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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 is 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 wusers, 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



PREFACE

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.

XV







SUMMARY OF TECHNICAL CHANGES

The RSX-11M/M-PLUS System Management Guide documents these new
capabilities of RSX-1IM 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 RA80.

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

3. You can augment the DIGITAL Command Language with your 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-11M-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, Yyou 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 user's default
device (SY:).

Console Logger

1. 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.

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

The ITERATIONS command has been eliminated.

The FILES1l, 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 job
to it.

xXviii
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SHUTUP Program

=

ude a DECnet node name or system name.

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)
l. 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.

/I10P Specifies that a privileged task can
overmap the I/0 page.

xix
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SUMMARY OF TECHNICAL CHANGES

/SYNC (RSX~11M~PLUS multiprocessor systems
only.) Synchronizes task use ¢of & common
region

New keywords are:

/B0OOT 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: TEl6, 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.

M-PL s n
e’.
/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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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 1language interpreter
(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 (IOX)

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. I0OX performs three kinds of exercises. The IOX
Command Language enables you to specify and control the exercise for
the wunits in your system. You choose an exercise appropriate to a
unit and set exercise parameters that determine how the unit 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 <{rom the MCR command
line.

i

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 Jjob
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 OMG queues and can alter the characteristics
of jobs in queues. Some installations may have user-written output
processors that pass Jjobs to devices other than line printers. The
nonprivileged functions of QMG are documented in the RSX-11M/M-PLUS
Batch and Queue Operations Manual.

This chapter documents the privileged system management functions of
oMG. Systems can have as many as 16 output queues (including the
default PRINT queue) and 16 output processors. Print processors can
be initialized to print a specified number of flag pages before each
print job, to accept or reject print jobs specifying that lowercase
printing is required, and to handle many kinds of printed forms.
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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]SHUTUP.CMD to 1Indirect 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 verify 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. The best known CLI on

v_11 /M_DTT 3 a3 a o 3
RSX-11M/M-PLUS is MCR, which controls the operating Systeu.
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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 your
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 wuse of the system's dynamic
storage region (pool). This support monitors pool levels, restricts
use of pool, and notifies you when pool is 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) is a privileged task that compacts space in
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.

1-4
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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.
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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 should have access to the systenm.

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

e User's Command Line 1Interpreter (CLI) if 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.
® (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 vyou create the account file. Create the
account file immediately after generating your system to allow normal
use of the system. The Create option allocates the account file
(LB:[0,0]RSX11.5YS) and sets the file protection so that only
privileged users and privileged tasks can access the account file.

You may copy and optionally extend the account file wusing the
Peripheral Interchange Program (PIP) (see the RSX-11M/M-PLUS Utilities
Manual). The new copy will have the default ~file protection. 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: ¢

Enter maximum number of accounts: 35,

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. If 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

(apostrophe)

e . (period)

(hyphen)

e $ (dollar sign)

° (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

= A Lo T L e o
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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. If 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. OR?

[Y/N]:

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

—--— Invalid option

Explanation: 1In response to the prompt Enter option:, you
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 |if
there is no UFD for the current UIC.

-- Syntax or command input error

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

-— Workfile - dyn. mem. exhausted

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

-~ Workfile - virtual storage exceeded

Explanation: The workfile exceeds virtual memory.
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CHAPTER 3

THE CONSOLE LOGGER

The Console Logger consists of a driver (CODRV) and a task (COT...)
that handle I/O0 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/O 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/0 to CO:
is controlled by the terminal driver. 1In both cases, output to CO:
can be forwarded to a terminal that you assign as the console
terminal.

3.1.1 CO: as a Pseudo Device

When the Console Logger is not active, CO: 1is a pseudo device. You
can redirect CO: to any terminal on your system using the MCR
REDIRECT command. The terminal driver controls all I/0 to CO: that
is redirected to the console terminal.

3.1.2 CO: with the Console Logger Active

When the Console Logger is active, the console driver (CODRV) and the
console output task (COT...) control all I/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/O 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 log 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 issuing 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, vyou 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 e <l 4

Tasks communicate with the console driver (CODRV) by 1issuing QIOs.
CODRV handles QIOs to CO: for reading, writing, attaching, and
detaching. All other I/O functions to CO: are passed to the terminal
driver as if they were issued directly to the console terminal.

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

Messages to CO: may begin with a CTRL/G to ensure that COT... sends
the message to the most recently assigned console terminal even if you
have disabled the, console terminal 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
consocle terminal and
logfile assignments.

SET /COLOG=0ON 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 termipal and log file assignments
® 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 /COLOG[MCRoption]...

SET
The MCR SET command.

COLOG
Console logging keyword.

MCRoption

One of the console logging functions. You can truncate these
options to three letters.

3.4.1 Displaying the Current Console Terminal and Log File Assignments

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

>SET /COLOG
Use this option to determine if the Console Logger is active. When
the Console Logger 1is 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:

CcCOT —-
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. If you have just booted the system,
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 conscle 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 wusing 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 TTO0: 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 is open for writing if LOGFILE is
enabled, you can read it only by using PIP with the Shared Read (/SR)

switch. For example, if the log file is DRO:[1,4]CONSOLE.LOG, and you
type

>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

16:46:32 Login user DECNET [240,240] TT30:
16:47:22 Login wuser CHARLIE [7,373] TT22:
16:47:38 *** [[P0: —— NOT READY

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

16:47:58 Logout user [7,373]1 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 in 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:

+*SET /COLOG

coT -~
Console = None
Logfile = Mone
DEY CO¢

Coo: TT0:

*8ET /COLOG=0ON

>*DEV CO¢

C00: LOALED

*BET /COLOG

cor --

Console TT000%

Logfile = DEOCOIL1,41CONSOLE.LOGH1
*SET /COLOG/COTERM=TTS1:

*SET /COLOG/LOGFILE=DRIL301+551TEST
*8ET /COLOG

cotT --

Console = TTOS1:

Logfile = DROQOIL301,S51ITEST.LOG 1
*SET /COLOG/NOCOT

*SET /COLOG

corT --

Console = None

Logfile = DROOOIL301,55ITEST.LOGS1
*DEV CO¢

C00: LOADED

*8ET /COLOG/COTER/NOLOG

*SET /COLOG

cor --

Console = TTOOG1

Logfile = None!

*SET /COLOG/COTERM=TT17:/L0OG=

»8ET /C0OLOG

coT --

Console = TT017¢

Logfile = DROOQIL301,55]1TEST.LOG:2
»SET /COLOG=0FF

*SET /COLOG

coT --

Console = None
l.ogfile = None
*DEV COt

Coo: TT17:

*RED TTS51:=C0¢

*DEV CO¢

Coo0: TTS1:

*SET /COLOG=0ON/LOG=DE1:(7,3011]
*SET /COLOG

corT --

Console = TTOS1}

Logfile = DROO1IL7+3011CONSOLE.LOGH1
*8ET /COLOG/COT=TTO:{/LOG

*SET /COLOG

coT --
Console = TT000!
Logfile = DROOO!C1s41CONSOLE.LOGS3

is assigned to DBO:.)

© o0 ©

O 00

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

® stops console logging. The display option confirms that the
console logger 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.

@ 1Illustrates 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:[7,301]1CONSOLE.LOG;1. The display option confirms
these assignments.

@® 1Illustrates multiple commands on a command line. Assigns
the console terminal to TT0: and restores the default lecg
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 log
file without the Shared Read switch (/SR).

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

® Disables the console terminal and the log file.
COT... exits because no console 1logging 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 your
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: 1If you did not intend to stop console 1logging,
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:

$COT —-- 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 logging command before
starting console logging.

User Action: Start console logging and issue the command.
COT -- Logfile x error
filespec -- QIO Error Code -nn.

Explanation: An I/0 error occurred while ' COT... was performing
an operation on the log file. The function being performed, x,
is WRITE, OPEN, or CLOSE. The filespec 1is any legal filespec
designated for the 1log file. The error code, -nn., is an I/O
Error Code described in the IAS/RSX-11 I/0 Operations Reference
Manual.

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




CHAPTER 4

THE I/0 EXERCISER (IOX)

The I/0 Exerciser (I0X) detects and diagnoses I/0 problems on the disk
and tape units in your hardware configuration. Using the I0OX Command
Language, you can execute, control, and monitor I/O 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 1I/0
exercise

® 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/0O exercise, you need to consider the following:

e 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)

e 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 IOX 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
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4.1.2.3 How IOX Exercises DECtapes - IOX exercises DECtapes by
writing forward/reading forward, then writing reverse/reading reverse
until the end of the tape is reached. 1I0X exercises DECtapes using a
data buffer of two blocks (1024. bytes) . You can set a test
parameter only to determine the data pattern that IOX 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-11). The meanings of these terms may differ
slightly from other manuals within the RSX-11M/M-PLUS set. 1In 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-11
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 IOX Commands
The IOX 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 IOX.

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 IOX
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 IOX commands under their appropriate categories.



THE I/0 EXERCISER (IOX)

Table 4-1
Four Categories of I0X Commands
Function Control Display Parameter
DESELECT ABORT BADBLOCKS ! BADBLOCKS1
EXECUTE CTRL/C CONFIGURE1 BUFFERSIZE
FILES11 EXIT DENSITYL COMPAREDATA
SELECT PROCEED HELP CONFIGURE1L
VERIFY RESTART PARAMETERLIST CONTROL_C
START PATTERN L DENSITY!
PRINTSUMMARY ERRORLIMIT
RANGEL INTERLEAVE
SPY LOGFILE
PATTERN1
RANDOM
RANGE 1
RECORDS
REPORTERRORS
RETRIES
RUNTIME
SUMMARYT IME
TEMPORARYFILE
VOLUMECHECK
WAIT
WRITECHECK

1. These commands have two forms:

one that displays the

current default for the parameter and one that sets the
current default for the parameter.

4.2 INSTALLING AND INVOKING IOX

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

You can run IOX by 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

MCR or DCL
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4,2.2 Invoking IOX

fou can invoke 103

from any terminal.

4.2.2.1 Invoking an Installed Version of IOX - If IOX 1is 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. 1If you did not specify a task
name when you installed 10X, its task name is ...IOX. After receiving
the prompt, you can enter IOX commands.

4,2.2.2 Invoking IOX When It 1Is Not Installed - If I0X is not
installed, 1invoke it with the MCR or DCL RUN command. In this case,
I0X uses your terminal number to name the task and prompts you wusing
this task name. For example, if from TT10: you type

>RUN $I0X
you will be prompted:

TT10>

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

4-5 April 1983
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4.3 USING INDIRECT COMMARD FILES WITH IOX

You can use indirect command files as input to IOX. IOX accepts one
level of indirect command files. You can use indirect command files
to set up your test configuration, choose devices for testing, set
exercise parameters, and start and exit the exercise. You cannot
interrupt an I/0 exercise to enter 1I0X 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.

FILES11 DB2: Chooses DB2: for an exercise that preserves

the contents and structure of the disk.

~e w

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

~e we

monitor when the exercise completes.

After you invoke I0X, type:
I0X>@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,
10X adds the unit to its list of units available for exercising and
creates an empty data structure for the unit. 10X includes in the
default test configuration one of each device type supported by
DIGITAL as unit "o".

L] - L T T . SO O S TP S g -

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

-3

CONFIGURE [ddnn: [=type]] ....
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 DYO EMO SYO

Tapes:
CT0 DTO MF0O MMO MS0O MTO

To add DK1l: and MM1l: to your configuration, type:
IOX>CONFIGURE DK1l: MMl:

This command line adds DK1l: 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 MMO: is already configqured 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, TOX 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-1l1 volume
for an 1/0 exercise. Exercising with FILES1l 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/0
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 1IOX 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 FILES1l1l, 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 FILES11 - 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 vyou
use the FILES11l command to select a unit. You can also use these
commands within the FILES11l command line 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



THE I/0 EXERCISER (IOX)

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
BADBLOCKSl 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-1l VOLUMES

This section shows you how to use IOX to
Files-11 structure.

exercise an RL0O2 with a
Example 4-1 uses the following I0X commands:

PARAMETERLIST

Displays current default parameters, I0X buffer space statistics,
and device-dependent parameters for devices you have selected for
testing.

4-9 April 1983



RUNTIME

Sets the length of time

FILES11
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(in minutes

) that
unit(s) you have selected for testing.

I0X exercises

the

Selects a disk with a mounted Files-11 volume for an I/0 exercise
that preserves the contents and structure of the disk.

TEMPORARYFILE

Sets the size of the temporary file that
Files-11l disks with the FILES1ll command.

START

IO0X

uses for

Starts exercising units that you have selected for testing.

Example 4-1

>ALL DLO:
>MOU DLO: LOUIE
>I0X

IOX>PARAMETERLIST
BUFFERSIZE= 1024.
ERRORLIMIT= 10.
INTERLEAVE= 4,
PATTERN=
RECORDS=
RUNTIME=
SUMMARYTIME= 1.
TEMPORARYFILE= 500.

Buffer space usage=

IOX>RUNTIME 3
IOX>FILES1l DLO:
IOX>PARAMETER

Device Mode

BUFFERSIZE=
ERRORLIMIT=
INTERLEAVE=
PATTERN=
RECORDS=
RUNTIME=
SUMMARYTIME= 1.

TEMPORARYFILE=500.

Exercising an RLO2 with the FILES11 Command

o
2]
3]

7]
8]

3290.:

TEMP=800

Buffersize

8]

COMPAREDATA=
CONTROL_C= Y
LOGFILE= NO
RANDOM= YES

REPORTERRORS= YES

RETRIES= YES
VOLUMECHECK=
WAIT= YES

WRITECHECK=

1924.:1924.,:1.

154
(6]

COMPAREDATA=
CONTROL _C= Y
LOGFILE= NO
RANDOM= YES

REPORTERRORS= YES

RETRIES= YES
VOLUMECHECK=
WAIT= YES
WRITECHECK=

Buffer space usage= 3290.:1308.:1308.:1.

IOX>START

o

YES
ES

YES

NO

Filesize/Records/Range

YES
ES

YES

NO

\

Parameters

COM RET RAN ERR=10.

testing

Jo
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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 IO0X 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 1I/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/0 operation after the driver receives errors
during the operation.

ERRORLIMIT

Sets the maximum number of errors that 1IOX 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)
*10X
10X>FARAMETERLIST A
BUFFERSIZE= 1024, (5] 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
SUMNARYTIME= 1. VOLUMECHECK= YES
TEMFORARYFILE= 500, WAIT= YES

WRITECHECK= NO
Buffer srace usade= 3290.11924,31924,11., y

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

o

I0X>FPATTERN 12 3]

IOX>BUFFER 8192 ()

TOX>DENS MMO$ }@
Densitu= 1600 BFI Charascteristic Word= 004004 {octal}

IOX>SELECT MMO:! RETRIES=NO DENSITY=800 ERROR=100 REC=20000 (3

I0X>FARAM N

Ilevice Mode PRuffersize Filesize/Records/Rande Farameters

MMO 3 NFS 8192, @ 20000, ® com ErRR=10, Q
BUFFERSIZE= 8192, (8] COMFAREDATA= YES

ERRORLINIT= 10, CONTROL_C= YES

INTERLEAVE= 4, LOGFILE= NO

PATTERN= 12, (9] RANDOM= YES 17
RECORDS= 1024, REFORTERRORS= YES ?
RUNTIME= S, RETRIES= YES

SUMMARYTIME= 1. VOLUMECHECK= YES

TEMPORARYFILE= S00, WAIT= YES

WRITECHECK= NO
Buffer srace usadge= 36058.,:8188,:18292.1:3.

IOX>DENSITY MMO!
Densitu= 800 EPFI Characteristic Word= 000000 (octzl) J

IOX>START

I0X -- MMO! bad blocks 112 (decimsl) 140 (octal)

I0X -~ Summary of exerciser sctivityw at 20-JUL-81 14:50:40
TIME ~- Runt! 1 min. Elarsed! 1 min., Remaining! 4 min.
MHO! -~ 230, R/W recuests totaling 230. records with 1 erraors
AST’s executed! 346,
Idle-loor iterationsi 344,

*

+*

.

I0X -- MMO! bad block: 486 (decimzl) 746 (octszl)
I0X -- MMO: bad blocks 551 (decimal) 1047 {(octzl)

I0X -- Summary of ewerciser activitw at 20-JUL-81 146154150
TIMNE -- Runt 1 min. Elarsed! S min. Remzining! O min.
MMOL -- 217. R/W reauests totzling 217, records with 2 errors
AST’'s executed! 325,
Idle-loor iterstionst 321,
ACCUMULATEHD TOTALS ¢
TIME -- Run! S5 win. Elarsed! 5 min. Remaining! 0 min.
MMO! -- 1,121, R/W recuests totzling 1,121, records with 3 errors
AST’s executed! 1,438,
Idle-loor iterations? 14670,

IOXFEXIT

4-13
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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:.

© 000

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.

® 060 6006009

Starts NFS testing with SELECT on MMO:.

The remainder of Example 4-2 shows interval reports, error reports,
and an accumulated totals generated at vyour 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 IO0X 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) 10X will output interval
reports.

RUNTIME

Sets the length of time (in minutes) that IOX 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.
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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.
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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 IOX commands except the following are valid in Interactive Mode:

BUFFERSIZE
PATTERN
RUNTIME
START
RESTART

If you enter these commands, IOX prints the error message:
I0OX ~-- 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 IO0OX activity in the time
intervals set by the SUMMARYTIME command

Summary Reports

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

Section 4.12 discusses the SUMMARYTIME and PRINTSUMMARY commands in
detail.

4,10.1.1 The Format of Activity Reports - The formats of activity
reports are indentical except for the first 1line. 1Interval and
summary reports begin with the time and date of the report. For
example:

I0OX —-- Summary of exerciser activity at 20-JUL-81 11:16:25

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:.

I0OX -- 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 information
- Time between reports as set in the SUMMARYTIME command

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

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

e Unit information for each unit being tested
— Number of I/0 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/0O 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:

IOX -- DR1l: data compare error at block 33,937 (decimal) 102221 (octal)
Good Data: 005767 Bad Data: 155555 @ (1)
Word Position: 0 (decimal) 0 (octal) (3]
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.

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

4.10.2.2 1I/0 Error Reports - There are 12 I/0 errors. If a 0QIo
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:

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

e All command formats
@ Qualifier descriptions
e 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.



THE I/O0 EXERCISER (IOX)

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

rry
o]

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 DM1l: 3:5,10:4,99,100:50,151
I0X would display:

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

10X displays the badblocks 1list wusing a variation of the second
format. It strings consecutive blocks together even if you did not
enter them using the second format. For example, in the command line
you entered:

99,100:50....

However, when IOX displays the 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, 1Instead, 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 rints 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
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CONFIGURE (Cont.)

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

1. 1If one unit of a device type has already been confiqgured as a

disk, then, if you add a unit with the same device
specification, IOX also configures that unit as a disk. For
example, since DKO: and DBO: 1in the previous example are
configured as disks in the default configuration, I0X

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

IOX maintains consistency 1in configuring device units.
Therefore, you cannot configure DKl:, DBl:, or DB2: as
tapes. The same holds true for MM5: -- you cannot configure
it as a disk. In both cases, I0X generates the following
error message:

I0OX —-- dduu: specified device type is inconsistent
2. 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 MQl:
as a tape.
IOX>CONF DK1: DBl: DB2: XX: YY: MM5: MQl:=TAPE
IOX responds by displaying the following messages:

IOX —-- XX0: device type not specified - defaulting to 'DISK'
I0OX —-- YY0: device type not specified - defaulting to 'DISK'
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CTRL/C

CTRL/C is a control command. In Command Mode and Interactive Mode,
CTRL/C generates an MCR prompt "MCR>" allowing you to enter one MCR
command line. The function of CTRL/C in Execution Mode depends on
whether CONTROL _C has been set YES or NO. If you have set CONTROL C
NO, then CTRL/C generates the MCR prompt "MCR>" as it does in Command
and Interactive Modes. If you have set CONTROL C YES, then CTRL/C
exits I0X from Execution Mode and enters Interactive Mode.

Section 4.9 describes the three IOX 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. If you try to enter anything but
CTRL/C, you receive the following error message for each key vyou
press:

I0OX -- Only "C allowed
When you press CTRL/C, you receive the IOX prompt instead of the
MCR prompt and TIOX exits Execution Mode and enters Interactive
Mode.
Interactive Mode

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

Section 4.9 describes the three IOX operation modes in detail.

The initial default is CONTROL C YES.
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DENSITY

DEN[SITY] dduu: [n]

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

You use DENSITY as a device-dependent parameter command with an
argument "n" to set the density and characteristic word of a magnetic
tape. (The device characteristic word is defined in the 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 I0X 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 bpl (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 you 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 in progress), testing on the device
terminates and the device is removed from the list of devices to be
tested. If you issue the command in Command Mode (while no testing is
in progress), then DESELECT 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)

e 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)
e Closes and deletes the temporary file
e 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 TIOX 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 in 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.
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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 IOX
commands at your terminal.
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INTERLEAVE

I [NTERLEAVE] number

INTERLEAVE 1is 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 ignores 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.

10X 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 I0X 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 ***%*%** EXERCISER STARTED *****%%x*
and end with an event line such as:

IOX -- 20-JUL-81 11:20:34 ****x*%x** EXERCISER TERMINATED ***Xxk%xx*

The initial default is LOGFILE NO.



THE I/0

PARAMETERLIST

PAR[AMETERLIST]

PARAMETERLIST is a display command.

two kinds of information. For
IOX>PARAMETERLIST

BUFFERSIZE= 1024.
ERRORLIMIT= 10.
INTERLEAVE= 4,
PATTERN= 0.
RECORDS= 1024.
RUNTIME= 5.
SUMMARYTIME= 1.
TEMPORARYFILE= 500.

Buffer space usage= 3290.

EXERCISER (IOX)

example:

COMPAREDATA= YES
CONTROL C= YES
LOGFILE= NO
RANDOM= YES
REPORTERRORS= YES
RETRIES= YES
VOLUMECHECK= YES
WAIT= YES
WRITECHECK= NO

£1924,:1924.:1.

@ The current default parameters

©® 10X buffer space stat

istics

PARAMETERLIST displays at

least

'\

At most, PARAMETERLIST displays four kinds of information:

e Current execution defa
e IOX buffer space stati

I0OX may also list the:

ult parameters

stics

e List of tasks initiated by the EXECUTE command

e Devices selected for testing with FILES11, SELECT, and VERIFY

Example 4-5 describes the in
PARAMETERLIST display that
information.

Example 4-5

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

IOX>FILES11 SY! TEMPORARYFILE=800 ERRORLIMIT=S50

formation 1in the

correspond to

four
these

parts of the
four kinds of

PARAMETERLIST Display Shown in Four Parts

I0OX>SELECT MMO: RECORDS=350 BUFFERSIZE=700 RETRIES=NO

IOX>VERIFY DMO: RANGE 200:1000 RANDOM=NO INTERLEAVE=8 i)
IOX>PARAMETERLIST
Device #Mode Buffersize Filesize/Records/Range Farzmeters

MO ¢ VFY 1024,
MNO? SEL 700,
SYo! Fii Siz2.

200, ~» 1:000,
350.
800,

KRET INT=8,
COM ERR=10,
COM RET RAN ERR=50. @

ERR=10. @

(continued on next page)

©
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Example 4-5 (Cont.)

Task

++«BAD QUEUED

Status

BUFFERSIZE= 1024,
ERRORLIMIT= 10.
INTERLEAVE= 4,
PATTERN= 0.
RECORDS= 1024,
RUNTIME= 5.
SUMMARYTINE= 1.

TEMPORARYFILE= 500.

Buffer seace usadges

Command line

DLOS/LT

PARAMETERLIST (Cont.)

COMPAREDATA= YES
CONTROL.C= YES
LOGFILE= NO
RANDOM= YES
REPORTERRORS= YES
RETRIES= YES
VOLUMECHECK= YES
WAIT= YES
WRITECHECK= NO

5338.11020.801588.12,

12/

PARAMETERLIST Display Shown in Four Parts

Jo

@ 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 I0X 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

you used to select the devices.

4-43

command

line that
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PARAMETERLIST (Cont.)

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:

® 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 vyou
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. 1IOX 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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PARAMETERLIST (Cont.)

© 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 initiated 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)

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

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

I | I 1 S I 1 R 1 A 1}

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

L T | | { O O | | A 11 I |

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 in Interactive
Mode.

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

Summary reports and interval reports have the same content and format.
However, IOX generates interval reports at the time intervals that you
have set with the SUMMARYTIME command. IOX generates summary reports
when you enter the PRINTSUMMARY command in Interactive Mode. A
summary report summarizes TIOX activity between the 1last interval
report and the time you 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 IOX activity. If no exercises are in
progress and no tasks initiated by IOX are executing, then TIOX
terminates the exercise.

If there is activity, 10X 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, 10X 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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RANDOM

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.

If 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

TOX>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 FILES1l, 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).

4-50
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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 is the number of records on the
magnetic tape or cassette to be exercised. For example:

TOX>RECORDS 200

This command line directs IOX 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.
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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 I0X 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
QI0 failed). These error codes generate one of 12 error messages
discussed in Sections 4.10 and 4.13.

T0X directs error reports to your terminal, but with the following
restrictions:

e Error reports never interrupt activity reports.

e If LOGFILE is enabled, I0X enters error reports in the log
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 valid
Command Mode. When vyou restart the I/0 Exerciser, you effectively
reinvoke TOX without exiting to the operating system monitor.

The RESTART command performs the following functions:

Deselects devices that are selected for testing.
Resets all parameters to their initial defaults.

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

Unconfigures all devices that vyou added to the
configuration.

only 1in

command

default
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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 1is 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 IOX ABORT command or the MCR
ABORT command.

The initial default is five minutes.
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SELECT

SE[LECT] dduu: [command=qualifier] ....
SELECT is a function command. The SELECT
with an NFS volume mounted for an I/0 exercise that destroys the
contents and structure of the volume. Before using select, you must

first configure the device if it is not in the test configuration.

command selects a device

When you use the SELECT command to select a device to be tested as an
NFS volume, you can override the current default parameters by using
the commands in Table 4-3 within the SELECT command line.

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 DLO: RANG=100:4000 RET=YES RAND=NO INT=8 BUF=2000

This command line:

® Selects DLO: for I/O exercising

e Tests only blocks 100 through 4000

e Allows the driver
errors

to retry I1/0 operations if it encounters

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 issue 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:
I0OX outputs the following:

DB0: -- TYPE=F1l1 VBN=305. 1/0=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

ST[ART]

START is a control command. START is wvalid only in Command Mode.
When you issue the START command, I0X exits Command Mode and enters
Execution Mode. Section 4.9 discusses the three IOX operating modes
in detail.

After you have set your test confiquration 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 is a device-dependent parameter command that applies to
the testing of Files-11 disks with the FILES11 command. The FILES1l
command protects the contents of the disk by writing a temporary file
that I0X 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 parameter commands
within 1its command line 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 Interactive Mode (while an
exercise 1is in progress), IOX 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 you
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 you 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]/N[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
I0O.WLC (write 1logical block with check) to the driver instead of
I0O.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 is exceeded. TIf 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.
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4.12 ERROR MESSAGES

I0OX generates two types of error messages: error messages with device

specifications and error messages without device specifications. 10X

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.

I0OX -- dduu: bad block, xxx (decimal) xxx (octal)

Explanation: TIE.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: xxxxx
Word position: xxx (decimal) xxx (octal)
Buffer contained xx. additional errors

Explanation: IO0X 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 pesition 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 greater 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 your test configuration with the CONFIGURE command that IOX
configures as a disk by default.

User Action: None.

IOX -- dduu: did not respond - unit now deselected
Explanation: The unit did not respond to the IOX 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 1s 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 1I0X (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. If you are
testing a scratch disk, select the disk again with VOLUMECHECK
NO.
-~ dduu: failed to attach

Explanation: 1I0OX 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 1IOX 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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—— dduu: failed to open temporary file

Explanation: IOX 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 wusing TEMPORARYFILE within the FILES11l command 1line to
override the default TEMPORARYFILE size for each device.

If you are using the default (500 blocks) when I0X 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: illegal density

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

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

Explanation: The range of blocks which vyou 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: 1invalid block number

Explanation: The block number that vyou 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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N

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

Explanation: IE.ABO error code returned to 1I0X (operation
aborted).

User Action: None.

—— dduu: 1is already confiqgured

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 valid only for
configured devices.

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

—- dduu: 1is 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: 1is not ready - unit now deselected

Explanation: TIE.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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I0X -- 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.

I0X -- dduu: unrecoverable error at block xxx (decimal) xxx (octal)

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

User Action: Check the device and media.

I0X -- 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 is
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.

I0X -~ dduu: write check error at block xxx (decimal) xxx (octal)

Explanation: IE.WCK error code returned to IOX (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.

I0X -- Indirect command file nesting level exceeded

Explanation: 1IOX 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 use the EXECUTE command in a
system that does not support task spawning.

User Action: Do another SYSGEN 1if vyou require the EXECUTE
command to properly test your I/0 devices.
—-- Command input I/O error

Explanation: 10X 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= -X

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 IAS/RSX-11 1I1/0 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.
I0X -- 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/O error code returned to IOX by FCS
in the IAS/RSX-11 1I/0 Operations Reference Manual and take the
appropriate action.

I0X —-—- 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.

I0X —- Fatal file system error. F.ERR= xxx PC+2= xxXx

Explanation: 1IOX 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 1IAS/RSX-11 1I/0 Operations Reference Manual and take the
appropriate action.

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




THE I/0 EXERCISER (IOX)

IOX —- Invalid pattern number

Explanation: You tried to set a data pattern using a pattern
PATTERN

number gJreater than 12. The valid arguments for PATTERN are 0
through 12.

User Action: Enter a valid pattern number.

I0OX —-- Invalid task name
Explanation: The task name that you specified with the EXECUTE
command is 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: In Execution Mode, 10X 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, 10X determines whether or not any exercises
are 1in progress or any tasks are executing only when you enter
the PROCEED command. If there is no activity when you enter
PROCEED, 1IO0X 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.
I0OX —-— 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 I0OX 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) 1is a privileged task that
displays information about the resources in 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 your
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, is 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:

e Memory (M)
e Active Task List (A)

e Task Header (T)

e 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 is associated with a
display page. {The Help Display Page has n¢ 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 Individual Terminals - You must
install RMD if you have removed it. To install RMD, use the MCR
INSTALL command at a privileged terminal:

>INS $RMD

6.2.1.2 1Invoking 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 vyou
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 wusing 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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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 is DRO:, use the following

command segquence:

>SET /UIC=[1,54]
>ASN DR0:=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 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 Dlsplay 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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@  Operating system type, version number, and base level.

@® sSix-character name that is a DECnet node name (if DECnet Iis

running on your system) or the system name that you selected in
SYSGEN (if DECnet is not running on your system).

© sSize 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-11 devices in your
system. If a device is dismounted, RMD displays: "DMO". 1If a
device is off line, RMD displays: "OFL".
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©® 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
Z

Number of fragments in the pool free list

The second line records the worst case of pool since you invoked
RMD. This line is most wuseful 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

(1] 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.

® partition 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

e 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.

$.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 DMO: instead of the fourth
Files-11 device 1in your configuration and replots the display every
three seconds instead of every second.

To change the second and third Files-11 devices to DB1l: 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 line,
you type:

>RMD A
This display has six fields:

e Name of the task

e Length of the task in octal bytes

¢ Terminal that issued the task

® Running priority of the task

® 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 ESCA key h
displays the setup page for the Active Task Display. The setup page
documents and prompts you for commands that you wuse 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:

g
ta
-
E
5'
g

e OWNER=ttnn: where ttnn: is the terminal that issued the task
e PRIORITY=p where p is a task's running priority
e RATE=s 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 until 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 long
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 discussed in the previous
section as part of the MCR command line. For example, when you enter
the MCR command line:

>RMD A,PRIORITY=200,RATE=3

RMD displays the Active Task Display using 200 as the maximum task
priority and replots the display every three seconds.

To display only those tasks issued by your terminal, type:

>RMD A,OWNER=TI:



RESOURCE MONITORING DISPLAY (RMD)

6.6 THE TASK HEADER DISPLAY

The Task Header Display shows you the task header of the task you
specify. You access this display from another display page by
pressing the T key (for Task Header). If no task 1is currently
specified, RMD shows you the setup page first so that you can specify
the task whose task header you want RMD to display.

To access the Task Header Display from the MCR command line, you type:

>RMD T,TASK=taskname

where taskname is the name of the task whose header you want RMD to
display.

If you invoke RMD from the MCR command 1line without specifying the
name of a task:

>RMD T

RMD displays the setup page first so that you can specify the name of
the task whose header you want RMD to display.

The Task Header Display shows you the following information about the
specified task:

® Name of the task
® Name of the partition in which the task runs

® Status flags, which have the same mnemonics as in the Active
Task display

® Owner of the task by terminal number
¢ Outstanding I/0 count

e Default priority

e Running priority

® Swapping priority

e Length in decimal words

e Contents of the six general purpose registers, the program
counter, and the Processor Status Word

® Contents of the Directive Status Word ($DSW)

e Local event flags

e [Logical unit number (LUN) assignments to a maximum of 26 LUNS
When RMD displays file names in the 1list of LUN assignments, the

filename and UIC displayed are the filename and UIC of the file when

it was created. If the file has been renamed, the RMD display may not
reflect the current UIC and/or filename.
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6.6.1 Altering the Task Header Display from the Setup Page

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

® RATE=s 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 remain in effect until you alter them, even if you
switch to another display page and back to the Task Header Display.

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

6.6.1.2 The TASK Command - This command changes the task header to be
displayed. There 1is no default. The TASK command has the same
function as the TASK command on the Active Task Display, except that
here it does not switch display pages.

6.6.2 Altering the Task Header Display from the MCR Command Line

Both the RATE and TASK commands are available to you from the MCR
command line. If you invoke RMD using the following command line:

>RMD T,RATE=2,TASK=...EDT
RMD displays the Task Header Display for EDT, replotting the page
every two seconds. You must give the full task name. 1In this case
the taskname is "...EDT", not "EDT".
If you do not specify a task name in the MCR command line:

>RMD T,RATE=2

RMD first displays the setup page so that you can select a task whose
header you want RMD to display. The replot rate will be set to two
seconds.

6-11 April 1983



RESOURCE MONITORING DISPLAY (RMD)

J’the setup page fo
;;available commands
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erlng‘the SY‘tem S t:s,1cs D1splay from the Setup Page -

alter  the replot ‘rate on the ‘System Statistics Display by
ESCAPE key, which dxsplays the setup page for ‘the System
ay. - The ”setup page lxsts - the ‘command format for
and prompts you for a command;‘ ‘The 'command
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6.8 MODIFYING THE TASK-BUILD COMMAND FILE

6-12.3
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6.9 ERROR MESSAGES

RMD generates the following error messages:

RMD - Allocated screen buffer too small for this device

Explanation: RMD requires more internal memory to display the
requested display on the type of terminal on which you are
running RMD.

User Action: Rebuild RMD with a larger screen buffer by
modifying the task-build command file as discussed in Section

RMD - Illegal command - XXXXX
Explanation: You entered an illegal command xxxxx either on the
MCR command line or in response to the COMMAND> prompt on a setup
page.
User Action: Enter the correct command as documented in this
chapter.

