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PREFACE

MANUAL OBJECTIVES

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

INTENDED AUDIENCE

This manual is intended for system managers, operators, and system
programmers who perform system management functions. The manual is
not intended for general users or applications programmers.

STRUCTURE OF THIS MANUAL

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

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

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

Chapter 3 describes how you use the Console Logger to control I/O to
the console output device (C0): and record system messages at a
terminal and/or in a log file.

Chapter 4 describes how you use the I/O Exerciser (IOX) to detect and
diagnose 1I/0 problems on the disk, terminal, and tape units in your
system's hardware configuration.

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

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

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

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

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 Data Terminal Emulator (DTE) to
log in from a local Micro/RSX system to an external computer system
and conduct an interactive session.

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

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

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

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

Chapter 14 describes the Shuffler, which 1is a task that compacts
memory space in system—controlled partitions.

Chapter 15 descrxbearhow you ~use the RSX-=11M-PLUS fecenf1guzat10n,
services (CON a HRC) to reconflgure system resources to isolate the,
system from the; cts of faulty hardware elements.

Chapter 16 descxl 1] RSX—lLM»PLUS 1/0 Queue Opt1mzzatlon,: which
1mproves the thr yg put‘af the dlsk subsystems used in yOur system.

Chapter 17 descn es Rsx—llM—PLUS Resource Accountlng, whlch creates a
transaction fiIe £ system usage 1nformatlon.

Chapter 18 descr es RSX-IIM-PLUS Shadow Recordlng, which allows your
system to back’uplall 1nformat10n being written ‘to a Files- 11 dlsk.

s«RSX—llM PLUS and Mlcro/RSX Dlsk Data Cachlng, a
ices 1/0 operations by reduclng the number of
sts performed during a disk operation. :

Chapter l9 descr
feature that ei
physxcal 1/0 req:,

Appendix A descrlbes the Serial Despooler, whlch is superseded by the
Queue Manager to handle line-printer spooling for most systems.

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

ASSOCIATED MANUALS

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

Convention

red ink

blue ink

lowercase

UPPERCASE

[optional]

shading

CrhLa)

operating system.

Meaning

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

Designates RSX-11M-PLUS multiprocessor system
information.

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

A vertical ellipsis indicates that part of a
command sequence Oor 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 lowercase word describes the
value to be substituted.

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

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

Square brackets indicate that the enclosed
item is optional.

Shaded pbrtions of text describe only one

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

The symbol (i) indicates that you press a

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

The programs and procedures described in this manual have all been
enhanced to 1include new software features. The following lists
descriptions of new software and the enhancements to previously
existing software for RSX-11M Version 4.2 and RSX-11M-PLUS Version
3.0.

Account File Maxntenance Program (ACNT)

On RSX- llM»PLUS systems, passwords‘~are now automaticaily _encrypted
when they are created.; Passwords can now ‘be up to 39 characters long.

I/0 Exerciser (IOX)

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

Resource Monitoring Display (RMD)
Two new displays about cache regions have been added: the RMD C page,

which displays general statistics about a cache region; and the RMD D
page, which displays detailed statistics about a cached device.

SHUTUP Program

Messages now include a "reason for éhptdowh“ field on RSX-11M-PLUS
systems. eI 5 i , 2 i ‘ :

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

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

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

New INSTALL command examples have been added.

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

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

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

New RUN command examples have been added.
® The SAVE command supports the following new devices:

DU:
MU:

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

® New SET command examples have been added.

New VMR Keywords

The following VMR commands have new keywords:

 (RSX-11M-PLUS ystems only )

. Defines, displays or deletes

- system-wide gical  device
'?.‘iasslgnments.“_,~ e

h ) oA read/write 
~~common will be checkpoxnted to.

;';(RSX~‘1M~?LUS ’jsystems f,only h
j,Infowms'the system that the task
.will  use the fastumapplngg

feature of the Exe&ut1ve.', ‘
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/AVO

/BLKMOD

/DEC

/EDIT

/HSYNC

/PARITY

/PASTHRU

/PRINTER_PORT

/REGIS

/SOFT [=ttnn:]

/TTSYNC

xviii

(Full-duplex terminal driver
only.) Informs the system that
the specified VT100-series
terminal has the advanced video
option.

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

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

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

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

Enables parity generation and
checking.

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

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

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

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

(Full-duplex terminal driver
only.) Enables the terminal
synchronization option for the
specified terminal.
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Modified VMR Keywords

The following VMR command keywords have new information:

INSTALL

SET

/CLI

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

/BUF

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

/POOLSIZE

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

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

DHU11l
DHV11
DLV11
DZQl1
DzZV11l

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

DHU11l
DHV11
DZQ1l1
DZV1l

You cannot specify an answer speed for a DL1l1l or DLV11
multiplexer.

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

DH11
DHU1l1l
DHV11
DZ11
DZV11
DZQ1l1l

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

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

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

DTCO1 LASO LQP0O2

LNO3 LA210 LQPO3

PC3XX VT 2XX

New VMR Error Messages

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

Disk Data Cach1ng

Rsx-llM-PLUS and M1 ro/RSx now 1nclade support for dlsk data caching.
Disk data cachi ~enhances 1/0 operation by reducing the number of
physical 1/0 requ~sts performed durlng a disk operation.

XX



CHAPTER 1

INTRODUCTION

This chapter summarizes the functions of the programs and procedures

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

Chapter 2 - Account File Maintenance Program (ACNT)

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

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

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

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

Chapter 3 - Console Logger

The Console Logger consists of a driver (CODRV) and a task (COT...)
that handle I/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/O Exerciser (I0X) detects and diagnoses I/0 problems on the
disk, tape, and terminal units in your system's hardware
configuration. I0X exercises Files-11 disks, non-file-structured
disks, magnetic tapes, DECtapes, and cassettes. 10X performs three
kinds of exercises. The I0X Command Language enables you to specify
and control the exercise for the units 1n your system. You choose an

exercise appropriate to a unit and set exercise parameters that
determine how the unit is exercised.

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

The Bad Block Replacement Control Task (RCT) handles bad block
replacement and recovery on Mass Storage Control Protocol (MSCP) disks
such as the RA80., Bad block handling on MSCP disks consists of four
stages: detecting, notifying, replacing, and revectoring. The disk
controller (UDAS50) 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) 1/0 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.

The chapter describes bad block replacement functions and recovery
techniques.

Chapter 6 - Resource Monitoring Display (RMD)

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

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

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

On RSX-11M-PLUS systems, a system stat1st1c
count display are also avallable.;ki,(~

_ display and error log

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

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

The Queue Manager (QMG) has the primary function of controlling the
system's 1line printers and the print jobs that are passed to them.
Users can specify the number of copies they want printed, the time the
job is to be released for printing, whether the file is to be deleted
after printing, and which printer they want to use. Users can dlsplay
all information about the QMG queues and can alter the characteristics
of jobs in queues. Some installations may have user-written output
processors that pass 3jobs 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
QMG. 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 out all
logged-in terminals, submitting the user-written command file
LB: [1,2]SHUTUP.CMD to Indirect for execution, stopping the Queue
Manager, Console Logger, and Error Logger (if present), deallocating
checkpoint space, and dismounting mounted devices.

The chapter provides an example and explanation of SHUTUP output.

Chapter 9 - Terminal Emulation and File Operations with Other Systems

A local Micro/RSX terminal can log in to and conduct an interactive
session with an external computer system. This session is established
using the Data Terminal Emulator (DTE). The external system can be an
RSX-11M or RSX-11M-PLUS system, a Professional Personal Computer, or
another Micro/RSX system. Once a local Micro/RSX terminal is logged
in to an external system, the external system becomes the host system.
The host system views Micro/RSX as remote. During an interactive
session, files can be transferred between the host system and
Micro/RSX. Files are transferred using the Micro/RSX File Transfer
Utility.

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

Chapter 10 - Virtual Monitor Console Routine (VMR)

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

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

Chapter 11 - Command Language Interpreters

A command 1line interpreter, or CLI, is a task that services

unsolicited commands meant for the ogeratin% sistem or an application.
These commands are not prompted for by any task nor are they given to

a task by a read operation on a terminal. A CLI is also an efficient
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means of interfacing an application command processor to any number of

terminals, because no read QIO or character AST processing is
involved.

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

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

Chapter 14 - 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.

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

Chapter 15 - RSX—llM—PLUS Reconflguration Services

The reconf1gurat10n serv1ces cons1st of two tasks (CON and HRC) and a
driver (RD:). With these services, you can alter or dlsplay;
information about various system resources such as devices and memory.
The main purpose of the reconfiguration services is to allow you to
isolate faulty hardware so that it does not affect the system
adversely. i : U N Lo i

The chapter describes the functions of CON, RD:, and HRC.,  The
reconfiguration commands are described, with examples of how to use
each one. The chapter also g1ves ‘procedures for :recovening from
various hardware errors. ‘ Ca Nt e
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Appendix A - Serial Despooler (PRT)

The Serial Despooler Task (PRT...) provides a means of eliminating
contention for the system line printer. Rather than waiting for the
line printer to become available, the task directs the output intended
for the line printer to a disk file.

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

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

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

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



CHAPTER 2

THE ACCOUNT FILE MAINTENANCE PROGRAM (ACNT)

RSX-11M and RSX-11M-PLUS each provide an Account File Maintenance
Program (ACNT) for creating and maintaining an account file on a
multiuser system. The account file contains entries for all User
Identification Codes (UICs) authorized within the multiuser protection
system. One UIC can have several users, each user having his or her
password. When you try to 1log in, the system checks the HELLO or
LOGIN command parameters against the account file to determine whether
or not the user should have access to the system.

