.OFL error code returned to IOX

N -~ le

line). The device was taken off line while testing
progress or you tried to select a device that was off 1line. If
testing was in progress on the device when it was taken off line,

TOX appends " - unit now deselected" to the error message.

User Action: Ensure that the device is on line.

IOX -- dduu: 1is write locked - unit now deselected

Explanation: IE.WLK error code returned to IOX (write-lock
error). The device is write-locked.

User Action: Check the device write-lock/write-enable switch and
the MCR write-lock status.

TOX -- dduu: LUN assignment failure

Explanation: This probably means that the device, ddnn:, is not
physically present 1in your system. It may mean that you have
exceeded the number of devices that IO0OX can support. The default
is 28 devices; the maximum number of devices is 246.

User Action: TIf the device is not ©physically present 1in your
system then take no action. If you have exceeded the number of
devices that IOX can support, then edit the Task Builder command
file, 1IOX.CMD (see Section 4,11), to allow IOX to support more
devices.

I0X -- dduu: privilege violation - unit now deselected
Explanation: IE.PRI error code returned to IOX (privilege
violation). The device was not allocated or it was mounted by

someone else.

User Action: Check the ownership of the device.

I0X -- dduu: specified device type is inconsistent

Explanation: You tried to configure device "dduu" as a tape when
a "dd" device had already been configured as a disk. The same
holds true if "dd" had already been configured as a tape and you
tried to configure another "dd" device as a disk.

User Action: Use the CONFIGURE command as a display command to
check on the devices in your test configuration. Configure the
unit using a different device mnemonic.

IOX -- dduu: unexpected error #xx

Explanation: 1IOX received an I/0 error code that it could not
process. The error code is xx (octal).

User Action: None.
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I0OX -- dduu: unexpected request to queue I/0 - request aborted

Explanation: 1IOX received an AST from a device after it had
deselected the device.

User Action: Check the device.

IOX -~ dduu: unrecoverable error at block xxx (decimal) xxx (octal)

Explanation: IE.VER error code returned to I0X (unrecoverable
error). This code indicates an unrecoverable error.

User Action: Check the device and media.

IOX -- dduu: VOLUMECHECK failure. Unit contains a home block

Explanation: The unit is file-structured because the device
contains a home block. This error message is generated by select
if you try to select a Files-11 volume while VOLUMECHECK 1is
enabled.
User Action: 1IOX destroys information on devices that you select
for exercising with the SELECT command. If you want to destroy
the contents of the disk, disable VOLUMECHECK (VOLUMECHECK NO)
and select the device again.

TOX -- dduu: write check error at block xxx (decimal) xxx (octal)

Explanation: IE.WCK error code returned to 1IOX (write check
error). The write check operation failed at block xxx.

User Action: None.

4.13.2 Error Messages Without Device Specifications
These error messages are presented in alphabetical order by the first
letter following the IOX task name.
T0X -- Indirect command file syntax error
Explanation: There is an error in the indirect command file.

User Action: Check the indirect command file.

TOX -- Indirect command file nesting level exceeded

Explanation: IOX accepts indirect command files with only one
level of nesting.

User Action: Rewrite the indirect command file so that it does
not have more than one level of nesting.
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—— Aborting due to user command
Explanation: You aborted IOX by using the MCR ABORT command.

User Action: Reinvoke IOX if you want to continue testing.

~— EXECUTE command is not supported

Explanation: You attempted to wuse the EXECUTE command in a
system that does not support task spawning.

User Action: Do another SYSGEN if you require the EXECUTE
command to properly test your I/O devices.
—-— Command input I/0 error

Explanation: 1I0X detected an error when it tried to read the
command that you typed at the terminal.

User Action: Reenter the command.

- Command valid only in Command Mode

Explanation: You tried to enter a command that cannot be entered
while an I/0 exercise is in progress.

User Action: Either abort the exercise and enter the command or
wait until the exercise has finished to enter the command.
-~ Command valid only in Interactive Mode

Explanation: You tried to enter a command that cannot be entered
unless IOX is running.

User Action: Type START; then reenter the command.

—— Command not unique

Explanation: The command abbreviation that you entered did not
distinguish it from another command.

User Action: Reenter the command by using a longer abbreviation.

—-- Failed to close log file. F.ERR= -Xx

Explanation: IOX could not close the log file in your directory.
The FCS error returned was "-x".