RMD - Page does not exist

Explanation: You requested a display page from the MCR command
line that does not exist.

User Action: Enter the command line again specifying a correct
display mnemonic.
RMD - Segment 'xxxxxX' not found

Explanation: The module xxxXxX was not found in the task image
for RMD. This denotes an error in how RMD was task-built.

User Action: Check that RMD has been built with all the required
modules.

RMD - Terminal type not defined

Explanation: The operating system and RMD do not recognize your
terminal type.

User Action: Check your terminal type using the MCR command
SET /TERM=TI:. If this setting 1is incorrect, use the MCR SET
command to correct your terminal type setting. If the setting is
correct, move to a different type of terminal.



RESOURCE MONITORING DISPLAY (RMD)

RMD - Terminal type not set

Explanation: You did not build RMD to display the requested
display page on the type of terminal to which your terminal is
set,

User Action: Determine your terminal type setting using the
MCR SET /TERM=TI: command. If this setting is incorrect, use
the MCR SET command to correct your terminal type setting. If
the setting is correct, move to a different type of terminal.

RMD - Terminal type not yet supported
Explanation: RMD does not recognize your terminal type.

User Action: Determine your terminal type setting using the
MCR SET /TERM=TI: command. If this setting is incorrect, use
the MCR SET command to correct your terminal type setting. If
the terminal type 1is correct, you can write a terminal
characteristics module for the terminal similar to the one in
[14,10]V52CHA.MAC. Then assemble the module, include the new
module in the ODL file and rebuild RMD.
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CHAPTER 7

SETTING UP AND RUNNING THE QUEUE MANAGER

This chapter is directed to the system manager or operator who will be
setting up and running the Queue Manager and batch processors on an
R5X-11M or RSX-11M-PLUS system. Except where noted, all commands in
this chapter are privileged.

Most RSX-11M/M-PLUS systems will include the Queue Manager for the
convenience of multistream line printer spooling.

Sai i

In UFD [1,2] on the system disk (LB:), you will find the file
STARTUP.CMD. This file 1includes commands for setting up the Queue
Manager on a standard configuration. This sets up th QMG subsystem
on a baseline system with one print processor,
- The information in the present chapter
.CMD to set up a Queue Manager tailored to

will help you
your installation.

This chapter consists of a narrative introduction and review of the
process of setting up the Queue Manager and
detailed descriptions of all commands to the

Manag

The queue management subsystem consists of three major components on
RSX-11M. Here
are the comp

A command line interpreter (QMGCLI) that processes both print requests
and queue access commands as described in the RSX-11M/M-PLUS Batch and
Queue Operations Manual. QMGCLI communicates with the Queue Manager
by sending data packets to it.

The Queue Manager (QMG) that controls the queueing and dequeueing of
print jobs. QMG communicates with QMGCLI and the despooler tasks to
process print jobs.

The despool prototype task (LPP) that attaches a device and despools
print jobs to it. An LPP must be installed for each device to be used
as a spool device with the task name ddn, where dd 1is the generic
device name and n is the unit number. A despool device is a device
under the control of QMG.
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7.1 INTRODUCTION AND REVIEW

The following narrative explains how to bring QMG into vyour system.
Both MCR and DCL commands are included.

This can be done interactively, but in most cases you will include it
in an indirect command file invoked as part of the system's STARTUP

procedures.

Each of the following steps includes a block diagram of the Queue
Manager, processors, and devices as they exist at that point in the
procedure. Those parts of the subsystem brought into being by that
step are shown in red.

1. 1Install the Queue Manager. It will be found with the
privileged utility tasks.

DCL>INSTALL/CHECKPOINT S$QMG

MCR>INSTALL $QMG/CKP=YES

QUEUE
MANAGER

stopped LPO:
unspooled

PRINTS$
PRINT

FCS

ZK-154-81




SETTING UP AND RUNNING THE QUEUE MANAGER

Start QMG. The command starts the Queue Manager and
initialize the default queues PRINT and BATCH. It creates
the queue file on LBO: if the file 1is not there. The
command also clears all assignments previously recorded. 1If
the queue file was intact, all queues will still contain
their Jjobs, but are not assigned to processors. (Processors
will have to be reinitialized, but queues will not.)

DCL>START/QUEUE/MANAGER

MCR>QUE /STA:QMG

QUEUE
MANAGER

LPO:
unspooled

| Queue Queue I PRINTS
| BATCH PRINT I PRINT
FCS

| Queue file I

> PRINT

ZK-155-81



SETTING UP AND RUNNING THE QUEUE MANAGER

The default print queue PRINT was initialized in the previous
step, but you must initialize at least one more queue named
for each line printer. This queue will serve the many system
tasks that conventionally send output to LP: by directing
this output to QMG. This 1is Kknown as a device-specific
queue. PRINT is a general queue.

A device-specific queue must be 1initialized before the
associated device 1is initialized (spooled). For LPO:, the
device-specific queue is named LPO.

DCL>INITIALIZE/QUEUE LPO/PRINT

MCR>QUE LPO:/CR:P

QUEUE
MANAGER

LPO:

unspooled
I Queue Queue I PRINTS
I BATCH PRINT | .PRINT
| Queue l
LPO FCS
I Queue file
> PRINT

ZK-156-81

Initialization names, creates, and starts a dqueue.

You will need this extra queue even if your system has only
one printing device. You can initialize as many as 14
additional print queues for a total of 16. One must be the
default queue PRINT. The remaining 15 can be device-specific
or general queues. There must be a device-specific queue for
every spooled (initialized) output device. Queues for
application processors are print queues.
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Now you must install the print processors. You must install
a print processor for each physical printing device that will
be set spooled (by means of INITIALIZE). This processor
"owns" the printer; the processor name must be derived from
the printer name. LPO: is owned by LP0O. LPP.TSK installs
automatically as LPO. The print processors will be found
with the privileged utility tasks.

DCL>INSTALL SLPP

MCR>INS SLPP

QUEUE

MANAGER LPO

LPO:

unspooied
l Queue Queue I PRINTS
I BATCH PRINT I .PRINT
l Queue |
LPO FCS
| Queue file
> PRINT

ZK-157-81

If you have additional output devices, use the /TASK
qualifier to install their print processors under the proper
names. You can initialize as many as 15 print processors.
Applications ©processors are considered print processors for
this count.

DCL>INSTALL/TASK:LP1 SLPP

MCR>INS SLPP/TASK=LP1
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5. You must initialize your print processors, setting whatever
attributes you wish. Any initialization of a print processor
sets the associated output device spooled.

DCL>INITIALIZE/PRINTER LPO/FLAG_PAGE:2/FORM:O/LOWERCASE

MCR>QUE LPO:/SP/FL:2/F0:0/LOW

QUEUE

MANAGER LPo
LPO:
spooled
I Queue Queue | PRINTS
I BATCH PRINT I PRINT
| L Queue I
LPO FCS
| Queue file
S‘UQM'}T{/ > PRINT
i ZK-158-81

The command assigns the queue LPO to despooler LPO. The
queue must exist before you initialize the processor LPO.
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5. Next, you must install the interface between the Queue
Manager and other system tasks. This interface is handled by
$OMGPRT.TSK. It must be installed as PRT.... It will be
found with the nonprivileged utility tasks.

DCL>INSTALL/TASK:PRT... S$SQMGPRT

MCR>INS $QMGPRT/TASK=PRT...

QUEUE
MANAGER LPO
LPO:
spooled
l Queue Queue | PRT PRINTS
| BATCH PRINT | " PRINT
' Queue I
] LPO FCs
| Queue file
> susmIT > PRINT

ZK-159-81
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7. ©Now, you must assign queues to print processors. Assignment
establishes the path between queue and print processor. The
Queue Manager can send jobs only to assigned processors.

DCL>ASSIGN/QUEUE PRINT LPO

MCR>QUE LPO:/AS:PRINT

QUEUE
MANAGER LPo
LPO:
spooled
| e Queus | oRT PRINTS
I BATCH PRINT | - PRINT
L] Qt‘sge FCS
I Queue file
e > PRINT

ZK-160-81
Since queue LP0 was assigned to processor LPO at

initialization, this means two queues are being assigned to
the same processor.

You can assign a gqueue to more than one processcr and you can
assign more than one queue to a processor.

If you initialize a queue, but do not assign it, jobs sent to
that queue will not be processed until the queue is assigned.
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7.2 QUEUE MANAGER COMMAND DESCRIPTIONS

The operations of QMG are controlled through a number of DCL and MCR
commands. The functions invoked are identical, but the command syntax
is different. Use whichever command syntax you are accustomed to. In
this manual, both forms of the syntax appear in the command
descriptions. The DCL commands and command elements are to the 1left
and the MCR to the right. 1In the section titles, MCR commands or
command elements appear in parentheses. 1In the examples, commands are
identified explicitly by the DCL> and MCR> prompts.

The processors, devices, and device-specific queues all have names
derived from the name of the spooled device. Thus, if LPl: 1is the
spooled device, the processor that "owns" it is called LP1 and the
device-~specific queue 1is also called LP1. The colon (:) portion of
the device name can be omitted from references in DCL commands to
processors, devices, and queues. The colon portion must be included
in references in MCR commands to processors, devices, and queues. You
can include the colon portion in any DCL command, but it is required
only in MCR commands. Further, in MCR commands, all queue names must
be terminated by a colon, whether they are derived from device names
or not. Thus, if you wish to refer to a queue named XPRESS in an MCR
command, you must refer to that queue as XPRESS:.
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The general format of DCL QMG commands is:
DCL>DCLcommand/QMGqualifier(s] parameter[s][/qualifier[s]]

The general format of MCR QMG commands is:
MCR>QUE ddnn: /function[:optionls]][/swls]]

Command descriptions are given in the order they are wused in the

narrative, except that any counteracting commands are described just
after the set-up commands they counteract.

7.2.1 INITIALIZE/ {(QUE /CR/SP)
These commands create, name, and start a queue or processor.
When vyou initialize an output processor, you are setting its

corresponding device spooled. A spooled device can be accessed by the
Queue Manager. The processor or task must be installed.

7.2.1.1 INITIALIZE/QUEUE (QUE /CR) - INITIALIZE/QUEUE creates, names,
and starts a queue.

Format
DCL>INITIALIZE/QUEUE queuename/qualifier

DCL Parameter Qualifiers

/PRINT

MCR>QUE ddnn:/CR:typ

MCR Queue Types

PRINT

Parameter
queuename
Specifies the name of the queue to be initialized.

Queue names BATCH and PRINT are reserved, because the BATCH and
PRINT queues are initialized by the START/QUEUE/MANAGER (QUE
/STA:QMG) command.

The queue named BATCH is initialized on RSX-11M systems, but is
not used, and is not accessible or displayed.

You must initialize a queue for every output device to which the
Queue Manager is to send print jobs. These are called
device-specific queues.

Otherwise, any six alphanumeric characters make an acceptable
queue name for a general queue. If you have no processor LP1,
LP1 is then a general queue name.

Device-specific queues must be initialized before the associated
processor.
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Parameter Qualifiers

This qualifier can be /PRINT. The qualifier
tells the Queue Manag ind of queue is being initialized.
Queues for applications processors are print queues.

The default qualifier is /PRINT. For the sake of clarity, vyou
should always include the qualifier when initializing a queue.

Examples
DCL>INITIALIZE/QUEUE XPRESS/PRINT
MCR>QUE XPRESS:/CR:PRINT

This example creates, names, and starts a print queue named
XPRESS. The dqueue can now accept print jobs, but it must be
assigned to an output processor before jobs can be taken from the
dueue.

DCL>ASSIGN/QUEUE XPRESS LPO:
MCR>QUE LPO:/AS:XPRESS

This command assigns the queue initialized in the previous
example to a print processor.

DCL>INITIALIZE/QUEUE LPO/PRINT
DCL>INITIALIZE/PRINTER LPO:

MCR>QUE LPO:/CR
MCR>QUE LPO:/SP

This example creates, names, and starts a print queue named LPO.
This 1is a device-specific queue. 1Its name is derived from the
name of an output device. This queue must be initialized before
the output device despooler can be initialized. After both the
queue and output device despooler are initialized, the queue can
accept print jobs and the named printer is set spooled. Jobs can
be placed in the queue.

Notes

No more than 16 print queues (including queues for applications
processors) can be initialized.

These counts include the default PRINT and BATCH queues.

7.2.1.2 INITIALIZE/PROCESSOR (QUE /SP) - This command creates, names,
and starts an output despooler or batch processor. When vyou
initialize an output despooler, this task "owns" a hardware device.
This 1is setting the device spooled. A spooled device can be accessed
by the Queue Manager.
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Format
DCL>INITIALIZE/processortype processorname/[/qualifier]

MCR>QUE processorname:/SP[/sw(s]]

DCL Processor Types MCR Function
/PROCESSOR /SP
/PRINTER /SP

DCL Qualifiers MCR Switches
/FLAG_PAGE:n /FL:n
/LOWERCASE /LOW
/UPPERCASE /NOLO
/FORMS:n /FO:n
/SHAREABLE /SHR

Processor Types

/PROCESSOR  (/SP)
/PRINTER {/SP)
/DEVICE (/SP)

The DCL processor types fall in three groups. One group consists
of /PROCESSOR, /PRINTER, and /DEVICE. These three are synonyms.
The effect of each is the same. The synonyms are provided to
assure unambiguous commands and documentation. Use /PRINTER for
line printers and /DEVICE for other output devices.

If you use one of these three synonyms, a device-specific gqueue
must exist Dbefore the output despooler task can be initialized.
See Notes. ‘

The MCR /SP switch performs the same function. There are no
synonyms in the MCR form of this command. A device-specific
queue must exist before the output despooler task can be
initialized. See Notes.

/APPLICATIONS PROCESSOR (/SP/EX)

Use this processor type when the destination of the output is not
a physical device, but rather some software application. Use
/APPLICATIONS PROCESSOR when you are initializing a user-written
output despooler for which the physical device is not currently
in the system. This makes it possible for the Queue Manager to
despool output to an applications task, to a network, or to some
other instance of down-line loading.

In MCR format, you must combine the /SP and /EX options.
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When you use this command in either form, the Queue Manager does
not check for the existence of a physical device before
initializing the processor.

Parameter
processorname

Remember, the names of the device, processor, and queue are the
same, and interchangeable. MCR users must include the colon
( ¢ ) but DCL users can omit it,

You must initialize device-specific queues before you initialize
the print processor with the same number.

8§ DCL Qualifiers and MCR Functions

These qualifiers and functions have meaning for initializing
print processors only.

With the exception of setting the number of flag pages, these
qualifiers have no effect on the printed output of the printer
being initialized. Rather, these qualifiers define the kind of
print jobs the processor can accept.

Different kinds of print jobs are established by the PRINT
command which places them in the queue.

/FLAG_PAGE:n (/FL:n)

Specifies how many flag pages are to precede jobs and files
printed by this processor. Default is 0; n must be 0, 1, or 2.

If the processor is being initialized to accept special forms,
you may want to set this qualifier to 0.

If you wish, you can change the value set here with the /FLAG
qualifier to the START/ command (/FL switch to /STA option).

/LOWERCASE (/LOW)

If you initialize a printer as lowercase, that printer will

accept print jobs with lowercase or uppercase specified in the

PRINT command. Normally, you should not use this qualifier

unless the hardware involved has both the uppercase and lowercase
° character sets.

/UPPERCASE (/NOLO)

If you initialize a printer as uppercase, that printer will not
accept print jobs with lowercase specified in the PRINT command.
Normally, you should not use this qualifier unless the hardware

' involved does not have the lowercase character set. This is the
default.

/FORMS:n (/FO:n)

This number can be anything from 0 through 255, The default is
0.

These numbers are to be specified by your users in their PRINT
commands.
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You should determine which forms will be used on your system and
assign each a number. You should then edit the file
LB:{1,24]LPPBLD.CMD to set up the forms table for the print
processor to correspond to the numbers you have assigned to the
forms. Then you must build the processor.

If the right forms are not in an available printer, then their
jobs will be waiting until the printer has been stopped, the
proper forms put in place, and the printer restarted with a new
value for /FORMS (/FO).

Forms differ by their length and width. Both values can be set
in the forms table.

Setting width is simply a matter of determining how many columns
are needed to fill in the form. There are no standard widths for
forms, but 80 and 132 are the most common.

Setting length requires you to determine whether your forms are
of a standard length.

"Standard length" is any form length that can be set on your
printing hardware. If the hardware can handle the form by
setting a response to a form-feed character, then it is a
standard length form, and the form feed is a "real," that is,
hardware, form feed.

If the form length cannot be set on the hardware, then it is a
nonstandard length. In this case, the form feed must be replaced
by an appropriate number of line feeds. This is called a
"simulated," that is, software, form feed.

The following table shows the forms requirements for a
hypothetical installation. The form names describe different
uses that special forms might be put to, but have no significance
otherwise.

Form Assigned n width Length Standard?
Accordion 0 132 66 Y
Paychecks 1 40 10 Y
Invoices 2 80 66 Y
Stationery 3 80 66 Y
Moon Diary 4 22 43 N
Star Log 5 112 113 N

The forms table can be changed at LB:[1,24]LPPBLD.CMD. This
procedure is explained in the comments in this file.

As shipped, FORMS:0 is 66 lines long by 132 columns with real
form feeds. FORMS:1 is 1 line long by 132 columns with simulated
form feeds; FORMS:2 is 2 1lines 1long by 132 columns with
simulated form feeds; and so on through FORMS:66 which is 66
lines long by 132 columns with simulated form feeds. The
remaining FORMS:n entries are set to 1 line long by 132 columns
with simulated form feeds. Thus, if you specify /FORMS:43, when
the printer encounters a form feed, it will count the number of
lines on the page and subtract that number from 43. The printer
will then reel off a number of 1line feeds equal to the
difference. You may find this arrangement satisfactory if your
installation rarely uses forms other than standard line-printer
paper, but if you have more than one standard form, you will
probably want to make the changes in the forms table entries.
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/SHAREABLE (/SHR)

Establishes the processor as shareable. This means the physical
device is not "owned" by a processor if it is not printing a job.
Normally, the output processor attaches the device when it is

initialized and no other job can access the device until it is
detached.

If you initialize the processor as shareable, the device is
attached at the beginning of the QMG print job and detached at
the end of the job, leaving the device free for other uses.

Examples
DCL>INITIALIZE/PROCESSOR LPO:
MCR>QUE LPO:/SP

LPO: is set spooled. Jobs can be passed to it from the Queue
Manager.

You must initialize a device-specific queue named LPO before you
can initialize the processor for device LPO:.
DCL>INITIALIZE/PRINTER LPl:/FLAG_PAGE:Z
MCR>QUE LPl:/SP/FL:2
This command initializes a print processor to control LP1: and
specifies that Jjobs run on this printer will be preceded by two

flag pages. Jobs specifying flag pages in the PRINT command will
have two flag pages at the head of the job.

DCL>INITIALIZE/PRINTER LP1/NOLOWER
MCR>QUE LP1l:/SP/NOLOW
This command initializes a print processor to control LPl: and

states that the printer will only accept jobs specifying
uppercase in the PRINT command.

DCL>INI/PRO LPO/FLAG:2/FORMS:0/LOWER

MCR>QUE LPO:/SP/FL:2/F0:0/LOW
This command creates, names, and starts print processor LP0O. The

printer has the lower-case character set. Jobs will have two
flag pages when printed.
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7.2.2

You ¢
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No more than
print process
initialized.

ns processors)

If you are initializing an output despooler that attaches a
physical device, the system checks for the existence of the
device and of its device-specific queue before the command is
executed. Therefore, the following procedure must be followed.

1. The device must be part of the current system.

2. You must initialize a device-specific queue for the
device before you initialize an output despooler of the
same type and number.

When you initialize an output processor, it is named and
started and has its device-specific gqueue assigned to it.

3. For each print processor, there must be a print queue,
called the device-specific queue, with a corresponding
name. The printer named LPO: 1is owned by the output
despooler named LPO. There must also be a
device-specific queue named LPO. The processor cannot be
named until the device-specific queue has been
initialized. This gueue will be assigned automatically
to the processor whose name it shares, but the
device-specific queue can be deassigned and assigned
elsewhere after initialization.

This procedure does not apply to initializing batch
processors or applications processors. Neither a
physical device nor a device-specific queue is needed to
initialize a batch processor or applications processor.

There can also be print queues whose names do not
correspond to output devices. These are called general
queues.

The lowercase/uppercase attributes have no effect on the nature
of the printer's output. They do not cause jobs to be printed
all uppercase. These qualifiers set up a "mask" that must be
matched by the attributes of print jobs before they can be sent
to the printer. A printer without the lowercase character set
can be initialized lowercase and it will accept print jobs with
lowercase specified in the PRINT command. This might be done if
a printer with the lowercase character set was temporarily
unavailable. As a general rule, however, you should only
initialize printers with the characteristics they actually have
to avoid confusion.

(The line printer driver does, however, affect the printer's
output, through lowercase-to-uppercase translation. See the
discussion of SET /LOWER in the RSX-11M/RSX-11M-PLUS MCR
Operations Manual, or the discussion of SET DEVICE /LOWER in the
RSX-11M/M-PLUS Command Language Manual.)

DELETE/ (QUE /DEL)

an delete gueues Or processors.
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7.2.2.1 DELETE/QUEUE (QUE /DEL:Q) - DELETE/QUEUE deletes queues by

name.

Formats

DCL>DELETE/QUEUE queuename/ERASE

MCR>QUE queuename:/DEL:Q

Parameters

queuename/ERASE (/DEL:Q)

Specifies the name of a queue to be deleted. Only a privileged
user can delete a queue using this parameter. The default queues
BATCH and PRINT cannot be deleted.

If the queue has jobs in it, it will be marked for delete,. When
the last job leaves the queue, the queue itself is deleted. No
new jobs can be entered.

You cannot delete device-specific queues until after you have
deleted the processor with the same number. See next section.

Examples

DCL>DELETE/QUEUE MONA/ERASE
MCR>QUE MONA:/DEL:Q

This privileged command deletes the queue named MONA if it is
empty. If the queue has entries, it is marked for delete, and
will be deleted as soon as the last 3job is removed from the
queue. Note the colon in the queue name in the MCR example.

7.2.2.2 DELETE/PROCESSOR (QUE /UNSP) - DELETE/PROCESSOR deletes print
processors, output despoolers, or batch processors by name. The
command also sets the device unspooled.

Format

DCL>DELETE/processortype processorname

MCR>QUE processorname:/UNSP

DCL Processor Types MCR Functions
/PROCESSOR /UNSP
/PRINTER /UNSP

/UNSP

TIONS_PROCESSOR /UNSP

Parameters

processorname

For physical devices, the name of the processor is identical with
the name of the physical device. Thus, the device LPl: is
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controlled by processor LPl:. DCL commands do not require that
you include the colon (:), but you must include the colon in all
MCR commands.

Batch processors have names in the form BAPnnn, where nnn is from
one through three Radix-50 characters.

Applications processors have names of six Radix-50 characters.
Processor Types

/PROCESSOR (/UNSP)
/PRINTER
/DEVICE

The DCL processor types fall in three groups. One group consists
of /PROCESSOR, /PRINTER, and /DEVICE. These three are synonyms.
The effect of each is the same. The syncnyms are provided to
assure unambiguous commands and documentation. Use /PRINTER for
line printers and /DEVICE for other output devices.

If you use one of these three synonyms, the device-specific gqueue
cannot be deleted until after the output despooler task is
deleted.

These distinctions do not apply in MCR.

/APPLICATIONS PROCESSOR (/UNSP)
Use this processor type when the destination of the output is not
a physical device, but rather some software application. Use
/APPLICATIONS PROCESSOR when you are deleting a wuser-written
output despooler.
Examples
DCL>DELETE/PROCESSOR LPO
MCR>QUE LPO:/UNSP

This example deletes processor LPO, the owner of line printer
LPO:.

DCL>DELETE/PROCESSOR LP0
DCL>DELETE/QUEUE LPO/ERASE

MCR>QUE LPO:/UNSP
MCR>QUE LPO:/DEL:Q

This example shows the order you must follow to delete a
device-specific queue.
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Notes
DELETE/PROCESSOR (/UNSP) counteracts INITIALIZE/PROCESSOR (/SP).
For maximum clarity, operators using DCL should use the specific

qualifiers /PRINTER and /DEVICE rather than the synonym
/PROCESSOR when deleting output despoolers.

7.2.3 ASSIGN/QUEUE (QUE /AS:)

ASSIGN/QUEUE (QUE /AS:) establishes a path from a queue to a
processor.

Format
DCL>ASSIGN/QUEUE queuename processorname
MCR>QUE processorname:/AS:queuename
Parameters
queuename
Specifies the queue that is to be assigned to the processor.
processorname
Specifies the processor to which the queue is to be assigned.

When assigning queues to output devices, use the the device name
in the form ddnn:.

Notes

This command can be used to redirect output from one processor to
another,

Other uses include grouping related processors, such as plotters,
under a single queue.

7.2.4 DEASSIGN/QUEUE (QUE /DEA)

DEASSIGN/QGEUE (QUE /DEA) counteracts ASSIGN/QUEUE (/AS). It is wused
to eliminate the path from a queue to a processor.

Format
DCL>DEASSIGN/QUEUE queuename processorname
MCR>QUE processorname:/DEA:queuename
Parameters
queuename

Specifies the queue that is to be deassigned from the processor.
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processorname
ec the processor from which the queue is to be deassigned.

re=le=s=0L L

When deassigning queues from output devices, use the device name
in the form ddnn:.

7.2.5 STOP/ (QUE /STO)

STOP/ (/STO) is wused to stop queues, the Queue Manager, or a
processor.

7.2.5.1 STOP/QUEUE ({(QUE /STO:QUE) - STOP/QUEUE stops queues.

Format
DCL>STOP/QUEUE queuename
MCR>QUE queuename:/STO:QUE

Parameter

queuename
Specifies the queue to be stopped. Following the command, no
jobs will be taken from the queue, but jobs can still be added to
the queue.
If a job is active at the time this command is issued, the Job
will be allowed to complete processing but no further jobs will

be dequeued.

Note the colon (:) in the MCR form of the command.

7.2.5.2 STOP/QUEUE/MANAGER (/STO:QMG) - STOP/QUEUE/MANAGER (/STO:QMG)
stops the Queue Manager and deletes all processors, whether batch
processors or output despoolers.

Format
DCL>STOP/QUEUE/MANAGER [/ABORT]
MCR>QUE /STO:QMG[:AB]
Notes
If you issue this command without the /ABORT (:AB) qualifier, QMG
is marked for stop. As soon as all currently active jobs on all

processors are done, QMG will stop. No more jobs can be entered
in the queue. See also example in Section 7.2.6.2.

1f you include the /ABORT (:AB) qualifier, all active Jobs are
held immediately and QMG exits without further delay.
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7.2.5.3 STOP/PROCESSOR (QUE /STO) - STOP/PROCESSOR (/STO) stops a
processor.

Format

DCL>STOP/processortype processorname|[/qualifier]

MCR>QUE processorname:/STO[:opt]

DCL Processor Types MCR Functions
/PROCESSOR /STO
/PRINTER /STO
/DEVICE /STO
/ ICATIONS PROCESSOR /STO

DCL Parameter Qualifiers MCR Options
/PAUSE <no equivalent>
/JOB_END :EO0J
/FILE_END :EOF
/ABORT :AB
Parameter
processorname

When stopping print processors, use the device name in the form
ddnn:.

This command has no effect on the status of jObS in queues, but
no jobs will be dequeued while the processor is stopped.

Processor Types

/PROCESSOR (/STO)
/PRINTER
/DEVICE

The DCL processor types are synonyms. The effect of each is the
same. These synonyms are provided to assure unambiguous commands
and documentation. Use /PRINTER for line prlnters, /DEVICEumﬁor

other output devices, and /BAICH GCESSOR for Dbatch
MCR users use /STO across the board.

/APPLICATIONS_PROCESSOR (/STO)

Use this processor type when the destination of the output is not
a physical device, but rather some software application. Use
/APPLICATIONS PROCESSOR when you are stopping a user-written
output despooler.
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Qualifiers
Only one qualifier is permitted. The choice of qualifier here
affects the restarting of Jjobs when the processor is started
again.

/PAUSE <no equivalent>
This is the default; it causes the processor to stop at the end
of the current line. There is no MCR qualifier; /STO is
sufficient,

/JOB_END (:EOJ)
Causes the processor to stop at end of the current job.

/FILE_END (:EOF)
Causes the processor to stop at end of the current file.

/ABORT (:AB)

Causes the processor to stop immediately. The current Jjob is
held in its queue.

Notes

This command is counteracted by START/PROCESSOR (/STA). You
cannot issue START/PROCESSOR (/STA) until the processor actually
stops.

7.2.5.4 STOP/ABORT (QUE /KIL) - STOP/ABORT (/KIL) deletes the active
job on a given processor. Privileged users can delete any job;
nonprivileged users can delete their own jobs. You do not need to
know the queue name or job name to delete the job, only the name of
the processor.

Format
DCL>STOP/ABORT processorname
MCR>QUE processorname:/KIL
processorname

Specifies the processor whose active job you wish to delete.
Note that the MCR command format requires a colon (:) after the
processor name.

You can stop jobs running on any processor under the control of
OMG, including RSX-11M-PLUS batch processors.

Examples

DCL>STOP/ABORT
Processor? TLPO

This example shows how to stop a print job on LPO: The currently

active job is deleted from the queue and the next eligible job is
queued.
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Notes

Use this command to stop a processor fast, such as a line printer
printing nothing but form feeds.

As soon as the active Jjob 1is deleted, QMG passes the next
eligible 3job to the processor. The processor has not been
aborted or killed, only the active job on that processor.

You can also delete the active job on a card-reader processor
with this command.

7.2.6 START/ (QUE /STA)

START/ (QUE /STA) is used to start a queue, the Queue Manager, or a
processor. START/ (QUE /STA) counteracts STOP/ (/STO).

7.2.6.1 START/QUEUE (QUE /STA) - START/QUEUE (QUE /STA) starts a
queue.

Format
DCL>START/QUEUE queuename
MCR>QUE queuename:/STA
Parameter
queuename

Specifies the queue to be started. This command starts a queue
that has been stopped. Note the cclon (:) in the MCR format.

7.2.6.2 START/QUEUE/MANAGER (QUE /STA:QMG) - START/QUEUE/MANAGER (QUE
/STA:QMG) starts the Queue Manager, initializes the default queues
PRINT and BATCH, and creates the queue file LBO:[1l,7]QUEUE.SYS if it
does not exist. The command also clears all queue assignments. If
the gueue file was intact, all queues will stiil contain their jobs,
but will not be assigned to processors.
Format
DCL>START/QUEUE/MANAGER
MCR>QUE /STA:QMG
Examples
DCL>START/QUEUE/MANAGER
MCR>QUE /STA:QMG
Starts Queue Manager. Initializes the default queues PRINT and

BATCH, if they are not already initialized. Clears all
assignments of queues to processors.
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Any jobs that were active at the time the Queue Manager was
stopped will be held wh it is started again. All other jobs

retain t n QMG was stopped.

J
o -

— P S ) P -
i1l status L y lia 1

All processors must be reinitialized.

DCL>STOP/QUEUE/MANAGER

MCR>QUE /STO:QMG

With this command, the Queue Manager is stopped, and all
processors are deleted.

DCL>START/QUEUE/MANAGER
MCR>QUE /STA:QMG

This command clears all assignments of queues to processors.

DCL>INITIALIZE/PRINTER LPO
DCL>INITIALIZE/PRINTER LP1l

PRINT LPO

MCR>QUE LPO:/SP
MCR>QUE LPl:/SP

MCR>QUE LPO:/AS:PRINT
MCR>QUE LP1l:/AS:PRINT

These commands recreate the network of queues and processors.

DCL>RELEASE/JOB PRINT BOBO

MCR>QUE PRINT:BOBO/REL

This command releases a held job that was active at the time the
system crashed.

7.2.6.3 START/PROCESSOR (QUE /STA) - START/PROCESSOR (QUE /STA)
starts a batch processor or output despooler.

Format

DCL>START/processortype processorname [/qualifier[s]]
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] DCL Processor Types DCL Qualifiers
/PROCESSOR /FORMS:n
/PRINTER /FLAG:n
/DEV;CE - /CONTINUE

/RESTART
/APPLICATIONS PROCESSOR /NEXT JOB

- /TOP_OF FILE
/BACKSPACE:n
/FORWARDSPACE :n
/AT PAGE:n
/ALIGN

MCR>QUE processorname:/STA[:opt[s]]
MCR Options

l /FO:n
/FL:n
<no equivalent>
:NE
¢RES
:PA:0
tBA:n
sFW:n
tPA:n
/AL

Parameters

processorname
ddnn:

Specifies the processor to be started. When starting a stopped
output processor, use the device name in the form ddnn:.

1 Processor Types

/PROCESSOR

/PRINTER

_/DEVICE L
/BRTCH_P R
/APPLICATIONS PROCESSOR

These are DCL synonyms. The effect of each is the same. These
synonyms are provided to assure unambiguous commands and
documentation., Use /PRINTER for line printers, /DEVICE for other
output devices, RC 0 . and
/APPLICATIONS_PROCESSOR for applications processors. In MCR
format, use the /STA option.

I Qualifiers

Some qualifiers have meaning for starting either batch or print
processors, and some have meaning for print processors only. See
descriptive text.

I This field is restricted. You can include either /FORMS: (/FO:)
or /FLAG: (/FL:) or both, or you can include any one of the
remaining qualifiers, if permitted.

i /FORMS: (/FO:) and /FLAG: (/FL:) have meaning for print
processors only.
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/FORMS:n (/FO:n)

valiie ==L W PRLOCE330L W

&

can be any number from 0 through 256.

Quverrides the forme value set when the processor was initialized.
n

/FLAG:n (/FL:n)
Overrides the flag value set when the processor was initialized.

When the processor starts again, the Queue Manager sends the next
job that matches the attributes of the processor.

/CONTINUE

Specifies that the processor carry on from wherever it was
stopped. This is the default. MCR format requires no switch.

/RESTART (:RES)

Specifies that interrupted jobs be restarted from the beginning
of the file that was being processed when the processor was
stopped. This qualifier affects only jobs that were ACTIVE at
the time the processor stopped.

This qualifier may conflict with the desires of your users who
have specified /NORESTART in their PRINT or SUBMIT commands.
This qualifier causes such jobs to be restarted at the start of
the file being processed when the processor was stopped. You
should check the queue display for such jobs before using this
gualifier. The /CONTINUE (default) qualifier will not affect
such jobs.

The action of this qualifier further depends on the qualifier to

the STOP/ (/STO) command that stopped the processor in the first
place.

If the qualifier was /PAUSE (the default for /STO), then any jobs
active at that time will be restarted at their beginning.

If the qualifier was /FILE _END (:EOF), then any Jjobs active at
that time will be restarted at their beginning, unless the active
file was the last one in the job.

If the qualifier was /ABORT (:AB) (or if the system crashed), the

current active Jjob was held 1in its queue, so the restart
qualifier will have no effect.

Likewise, if the qualifier was /JOB_END, (:E0J) there will have
been no current job, so the restart qualifier will have no
effect. -

/NEXT_JOB (:NE)

Specifies that the processor start at the beginning of the next
job.

/TOP_OF FILE (:PA:0)

Specifies that the processor start at the top of the current file
in the current job.