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

e Last name

@ User's Command Line Interpreter (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
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® Whether the user's terminal is to be slaved after login
e On RSX-llM-FLUS*systems,~a seSsion'idéntifier

e On RSX-lerPLUSﬂéysteﬁsQ the‘ﬁserj&cébﬁnt numbér

2.1 INVOKING ACNT
Invoke ACNT, from a privileged terminal, as follows:
»RUN $ACNT GED

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

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

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

ACNT - Canmot be run from ¢ non-rrivileded terminazl
Use SET FASSWORD to change wour rassword

2.2 ACNT OPTIONS

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

e (C) Create an account file

e (A) Add accounts to the file

e (E) Examine individual account entries in the file

e (M) Modify individual account entries in the file

e (L) List account entries in the file

e (D) Delete account entries from the file

® (S) sort the account entries in the file

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

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

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

You may copy and optionally extend the account file wusing the
Peripheral Interchange Program (PIP) (see the RSX-11M/M-PLUS Utilities
Manual). The new copy will have the default file protection,
therefore, immediately run ACNT. ACNT will detect the incorrect
protection codes and restore proper protection.

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

Ortions 2rel A -~ ANDy © ~ CREATE FILEs I - DELETEs E - EXAMINE:

Lo- LISTy M - MODIFY, & - SORT, CTRIL/Z -~ EXIT

Ernter ortiont O

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

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

2.2.2 Adding Account Entries

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

e UIC (the account number).

® Password.

® User's default system device.

® User's default file protection.

e First name.

® Last name.

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

default).

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

® A through Z, upper- and lowercase

e O through 9

e ' (apostrophe)
° (period)
e - (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 (:).

RSX~11M-PLUS systems include two additional prompts: one is for a
session identifier and the other is for the user account numbet., The
session identifier and user account number are optlonally used by the
Resource Accounting Program (see Chapter 17). 'The session identifier

is also used by the HELLO program (see the RSX#llM/M—PLUs 'MCR
Operations Manual) . : S T 4 :

The foliowing example shows how to add entrles ‘to the account file on
RSX-11M syatems‘ o

Ortions are:;h,- ADLDy € - CREATE FILE, U - DELETE, E - EXAMINE;
L - LIST» M -~ MODIFY, & - SOURTy CTRL/Z = EXIT

Enter ortiond A @D

Enter account or <ESCH fuv urtxons C NoN DY 5915 @@

Passward { =39 chars. ALE2C3 @D

Default ssstem device ( ﬂBU >i DR @D

First name ( <=12 chars. )! JANE @D

l.eat name ( =14 chars. )! RARRETT @&

Default file wrotection ( [8YsNWsGRsWOT )3 RWEDSRWED/RWEDsR @D
Enter user CLI (default=MCR)! DCL @

Slave terminal? Ftr/h]?' N @ ~

UF L ﬂBl'tFOOavOluJJ

In this example, ACNT creates an account in the account file for Jane
Barrett. Jane's password is AlB2C3 and her default system device is
DBO:. Her default file protection is read, write, extend, and delete
access for system, owner, and group; the world has read-only access.
(This is also the system default protection. ) Jane' s CLI is DCL, and
her terminal 18 not slaved after 1og;n. f

ACNT remains in Adﬁ wcde until you press the ESCAPE key to request a
list of options. ; ,
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2.2.3 Examining Account Entries
The Examine option displays two lines of detailed information for each
account in the account file on RSX-11M systems. The first line
contains, from left to right, the following information:

e UIC

® Password

® First name

® Last name

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

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

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

ACNT remains in Examine mode until you press the ESCAPE key to request

a list of options.

:férmétio ffof{an,iac¢0unt‘

f, e Ll«t Paﬁe 1
ﬁTHYJ o
o wf(FNFRYFTEn)

';ﬁniallo%i '
i 2ha1act@r

default system»de’,ce 



THE ACCOUNT FILE MAINTENANCE PROGRAM (ACNT)

[KATHY]). The next line of the display lists her last name, first
name, and, in the password field, (ENCRYPTED) is displayed. If any of
the passwords in any accounts that are being examined are  encrypted,
the password field will display (ENCRYPTED) instead of the password
itself. The third 1line displays Kathy's CLI (DCL), her session
identifier (KLM), and her account number (23). Next, her total number
of logins and last login are displayed. The fifth line of the display
shows Kathy's terminal characteristics (her terminal is set to
noslave) and her default directory strlng is left blank, because it is
also her ‘login default, which is shown in the first line of the
display. The last line of the display shows  Kathy's default file
protectlon.

After examlnlng an account, or a group of accounts, ACNT prompts you
with the follow1ng message:

Rey {RETURN?~£0 continues CTRL/Z for ACNT ortinns menu:

2.2.4 Modifying Account Entries

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

In an RSX-11M-PLUS system, the Modify option also allows you to change
the session identifier and the account number.

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.

The follow1ng example shows how to modify account information on an
RSX-11M system'

Oetions aret A ~ ANNy O - CREATE FILE: I - DFELETE: E ~ EXAMINE

L o= LIBTs # -~ MODIFYs 8 ~ 8SNORT: DTRL/Z -~ EXIT

Enter ortiont M @D

Enter sccount or ZESCH for ortions ( NeN Y1 0+12 @9 :

[E005S,01231  RARE. - BARBARA SPENCER ORO S
Q03708781 15100811 00006 MOR N

This entre T TOV/NITL Y @D

Tupe “ESCr to lesve entrew unchansdged

FPassword ( ==3% chars. )? BRES @

fefault sustem device ( DDU Y1 ESD

Fivst name { <212 chars, }1 €0

Last name ¢ <=14 chars. )3

Enter user CLI (defsult=MORY! DCL @D

Zlave terminzl? L[CY/ZMI1! ED

In this example, Barbara Spencer's account is modified. Her password
(BARB) is changed to BES, and her CLI (MCR) is changed to DCL. ACNT
remains in Modify mode until you press the ESCAPE key to request a
list of options.
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The following example shows how to modify account information on an
RSX-11M-PLUS system:

REX-11M~-FLUS Account File Meintenance Frodram

Account Utility ortions aretl

Add Add an account to file
Nelete lelete an account file entrw
Examine Examine existing account
l.ist List account fTile

Modifa Modifue account file

Sort Sort asccount file

CTRL./Z Terminate utility session

Enter ortiont M
Enter account (dgroury member)! 10,10 G

Ourney = L[O100101 Lodindefaults = NUQOITKATHY]

Lrame = REAN Friame = KATHY Fassword = (ENCRYPTED)
TefCLT = LCL Segsion ID = KLH Account = 23
Totallodineg = 2 Lestlodin = 24-AUG-85 12144022
Characteristics = NOSlave Jefdirstring =

DefProtection = TRWENSRWED;RsR]
This entrw 7 CLY/ANIDILD Y

Ture “ESCH Lo leave entry unchiandged
Fassword {39 ohaerse.e or fewer)! ESC
Default sustaen device (00 3¢
First name (12 chars. or fewer )3 ESC

Lavt nawge (14 chars. or fewer )t ESC

Tefault Firle protection (DSY»0W»GRW01): €D
Ilefault directory sbtrindg KATHLEEN

New directors has bDeen oreated

Enter e CLT (default=RcL)! ED

B

ahle login/lodgout messsges? LY/NI! €SO
on identifier {3 chare. or fewer) IKKK
Account number {4 didits nr fewer)! ESC

In this example, Kathy Bean's account is modified. Her default
directory string is changed to KATHLEEN, and her session identifier is
changed to KKK. ;

When she changed her default directory string, the system printed the
message: : ~ '

Miaw diveclory has been created.

After ACNT has prompted you for changes to all the account fields, it
prompts you with the following message:

Fe TREYURN: bo continusy CTEL/Z for ACNT ostions menud

2.2.5 Listing Account Entries

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

,hdﬁ an atcount to file o
 Delete an account file entry
4£ﬁ¢mmna existing Booount ;
oo kidst account file ‘

‘ “jnmdxfg account file
~ Sort account file 5
k°fTEPm1ﬁ8tﬁ utllxts 99591on G

@D e
‘NE#FRYPTFﬁ twpe Pagsuords?:
gfault no)? EY/N]"’@@

,accounts~you have specifled,: avi

TURNS bo continuer CTRL/Z far AGNT oetions menu?

On RSX-11M systems, this option lists accounts in the same manner.
However, RSX-11lM systems do not support password encryption. When the
list operation is complete, ACNT displays its options and prompts for
a choice.

2.2.6 Deleting Account Entries

The Delete option eliminates individual accounts from the file. After
you specify the account to be deleted, ACNT displays the account entry
and requests a Y (Yes) or N (No) response for verification. If the
response is 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.

The following example shows how to delete accounts from the account
file on an RSX~-11M system:

Ortions arel A ~ ANNy ¢ -~ CREATF FILE, It - UFLETF» F - EXAMINE s

L. - LISTy M - MODIFY, § ~ SORTy CTRL/Z ~ EXIT

Ermter ortiont I @D

Enter sccount or <ESCr for ortions ( NeN )¢ 5512 @D

CLO0%s01277  MLK MAUREEN KACZKA NE1:
OB/04/785 081446151 00004 NCL N

Thiis enterw 7 LLY/NTIL Y @D

Ielete UFD and files? LLY/NII!I Y @D

FIF NELILLOOS 0120 TK k3 %/70E

=FIF DRBLICLO-011005012,.NIRVX/1E

In this example, ACNT deletes Maureen Kaczka's UFD and files.
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The following example shows how to delete accounts from the account
file on an RSX-11M-PLUS system. ‘
REX~11M~FPLUS Account File Maintenance Frodram

Account Utility ortions ared

Add Add an account to file
lelete Nelete an asccount file entrew
Estamine Examine existing account
Lisat List asccount file

Modify Modify account file

Sort, ‘Sort socount file

CTRL./Z Terminate utility session

Enter ortiant I
Enter zeovount (srousy membher)?! 1010 R

OQuwrer = [3100107 Lodgindefaults = DUQOITKATHY]

Lname = REAN Frname = KATHY Pagsword = (ENCRYFPTED)
NefCLT = DCL Session IN = KLH Account = P23
Totalloging = 2 Lastladin = 24-AlG-85 121443122

OCharacteristics = NOSlave  lefdirstring =
NefProtection = [RUETLSRUED«RIR]

This entrey? LY/NIL Y

Delete UFD and files® [Y/ZNT! Y @D
Account entry hes bheen deleted

In this example, ACNT deletes Kathy Bean's account and files.