User Action: Look up the I/0 error code returned to IOX by FCS
in the 1IAS/RSX-11 1I/0 Operations Reference Manual and take the
appropriate action.

4-73
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IOX —- Failed to open indirect command file

Explanation: The FCS GCML routine failed to open the indirect
command file.

User Action: Check to see that the file exists and that you
specified the file correctly; then resubmit the file to IOX.
I0X -- Failed to open log file. F,ERR= -X

Explanation: 1IOX could not open the log file. The FCS error
returned was "-x".

User Action: The disk may be write protected or may not have
enough blocks.
T0OX —-- Failed to open existing log file. F.ERR= -x

Explanation: 1IOX could not open a log file that already exists
in your directory. The FCS error returned was "-x".

User Action: Look up the I/0O error code returned to IOX by FCS
in the 1IAS/RSX-11 1I/0 Operations Reference Manual and take the
appropriate action.

I0OX -- Failed to truncate/close log file. F.ERR= -x

Explanation: 1IOX could not truncate or close the log file. The
FCS error returned was "-x".

User Action: Look up the I/O error code returned to IOX by FCS
in the IAS/RSX-11 1I/0 Operations Reference Manual and take the
appropriate action.

I0OX —-- Fatal file system error. F.ERR= xxXx PC+2= xxX

Explanation: IOX exited because an error occurred while IOX was
trying to issue a read or write. F.ERR is the octal error code
in the File Descriptor Block indicating the kind of file error.
PC+2 is the octal location of the failure in the IOX code.

User Action: Look up the I/O error code returned to IOX by FCS
in the IAS/RSX-11 1I/0 Operations Reference Manual and take the
appropriate action.

I0X -~ Fatal system error. DSW= xxx PC+2= xxX

Explanation: 1IOX immediately exits because a directive that IOX
issued failed. DSW is the Directive Status word in octal. PC+2
is the octal location of the failure in the I0X code.

User Action: Look up the I/0O error code returned to IOX by FCS
in the IAS/RSX-11 1I/0 Operations Reference Manual and take the
appropriate action.
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IOX -- Invalid pattern number
Explanation: You tried to set a data pattern wusing a pattern
number greater than 12. The valid arguments for PATTERN are 0
through 12.

User Action: Enter a valid pattern number.

IOX -- Invalid task name
Explanation: The task name that you specified with the EXECUTE
command 1is invalid. The task name is either incorrect or the
task does not exist.
User Action: Reenter the task name correctly or determine if the
task exists.

IOX —-- No activity remains - aborting
Explanation: 1In Execution Mode, IOX determines whether or not
any exercises are in progress or any tasks are executing at one
minute intervals., If IOX finds no activity, it aborts the
exercise and generates this informational message.
In Interactive Mode, IOX determines whether or not any exercises
are in progress or any tasks are executing only when you enter
the PROCEED command. If there is no activity when vyou enter
PROCEED, TIOX aborts the exercise and issues this informational
message.

User Action: None.

TOX -- No activity to start

Explanation: When you issued the START command, no devices were
selected for testing and no tasks were initiated for execution.

User Action: Select devices that you want to test, and use the
EXECUTE command to initiate tasks that you want to execute.
I0X -- No buffer space available

Explanation: 1IOX does not have adequate buffer space to
accommodate all the devices you selected.

User Action: Either deselect some devices from testing or
reinstall or reinvoke IOX with a greater increment.

IOX -- No such command - type H for help
Explanation: You entered a command that IOX did not recognize.

User Action: Enter H (abbreviation for the HELP command), which
displays a summary all IOX commands.
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-— No tasks to abort

Explanation: You tried to abort tasks using the ABORT command
when no tasks had been initiated by the EXECUTE command.

User Action: None.

-- Only CTRL/C allowed

Explanation: You set CONTROL C YES to enable you to enter 1IO0X
commands while exercises are in progress. Therefore, I0X only
accepts CTRL/C in Execution Mode.

User Action: Enter CTRL/C to exit Execution Mode, then IOX is in
Interactive Mode and you can enter commands.

—-— Syntax error

Explanation: The command 1line that vyou entered contained a
syntax error.

User Action: If necessary, check the syntax of the command 1line
that you entered. See Section 4.12 or type H (for HELP).