The qualifiers /CONTINUE (the default for /STA), /RESTART (/RES),

/NEXT_JOB (/NE), and /TOP_OF_FILE (PA:0) are appropriate for beoth
print and batch processors.
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/BACKSPACE:n (:BA:n)

Specifies that the processor start n pages back in the current
job.

/FORWARDSPACE:n (:FW:n)

Specifies that the processor start n pages forward in the current
job.

/PAGE:n (:PA:n)

Specifies that the processor start at specified page in the job
that was active when the processor was stopped.

These page-related qualifiers have meaning for print processors
only. They will have no effect unless the user specified a page
length qualifier in the PRINT command.
/ALIGN (:AL)
Informs the print processor that the paper in the line printer is
currently at the top of a form. It is used when you have stopped
the print processor to change forms. The print processor
maintains a count of how many lines it has gone down on a form.
The /ALIGN (/AL) qualifier clears that count for new forms.
Examples
DCL>START/PRINTER LPO
MCR>QUE LPO:/STA

This example starts print processor LPO:. Printing continues
from the point at which it was stopped.

DCL>START/PRINTER LPO/FLAG:?2

MCR>QUE LPO:/STA/FL:2

This example starts print processor LP0:. The processor will put
two flag pages at the head of the job and at the head of each
file if the user specifies flag pages in a PRINT command.
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DCL>START/PRINTER LPl1/RESTART
MCR>QUE LP1:/STA:RES

This example starts print processor LPl:. The job active at the
time the processor was stopped is restarted.

Notes

You should choose with care between the /RESTART (:RES) and
/CONTINUE (MCR default) operations. A restart may conflict with
the desires of users with print or batch jobs active at the time
a processor is stopped.

Users can specify /NORESTART (/-RES) in their PRINT
commands. If a print or batch job with this attribute 1s active
when the processor is stopped, and you start the processor with
the /RESTART (:RES) qualifier, you will be restarting the jobs at
the top cf the file that was being processed when the processor
was stopped, which the user did not want to happen. The
/CONTINUE (MCR default) qualifier will continue such jobs as the
user expected.

If you are restarting a processor to handle special forms, you

will probably want to set the /FLAGS (:FL) attribute to 0 to
avoid having a banner page printed on your special forms.
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CHAPTER 8

THE SHUTUP PROGRAM

SHUTUP is the system program that enables orderly shutdown of an
RSX-11M/M-PLUS system. SHUTUP sends warning messages, aborts
nonprivileged tasks, and dismounts devices on the system.

8.1 PREREQUISITES TO RUNNING SHUTUP

To shut down a system using SHUTUP, the following tasks must be
installed:

e INDIRECT, the MCR Indirect Command Processor.
e ACS, if dynamic checkpoint space is established.
e BYE, if multiuser protection support is included.

e DMO, if there are any mounted devices.

e ELI, if error logging is active.

R =

If LB:[1,2]SHUTUP.CMD is present, you may want it to install ACS, BYE,
DMO, ELI, and ACC. See Section 8.5.

8.2 INVOKING SHUTUP
Invoke SHUTUP from a privileged terminal as follows:
>RUN $SHUTUP GED

On RSX-11M systems, SHUTUP displays the following message when
invoked:

RSX-11M SHUT DOWN PROGRAM
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8.3 SHUTUP INPUT

SHUTUP prompts for the number of minutes to wait before the system is
to be shut down, between warning messages, and before disabling
logins. If you specify 1less than four minutes to wait before
shutdown, SHUTUP does not ask the last two questions. Instead, SHUTUP
sets the interval between messages to one minute and disables 1logins
immediately.

The minutes between messages must be greater than zero and 1less than
the minutes before shutdown minus three. 1If you specify either value
incorrectly, SHUTUP rejects your answer and reprompts.

The following is an example of SHUTUP prompts and user input:

Enter minutes to wait before shut down: 15 @D
Enter minutes between messages: 3G
Enter minutes to wait before disabling logins: 5G&D

After receiving your input, SHUTUP asks for confirmation as follows:
OK to shutdown? [Y/N]:

SHUTUP terminates without taking any action if your response to the

question 1is N. If your response is Y, SHUTUP sends warning messages
to terminals. Section 8.4 explains the messages.

8.4 SHUTUP OUTPUT

SHUTUP sends warning messages to terminals. If the system does not
support multiuser protection, SHUTUP sends warning messages to all
terminals. If the system does support multiuser protection, SHUTUP
sends warning messages only to logged-in terminals. On multiuser
systems, a terminal set to NOBROADCAST receives the warning messages
only during the last five minutes before shutdown.

SHUTUP sends the following warning messages:
Please finish up, 15 minutes before shutdown —-- KERMIT

Three minutes later, SHUTUP sends another message as a result of the
example shown in Section 8.3.:

Please finish up, 12 minutes before shutdown -- KERMIT

The messages include a six-character name that is a DECnet node name
(if DECnet 1is active) or the system name that was selected in SYSGEN

(if DECnet is not active). 1In the previous messages, KERMIT is the
six-character name.

SHUTUP continues to issue the warning messages at the interval
specified. When three minutes remain before system shutdown, SHUTUP
changes the interval between messages to one minute.
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If the system supports multiuser protection and the specified delay
before disabling logins has expired (measured from the time SHUTUP is
started), SHUTUP displays the following message on the invoking
terminal:

All further logins are disabled

After SHUTUP logs off all terminals, aborts all nonprivileged tasks,
and dismounts all devices, it displays the following message on the
invoking terminal:

SHUTUP operation complete
SHUTUP then halts the processor.

At this point, you can either boot another system or resume operation
of the current system by pressing the Continue switch on the CPU
console. After you press the CONT switch (continue), 1logins are
enabled and the following message appears on the invoking terminal:

Logins are now enabled

To continue operation of the current system, you must mount the
devices and follow normal system start-up procedures.

8.5 THE SHUTUP.CMD FILE

The indirect command file LB:[1,2]SHUTUP.CMD 1is for user-specific
functions. SHUTUP submits the file, 1f ©present, to the Indirect
Command Processor for execution. The SHUTUP task-build file specifies
the amount of time (the timeout 1interval) that SHUTUP.CMD has to
execute. The default timeout interval is 120 seconds or 170(8). It
is possible to change the timeout interval for SHUTUP.CMD in the
task-build file.

If the timeout interval expires and SHUTUP.CMD is not finished, SHUTUP
asks if you want to wait for SHUTUP.CMD to finish. For example:

Command (AT.) Timeout - Continue waiting? [Y/N]:

If you enter N, SHUTUP continues without waiting any longer. If you
enter Y, SHUTUP waits an additional 30 seconds. SHUTUP continues
without waiting any longer if SHUTUP.CMD has not finished at the end
of the 30 seconds.

You may want SHUTUP.CMD to install ACS, BYE, DMO, ELI, and ACC (these
tasks must be installed to enable SHUTUP to execute properly). If
DECnet is installed in your system, you may use SHUTUP.CMD to shut
down the network.
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The following is an example of a SHUTUP.CMD file:

;THIS SHUTUP.CMD FILE INSTALLS ELI
7AND ACS IF THEY ARE NOT INSTALLED,
;AND ALSO ACTIVATES A COMMAND FILE TO
;SHUT DOWN THE NETWORK IF THE NETWORK

;IS

ACTIVE.

r
. ENABLE SUBSTITUTION

”s.é' bR

.IFNINS ...ELI INS S$ELI
.IFNINS ...ACS INS S$ACS

. IFNACT NETACP .GOTO 20
@LB:[1,2]NETSTOP

.lr?ﬁd?édﬁ?emtfdff;RSXflﬁm
~Shutdown supplements the

RSX-llM System shutdOWn Procedure  ,

Whenuthe delay before system shutdown explres, SHUTUP perfdrms ,ﬁhe
followlng functlons- D o , , SN :

'Logs off logged in termlnals (multiuser protection sYstems
only). ‘ o :

Stops the Console Logger (1f actlve)

-'Redirects the console termlnal to the TI+ of SHUTUP.

If the 1nd1rect command file LB [1,2]SHUTUP.CMD .is present,
: submlts it to the Indirect Command Processor for execution.

i

: 'Stops the 0ueue Manaoe if éctive)_
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CHAPTER 9

USER ENVIRONMENT TEST PACKAGE (UETP)

The User Environment Test Package (UETP) verifies the 1integrity and
operation of a newly generated RSX-11M/M-PLUS system. The program
consists of several Indirect command files that verify the presence
and operation of devices, test the basic Executive features, and
verify the presence of system utilities.

UETP does not replace the hardware diagnostic tests that DIGITAL Field
Service performs on your devices nor does it substitute for software
testing during software development. UETP only verifies that your
system generation has produced a working operating system with the
configuration you intended.

9.1 STRUCTURE OF THE UETP
UETP consists of seven modules: five test modules, an initialization
module, and a cleanup module. During initialization, the program
allows you to:

e Select the number of times you wish to run UETP

e Select which of the five tests you wish to run

e Include or omit extended comments at the start of each test

e Exclude devices from testing
UETP time-stamps the start and end of the output for each test module.
If a module cannot run because of any of the restrictions discussed in
Sections 9.1.1 and 9.1.2, UETP outputs an error message.
The five test modules are:

e Load Test

e I/0 Exerciser Test

e Utilities Test

o MCR Command Test

e Interactive Utilities Test

Each of these test modules is discussed briefly in the following
sections.
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9.1.1 The Load Test

The Load Test exercises the multitasking and multiprogramming
capabilities of your system. The Load Test:

e Determines whether the memory encompassed by the system
partition, GEN, is available to the system

e Uses the Send and Receive Executive Directives

e Tests swapping and round-robin scheduling if they are present
in your system

'VGet Partltlon Parameters dlrectlve it

“bszynamlc checkpolntlng

UETP determlnes the presence of these features. It outputs a message(
to your termlnal if the Load Test cannot be run because one or more of.
these features is not present. N

9.1.2 The I/0 Exerciser Test

This test runs the I/0 Exerciser (IOX), which is a software tool for
detecting and diagnosing I/0 problems on the disk and tape units in
your system's hardware configuration. IOX performs I/0 testing on
disks, magnetic tapes, cassettes, and DECtapes. IOX exercises disk
and tape units that have recording media 1in place and are not
allocated to other users. If units are not mounted, IOX mounts them.

I0OX destroys the contents of tapes and nonfile-structured disks during
testing. I0X exercises Files-11 disks without destroying their
contents, because IOX creates and deletes 1its own files during
testing.

For RSX-11M systems, the I/O Exerc1ser can only - test systems - that
support ASTs. - B b SR

9.1.3 The Utilities Test

This test invokes some of the RSX-11M/M-PLUS wutilities: CMP, FLX,
bMpP, CREF, PMD, PRT, DSC, PAT, SLP, and LBR., It verifies their
presence and performs a simple test of their functions.
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9.1.4 The MCR Command Test

This module tests some of the MCR disk-access commands:
MOU, DMO, INI, UFD, and VFY and the BAD utility.

b0

I
ct
-

[t}
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9.1.5 The Interactive Utilities Test

This test invokes EDI, EDT, ZAP, and ACNT. You must be present at the
terminal from which the UETP is running to exit from the interactive
utilities that this test module invokes.

9.2 OPERATING ENVIRONMENT

You run UETP following system generation. To ensure the integrity of
the testing, UETP should have unlimited access to all system features
and devices. You should therefore run UETP on a stand-alone basis for
two reasons: (1) users may change the state of the system, thereby
invalidating or modifying the results of UETP and (2) UETP puts a
heavy load on the system, which may interfere with other work on the
system.

To run the UETP, you need only one terminal. It must be a privileged
terminal. It is best to run the program from a hard-copy terminal so
that you have a record of any error messages generated during the
execution of UETP. If you have a second terminal that is a CRT
terminal, you can use it to run the Memory Display of RMD which
monitors how the system memory is being allocated while UETP is
executing. This is particularly useful during the Load Test.

To run the Utilities Test, you must have a scratch disk or DECtape.
To run the MCR Command Test, you must have a scratch disk. To run the
DSC in the MCR Command Test module, you must have a floppy disk or
DECtape.

The utilities BAD, TKB, and MAC must be present on the system disk or
already installed for UETP to run.
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9.3 OPERATING PROCEDURES

Before runnlng the UETP, create the necessary operating environment as
described in Section 9.2. After you log in on the privileged terminal
from which you wish to run UETP do the following:

1. Place scratch media on all DECtape, cassette, floppy, and
magnetic tape drives that you want to test. Place
initialized Files-11 disk packs on all disk drives that you
want to test. The I/0 Exerciser Test destroys data on the
nonfile-structured disks and tapes; therefore you must use
scratch media. I0X does not destroy data on Files-11 hard
disks; therefore they need not be scratch disks.

2. Assign your system disk to LB: by typing
>ASN ddnn:=LB:

ddnn:

Logical device name of your system disk.

>ASN ddnu::sy.ﬂ

ﬂ?ddﬂu”

Loglcal dev1ce name‘ofith ~dlsk that c ntainsm
~files. g b . e

4. Allocate checkpoint space for the system. You need two
blocks for each 1K bytes of memory on your system.

>ACS SY:/BLKS=512,
5. Execute the UETP.CMD command file by typing

>@[2,300]UETP

9.4 ERROR REPORTING

Tasks that detect errors may output error messages to your terminal.
I0OX does its own error reporting. Tasks that run during the MCR
Command Test, the Utilities Test, and the Interactive Utilities Test
output their own error messages.

9-4 April 1983
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The DEFINE task, which gets the system configuration information for
UETP, and some of the tasks that comprise the Load Test generate error
messages. For the most part, these tasks use the following format for
error messages:

taskname ERROR nn ccc

taskname

Name of the task that caused the error.
nn

Error number specific to that task (defined 1in the following
sections for each task).

ccc

Low byte in octal of the $DSW for Executive Directive errors or
F.ERR(RO) for FCS errors. (For more information on the $DSW, see

the RSX-11M/M-PLUS Executive Reference Manual. For more
information on F.ERR(R0O), see IAS/RSX-11 I/0 Operations Reference
Manual.)

The error numbers for each task identify which kind of macro
instruction caused the error. These are either FCS macros or
Executive Directive macros.

9.4.1 The System Configuration Module (DEFINE.TSK)

The error messages for the system configuration module, DEFINE,TSK,
are as follows:

Error No. Macro Explanation
1 OPENSW Open to create CONFIG.CMD file failed.
2 OPENSR Open file TAILOR.DAT for read (FDB=FDTAIL) failed.
3 READS Read of file TAILOR.DAT failed (FDB=FDTAIL).
4 WAITS Wait for file TAILOR.DAT (FDB=FDTAIL) failed.
5 CLOSES Close of file TAILOR.DAT (FDB=FDTAIL) failed.
6 CLOSES Close failed for CONFIG.CMD file.
8 PUTS Output to CONFIG.CMD file failed.
19 EXITSS Exit failed.

9.4.2 The Monitoring Task for QT Load Task (LOGGER.TSK)

The error messages for the monitoring task for QT Load Task,
LOGGER.TSK, are as follows:

Error No. Macro Explanation
1 OPENSW Failure of open for write to RUNLOG.DAT file.
2 OPENSW Failure of open for write to ERRLOG.DAT file.
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3 PUTS Failure of write to ERRLOG.DAT or RUNLOG.DAT file.
4 PUTS Failure of write to ERRLOG.DAT file.
5 PUTS Failure of write to ERRLOG.DAT or RUNLOG.DAT file.
) PUTSR Failure of write to RUNLOG.DAT or ERRLOG.DAT file.
7 WSIGSS Wait for Significant Event directive failure.
10 RCVDSC Receive Data directive failure.
11 ALUNSS Assign LUN directive failure.
12 WTSESC Wait for Significant Event directive failure.
13 SETFSS Set Event Flag directive error.
14 SDATSS Send Data Directive failure.
15 CLOSES Close failure of RUNLOG.DAT or ERRLOG.DAT file.
16 GTIMSC Get Time directive failure.
17 CLEFSS Clear Event Flag directive failure.

9.4.3 The Startup QT Load Task (QTRUN.TSK)

The error messages for the Startup QT Load Task, OQTRUN.TSK, are as
follows:

Error No. Macro Explanation

1 OPENSW Open failure on DVLREM.CMD or DVLSET.CMD file.

2 OPENSR Open failure on TAILOR.DAT file.

3 READS Read failure on TAILOR.DAT file.

4 WAITS Wait failure on TAILOR.DAT file.

5 CLOSES Close failure on TAILOR.DAT file.

6 CLOSES Close failure on DVLSET.CMD file or DVLREM.CMD file.

7 GPRTSC Get Partition Parameters Executive directive failure.

8 PUTS Write failure for .CMD files created by QTRUN.

9 RSUMSS Resume Executive directive failure for DUMMY task.

10 RQSTSS Request Executive directive failure for LOGGER task.

13 WSIGSS Wait for Significant Event Executive directive failure.

14 RSUMSS Resume Executive directive failure.

i5 RQSTSS Request Executive directive failure.

16 SDATSS Send Data Executive directive failure
(failure of Send Data to QT task).

17 SDATSS Send Data Executive directive failure
(failure of Send Data to LOGGER task).

18 RSUMSS Resume Executive directive failure.

19 EXITSS Exit Executive directive failure.

20 GTIMSC Get Time Executive directive failure.

21 ALTPSC Alter Priority Executive directive failure
(alteration of Indirect command file priority failed).

22 MRKTSC Mark Time Executive directive failure.

9.4.4 The NUL1l Form of the QT Load Task (NUL1l.TSK)

The error reporting format for NUL1.TSK differs from the general error
reporting format. When a directive error occurs, the QT Load Task
prints

TASK QTnn ABORTING

where "nn" is the task number that identifies the task that caused the
error.
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The error number is then displayed as
ERROR XX

where "xx" corresponds to one of the error conditions described in the
following table.

After displaying the error number, the task displays the $DSW.

Error No. Macro Explanation
0 SPNDS$S Suspend directive issued by QT Load Task failed.
1 RCVDSC Receive Data directive failed (receive from CONFIG).
3 ALUNSS Assign Logical Unit Number directive failure to use
TT number received from CONFIG.TSK.
4 MRKTSC Mark time directive failure.
5 EXIFSS Exit directive failure.
6 DSCPSS Disable Checkpointing directive failure.
7 SDATSS Send Data directive failure (send to LOGGER before

exiting). Insufficient dynamic memory can cause
this error.
ASTXSS AST Service Exit directive failure.
12 CLEFSC Clear Event Flag directive failure.

9.5 SAMPLE UETP CONSOLE DIALOG

The console dialog in Example 9-1 is from a session of running the
UETP on an RSX-11M system.

Example 9-1 Sample UETP Console Dialog for a System Using RLOls

>ASN DLi=LER?

>ASN DL1!=8Y!

»ACS SY!/BLKS=312,
>@C25,300JUETF

»3DISK = DLY UIC = [2,3001
»8ET /UIC=L2,3003]

SPRRRRRX THINKING X¥XxxX

>3 NEEDED UTILITIES WILL BE INSTALLED NOW.
>INS LEI$MAC/CRP=YES

*INS LBI$TKRB/CKP=YES

»INS LBiI$CHP/CKP=YES

*INS LEI$LER/CKF=YES

*INS LBI$PIP/CKF=YES

»INS LRBISEDI/CKP=YES

5 KKK OE KKK KKK K KKK 0K I0K ¥OR 0K K ok ok ko ok ook ok ook koRkk

> ¥ *

> ¥ RSX-11M V4,0 UETF FROCEDURE STARTED AT 13157134 ON 20-JUL-81 X
¥ X

FHK KRR IORROR O ROR R oK IOR R ROk ORS00k o ook SO0k RO ROk

ENTER NUMRER OF PASSES FOR UETP [0 R:1-100 Di:id: 1

e 96 er @r e wr e EE

R VY.

o
*

RUN LOAD TEST?T LY/NI! Y

EEEN)

e
-»

(continued on next page)
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Example 9-1 (Cont.) Sample UETP Console Dialog for a System Using RLOls
*% RUN I0 EXERCISERT CY/N1: Y

& RUN UTILITIES TEST? LCY/N1: Y

RUN MCR COMMAND TEST? CY/NJ: Y

RUN INTERACTIVE UTILITIES TEST? L[Y/NI: Y

EXTENDED COMMENTS DESIRED? LCY/NJ! Y

LY R Y Y RV Y]

W

IF PRESENT, ACTIVATE ERROR LOGGER? L[Y/N]1: Y

B0 YOU WISH TO RUN RMDEMO? CY/NJ: Y

W NN N N
wr J s cer J6& wr JE wr 6 cer IE e I

“
¥*

ENTER TERMINAL NUMRER FOR RMDEMO [O01: 2
>

FINS LEI$RMD/TASK=T2RNMD

»REA T2RMD 1 TT2¢

»REA T2RMDI 2 TT2:

>RUN T2RMD

*ELI /LOG

ERRLOG ~-- Errvor Lodgdging initislized

" &

>¥% FAUSE INITIALIZE DISKS DR MOUNT TAPES? L[Y/N1! Y

+AT+ =-- Pazusing, To continue tgere *UNS ...AT.<ESC>"

FALL Mno:
*ALL DMO?
>M0OU DHO:/OVR
>ALL DKOG
>MOU DKO:/OVR

SUNS +40AT.

s+ +ATs —-=- Continuing

)

>*HMAC PUETFASH

>*TKB RUETFERLD

*MAC DEFINE=LEB:[11,10IRSXMC/FAL1+SYIL2y300INEFINE

>TKB DEFINE/PR/CF=DEFINE,»LBIL1+,54IRSX11M.8TR,L1»1JEXELIR/LE
*FIP NUL1.OBJ#XsNUL2.,0BJ#%NUL3.,DBJs Xy LOGGER.OBJ3%XsQTRUN.ORJIX/DE/NH
*PIF DUNMMY.ORJIX/DE,DEFINE.OBJF X X . DATF X ERRLOG.LST i k/NM
>*FIP CRTEST.LST31/DE.CRTEST.ORJF1/DE,CRTEST . TEK§1/DE/NM
*PIP X.%X/FU

>INS DEFINE/TASK=DEFINE

*FIP TAILOR.DAT=DEVM.SAM/AF

>RUN DEFINE

)

THESE ARE THE DEVICES INCLUDED IN YOUR SYSTEM

> wr

b ]
*DEV

IFO: OFFLINE UNLOADED
Uno: OFFLINE

XM0: OFFLINE LOADED
XFO: OFFLINE LOADED
XQ0: OFFLINE LOADED
LFO? OFFLINE LOADELD

(continued on next page)
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DEO! LOADED TYPE=RPO4

DRO? TT0! - FPRIVATE MOUNTED LOADED LAREL=TESTA
DLO! FURBLIC MOUNTED LOADED LABEL=RSXH32 TYFE=RLO1
DL1! MOUNTED LOADED LAREL=HLFDCL TYFE=RLO1

DMO! TTO: - PRIVATE MOUNTED LOADED LAREL=TESTEB TYFE=RKOé
IMi: LOADED TYPE=RKO&

DYO: OFFLINE LOADED TYFE=RX02

DY1: OFFLINE LOADED TYPE=RXO02

MMO! TTO! - PRIVATE LOADED

coo: 1703

TT0: [2,300] - LOGGED ON LOADED

TTi: LOADRED

TT2¢ LOADED

TT3: LOADED

TT4: LOADED

TTS: LOADED

TT6: LOADED

TT7: LOADED

TT10¢ LOADRED

NLO?
TI10:
CLO!? TT0¢
LEO: Lo

SYOt Lo

N

V\

IF YOU DO NOT WISH TO TEST OR DO NOT HAVE MEDIA FOR ANY
OF THE ONLINE DEVICES, SFECIFY THEM NOW (ONE AT A TIME)D
TYFE <CR> WHEM FINISHEL.

W

SPECIFY TAFE OR DNISK TO BE EXCLUDED L[S3: DR
SPECIFY TAFE OR DISK TO BE EXCLUDED {S53¢ DMi
SPECIFY TAFE OR DISK TO BE EXCLUDED [§3: @

R R Y

TO RUN THE MCRs FLX» AND DSC TESTS AT LEAST ONE SCRATCH DISK (OR
DECTAPE) MUST BE SPECIFIED. ENTER SCRATCH DISK(S), AND TYFE

i

- §

>

- §

=¥

E 3

=¥

>y

e

>
}3
> <CR> WHEN FINISHED.
e
=% SPECIFY A SCRATCH DISK [81: DK
=¥ THE CONTENTS OF DKO WILL BE LOST !! AFFROVE 7 CY/NJ! Y
>% SPECIFY A SCRATCH DISK [S1: @D
>
> ¥ LOAD TEST STARTED AT 14:27:124 %
>3
>% FOR THE NEXT FEW MINUTES A NUMBER OF COMFUTE-BOUND TASKS WILL EE
>3 EXERCISING THE MULTI-TASKING CAFABILITIES OF THE SYSTEMs
>3 ANDy IF INCLUDED IN THIS SYSTEM»> THE ROUND-ROBIN SCHEDULER.
>3 THE SHUFFLER AND CHECKPOINTING. THE ACTION OF THESE LAST THREE
*5 FEATURES CAN RE SEEN ON THE RMDEMO SCREEN. IF THE SYSTEHM IS
*3 PERFORMING PROPERLY, ALL OF THE °*GEN" FARTITION IS USED AND THE *QT*
+% TASKS ARE SHARING SYSTEM RESOURCES IN A MANNER CONSISTENT
>3 WITH THE FEATURES AVAILABLE. NOTE THAT CHECKFOINTING IS DISAELED
*3 FOR THE SECONIN HALF OF THE TEST.
>
>3 *¥x% THIS TEST RUNS FOR A MAXIMUM OF é MINUTES XX¥%
>¥
>INS DUMMY/TASK=DUMOO/FRI=40.

~INS LOGGER/TASK=LOGOO
>INS QTRUN /TASK=@TROO

(continued on next page)
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>*RUN DUMOO

00+ﬁTo - DELAYING
v+ +AT, —- Continuing
*RUN QTROO

)

-

>INS NUL2/TASK=QT0000
>INS NUL2/TASK=QT0100
>INS NUL2/TASK=QT0200
»INS NUL2/TASK=QTO03I00
23 rrxx THE LOAD TEST IS RUNNING <<
SREM QT0000

*REM QRT0100

>*REM QT0200

>REM QT0300

>REM DUMOO

*REM LOGOO

>*REM QTROO

¥ LOAD! TEST COMFLETED AT 14124117 %

¥ I0X TEST STARTED AT 14134:117 %

SN N

kxxx NOTE Xkk¥

TEST MEDIA MUST EBE LOADED ON ALL TAFPE AND DISK DRIVES. USE SCRATCH TAFES
AND FILES-11 FORMAT DISKS.

ALL MAGTAFES BEING TESTED ARE OVER-WRITTEN., THE DISKS ARE
TESTED WITH FILE-STRUCTURED I/0 WITH NO NEGATIVE EFFECT ON DATA
OR STRUCTURE.

BEFORE PERFORMING THE FILE-STRUCTURED I/0 TESTy ALL UNMOUNTED
DISKS ARE MOUNTED AUTOMATICALLY.

DEVICES LISTED A8 "OFFLINMNE®* ARE NOT PHYSICALLY FRESENT AND ARE NOT
TESTED, INDIVIDUAL MAG TAFE, DEC TAFE AND RKQS UNITS CAN
ERRRONEQUSLY BE SHOWN AS ONLINE WHEN THE CONTROLLER IS ONLINE.
THEY ARE TESTED AND THE TEST FAILS AFTER SEVERAL MINUTES

OF ERROR MESSAGES.

WM NN N N NN N N S

R WS AEs e M ME e MR SR e MER eE MBR AR WEE MR AR MBS s MBE BR IR WBR R MK e VRR sgp MIB WS e R cas

R Y

IF ANY DRIVERS ARE UNLOADED, THEY WILL RE LOADED NOW.

R

(2222332331
KRRRRRRRRR Rk R ROk Rk ROk R ROk ok ko ok kR ook ok Rk
NS $I0X/TASK=,..5I0

AN

"

= THE SYSTEM I/0 EXERCISER WILL RUN FOR 3 MINUTES
>8I0 PIOXCN

810 -~ Summare of exerciser asctivitzs a3t 20-JUL-B1 14134110
TIME ~- Runi 3 min. Elarsed! 3 min. Remsiningt O min.
DKO? -- 35357, R/W recuests totaling 35357, blocks with no errors
Lo -- 2,881, R/W recuests totsling 2+881, blocks with no errors
DL13 -- 299230. R/W recquests totaling 2:930. blocks with mo errors
Mo -~ 5.9201, R/W reaquests totasling 5.901., tlocks with no errors
MMO? -~ 681, R/W reauests totasling 451, records with no errors

AST's executed! 15,720,
Idle~loor iterations! 6,798,

(continued on next page)
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ACCUMULATETD TOTALS @

TIME -~ Run?! 3 min. Elarsed: 3 min. Remasinin#! 0 min.

DKO! -- 3+351. R/W requests totaling 3,358, blocks with no errors
pLo: -- 2+882. R/W requests totzling 2,882, blocks with no errors
L1t -- 2,231, R/W reauests totaling 2,931, blocks with no srrors
Mot -- 5,902, R/W recuests totzsling 5.902, blocks with no errors
MMO: -- 452, R/W reauests totzling 4652. records with rno errors

AST ‘s executed! 152725,
Idle-loor iterations! 4:798.

3
n

m
w
4
Q

LR

e s sy e e A1

¥ I0X TEST COMFLETED AT 14:134:!154 X
¥ UTILITIES TEST STARTED AT 14:134:!54 X

% CMF VERIFICATION %

B Y

-
-t
b 4

141324155 20-JUL-81
*FIF COMPAR.CMD=SIOE.CHMD
*! INVOKE CMF TO COMPARE IDENTICAL FILES
>CMF TI!=COMFAR.CMD:'SIOE.CHMD
1) DL1:LC2,3001COMPAR.CHING1
2) DL1:C2,3002SI0E.CMD#1L

No differences found
TIt=COMPAR.CMD,SIOE.CHMD
1 NO DIFFERENCES SHOULD HAVE BEEN FOUND
=
1 INVOKE CHMF TO COMFARE DIFFERING FILES
*CHMP TIt=FILEL1.sFILEZ.
b3 22333302833 338803258¢¢3 0833320332020 833034833333 ¢+
1) DL1C2,3001FILEL. 5L
& +# IF CHMF IS FUNCTIONINGs THIS LINE FROM FILE1, IS LIFFERENT.
7 +# THE REST OF THE LINES ARE IDENTICAL.
KRERERRIORRRK R X
2) DL1:C2,300]FILEZ.H1
& +# THIS LINE IS THE FILE2. LINE WHICH DIFFERS FROM THE AROVE.
7 +# THE REST OF THE LINES ARE IDENTICAL.

1 differences found
TI!=FILELl,sFILEZ2,
>1 ONE DIFFERENCE SHOULD HAVE EBEEN FOUND
*PIF COMFAR.CMDiX/DE
]
>TIM
14134159 20-JUL-81

e

% CMF VERIFICATION COMFLETE X

A A
- e e

¥ FLX VERIFICATION X

*INS LB:C1+541FLX/TASK=,4..FLX

oMo -- TTOS Dismounted from DKO! ¥¥% Final dismount inmitiated X¥X
14:35:14 %%%x DKQ: -- Dismount comrlete

*FLX DKO{/ZE/DO

*FLX DKO:/D0=NUL1.,MAC/RSyNUL2.MACNUL3.MAC

(continued on next page)
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*FLX DKOI/DO/LI

Directory DKiL25,3001

20-JUL-81

NUL1.MAC i9, 20-JUL-81 <233
NUL2.MAC 192, 20-JUL-81 <233
NUL3 . MAC 19, 20~JUL-81 C233

Total of 37. blocks in 3, files

*FLX DKO:/ZE/RT
*FLX DKOI/RT=NUL1,MAC,NUL2.MAC»NULI.MAC
*FLX DROI/RT/LI

DIRECTORY KO
20-JuUL-81

NUL1 L MAC 19, 20~-JUL-81
NULZ2 MAC 1?2, 20-JUL-31
NUL3 . MAC 19, 20-JUL-81
< Unused > 4721,

4721, Free blocks

Total of 37. blocks in 3. files

~REM FLX

by ¥ FLX VERIFICATION COMFLETE X
F3

23 X DMF VERIFICATION %

Ex

*TINE

143135309 20-JUL-81

>INS LBIC1+54)DMF/TASK=, .. .INF

*IMP TI{=ASRC.XXX/AS/RC

Dumre of DL1IC2y300JASRC.XXX$1 - File ID S55+1:0
Record number 01, - Sire 16, butes

000000 b M F 4 0 R K 8 !
kX% EOF X¥%

*REMOVE ...DMF

»TIME

14135111 20-JUL-81

¥ DMF VERIFICATION COMFLETE X

¥ CREF» FMD AND FRT VERIFICATION %

THIS ROUTINE OPERATES THE FOLLOWING UTILITIES!
MACs TKEsCREF s FMDsFRT

NN NN NN NN
M NP VP gy MM e ME W
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IF ALL ARE FUNCTIONALs AN EXAMFLE OF A MACRO LISTING WITH SYHMEOL
AND MACRO CROSS-REFERENCE LISTINGS ATTACHED IS SFPOOLED TO

THE LINE FPRINTER> A TASK WILL BE RUN AND IT WILL CRASH AND A
POST-MORTEM DUMP LISTING OF THE CRASHED TASK IS SFOOLED.

NS N NS N
> W B Er

W

*TINW

143135112 20-JUL-81

>INS LBIL1,541CRF/TASK=,..CRF
UFD SY:i[1.41

>3

+*MAC CRTEST:CRTEST/CR=CRTEST
>TKR CRTEST/FM=CRTEST

>*INS CRTEST

“»

*RUN CRTEST

>3

14135120 Task "CRTEST' terminated

O0dd address or other trar four
RO=000000

Ri=111111

R2=022222

[3=033333

[14=044444

R3=08553%

SF=001172

PC=0G1234

FS=170001

Fostmortem Dumr will be denerated

ar e

>REM CRF

>TIM

14135120 20-JUL-81
>

¥ CREFs FMD AND FRT VERIFICATION COMFLETE X

.\1" ‘\" .\‘I

¥ DSC VERIFICATION X%

T TR TN

WIS

*TIN

14:35:121 20-JuL-81
>INS LBIL1,541D8C
»SET /UIC=[2,300]

RECAUSE YOU DO NOT HAVE A FLOFFY DRIVE OR DEC TAFE:»
AN AUTOMATIC VERIFICATION OF DSC OFPERATION IS DEEMED
IMFRACTICAL.

THE DSC TEST IS BEING SKIFFEL.

Nt N NS Y,
e EF S S MR >

".’ ..'4"

*REM DSC

*PIP X, TMF#%X/DE

PIP -- No such file(s)
SYOI!L2,3001%, THF X

3

X ¥ LER VERIFICATION X

b ]

>TIME

143153152 20-JUL-81

»>! Create an obJect module library,
>LBR ORJLIER/CR:!:{:I0RY

»! Insert three obdect modules into the libraru.
»LBR OBJLIB/IN=QRJCT1,0RJCT2,0RJCT3

(continued on next page)
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> Insert an existing module into the library (error exrected).
*LEBR OBJLIBR/IN=0QRJCT2

LER -- %FATAL*¥-Durlicate module name °"ORJ2 * IN ORJCT2.0BJ;2
#»! Rerlace two existing modules.