2.2.7 Sorting 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 an RSX-11M
system:

Oetions ared A -~ ANDy © -~ CREATE FILE, Tt - DFLETFE, F -~ EXAMINE,
L - LISTy W ~ MODIFY: & - GORT, CTRL/Z - EXIT
Erter oetion! 9 @D

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

The following example shows how to sort the account file on
RSX-11M~PLUS systems:

REX~1AIM~FLUE Account File Maintenance Frostvam

Account Utility ortions are!

Aricd Add an scoount to file
liplete Pelete an sccount file entrw
Exemine Fuawning existing acoount
List List account file

Modifu Modify scoount file

Sort Sorl socount Tile

CTRUAZ Terpinste utility session
Enter vsliond S

After the sort operation is complete, ACNT returns the following
message and then redisplays the ACNT menu:

Acveunt File is now sorted e UID



THE ACCOUNT FILE MAINTENANCE PROGRAM (ACNT)

2.2.8 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 systems:

Getiane aret A - ADDy € - CREATE FILEs I - DELETEs E ~ EXAMINE»

L= LISTy ¥ - ﬁﬂDIFYy 8 - S0ORTy CTRL/ZZ - EXIT
Enterv orbiont @D

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

terminal:

OFERATTON COMFLETE

The follow1ng example shows how to exit from ACNT on RSX-11M-PLUS

systemﬂ'“
R‘ 11M~FLUS account File Haintanance‘Praﬁraﬁ

8 Acrmunt “tll]t% prtions arel

A fidd an sccount to file
- lelete o halete an zecount file entry
Examine  Fuamine existing ancuuﬁt
bist o Lobst qununt file
o Modgify o o Hodifty sccount file
o Borl o . Bart oaccount file :
CTRLZZ S Termingte utility session

t”"nher m:ri:urn €L
When you exlt from ACNT, ACNT returns the followlng message.

éftouui ftTv mnn1?3v»t10n is comrlete

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

Explanation: You attempted to add an account with
password that already exists in the account file.

ACNT -- Account file already exists

a UIC and

Explanation: You attempted to create an account file that

already exists.

ACNT -- Account file error

Explanation: The program detected an 1/0 error while

processing the account file.

ACNT -- Account file full

Explanation: The account file 1is full; you cannot add
further accounts. See the description of the Create option

for details on how to enlarge the account file.

ACNT -- Cannot find account

Explanation: You attempted to delete, examine, or modify an

account that does not exist.
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-- Invalid default device name

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

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

[Y/N]:

Explanation: The specified default device 1is not in the
system. If you enter Y, ACNT retains the device name as a
logical device name. ACNT prompts again for the device name
if you enter N.

-- Invalid option

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

~-- Listing file error

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

~-- Syntax or command input error

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

—-~ Workfile - dyn. mem. exhausted

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

-- Workfile - virtual storage exceeded

Explanation: The workfile exceeds virtual memory.



CHAPTER 3

THE CONSOLE LOGGER

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

For RSX-11lM systems, console logging is available only on mapped
systems.

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

3.1.1 CO: as a Pseudo Device

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

3.1.2 CO: with the Console Logger Active

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

There are two advantages to using the console logger to control 1I/0 to
CO:. These are as follows:

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

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

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

3.2 INSTALLING COT... AND LOADING CODRV

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

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

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

3.3 COMMUNICATING WITH THE CONSOLE LOGGER

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

3.3.1 User Communication with the Console Logger

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

3.3.2 Task Communication with the Console Logger

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

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

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

Table 3-1
Summary of Console Logging Commands

MCR Command Meaning

SET /COLOG Displays the current
console terminal and
logfile assignments

SET /COLOG=0ON » Starts console logging

SET /COLOG=OFF Stops console logging

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

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

terminal or changes the
console terminal assignment

SET /COLOG/NOLOGFILE Disables the logfile

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

3.3.2.2 Reading from CO: - Tasks can issue QIOs to read input from
the console terminal. For example, an operator can use the console
terminal to respond to prompts by a system task that require user
input. COT... does not record messages in the log file that are read
from the console terminal.

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

3.4 CONSOLE LOGGING COMMAND DESCRIPTIONS

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

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

>SET /COLOG[[MCRoptionl]...

where:

SET The MCR SET command

COLOG Console logging keyword

MCRoption One of the console logging functions. You can truncate

these options to three letters.

3.4.1 Displaying the Current Console Terminal and Log File
Assignments

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

HEET SU0LOG

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

SHET SC0L0G

cor -

Console = TTOO0O!

Lipsfile = DROOCILLLI-ATICONSOLE..LOGS L

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

cor --
Comenle = None
Lodfile = None

3.4.2 Starting Console Logging
The following command line starts console logging:

FHET /COLOG=0N
When you start console logging, COT... retains the current console
terminal assignment. If you have Jjust bootstrapped the system,
COT... assigns CO: to TTO:. The default location and name of the log

file is LB:[1,4]JCONSOLE.LOG. COT... always creates a new version of
the default log file when you start console logging.

3.4.3 Stopping Console Logging
The following command line stops console logging:
*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 use the MCR DEV command
to monitor how CO: 1is redirected.
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NOTE

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

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

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

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

FHBET ZCOLOG/COTERM

restores the most recent console terminal assignment.

3.4.5 Reassigning the Console Terminal
The following command line reassigns the console terminal:
HET /COLOG/COTELERMIILC=TTrnnt 11
where TTnn: is the newly assigned console terminal. When you
bootstrap your system, the default console terminal assignment is

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

3.4.6 Disabling the Log File
To disable the log file, type the following command line:
BET /COLDG/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.

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

*SET /COLOG/LOGLLFILEIL={filesrecl]]

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

FRET /COLOG/LOGFILE=DROILIN1L 551

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

FRET /C0L0OG/LOGFILE=TESTLOG
In all cases, COT fills in the missing parts of the file specification
with parts from the default file specification, LB:[1,4]CONSOLE.LOG,
and creates a new version of the log file.
To create a new version of the current log file, type the following:
FEET /JCDLOGAOGF TLE:=
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 cf the 1log file 1is created, the rest of the file
specification does not change.
To change the log file back to the default, type the following:
HET SCOLOG/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 enter multiple console logging commands in a command line.
The following command line: starts console logging, assigns the
console terminal to TT17:, and opens a log file named TESTLOG.TST in
the default UFD on LB:

SET /COLOG=0N/COTERM=TTI7{/LOGFILE=TFSTLOCG.TST

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

ZHET SCOLOG/NOCOTERM/ZLODGFILE

3.5 MONITORING THE STATUS OF CO:

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

=NEV LO03
The system responds as follows:
coo: LOADED

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



THE CONSOLE LOGGER
Use the console logging display option to display the console terminal
assignment as follows:

*8ET /COLOG

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

=DEV O

cOos TTrnt
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 is 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: in a log file, then use the
MCR DEV command to determine the status of CO:

FOEV 00
oY LOANED

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

3.6 REDIRECTING CO:

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

*REDN -- Tevice not redirectable

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

*RET TTO:=CO:

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

NOTE

Do not redirect CO: to CO:.
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3.7 READING THE LOG FILE
Because the current log £file 1is 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]JCONSOLE.LOG, and you
type the following:

IP OTIS=DROICC1,431CONSOLE.L OG

PIP responds as follows:

PIF -- Oren failure an inrut file
DROICL»4ICONSOLELLOGYL —- Accessed for write

To read the log file, type the following:
FPTP TIi=DROICLLs431CONSOLE,.ILOG/SR
A sample log file follows:

146343019 Lodout user [19401 TTH3S

156143135 lodin user ALFHA 7933471 TT53¢
14145107 Login  user BRAVD [7+421 TT13:
14044021 k%% DMGY ~-- dismount comslete

14146132 Login user DECNET [240,24021 TT30D
148473122 Lodgin wuser CHARLIE [L7+37371 TT22¢

16347138 %% LFOY ~-— ol ready

16047049 Lodoul wser Tls4) TTS3S

146347088 Lodout user [7:3731 TT22:

16048001 Login  uwser ALFPHA 73340 TTH3:
16149140 Lodin user DEFONET (240,240 HTO!

3.8 SAMPLE CONSOLE LOGGING TERMINAL SESSION

Following is an annotated example which shows a console 1logging
terminal session illustrating how you use all the commands described
in the Sections 3.4 through 3.7.

Example 3-1 Sample Console Logging Terminal Session

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

SHEY SCOLOG

cOorT -
Console = Hone
Losfile = None

DEV 0t

Cocy 1708

FRET /C0LNOG=0N
=EY 03

CO0t LOADED
FGET /C0L0G6
cor -
Consolie = TTH0O0!

sfile = DROOOICUL,411CONSOLELLOGSL
ACOLOG/UDTERM=TTS1 !
JCOLOG/LOGFILE=DR{ICEICL»SSTITEST

Q0 O o0 ©

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

=BET /COLOG

cor -~

Comsole = TTOS1: (7]
Logfile = DROOOILLIOL»SSIITEST..LOGS!