-- Task never executed

Explanation: The task that you tried to abort is not on the list
of tasks initiated by the EXECUTE command.

User Action: Use the PARAMETERLIST command to check the list of
tasks to be executed.
-—- Task "xxxxxx" is currently active

Explanation: You tried to execute a task that was already
active. The name of the task is "xxxxxx".

User Action: None.

-~ Task "xxxxxx" is completed. Status= nnnnnnn
Explanation: The task has completed execution. The name of the
task is "xxxxxx". There are four task statuses represented by
"nnnnnnn": SUCCESS, WARNING, ERROR, and SEVERE ERROR.

User Action: VNone.

~— Task "xxxxxxX" is not installed

Explanation: Task "xxxxxx" 1is not installed and cannot be
initiated using the EXECUTE command.

User Action: 1Install the task from a privileged terminal.
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I0OX —-—- Task "xxxxxx" is unable to execute
Explanation: Task "xxxxxxXx" could not execute.

User Action: Try to execute the task again.

I0X -- Units are selected - command ignored

Explanation: The BUFFERSIZE command is valid only if no units
are selected for testing.

User Action: You can use the BUFFERSIZE command within the
SELECT and VERIFY command lines to override the default for each
device. However, if you require a 1larger BUFFERSIZE for all
devices, use the DESELECT command to deselect all units; then
reissue the BUFFERSIZE command.



CHAPTER 6

RESOURCE MONITORING DISPLAY (RMD)

The Resource Monitoring Display (RMD) is a privileged task that
displays information about the resources 1in your system. This
information includes the active tasks, their location in memory, the
amount of memory they occupy, and available pool space. On video
terminals such as VT52s and VT100s, RMD provides dynamic displays. On
hardcopy terminals such as LA180s, RMD provides "snapshot"™ displays.
RMD alters the display format according to terminal type without vyour
having to set switches or rebuild the task.

6.1 INTRODUCTION
RMD consists of "pages". A page consists of 24 lines, which, on CRT

terminals, 1is one screen. The program contains two kinds of pages:
display pages and setup pages.

6.1.1 Display Pages

There are four display pages available on both RSX-11M and
RSX-11M-PLUS systems:

® Memory (M)
e Active Task List (A)

® Task Header (T)

Help (H)

You press the terminal keys indicated in parentheses to switch display
pages.

6.1.2 Setup Pages

There are three setup pages. Each setup page 1is associated with a
display page. {The Help Display Page has nc associated setup page.)
You access a setup page from a display page by pressing the ESCAPE key
on your terminal. The setup page documents and prompts you for setup
commands, which alter the content of the information displayed on the
associated display page.
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6.2 INSTALLING AND INVOKING RMD

Individual users can invoke RMD at their terminals. For large systems
that support many terminals, you may want to run RMD continuously on a
slaved terminal near the computer. You use different procedures to

install and invoke RMD for use by individual users and to run RMD on a
slaved terminal.

6.2.1 Using RMD at Individual Terminals

6.2.1.1 1Installing RMD for Use at 1Individual Terminals - You must
install RMD if you have removed it, To install RMD, use the MCR
INSTALL command at a privileged terminal:

>INS SRMD

6.2.1.2 Invoking RMD for Use at Individual Terminals - From any
terminal, you invoke an installed copy of RMD from MCR as follows:

>RMD [page] [,setupcommand] . . .
page

One of the display page abbreviations (M, A, T, or H). The
default page is the Memory Display (M).

setupcommand

A valid setup command for the display page that you have
selected. The setup commands are the same as those available to
you from the setup page associated with the display page you
specified. The default setup commands are discussed in Sections
6.4 through 6.6, which describe the content of each display page
and how you use setup commands to alter display parameters,

From a privileged terminal only, you can invoke an uninstalled copy of

RMD using the MCR RUN command. However, MCR command line parsing is
available only if RMD is installed.

6.2.2 Running RMD on a Slaved Terminal

To run RMD on a slaved terminal and also allow users to invoke RMD at
their own terminals, RMD must be installed twice using different task
image files and different task names.
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it

RMD.TSK is the copy of RMD that the system installs for individual
users to invoke. LUNs 1 and 2 in this task image have been assigned
to TI: so that a user at any terminal can invoke RMD.