*LBR OBJLIB/RF=0RJCT1»0RJICT2

Module "OBJ1 * rerlaced

Module *"ORJZ * rerlaced

»! Disrlay the contents of the obJect module librarwy,.
*LBR OBJLIB/LE/FU

Directorwy of file OBJLIER.OLR$1

ObJect module librare created byt LBR V06.00

Last insert occurred 20-JUL-81 AT 14:154:02

MNT entries allocated: 25465 AVAILARLE! 253

EFT entries zllocated! S12% AVAILAERLE! 506

File srace available! 21897 WORDS

Recoverable deleted sracet! 00150 WORDS

XX Module!ORJ1 Sizei00075 Insertedi20-JUL-81 IdentiID 1

ENT$A1 ENTS$E1L

¥x ModuleiOERJ2 8izel0007% Inserted!20-JUL-E81 Ident!ID 2

ENT$A2 ENT$B2

¥k ModuleiODEJ3 Sizet0007% Insertedi20-JUL-81 IdentiID

d

ENT$AZ ENT$B3

*FIF OBRJLIB.X3X/DE

>TINE

14154105 20-JuUL-81

>3 ¥ LER VERIFICATION COMFLETE %
=3

el ¥ PAT VERIFICATION %

>

*TIME

14354306 20-JUL-81
*INSTALL LBICL,S4IFAT/TASK=..,.FAT
1 Create an urdated oabdect file.
*FPATCH FATCHD.FAT=0BJCT1,FATCH!
>! Comrare the urdated obdect file with one of known aualitu.
*CMP TI:=FATCHD.PATsPATCHD.XXX
1) DL1:C2:3001FATCHD.FATS1
2) DL1IC2+3001PATCHD.XXXS1

No differences found
TLi=FPATCHD.PAT»PATCHD ., XXX
*PIP X.FATs%/DE
}REMGUE Q’OPAT

(continued on next page)
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*TIHE
154110 20-JUL-81
¥ PAT VERIFICATION COMFLETE X

¥ SLFP VERIFICATION X%

Wt N g b

P TR

»TIME
14154310 20-JUL-81
+% Invoke the SLP Editor to edit 3 datz file.
*SLP @SLFCHD
=3 VYerifw that the editing was rrorerlys rerformed.
*CMP TI$=0QUTPUT.SLPsySLFOUT.XXX
1) DL1:C2+300J0UTFUT,.SLFPS1L
2y DL1IC2,30018LFOUT.XXX51

No differences found
TI:=0UTPUT.SLP«SLFOUT . XXX
*FIF %X,SLFi%x/DE
*TIME
14154314 20-JUL-E1
SLF VERIFICATION COMPLETE X
UTILITIES TEST COMFLETED AT 14:54:14 X
MCR COMMANDS TEST STARTED AT 14154114 X
ALLy EBALIly INI» MOUs UFDs VYFYs OMO AND DEA VERIFICATION X

et
-

N

W,

I I I M

s

'

THIS ROUTINE CHECKS THE DISK-ACCESSING MCR COMMANDS ALLs INIs BAILhL
MOU,» UFDs VFYs OMO AND DEA.

ALL AND DEA ARE TESTED ONLY FOR A MULTI-USER SYSTEM.

THIS ROUTINE REQUIRES EITHER ONE SCRATCH DISK DRIVE OR DECTAFE

OR ANSI SUPFORT FOR MAGTAFE. IT WILL NOT USE A FUELIC DISK,

IF ONLY MAGTAFPE IS AVAILAKLE, A SUB-SET OF THE TEST IS RUN.

R

ng g g “,
L T TG T T TR TR T LN T 1)

>INS LBISEAD/TASK=.,.,BAl

*INS LBI$VFY/TASK=,.,.VFY/INC=10000
*DEV DIK$

DKO: TTO: - PRIVATE LOADED

*>ACS DKO:!/BLKS=0.

ACS -~ File not in use

>DM0¢ DKOI/DEV

DMO -- Volume not mounted UKO!
>DEA DKO:

r*ALL DKO!

~BAD DKOS

BAD -~ IKO! Total bad blocks= 1.

»INI DKO!SCRTCH/RAN=CAUTCI1/EXT=4/FFRO=LRyRWsRUEsRWEDN]/INDX=REG/VI
*%¥ VOLUME INFORMATION FOR DKO! XX

Label = SCRTCH

/BAD = [AUTO]

/CHA =[]

JEXT = 4,

/FPRO = [RyRUsRUESRWED]
/INDX = REG

/INF = 147,

/LRU = 3.

/HXF = 2%4.

/FRO = [RWEDyRWEDsRWED,RWED]
/UlIC = [is1]

FUIN = 7.

THEORETICAL MAXIMUM FILES = 2357.

(continued on next page)
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#INI DROISCRTCH/INDX=REG/INF=20/LRU=3/MXF=100/FRO=IRsRW,RWE: RWED1/VI

¥k VOLUME INFORMATION FOR DKO! XX

LAREL = SCRTCH

/RAD = [AUTOI

/CHA = L]

/EXT = 3,

/FFRO = [RWEDsRWED»RWEDsR]
/INDX = BEG

/INF = 16.

/LRU = 3.

/HXF = 54,

/FRO = [RsRUIRUE,RWED]
/UlcC = [1:11

/WIN = 7.

THEORETICAL MAXIMUM FILES = 2257,
#INI DKOISCRTCH/UIC=C2,3001/WIN=7/VI/INF=20

¥¥ VOLUME INFORMATION FOR DKO! *x%

LABEL = SCRTCH

/RAD = [AUTO]

/CHa = [1]

/EXT = 5,

/FFRO = [RWEDNsRWED:RWEDsR]
/INDX = MID

/INF = 14,

/LRU = 3.

/MXF = 294,

/FRO = [RWELD:RWEDsRWED:sRWED]
/UIC = [2,3001]

WUIN = 7,

THEORETICAL MAXIMUM FILES = 2357,

»MOU DKOISCRTCH/VI/OVR
Volume Information

Class!? Files-11

Device! KOO

Volume labeliSCRTCH

OQuner? [2,3001]

Protection! LCRWCHO,RWCDIRWCDsRWCD]
Default!? CRWEDy RWED» RWED s R
Processor! F11ACF

*BEV DK1

BKO: TTO: - FPRIVATE MOUNTED LOADED LAREL=SCRTCH
*PIP DKOICO»Q1/FU

Directore DKOILO0:01

20-JUL-81 14:54

INDEXF.8YSi1 (1:1) 24./24, 20-JUL-81 14156
Cir11 CRWEDRWEDsRUWEL R

BITHMAP.SYS+1 (2:2) 3+73. 20-JUL-81 14156
C1s113 CRWED > RWEDsRUWEDsRJ

BADRLK,.SYS 1 (3:3) 2972, 20-JUL-81 14156
C1,11 RWEDyRWEDYRWEDsR]

000000/DIRG1 {4¢4) iJizi, 20-JUL-8B1 1415864
f1,11 CRWEDsRWEDRWED R 1

(continued on next page)
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CORIMG.BYSs1 (5s5) 0./0. 20-JUL-81 141546
Lis11 CRWEDSRWED»RWEL R3]

Total of 30./30., blocks in 5., files
*FIP DKOI/FR

nKO3 has 4770, blocks freey 30. blocks used out of 4800.
Lardest contiguous sreace = 2383, blocks

289, file headers are freer 5. headers used out of 294.
*VYFY DKOI/LO

0. Lost files were found

*VFY DKO:/LI
Listing of index on [OKO!

File ID 000001:;000001 INDEXF.SYS31 OQuner [1,1]
File IDIN 000002,000002 BRITMAF.SYS$1 OQOuwner [1s11
File ID 000003,000003 BADBLK.SYS#1 Ouner [1,11]
File IDI 000004,000004 000000.DIR#1 Owner [1:s11
File ID 000005,000005 CORIMG.S8YS#1 Owner [1s1]
*VFY DKOI/FR

DKO: has 4770. blocks frees 30¢. bBlocks used out of 4800.
*VYFY DKO!/RC
Read check of files on K0! - ERlocking factor 13,

*UFD DKOIL2,3001/A4LLOC=34,/FPRO=CR/RWsREWYREMWD]

*PIF DROIL2s300]=DKO{L00IRADRLK.8YS

*PIF DKOIC2,3001/FU

DNirectorw DKO3IL2,3001

20-JUL-8B1 14156

EADRLK,.SYS31 (791) 24720 20-JUL-81 141356
[2+:300]1 C(RWEDsRWEDsSRWED,R1

Total of 2./2, blocks in 1. file

>DM0 DKO?

nMe -- TT0¢ dismounted from DKO? ¥¥¥Final dismount initiatedXxx
14156132 XXXDKO{ -- Dismount comrlete

*DNEA DKO:

*DEV DK?

DKQ: LOADED

*REM VFY

*REM BaD

S ¥ AaLLs EBAD, INI, MOU, UFL, VFY, DMO AND DEA %

> X VERIFICATION COMPLETE %

> ¥ MCR COMMANDS TEST COMPLETED AT 14:!58:!58 %

X

] ¥ INTERACTIVE UTILITIES TEST STARTEDR AT 141581359 «%
>

¥ X INTERACTIVE UTILITIES VERIFICATION %

P ]

X DEFPRESS CARRIAGE RETURN TO CONTINUE FROM EACH EDITOR
=3 SUCCESSFULLY INVOKRED AND CTRL Z TO EXIT FROM ACNT.
*TIM

14158159 20-JUL-81

>EDI QQQAQA. XXX
[Creating new filel
InrFut

TESTING TEST ING
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=ABRD EDI

14159120 Task *+..EDNI" terminated
Aborted via directive or CLI
And with rending I/0 recuests

RS

*FPIF QQAQ.XXXi%k/DE
*INS LBIC1+5S41EDT
*EDT

EDOTx:

=ARD EDT

14159132 Task "+..ENT* terminated
Atorted via directive or CLI
And with rending I/0 recuests

b

*REM EDT

*INS LEIL1:,541Z4F

»ZAF

ZAP:

*ARD ZAFP

14159142 Task "...ZAF" terminated
Aborted via directive or CLI
And with rending 1/0 requests

N

*REM ZAF

*INS LEBIL1yS4JACNT/TASK=ACNT

*RUN ACNT

* ACCOUNT FILE MAINTENANCE FROGRAM X

Ortions are! A - ADIy C - CREATE FILE, D - DELETEs E - EXAMINE:
L - LISTy M ~ MODIFY: § - SORTs CTRL/Z - EXIT

Enter ortion! ~Z

OFERATION COMFLETE

*REM ACNT
*TIM
15100114 20~JUL-81

w3
el ¥ INTERACTIVE UTILITIES TEST COMPLETED AT 15:00:15 %
F
+% IF ANY ERRORS HAVE EEEN LOGGED BY THE ERROR LOGGERs YOU SHOULI' INVESTIGATE
»5 FURTHER BY RUNNING THE ERROR LOGGER REFORT GENERATOR (RFT)
*3 AFTER THE UETF COMMAND FILE EXITS.
»ELI /SHOW
Error Logsging Status 20-JUL-81 15100127
Lodging: On Limiting: On

Log File! SYOIL1+41LOG.ERR File IDI! DLO: 320,111

Backur File! SYO:C1:41RACKUF.ERR

(continued on next page)
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Nevice Hard Error Soft Error QID

Mame Count/Limit Count/iLimit Count

DRO: 0./5, 0./8, 0.

DKO? 0:./5., 0./8. 0.

DLot 0./5. 0./8. 12292,

DLi: 0./3. 0./78, 6229,

Mo 0./5, 0./8. 5970.

DML 0./3, 0./8, 0.

DyYo: 0.75, 0./8, Q. (Offline)

DYi: Q./5. 0./8. 0. (Offlime)

MMO $ 0./5, 0./8. ie.

»ELI /-L0G

ERRLOG —-- Error Logging storred

*REM ELI

»% RESTORE SYSTEM T0O PRE-UETF STATE

*REM MAC

*REM TKER

*REM CHMF

*REM LER

*REM EDI

by

>3 L3322 2352333323383 222030333223 0303222332308 223030230382 0223 22824

=¥ X X

¥ ¥ RSX-11M V4.0 UETPF FROCEDURE COMFLETED AT 15:01:05 ON 20-JUL-81 X

by 4 X
H

b3 2233832333033 8338383233233 3333323303330 3 0322333803238 35005¢2533 4441
>PIFP X.%X/FUL4

*REM DEFINE

*ABRD T2RMD

1530111 Task *T2RHMDI * terminazsted

Aborted via directive or CLI

e

*REM T2RHD

*REMOVE CRTEST

*PIP TAILOR.DATiX/DE/NM

FPIP DVLSET.CHMD X DVLREM.CMDi X>REMUTL .CMD ¥ »CONFIG.CHDF X/ DE/NHM

*PIP UETPASM.CMD# ¥ UETFBLD.CMDFXsRUNLOG.DAT ¥ sERRLOG.DAT# X, TOXCNF.DAT i X/DE/NH
*PIP CRTEST.OBJ#%»0BJCT1.0BJ3%s0RJCT2,.0RS5%»0ORJCTILORIF Ky DUMMY . TSR X/DE/NM
*PIP LOGGER.TSKiksQTRUN.TSKiXsNULL . TSKiksNUL2, TSKi ks NULI . TEKFX/DE/ NN

>FIF CRTEST.LSTi¥sDEFINE.TSK3¥»CRTEST,.TSK3X/DE/NNM

*SET /UIC=C2,3001

»@ <EOF>
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CHAPTER 10

VIRTUAL MONITOR CONSOLE ROUTINE (VMR)

The vVirtual Monitor Console Routine (VMR) programs are privileged
system tasks on RSX-11M and RSX-11M-PLUS that allow you to configure
an RSX-11M or RSX-11M-PLUS system image file, respectively. VMR
allows you to issue Monitor Console Routine (MCR) commands that are
directed to the disk image of a system rather than to the current
running system. The system image file that you configure using VMR
can later be booted.

VMR supports a number of MCR commands described in the RSX-11M/M-PLUS
MCR Operations Manual. With the exception of the SAVE command, VMR
commands have the same syntax and semantics as their MCR counterparts.

Error messages for VMR are given in Section 10.6.

10.1 STARTING VMR
You can start VMR four ways. The first three methods apply when you
have installed VMR and it is ready to be executed. The fourth method
installs VMR automatically, executes it, and then removes it on exit.
Method 1:

>VMR @indirect

The system loads VMR and executes the specified indirect command
file. VMR then exits.

Method 2:
>VMR
The system loads VMR, and VMR responds with the following prompt:
ENTER FILENAME:
Method 3:
>RUN VMR
The system loads VMR, and VMR responds with the following prompt:

ENTER FILENAME:
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Method 4:
>RUN S$VMR
The system installs VMR from the pseudo device LB: under the

system UFD (normally, [1,50] for unmapped systems and [1,54] for
mapped systems) and loads it. VMR then responds with the
following prompt:

ENTER FILENAME:
In all starting methods except Method 1, VMR prompts
ENTER FILENAME:

At this point, you specify the file that contains the image of the
RSX-11M or RSX-11M-PLUS system you want to modify.

VMR expects to find a symbol definition file of the same name as that
of the system image file, but with a file type of .STB, on the same
device and under the same UFD as those of the system image file
(except when you use the /IM switch; see Section 10.2). For example,
suppose you enter the following file specification in response to the
prompt:

RSX11M.SYS

A corresponding file, RSX11M.STB, must exist that contains the symbol
definitions for the RSX11M.SYS system image.

NOTE

If the system image file you wish to
modify is not on the device assigned as
SY: and LB:, you must assign both S¥y:
and LB: to the system image file's
physical device.

The system image and symbol definition files are in the standard
format produced by the RSX-11M/M-PLUS Task Builder.

Upon receiving a valid file specification, VMR opens and reads the
symbol definition file. It also opens the system image file and
verifies that the file is actually a system image.
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You can now enter any valid VMR command or terminate VMR by typing
CTRL/Z.

If you used Method 1 to start VMR, the first line in the specified
indirect command file must contain a file specification for the system
image file that is to be modified.

In addition to specifying an indirect command file to start VMR, you
can also enter the following any time that VMR prompts for input:

@filespecification

This directs VMR to extract command input from the specified file
until it reaches an end-of-file and then to return to the terminal for
further input. This feature of VMR is useful when you want to repeat
a series of commands for several generated systems (INSTALL commands,
for example).

VMR allows two levels of indirect command files. This means you can
invoke a second command file from within the first file. Trying to
invoke another file from within the second file results in an error
message.

10.2 VMR FILE SPECIFICATIONS

VMR accepts the standard RSX-11M/M-PLUS file specification format:
ddnn:[g,m]filename.type;ver[/IM]

ddnn:

The device unit on which the volume containing the desired file
resides (for example, DMO: or DTl:). The name consists of two
ASCII characters, followed by an optional 1- or 2-digit octal
unit number. The default device is SYO0:.

[g,m]

The UFD in which the file is listed. The variables g and m are
octal numbers from 1 to 377 that represent the file owner's group
and member number, respectively. The brackets are a mandatory
part of the UFD syntax. The default is the UIC under which VMR
is running.

filename

The name of the file. An RSX-11M/M-PLUS file name can consist of
up to nine alphanumeric characters. The file name and file type
are always separated by a period (.). You must specify the file
name. No default is applied.

type
The file type, consisting of up to three alphanumeric characters.
The file type and version number are always separated by a

semicolon (;). The defaults are .SYS for system image files,
.TSK for task image files, and .CMD for indirect command files.
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ver

The version number in the range of 0 through 77777(8). The
default is the highest version in the UFD.

/IM

A switch that, when applied to the system image file
specification, overrides the VMR requirement for the symbol
definition file. When you use the /IM switch with the file
specification, the only command VMR will accept is the SAVE
command.

This is the only switch provided with VMR. You use it to write
non-RSX-11M/M-PLUS system images to secondary media 1in
bootstrappable format. The switch is also useful when you use an
RSX-11M/M-PLUS system as a host system for developing small,
memory-resident systems that must be loaded from a serial medium
(such as paper tape).

10.3 COMMAND SYNTAX

You do not have to give an entire command name to VMR. VMR accepts
three characters and then searches for a space or tab followed by the
command parameters or by a RETURN if there are no parameters. Because
VMR requires a space or a tab preceding parameters, VMR does not allow
embedded spaces in a command name. If you enter a command
incorrectly, VMR displays an error message at your terminal.

The following example illustrates the format of the TIME command.
Note that the square brackets in the example indicate that the "E" is
optional:

VMR>TIM[E] @ED

10.3.1 Keywords

Some commands use keywords that apply to the command argument. A
keyword consists of a slash (/), followed by an alphanumeric
identification, and, optionally, followed by an equal sign (=) and the
value of the keyword, as follows:

/keyword=value
You can enter keywords in any order. For example, the INSTALL command
requires a file name parameter specifying the task to be installed.
You can append keywords to the file name. One such keyword, /TASK,
specifies the name under which the task is to be installed.

VMR>INS TEST.TSK/TASK=SUPER

This command line causes the task contained in the file named TEST.TSK
to be installed with the name SUPER. Keywords are command-specific
and are defined with each command (Section 10.5).
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10.3.2 Comments

VMR treats a line of text as a comment if the first character in the
line is a semicolon (;). In addition, you can use the exclamation
mark (!) to delimit comments within a command line. The first
exclamation mark starts the comment and the next exclamation mark or
RETURN terminates the comment. VMR ignores all text between the two
exclamation marks. For example:

VMR>; THIS LINE IS A COMMENT
VMR>TAS !THIS IS A COMMENT STRING!
Comments are especially useful to clarify commands in VMR indirect

command files. (Refer to the RSX-11M/M-PLUS MCR Operations Manual for
more information on indirect command files.)

10.4 COMMAND SUMMARY
The VMR commands described in this chapter are 1listed below by

category. The detailed descriptions of the VMR commands are given in
Section 10.5 in alphabetical order.

Initialization Commands

ASSIGN Define, delete, or display a global 1logical device
assignment. List current assignments on console
terminal.

INSTALL Install a task into the system image.

LOAD Load a device driver.

REDIRECT Redirect I/0 requests from one physical device to
another.

SAVE Write the system image file onto a secondary medium in

bootstrappable format.

SET Set a variety of system and terminal characteristics.
This command has both device characteristics keywords
and memory allocation keywords.

TIME Enter time and/or date into the system image; display
the time and date.

UNLOAD Unload a device driver.

Informational Commands

DEVICES Display a list of the peripheral devices defined in
the system image.
" LUNS Display the list of LUN assignments for an indicated
task.
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PARTITIONS Display the list of partitions defined in the system
image.

TASKLIST Display a list of the tasks installed in the system
image.

Task Control Commands

ALTER Alter the priority of a task.

CANCEL Cancel the time-based initiation requests for a task.
FIX Fix a task in the system image.

REASSIGN Change a task's LUN assignment.

REMOVE Remove a task from the system image.

RUN Schedule a task's activation. The task may run after

one clock tick, after a delay, or in synchronization
with the system clock. Periodic rescheduling is
optional.

UNFIX Unfix a task from the system image.

10.5 VMR COMMAND DESCRIPTIONS
The following subheadings are used in the detailed command
descriptions in this section. Subheadings that do not apply to a
particular command are omitted from the command description.
Command Acronym
This subheading consists of the minimal form of the command name
in capital letters. The acronym is at the outside margin of each
page.
Command Name
This subheading consists of the full command name in capital
letters. The text following the name describes the command's
function.
Format
The command line format is given and all parameters are listed.

Parameters

Parameters are listed and described.
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Keywords

Examples
Examples of the command output are shown.

Notes

A list of special considerations that may assist you in using the
command properly appears under this subheading.

10-7



VIRTUAL MONITOR CONSOLE ROUTINE (VMR)

ALT

ALTER

Use the ALTER command to change the static priority of an installed
task.

Format

ALT[ER] taskname /PRI=priority
Parameters
taskname

The name of the task whose priority is to be altered.

/PRI
The keyword that changes the task's static priority.

priority
The new priority to be assigned to the specified task, from 1 to
250 (decimal).

Example

VMR>ALT TEST /PRI=248.

Alters the static priority of task TEST to 248(10).
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ASN

ASSIGN

Use the ASSIGN command to define, delete, or display logical-device
assignments. Logical-device assignments are a way to associate
logical names with physical, pseudo, or logical devices. When you
assign a logical name to a pseudo or logical device, the system
resolves the assignment to the associated physical device.

There are three types of logical-device assignments: global, 1local,
and login. VMR supports the manipulation of global assignments only.
Global assignments apply to all tasks in the running system. See the
RSX-11M/M-PLUS MCR Operations Manual for information on local and
login assignments.

A logical device name has the same syntax as that of a physical device
unit. It consists of a 2-character ASCII name (alphabetic) and an
optional 1l- or 2-digit octal unit number, followed by a colon (:).
The 2-charactetr name can be either equivalent to a standard
RSX~-11M/M-PLUS device name (for example, DK:) or formed by two letters
picked at random (for example, ZZ:).

When you install a task or the system executes an ASSIGN LUN
directive, the system scans the logical device table before it scans
the physical device table in searching for a specified device. As a
result, you can define logical device names that are identical to
physical device names even though the logical and physical device
names do not refer to the same physical device. The system resolves a
specified device name to the first matching table entry found. If a
logical device name is identical to a physical device name, the
logical name has precedence.

Formats
ASN ppnn:=1lnn:/GBL

Define a global assignment that associates the logical name
llnn: with device ppnn:.

ASN /GBL
Display all global assignments for the system.
ASN =[11lnn:]/GBL

Delete the specified global logical device assignment or, if
you omit llnn:, delete all global assignments.

Parameters
pp
A physical, logical, or pseudo device name.
nn
A unit number.
11

A logical device name.
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ASN (Cont.)

Examples
VMR>ASN DM:=GB0:/GBL
Defines the global logical device name GBO: and assigns it to
DM:.
VMR>ASN /GBL
GBO: DMO: Global

Lists all global assignments.

VMR>ASN =/GBL

Deletes all global assignments.
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CAN

CANCEL
Use the CANCEL command to cancel time-based initiation requests for a
task. These requests result £from the RUN$ directive or any of the
time-synchronized variations of the VMR RUN command .
CANCEL does not affect the execution of the task that may be active in
the saved system image. It removes only the time-based schedule
requests still in the gqueue.
Format

CAN[CEL] taskname
Parameter

taskname

The name of the task whose time-based initiation requests are to
be canceled.

Example
VMR>CAN XKE

Cancels all periodic rescheduling and time-based initiation
requests for task XKE.
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Displays every de ce unit that is in the turrent{,ﬁs?Stéﬁ
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DEV

DEVICES
Use the DEVICES command to display the symbolic names of all device
units or, optionally, all of a particular device type defined in the
system image. The device names appear in a single vertical column. A
second column contains any additional information about each device.
Format

DEV[ICES] [dd:]
Parameter

dd:

The particular device type to be displayed. If you omit this
parameter, the symbolic names of all device units are displayed.

Examples
VMR>DEV
LPO: Loaded
DBO: Loaded
DB1l: Loaded
DB2: Loaded
DDO: Loaded
DD1: Loaded
DKO: Loaded
DK1l: Loaded
DK2: Loaded
DK3: Loaded
DLO: Loaded
DL1: Loaded
DL2: Loaded
DMO: Loaded
DM1: Loaded
DM2: Loaded
DRO: Loaded
DR1: Loaded
DSO: Offline Loaded
DS1: Offline Loaded
DTO: Loaded
DT1: Loaded
DX0: Loaded
DX1: Loaded
EMO: Unloaded
MMO : Loaded
MM1: Loaded
CO0: TTO:
TTO: Loaded
TT1: Loaded
TT2: Loaded
TT3: Loaded
TT4: Loaded

10-16



VIRTUAL MONITOR CONSOLE ROUTINE (VMR)

DEV (Cont.)

NLO:
TIO:
CLO: LPO:
LBO: DRO:
SY0: DRO:
VMR>

Notes

Note that the pseudo device SY: is not redirected to the booted
device until the system is booted.

The following list describes the messages that can appear in the
second column. More than one message can appear on the same
line.

e LOADED indicates that the driver for the device is
loadable and is currently loaded.

e UNLOADED indicates that the driver for the device is
loadable and is currently not loaded.

e A device name in the second column is the device to which
the corresponding device in the first column has been
redirected.

e The absence of either LOADED or UNLOADED in the second

column indicates that the driver is permanently resident;
it is linked to the Executive.
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FIX

FIX-IN-MEMORY

Use the FIX-IN-MEMORY command to load a task or, on RSX-11M-PLUS
systems, a region into its partition in the system image. The system
can service requests for running the task more quickly because the
task is memory-resident and does not have to be loaded from the disk
before it can run.

VMR can fix a task in the system image only if the partition in which
it is to be fixed is available. (On RSX-11lS systems, all installed
tasks must be fixed since they cannot be loaded into the running
RSX-11S system.)

Fixed tasks remain in memory even after they exit. Therefore, they do
not have to be reloaded when a request is made to run them. However,
note that reexecuting fixed tasks is not always practical., If you
expect to reexecute a fixed task, you should write it such that it
initializes all impure data and LUN assignments at run time.

Only an UNFIX or REMOVE command can free the occupied partition.

The following restrictions apply to the fixing of tasks:

® On RSX-11M systems, checkpointable tasks cannot be fixed. On
RSX-11M-PLUS systems, checkpointable tasks should not be fixed
because fixing a checkpointable task makes the task
noncheckpointable. '

® Active tasks cannot be fixed.
® A task must be installed before it can be fixed.
Format
FIX taskname[/keyword]
Parameter
taskname
The task or region that you wish to fix in memory. If you do not

specify a keyword, VMR assumes that the task is a single-user
task.

10-18



VIRTUAL MONITOR CONSOLE ROUTINE (VMR)

FIX (Cont.)

i

Examples
VMR>FIX XKE

Fixes task XKE in its partition.

10-19



VIRTUAL MONITOR CONSOLE ROUTINE (VMR)

INS

INSTALL

Use the INSTALL command to make a specified task known in the system
image or, on RSX-11M systems, to 1locad a common into a common
partition. An installed task is dormant until the Executive receives
a request to run it. The optional keywords either provide parameters
that were not specified at task-build time or override parameters that
were specified.

When a task is installed, VMR creates a Task Control Block (TCB) for
the task 1in a system image table called the System Task Directory
(STD) . The task parameters contained in the TCB enable the system to
run the task when requested to do so by an MCR command, VMR command,
or a system directive. A task cannot be run until you install it.

A TCB contains the address of the load-device Unit Control Block (UCB)
and the 1logical block number (LBN) of the task image file. Because
task image files are contiguous, the Executive can load the task image
in one transfer when an MCR command or system directive requests an
installed task. (Loading requires more than one transfer if the task
is larger than 32K words.)

When VMR installs a task in a virgin system, it stores the task's LBN
in the TCB. When you save a system, the SAVE command places the file
identification, rather than the file's LBN, in the TCB. When the
system 1is rebooted, it opens the task file and stores the task's new
LBN in its TCB. 1If a task has been deleted, the system cannot open
the task file when the system 1is rebooted. The system then
automatically removes the task's TCB from the STD.

When VMR installs a task in a saved system image, it stores the task's
file identification, rather than the LBN, in the TCB to allow a reboot
to occur successfully. It is important that a saved system image not
retain the physical disk addresses of the installed tasks because the
Disk Save and Compress Utility Program (DSC) or the Backup and Restore
Utility (BRU) can compress and copy a disk containing a saved system,
thus moving the task files to different physical 1locations. Because
the TCB entries contain task file identifications rather than LBNs,
the system can function normally when it is rebooted.
Format

INS[TALL] filespec|[/keyword(s)]
Parameters
filespec

A task image file specification in the form:

LB:[g,m]filename.type;version

The device specification must be LB:, the file type defaults to
TSK, and standard defaults apply to the remaining fields.
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/keyword (s)

One or more of the following keywords:

/AFF=[urm] /RON=option
/CKP=option /ROPAR=pname
/CLI=option /SEC=option
/FIX=option /SLV=option
/INC=size /TASK=taskname
/10P=cption /UIC=[group,member]
/PAR=pname /XHR=option

/PMD=option
/PRI=number
/PRO=[system,owner ,group,world]

Keywords

+

W

Ff=prccessoy or JAFF=urm(s)

(RSX-11M-PLUS multiprocessor systems onlv.) The processor OL
UNIBUS Run Mask (URM) affinity of the task. If the latter, you
must specify at least one URM, If you specify more than one URM,
you must separate them by commas. The legal processor
specifications are:

CPA
CPB
CpC
CPD

The legal URM specifications are:

UBE UBK UBP
UBF UBL UBR
UBH UBM UBS
UBJ UBN UBT

When you specify the /AFF keyword, the installed task runs only
on the processor to which the specified URMs are connected.

/CKP=option

The checkpointability of the task on systems that support the
dynamic allocation of checkpoint space. The options are YES and
NO. If /CKP=YES (default for checkpointable tasks),
checkpointing is enabled for the task. If /CKP=NO, checkpointing
is disabled for the task.

The /CKP keyword overrides the /CP switch specified at task
build.

The task image file need not contain allocated checkpoint space.

The /CRP=YES keyword instructs the system to allocate checkpoint
space for the task, when required, from a checkpoint file.
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Default: /CKP=YES.

/CLI=option

Specifies that the task being installed is a command line
interpreter (CLI). The options are YES and NO. You must install
a CLI with the YES option before you can set a terminal to that

CLI (MCR SET /CLI) or work with the CLI by means of the MCR CLI
command.

/FIX=option

(RSX-11S systems only.) Specifies whether memory-resident tasks
on RSX-11S will be fixed in memory. The options are YES and NO.
When you specify /FIX=YES, the task is both installed and fixed
in memory.

/INC=size

(Mapped systems only.) The extension size; that is, the number
of additional words of address space to be allocated to a task
that runs in a system-controlled partition. The extension size
is wusually expressed in octal but may also be expressed in
decimal by appending a period (.). This keyword overrides the
Task Builder's EXTTSK or PAR options.

Tasks such as MAC, TKB, PIP, VFY, and AT. (Indirect) use the
space from the end of the task image to the end of their address
space as dynamic memory in which to allocate symbol tables and
buffers. The /INC keyword defines the number of words in this
dynamic region.

Default: the size specified at task-build time or zero 0).
/I10P=option

Specifies that a privileged task can overmap the I1/0 page. The
options are YES and NO. If /IOP=YES, INSTALL assumes that the
task will overmap the I/0 page (APR 7) and, if the task is larger
than 8K words, issues a warning message. If /IOP=NO, INSTALL
assumes that the task does not need to use the 1/0 page. No
warning message is issued.

The /IOP keyword complements the Task Builder /IP switch.
Specifying /IP informs INSTALL that the task is intentionally
overmapping the I/0 page.

Default: /IOP=YES.

/PAR=pname

A partition name that overrides the partition specified at
task-build time.

, ding the
the allocated chec
d the task.

kpoint space may no
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I1f the keyword specifies a nonexistent partition, VMR issues a
warning message and attempts to install the task in the GEN
partition.

Default: the Task Builder uses the name GEN. (See the RSX-11lM
or RSX-11M-PLUS System Generation and Installation Guide for an
explanation of multiuser system defaults.)

/PMD=option

Specifies whether a Postmortem Dump is required. The options are
YES and NO. 1f /PMD=YES, the system will perform a Postmortem
Dump of the task if it aborts the task because of an SST error
condition. If /PMD=NO (the default from a task build), the
system will not perform a dump following an SST abort. To
generate a dump, you must install the Postmortem Dump task PMD...
in the system. This keyword overrides the Task Builder's /PM
switch.

Default: specified at task-build time.
/PRI=number

The installed priority of the task. The number is the priority
at which the task is to be installed. The value range is 1
through 250(10), where 250 is the highest priority. Standard
RSX-11M/M-PLUS number conventions apply to this parameter: octal
by default, decimal if followed by a period.

Default: PRI=50(10).
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(Cont.)

Thé’reé&?oﬂiy;ﬁar
a mult iuser task

option

The task's slave status. The options are YES and NO. If the
command specifies /SLV=YES, data sent to the installed task is
marked with the TI: of the sending task. When the installed
task receives the data, the system sets the task's TI: to that
associated with the data. This keyword overrides the Task
Builder's /SL switch.

If you specify /SLV=NO, the TI: of the task does not change when
the task receives data.
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/TASK=taskname
The name to be used to install the task.

Default: the name specified at task-build time or the first six
characters of the file name. (See the RSX-11M or RSX-11M-PLUS
System Generation and Installation Guide for an explanation of
multiuser system defaults.)

/UIC=[group,member]

The UIC for the task. The square brackets are required syntax.
You can also override the UIC with the RUN command.

The task UIC determines the file-protection class (system, owner,
group, world) to which a task Dbelongs and thus directly
influences file access. Note that file protection may differ
from file to file.

Default: specified at task-build time. This default applies
only to tasks started by a RUN$ directive or a RUN command that
specifies a time delay before run time. Tasks started by typing
the name as a command (for example, PIP and TKB) run under the
default UIC of the terminal from which the command was issued.
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Examples
VMR>INSTALL SCAN
Installs task SCAN using the default priority and UIC.
VMR>INSTALL DM1:[1,111]SCAN.TSK;4/PRI=103

Installs task SCAN, file type .TSK, version 4, from device DM1:,
group number 1, member number 111, with a priority of 103(8).