*SET /COLOG/NOCOT

=SET /COLOG

cor -

Console = MNone 9
Lodgfile = DROOOILLIVI»SSIITEST.LOG1

=NEY CO¢
COO» LOADED } e
SET /COLOG/CDTER/NOLOG
=GET /COLOG
CoT -~ ' (10)
Console = TTOS51:

File = MNone?
T /CDLOG/COTERM=TT17t/L06G=
=SET O /COLOG
coT -~ (11)
Console = TTO173
Lodgfile = HROGOOITLICLYSSIITEST..LOG 2 4
=BEY /UDOG=0FF
=SEY /C0L06
coTr -
Console = None @
Logfile = None
=HEY O
Coet TYV17¢
RET YTS1 =001

S
SUEY GO } ®

I\

Coos TTS18

FERET /COLOG=NN/LNG=NRIITL7,3011]
*GET /COLOG

CoT -- 1)
Console = TTOG1:

Logfile = DEOQLILLY»30111CONSOLE.LOGHL
: JLOLOG/COT=TTO/1.0G

/COLGGE

I

X = TTOONE

Logfile = [NROOCOICL1,431CONSOLE.LOGS2 J
“RIP O TTi=LBeLD1 4T T00ONSNLE.LDG

FIF - Oren fTailure on inrat fTile
DROSLCD1,ATTICONSOLELOGS3 ~-— Accessed fTor write
PIF TIi=LRBITCL-A40ICONSOLE.LOG/SR

L&1A3119  Lodgout user [01y470 TTHSE

14343135 Lodgin  user ALFHA CL7y33411 TTHIS

16045107  Login user RRAVOD CTL7-,4211 TT13:

16146121 XXX%X [IMO? - dismount comelets

160446832 lLogin user DECNET I 40,24010 TT30!

146347122 Login user CHARLIFE LE737330 TTR228 m
16147138 %%% LFO! ~-- not readu

16147149  Lodgout wuser [LD1,4730 TTH3ZS

16147158 Lodout user LL72»37371 TT22¢

16348101 Login user ALFHA CL7,334710 TTH3S

16049140 lodgin user DECNET LEZ240»,24071 HTOS

HEY /COLOG/NDCOTERM/NOLOG

COT ~-- Not losgding on 3 terminal or to 3 Filey COT exwiting QD
=TEY COs

COoot TTO!

——
S
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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]JCONSOLE.LOG;l is the 1log file.
These are both the defaults when you bootstrap your system.

Shows how you assign the console terminal to TT51:.

Shows how you assign the log file to DR:[301,55]TEST.LOG.
COT... fills in the missing parts of the file specification
with parts from the default file specification. In this
case, COT... supplies the file type.

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

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

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

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

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

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

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

Illustrates multiple commands on a command line. Starts
console logging, retaining the current console terminal
assignment (TT51:) redirected with the MCR REDIRECT command
in step 13, and opening a log file

DB001:[7,301 JCONSOLE.LOG;1. The display option confirms
these assignments.

Illustrates multiple commands on a command 1line. Assigns
the console terminal to TTO: and restores the default log
file. The display option confirms these assignments. The

version number of the log file is incremented.
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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 wusing the Shared Read
switch. Each message 1in the log file begins with a time
stamp.

® Disables the console terminal and the log file.
COT... exits because no console 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:

COT -- Console driver not loaded, COT exiting
Explanation: The console driver, CODRV, is not loaded.
User Action: Load the console driver and start console logging.
COT -- Maximum consecutive write errors, disabling logfile
Explanation: An error occurred on five consecutive write
operations to the 1log file. COT... closes the log file and
disables logging to the log file.

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

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

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

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

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

hat a SPOOled

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 legal
console terminal. Then stop console logging.

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

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

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

Explanation: An I/O error occurred while COT... was performing
an operation on the log file. The function being performed, x,
is WRITE, OPEN, or CLOSE. The filespec is any legal filespec
designated for the log file. The error code, -nn., is an I/O
error code.

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




CHAPTER 4

THE I/0 EXERCISER {(IOX)

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

e Provides an overview of the steps involved in running an 1I/0
exercise

® Describes how the I/O Exerciser exercises different types of
devices

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

® Categorizes the IOX commands by function

4.1.1 Running an I1/0 Exercise
Before you run an 1/0 exercise, you need to consider the following:

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

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

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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To run an I/0O exercise, you must take the following basic steps:
1. Invoke IOX.

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

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

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

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

6. Monitor the activity and error reports that I0X generates
during an exercise.

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

4.1.2 How IOX Exercises Different Types of Devices

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

In general, 1/0 exercises consist of four steps:

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

2. Reading the data just written
3. Checking that the data read matches the data written
4. Reporting mismatches of data

IOX repeats this process until the exercise has completed.

4.1.2.1 How 10X Exercises Disks - I0X writes a buffer of data to a
disk and then reads that data from the disk. You can also set
exercise parameters that determine the following:

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

® Whether to test blocks sequentially or randomly

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

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

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

® The number of records to be exercised

4.1.2.3 How I0X Exercises Terminals - IOX exercises terminals by
continuously writing out a portion of the ASCII character set to a
terminal that is not logged-in. If LOOPBACK NO (the default) is
specified, this 1is all that happens. If LOOPBACK is specified, IOX
will read the characters back after writing them, compare the two sets
of characters, and report on the comparison between the two sets.
(LOOPBACK mode requires that a loopback connector be connected in
place of the terminal to direct the characters written back to IOX.
IOX depends on the presence of a typeahead buffer to store the
characters Dbetween writing and reading them. See Section 4.4 for
further information on the LOOPBACK parameter.)

4.1.2.4 How 10X Exercises DECtapes - IOX exercises DECtapes by
writing forward/reading forward, then writing reverse/reading reverse
until the end of the tape is reached. IOX exercises DECtapes using a
data buffer of two blocks (1024 (decimal) bytes). You can set a test
parameter only to determine the data pattern that IOX writes to the
DECtape. :

4.1.2.5 Non-File-Structured and File-Structured Volumes - IOX exer-
cises devices on two kinds of volumes: non-file-structured (NFS) and
file-structured (Files-11). The meanings of these terms may differ
slightly from other manuals within the RSX-11M/M-PLUS set. 1In the
context of the I/0 Exerciser, they are defined as follows: all tapes
and terminals are NFS volumes. (Throughout this chapter, the term
"NFS" describes devices and the testing of devices that contain
non-file-structured volumes.) Disks can be either NFS or Files-1l1
volumes. Files-1l1l 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:

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

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

3. Display Commands - Display current default parameters, get
help text for IOX commands, and display status and activity
reports during an I/O exercise.
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4. Parameter Commands - Set default parameters that affect how

IOX tests the devices you select for testing.

Table 4-1 lists the IOX commands under their appropriate categories.

Table 4-1
Four Categories of IOX Commands

Function

Control

Display

Parameter

DESELECT
EXECUTE
FILES11
SELECT
VERIFY

ABORT
CTRL/C
EXIT
PROCEED
RESTART
START

BADBLOCKS 1
CONFIGURE 1l
DENSITY 1
HELP
PARAMETERLIST
PATTERN 1
PRINTSUMMARY
RANGE 1

SPY

BADBLOCKS 1
BUFFERSIZE
COMPAREDATA
CONFIGURE 1
CONTROL _C
DENSITY 1
ERRORLIMIT
INTERLEAVE
LOGFILE
LOOPBACK
PATTERN1
RANDOM
RANGE 1
RECORDS
REPORTERRORS
RETRIES
RUNTIME
SUMMARYTIME
TEMPORARYFILE
VOLUMECHECK
WAIT
WRITECHECK

1. These commands have two forms:

current

4.2 INSTALLING AND INVOKING IOX

IOX is task built as a nonprivileged,
of 50 in the GEN partition.

a priority

one that displays the

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

checkpointable task that runs at
You can run IOX by entering

the RUN command from either MCR or DCL or by installing and invoking
I0X.
4.2.1 1Installing IOX

Install IOX from a privileged terminal with the

command .

For RSX-1lM systems that do not support the Extend Task. Directive (see
the RSX-11M/M-<PLUS and chro[RSX Executive Reference Manual), install

MCR or DCL

IOX with an
Assuming all

initial
unit to be tested simultaneously.

increment large‘ienough to accommodate
10X defaults, allocate GOO(decimal) ‘words _per
For example, to test three

s1multaneously, 1nsta11 on as follows'

>INS SIOX/INF 1800«

~all buffers.
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ms that support the Extend Task D1rective,,

install
crement. Lo

4.2.2 Invoking IOX
You can invoke IOX from any terminal.

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

On RSX-11M-PLUS systems, allocate and mount all units that you want to
exercise. Mount non-file-structured volumes using the /FOREIGN switch
for the MOUNT command.

4.2.2.1 1Invoking an Installed Version of IOX - If IOX is installed,
invoke it with the following command:

10X
10X

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

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

*RUN $10X
When you receive the following prompt, you can enter IOX commands:
TT10x

For RSX-11M systems, if your system does not support the Extend Task
Directive, then run the I/O Exerciser with an *n'rement large enough
to accommoﬁate 11 baffers.k“ Assumlng all 0X defaults,
allocate 600(de;imal) words per device to be ted mAltaneOusly.
For example, to‘4test four devxces 31mu1taneous‘y, i voke on as

When you _nvoke; n unlnstalled version of on on,RSX»IlM systems that

with an 1ncrement.~
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4.3 USING INDIRECT COMMAND FILES WITH IOX

You can use indirect command files as input to IOX. IOX accepts one
level of indirect command files. You can use indirect command files
to set up your test configuration, choose devices for testing, set
exercise parameters, and start and exit the exercise. You cannot
interrupt an I/0 exercise to enter I0X commands from an indirect
command file. The default file type is "CMD."

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

CONFIGURE DB2: ; Adds DB2: to the test configuration

FILES11l DB2: Chooses DB2: for an exercise that preserves

the contents and structure of the disk

~e ~¢

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

~e ~o

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

I

cE VST

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

4.4 SETTING UP A TEST CONFIGURATION

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

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

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

where:
dd The device mnemonic
nn The device number

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

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



THE I/0 EXERCISER (IOX)

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

TOX=TONFIGURE
Niskss

RO e DFO DKo DLo Mo nBEFe RO DO DU
oxXo  nyo  EMO O 8YO0

Tarps !