To run RMD on a slaved terminal, do the following:

1. From a privileged terminal, make a copy of RMD.TSK in SYSUIC
on your system disk named RMDEMO.TSK. If your SYSUIC is
[1,54] and your system disk 1is DRO:, wuse the following

command seguence:

>SET /UIC=[1,54]
>ASN DRO:=SY:
>PIP RMDEMO.TSK=RMD.TSK

2, Either from a privileged terminal or from a command file to
be executed at a privileged terminal, install RMDEMO using
the following command sequence:

>INS RMDEMO/TASK=RMDEMO
>REA RMDEMO 1 ttnn:
>REA RMDEMO 2 ttnn:
>SET /SLAVE=ttnn:

>RUN RMDEMO

where ttnn: is the terminal at which you want to run RMD.

This command sequence installs RMD with task name RMDEMO,
reassigns LUNs 1 and 2 to the terminal you want to slave to
the task, slaves the terminal, and invokes the task.

Because the REASSIGN command alters the task image on disk,

you must use two task images rather than simply installing
RMD twice with different task names.

6.3 THE HELP DISPLAY

The Help Display documents how you switch display pages. You switch
display pages by pressing a terminal key as follows:

Key Explanation
Accesses the Memory Display

M
A Accesses the Active Task Display
T A sses the Task Header Displa

The Help Display also documents how to exit from RMD to MCR and use
the ESCAPE key to access setup pages from their associated display
pages. (Because there is nothing to alter on the Help Display, no
setup page is available from the Help Display.)

The Memory, Active Task, and Task Header Displays use the entire
screen. Therefore, you receive no prompts or documentation on display
pages. To find out how to access a setup page from a display page or
how to switch display pages, press the H key (for Help) to access the
Help Display.
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6.4 THE MEMORY DISPLAY

The Memory Display graphically represents the entire system memory,
including the approximate size and locations of partitions and active
tasks. The display also shows pool statistics, the name of the task
that is currently executing, and other information about the status of
your operating system. You access the Memory Display £from another
display page by pressing the M key (for Memory). To access the Memory
Display from the MCR command line, you type:

>RMD M

If you invoke RMD without specifying a display page:
>RMD

RMD defaults to the Memory Display.

Figures 6-1 and 6-2 show "snapshots" of the Memory Display for RSX-11M
and RSX-11M-PLUS respectively. The reverse numbers in each figure
(white numbers in black circles) match the reverse numbers in the
explanations that follow the two figures. Where a display field is
the same for both RSX-11M and RSX-11M-PLUS, it is designated by the
same reverse number in Figures 6-1 and 6-2. The matching explanation,
however, appears only once.
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i

Operating system type, version number, and base level.

Six-character name that is a DECnet node name (if DECnet is
running on your system) or the system name that you selected in
SYSGEN (if DECnet is not running on your system).

Size in K words of the system memory.

Current date and time.
Name of the task that is currently executing or, if none is

executing, *IDLE* (Executive executing the idle loop).

Number of free blocks on the first four Files-1ll1 devices in your
system. If a device is dismounted, RMD displays: "DMO". 1If a
device is off line, RMD displays: "OFL".



RESOURCE MONITORING DISPLAY (RMD)

©® Pool (dynamic storage region) information in the format:

POOL=X:Y:2

X

Number of words in the largest free block in pool
Y

Number of free words in pool
pA

Number of fragments in the pool free list

The second line records the worst case of pool since you invoked
RMD. This 1line 1is most useful if RMD has been running on a
slaved terminal since the system was last booted.

(@ Partitions in the system using the format:

partitionname:type

type

@® Number of tasks in memory and amount of memory they use, and
number of active tasks swapped or checkpointed out of memory and
the amount of memory they would require,
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® Name of each task, common, or driver in memory and 1its location
in memory using the following symbols to designate size, type
{task, common, or driver), and other attributes:

Symbol Attribute

< > Active task

[ ] Task not active, yet occupies memory

! ! Named common

+ + Unnamed common (displayed name is first attached
task)

( ) Loaded driver using device mnemonic

————— Task not fixed in memory
===== Task fixed in memory

The hyphens and equal signs represent the amount of memory that
each task, driver, or common occupies. Where the display shows
only one delimiter and no hyphens or equal signs, the open
delimiter is in the same location as the closing delimiter of the
preceding task.