VMR>INS MAC/INC=4096./PAR=SYSCTL

Installs task MAC in the partition SYSCTL and increases the task
size by 4096(10) words.

10-26



VIRTUAL MONITOR CONSOLE ROUTINE (VMR)

LOAD

Use the LOAD command to load a nonresident device driver into the
system image. LOAD either links a driver to an already resident data
base or makes a loadable data base resident. This command eliminates
the need to link infrequently used device drivers permanently into the
Executive.

Executive support of loadable dev

ice drivers is a system generation
option on RSX-11M but is always inc

luded on RSX-11M-PLUS.
Format
LOA[D] dd:[/keyword (s)]
Parameters
dd:
A 2-character ASCII device name.

/keyword(s)

One or two of the following keywords:

/PAR=pname
/SI1ZE=psize

Keywords

/PAR=pname

The partition into which the driver is to be loaded. The pname
is a partition name. The /PAR keyword overrides the partition
specified at task-build time.

/SI1ZE=psize
The minimum size (octal words) of the partition into which the
driver is to be loaded. The psize is the partition size. VMR

rounds psize up to the next largest unit of 100(8) . Psize must
be less then 77741.
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Examples
VMR>LOAD MM:
Loads the TUl6 driver (MMDRV).

VMR>LOA DK:/PAR=DRVPAR

Loads the RK05 driver (DKDRV) into DRVPAR,

1. Guidelines for building user-written loadable device-driver
tasks are defined in the RSX-11M and RSX-11M-PLUS Guide to
Writing an I/0 Driver.

2. The LOAD command requires that a driver's .TSK and .STB files
reside in the same UFD and on the same disk as the system
image upon which you are working. For example, the following
command requires that the files DTDRV.TSK and DTDRV.STB
reside on SY: under the current UIC:

LOA DT:
3. The LOAD command requires pool space as follows:

a. If the driver data base is being loaded, the data base
needs contiguous pool space equal to its size.

b. 1In a mapped system, each interrupt entry in the driver
needs pool space for an Interrupt Control Block (ICB) .

c. If the driver is being loaded into a system-controlled

partition, the Partition Control Block (PCB) needs pool
space.
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LUN

LOGICAL UNIT NUMBERS

Use the LUN command to display the static LUN assignments for a
specified task. Static assignments are those recorded in the task's
disk 1image file (for example, those assignments specified at
task-build time). The display consists of a list of physical device
units in one column’ and their corresponding LUNs in an adjoining
column.

Format
LUN[S] taskname

Parameter

taskname
The task for which the LUNs are to be displayed.

Example
VMR>LUN XKE
SYO:
SYO:
CLO:
TT3:
TT3:

DKO:
TT3:

~Nouiks W

The display shows static assignments for LUNs 1 through 7 as
recorded in the task image file header. No other LUNs are
statically assigned to the task XKE.
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PAR

PARTITION DEFINITIONS
Use the PAR command to display a description of each memory partition
in the system image. The display consists of six columns that
specify:

1. Partition name

2. Partition Control Block address (octal)

3. Partition base address (octal)

4. Partition size (octal)

5. Partition type

6. Name of partition occupant(s) -- task, driver, common, and so
forth.

Format
PAR[TITIONS]
Example (of a saved system)
Name PCB Base Size PAR/TASK Name

VMR>PAR

SYSPAR 035720 00200300 00010000 MAIN

SPLPAR 035654 00210300 00013000 MAIN

DRVPAR 035610 00223300 00140000 MAIN
035324 00223300 00003500 DRIVER (DB:)
035260 00227000 00001300 DRIVER (DK:)
035214 00230300 00003600 DRIVER (DR:)
035150 00234100 00001600 DRIVER (DS:)
035104 00235700 00004200 DRIVER (DM:)
034774 00246400 00001300 DRIVER (DT:)
034730 00247700 00001600 DRIVER (DX:)
034664 00251500 00001200 DRIVER (LP:)
034620 00252700 00035500 RW COM !TTCOM !
034534 00310400 00020000 DRIVER (TT:)
034470 00330400 00001400 DRIVER (RD:)
034424 00332000 00001300 DRIVER (VT:)
034360 00333300 00003100 DRIVER (CO:)
034314 00336400 00000100 DRIVER (NL:)
035040 00336500 00004400 DRIVER (MM:)
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LDRPAR 035544
033774
TSTPAR 035500
036454
SECPOL 035434
GEN 035370
VMR>

00363300
00363300
00366300
00366300
00426300
00476300

00003000
00003000
00040000
00040000
00050000
04701500
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REA

REASSIGN
Use the REASSIGN command to reassign a task's logical wunit numbers
(LUNs) from one physical device unit to another. The reassignments
affect only the static assignments recorded in the task's disk image
file.
The command does not affect a memory-resident task. Therefore,
REASSIGN has no effect on the assignments for a task that is fixed or
loaded in memory.
Format

REA[SSIGN] taskname lun new:
Parameters
taskname

The name of the task for which the LUNs are to be reassigned.
lun

The logical unit number.

new:

The new device unit, which can be a physical, logical, or pseudo
device.

Examples
VMR>REA LODN 3 TTO:
Reassigns LUN 3 of task LODN to physical device TTO:.
VMR>REA TEST 3 XX:

Reassigns LUN 3 of task TEST to
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REDIRECT

Use the REDIRECT command to redirect all I/0 requests from one
physical device unit to another physical device unit.

You cannot redirect the following device units:
e The pseudo device TI: (nor can a device be redirected to TI:)

a - 3
® An attached device

In addition, you cannot redirect a pseudo device to itself, nor can
you redirect a terminal to the null device.

You can redirect a logged-in terminal to a device other than a
terminal (except for the null device), pbut it is not generally
advisable to do so because terminal I/0 would be written to the device
and that could destroy the boot block. If you do redirect a terminal
to another type of device, you should redirect the terminal to itself
before you log out.
Format

RED[IRECT] new:=o0ld:
Parameters
new:

The new device unit to which requests will be redirected.
old:

The old device unit from which requests will be redirected.
Examples

VMR>RED TT3:=TT6:

Redirects all I/O requests for device TT6: to device TT3:.

VMR>RED TT:=LP:

Redirects all I/0 requests for device LPO: to device TTO:.
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REMOVE
Use the REMOVE command to delete a task name or, on RSX-11M-PLUS
systems, a region name from the System Task Directory. Removing a
task from the system image makes the task unknown to the system. The
action resulting from this command is the complement of INSTALL.
The REMOVE command cannot remove an active task from a saved system.
An example of such a task is SAV; an attempt to remove SAV from a
saved system results in the error: Task active.
Formats

REM[OVE] name[/REG]
Parameters

name

The name of the task, region, or directive common to be removed.

Example
VMR>REM SCAN

Removes the task named SCAN from the System Task Directory. The

task image file remains unaifected.
Notes
1. 1If a task or region that is the object of a REMOVE command is
fixed, the command automatically unfixes the task from the
system image.

2. REMOVE automatically cancels all time~based schedule requests
for the specified task.
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To remove a command line interpreter (CLI) task, you must
first eliminate the CPB for the task with the MCR CLI /ELIM
command on the running system. Then use the MCR SAVE command
tc update the system image file, invoke VMR, and remove the
CLI. However, it is recommended that vyou work with CLIs

exclusively with MCR on the running system -- this includes
eliminating and removing old CLIs, and installing and
initializing new ones -- and then save the system.

An exception to this note is the primary MCR task (MCR...).
The CPB for this task can never be eliminated and the task
itself can only be removed with VMR.
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RUN

Use the RUN command to initiate the execution of an installed task.

This command, which has four formats, can cause a task to be:
® Started one clock tick after system boot

® Started at a time increment from the system image time

e Started at a time increment from clock unit synchronization

e Started at an absolute time of day

All of these options are available with or without rescheduling.

Format 1
RUN taskname [/keyword(s)]
Runs taskname one clock tick after system boot.
Parameters
taskname

The 1- through 6-character task name of the task that you
the system to run.

/keyword (s)
One or both of the following keywords:

/RSI=magu
/U0IC=[uic]

Keywords
/RSI=magu

The reschedule interval. The format is the same as that
dtime, which is detailed under Format 2. The reschedule inte
specifies how often you want the system to rerun the task.
time the interval of time you have specified lapses, the sy
makes an initiation request for the task. The default is
rescheduling.

want

for
rval
Each
stem
no

If the magnitude field is equal to 0, then the reschedule

interval 1is set to 1. Specifying /RSI=0H is the sam
specifying /RSI=1H.
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/UIC=[uic]

The UIC under which the task is requested. It determines which
files the task can access. The UIC is in the format [g,m], where
g and m represent the group and member numbers, respectively.

Legal group and member numbers range from 1 through 377(8).
square brackets are required syntax.

Default: the UIC established for pseudo device CO:.

Format 2
RUN taskname dtime [/keyword(s)]
Runs taskname at a time increment from the system image time.
Parameters
taskname
The 1- through 6-character task name.
dtime

The time at which the task is initiated in time wunits from
current system image time. It has the form:

magu

mag

The

the

The magnitude, which is the number of units to be clocked.
The magnitude value cannot exceed 24 hours in the specified

unit and is decimal by default.

Time units specified as follows:

T for ticks. A tick is a clock interrupt. The rate at which
interrupts occur depends on the type of clock installed in

the system.

For a line frequency clock, the tick rate is either 50

or

60 ticks per second, corresponding to the line frequency.

For a programmable clock, a maximum of 1000 ticks

per

second is available. (The frequency is selected at system

generation.)

T can be any positive value up to a maximum of 15 bits.

S for seconds. S can be any positive value up to a maximum

of 15 bits.

M for minutes. M can by any positive value from 0 through

1440(10).

H for hours. H can by any positive value from 0 through

24 (10).
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/keyword (s)
One or both of the following keywords:

/RSI=magu
/UIC=[uic]

These keywords are described under Format 1.
Format 3
RUN taskname sync [dtime] [/keyword(s)]

Runs taskname at a time increment from clock unit
synchronization.

The system determines the task start-time by waiting for the
specified time unit (sync) to increment and then waiting for the
specified time (dtime) to elapse.

Parameters

taskname
The 1- through 6-character task name.

sync

The synchronization unit. Permissible values are:

Synchronize on the next hour
Synchronize on the next minute
Synchronize on the next second
Synchronize on the next tick

HnhIIm
1

dtime
The value of dtime, if present, is added to the synchronization
unit to produce the actual run time for running the task. The
format for specifying dtime is given in Format 2.

/keyword (s)
One or both of the following keywords:

/RSI=magu
/UIC=[uic]

These keywords are described under Format 1.

Format 4
RUN taskname atime [/keyword(s)]

Runs taskname at an absolute time of day.
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Parameters

taskname

The 1- through 6-character task name.

atime

The absolute time of day when this task will be initiated. Input
her

format is hh:mm:ss, whe

[}

hh - Hours (decimal assumed)
mm - Minutes (decimal assumed)
ss - Seconds {(decimal assumed)

/keyword (s)

One or both of the following keywords:

/RSI=magu
/UIC=[uic]

These keywords are described under Format 1.

Examples

Note

VMR>RUN XKE 15M
Runs task XKE 15 minutes from the current system image time.
VMR>RUN XKE 15M/RSI=90S/UIC=[3,1]

Runs task XKE 15 minutes from the current system image time,
rescheduling it every 90 seconds. The task is running under UIC
[3,1].

The correct value to be inserted in the clock queue for Formats 2
through 4 1is computed from the current value of the system time
stored in the system image. Thus, the system image time must be
set before any RUN requests are made or they may not occur at the
correct time after the system is booted.
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Use the SAVE command to write the image of a system onto a sequential
medium in bootstrappable format. With this command, you can copy an
RSX-115 or a foreign system onto a tape or a floppy disk. You can
then transport the tape or floppy to another computer and bootstrap
it, using a hardware bootstrap. (Refer to the description of the /IM
switch in Section 10.2.)

On paper tape, system images are created in absolute loader format and
must be bootstrapped with the absolute loader.

Format

SAV[E] ddnn:[label] [/keyword(s)]
Parameters
ddnn:

The device unit onto which the system image is to be written.
Valid devices are as follows:

CT: Tape cassette

DD: TU58 DECtape I1

DT: DECtape

DU: RX50 flexible disk/RA60 disk/RC25 disk (removable)
DX: RXO01l flexible disk

DY: RX02 flexible disk

MM: TE/TUl6/TU45/TU77 magnetic tape

MS: TS11/TSV05/TU80 magnetic tape

MT: TE/TU10/TS03 magnetic tape

PP: Paper tape

label

The file label name that must be specified for all secondary
media except paper tape. It consists of from 1 to 12
alphanumeric characters.

Keywords:

/BOOT=type:
Specifies the type of boot block being used when the system image

is saved. The options for type are DX: (for RX0ls) and DY:
(for RX02s).

The keyword allows you to boot on an RX0l a system that was saved
on an RX02 in single-density mode and vice versa.

If you do not use /BOOT, the boot block for the type of device
being used is written to the device.

/DENS=1600
Specifies the bits per inch (bpi) density for the following

9-track magnetic tapes: TEl6, TUl6, TU45, and TU77. These tapes
use the device mnemonic MM:
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SAV (Cont.)

le
VMR>SAV MT:MYSYS

In this example, the system image is written onto MT: in
bootstrappable format. System changes made by other VMR commands
are also saved with the system image.

1. When you save RSX-11lS systems on paper tape and you do not
apply the /IM switch to the system's file name (refer to
Section 10.2 for a descrlptlon of the /IM switch), the last
1000(8) bytes of the system image are not written out. This
allows space to accommodate the absolute loader. When you
specify the /IM switch with the system's file name, the
entire system image is written to paper tape. In this case,
it is your responsibility to ensure that the system image is
not so large that it overlays the absolute loader.

2. When you save a system on paper tape, contiguous blocks that
contain only =zero and that begin on a 32-word address are
compressed into a 2-word descriptor. This compression
significantly reduces both the amount of paper tape required
and the time expended to create the tape and to read it into
memory. After the entire image has been loaded into memory,
a short routine =zeroes the appropriate blocks of memory
before passing control to the bootstrapped system.

3. When you bootstrap systems on media other than paper tape,
regardless of the size of the system image, the last 1000(8)
bytes of physical memory are not copied to accommodate the
bootstrap.

4. Systems saved on a TE/TUl0/TS03 9-track magnetlc tape drive
can be booted from a TE/TUl6 drive and vice versa.

5. When you specify the /IM switch with the system file
specification, the SAVE command always uses a bootstrap that
does not enable memory management.

51ze 1s greater than the
Ommandh‘for the: spe01f1ed
> , 27 . Jutedal equal to. the max1mum size
; ar 1ng at p yslcal locatlon'ﬂy 1s saved, no dlagnostlc
“'message ls 1ssued. ) : e i, .

*ﬁnThe dev1ces for whlch the SAVE command 1mposes a maximum size
~ion saved system 1mages arez’.

 fPaper tape punch (PP:) “ . 28K WOfdsk

QeCassette tape (CT ¥ ~ : 28K ‘words
ijul flex1ble dlsk (Dx:) 123K words
| RX02 flexible disk (D¥:) 123K words
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None of the bootstraps require that a target RSX-11S system
have a driver for the bootstrap device.

Unless you specify /DENS=1600, when you save a system image
to a magnetic tape drive that supports multiple densities,
the drive is forced to 800 bpi before the SAVE operation is
started.
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Use the SET command to alter a number of system-wide characteristics.
The following 1list describes the available options. The SET command
allows you to:

e Display the status (determined by the keyword specified) for
all terminals

e Establish device characteristics for any device in the system
e Establish the default UIC for any terminal in the system

e Establish the system UIC used by the LOAD command and the
install-run-remove option of the MCR RUN command

e Set the status of any terminal in the systenm
e Create and eliminate partitions
e Add space to the system dynamic memory

e Enable write checking and seek optimization on devices that
support it

Improper use of the SET command can result in a situation in which the
system will not accept privileged user input. The following
situations should be avoided:

e The system does not have any nonslaved, privileged terminals.
This is unacceptable because nonprivileged terminals cannot
enter privileged commands and slaved terminals cannot enter
unsolicited input to MCR. See the description of the /SLAVE
keyword.

e The buffer length of any nonslaved, privileged terminal is
shorter than 14 bytes on RSX-11M and shorter than 2 bytes on
RSX-11M-PLUS. In this case, the terminal buffer is too small
to enter many important commands required either to continue
system operation or alter the status of other terminals. See
the description of the /BUF keyword.

Also, some of the keywords are only supported with the full-duplex
terminal driver. The full-duplex terminal driver 1is a system
generation option in RSX-11M systems but is always included in
RSX-11M-PLUS systems. Note that if you select the full-duplex driver
on RSX-11M, you must also select the get/set multiple characteristics
options to set or display any terminal-related characteristics.

VMR permits only one keyword per command line. You can prefix most
keywords by NO to negate or disable the function of the keyword. VMR
returns a syntax error message when NO precedes a keyword for which it
is illegal.
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Examples of using the SET command follow the description of
keywords.

Format

SET /keyword=value
Parameter
/keyword=value

One of the keywords listed in Table 10-1. The keywords
described in alphabetical order following the table.

Table 10-1
SET Keywords

the

are

Type Keywords

Device /ABAUD [=ttnn:]
Characteristics
/BRO[=ttnn:]
/BUF=ddnn: [size]
/CRT[=ttnn:]
/EBC{=ttnn:]
/ECHO[=ttnn:]
/ESCSEQ[=ttnn:]
/FDX[=ttnn:]
/FORMFEED[=ttnn:]
/HFILL=ttnn: [value]
/HHT [=ttnn:]
/LINES=ddnn: [value]
/LOWER[=ttnn:]

/OPT [=ddnn:opttyp]
/PRIV[=ttnn:]
/PUB[=ddnn:]

/REMOTE [=ttnn: [baud]]
/RPA[=ttnn:]

/SLAVE [=ttnn:]

/SPEED=ttnn: [recv:xmit]

(continued on next page)
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Table 10-1 (Cont.)
SET Keywords
Type Reywords
Device /TERM=ttnn: [typel
Characteristics
(Cont.) /TYPEAHEAD[=ttnn: [size]]
/UIC[=[uic] [:ttnn:]]
/VFILL=[ttnn:]
/WCHK [=ddnn:]
/WRAP[=ttnn:]
Enable/Disable /LOGON
Login

Library or
System UICs

/LIBUIC[=[uic]]
/NETUIC [=[uic]]

/SYSUIC([=[uic]]

Memory
Allocation
(see notes
before
examples)

/AFF=[UNIBUS-mask]
/BOT=pname:value
/MAIN=pname[:base:size:type]
/NOMAIN=pname

/MAXEXT [=size]
/PAR=pname[:base:size[:type]]
/NOPAR=pname

/POOL[=top]
/POOLSIZE[=value]

/SECPOL
/SUB=mname:pname[:base:size]
/NOSUB=mname :pname

/TOP=pname:value

Pool
Monitor Task

/PLCTL[=[high][:[low][:[frsiz][:basep]]]]

System
Tuning

/RNDC [=nn]
/RNDH [=nn]
/RNDL [=nn]

/SWPC[=nn]

/SWPR[=nn]
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Keywords:
/ABAUD[=ttnn:]

(Full-duplex terminal driver only.) Enables autobaud detection
for the remote dial-up line for the specified terminal. The
terminal driver samples the line's first input character, tries
to determine the incoming baud rate, and sets the interface speed
accordingly.

When you omit the terminal specification, VMR displays all the
terminals with autobaud detection.

/NOABAUD [=ttnn:]

(Full-duplex terminal driver only.) Disables autobaud detection
for the specified terminal. The terminal driver does not attempt
to determine the incoming baud rate for the remote dial-up line.

When you omit the terminal specification, VMR displays all the
terminals that do not have autobaud detection.

/AFF={UNIBUS-run-mask,...]

(RSX-11M-PLUS multiprocessor systems only.) Specifies which 1/0
page will contain the device partition. The keyword is required
for creating device partitions on the system.

UNIBUS-run-mask

A 3~letter name of the UNIBUS Run Mask {URM) with which the
device partition is associated., fThere is one URM for eacth
pProcessor, as follows:

CPA
CPB
CepC
CFD

There are also up to 12 URMs for the switched UNIEBUS runs,
as fellows: :

UBE UBK UBP
UBF UBL UBR
UBH UBM UBS
UBJ UBN UBT

You must specify at least one URM. If you specify more than one
URM, you must separate them by commas.

You must enclose the URM specificatior in brackets.

examrle, to create a device partition that is mapped to CTPA's
page, enter the following command:

=1t

2
‘
£

o

/PAREDEVP:17?6OO:ZCO:DEV/AFF=[CPA}
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/BOT=pname :value

Directs VMR to move the bottom boundary of the specified
system-controlled partition up or down the amount indicated by
the value parameter. The keyword modifies the bottom boundary of
a partition even though it has tasks installed in it. 1If you
modify the partition so that it becomes too small to hold the
tasks installed in it, VMR displays a warning message, but it
will modify the partition anyway.

pname

The 1- to 6-character alphanumeric partition name.
value

The number of 64-byte blocks.

The value parameter can be supplied in five formats:
+value, -value, value, +* or *, and -*.

+value

Moves the bottom boundary up by the specified amount.
Moving the bottom boundary up makes the partition
smaller.

NOTE

You can supply the value in the same units as
those of the base and size parameters for the
/PAR keyword.

-value

Moves the bottom boundary down by the specified amount.
Moving the bottom boundary down makes the partition
larger.

value

Establishes the total partition size equal to the
specified value by moving the bottom boundary.

+* or *

Moves the bottom boundary up as far as possible. Note
that using this format will cause the bottom boundary
to move up to the bottom of the first fixed task or
fixed driver loaded into the partition at the time the
/BOT keyword is executed. If there is nothing loaded
into the partition, it assumes a size of one 64-byte
block.

Moves the bottom boundary down as far as possible.
Using this format will cause the bottom boundary of the
partition to move down to the top boundary of the
partition below it, or to the top of the Executive pool
if the partition is the lowest partition in memory.
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/BRO[=ttnn:])

Enables the broadcast option for the specified terminal. The
terminal can receive messages sent from other terminals with the
MCR BROADCAST command.

When you omit the terminal specification, VMR displays all the
terminals that can receive messages.

The /BRO keyword is valid only on systems with multi-CLI support.
/NOBRO[=ttnn:]

Disables the broadcast option for the specified terminal. The
terminal cannot receive messages sent from other terminals.

When you omit the terminal specification, VMR displays all the
terminals that cannot receive messages.

The /NOBRO keyword 1is valid only on systems with multi-CLI
support.

/BUF=ddnn: [size]

Sets the default buffer size of the specified device. The size
must be greater than zero and less than or equal to 255(10) (for
a terminal, the buffer size must be greater than or equal to 15
decimal). The /BUF keyword is particularly useful for defining
line printer width (80 or 132 columns).

When you omit the size specification, VMR displays the current
buffer size of the device.

/CRT[=ttnn:]
Defines the specified terminal as a cathode ray tube (CRT)
terminal and enables the backwards deletion option. When the
backwards deletion option is enabled, pressing the RUBOUT or

DELETE key moves the printing position one space to the left and
erases any character displayed in that position.

When you omit the terminal specification, VMR displays all the
terminals that are defined as CRTs.

/NOCRT[=ttnn:]

Deletes the CRT status of the specified terminal and disables the
backwards deletion option.

When you omit the terminal specification, VMR displays all the
terminals that are not defined as CRTs.

/EBC[=ttnn:]
(Full-duplex terminal driver only.) Enables the 8-bit character
option. The terminal driver passes all eight bits of the input
characters to the specified terminal.

When you omit the terminal specification, VMR displays all the
terminals that have the 8-bit character option enabled.
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/NOEBC [=ttnn:]

(Full-duplex terminal driver only.) Disables the 8-bit character
option. The terminal driver strips off the parity bits of the
input characters before passing them to the device.

When you omit the terminal specification, VMR displays all the

terminals that do not have the 8-bit character option enabled.
/ECHO[=ttnn:]

Enables the echo option. The terminal driver displays each

character that is typed on the specified terminal.

When you omit the terminal specification, VMR displays all the
terminals that have the echo option enabled.

/NOECHO [=ttnn:]

Disables the echo option. The terminal driver does not display
the characters that are typed on the specified terminal.

When you omit the terminal specification, VMR displays all the
terminals that have the echo option disabled.

/ESCSEQ[=ttnn:]

Enables the recognition of escape sequences from the specified
terminal. The terminal driver treats the ESC character as the
beginning of an escape sequence rather than as a line terminator.
(See the RSX-11M/M-PLUS 1/0 Drivers Reference Manual for further
information about escape sequences.)

When you omit the terminal specification, VMR displays all the
terminals that recognize escape sequences.

/NOESCSEQ[=ttnn:]

Disables the recognition of escape sequences at the specified
terminal.

When you omit the terminal specification, VMR displays all the
terminals that do not support the recognition of escape
sequences.

/FDX[=ttnn:]
(Full-duplex terminal driver only.) Enables the full-duplex
option. The terminal driver accepts input from the specified
terminal while simultaneously outputting to it.

When you omit the terminal specification, VMR displays all the
terminals that have the full-duplex option enabled.

/NOFDX[=ttnn:]
(Full-duplex terminal driver only.) Disables the full-duplex
option. The terminal driver will not process input and output
from the specified terminal simultaneously.
When you omit the terminal specification, VMR displays all the
terminals that do not have the full-duplex option enabled.
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/FORMFEED [=ttnn:]
Indicates that the specified terminal has a hardware form feed.

When you omit the terminal specification, VMR displays all the
terminals that have hardware form feeds.

/NOFORMFEED [=ttnn:]

Indicates that the specified terminal will not have a hardware
form feed.

When you omit the terminal specification, VMR displays all the
terminals on the system that do not have hardware form feeds.

/HFILL=ttnn: [value]
(Full-duplex terminal driver only.) Specifies the number of fill
characters (value) that the terminal driver is to place after a

carriage return when outputting to the specified terminal. The
value is a number from 0 through 7.

When you omit the value parameter, VMR displays the number of
£fill characters currently being output by the terminal driver to
the specified terminal.

/HHT[=ttnn:]

(Full-duplex terminal driver only.) Indicates that the specified
terminal has a hardware horizontal tab.

When you omit the terminal specification, VMR displays all the
terminals on the system that have a hardware horizontal tab,

/NOHHT [=ttnn:]

(Full-duplex terminal driver only.) Indicates that the specified
terminal will not have a hardware horizontal tab.

When you omit the terminal specification, VMR displays all the
terminals that do not have a hardware horizontal tab.
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/LINES=ddnn: [value]

(Full-duplex terminal driver only.) Establishes the number of
lines per page on the specified device. The value is a number
from 1 through 255(10). If you specify a number that is larger

than the number of lines per page possible for a given device,
VMR defaults to the largest number possible for that device.

When you omit the value parameter, VMR displays the 1lines per
page for the specified device.

/LOGON

Enables logging in on terminals in a multiuser protection system.
(See /NOLOGON for more information.)

/NOLOGON

Disables logging in on terminals in a multiuser protection
system. /LOGON and /NOLOGON clear and set a flag checked by the
HELLO command when a user attempts to log 1in on a terminal.
/NOLOGON provides a means of preventing users from accessing the
system during such activities as system maintenance or account
file maintenance.

/LOWER[=ttnn:]

Specifies that lowercase characters are not to be converted to
uppercase when they are received from the specified terminal.

When you omit the terminal specification, VMR displays all the
terminals for which lowercase characters are not converted.

/NOLOWER[=ttnn:]
Resets the terminal characteristics of the specified terminal so
that lowercase characters received on input are automatically

converted to uppercase and echoed as uppercase.

When you omit the terminal specification, VMR displays all the
terminals for which conversion to uppercase is specified.

/MAIN;ppame{:base:siz§§pgpe}
(RSX-11M systems only.) Establ sshes a mam partit
pﬁame ‘ : ‘ ‘ i ’

The 1- to 6;charac£er alphanumefié'péitifionknAﬁe;'M7 .
base

The physical base address of the partition specified as a
number of 64-byte blocks. , ,

The size of the partition specified as a number of 64-byte
blocks. The maximum size is 0 to 1920.K words for a task,
common, or main partition. ‘ ’ '
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7Where nnnn - umb «B . {;}j‘a multiplication factor . je
. .applied to determlne the value used.  Valid- ranges of calculated
llvalues are° , , ’

ockar o{ébase£177777"“‘f“0<siie<2000‘

Decimal ' 0.<=base<65535 - 0.<size<1024.
Octal- K. OK<=base<3777K: ~0K<size<40K

De01ma1 K i 0.K<= base<2047 K 0. K<81ze<32 K

;For system—controlled partltlons, size may range from 0 to 1920 K'
or - any valld representatlon of these 11m1ts. « ( : :

You can specify the base address of ."&a partition throughA a
wildcard (*) for TASK or SYS partitions in a mapped ‘system. “When
“you spec1fy a w11dcard (*), VMR creates a partition at ‘the lowest
‘address’ posszble for a. partltlon of the 51ze you have spe01f1ed.

gh Ay
1

dcar:

;quou can’ also spec1fv the size of a Darf1f1nn throu
. {*) for SYS partitions. ' When you spec1fy theﬂwi
_c:eates the largesth poss1ble partltlon 1

’add fou
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/MAXEXT [=size]

Establishes the maximum size to which a task can extend itself
beyond its mapped array area by means of the EXTEND TASK
directive. (See the RSX-11M/M-PLUS Executive Reference Manual
for a description of the directive.) The size iIs given in units
of 32(10)-word blocks. The maximum size allowed is 1777(8) for
systems without PLAS and 177777(8) for systems with PLAS.

You can specify size in the following five formats:

Specified Resulting
Size Size
n (n*100) octal
n. (n*64.) decimal
nkK (n*4000) octal
n.xX (n*2048.) decimal
* 1777(8) maximum for systems without PLAS;

177777 (8) maximum for systems with PLAS

When you omit the size specification, VMR displays the current
maximum extension size in 100(8)-byte units.

The /MAXEXT keyword is valid only on mapped RSX-11M systems that
have selected the EXTEND TASK directive option during system
generation and on all RSX-11M-PLUS systems. However, you can use
both the unmapped and mapped versions of VMR to establish the
maximum extension size for tasks.

/NETUIC[=[uic]]

Specifies the UIC in which all DECnet-related tasks are stored.
The keyword applies only to systems that selected the external
communication products option during system generation. The UIC
is in the format [g,m], where g and m are octal numbers from 1 to
377(8) that represent a group and member number, respectively.
The square brackets are required syntax.

When you omit the UIC specification, VMR displays the current
network UIC.
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 partition

nfThe phy31cal ‘base address of the part1t1on spec1f1ed f‘&ﬂ
‘number of 64- byte blocks or as a w1ldcard (*). ;:>~,rc

81ze

',«The 51ze of the partltlon, spe01f1ed as a number of 64—byteﬁ
,blocks or ‘as' a wildcard (*). ~ The maximum size is. 0 toﬁ
11920 K words for a task, common, or maln part1tion. : ' e

"SYS foz a mazn nart1t10n.
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/PLCTL[=high]{:[low][:[frsiz][:basep]]]]

(Systems with pool monitoring support only.) Sets the pool limit
parameters used by the Pool Monitor Task (PMT). The following
list defines the parameters:

high

The high pool limit in bytes.
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low

frsiz

basep

The low pool 1limit in bytes.

The minimum byte size of the largest free pool block
required for avoiding low pool actions by the Pool Monitor
Task (PMT...).

The base task priority, which 1is the lowest priority a
nonprivileged task can have and still be eligible for memory
contention during times of low pool; this priority remains
in effect until pool conditions improve. (Note that only
those tasks requested to run while the system is in a low
pool state are affected).

The following list defines the limits of the parameters:

84. <=low <=high <=total size of system pool
84. <=frsiz <=high

0. <=basep <=250.

The following list gives the defaults for the parameters:

high 1600. bytes
low 600. bytes
frsiz 200. bytes
basep 51.

See the RSX-11/M-PLUS System Management Guide for information on
determining the values for the parameters.

the
current parameters

h arameter gpecifications, VMR displays the

P e
for the system.

/POOL [=top]

Increases the size of the dynamic storage region (pool).

top

The first location in memory used for partition allocation.
You specify top in units of 64-byte blocks, in octal or
decimal.

When you do not specify top, VMR displays the virtual
address of the top of the Executive, the size of the longest
block of pool space in words, the total number of words in
the pool, and, on RSX-11M-PLUS, the lowest physical address
at which a partition can start. (You can use the address
when calculating partition layouts for systems supporting
kernel data space. If your system 1is not a kernel data
space system, this value is always equal to the virtual
address of the top of pool.) The display's format is:

POOL=top:max:total[:par]
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where top is given in units of 64-byte blocks, max and total
are in decimal words, and par is the lowest physical address

(32-word blocks).

You can also specify top by using a wildcard (*).

The

wildcard directs VMR to supply the maximum amount of pool

possible. Specify the wildcard as follows:

/POOL=*

If you request more pool than can be supplied, VMR prints

a

warning message and supplies the maximum amount of pool

possible.
/POOLSIZE[=value]

Specifies a total amount of pool rather than a top address.

If you do not specify a value, VMR displays the virtual address
of the top of the Executive, the size of the longest block of

pool space in words, the total number of words in the pool,

and

the 1lowest physical address at which a partition can start

(32-word blocks).
/PRIV[=ttnn:]
Sets the specified terminal to privileged status.

When you omit the terminal specification, VMR displays all
privileged terminals in the system.

/NOPRIV[=ttnn:]
Sets the specified terminal to nonprivileged status.

When you omit the terminal specification, VMR displays’ all
nonprivileged terminals in the system.

/PUB[=ddnn:]
Establishes the specified device as a public device.

When you omit the device specification, VMR displays all
public devices in the system.

/NOPUB[=ddnn:]
Causes the specified device to lose its public status.

When you omit the device specification, VMR displays all
nonpublic devices in the system.

/REMOTE[=ttnn: [speed]]

Declares that the specified terminal is connected to a modem

the

the

the

the

and

can be connected to the system by means of a dial-up network.

The terminal has a line to a DH1ll1l, DHV1l, DL1ll, DLV1l, DZ11,
DZV1l multiplexer.

or

Specifying speed establishes the initial baud rate (answer speed)
of the remote dial-up line for the specified terminal. You may

specify an answer speed only for DHlls, DHV1ls, DZlls,

and
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DZV1ls, which are variable-speed multiplexers. (You cannot
specify an answer speed for DLlls or DLVl1ls.)

Valid speeds for the DH1l are 0, 50, 75, 110, 134.5, 150, 200,
300, 600, 1200, 1800, 2400, 4800, 9600, EXTA (user-specified baud
rate A), and EXTB (user-specified baud rate B).

Valid speeds for the DHV1l are 75, 110, 134.5, 150, 300, 600,
1200, 1800, 2000, 2400, 4800, 9600, and 19200.

Valid speeds for the DZ1ll and DZV1ll are 50, 75, 110, 134.5, 150,
300, 600, 1200, 1800, 2000, 2400, 3600, 4800, 7200, and 9600.