CTo DTO MFO MMO HME0 MTO  MUG
Terminzls:

1190

To add DK1l: and MM1l: to your configuration, type tune following:
TOX-CONFIGURE DRLD MMt

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

To add TT12: to your configuration, type:
ITOX-00ONFIGURE TT12:

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

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

4.5 SELECTING DEVICES FOR EXERCISING

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

4.5.1 The FILES1l Command

The FILES1l command selects a disk unit with a mounted Files-11 volume
for an 1I/0 exercise. Exercising with FILES11l does not affect the
contents of the disk being tested.



THE I/0 EXERCISER (IOX)

4.5.2 The SELECT Command

The SELECT command selects a unit with an NFS volume for an I/0O
exercise. Invoking the exercising function by wusing the SELECT
command will destroy the contents of the volume being exercised. The
SELECT command is also used to select a terminal for exercising.

4.5.3 The VERIFY Command

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

4.6 EXERCISE PARAMETERS

You set parameters that determine how IOX exercises wunits. 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 FILES11l, SELECT, and VERIFY command lines to
override the default parameter for the specified unit.

4.6.2.1 Parameter Commands for Files-11 Disks with FILESl1ll] - The
following commands affect the exercising of disks that you select with
the FILES1l command:

COMPAREDATA
ERRORLIMIT
INTERLEAVE
RANDOM
TEMPORARYFILE
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You can use these commands to set the default parameters before you
use the FILES1ll command to select a unit. You can also use these
commands within the FILES1l command 1line to override the default
parameters for the unit being selected.

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

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

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

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

Table 4-2
Parameter Commands by Device Type for SELECT

NFS Disks Cassettes DECtapes Magnetic Terminals
Tapes

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

RANDOM

RANGE

RETRIES

VOLUMECHECK

WRITECHECK

1. Cannot be used within SELECT command line.

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

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

4.7 SETTING PARAMETERS FOR EXERCISING FILES-11 VOLUMES

This section shows you how to use IOX to exercise an RL0O2 with a
Files~11 structure. Example 4-1 uses the following IOX commands:

PARAMETERLIST

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

RUNTIME

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

FILES11

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

TEMPORARYFILE

Sets the size of the temporary file that IOX uses for testing
Files-11 disks with the FILES1ll command.

START

Starts exercising units that you have selected for testing.

Example 4-1 Exercising an RLO2 with the FILES11l Command

Akl 1o (1)

MO LS LCUTE (2]
w0 €)

TOXEPARAGMETERLTET
24, COMFARFIIATA= YES 3

CONTROL = YES
LOGFILF= NO
LOORFEATR = N0
FamiiM= YFS&
RUNTIME= 5. i’ REFORTERROR YES > (,
SUMMARYTIME= 1. RETRIES= Y
TEMFORGRYFLLE = 5 YOLUMECHEC K= YES

WaTT= YES

WRITECHFOR= N0

Buffer srace gegdes 090, 11974, 01924, 01, _J

X RUNTINE 3 e
TOXFTLESLL .0 TEMP=800
TOKEFARAMETER 6

(continued on next page)
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Example 4-1 (Cont.) Exercising an RLO2 with the FILES1l Command

levice Mode FPuffersire Filesire/Records/Randge FParameters

0ot Fit G912, 200, ﬂD COM RET RAN ERR=10,
BUFFERSTIE= 1024, COMPAREDATA= YES
ERRORLIMIT= 10, CONTROL .C= YES
INTERI EAVE= 4. LOGFTLE= N
FATTERN= Q. LOOFERACK= N0
RECORD 1024, RANTOM= YES
RUMTIME= X, i’ REFORTFRRORS= YES
SUMMARYTIME= 1. RETRTES= YES
TEMFORARYFILE=500. () VOL UMFCHECK= YF§

WATT= YES

WRITFOCHECK= MND
BafTer seaoe gugdo= 3390, 017208, 51308,801,
LOX-BTaRT (11)

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

@006 o000

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

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

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

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

Note the difference between the defaults displayed by the
PARAMETERLIST command before and after you changed RUNTIME and
selected DLO:.

(8]
o

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

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

Field four shows that the temporary file size used for
FILES11l testing for DLO: is 800(decimal) blocks instead of
the 500(decimal) Dblock initial default. During FILES11
testing, this field refers only to temporary file size.

The START command begins FILES1l testing on DLO: for a
RUNTIME of 3 minutes and uses a temporary file size of
800 (decimal) blocks.

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

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

4.8.1 Exercising a Magnetic Tape with the SELECT Command

The command sequence in Example 4-2 tests a magnetic tape by using a
buffer of 8K Dbytes (which contains the data pattern 052652) to
transfer data.

Example 4-2 illustrates the following commands:

PARAMETERLIST

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

PATTERN
Sets the pattern that IOX writes and reads during an exercise.

BUFFERSIZE

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

DENSITY
Sets the density and characteristic word of the specified
magnetic tape or displays the current density and characteristic
word for the specified magnetic tape unit.

SELECT

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

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

ERRORLIMIT

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

RECORDS

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

START

Starts exercising units that you have selected for testing.
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EXIT

Terminates IOX processing and exits from IOX.

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

AL MMO S
0L MMO S (1)

*T0X

10X

RUFFERS]
ERRORLIMIT= 10, CONTROL .C
INTERLEAVE= 4. LOGF TLE
TERM= 0, Q LOGFPRAC
RECORD
TIME:
BUMMARYTIME= 1. RETRIFS= YES§

TEMFORARYFILE= 500, VOLUMECHECK= YF3

FaT

S

Buffer seaoo gsadges 3790, 01924,101974, 81,

Tox

Densituys 14
TOX:
FARAH h

X

ey

MMo

BUFFERS TR
ERRORLIMIT= 134, CONTROL
THTERLEAVF:= 4, LAGFTLE

RUNTIHE= 35, REFORTFRRORS= YFS
SUMIMARYTIME= 1. RFETRIES= YES
TEGFORARYFILE= 500, VOLUMFOHFCOR= YES

Buf

Tox:

10X
T

FEARAMETERLIST ~

FREATT

fer geace goaadges 353058, 18188, 118092.13.

TE= 1024, (8] COMFAREDATA= YES
YES

2 NO
16024, RANTOM= YES e’
S EFFORTERRORS= YES

WATT= YEH
WETTECHFOR= NO

ERM 12 (3]
UFFER 2192 (4]

niG:

O BRPT Chavacterishic Words= 06040604 (octal) } @3
SELECT MM REFTRIES=MNO NENSTTY=R00 FRROR=100 RFC=20000 ‘3

e
i
4

ice  Mode Ruffersize Filesize/Recordsa/Rande Parameters

: NF S 8192, @ 20000, ® oM FRR=10, @

8192, (3] COMFARETATA= YES
0= YFS
NO
(9] LOOFRACK= NO
FANUNM= YES (7

WATT= YES
WRITFOHECK= MO

SHENSTTY MOt

ihws BHOO RBEL Characteristic Wards 000000 (octal)d J
TaRT

MMas bad Dlockys 112 (decimall) 140 {(actal

e Bommare of ederciser aobivits st 20-00L-85 141850040

IHF —-- Rurd 1 mir. Flassed: 1 mir. Remaininat 4 min,

MMOY == 230. R/W rocussts totaling 230, recards with 1 erenrg
AST "« ewecuted: 344,

ITdle-looe tlerationst 344,

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

I0X -- MMO! bad blockr 486 (decimal) 746 (octzl)
10X ~- MMO! bad Dlocky 551 (decimal) 1047 (octal)

I0X ~- Summery of exerciser activity at 20-JUL-8% 16154150
TIME -- Rurmt 1 mir. Flarsedt T min., Remainminsgd ¢ min.
MMOS -- 217, R/W recquests totaling 217, records with 2 errors
8T s cobedd 300,
Tale-loos iterations? 321,

A DoMWL AT E D TOT AL S 2
1

TIME —-= Funt 5 min. Elaread? 5 min. Remainingt O min.

MO - 121, RAW requests totaling 19123, records with 2 errars
AST s executed: 1,486,

ITdle-loor iterations? 1+670.

TOXEEXLT

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

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

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

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

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

© 6 000

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

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

Changes the PATTERN default.

Displays the device display line for MMO:.

Shows the current BUFFERSIZE of MMO:.

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

®00 660009

Starts NFS testing with SELECT on MMO:.

The remainder of Example 4~2 shows interval reports, error reports,
and accumulated totals generated at your terminal during 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.
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4.8.2 Exercising with the VERIFY Command

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

Example 4-3 illustrates the following commands:
PARAMETERLIST

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

VERIFY

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

RANGE

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

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

RANDOM

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

INTERLEAVE

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

ERRORLIMIT

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

REPORTERRORS
Enables or disables error reports.
SUMMARYTIME

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

RUNTIME

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

EXERCISER (IOX)

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/0O exercise.