® pPartition size and location. The beginning of each partition is
marked with the same symbols as those listed previously plus the
following additions for both operating systems:

E Executive
P Pool

The lines of asterisks are proportional representations of the
amount of memory occupied by each partition. The numbers are in
1K word increments. Each numerical character also represents the
same amount of memory as an asterisk. RMD always divides the
system memory into groups of eight units.

@ System error count sequence recorded by the Error Logger (always
zero 1f Error Logger not present in your system).

f.4.1 Altering the Memory Display from the Setup Page

To alter the Memory Display, you press the ESCAPE key, which accesses
the setup page for the Memory Display. The setup page documents and
prompts you for commands which you use to alter the Memory Display.
You <can enter multiple commands after each prompt by using commas as
separators. The setup commands available for altering the Memory
Display are:

e FREEx=ddnn: where x is a number from 0 to 3 and ddnn: is a
device name and number

® RATE=s where s is the replot rate in seconds
You can truncate these commands to their shortest unique forms. These

setup parameters stay in effect until you alter them, even if you
switch to another display page and back to the Memory Display.
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6.4.1,1 The FREE Command - You use this command to determine the four
Files-11 devices for which you want the Memory Display to show the
available free blocks. This information is (7) in both Figures 6-1
and 6-2. The default 1is your system disk (SY:) and the next three
Files-11 devices in your configuration.

6.4.1.2 The RATE Command - You use this command to determine how
often RMD replots the Memory Display if you are running RMD on a CRT.
The default replot rate is once per second.

6.4.2 Altering the Memory Display from the MCR Command Line

You can enter the FREE and RATE commands as part of the MCR command
line. (The general format of the MCR command line is discussed in
Section 6.2.1.2.) For example, when you enter the MCR command line

>RMD M,FREE3=DMQ:,RATE=3
RMD displays the number of free blocks on DM0O: instead of the fourth
Files-11 device 1in vyour configuration and replots the display every
three seconds instead of every second.

To change the second and third Files-11 devices to DBl: and DB2:
respectively, use the MCR command line:

>RMD M,FREE1=DBl:,FREE2=DB2:
These setup parameters stay in effect until you alter them by using
setup commands from the setup page. Even if you switch to another

display page and back to the Memory Display, RMD does not restore the
default setup parameters.

6.5 THE ACTIVE TASK DISPLAY
The Active Task Display shows you the active tasks in the system. You
access this display from another display page by pressing the A key
(for Active Task). To access this display from the MCR command 1line,
you type:

>RMD A
This display has six fields:

e Name of the task

e Length of the task in octal bytes

e Terminal that issued the task

e Running priority of the task

e Outstanding I/O0 count

e Status flags
The status flags use the same mnemonics as the MCR ATL command. See

the RSX-11M/M-PLUS MCR Operations Manual for the definitions of the
status flags.
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6.5.1 Altering the Active Task Display from the Setup Page

To alter the Active Task Display, you press the ESCAPE key, which
displays the setup page for the Active Task Display. The setup page
documents and prompts you for commands that you use to alter the
Active Task Display. You can enter multiple commands after each
prompt by using commas as separators. The setup commands available

for altering the Active Task Display are:
e OWNER=ttnn: where ttnn: 1is the terminal that issued the task
e PRIORITY=p where p is a task's running priority
¢ RATE=c where s is the replot rate in seconds

® TASK=taskname where taskname is the name of the task whose
header you want to display

You can truncate these commands to their shortest unique forms. These
setup parameters stay in effect wuntil you alter them, even if you
switch to another display page and back to the Active Task Display.

6.5.1.1 The OWNER Command - This command allows RMD to display only
those tasks that have been issued by a particular terminal. The
default is ALL, which displays tasks issued from all terminals.,

6.5.1.2 The PRIORITY Command - The active task list may be too 1long
to fit on one screen. You use the PRIORITY command to determine the
highest priority tasks that you want to see. The default is 250, the
highest possible priority.

6.5.1.3 The RATE Command - This command allows you to determine how
often RMD replots the Active Task Display, if you are running RMD on a
CRT. The default replot rate is once per second.

6.5.1.4 The TASK Command - This command allows you to 1look at a
specific task header. This command is an exception because it is the
only setup command that switches display pages. There is no default
for the TASK command. The Task Header Display is discussed in Section
6.6.

6.5.2 Altering the Active Task Display from the MCR Command Line

You can enter the same setup commands discuss