When you omit the terminal specification, VMR displays all the
remote terminals. When you omit the speed specification, the
current setting for the terminal remains in effect.

/NOREMOTE [=ttnn:]

Establishes the terminal's line as a local line not connected to
a modem.

When you omit the terminal specification, VMR displays all the
local terminals.

/RNDC [=nn]

Defines the 1length of the Executive round-robin scheduling
interval in ticks. The parameter nn can be an octal value, or
decimal value if followed by a period (.). The minimum value for
nn is 0. See the RSX-11M or RSX-11M-PLUS System Generation and
Installation Guide for more information.

When you omit the length specification, VMR displays the current
value for the interval.

/RNDH[=nn]

Defines the highest priority (1 through 250 decimal) that will be
considered for Executive round-robin scheduling. The priority
class must be higher than the one specified with the /RNDL
keyword. See the RSX-11lM or RSX-11M-PLUS System Generation and
Installation Guide for more information.

When you omit the priority class, VMR displays the current value
for the priority.

/RNDL [=nn]

Defines the lowest priority (1 through 250 decimal) that will be
considered for Executive round-robin scheduling. The priority
class must be lower than the one specified with the /RNDH
keyword. See the RSX-11M or RSX-11M-PLUS System Generation and
Installation Guide for more information.

When you omit the priority class, VMR displays the current value
for the priority.

/RPA[=ttnn:]
(Full-duplex terminal driver only.,) Enables the read-pass-all

option. The terminal driver passes all characters input at the
keyboard to the terminal's input buffer.
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When you omit the terminal specification, VMR displays all the
terminals on the system that have the read-pass-all option

enabled.

/NORPA[=ttnn:]

(Full-duplex terminal driver only.) Disables the read-pass-all
option. The terminal driver does not pass special function
characters (for example, CTRL/C) input at the keyboard to the
terminal's input buffer.

cation, VMR displays all the
have the read-pass-all option

When you omit the
terminals on the
disabled.

/SLAVE[=ttnn:]

Establishes the specified terminal as one that can enter data
only if it is solicited by a task. Thus, the specified terminal
always rejects unsolicited input (other than CTRL/O, CTRL/Q, and
CTRL/S) .

When you omit the terminal specification, VMR displays all the
terminals currently classified as slaved.

/NOSLAVE[=ttnn:]
Sets the specified terminal to nonslaved status.

When you omit the terminal specification, VMR displays all the
terminals currently classified as nonslaved.

/SPEED=ttnn: [recv:xmit]

Establishes the receive and transmit baud rate for terminals
attached to the system through a DHl1ll1l, DHV11, DZ11l, or DZvV1l
variable-speed multiplexer. The recv argument is the baud rate
at which characters are input to the computer from the terminal.
The xmit argument is the baud rate at which characters are output
to the terminal £from the computer. You must specify both
arguments when setting the speed. If you do not specify either
argument, VMR will display the current settings.
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Valid baud rates for the DHl1ll are 0, 50, 75, 110, 134.5, 150,
200, 300, 600, 1200, 1800, 2400, 4800, 9600, EXTA (user-specified
baud rate A), and EXTB (user-specified baud rate B).

Valid baud rates for the DHV1l1 are 75, 110, 134.5, 150, 300, 600,
1200, 1800, 2000, 2400, 4800, 9600, and 19200.

Valid baud rates for the Dzll and DzZV1l are 50, 75, 110, 134.5
150, 300, 600, 1200, 1800, 2000, 2400, 3600, 4800, 7200, and
9600.

If you have a DZll or DZV1l, the receive and transmit baud rates

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

ffThe '—‘ through Gwcharacter maln partltlon name. ' The'
'subpartltlon belng deflned becomes a; subpartltlon 1n the
: named maln partltlon. ‘ :

' sname s ot , :

" The ' 1= through 6-character subpartition name. ~The:
subpart1t10n being  defined becomes. .a subpartition ‘of the
main partition specified in mname.- v il

base

The physical base address of the subpartition, speclfled as
a number of 64-byte blocks.

size S
The size of the subpartition, specified as a number of.
64—byte blocks.

- Base and size may be entered in any of ‘the followxng formats~
.nnoni o is 'a,,number to which the system applles a multlpllcatlon

-

,afactor Lo determine the value ‘used.

ﬁhhxigd;@af'ff1Calculated Value h

L 50ctal (nnnn*100)
»h;*«;l';;gDec1ma1 (nnnn.*64.)

nK . - -Octal K (nnn*4000)
i ‘~K (nnn.*2048 )

-+ foilow1ng, nputs f‘ixﬂh512é°,
_-byte subpartition, . . . (e
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/SWPC[=nn]

Defines the number of clock ticks for a single Executive swapping
interval. The parameter nn is in the range 0 through 45,568 (10)
and can be an octal value, or decimal if followed by a period
{(.). See the RSX-11M or RSX-11M-PLUS System Generation and
Installation Guide for more information.

When you omit the clock ticks specification, VMR displays the
current value for the interval.

/SWPR[=nn]

Defines a priority range for Executive swapping. The parameter
nn is in the range 0 through 127(10) and can be an octal value,
or decimal if followed by a period (.). The highest number is
the highest priority.

The value for the /SWPR keyword affects the installed priority of
all tasks. Each task is initiated at its installed priority plus
the value for nn (priority + nn). While the task is executing,
its priority is decremented until it becomes the installed

priority minus the value for nn (priority - nn). When the
priority reaches this lower limit, the task is swapped out so
that another task with a higher priority can execute. The

priority for the new task changes in the same way. See the
RSX-11M or RSX-11M-PLUS System Generation and Installation Guide
for more information.

When you omit the range specification, VMR displays the current
value for the priority range.

/SYSUIC[=[uic]]

Establishes the UIC for the system and all system tasks. The UIC
has the format [g,m], where g and m are octal numbers that
represent a group and member number, respectively. On most
unmapped systems, the system UIC is [1,50]; on most mapped
systems, the system UIC is [1,54]. These UIC values are the
initial defaults on virgin systems.

The UIC specified with the /SYSUIC keyword also becomes the
default UIC used by the LOAD command and the install-run-remove
option of the MCR RUN command.

When you omit the UIC specification, VMR displays the current
system UIC.

10-61 April 1983



VIRTUAL MORITOR CORSOLE ROUTINE (VMR)
SET (Cont.)

/TERM=ttnn: [type]

(Full-duplex terminal driver only.) Establishes the terminal type
of the specified terminal. When VMR sets the terminal type, it
automatically sets the HFILL, VFILL, CRT, FORMFEED, and HHT
characteristics for the terminal. The standard terminal types
are as follows:

ASR33 LA30S LAl120 VT55 VT105
ASR35 LA34 LA180S VT6l VT125
KSR33 LA36 VTOSB VT100 VT131
LAl2 LA38 VT50 VT101 vT132
LA30P LA100 VT52 VT102

If you specify a terminal type that is unknown to VMR, VMR does
not set any device characteristics for the terminal. However,
VMR stores the value you have specified in the Unit Control Block
(UCB) .

When you omit the type parameter, VMR displays the terminal type
of the specified terminal.

VMR also accepts an alternate form of the command. You can
specify the terminal type and equate it to the desired terminal.
This automatically associates certain characteristics of the
particular terminal type with the specified terminal. (See the
RSX-11M/M-PLUS I/0 Drivers Reference Manual for a list of the
implicit characteristics for each terminal type.) The command is
in the format:

SET /term-type=TTnn:

where term-type is one of the standard terminal types. Note that
the terminal types are mutually exclusive.

The half-duplex terminal driver also accepts the /term-type form
of the command. However, the only legal terminal types for the
half-duplex driver are /ASR33, /LA30S, and /VTO0SB. The command
associates implicit characteristics of the terminal type with the
specified terminal, but, unlike the full-duplex terminal driver,
the types are not mutually exclusive.

The following list describes the effects of the keywords for the
half-duplex terminal driver:

/ASR33 Converts lowercase letters to uppercase before
they are output to the terminal.

/LA30S Indicates that fill characters are used after a
carriage return. The number of fill characters
used depends on the current carriage position at
the time the carriage return occurs.

/VT0O5B Sets a vertical file of three nulls after a line
feed on 60 Hz systems and of four nulls on 50 Hz
systems.
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/TOP=pname :value

Directs VMR to move the top boundary of the specified partition
up or down the amount indicated by the value parameter. The
keyword modifies the top Dboundary of a system-controlled
partition even 1if the partition has tasks installed in it. If
you modify the partition so that it becomes too small to hold the
tasks installed in it, VMR displays a warning message but
modifies the partition anyway.

pname

The 1- through 6-character alphanumeric partition name.
value

The number of 64-byte blocks.

The value parameter can be supplied in five formats:
+value, -value, value, +* or *, and -*,

+value
Moves the top boundary up by the specified amount. Moving
the top boundary up makes the partition larger.
NOTE
You can supply the value in the same units as the
base and size parameters for the /PAR keyword.
-value

Moves the top boundary down by the specified amount. Moving
the top boundary down makes the partition smaller.

value

Establishes the total partition size equal to the specified
value by moving the top boundary.

+* or *

Moves the top boundary up as far as possible. This format
causes the top boundary to move to the bottom boundary of
the partition above it or to the top of memory if the
partition is the top partition in memory.

Moves the top boundary down as far as possible. This format
causes the top boundary to move down to the top of the first
fixed task, common, or driver in the partition at the time
the /TOP keyword is executed. If nothing is loaded into the
partition, the partition assumes a size of one 64-byte
block.

10-63



VIRTUAL MONITOR CONSOLE ROUTINE (VMR)
SET (Cont.)

/TYPEAHEAD [=ttnn: [size]]

(Full-duplex terminal driver only.) Enables the typeahead option
for the specified terminal. The terminal driver stores input
characters in a buffer before passing them to a requesting
attached task. Thus, characters input during periods between
requests are not lost.

When you omit the terminal specification, VMR displays all the
terminals that have the typeahead option enabled.

/NOTYPEAHEAD [=ttnn:]

(Full-duplex terminal driver only.) Disables the typeahead option
for the specified terminal. The terminal driver does not store
characters to prevent their loss because the size of the buffer
is forced to 1.

When you omit the terminal specification, VMR displays all the
terminals that do not have the typeahead option enabled.

/UIC[=[uic] :ttnn:]

Establishes the specified UIC as the default UIC for the
specified terminal (the default is TI:). All tasks run from the
terminal are run with the UIC of the terminal, except in a
multiuser protection system. In such a system, a privileged user
can override the terminal UIC with the /UIC keyword of the RUN
command. Furthermore, external MCR function tasks are requested
with this UIC. These tasks are the MOUNT, INSTALL, DMO, and UFD
commands (which run as tasks), and all system-supplied software.

When you specify only the terminal, VMR displays the UIC for that
terminal.

/VFILL[=ttnn:]

(Full-duplex terminal driver only.) Enables the vertical fill
characters option for the specified terminal. The terminal
driver adds four fill characters following each line feed.

When you omit the terminal specification, VMR displays all the
terminals on the system that have the VFILL option enabled.

/NOVFILL[=ttnn:]

(Full-duplex terminal driver only.) Disables the vertical fill
characters option for the specified terminal. The terminal
driver does not add any vertical fill characters following 1line
feeds.

When you omit the terminal specification, VMR displays all the

terminals on the system that do not have the VFILL option
enabled.
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/WCHK [=ddnn:]

Specifies for all Files-11 devices, except DX:, DY:, and magnetic
tapes, that all write operations are to be followed by a write
check. The checks assure the reliability of data transfers to
the specified disk.

1M,

When you omit the device specification, VMR displays all Files-11
disk drives with write checking enabled.

/NOWCHK [=ddnn:]

Specifies that write checking is to be disabled for the specified
device.

When you omit the device specification, VMR displays all disks
that support write checking but have the option disabled.

/WRAP[=ttnn:]

(Full-duplex terminal driver only.) Enables the wrap-around
option for the specified terminal. The terminal driver
automatically generates a carriage return/line feed sequence when
the number of input characters exceeds the buffer size of the
specified terminal. Both the carriage return and line feed are
transparent and do not appear in the input buffer.

When you omit the terminal specification, VMR displays all the
terminals on the system that have the wrap-around option enabled.

/NOWRAP[=ttnn:]

(Full-duplex terminal driwer only.) Disables the wrap-around
option for the specified terminal. The terminal driver does not
accept input characters beyond the input buffer size for the
terminal.

When you omit the terminal specification, VMR displays all the
terminals on the system that have the wrap-around option
disabled.

Notes on Memory Allocation Keywords

1. 1If a command attempts to eliminate a partition in which tasks
are installed or drivers loaded, VMR rejects the command
until the tasks have been removed.

2. When you define a partition, the name must not already be
defined as a partition. In addition, a partition cannot
overlap any other partition.

On RSX~-11M, subpartitions can overlap other subpartitions.

3. The address specified with the /POOL keyword must be lower
than the base address of the first partition in the system.

On RSX-11M, an exception is the partition LDRPAR for a
resident loader. LDRPAR is in the Executive.

10-65



VIRTUAL MONITOR CONSOLE ROUTINE (VMR)

SET (Cont.)

4. Once you have allocated space to the dynamic storage region
(pool), you cannot recover the space for use in partitions.

5. When the highest memory addresses of a system are allocated,
the size of the partition is modified automatically to
reflect the amount of memory present when the system is
bootstrapped.

7. If the last partition is system-controlled, its top address
is modified by the SAVE command at boot time to reflect the
actual top of physical memory of the hardware in use.

Examples

VMR>SET /ABAUD=TT4:

Enables the autobaud detection option for TT4:.

VMR>SET /ABAUD

ABAUD=TT2:

ABAUD=TT4:

ABAUD=TT5:

Displays all the terminals that have the autobaud detection
option enabled.

VMR>SET /BRO=TTS5:

Enables the broadcast option for TT5:.
VMR>SET /BRO

BRO=TT2:

BRO=TT4:

BRO=TT5:

Displays all the terminals that have the broadcast option

Suaeill.

VMR>SET /BUF=LPO:
BUF=LP0:132.

Displays the current buffer size of LPO:.
VMR>SET /BUF=TT1:40.

Sets the buffer size of TTl: to 40(10).
VMR>SET /CRT=TT3:

Enables the backwards deletion option on the display terminal
whose number is TT3:.

VMR>SET /CRT
CRT=TT3:
CRT=TT7:
CRT=TT12:

Displays all the terminals that have the backwards deletion
option enabled.
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VMR>SET /ESCSEQ=TT3:

Establishes terminal TT3: as a terminal that can send and
receive escape sequences.

VMR> SET /ESCSEQ
ESCSEQ=TT3:
ESCSEQ=TT7:
ESCSEQ=TT16:

Displays all the terminals that can send and receive escape
sequences.

VMR>SET /NOESCSEQ=TT3:

Disables support of escape sequences for TT3:.

VMR>SET /LA30S=TT2:

VMR>SET /LA30S

LA30S=TTO:

LA30S=TT2:

Sets TT2: as an LA30S, then displays all LA30S terminals.

VMR> SET /NETUIC
NETUIC=[[20,3]]

Displays the current network UIC.
VMR>SET /NETUIC=[25,6]

Sets the network UIC to [25,6].

VMR>SET /PLCTL
PLCTL=1600.:600.:200.:51.

Displays the current pool limit parameters used by the Pool
Monitor Task.

VMR>SET /PRIV=TTO:

Sets TTO0: to be a privileged terminal.
VMR>SET /PRIV

PRIV=TTO:

PRIV=TT1:

Displays all privileged terminals.
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VMR>SET /REMOTE=TT21:

Sets the terminal 1line corresponding to TT21: as a remote
dial-in line.

VMR>SET /REMOTE
REMOTE=TT1:
REMOTE=TT2:
REMOTE=TT3:
REMOTE=TT4:
REMOTE=TT21:

Displays all the terminals that are currently set as remote
dial-in lines.

VMR>SET /RNDC
RNDC=6.

Displays the current 1length of the round-robin scheduling
interval.

VMR>SET /RNDC=10.

Sets the length of the round-robin scheduling interval to 10(10)
ticks.

VMR>SET /SLAVE=TT3:

Sets TT3: to be a slaved terminal.

VMR>SET /SWPR
SWPR=5,

Displays the current value for the Executive swapping priority
range.

VMR>SET /SWPR=10.

Sets the Executive swapping priority range to 10(10).

VMR>SET /VT05B
VTO5B=TT4:
VTOSB=TT5:
VTO5B=TT6:

Displays all VT0O5B terminals.

VMR>SET /WCHK=DK1l:

Enables write checking on DKl:,
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Establishes the top of the dynamic storage region (pool).
Following this command, no user-defined partition can begin below
42000(8).

VMR>SET /POOL
POOL=1200:11470.:11738.:2003

Shows that the last virtual address in the Executive is 120000,
the 1longest free block is 11470(10) words, and the total of all
pool space is 11738(10) words. The lowest physical address at
which a partition can start is 2003 (32-word blocks).
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Use the TASKLIST command to display a description of each installed
task in the system. The display contains several columns that give,
from left to right, the following information:

1. Task name

2. Task version identification

3. Task Control Block address

4. Partition name

5. Task priority

6. Size of task in bytes (octal)

7. Load device identification

8. Disk address 1logical block number (in octal) on virgin

systems, or the image or task file identification on saved
systems

9. Task memory state (saved systems only)

Format

TAS[KLIST] [taskname]
Parameters
taskname

The name of a single installed task, the description of which you
would like to be displayed.

Examples
This example is from a virgin system:
VMR>TAS
TKTN 03.14 035300 GEN 248. 00010000 LB0:-00631420

.-+«MCR 01.01 035174 GEN 160. 00040000 LB0:-00630300
MCR... 3.3 035070 GEN 160. 00010000 LB0O:-00627721

«+.INS 4 035614 GEN 100. 00040000 LB0:-00627333
...LOA 03.3 035510 GEN 50. 00040000 LB0:-00627643
«+.UNL 03.4 035404 GEN 50. 00040000 LB0O:-00070512
VMR>

On a system image generated for a PDP-11/70 with more than 124K
words of memory, the size field (sixth column)} contains 8-digit
rather than 6-digit numbers.
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This example is from a saved system:

VMR>TAS

LDR... 08.03 034210 LDRPAR 248, 00003000 LBO:- FILE ID:(1111,12) FIXED
TKTN 03.14 115424 GEN 248. 00010000 LBO:- FILE ID:(31540,27)
MTAACP 0010 115214 GEN 200. 00013500 LBO:- FILE ID:(31461,24)
MCR... 3.3 116464 SYSPAR 160. 00010000 LBO:- FILE ID:(31454,12)
...DCL Ol13A 115634 GEN 160. 00040000 LBO:- FILE ID:(31344,53)
DCL... 0113A 115530 GEN 160. 00010000 LBO:- FILE ID:(31345,5)
«..MCR 01.01 036770 GEN 160. 00040000 LBO:- FILE ID:(30546,34)
...MOU 23.00 036250 GEN 160. 00040000 LBO:- FILE ID:(5424,15)
F11ACP M0320 117674 GEN 149. 00065700 LBO:- FILE ID:(30101,47)
DBOOF1 M0320 117570 GEN 149. 00065700 LBO:- FILE ID:(31370,6)
COT... X00.01 117360 GEN 145. 00015400 LBO:- FILE ID:(31336,120)
...DMO 23,00 117254 GEN 140. 00040000 LBO:- FILE ID:(31346,23)
«e.oINI 20.01 116674 GEN 140. 00040000 LBO:- FILE ID:(31424,55)
«..UFD V0410 116044 GEN 140. 00040000 LBO:- FILE ID:(31541,34)
PMD... 3.1 114630 GEN 140. 00023600 LBO:- FILE ID:(31464,70)
HRC... Cl.01 036560 GEN 140. 00050400 LBO:- FILE ID:(31240,21)
SHF... 03.01 115320 SYSPAR 105. 00010000 LBO:- FILE ID:(31521,40)
FXR... 01 117104 GEN 100. 00003100 LBO:- FILE ID:(31371,113)
...INS 4 116570 GEN 100. 00027700 LBO:- FILE ID:(31435,12)

.esSAV 04.35 116254 TSTPAR 100. 00040000 LBO:- FILE ID:(31475,5)
SAVTO 04.35 036130 TSTPAR 100. 00040000 LBO:- FILE ID:(31475,5)

...PRV 4.30 036664 GEN 100. 00040000 LBO:- FILE ID:(3433,163)
...AT. 04.25 037254 GEN 65. 00057700 LBO:- FILE ID:(31421,131)
...BOO 04.08 117464 GEN 50. 00040000 LBO:- FILE ID:(31323,6)
...ACS 01.1 115740 GEN 50, 00040000 LBO:- FILE ID:(31321,73)
...HEL 01.25 037360 GEN 50. 00044100 LBO:- FILE ID:(31416,15)
VMR>

The display for a saved system differs from the display for a
virgin system in that the file-ID of the task file, rather than
the logical block number, is displayed.

FIXED indicates that the task is fixed in memory.
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Use the TIME command to set the time of day and the date or to display
the time and date.

Formats
TIM[E] [hrs:mins[:secs]] [ml/day/year]
or
TIM[E] [hrs:mins[:secs]] [day-m2-year]
Parameters
hrs

Hours (range 0 through 23).

mins
Minutes (range 0 through 59).
secs
Seconds (range 0 through 59). This parameter is optional; the
default is zero.
ml
Numeric representation of month (range 1 through 12).
m2
Three-letter abbreviation for month.
day
Day (range 1 through 31).
year
Year (range 0 through 99). Year is relative to 1900; thus, 1983
is entered as 83.
Examples

>TIM
10:23:31 03-FEB-83

Displays the current system image time and date.

>TIM 14:30 4/11/83

Sets the time to 14:30:00 and the date to 11-APR-83.
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Notes

1. If you specify neither time nor date, VMR displays the
current system image time and date.

2. 1If you specify the time and date, VMR sets the system image
clock and calendar. 1If you specify only the time, VMR sets
only the clock; if you specify only the date, VMR sets only
the calendar.

3. You can specify the time and date in any order.

4. The form used to specify the date does not affect the display
format. The date is always displayed as day-month-year.

5. All numeric values are decimal. No terminating period is

required.
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Use the UNFIX command to free a fixed task from the virtual memory of
the system image. UNFIX is the complement of the FIX command.

If a fixed task exits or aborts, it still occupies the physical memory
in the partition.

Format
UNF[IX] taskname[/keyword]
Parameters

taskname

The task that you want to unfix from memory.

Example

VMR>UNFIX XKE

Unfixes task XKE, freeing the partition in which it resides.

10-74



VIRTUAL MONITOR CONSOLE ROUTINE (VMR)

UNLOAD

Use the UNLOAD command to remove a loadable device driver from the
system image. If a device is attached, its driver cannot be unloaded.

To unload a device driver from the system image, the driver's symbol
definition file must reside on LB: under the same UFD as the UFD of
the system image file. By convention, the system UIC is [1,50] for an
unmapped system and [1,54] for a mapped system.

The UNLOAD command cannot remove a loadable data base from the system
image, even if the data base was loaded by means of the LOAD command.

Format
UNL[OAD] dd:
Parameter
dd:
A 2-character ASCII device name
Example
VMR>UNL LP:

Unloads the line printer driver (LPDRV).
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10.6 VMR ERROR MESSAGES
The following are the VMR command error messages. Although just the
text of the messages is given here, the messages actually appear in
one of the following formats:

VMR -- *DIAG* message

VMR -- message

VMR -~ *FATAL* message

A diagnostic message usually indicates that something unexpected may
have happened, but it does not interfere with VMR's operation.

An unmarked message usually indicates that VMR rejected the command
line. If the offending 1line 1is 1in an indirect command file, VMR
ignores the rejected line and attempts to execute the remaining
command lines.

A fatal message also indicates that VMR rejected the command line. 1In
this case, however, VMR either exits or resets itself to the beginning
(that is, ENTER FILENAME:). If the offending line is in an indirect
command file, VMR aborts without attempting to execute the remaining
command lines.

VMR -- Access to common block denied

Explanation: You attempted to install a task that has specified
illegal access to a shared region.

VMR -- Addressing extensions not supported
Explanation: You attempted to install a task that was built
using the VSECT (virtual section) directive into a system image
that does not support the VSECT feature.

VMR -- Alignment error
Explanation: The base address or size of the partition being
created with the SET command conflicts with existing partitions
or physical memory.

VMR -- Base address must be on a 4K boundary

Explanation: The virtual base address of the task being
installed is not aligned on a 4K boundary.

VMR -- Base mismatch common block <commonname>

Explanation: The base address of the partition does not match
that of the common block.

VMR -- Cannot fix an I/D space task

Explanation: You attempted to fix a task that is built with 1I-
and D-space. Such tasks cannot be fixed.

VMR -- Cannot fix a task in a system controlled partition
Explanation: This is a VMR restriction. To fix a task in a

system-controlled partition, wuse the MCR FIX command and then
save the system image.
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VMR -- Cannot have multiple pool or CPU partitions

Explanation: You attempted to create a secondary pool partition
in a system that already has one. There can be only one
secondary pool partition in a system.

VMR -- Cannot install tasks or commons from other than LB:

Explanation: SAVE does not allow saving of a system that has
tasks and/or commons that were not installed from the library
device LB:. Therefore, a task or common cannot be installed from
other than LB:.

VMR -- Cannot LOAD/UNLOAD a pseudc device

Explanation: When loading or unloading a device driver, the
physical name of the driver must be specified.

VMR -- Cannot UNFIX a mapped common region

Explanation: You attempted to unfix a common region that is
currently mapped by a task.

VMR -- Cannot UNFIX the directive common

Explanation: RSX-11M-PLUS directive commons can be removed but
not unfixed. Because directive commons are merged with DIRLIM as
they are fixed, the size of a particular common is unkown.

VMR -- Checkpoint area too small

Explanation: The area allocated for checkpointing in the task
image file is smaller than the partition into which the task is
being installed. The system image does not support the dynamic
allocation of checkpoint space.

VMR -- Checkpoint space too small, using checkpoint file

Explanation: This is a warning message. The checkpoint space
allocated in the task image file is too small to hold the task
(usually because of the /INC keyword). The system image supports
the dynamic allocation of checkpoint space. It will use the
checkpoint file to store the task when it rolls it out to disk.
Since no checkpoint file exists when the system is booted, you
should consider this message to be a fatal error if it is issued
by any of the system tasks while the system is being booted.
These tasks are MCR, MOU, and F11lACP.

VMR -- Circular redirect error

Explanation: The attempt to redirect a device failed because it
would result in a circular device list.

VMR -- Command I/O error

Explanation: The system detected an I/O error during a read from
an indirect command file.

VMR -- Command syntax error <command-line>

Explanation: The syntax of the command line is incorrect.
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-- Common block currently installed

Explanation: You attempted to install a common block that has
already been installed.

~- Common block is task partition <commonname>

Explanation: A task's request for access to a common block has
been rejected because the requested partition is a task
partition.

-- Common block not loaded <commonname)®

Explanation: The common block specified by VMR in the error
message has been linked to the task, but the common block has not
yet been installed.

User Action: The common block must be installed before the task
can be installed.

~- Common block occupied

Explanation: You attempted to install a task in a common block
that was already occupied.

-- Common block parameter mismatch <commonname>

Explanation: The parameters of the common block named in the
eérror message do not match the parameters in the label block of
the task that references the common block.

-- Common block segment count error

Explanation: You attempted to install a resident library with
overlays, but the number of overlay segments in the task header
differs from the number specified in the segment descriptors.

-- CTB <name> does not exist

Explanation: The Controller Table name that you specified with
the LOAD /CTB keyword does not exist in the resident data base.

-- CTB name <name> is a duplicate

Explanation: The loadable data base contains a Controller Table
(CTB) with a name that is the same as a CTB name in the resident
data base. CTB names must be unique.

-- CTB <name> not supported by driver -- not loaded

Explanation: This is a warning message. Two things could be at
fault:

1. The Driver Dispatch Table in the driver does not have
all the Controller Table mnemonics that the rest of the
data base (that is, DCBs and CTBs) 1implies that it
should have,

2. The CTB is defective. A defective CTB may contain a
wrong name or it may point at the wrong DCB.
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-— Data space file exceeds available space in system image

Explanation: The RSX11M.SYS files are not large enough
contain the data space file DSP11M.SYS.

ot
(o]

—-— DCB table for CTB <name> is full

Explanation: LOAD attempted to write the address of the Device
Control Block (DCB) of the loadable data base into the DCB table
of the Controller Table for a multicontroller device. There were
no null entries in the DCB table. (See the RSX-11M-PLUS Guide to
Writing an I/0 Driver.) T

Explanation: You attempted to unload a driver that has one or
more of its device units attached. The first attached unit is
ddnn:. You cannot unload a driver that has device units
attached.

--— Device <ddnn:> is not in system

Explanation: This message can occur for the following reasons:

1. You attempted to save an image on a device that does not
exist on the host system.

2. You attempted to redirect I/O requests to a device that
does not exist on the host system.

3. You specified a device in the LOAD command line for
which there 1is no data base. This is caused by one of
two conditions:

a. The device does not exist in the system device
tables.

b. You did not declare the device to be 1loadable and
therefore LOAD cannot find a loadable data base for
it.

4. You specified a device in the command line that has not
been defined in the system image.

5. You specified a device in the DEVICES command line that
does not exist in the system image.

-— Device not mounted

Explanation: You did not mount the device that contains the
system image file.

—— Device not redirectable

Explanation: You attempted to redirect a device that is marked
(in its UCB) as not redirectable.

-~ Device not terminal

Explanation: You attempted to set terminal characteristics for a
device that is not a terminal.
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-- Device not variable speed multiplexer
Explanation: You attempted to set the baud rate for a terminal
that is not attached to a DH1ll, DHV11, DZll, or DZV1l
multiplexer.

-- Directive common already loaded

Explanation: You attempted to fix in the RSX-11M-PLUS system
image a directive common that is already fixed.

~— Directive common not contiguous to DIRL1M

Explanation: Directive commons must be loaded contiguous to
DIR11M to work.

-~ Directive common(s) not fixed in memory

Explanation: Not all of the directive commons that were
installed in the RSX-11M-PLUS system image have been fixed.

-- Driver already resident

Explanation: You attempted to 1load a device driver that is
already 1loaded or that 1is permanently resident in the system
image.

-- Driver built with wrong STB file

Explanation: The symbol definition file for the driver you
attempted to 1load 1is not compatible with the Executive symbol
definition file for the current system image. This means that
the driver has been built for another system and must be rebuilt
before you can load it into the current system.

Explanation: The symbol definition file for the driver you
attempted to unload is not compatible with the symbol definition
file of the current Executive.

-- Driver cannot be unloaded

Explanation: You attempted to wunload a permanently resident
driver (that is, a driver linked permanently to the Executive).

-- Driver dispatch table is inconsistent
Explanation: You attempted to load a driver whose driver

dispatch table is illegally formatted. See the RSX-11M or
RSX-11M-PLUS Guide to Writing an I/0 Driver.

-- Driver not loaded

Explanation: You specified a driver in the UNLOAD command line
that is not resident in memory.

-- Driver requires running system for LOAd/UNLoad
Explanation: The driver you requested has the symbols $ddLOA or

$4dUNL in 1its source. Support of driver load/unload calls can
only be provided by the MCR LOAD/UNLOAD commands.
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—-- Executive common partition eliminated

______ o Mhic ic a warni
arn

Explanation: This is a w ng message. One of the executive

common partitions has been removed. A system generated with
executive common support must have both partitions installed to
run.

-— Executive common(s) not installed

Explanation: This is a warning message. For a system generated
with executive common support, you should install one (or both)
of the commons before you exit VMR. Otherwise, the system is
unusable.
-- Executive too large

Explanation: The Executive is too large to be accommodated in
the system image. This message indicates that the Executive is
larger than 20K. The system is unusable.

-- External headers not supported

Explanation: You attempted to install a task built with external
headers 1in a system that was not generated with external header
support.

—- Feature not supported in system image

Explanation: You either attempted to create secondary pool in a

system that does not support it, or you attempted to set a device
public in a system that does not support multiuser protection, or
you attempted to enable/disable the broadcast option for a
terminal, but the system is not a multiuser/multi-CLI system.

—-- File <name> has illegal format

Explanation: The driver's symbol definition file contains
illegal object code or data.

—-- File <name> has inconsistent data
Explanation: This message can occur for the following reasons:

1. You attempted to fix a partition or a task that is
logically beyond the end of the system image file.

2. The partition for loadable drivers is logically beyond
the end of the system image file. The system image is
probably corrupt.

3. The partition of the common library you are attempting
to load is logically beyond the end of the system image
file.

—— File <name)> not a valid driver task image
Explanation: One of three things has occurred:
1. The driver's task image has been overlaid.

2. The driver has a header.

3. The driver has referenced a resident library.
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VMR -- File not contiguous

Explanation: This message can occur for the following reasons:

1. You attempted to install a task from a noncontiguous
file. Task images must be contiguous files.
2. The file AADRV.TSK is not contiguous. This file must be
contiguous for a device driver to be loaded.
VMR -~ File not found

Explanation: You requested a file that is not in the directory
of the volume you specified.

VMR -- File not task image

Explanation: The data in the label block of the task you tried
to install 1is incorrect, indicating that the file is not a task

image.

VMR -- Illegal device/volume

Explanation: You attempted to save your system image on an
invalid device. Valid devices are:

CT: Tape cassette
DD: TU58 DECtape II
DT: DECtape
DU: RX50 flexible disk/RA60 disk/RC25 disk (removable)
DX: RX01l flexible disk
DY: RX02 flexible disk
MM: TE/TUl6/TU45/TU77 magnetic tape
MS: TS11/TSV05/TU80 magnetic tape
MT: TE/TUl0/TS03 magnetic tape
PP: Paper tape
VMR -- Illegal driver task APR usage

Explanation: The device driver being loaded must be built for
APR 5 and must be less than 4K words.

VMR -- Illegal error severity code <code>

Explanation: This message indicates an internal failure in VMR.

If this error message persists, contact a DIGITAL software
representative.
VMR -- Illegal file specification <filespec>

Explanation: The file specification printed following the error
message has an illegal format or contains wildcards.
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--— Illegal first APR

vou tried to install was built using an

1. A nonprivileged task must be built with APR 0 as its
base APR.

2. A privileged task that does not map into the Executive
must be built with APR 0 as its base APR.

3. If the Executive is 16K words or less, a privileged task
that is to map to the Executive routines and data
structures must be built with APR 4 as its base APR.

4. If the Executive 1is 20K words (or less on RSX-11M
systems), a privileged task that 1is to map to the
Executive routines and data structures must be built
with APR 5 as its base APR.

-- Illegal function

Explanation: You entered a command that VMR does not recognize,
or the command line refers to a feature that is not supported in
the system.

-~ Illegal Get Command Line <error code>

Explanation: This message indicates a system failure. If the
error persists, contact a DIGITAL software representative.

-- Illegal keyword value

Explanation: You entered a value for a keyword that is out of
range.

-- Illegal operation for unmapped system

Explanation: The SET /POOLSIZE keyword is valid only on mapped
systems.

—- Illegal parameter for executive common partition

Explanation: You specified a parameter with SET /MAIN that is
jllegal for an executive common. The partition size must be
200(8) and the partition type must be COM.

-- Illegal priority

Explanation: You specified a priority for the task being
installed that 1is out of range (that 1s, not 1 through 250
decimal).