Example 4-3

=ALL TIMOS

MO TMO: } (1]
=10X

TOX:=FAR

BUFFERSIZE= 1024.
ERRORLIMIT= 10,
INTERLEAVE= 4,

FATTERN= O,

RECORDS= 1024,

RUNTIME= 5,

SUMMARYTIME= 1.
TEMPORARYFILE= 500,
Buffer gsrace usade= 3290,11924

IOXHVERIFY DMO! RANGE=131000 R
ITOXHREFORTERRDRS NO

IOX=GUMMARY O
TOXER €

TOX:
TuxX: 3
levice Mode Ruffersire Filesize/Records/Kande Farameters
MO VFY 4, 1+ == 1,000, RET INT=999, FRR=50000.
RUFFERSIZE= 1024, COMFARFEDATA-: YES
ERRORLIMIT= 106. CONTROL..C= YES
INTERLEAVE= 4, .OGFILE= YES
FATTERN= 0O, LOOFRACK= NO
RECORDS= 1024. RANDOM= YES
RUNTIME= 0, REFORTERRORS= NO
SUMMARYTIME= 0. VDL UMFOHECK= YES
TEMPORARYFILFE= 500, WALIT= YES
WEITECHECK= NO
Buffer srace usade=s 3290,11912.01912.:01. <

[0X=8T
10X="C
10X ABORT

Exercising an NFS RKO7 with the VERIFY Command

COMFARETATA= YES
CONTROL ..C= YES
EOGFTLE= NO
LOOFRACK= NO
RANDOM= YES
REFORTERRORS=
RETRIES= YES
VOLUMECHECK= YFS§
WATT= YES
WRITECHECK= NO

YES

L1924.01,

~

UF=4 RAND=N INTER=999 ERR=50000 @

4]




THE I/0 EXERCISER (IOX)

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

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

@® Displays the initial default parameter.

©® selects 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 IOX tests only blocks 1 and 1000

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, IOX.LOG, instead of to
the terminal.

G, 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.

@ shows how to start the exercise using the START command and
enter Interactive Mode with CTRL/C so you can enter the
ABORT command to abort the exercise.

Example 4-4 shows the contents of the log file for Example 4-3.
Example 4-4 Log File Output for Example 4-3
0% —-- 20-JUL-85 183245112 fXXx¥k¥k EXFRCTEFR STARTED KEEXKKKE

Filesize/Revovds/Rande  FParameters

Devics

ot

Le =& 12000, RET INT=9%9., ERR=50000.

BUFFERSTIZE= 1024, COMPAREDATA= YFE

EREORLIME LA CONTRDL LC= YES

INTERLEAVE= 4, LOGETL YES

FATTERN= 0. LNOFEANK= N

RECORTIGS= 1024, EAMDOM= YFS

RUNTIME= O, REFORTERRORS= NI

SUMMARYTINE= 0. FRETRTES= YES

TEMFORARYFTLE= S04, VILUMECHECK= YES

WalT= YFS
WRITEDHECK:= HNO

(continued on next page)
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Example 4-4 (Cont.) Log File Output for Example 4-3
Buffer sesce neage= J290,11812,31812,81.

[0Y —~= Summary of everciser aetivity at 20-JUL -85 181273128
TIME -~ Fomd 3 wir,. El= edt 3 min. Remaininsg? 453533 min,
IMod -~ X070, RSAW reauests totaling 20759, hlncks with no ervors
H8T e eaecutedd 3081,

Trile-loor iteratione! 2982,

bt 3 omin. Femainindt A8533 mir.
toteling 2,074, hloncks with no errorve

TIME ==~ Runt O min. ]
UMO A —~- 22074, R/W reaus
AT ¢ executed! 3082,

Ladqte-loor ilerations:

DaGED,

TOX = 26-011-85 18127131 kdkkpday EXFROUTSER ARDRTED dolokkkxkd

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

4.9 10X OPERATING MODES

I0X 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

IOX is in Command Mode after you have invoked it and have received the
first IOX prompt. (section 4.2 discusses 10X prompts.) In Command
Mode, no devices are being exercised, and tasks initiated by the
EXECUTE command are gqueued but not active (see Section 4.12 for a
complete description of the EXECUTE command.) You usually set
parameters, select devices for testing, and initiate tasks to be
executed in Command Mode.

When you press the RETURN key, you receive an 10X prompt. When you
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. Once you have entered
Execution Mode, exercises begin on selected devices, tasks initiated
with the EXECUTE command begin executing, the IOX clock is turned on,
and activity and error reporting begin.

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

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

TO¥ == nly 7C &llowed

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

4.9.3 Interactive Mode

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

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

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

BUFFERSIZE
PATTERN
RUNTIME
START
RESTART

If you enter these commands, IOX prints the error message:
TO¥ - Command valid onle o commsnd mode

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

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

The following commands are valid only in Interactive Mode:

AEORT
PRINTSUMMARY
PROCEED

SPY

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

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

The PROCEED command exits Interactive Mode and enters Execution Mode
unless no activity remains when you issue PROCEED, in which case I0X
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 10X finds errors on the volume being tested, and 1I/0
error reports, that indicate failed QIOs from a driver. You use the
LOGFILE command (see detail in Section 4.12) to direct activity and
error reports to your terminal or to a log file.

4.10.1 Activity Reports
There are three types of activity reports:

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

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

3. Summary Reports - A report of activity between the 1last
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 PFormat of Activity Reports - The formats of activity
reports are indentical except for the first 1line. Interval and
summary reports begin with the time and date of the report. For
example:

1OX - Summarw of wweveiser scetivite at 20-01 8% 11114681264

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

AL D UMULATER TRT AL S

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

INYX =~ Summary of exerciser activitwy a2t J1-DEC-85 113118129

TIME -- Rund 1 min. Flarsed! 2 min, Remaining: 3 min.

SY0L -~ 1874, R/W reauests totaling 1,874, blocks with no errors
ASTs executed? 19875,

Idle-loos iterationst 15803,
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The activity report contains the following information:
® Timing information
- Time between reports as set in the SUMMARYTIME command

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

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

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

- Number of blocks exercised for disks and tapes

Number of bytes exercised for terminals

Number of error encounters on the unit
® Number of ASTs executed
® Number of iterations through the idle loop

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

LOGFILE
PRINTSUMMARY
SPY
SUMMARYTIME

Section 4.12 discusses each of these commands in detail.

4.10.2 Error Reports

You use the REPORTERRORS command to enable or disable error reports.
Section 4.12 discusses the REPORTERRORS command in detail. There are
two kinds of error reports: data compare error reports and I/0 error
reports.

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

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

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

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

() Shows how many other errors were found in the test buffer.

4.10.2.2 I/0 Error Reports - There are 12 1I1/0 errors. If a QIO
fails, the driver returns an I/O failure code to 10X. IOX generates a
specific I/0 error report as a result of the following I/O errors:

1/0 Code Description
IE.ABO Operation aborted
IE.BBE Bad block

IE.DAO Data overrun

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

These error codes are shown in the RSX11M/M-PLUS I/0 Drivers Reference
Manual. Section 4.13 of this chapter presents the format and content
of the 12 error messages that IOX generates because of these error
codes. ’

4.11 THE TASK-BUILD FILE

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

On RSX-11M systems, this file is located on your system - dlsk 1n UFD
[1,24] for mapped systems and [1, 20] for unmapped sy&tems.' ~

On RSX~-11M-PLUS systems, ‘this flle is 1ocated on your system disk in
UFD [1,24].

4.12 COMMAND DESCRIPTIONS

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

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

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

placed on a command, it is wvalid in Command Mode and
Interactive Mode.)
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® 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 I0X Command Language.
All commands are represented by unabbreviated uppercase letters. All
lowercase words in the presentations of command syntax indicate that
you substitute alphanumeric characters for the word.

All numerical qualifiers are decimal.

Brackets [ ] indicate optional elements in the command line.



ABORT

A[BORT] [/ALL]

[taskname]

THE I/O EXERCISER (IOX)

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

There are three forms of ABORT:

ABORT

ABORT/ALL

ABORT taskname

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

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

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

4-24
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BADBLOCKS

BA[DBLOCKS] ddnn: [blocknumbers]

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

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

BADBLOCKS as a Parameter Command

With the BADBLOCKS Parameter Command, you can omit the bad blocks on
your disk from IOX testing. BADBLOCKS does not find bad blocks on
your disk; it allows you to enter those blocks that the BAD utility
has reported to be bad into an IOX bad blocks list for the disk. When
you exercise the disk with SELECT or VERIFY, the blocks that you
entered in the 1list will not be exercised. IOX omits only those
blocks that you listed as block numbers in the BADBLOCKS command line;
blocks marked as bad by the BAD utility but not entered into the bad
blocks list with the BADBLOCKS command are treated as good blocks by
I0X.

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

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

BADBLOCKS DMl: 3

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

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

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

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

through 149 into the bad blocks 1list for DMl:. You can use this
format for the length of a single command line.

4-25
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BADBLOCKS (Cont.)

You can use the two formats together on the same command 1line. For
example:

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

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

BADBLOCKS as a Display Command

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

BADBLOCKS DM1:

This command line displays the bad blocks list for DMl:. If you type:
BADBLOCKS DM1: 3:5,10:4,99,100:50,151

I0X would display:

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

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

BU[FFERSIZE] buffersize

BUFFERSIZE 1is a device-dependent parameter command . You use
BUFFERSIZE to determine the amount of data that IOX transfers for
every read/write operation request when exercising NFS disks,
terminals, magnetic tapes, and cassettes. 10X stores the specified
size in bytes and rounds this number up to the next 4-byte boundary.

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

Although read/write buffers are used for FILES1ll disk testing and for
NFS testing with DECtapes, the buffersize for these devices is fixed.
A 512(decimal)-byte buffer 1is wused for all FILES1l testing. A
1024 (decimal)~byte buffer is used for all DECtape testing.

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

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

COM[PAREDATA] YLES]/N[O]

COMPAREDATA is a device-~-dependent parameter command for FILES1ll 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 10X to compare data patterns,
it compares the data that it writes to the unit with the data it reads
from the unit. If the data read does not match the data written, IOX
prints a data compare error report. Section 4.10.2.1 discusses data
compare error reports in detail.

You can use COMPAREDATA within the command lines of FILES1ll and SELECT

to override the current COMPAREDATA setting for the device being
tested.

The initial default is COMPAREDATA YES.

4-28



THE I/0 EXERCISER (IOX)

CONFIGURE

CONFL[IGURE] [dduu:[=type]l]] ....

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

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

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

TOX=COHFTGURE
10X responds as follows:
Disks:
DBO DDO DFO DKO DLO DMO DPO DRO DsSO DUO
DX0 DYO EMO SYO

Tapes:
cTo DTO MFO MMO MSO MTO MUO

Terminals:
TTO

To add devices to the test configuration, type the following:
ITOX-CONFIGURE DEIY TiR1T DRZD O XX?T YYD MMED MOII=TAPE

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

You must separate unit specifications with spaces or tabs.

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

IOX>CONF

Disks:
DBO DB1 DB2 DDO DFO DKO DKl DLO DMO DPO
DRO DSO DUO DXO0O DYO EMO SY0O XX0 YYO

Tapes:
cCT0O DTO MFO MMO MM5 MQ1l MSO MTO MUO

Terminals:
TTO
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CONFIGURE (Cont.)

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

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

IOX also configures that unit as a disk. For example,
because DKO: and DBO: in the previous example are
configured as disks in the default configuration, 10X

configures DK1l:, DBl:, and DB2: as disks. By the same
logic, IOX configures MM5: as a tape because MMO: has been
configured as a tape unit by default.

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

T ~= i gracified device ture is inconsistent

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

TOXHCONF Tty DRIy DRED O XXD YYD HMMSD  MOALI=TAFE

I0X responds by displaying the following messages:

TOX —-- ¥X03: device buere not srecified - defaglting tn ‘NTISK
0¥ - YY1 device bwre not srecified - defaulting to ‘NTSK-
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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 10X from Execution Mode and enters Interactive Mode.

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

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

CONTL[ROL_C] Y[Es]/N[O]

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

Command Mode

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

Execution Mode

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

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

1O = i 70 a2l lowesd
When you press CTRL/C, you receive the IOX prompt instead of the
MCR prompt and I0X exits Execution Mode and enters Interactive
Mode .
Interactive Mode

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

Section 4.9 describes the three IOX operation modes in detail.

The initial default is CONTROL_C YES.
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DENSITY

DEN[{SITY] dduu: [n] .

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

You use DENSITY as a device-dependent parameter command with an
argument "n" to set the density and characteristic word of a magnetic
tape. (The device characteristic word is defined in the RSX-11M-PLUS
Guide +to Writing an I/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: MU:
1600 800 1600 200 1600
6250 1600 556 6250
800

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

IOX-DENSITY MM:
Densitue= 1600 BFI Characteristic Word= 004004 (octasl)

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

IOX=DENSITY MM: 800

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

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

TOXENENSTTY MM?
Densit=z= B0O RFI Characteristic Word= 000000 (actal)

For tapes other than MT, MM, MS, MU, and MF, enter the density in
decimal. However, I0X displays the density in octal as the
characteristic word. For example:

INX=NENS MQ:
Tensite= 277 RPI Characteristic Word= 004004 (octz]l)

INX-TENS MQ: 800
TOX=DNENS MQl
Dlensitu=s ?7%% RFI Characteristic Word= 001440 (octal)
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DENSITY (Cont.)

This command sequence indicates the following:

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

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

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

DES[ELECT] ddnn:

DESELECT is an I0OX 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 Dbe
tested. If you issue the command in Command Mode (while no testing is
in progress), then DESELECT removes the device from the 1list of
devices to be tested.

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

e Terminates 1/0 operations (if they are in progress)

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

® Deallocates all buffer space associated with the device
® Detaches IOX from the device

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

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

The DESELECT command does not remove a device from the test
configuration.
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ER[RORLIMIT] n

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

You use the SUMMARYTIME command to determine how often IOX generates
interval reports. If you request interval reports every 2 minutes
(SUMMARYTIME 2) and set ERRORLIMIT at 10 errors, IOX will allow not
more than 10 errors on a device 1in a 2-minute interval before
deselecting the device from testing.

You can also use the ERRORLIMIT command within the FILESll, 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 commandstriﬁg

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

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

Tasks you initiate with EXECUTE run in parallel with I/0 exercises.
For example, you use the EXECUTE command to run the BAD utility to
list at your terminal the bad blocks on an NFS disk. You can then
enter this information in the I0X badblocks list so that IOX will not
try to perform I/O operations on the blocks that are bad.

To run the BAD utility on NFS disk DLO:, type the following:
TOXEXE . BAT #0003/ T

In this case, you must include the pound sign (#), as shown 1in the
command line. For tasks such as BAD, whose command line processing
requires a leading space, IOX converts the pound sign to a space. A
task such as PIP does not require a leading space in its command line.
For these tasks, you do not need to include the pound sign in the
command line.

You can also use the EXECUTE command to run a task to do system
testing while I0X is doing 1I/0 testing. For example, if you have
written a CPU exerciser task and installed the task as ...QWK, you can
run this task in parallel with the I/O Exerciser by entering the
following command line:

T
10X

TUTE L QWK /CFU=1144
START

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

Flilesll] dduu: [command=qualifier] ...

FILES1l is a function command. You use FILES1l to select a Files-11
disk for an 1I/0 exercise. Testing a disk with FILES1ll protects the
contents and structure of the disk, because 10X writes into a
temporary file that IOX removes from the disk at the end of the test.
You must first configure the disk if it is not already in the test
configuration before you can select it for testing.

When you select a disk using FILES1l1l, 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 these parameter commands:

[ONFILFS1L CROY COMPARFTIATA=YES RANDOM=NO TEMFORARYFILF=400

This command line selects DBO: for I/O exercising. IOX compares data
read with data written, sequentially accesses the blocks in the file,
and opens a 600-block temporary file. Example 4-1 in Section 4.7
illustrates and describes how you test an RLO2 with FILES1l.

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

When you issue the FILES1ll command 1in Interactive Mode (while an
exercise 1is 1in progress), IOX Dbegins testing the specified device
immediately. When you issue the FILES1l command in Command Mode
(while no exercise is in progress), IOX includes the specified device
in its list of devices to exercise but does not Dbegin the exercise
until you start the exercise with the START command.

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

HLELP]

HELP 1is 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 is a parameter command that sets a device-dependent
parameter for disk testing. The INTERLEAVE command sets the number of
blocks to be skipped before IOX writes the next buffer of data. The
INTERLEAVE factor applies only to sequential testing: that is, if you
have set RANDOM NO. If you have set RANDOM YES, IOX tests blocks on
the disk randomly and ignores the INTERLEAVE factor. The initial
default for RANDOM is RANDOM YES.

You can use the INTERLEAVE command within the FILES1l, 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[0O]

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

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

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

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

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

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

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

® When the exercise ended

® When a log file was started

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

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

INY —— 20-J1.-85 11315824 kkddxktkx EXERCISER STARTED ¥k kkkx
and end with an event line such as:
FPOX == 20-0H 8% 111207134 FXkKEKKKK FAFRCTSER TFRMINATED XEX¥EXEX

The initial default is LOGFILE NO.
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L{OOPBACK] Y[Es]/N[oO]

LOOPBACK is a parameter command that 1is used only for exercising
terminals. The LOOPBACK command causes IOX to read back ASCII
characters it has written to a logged-out terminal. To use LOOPBACK,
you must have installed a loopback connector on the terminal line and
the terminal line must have typeahead enabled.

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

LOOPBACK is useful for testing a terminal line and interface, since
characters must be written by the interface to the line, reversed by
the loopback connector, sent back up the 1line, received by the
interface, and read successfully for I0X not to report an error.
LOOPBACK NO is designed to test a terminal by displaying a portion of
the ASCII character set.

LOOPBACK NO is the default.
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PAR[AMETERLIST]

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

TOXFARAMETERLTST

BUFFERSTZE= 1024. COMPARFDATA= YER w
ERRORLIMIT= 10, CONTROL G YES
INTERLEAVE= 4, LOGFILE= NO

FATTERM= §, LONFRADK= NO

RECORD Fanin= YFS & "
RUNTIME:= & REFORTERRORS= YES
SUMMARYTIME= 1 RETRIESG= YES

TEMPORARYF TLE= 5006, VOLUMECDHEDK:= YES

WATT= YES
WRTTFCHEDK= NO

Buffer space usage= 3290.:1924.:1924.:1. (2]

" The current default parameters

©® 10X buffer space statistics

At most, PARAMETERLIST displays four kinds of information:

® Current execution default parameters

® IOX buffer space statistics
IOX may also list the:

® List of tasks initiated by the EXECUTE command

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

PARAMETERLIST display that correspond to these four kinds of
information.

Example 4-5 PARAMETERLIST Display Shown in Four Parts

e JBAT KDL/ (9]

gy ARYE T F=e ORI THTT (5
Mt S50 RFFERSTZE- 700 R ;
e G010 RANINN=NO TRTFREA (7]

(continued on next page)



THE I/0 EXERCISER (IOX)
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Example 4-5 (Cont.) PARAMETERLIST Display Shown in Four Parts

Hevio

MG
MMG S

Ry
l:lf(vl'

Task

P

B e

e Mode FRuffersize Filesire/Fecords/Range Farameters

VFY 1024, 20, = 14000, RET INT=8, ERRE=10,
SEL 700, 350, LM FERRE=10.
Fi1 512 8200, COM RFT RAN ERR-G0
Dommand line } o
o QUELIETD LIS R |
1024, COMFARENATA= YFR A
10, CONTRI = YES
b, LUOGFILE= MO
LAOFEACK= HO
1024, FaNiQMm= YFQ
AEFORTEFRRORS = YES > (’
1, EFTRIFS=
= SO0, VL LHME G
WATIT= YFQ
WRITFOHECK= NO _
rowrane neades SIIRL, 10200 01888,12. e;

Current defaults at the time you entered the PARAMETERLIST

command. None of the defaults have been changed by the
command sequence in the example. These are the initial
default parameters. You can alter the default for these

parameters. See the description for the appropriate command
in this section.