--— Illegal slave attribute

Explanation: You attempted to install a task with the /SLV
keyword, but the task's name is in the form ...xxx. The task is
a prototype task and cannot be installed as a slaved task.

-- Illegal switch <switch>

Explanation: The switch following the error message is incorrect
in the context of the command line you have entered.
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-- Illegal use of <pname> partition or common

Explanation: You attempted to install a task in a CPU or
secondary pool partition.

-- Illegal use of <pname> partition or region

Explanation: You attempted to load a driver into a common or
secondary pool partition.

-- Illegal use of wildcard

Explanation: On an unmapped system, you cannot ‘specify a
wildcard (*) with the following SET keywords: /TOP, /BOT, and
/POOL. You also cannot use a wildcard for the size parameter of
task partitions.

-~ Illegal value for symbol <symname> in file <filename>
Explanation: LOAD or UNLOAD has determined that symbol <symname>
in the STB <filename> has been defined to an illegal value. This
can occur for several reasons, some general and some specific to
individual symbols. For example, most symbols generally cannot
be defined to zero or to an odd number. A specific example is
the symbol $INTSV, which must not be referenced by mapped
loadable drivers.

-- Incorrect assignment of SY: or LB:

Explanation: This is a warning message. The device SY: or LB:
is not assigned to the same device as the system image file you
are trying to work with in VMR,

-- Indirect command syntax error <command-line>

Explanation: You entered an improper indirect command file
specification.

-- Indirect file depth exceeded <command-line>

Explanation: You attempted to reference more than two levels of
indirect command files.

-- Indirect file open failure <command-line>

Explanation: The indirect command file specified in the command
line could not be opened.

-- Install device not LBO:

Explanation: You attempted to install a task from other than the
boot device.

-- Installed tasks or commons may no longer fit in partition
Explanation: You shortened a partition so that the tasks and/or
commons that are installed in it may nc longer fit. This is a

warning message. VMR shortens the partition even though this
situation exists.
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VMR -- Interrupt vector already in use

Explanation: The interrupt vector for the driver b
does not point to one of the nonsense interrupt ent
the system image.

eing loa

ry points

VMR -- Invalid driver data base at offset xxxx in file <filename>
Explanation: The driver name has an invalid data base value at

offset =xxxx relative to the symbol $ddDAT. (See the RSX-11M or
RSX-11M-PLUS Guide to Writing an 1/0 Driver.

VMR -- Invalid interrupt vector

Explanation: You specified an interrupt vector address in the
driver data base that is too high for the system image.

VMR -- Invalid keyword

Explanation: You specified a keyword that is incorrect in the
context of the command.

VMR -~ Invalid record address for file <filename>

Explanation: LOAD has attempted to write outside of the system
image file or at a byte boundary. Three possible causes are:

1. A corrupted system image
2. An STB file that does not match the system image
3. An internal problem in VMR
VMR -- Invalid speed
Explanation: This message can occur for two reasons:

1. You requested a speed that the multiplexer 1line you
specified does not support.

2. You specified unequal receive and transmit speeds for a
DZ1ll or DZV1ll. The DZll and DZV1l multiplexers do not
support split speeds.

VMR -~ Invalid time parameter

Explanation: The time field you specified in the RUN command
line is incorrect.

VMR -- Invalid UIC
Explanation: You specified an illegal value for either a group
number or a member number. The numbers must be from 1 through
377(8) .

VMR -- I/0 error on input file <filename>
Explanation: An input I/O error occurred on the indicated file.

VMR -- I/0 error on output device

Explanation: SAVE has encountered an I/0 error on the output
device while writing the system image.
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VMR -- I/0O error on output file <filename>
Explanation: An output I/0 error occurred on the indicated file.
VMR -- Keyword not supported for this terminal driver

Explanation: The terminal driver selected during system
generation does not support the specified SET keyword. For
example, typeahead is a full-duplex terminal driver option only
and your system uses the half-duplex driver.

VMR -- KRB <KRBname> interrupt vector <octal-number> in use

Explanation: You attempted to load a driver that specifies an
interrupt vector that is not pointing to a nonsense interrupt
entry point address. This is wusually caused by a previously
loaded driver that has used this vector.

When you get this message, LOAD has loaded the driver correctly,
but it has not overwritten the interrupt vector.

VMR -- KRB <KRBname> interrupt vector <octal-number> too high

Explanation: You attempted to load a driver that specifies an
interrupt vector address that 1is higher than the highest
permissible vector address in the system.

When you get this message, LOAD has loaded the driver correctly,
but it has not overwritten the interrupt vector.

VMR -- KRB <KRBname)> not in loadable data base

Explanation: You attempted to load the driver for a
multicontroller device with a loadable data base. The special
symbol (KRBname) that defines the location of the KRB 1in the
multicontroller device's CTB table is not defined in the loadable
data base. See the RSX-11M-PLUS Guide to Writing an I/0 Driver.

VMR -- KRB table of CTB <CTBname> will not accept KRB <KRBname>
Explanation: You attempted to load the driver for a
multicontroller device with a 1loadable data base. If this
operation is to be successful, two conditions must exist:

1. The appropriate slot in the CTB (Controller Table) must
exist.

2. The slot in the CTB must be unused.

When VMR issues this error message, one of these conditions does
not exist. See the RSX-11M-PLUS Guide to Writing an I/0 Driver.

VMR -- Length mismatch common block <blockname)>

Explanation: The length parameter for the common block, as
described 1in the label block for the task image, does not match
the corresponding length parameter defined in the system image.
A task's 1label block data must match system data for that task
before it can be installed.
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-- Line not DZ1ll

Explanation: You attempted to se line to remote that 1is not
attached to a DZ1l1l, but your system uses the half-duplex terminal
driver.

-- Loadable driver larger than 4K

Explanation: This is a warning message. You are 1loading a
driver that is larger than 4K words.

-- Loadable driver support not in system

Explanation: You attempted to load a device into a system image
that does not contain the Executive routine $INTSI. The routine
is needed to support loadable device drivers.

-- Logical device not in system

Explanation: The device you specified has not been defined and
therefore ASSIGN could not find it 1in the 1logical device
assignment table.

-- LUN out of range

Explanation: You attempted to reassign a LUN for a task that is
higher than the maximum number of LUNs allocated for the task
when it was built.

-~ No checkpoint space, assuming not checkpointable

Explanation: This is a warning message. You attempted to
install a task as checkpointable that was not built as
checkpointable. This means that there 1is no checkpoint space
allocated in the task image file. Since the system image does
not support the dynamic allocation of checkpoint space, INSTALL
does not consider the task to be checkpointable.

-- No checkpoint space or dynamic checkpoint file
Explanation: You attempted to install a task built with external
headers or as checkpointable, but the task does not have any

checkpoint space and the system does not have a checkpoint file.

~-- No LUNs

Explanation: The task that you specified as an argument of the
LUN command does not have any logical units assigned to it. This
is not an error message; rather, it is simply an indication that
there are no assignments to display.

-~ No pool space

Explanation: The pool space required to load the driver 1is not
available in the system image.

-- No room available in STD for new task
Explanation: There is no dynamic storage available to make an

entry in the System Task Directory (STD). The task cannot be
installed.

10-87



VIRTUAL MONITOR CONSOLE ROUTIKE (VMR)

VMR -- No table space for optional directive common

Explanation: You attempted to fix a directive common in the
RSX-11M-PLUS system image, but the extra slots built into the
system data base for unrequired directive commons have all been
used.

VMR -- Nonexistent memory

Explanation: You attempted to define a partition in nonexistent
memory.

VMR -- Not enough APRs for task image

Explanation: The Task Buildexr allows you to specify the virtual
base address of a task image as a multiple of 4K. Privileged
tasks that access the Executive start at either virtual address
100000(8) for a 16K Executive or at virtual address 120000(8) for
a 20K Executive. 1If the virtual base address of the task is set
too high, there are not enough APRs remaining to map the task
image. (See the RSX-11M/M-PLUS Task Builder Manual for
information on privileged tasks.)

VMR ~-- 01d device attached

Explanation: You attempted to redirect an attached device.
VMR -- Open failure on file <filename)>

Explanation: The indicated file cannot be opened.
VMR -- Operation cannot extend above first 124.K of memory

This message can occur for the following reasons:

g s e S T N v I e St e

a | task above 124K
can be saved is 124K

2. You attempted to create with the SET command a CPU
partition whose upper limit is above 124K words.

VMR -- Operation not allowed for <ptype> partitions

Explanation: You attempted a SET operation that is not allowed
for the type of partition specified in the error message.

VMR -- Optional directive common successfully loaded
Explanation: VMR has successfully fixed in the system image a
directive common that is not one of the commons required by
RSX-11M-PLUS (DIR11M and DR211M).

VMR -~ Partition already exists

Explanation: This message can occur for the following reasons:

1. You attempted to define a partition, using the SET
command, with a name already in use as a partition name.

2. You attempted to define a subpartition, wusing the SET

command, but there are no more subpartition slots
available.
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VMR -- Partition or common region is busy
Explanation: This message can occur for the following reasons:
1. You attempted to fix a task or common region in a
partition that is full, The task or region cannot be

fixed.

2. You attempted to load a device driver into a partition,
but the partition is full.

3. You attempted to remove a partition that still has tasks
installed in it. The partition cannot be removed.

VMR -- Partition <pname> is a common

Explanation: You attempted to load a device driver into a common
partition. This cannot be done.

VMR -- Partition <pname> is not a common

Explanation: Partition <pname> was found, but it is not a common
partition.

VMR -- Partition <pname> is too small
Explanation: You attempted to load the driver into a partition
that 1is either too small for the driver or that does not
currently have enough space for the driver. Or, you attempted to
install a task that is too large for the specified partition.

VMR -- Partition <pname> not in system

Explanation: This message can occur for the following reasons:

1., The partition you specified in the command line is not
in the system image.

2. You attempted to load a driver into a partition that
does not exist in the system, or LOAD found a symbol
$xxCOM in the driver and partition xxCOM does not exist
in the system.

VMR -- Partition <pname> not in system, defaulting to GEN
Explanation: This is a warning message. You attempted to
install a task in a partition that does not exist. VMR will try
to install the task in the partition GEN.

VMR -~ Partition not system controlled

Explanation: The SET command keywords /TOP and /BOT are wvalid
only for system-controlled partitions.

VMR -- Partition reduced to executive common size
Explanation: This is an informational message. When an
executive common is installed in its partition, the partition is

reduced to the top of the common to eliminate any unused space in
the partition.
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-- Privileged task overmaps I/0 page

Explanation: This message pertains to the installation of a
privileged task.

A privileged task that is mapped into the Executive is often
mapped to the I/O page as well. However, many privileged tasks
do not require access to the I/0 page and can use the extra 4K of
address space that would be allocated to the I/0 page for the
task image. This message warns that a privileged task that may
require access to the I/0 page does not have that access. If the
task does not require access to the I/O page, this message can be
ignored.

~=- Privileged task larger than 12K
Explanation: You attempted to install a privileged task that is

rtarger than 12K words. (See the RSX-11M/M-PLUS Task Builder
Manual for information on privileged tasks.)

- Pool link error at xxxx Block=yyyy zzzz

Explanation: When SET /POOL traced the pool linkage, it detected
an error at location xxxx in the system image. The contents of
XXXX is yyyy and the contents of xxxx+2 is zzzz.

- Pseudo device assignment error

Explanation: You attempted to assign a logical device name to a
pseudo device. Logical device names cannot be assigned to pseudo
devices.

-- Pseudo device redirect error

Explanation: You attempted to redirect one pseudo device to
another pseudo device. This is not allowed.

-- R/0 partition <pname> not in system, defaulting to task's
Explanation: You specified a read-only partition that does not
exist in the system. INSTALL will place the read-only portion of
your multiuser task into the same partition as the read/write
portion of the task.

-~ Receive data or by reference list not empty

Explanation: A task with entries in its receive queues cannot be
removed from the system image.

-- Space used

Explanation: You attempted to create a partition in a storage
area that is already occupied.

-- Specified partition for common block

Explanation: You attempted to install a task in a common block.
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-~ Specified partition too small

e following reasons:

2 QWaly oS

1. You attempted to install a task into a partition that is
smaller than the task.

2. You attempted to install a driver into a partition that
is smaller than the driver.

-— Symbol <symname> is doubly defined by file <filename>
Explanation: The symbol symname is defined twice in the
specified file. Duplicate symbols are illegal. The driver is
not loaded or unloaded.

~-— Symbol <symname> is undefined in file <filename>

Explanation: LOAD found the symbol symname in the specified
file, but the symbol is not defined.

-- Syntax error
Explanation: You have typed the command line incorrectly.
-- System image is not RSX-11M-PLUS

Explanation: You attempted to wuse RSX-11M-PLUS VMR on a
non-RSX-11M-PLUS system image file.

-- System image is RSX-11M-PLUS

Explanation: You attempted to use RSX-11M VMR on an RSX-11M-PLUS
system image file.

-- Task active

Explanation: The task you specified as an argument of the
command is active.

-- Task and partition bases mismatch

Explanation: The base of the partition does not match that of
the task being installed or of the driver being loaded. This
message applies only to unmapped systems.

-- Task or common region already fixed

Explanation: You attempted to fix a task or common region in
memory that is already fixed.

-- Task has attached common regions
Explanation: This message can occur for the following reasons:
1. You attempted to fix or unfix a task in memory that is
linked to a shared region. VMR cannot fix or unfix such
tasks.
2. You attempted to remove a task that is 1linked to a

shared region from the system image. VMR cannot remove
such tasks.
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-- Task image currently installed

Explanation: You attempted to install a checkpointable task that
has checkpoint space allocated in its task image. The task has
already been installed.

The system allows you to install checkpointable tasks more than
once subject to the following rules:

1. You must allocate checkpoint space for the task in a
system checkpoint file, or

2. You must use a different name for the task each time you
install it.

-- Task image I1/0 error
Explanation: The task cannot be installed or the driver cannot
be 1loaded. VMR could not read the task image file or could not
rewrite the task image header. The specified device may be
write-locked.

-- Task image virtual address overlaps common block <blockname>
Explanation: The virtual addresses you reserved for the task
image overlap those you reserved for the common block specified
in the error message. Corruption of the task image file may have
caused the overlap.

-- Task is checkpointable

Explanation: You attempted to fix a checkpointable task in
memory. Checkpointable tasks cannot be fixed.

-- Task is not multi-user

Explanation: You attempted to fix in memory the read-only
portion of a multiuser task, but the task you named in the
command line is not a multiuser task.

-~ Task name already in use

Explanation: You attempted to install a task of the same name as
that of one already installed in the system image.

-~ Task not installed with external header

Explanation: This is a warning message to indicate that the
specified task is installed with its header in pool (the dynamic
storage region).

-- Task not in system

Explanation: You referenced a task that is not installed in the
system.

-- Task not removed, CLI has messages enabled
Explanation: You attempted to remove a CLI task that is able to

receive messages from the system. The task may have messages
that it has not received yet, so the remove request is aborted.
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-- Task or common not in memory
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-- Task or common region is not fixed

Explanation: You attempted to unfix a task that is not fixed in
the system image.

-~ Task or common region not in system

Explanation: You referenced a task or common region that has not
been installed in the system or, on RSX-11M-PLUS, vou attempted
to run a prototype task.
-- Task requires system controlled partition

Explanation: You attempted to install a task that was built with
external header (/XH) support and as checkpointable (TKB /CP, INS
/CRKP=YES). Such tasks must be installed in a system-controlled
partition.

—-- TI redirect error

Explanation: You attempted to redirect the pseudo device TI:.
TI: cannot be redirected.

-- TT redirect error

Explanation: You attempted to redirect a terminal to the null
device. This combination is not allowed.

-~ Too many common block requests

Explanation: You attempted to install a task that contains too
many common block requests. A task is limited to seven common
block references.

-- Too many LUNs

Explanation: You attempted to install a task that contains more
than 250(10) LUN assignment requests.

-- Too many symbols of the form $xxTMO in file name

Explanation: LOAD is attempting to extract symbols of the form
$xXxTMO from the driver's symbol definition file. There are more
symbols of this form than LOAD can process.

-— Top of pool set to <value>, requested amount not available

Explanation: You requested more pool space than the system can
provide. The system provides as much as possible in this case.

-- Undefined common block <blockname>

Explanation: You attempted to install a task that references a
common block that 1is not defined in the system image. This
message may indicate that the task was built for another system.

-- Unknown partition

Explanation: You attempted an operation on a partition that does
not exist in the system.
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VMR -- User D-space not supported
Explanation: An attempt was made to install a task with separate
instruction and data space on a system that does not support user
D-space. (User D-space is a system generation option.)

VMR -- Virtual terminal error

Explanation: You attempted to enable, using the SET command, a
terminal option for a virtual terminal.

VMR -- Write check not supported for device
Explanation: You attempted to enable write checking for a device

that does not support it. Write checking is supported for all
disks except RLOls and RL02s (DL:) and RX0ls (DX:).
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CHAPTER 11

COMMAND LINE INTERPRETERS

11.1 1INITIAL CONCEPTS

A command line interpreter, or CLI, is 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.

The best-known CLI on RSX-11M/M-PLUS systems is MCR, which controls
the operating system. MCR, like any other CLI, receives command lines
that originate as unsolicited input typed on a terminal or as 1issued
by a task wusing an Executive directive. Since all lines typed on a
terminal are seen by the CLI (except those used to satisfy a task's
read requests), the CLI task is, in effect, a complete user interface.
This control over the user at the terminal is absolute. There 1is no
way to bypass a CLI to send commands to the system or application.

A CLI is also an efficient means of interfacing an application command
processor to any number of terminals, since no read QIO or character
AST processing is involved. The input from the terminal simply goes
to the CLI by default for processing.

This chapter introduces the concepts of CLIs on RSX-11M/M-PLUS
systems. The chapter provides enough information to allow a
programmer to write application-specific CLIs. A brief description of
three DIGITAL CLIs supplied with the system illustrates these
concepts. These three system CLIs do quite different things with the
command lines they process, but the basic goal of each is the same:
to provide a specific environment for the terminal user. This basic
goal also applies to any application-specific CLIs, which, of course,
may perform completely different command processing functions. A
simple sample CLI -~ written in both FORTRAN and MACRO-11 - is included
in this chapter. The example is also included on the distribution kit
in either LB:[1,2] with the HELP files or in the new-user account
[200,1] as TMCLI.MAC and TMCLI.FTN. See your system manager for more
information. The example illustrates the CLI interface and should
clarify the basic operations of a CLI.

NOTE

This chapter describes features
available on RSX-11M and RSX-11M-PLUS.
RSX-11S systems include Basic MCR, but
do not support the CLI features
discussed in this chapter.
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11.1.1 MCR - The Traditional RSX-11M/M-PLUS CLI

The most important CLI on RSX-11M/M-PLUS systems is MCR. MCR receives
commands from the terminal and executes them to control the system.
MCR is a set of privileged tasks. These tasks call Executive routines
and interact with the system's data base. Therefore, MCR is tied very
closely to the Executive. This bond is necessary because of MCR's
function in system control and has nothing to do with MCR's role as a
CLI.

Most other CLIs interact with an application running on the system,
rather than with the system itself. Therefore the CLI designer need
not have any knowledge of RSX-11M/M-PLUS internals. In fact, the
resulting CLI need not even be privileged. The only similarity
between MCR and other CLIs is that any CLI controls the terminals
associated with it Jjust as MCR does. Every terminal on an
RS8X-11M/M-PLUS system is set to some CLI. Users can do nothing on
their terminals that their CLI does not permit. The CLI controls the
use of the terminal.

NOTE

While MCR is a CLI, it is a special CLI.
MCR does not wuse the CLI interface
directives because it must work on
systems that do not support these
directives. Therefore, MCR is not a
pattern for other RSX-11IM/M-PLUS CLIs.

11.1.2 DCL - DIGITAL Command Language

The DIGITAL Command Language (DCL) interpreter is a CLI that does not
actually execute any commands. DCL provides an interface to operating
system features by translating the commands it receives in DCL syntax
to the equivalent MCR commands. DCL then passes the translated
command line to the appropriate MCR task or wutility for execution.
The CLI interface hides this operation from the user at the terminal,
who does not need to know about MCR or the utilities. DCL is oriented
towards operations, such as COPY or LINK, rather than towards tasks
like PIP and TKB. DCL presents a totally different external interface
to RSX-11M/M-PLUS, one that is easier to learn and use than MCR. This
makes it possible for 1less technical users to do work on
RSX-11M/M-PLUS.

11.1.3 RMT - DECnet Remote Terminal Facility

The RMT task is a CLI that gathers commands from the terminals
associated with it and sends them over a DECnet network to be executed
on a remote RSX-11M/M-PLUS system. The RMT interface provides a
mechanism for command handling with a minimum of overhead or effect on
user tasks. RMT is different from DCL: RMT does not interpret the
command strings it handles, while all DCL does is interpret strings.
All the interpretation and execution of commands passed through RMT is
done by the CLI that receives the commands on the remote system.
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11.2 WRITING AN APPLICATION CLI

A CLI is an RSX-11M/M-PLUS task 1like any other. It need not Dbe
privileged, unless the application requires it. Any alternate CLI is
expected to interact with the operating system in a certain way,
however. This is necessary to synchronize with the operating system
in command handling and prompting. This interaction 1is achieved
through a set of Executive directives for CLIs.

11.2.1 Executive Directives for CLIs

The most important directive is GCCI$ (Get Command for Command
Interpreter). GCCIS$ must be used by every CLI, no matter what the CLI
does. GCCIS$ supplies a command to the CLI from a queue maintained by
the system. It also controls the internal status bits necessary for
correct synchronization of prompting and general command handling in a
manner transparent to the CLI task.

Other CLI directives include:

1. RPOIS (Request and Pass Offspring Information) and SDRPS$
(Send, Request, and Pass), which can be used to pass the
responsibility for handing a command off to another task so
the CLI is free to handle another command.

2. SCAAS$ (Specify Command Arrival AST), which specifies an AST
in the CLI whenever a command arrives for processing by the
CLI,

3. GCII$ (Get Command Interpreter Information), which returns
information about a terminal or CLI to the task.

See the RSX-11M/M-PLUS Executive Reference Manual for a complete
description of these directives.

11.2.2 Basic Interaction with the Operating System

Before a CLI can process commands, it must be made known to the
system. This 1is done by installing the CLI task with the /CLI=YES
switch and then initializing the CLI with the CLI /INIT command. This
process creates an internal data structure that allows the system to
recognize the existence of the CLI. See the RSX-11M/M-PLUS MCR
Operations Manual for a description of the INSTALL command and the CLI
commands.

A CLI's operation starts when a command is entered 1into the system.
The command may originate as a command line typed on a terminal or
from an Executive directive issued by a task. The source of the
command is generally irrelevant to the CLI. The command is processed
first by the system command dispatcher (the MCR... task). This task
puts the command into a FIFO queue of commands to be retrieved by the
CLI. The CLI associated with the terminal from which the command
originated 1is then requested to run (or unstopped if it is already
active). The CLI gets the command from the system by issuing the
GCCIS$ directive. This directive removes a command from the CLI's
queue and copies it into a buffer in the CLI's task space. GCCIS$ can
also supply information about the source terminal to the CLI.

11-3



COMMAND LINE INTERPRETERS

Once the CLI has the command, it is free to process it in any manner
it chooses. Generally this involves executing the command, or passing
the command to another task for execution. If the CLI is going to
pass the command to another (non-CLI) task, it should use the RPOI$ or
SDRPS directive to do this, assuming the CLI has no further interest
in the command. These directives propagate the information the system
needs for controlling, prompting and getting exit status back to a
parent task, 1if any. The CLI's obligations to the command are
complete once the command has been passed off. There is no reason for
the CLI to get involved again. This is the recommended procedure for
handling commands, as it avoids the wait for the preceding command to
complete execution. DCL works in this way: translating a command
into a different format and dispatching it to another task for
execution.

CLIs that process commands themselves should be very careful about
handling any possible delays in execution. This is especially true if
the CLI is to do I/0 to a terminal; this means any terminal 1I/0,
including prompts for input. Otherwise, it would be very easy for one
user to suspend command handling by not responding to a prompt or by
typing CTRL/S.

Once a CLI has completed processing a command, it must reissue the
GCCI$ directive to get any other command which may have been queued to
it. 1If the CLI wants to stop or exit when no commands are dqueued to
it, it should do this by issuing the GCCI$ directive with the
appropriate no-command action specified. This prevents a command
queued between the return from the GCCI$ and the issuance of an EXIT
or STOP directive from being lost, or not processed until the next
command is queued.

11.2.3 Task Names for CLIs

CLIs can be installed with task names in the form ...Xxx (commonly
called a prototype task name) or with names in some other legal form,
such as xxxxxx (commonly called a conventional task name).

If the CLI has a prototype task name, the system creates a separate
copy of the CLI each time a command is entered on a terminal set to
that CLI. The task is named xxxtnn, following the same general rule
as any other task installed in the system with a prototype task name.
Each copy of the CLI runs with the same TI: and UIC as that of the

terminal the command came from. These tasks should exit when there is
no work left for them to do.

If the CLI has a conventional task name, all commands from all
terminals associated with the CLI are queued to a single copy of the
task. This task runs with a TI: of CO: (console output pseudo
device). CLIs with conventional task names must specify the TI: and
UIC fields in any RPOI$ or SPWNS$ directives they issue, since the the
TI: and UIC will not default correctly. Since there is only one copy
of these tasks in the system, CLIs with conventional task names can
simply stop rather than exiting when there are no commands gqueued for
them. This may be necessary if the CLI must maintain information from
one command to the next. .

DCL is installed with a prototype task name, ...DCL. RMT is installed
as RMT..., with a conventional task name. The difference reflects the
use and nature of each CLI,
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DCL must be installed with a task name of ...DCL because most DCL
commands issue prompts for input. No command processing can be done
by DCL while it is waiting for the user to respond to a prompt. If
there were only one copy of DCL on the system, command processing for
all DCL terminals would stop while a prompt request to any one
terminal is outstanding. This is clearly not an acceptable situation.
Giving each terminal its own copy of DCL allows independent command
processing for each terminal. To avoid filling the system with copies
of DCL, the individual copies of the task exit when no commands are
left for them. They can do this since there is no need to maintain
any context between commands.

On the other hand, RMT is installed as RMT... because there can only
be one copy of RMT in the system. This is because RMT provides a
focal point with which the DECnet command handling software running on
the remote system can communicate. Furthermore, it is not practical
to have RMT exit when no commands are outstanding since it is
necessary to maintain context between commands. If each user got a
separate copy of RMT, the system would be cluttered with copies of RMT

that did not exit.

11.2.4 MCR Control Commands

The MCR CLI command is the means by which the system has knowledge of
CLIs. The CLI command has switches which perform such functions as
making a CLI known to the system, eliminating it from the system,
turning on and off its recognition of commands, and so forth. See the
RSX-11M/M-PLUS MCR Operations Manual for a description of the CLI
command.

11.2.5 System Messages to CLIs

Depending on the nature of the CLI, it may be necessary for it to
receive messages notifying the CLI of the occurrence of certain events
that could effect it. If the /MESSAGE subkeyword to the CLI /INIT
command 1is specified, it can receive messages from the system
informing it of such events. These messages are returned by the GCCIS$
directive Jjust 1like commands. They can be differentiated from
commands by the first word of the command buffer (G.CCDV) being
cleared, instead of being set up with the name of the device from
which the command originated. The code identifying which message is
present is returned in the unit number byte (G.CCUN). The other
fields have the same meaning for messages as they do for commands.
The actual text field of the buffer may be empty if the message does
not contain any ASCII text. See the RSX-11M/M-PLUS MCR Operations
Manual for further information.

NOTE

The CLI command includes both a /MESSAGE
subkeyword to the /INIT keyword and a

/MESSAGE keyword. The /MESSAGE
subkeyword specifies that the CLI being
initialized can receive messages. The

/MESSAGE keyword sends an ASCII message
to a CLI that has been initialized with
the /MESSAGE subkeyword. See the
RSX-11M/M-PLUS MCR Operations Manual for
further information.
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The following sections describe the messages. Message codes 1 through
127. are reserved for use by DIGITAL. Users wishing to create their
own messages to CLIs should use codes in the range of 128, through
255, The symbol shown for each message code 1is defined in the
Executive definition library: LB:[1,1]EXELIB.OLB. Tasks may pick
them up at build time by linking with that library.

11.2.5.1 CLI Initialized into an Enabled Mode - This message is sent
to a CLI when it 1is 1initialized by a CLI /INIT command without
specifying the /DISABLE switch.

Message Code: 1 (CM.INE)

Text: CLI name in RAD50, length = 4 bytes.

11.2.5.2 CLI Initialized into a Disabled Mode - This message is sent
to a CLI when it 1is 1initialized by a CLI /INIT command with the
/DISABLE switch.

Message Code: 2 (CM.IND)

Text: CLI name in RAD50, length = 4 bytes.

11.2.5.3 CLI Enabled - This message is sent to the CLI when it is
enabled by a CLI /ENABLE command.

Message Code: 3 (CM.CEN)

Text: None.

11.2.5.4 CLI Disabled - This message is sent to the CLI when it is
disabled by a CLI /DISABLE command.

Message Code: 4 (CM.CDS)

Text: None.

11.2.5.5 CLI Eliminated - This message is sent to a CLI when it has
been eliminated by an explicit CLI /ELIMINATE command.

Message Code: 5 (CM.ELM)

Text: None.

11-6



COMMAND LINE INTERPRETERS

11.2.5.6 All CLIs Eliminated, and must Exit - This message is sent to
all CLIs on the system which were initialized with the /MESSAGE
subkeyword to the CLI /INIT command when a CLI /ELIM=* command is
issued. A CLI that receives this message should exit as soon as
possible, since system shutdown or other emergency procedure is taking
place.

Message Code: 6 (CM.EXT)

Text: None.

11.2.5.7 Terminal Linked to CLI - This message is sent to a CLI when
a terminal becomes associated with it. This message could result from
a SET command processed by MCR, or any other use of the SCLIS
directive.

Message Code: 7 (CM.LKT)

Text: Name (ASCII) and unit number (octal) of terminal, 1length = 4
bytes. (2 bytes each).

11.2.5.8 Terminal Removed from CLI - This message 1is sent to a
terminal's former CLI when it is switched to another CLI.

Message Code: 8. (CM.RMT)

Text: Name (ASCII) and unit number (octal) of terminal, 1length = 4
bytes. (2 bytes each).

11.2.5.9 General Message - This message is the result of a the CLI

/MESSAGE command. It contains whatever text the issuer of the command

included in the string, plus the name and unit number of the terminal

on which the command was typed.

Message Code: 9. (CM.MSG)

Text: Name (ASCII) and unit number (octal) of terminal where the CLI
/MESSAGE command originated, followed by the text from the
command string. The length is equal to the length of the string

(possibly zero) plus the length of the terminal name and unit
number (2 bytes each).

11.2.6 Prompting

There are three kinds of prompts issued by the system that affect
CLIs:

1. CTRL/C prompts
2. Empty line prompts generated by solitary carriage returns

3. Task exit prompts
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11.2.6.1 CTRL/C Prompts - This prompt is issued by the terminal
driver when it receives a CTRL/C character. The string to be issued
can be specified when the CLI is initialized. There is no way the CLI
can be notified when this prompt 1is issued, however, since it is
handled by the terminal driver. These prompts are of no other concern
to CLIs.

11.2.6.2 Empty-Line Prompts - This prompt results from terminal input
consisting solely of a carriage-return character, which is called a
null command line. The standard system action is to have the MCR...
task issue the default prompt, which can be specified when the CLI is
initialized. The CLI can be initialized with the /NULL switch, which
causes the system to send null command lines to the CLI like other
commands, and not output anything. Any prompting or other action is
therefore the CLI's responsibility.

11.2.6.3 Task-Exit Prompts - These prompts are issued when a task
started by a command line exits. The standard system action is to
have the MCR... task issue the same default prompt string as in the
case of an empty 1line. If the CLI wishes to be informed of these
occurrences, it can be initialized with the /PROMPT switch, which
causes. the system to send these task exit prompt requests to the CLI
without terminal output. Any prompting or other action is then the
CLI's responsibility.

11.2.7 ©System Handling of Continuation Lines
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11.3 SIMPLE SAMPLE CLI

Here is a sample CLI, written in both MACRO-11 and FORTRAN. The same
programs are included on your system kit as TMCLI.MAC or TMCLI.FTN.
This CLI is as simple as possible to illustrate what is necessary to
construct a CLI. All TMCLI does is receive commands and pass them to
MCR for execution. A user of this CLI may not even be aware that it
is there as there 1is no apparent difference from being an MCR
terminal. The only additional capabilities TMCLI offers are two
single-letter commands, T to type a file, or M to switch back to MCR
mode. The comments in the listing suggest several simple
modifications that can be made to illustrate the options available
when designing or setting up a CLI.

11.3.1 MACRO-11 CLI

+TITLE TMCLI - EXAMFLE CLI THAT IMFLEMENTS "T® AND "M® COMMAND
«IDENT /1.00/

THIS TASK (TMCLI) ILLUSTRATES THE USE OF THE CLI CONTROL DIRECTIVES OF
RSX-11M V4.0 AND RSX-11M~-FLUS V2.0.

WHEN SET UF AS A TERMINAL‘S CLIs IT PROVIDES THE FOLLOWING COMMANDS:

T -3 TYFE FILE
M - SET TERMINAL TO MCR

IF THE FIRST TWO LETTERS OF THE COMMAND ARE NOT °T*® FOLLOWED

BY A SPACE, OR *M*® FOLLOWED BY A CARRIAGE RETURN,

THE COMMAND IS FASSED TO MCR FOR EXECUTION., THEREFORE,

USERS AT TERMINALS SET TO THIS CLI WILL SEE THE ENTIRE MCR COMMAND SET

AS BEING PRESENT, FLUS THE *T*® AND "M" COMMANDS, IF THE /DFR SUBKEYWORD

IS INCLUDED ON THE CLI /INIT COMMAND, USERS WILL KNOW IMMEDIATELY IF

THEIR TERMINAL IS SET TO THIS CLI EY THE DOUELE RIGHT ANGLE EBRACKET FROMFT.

IF TMCLI IS INITIALIZED WITH THE /MESSAGE KEYWODRD: TMCLI WILL
GREET USERS WHEN THEIR TERMINAL IS SET TO THE CLI, ANDR SAY GOODRYE
TO THEM WHEN THEY SWITCH AWAY.

IN ORDER TO ERING THIS CLI UP ON THE SYSTEM,» ISSUE THE FOLLOWING
COMMAND SEQUENCE!

*MAC THCLIsTHMCLI/-SP=TMCLI
>TKB TMCLIsTMCLI/-SP=TMCLI,C1s1JEXELIE/LE
SINS THCLI/CLI=YES/TASK=,,, THC

>CLI /INIT=TMCLI/MESSAGE/DFR="<15><12>/%>/"/TASK=,,,THC

TO SET TERMINALS TO THIS CLIs ISSUE THE FOLLOWING COMMAND
WHERE TTNN: IS REFLACED BY THE TERMINAL NUMERER OR TI:

*SET /CLI=TTNNI!TMCLI

NOTE THAT THE FROMFT ISSUED IN RESFONSE TO A CONTROL/C DEFAULTS TO THE
NAME OF THE CLI, WHICH IS *THMCLIX".

TMCLI CAN BE ELIMINATED FROM THE SYSTEM RY THE FOLLOWING COMMANDS, ASSUMING
NO TERMINALS ARE SET TO IT:

*CLI /ZELIM=TMCLI
>REM . T™™C

WP WP WS N WE e WP e B W MR WS WD VIS P R NP D NS R Me WM MB IR CER B YER S R IR WP WP S P WR MBS MK Wb W eR Wb S
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EXPERIMENT WITH THE OTHER SUBKEYWORDS OF THE CLI /INIT COMMAND, THE CLI
/ENABLE AND CLI /DISARLE COMMANDS: ANI WITH THE /MESSAGE SWITCH ON THE /INIT
COMMAND TO OBSERVE THE EFFECTS. ALSO TRY CHANGING THE /TASK=

SWITCH ON THE INS AND CLI /INIT COMMAND TO */TASK=THMCLI" AND NOTICE

THAT ONLY ONE COFY OF THE TASK WILL EXIST FOR ALL TERMINALS, RATHER THAN

ONE PER COMMAND. IF YOU DO THIS, YOU SHOULD ALSC CHANGE THE OFTION

ON THE GCCI% DIRECTIVE FROM GC.CEX TO GC.CST S0 THE TASK WILL STaY ACTIVE
EUT STOFPED WHEN NO COMMANDS ARE OUTSTANDIING FOR IT.

aE WP WE W W W e e W

+MCALL GCCI$:RFOIS$S>EXIT$S»QI0WS»ALUNS)DIRS

DIRECTIVE DFES

T TN

GCCI: GCCI% CHMDEBUF s CRLENs IRUF» IRLEN»0»GC,CEX
RFOIZ RFOI¢ MCR...

QI0W? RIOWS IOWVEBsSylrrrryrd40:
ALUN? ALUNS 51

BUFFER AREAS

MDRUF? JEBLKE 80.+6.CCRF $LENGTH = HEADER FLUS COMMAND IN BRYTES
$NOTE THAT ON M-FLUS THE MAXIMUM COMMAND
$LENGTH IS 255, BYTESs SO0 THE LENGTH SHOULD
$BE +<255.+4G,.CCRBF> OR CHARACTERS ™MAY EE LOST.

CBLEN=,-CHDEUF §CALCULATE LENGTH

+EVEN
IRUF? +BLKE G.CCCA+2 #+LONG ENOUGH TO CONTAIN ALL INFORMATION
IBLEN=.-IRUF $CALCULATE LENGTH

+EVEN
TCHMD? +ASCII /FPIF TIil= §BASIC FIF COMMAND TO IMPLEMENT *T* COMMAND
TCLEN=,-TCHMD FLENGTH OF COMMAND
RUF ¢ + BLKER 80.-TCLEN FBUFFER TO GENERATE COMMANDS IN

+EVEN
HMCR? +ASCII /M/<15> §STRING TO RECOGNIZE AS A SET TO MCR REQUEST
MCMD? +ASCII %ZSET /MCR=TI!XZ FSET TERMINAL TO MCR COMMAND
MCLEN=.-MCHD SLENGTH OF COMMAND

+EVEN

TEXT TO RE DISFLAYED UFON RECEIFT OF NEW TERMINAL-LINKED OR
TERMINAL-REMOVEL MESSAGES FROM SYSTEM.

TR T

LKT? +ASCII <15-><12>/WELCOME TO THE EXAMPLE CLI/<15><12>
LKTLEN=.-LKT

+EVEN
RMT? +ASCII  <15x<12>/G00D BYE FROM THE EXAMPLE CLI/<15><12>
RMTLEN=.-RMT

+EVEN

MESSAGE FOR CHARACTERS LOST DUE TO BUFFER REING TOO SMALL

- @ e

CHLOST: .ASCII <15><12>/S0RRY: PART OF YOUR COMMAND WAS LOST/<15><12>
CLLEN=,-CHLOST
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ILLEGAL COMMAND MESSAGE

ILL? +vASCII  «15x<12>/ILLEGAL COMMAND/<15><12>
ILLLEN=,-ILL
+EVEN
CLI CODE

- ws e

+ENAEL LSE

START: [DIR$ $GCCI $GET A COMMAND FROM SYSTEM

- o

WS NS WP R W VBRI SR S MR P B WP R R W MR s

- e

ECS 100% #IF CS, DIRECTIVE ERROR

IF THE GCCI$ DIRECTIVE HAD THE GC.CST OFTION SFECIFIEDs WE MAY HAVE
JUST BEEN UNSTOFPED, SO WE HAVE TO GET THE COMMAND,

CHF $IS.CLRy$DSH sWERE WE JUST UNSTOFFED?

REQ START iIF EQ YES

Moy $CMDBUF RO FFOINT TO COMMAND BUFFER

T8T (RQ) sI5 THIS A SYSTEM MESSAGE?

REQ MSG s IF EQ YES

CMFPE G.CCCT(RO)»G.CCCL(RO) $DIN ENTIRE COMMAND FIT IN BUFFER
ELO 1504 #IF LO NO

MoV $RFOISRS sPOINT TO DFB OF RFOI$ DIRECTIVE

AT THIS FOINT» THE CLI HAS A COMMANDL TO RE FROCESSEL, THE CODE FROM

THE "START:!" LABEL TO HERE SHOULD BE FAIRLY COMMON AMONG ALL CLIS.

FROM THIS FOINT ON» THE CODE WILL BE SPECIFIC TO THE PARTICULAR LANGUAGE
THIS CLI IS IMFLEMENTING. COMMANDS CAN BE ADDED OR DELETED AT WILL

BEY MODIFYING CODE IN THIS SECTION. AS STATED AROVEs THIS EXTREMELY
SIMFLE CLI PROVIDES TWO COMMANDS, AND GIVES EVERYTHING ELSE TO MCR.
THIS CREATES AN OFEN ENDED ENVIRONMENT. REJECTING UNRECOGNIZED COMMANDS
INSTEAD OF FASSING THEM TO MCR WOULD LIMIT THE TERMINAL USER‘S USE OF
THE SYSTEM TO ONLY THOSE OFERATIONS ALLOWED BY THE CLI. THIS IS

A SECURE WAY OF CONTROLLING SYSTEM USE, IN CASES WHEN IT IS NECESSARY.
IN THIS EXAMPLEsy CHANGING THE "ENE S0%$* EELOWs TO & °"ENE 60%°

WOULD CREATE AN ENVIRONMENT WHERE THE ONLY OPERATION A USER COULD
PERFORM WOULD BE TO TYPE FILES ON THE TERMINAL» OR SWITCH EBACK TD MCR.
ALL OF THE REST OF THE SYSTEM IS INACCESSIELE. IF NO MEANS OF SWITCHING
EACK TO MCR IS PROVIDED, IT IS IMPOSSIELE FOR THE USER TO DO

ANYTHING THE CLI DOES NOT EXFLICITLY LET HIM DO,

CHF #'T »G.CCBF(RO) #IS IT A *T* COMMAND?
BEQ 10% #IF EQ YES
CHF MCR»G,.CCEF(RO)> IS IT AN *M" COMMAND?

CHANGE THE NEXT INSTRUCTION TO "ENE 60%" TO ELIMINATE FASSING UNKNOWN
COMMANDS TO MCR.

BNE S0¢ #IF NE NO
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[PTIRT TR apTY

THE USER HAS ENTERED AN

"M* COMMAND,
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S0 SET THE TERMINAL TO MCR.

MOV FMCHIR.FOBF(RS) $PUT ADDRESS OF CMDI' TO ISSUE IN DFE
MoV $MCLENsR.FOBL(RS) §FUT LENGTH OF CMD IN DFE
ER ISECHD FISSUE COMMAND

THE USER HAS ENTERELD A
COMMAND AND SEND IT TO MCR.

ST

COMMAND

S0 CONSTRUCT THE NECESSARY FIF

101 MoV ROsR1 +COFPY ADDRESS OF RUFFER WITH COMMAND
ADD #G.CCRF+1,R1 #+FOINT TO SFACE AFTER THE T
MOV FRUFsSR2 FFOINT TO BRUFFER THAT WILL CONTAIN CHMD
MOy $TCLEN:RA fGET LENGTH OF INITIAL PART OF COMMAND
20¢%1 MOVE (R1)+sR3 sGET NEXT CHARACTER
CHPER #13sR3 I8 IT THE ENDN OF THE COHMMAND
REQ 30% iIF EQ YES
CMFE $40sR3 #I8 IT A& SFACE
REQ 20% #IF EQ YES, SKIF IT
HOVE R3Is(R2)+ $FUT CHARACTER IN OUTFUT RUFFER
INC R4 s COUNT CHARACTER
ER 20% §GET NEXT CHARACTER
30%¢ Mov $TCHMDsR.FORF(RS);FPUT ADDRESS OF CMD TO ISSUE IN DFE
MOV R4sR.FOBL(RS) F INSERT LENGTH OF COMHAND

THIS COMMAND WILL BE PASSED TO THE MAIN COMMAND DISFATCHER (MCR...):»
WHICH WILL START A COFY OF FIF AND GIVE IT THE COMMAND. THE RFOI
DIRECTIVE COULD RE USED TO GIVE THE COMMAND DIRECTLY TO ...FIF AND
GIVE THE RESULTING TASK A DIFFERENT NAME. IN THIS EXAMFLE:

WE COULD' CALL THE RESULTING FIF TASK *TYFTNN' WHERE THE LAST

THREE CHARACTERS (TNN) ARE REFLACED BY A DEVICE NAME CHARACTER AND
UNIT NUMBER. FOR EXAMPLE, IF THE *T* COMMAND WAS TYPED ON TT10:

THE RESULTING TASK NAME COULD BE MADE TO BE “TYFPT10". THIS HAS THE
ADVANTAGE OF ALLOWING THE TASK TO RE ARORTED RY AN "ARD TYF®" COMMAND:»
INSTEAD OF 'ARO FIF*, THUS THE USER WOULDIN NOT HAVE TO KNOW THAT THE
*T* COMMAND HE ISSUED IS ACTUALLY REING SERVICED ERY THE FPIF TASK. THIS
IS EXACTLY WHAT THE DCL CLI DOES. IT IS NOT DONE HERE

TO SIMFLIFY THE EXAMFLE. FICKING UF THE TERMINAL NAME AND UNIT

NUMBER, CONVERTING IT TO RADSOs AND SUPPLYING IT IN THE RFOI DIRECTIVE
ALONG WITH A DIRECT REQUEST OF FIF IS LEFT AS AN EXERCISE TO THE USER.
(BE CAREFUL ON RSX~11M-FLUS SYSTEMS WITH MORE THAN &4, TERMINALS).
NOTE THAT REQUESTING FIF DIRECTLY AVODIDS A SURSTANTIAL AMOUNT OF SYSTEM
QVERHEAD.

D R IR TR ST TR P P L T TR P T P 1

BR ISSCHD fEXECUTE COMMAND

;

3 COMMAND IS NOT *T" OR "#*s SO0 GIVE IT TO MCR AS IS.

i

50¢¢ MoV $¥CMDRUF+G.CCRF+R.PORF(RS) PUT ADDRESS OF STRING IN DFE
MOVE G.CCCT(ROYsR,FOBL(RS) #FPUT LENGTH IN RFOI DFE

;

3 ISSUE RPDI$ DIRECTIVE TO EXECUTE COMMAND

H

ISSCMD? MOV (RO)Y»R,FODV(RS) #FUT NAME OF ISSUING DEVICE IN RFOI
MOVE G.CCUNCRO) sR.FOUNC(RS) $COPY UNIT NUMBER
MOVE IBUF+G.CCPU»R.FPOUM(RS) SPROFAGATE UIC OF TERMINAL
MOVE IBUF+G.CCFU+1sR.FOUG(RS)
MoV IBUF+G.CCOAR.FOOACRS) FCOFY ID FARENT IN CASE WE WERE SFAWNED
DIRS $RFOI iPASS COMMAND TO EXECUTOR TASK
BCC START #IF CC» SUCCESS
BR 110% i ERROR
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CONTROL IS TRANSFERRED HERE IF UMKNOWN COMMANDS ARE TO EE REJECTED
INSTEAD OF BREING FASSED TO MCR.

O W W e e

0%3 Mov ¥ILLsR1 $FOINT TO MESSAGE TO RE PRINTED
MOV #ILLLENsR2 +GET LENGTH OF MESSAGE
CALL ISSHSE # IGSUE MESSAGE
ER START $TRY FOR NEXT COMMAND

ERROR HANDLING COLE

- e e

100%: CLR RO sFATAL ERROR ON GCCI%
ER 150¢
110%: MOV ¥1sRO sFATAL ERROR ON RFOI$
120%: Ior iFATAL
150¢: Hov $CHLOSTsR1 FFOINT TO MESSAGE TO RE FRINTED
MOV #CLLENsRZ FGET LENGTH OF MESSAGE
CALL ISEMSE6 # ISSUE MESSAGE
ER START

+DSABRL LSE

A SYSTEM MESSAGE WAS RECEIVED INSTEAD OF A COMMAND,

- w e

MSG? CHFE #+CM.LKTsGL.CCUN(RO) IS IT A NEW TERMINAL LINKED TO US7?
EEQ 10% #iIF EQ YES
CHFER #¥CM.RMT»G,.CCUN(RO) 3IS IT A TERMINAL REING REMOVED
EEQ 20% yIF EQ YES
CMFER #CM.EXT:G.CCUN(RO) $IS IT AN ELIMINATE ALL FACKET
BEQ 50% FIF EQ YES
CMFE #CH.ELM»G.CCUNCRO) $I8 IT A CLI ELIMINATION MESSAGE
BEQ S0% iIF EQ@ YES
BR START + IGNORE ALL OTHER MESSAGES

ISSUE WELCOME MESSAGE

[ TR TEeTY

0%: MOV #LKTsR1 iFOINT TO MESSAGE TEXT
MoV FLKTLENsR2 $GET LENGTH
ADD #6.,CCRFsRO FFOINT TO TERMINAL THAT WAS SET
BR 30% §

ISSUE GOODERYE MESSAGE

B e e e

0s: Mov RMT.R1 sFOINT TD MESSAGE TEXT
MoV $RMTLEN-R2 FGET LENGTH
ADD #6.CCRBF RO sFOINT TO TERMINAL NAME
3088 CALL ISSMSG s ISSUE MESSAGE
JMF START SGET NEXT COMMAND
H
3 WHEN AN ELIMINATE ALL MESSAGE IS RECEIVEDs EXIT IMMEDIATELY.
i
S0%: EXIT$S
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ROUTINE TO FRINT TO TERMINAL

INFUTS?

RO=AIDRESS OF NAME OF TERMINAL TO PRINT TO
R1=ADDRESS OF MESSAGE TO FRINT
R2=LENGTH OF MESSAGE

QUTFUTS?
NONE

THIS ROUTINE FRINTS THE SFPECIFIED MESSAGE ON THE SFECIFIED' TERMINAL.
ALL ERRORS THAT MIGHT. RESULT ARE IGNORED. IN GENERAL, CLIS SHOULD
00 ASYNCHRONOUS I/0 WITH COMFLETION ASTSs AND FROVIDE A TIME-OUT
FACILITY TO KILL THE I/0 IF IT HASN’'T COMFLETED IN A CERTAIN

AMOUNT OF TIME. THIS FREVENTS TERMINAL I/0 FROM HOLDING UF

COMMAND FROCESSING. THIS IS NOT DONE HERE FOR SIMPLICITY.

ISSMSG: MOV (RO) sALUN+A.LUNA  3SET UP DEVICE NAME

MOVE 2(RO) pALUN+AL.LUNY FAND UNIT NUMEBER
CLRE ALUN+A, LUNU+L +CLEAR HIGH RYTE

DIRS FALUN JASSIGN LUN S5 TO THE SPECIFIED DEVICE
ECS 10% #IF C8y SKIF I/0
Mov R1,QI0W+Q.I0OFL FSET ADDRESS OF MESSAGE
MOV R2,QI0W+Q.I0OFL+2 $INSERT LENGTH OF MESSAGE
DIRS #$QI0W #00 I/70 AND WAIT FOR IT
10%2 RETURN

+END START

11.3.2 FORTRAN CLI

acoooaoooooOooQoOoooOoon

THIS TASK (TMCLI) ILLUSTRATES THE USE OF THE CLI CONTROL DIRECTIVES OF
REX-11M V4.0 AND RSX-11M-FLUS V2.0.

WHEN SET UFP AS A TERMINAL’S CLI» IT FROVIDES THE FOLLOWING COMMANDS!

T - TYFE FILE
M - SET TERMINAL TO MCR

IF THE FIRST TWO LETTERS OF THE COMMAND ARE NOT *T* FOLLOWED

BY A SPACE, OR "M" FOLLOWED BY A CARRIAGE RETURN,

THE COMMAND IS PASSED TO MCR FOR EXECUTION. THEREFORE»

USERS AT TERMINALS SET TO THIS CLI WILL SEE THE ENTIRE MCKR COMMAND SET

AS BEING PRESENTy FLUS THE "T*' AND *"H® COMMANDS. IF THE /DFR SUBKEYWORD

IS INCLUDED ON THE CLI /INIT COMMAND, USERS WILL KNOW IMMEDIATELY IF

THEIR TERMINAL IS SET TO THIS CLI BY THE DOURLE RIGHT ANGLE EBRACKET FROMFT.
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IF TMCLI IS INITIALIZED WITH THE /MESSAGE KEYWORD, TMCLI WILL
GREET USERS WHEN THEIR TERMIMNAL IS SET TO THE CLIs AND' SAY GOODEYE
TO THEM WHEN THEY SWITCH AWAY.

IN ORIER TO BRING THIS CLI UF ON THE SYSTEM, ISSUE THE FOLLOWING
COMMAND SEQUENCE!:

*FOR TMCLI»THMCLI/-SF=THCLI

>TKB THMCLI/FF»THCLI/-SF=TMCLI,[1,11IFOROTS/LE

*INS THMCLI/CLI=YES/TASK=...TMC

*CLI /INIT=THCLI/MESSAGE/DPR="<15512%/>>/"/TASK=,.,.THC

IF USING FORTRAN IV-FLUS INSTEAD OF FORTRAN IV, THE FIRST THWO
COMMANDS ABOVE WOULD EBE!?

*F4P TMCLI»TMCLI/-SF=THMCLI.FTN
=*TKB TMCLI/FFP,»TMCLI/-SF=TMCLI»L1+11F4FOTS/LE

TO SET TERMINALS TO THIS CLIs ISSUE THE FOLLOWING COMMAND
WHERE TTNN! IS REFLACED EY THE TERMINAL NUMBER OR TI

*SET /CLI=TTNNITMCLI

NOTE THAT THE FROMPT ISSUEDI' IN RESFONSE TO A CONTROL/C DEFAULTS TO THE
NAME OF THE CLI, WHICH IS °*THMCLI>".

TMCLI CAN BE ELIMINATED FROM THE SYSTEM BY THE FOLLOWING COMMANDS, ASSUMING
NO TERMINALS ARE SET TO IT:

2CLI /ZELIM=THMCLI
>REM +\.THC

EXPERIMENT WITH THE OTHER SUBRKEYWORDS OF THE CLI /INIT COMMAND, THE CLI
/ENABLE AND CLI /DISARLE COMMANDSs AND WITH THE /MESSAGE SWITCH ON THE /INIT
COMMAND TO OBSERVE THE EFFECTS. ALSO TRY CHANGING THE /TASK=

SWITCH ON THE INS AND CLI /INIT COMMAND TO */TASK=TMCLI" AND NOTICE

THAT ONLY ONE COFY OF THE TASK WILL EXIST FOR ALL TERMINALS» RATHER THAN

ONE FER COMMAND, IF YOU DO THISs YOU SHOULD ALSO CHANGE THE OPTION

ON THE GTCMCI DIRECTIVE FROM GC.CEX TO GC.CST SO THE TASK WILL STAY ACTIVE
BUT STOFPFED WHEN NO COMMANDS ARE OUTSTANDING FOR IT.

BUFFER AREAS

COMMAND BUFFER - THIS BUFFER IS USED IN THE GTCMCI DIRECTIVE. IT CON-
TAINS INFORMATION ON THE COMMAND RECEIVED (8 BYTES)
AND THE COMMAND TEXT.
BYTE CMDBUF(264)

INTEGERX2 CBLEN ! NOTE THAT ON M+ THE MAXIMUM COMMAND
DATA CBLEN/263/ ! LENGTH IS 255.
INTEGERX2 GCCDV, GCCCL ! ASCII DEV NAM» 4 CHARS IN CMDN LINE

BYTE GCCCT» GCCUN, GCCBF(255) ! # OF CHARS, TERMINAL UNIT #, CMD
EQUIVALENCE (GCCDV,CMDRUF), (GCCCLsCMDBUF(5))s (GCCCTsCMORBUF(4)),
1 (GCCEFyCHDEUF(?))» (GCCUNCMIRUF(3))
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INFORMATION BUFFER - ALSO RETURNED IN THE GTCMCI DIRECTIVE.
BYTE IRUF(14)
INTEGERXZ GCCFU
DATA IRLEN/14/,GCCFU/9/ ! LENGTH OF IBUFs LOGIN UIC ODFFSET
INTEGERX4 GCCOA ! ADDIIR OF OFFSFRING CONTROL BLOCK FROM FARENT
EQUIVALENCE (GCCOAsIEBUF(?7))

BUFFER IN WHICH TO GENERATE COMMANDS
BYTE BUF(72) ! RUFFER IN WHICH TO GENERATE COMMANDS
REAL¥8 TCMD(2) ! FOR CONVENIENCE IN ASSIGNMENT STATEMENTS
EQUIVALENCE (BUFsTCMID

MCR TASK NAME IN RADSO

INTEGERX4 IMCR ! MCR TASK NAME IN RADSO0
DATA IMCR/SRMCR.../

DIRECTIVE SYMBOLIC VALUE DEFINITIONS

INTEGERX2 GCCCSs GCCEXs GCCSTs GCCND

DATA GCCCS» GCCEXs GCCST» GCCND /0» 1s 2, 128/ | INCP VALUES IN GTCMCI
DATA ISCLR 70/ ! IS.CLR RETURN CODE
INTEGER¥2 CMELM, CMEXTs CHLKT, CMRMT | TERMINAL CODES FOR SYSTEM MSGS

OATA CHELM» CMEXTs CMLKT» CMRMT /5s 6+ 7, 8/
CLI CODRE

TO FORCE THE CLI TO EXIT INSTEAD' OF RETURNINGs THE GC.CEX OFTION IS SFECI-
FIED IN THE GTCMCI DIRECTIVE BRELOW. IF THE CLI IS INSTALLED SO THAT ONLY
ONE COPY OF THE TASK WILL EXIST FOR ALL TERMINALS: CHANGE THE VARIAERLE
GCCEX BELOW TO GCCST. THIS SPECIFIES THE GC.CST OFTION S0 THAT THE TASK
WILL STAaY ACTIVE BUT STOFFED WHEN NO COMMANDS ARE OUTSTANDING FOR IT.

1 CALL BTCMCI(CHMDEUF,CBLENs IBUFyIBLENsOsBCCEX,»IDS) ! GET CHMD FOR CLI
IF (IDS .LT., 0) GO TO 100

IF THE GTCMCI DIRECTIVE HAD THE GC.CST OFTION SFECIFIEDs WE MAY HAVE
JUST BEEN UNSTOPPED, SO WE HAVE TO GET THE COMMAND.

IF (IDS .EQ. ISCLR) GO TO 1 ! WERE WE JUST UNSTOFFED?

IF (GCCDV .EG. 0) GO TO 200 ! IS THIS A SYSTEM MESSAGE®?

IGCCUN = GCCUN ! CONVERT RYTE TO INTEGER (UNIT #)
CALL ASNLUN(S,GCCDV,IGCCUNsIDS) ! ASSIGN TERMINAL TO LUN 3
IGCCCT=6CCCT ! CONVERT RYTE TO INTEGER

IF (IGCCCT .GE. 0) GO TO S

IGCCCT = 256 + IGECCT ! CONVERT NEGATIVE TO UNSIGNED

9 IF (IGCCCT ,LT. GCCCL) GOTO 150 ! DID ENTIRE COMMAND FIT IN BUFFER?

AT THIS POINT, THE CLI HAS A CODMMAND TO RE FROCESSED. THE CODE FROM

THE LABEL 1 TO HERE SHOULD BE FAIRLY COMMON AMONG ALL CLIS.

FROM THIS FOINT ON» THE CODE WILL BE SFECIFIC TO THE FARTICULAR LANGUAGE
THIS CLI IS IMFLEMENTING. COMMANDS CAN RE ADDED OR DELETED AT WILL
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COMMAND LINE INTERPRETERS

BY MODIFYING CODRE IN THIS SECTION. AS STATED ABOVE, THIS EXTREMELY
SIMFLE CLI FROVIDES TWO COMMANDS, AND GIVES EVERYTHING ELSE TO #MCR.
THIS CREATES AN OFEN-ENDED ENVIRONMENT., REJECTING UNRECOGNIZED COMMANDS
INSTEAD OF FPASSING THEM TO MCR WOULD LIMIT THE TERMINAL USER’S USE OF
THE SYSTEM TO ONLY THOSE OFERATIONS ALLOWED EBY THE CLI. THIS IS

A SECURE WAY OF CONTROLLING SYSTEM USE. IN CASES WHEN IT IS NECESSARY.
IN THIS EXAMPLE, CHANGING THE °*GO TO 50* BELOW., TO A "GO TO 40°

WOULD CREATE AN ENVIRONMENT WHERE THE ONLY OFERATION A USER COULD
PERFORM WOULD BE TO TYFPE FILES ON THE TERMINAL: OR SWITCH BACK TO MCR.
ALL OF THE REST OF THE SYSTEM IS INACCESSIELE. IF NO MEANS OF SWITCHING
BACK TO MCR IS PROVIDED, IT IS IMFOSSIERLE FOR THE USER TO DO

ANYTHING THE CLI DOES NOT EXFLICITLY LET HIM DO.

IS IT A *T*" COMMAND?
IF ((BCCRF(1) .EQ. ‘T‘) .AND, (GCCEF(2) ,EQ. ‘ “)) GO TO 10

CHANGE THE NEXT IF STATEMENT TO "GO TO 40" TO ELIMINATE FASSING UNKNOWN
COMMANDS TO MCR.

IS IT ALSO NOT AN *M" COMMANDT
IF ((GCCEBF(1) . NE. ‘M‘) .OR. (GCCEBF(2) .NE. 13)) 60 TO 50 ! M<CR>
THE USER HAS ENTERED AN "M" COMMAND, SO SET THE TERMINAL TO MCR.
TCMD(1) = ‘SET /MCR’
TCMD(2) = =TI} ¢ ! SET /MCR=TI:?

IGRF IBUF (GCCPU+1) ! (CONVERT RYTE TO INTEGER) GROUF
IMEN IBUF (GCCFPU) ! MEMBER FART OF UIC

ISSUE RFOI$ DIRECTIVE TO EXECUTE COMMAND

CALL RPOI(IMCRsIGRF,IMEM> +TCMD»12,sGCCIVsIGCCUN,»GCCOAYIDS)
IF (IDS .LE. 0) GO TO 110 ! ERROR?
GO TO 1 ! BACK TO START

THE USER HAS ENTERED A *T* COMMAND S50 CONSTRUCT THE NECESSARY FIF
COMMAND AND SEND IT TO HMCR
10 TCHMD(1) = ‘PIF TIi=" ! PUT BEGINNING OF FIF CMD IN RUFFER
I2 = 8 ! FPOINTER INTO TARGET BUFFER
Do 20, I1 = 10, CBLEN ! BEGIN AT SFACE AFTER THE T IN CMDEBUF

IF (CMDBUF(I1) .EQ. 13) GO TO 30 ! END OF COMMAND? (<CR3>)
IF (CMDBUF(I1) .EQ. 7 ‘) GO TO 20 ! SKIF AMNY SFACES
I2 =12 + 1 ! COUNT CHARACTER
BUF(I2) = CMDRUF(I1) !} COFY INTO OUTFUT BUFFER
20 CONTINUE

THROLO — T
FONT AR

UF{GCCFU
IMEM = IBUF(GCCFU

1 il NI = d v S
H : Y

CONVE EYTE
EMBER FART OF

-~
|

[}
<

Ti) NTEGER) GROUF
)

i
IC

x -~
cQ

!
ISSUE RPOI$ DIRECTIVE TO EXECUTE COMMAND
CALL RFPOICIMCR,IGRF,IMEM»sTCMDsI2»,GCCIV,IGCCUN»sGCCOA,IDS)

IF (IDS .LE. 0) GO TO 110 ! ERROR?
GO TO 1 ! RACK TO START
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IN THE ABROVE SECTION OF CODE» THE RFOI DIRECTIVE WAS USED TO FASS

THE FIP COMMAND TO THE MAIN COMMAND DISFATCHER (MCR...)»s

WHICH WILL START A COFY OF FIF AND GIVE IT THE COMMAND. THE RFOI
DIRECTIVE COULDI RE USED TO GIVE THE COMMAND DIRECTLY TO ...FIF AND
GIVE THE RESULTING TASK A DIFFERENT NAME. IN THIS EXAMFLE,

WE COULD CALL THE RESULTING PIP TASK "TYFTNN" WHERE THE LAST

THREE CHARACTERS (TNN) ARE REFLACED' RY A DEVICE NAME CHARACTER AND
UNIT NUMBER. FOR EXAMFLE, IF THE *T" COMMAND WAS TYFED ON TT10:

THE RESULTING TASK NAME COULD BE MaADE TO RE *TYFT10'. THIS HAS THE
ADVANTAGE OF ALLOWING THE TASK TO BRE ABRDRTED EY AN "ARO TYF" COMMAND»
INSTEAD OF "ARO FIF®*3; THUS THE USER WOULD NOT HAVE TO KNOW THAT THE
"T" COMMAND HE ISSUED IS ACTUALLY BEING SERVICED BY THE FIF TASK. THIS
IS EXACTLY WHAT THE DCL CLI DOES., IT IS NOT DONE HERE IN ORDER

TO SIMPLIFY THE EXAMFLE. FICKING UP THE TERMINAL NAME AND UNIT

NUMBER; CONVERTING IT 7O RADSOs AND SUPPLYING IT IN THE RPOI DIRECTIVE
ALONG WITH A DIRECT REQUEST OF FIF IS LEFT AS AN EXERCISE TO THE USER.
(BE CAREFUL ON RSX-11M-PLUS SYSTEMS WITH MORE THAN 64, TERMINALS).
NOTE THAT REQUESTING PIF DIRECTLY AVOIDS A SURSTANTIAL AMOUNT OF SYSTENM
OVERHEAD.

COMMAND IS NOT 'T* OR *M's SO GIVE IT TO MCR AS IS.

50 IGRF = IBUF(GCCFU+1) ! (CONVERT BYTE TO INTEGER) GROUF
IMEM = IBUF(GCCFPU) ! MEMBER FART OF UIC
IGCCCT = GCCCT ' # OF CHARS IN COMMAND

ISSUE RPOI$ DIRECTIVE TO EXECUTE COMMAND

CALL RFPOICIMCR,IGRF s IMEMs GCCRF+IGCCCTy »GCCDW, IGCCUN, sGCCOASINS)
IF (IDS .LE. 0) GO 70 110 ! ERROR?
GO TO 1 ! RACK TO START

CONTROL IS TRANSFERRED HERE IF UNKNOWN COMMANDS ARE TO BE REJECTED
INSTEAD OF BEING PASSED TO MCR.,

&0 WRITE (Ss62)
62 FORMAT(‘OILLEGAL COMMAND‘)

GO TDO 1 ' BRACK TO START

ERROR HANDLING CODE

100 WRITE (5,102) IDS ! ERROR IN GTCHMCI

102 FORMAT(‘OFATAL ERROR IN GTCMCI DIRECTIVE. DSW=‘sI6)
60 TO 250 I EXIT

110 WRITE (55112) IDS ! ERROR IN RFOI

112 FORMAT(’OFATAL ERROR IN RFOI DIRECTIVE. DSW=‘,I4)
60 TO 250 ! EXIT

150 WRITE (55152) ! ENTIRE COMMAND DID NOT FIT IN BUFFER

152 FORMAT(’OQOSORRY,; PART OF YOUR COMMAND WAS LOST’)
GO TO 1 ! BACK TO START
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c

C A SYSTEM MESSAGE WAS RECEIVED INSTEAD OF A COMMAND

c

200 CONTINUE
IF (GCCUN .ER. CMLKT) GO TD 210 ! IS IT A NEW TERMINAL LINKED TO UST
IF (GCCUN .EQ., CMRMT) GO TO 220 ! IS IT A TERMINAL BEING REMOVEDT
IF (BCCUN .EQ., CMEXT) GO TO 250 ! IS IT AN ELIMINATE ALL FACKET?
IF (GCCUN .EQ. CMELM) GO TO 250 ! IS5 IT A CLI ELIMINATION MESSAGET?

GO TO 1 ! IGNORE ALL OTHER MESSAGES
c
C ISSUE WELCOME MESSAGE
C
210 IGCCUN = CHMDBUF(11) ! CONVERT BYTE TERMINAL UNIT # TO INTEGER

CALL ASNLUN(S5,GCCRFyIGCCUN,IDS) ! ASSIGN LUN § TO SFECIFIED DEVICE
WRITE (5,212)
212 FORMAT (‘OWELCOME TO THE EXAMPLE CLI’)

GO TO 1 ! BACK TO START
c
C ISSUE GOODRBYE MESSAGE
c
220 IGCCUN = CMDRBUF(11) ! CONVERT EYTE TERMINAL UNIT # TO INTEGER

CALL ASNLUN(S,GCCBF,IGCCUN,IDS) ! ASSIGN LUN 5 TO SFECIFIED DEVICE
WRITE (5,222)

222 FORMAT (/0G00I BYE FROM THE EXAMPLE CLI‘)
GO TO 1 ! RACK TO START

C WHEN AN ELIMINATE ALL MESSAGE IS RECEIVED, EXIT IMMEDIATELY
c
250 CONTINUE
CaLl EXIT
END
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CHAPTER 12

THE DCL TASK

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

12.1 INTRODUCTION

DCL on RSX-11M/M-PLUS systems is a task that receives DCL commands by
means of the generalized CLI command dispatcher, translates the DCL
commands to equivalent MCR commands, and sends the MCR commands to the
MCR command 1line interpreter for interpretation and execution. The
DCL task, in conjunction with the CLI dispatcher, provides DCL support
on RSX-11M/M-PLUS 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. 1In addition, this chapter documents the Macro
MetaLanguage, 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 1it, such as altering defaults or
eliminating qualifiers.

For information on DCL syntax and functions, see the RSX-11M/M-PLUS
Command Language Manual. For information on MCR syntax and functions,
see the RSX-11M/M-PLUS MCR Operations Manual. For information on the
CLI command dispatcher, and on alternate CLIs, see Chapter 11, Command
Line Interpreters, in this manual. For information on the Executive
directives used to implement alternate CLIs, see the RSX-11M/M-PLUS
Executive Reference Manual.

The examples of source code in this chapter illustrate features of DCL
and the DCL task, but they are often changed from the actual source
code to make the example clearer. See the DCL source code in [23,10]
for exact information. The command tables for the ASSIG