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

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

Size of the largest free block of I0OX buffer space in
bytes.

freebytes

Total amount of free bytes available in IOX buffer
space.

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

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

0o (©
(4]
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€® sSelected devices and their device-dependent parameters.
These parameters correspond to the default parameters unless
you have overridden the defaults in the command 1line that
you used to select the devices.

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

device
Device mnemonic of the selected device.
mode

Testing mode selected, either VERIFY (VFY), SELECT
(SEL), or FILES1ll (F1l1).

buffersize

Buffer size used for reading data from the device and
writing data to the device. You can alter the buffer

size for magnetic tapes, NFS disks, and cassettes.
Files-11 disks have a fixed buffer size of 512(decimal)
bytes. DECtapes have a fixed buffer size of

1024 (decimal) bytes.
filesize/records/range
One of the following:

® Temporary file size in Dblocks for disks selected
with FILES1l

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

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

parameter
Device dependent parameters. These either specify a value,

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

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

parameters apply to what devices and modes of testing.

This display line corresponds to the command line discussed
next.

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

® A 512-byte data buffer (fixed)

e A TEMPORARYFILE size of 800 blocks
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e COMPAREDATA enabled (by default)

® RETRIES enabled (by default)

e RANDOM YES (by default)

® An error limit of 50 errors
The display line corresponding to the command line discussed
next.
The command line you used to select DMO: with VERIFY. I0X
tests DMO:, using the VERIFY mode with the following
parameters:
® The default buffer size of 1024 (decimal) bytes
® The range of blocks 200 through 1000
® RETRIES enabled (by default)
e RANDOM disabled
e The INTERLEAVE factor set to 8
® The default error limit of 10

© The 1list of tasks initiated by the  EXECUTE command

corresponding to the command line discussed next.
This part of the display has the following fields:

e Task Installed -- taskname (...BAD)

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

® Command Line -- line passed to the task

G) The command line you used to execute the BAD utility.

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

PATTERN is a general parameter command as well as a display command.
You use PATTERN as a parameter command (with an argument) to set the
pattern that IOX writes and reads during I/0 testing. The PATTERN
display command (with no argument) displays all 13 patterns and shows
the pattern that is the current default with an asterisk (*).

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

TOX-FPATTERN
0 = Random Data *
1 = 000000,000000
2 o= AT77T7779377777
3o 1R5252,05252%
4 = 165555,1332332
Hom 18317249 1463126

s (rbquiylthSS
o 02

B o= 111111;111111
007417,007417
021042,021042

1042109104210
12 = 0526525052652

woH

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

TOXFATTERN 3

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

TUX}+HI1FFN

= Random lData

= 000000000000

= 1777779177777

= -")!'f)r"') oc"jr“f): X
165555y 133333
1631265163126
055555y 1555505

= QRRRRDLLPRRRD

= 1iirile111011

= Q07417007417

= OR10A42,021042

o 104210104210

s ORPEGRY 052652

I SN W NG DN O
PR

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

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

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

PRI[NTSUMMARY]

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

I0X 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 IOX 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 I0X 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 1I0X are executing, then IOX
terminates the exercise.

If there is activity, 1I0X 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, IOX 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, IOX skips the number of blocks specified with
the INTERLEAVE command before testing the next block. For example:

IMTERL EAVE 8
CeR AR MO

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 FILES11l, SELECT, and VERIFY
command lines to override the current default parameter, when
selecting blocks for testing.

The initial default is RANDOM YES.
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RANGE

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:

X =kasiF L0 20031500
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:

IO -RaniE 10
0, = 205420,
This is the default for RL0O2 devices. After you issue the RANGE

command 1in the previous example, you can use the RANGE command to
display the current range of blocks to be tested as follows:

1Y =RANAE TL03
200, -x 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 (O:maximum-60).
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RECORDS

REC[ORDS] recordcount

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

TOXERECORDS 200

This command line directs IOX to exercise 200 records on all magnetic
tapes and cassettes. RECORDS O 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 (decimal) 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
1/0 error reports.

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

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

® Error reports never interrupt activity reports.

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

® 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 only in
Command Mode. When you restart the I/O Exerciser, you effectively
reinvoke IOX 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 command
from the list of tasks to be executed

® Unconfigures all devices that you added to the default
configuration



THE I/O EXERCISER (IOX)

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 tgchniques to attempt to recover
from an error. RETRIES NO inhibits an I/0 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. Note that RUNTIME is valid
only in Command Mode, when no exercising is 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 O, 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 5 minutes.
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SELECT

SE[LECT] dduu: [command=qualifier] ....

SELECT is a function command. The SELECT command selects a device
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.

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 Terminals
Tapes

BUFFERSIZE BUFFERSIZE COMPAREDATA BUFFERSIZE BUFFERSIZE
COMPAREDATA COMPAREDATA ERRORLIMIT ERRORLIMIT COMPAREDATA
ERRORLIMIT ERRORLIMIT DENSITY ERRORLIMIT
INTERLEAVE RECORDS RECORDS LOOPBACK
RANDOM RETRIES

RANGE

RETRIES
VOLUMECHECK
WRITECHECK

The following command line illustrates some of these commands:
TOX=GFL 010 RANG=10014000 RET=YES RANDN=NO INT=8 RUF=2000
This command line does the following:
® Selects DLO: for I/0 exercising
® Tests only blocks 100 through 4000

@ Allows the driver to retry I/O operations if it encounters
errors

® Accesses the blocks on the volume sequentially testing every
eighth block

® Uses a data buffer of 2000 bytes for data transfer

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

When you issue the SELECT command in Interactive Mode (while an
exercise 1is 1in progress), IOX Dbegins testing the specified device
immediately. When you issue the SELECT 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.
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SELECT (Cont.)

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

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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SPY

SP[Y] [dduu:]
SPY is a display command. You use the SPY command only in Interactive
Mode (exercising in progress) to display status information on
device(s) being tested.
If you do not specify an argument with SPY, you will receive a display
of status information on all devices being tested. When specified
with a device and unit specification, SPY displays status information
only for the specified device. For example:

=8RY DRO:
I0X outputs the following:

nEo: - TYPE=FL1 VRN=205, T/0=a8T Queued FUNCTTON=WRTTE
This output indicates the following:

® Device being exercised (DBO:)

® Type of testing being performed on the device: FILES1ll (F1ll),
SELECT (SEL), VERIFY (VFY)

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

® 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

STL[ART]

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

After you have set your test configuration and selected the devices
you want to test, use the START command to begin exercising the
selected units. 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 that you use to specify how
often (in minutes) I0X outputs interval reports. (See Section 4.10
for a complete discussion of interval reports). You can suppress
interval reports by setting SUMMARYTIME to O.

The initial default is 1 minute.
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TEMPORARYFILE

TLEMPORARYFILE] filesize

TEMPORARYFILE is a device-dependent parameter command that applies to
the testing of Files-1l1l disks with the FILES11 command. The FILES11
command protects the contents of the disk by writing them to a
temporary file, which IOX deletes at the end of the exercise. You
specify the file size in blocks.

You can use the TEMPORARYFILE command in the FILES1l 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 its command 1line to override the default parameters for the
device being tested:

BUFFERSIZE
ERRORLIMIT
INTERLEAVE
RANDOM
RANGE
RETRIES

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

ITOXEVERTEY DG RANGE LO00I3000 ERRORLIMIT=-1000

This command line selects DMO: for read only testing of blocks 1000
through 3000 (inclusive) with a maximum of 1000 errors before 10X
deselects the disk.

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 use the VERIFY command in Interactive Mode (while an exercise
is in progress), IOX begins testing the specified device immediately.
When you issue the VERIFY command in Command Mode (while no exercise
is 1in 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.

Example 4-3 in Section 4.8.2 illustrates and explains how you test an
NFS disk with VERIFY.
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VOLUMECHECK

VO[LUMECHECK] Y[Es]/N[0O]

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-1l1 structure. If VOLUMECHECK is enabled (VOLUMECHECK YES), 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 values for the disk being selected.

The initial default is VOLUMECHECK YES.
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WAIT

WALIT] Y[ESs]/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 effect on tasks initiated with the EXECUTE
command.

WAIT YES requires IOX to wait for an event flag to signal that an I/O
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 I/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.



THE I/0 EXERCISER (IOX)
WRITECHECK

WRLITECHECK] 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
IO.WLC (write 1logical block with check) to the driver instead of

IO.WLB (write logical block). 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 if 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. 1If RETRIES is disabled or if RETRIES is
enabled but the retry count for the driver 1is exceeded, 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 1line to
override the current default for the device being selected.

The initial default is WRITECHECK NO.
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4.13 ERROR MESSAGES

IOX generates two types of error messages: error messages with device
specifications and error messages without device specifications. IOX
displays device specifications as appropriate.

The format for an error message with a device specification 1is as
follows:

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 1is as
follows:

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.

I0X =-- dduu: bad block, xxx (decimal) xxx (octal)

Explanation: IE.BBE error code returned to 10X (bad block
error).

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

IOX -- dduu: block number out of range

Explanation: You used the BADBLOCKS command to enter a Dblock
number in the bad blocks list that is outside the range of blocks
that you specified with the RANGE command.
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IOX == TTuu: buffer size being reduced to typeahead buffer size

Explanation: The buffer size specified or used by default is
larger than the size of the typeahead buffer.

User Action: None. IOX will reduce the buffer size to equal the
size of the typeahead buffer.

IOX -- dduu: buffer size is greater than default

Explanation: The buffer size 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 buffer size (using
BUFFERSIZE by itself) or lower the buffer size override for the
device (using BUFFERSIZE within the SELECT or VERIFY command
line).

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

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

Explanation: IOX 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 position 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 bad blocks 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.

IOX -- 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 and that
I0X is configuring that device 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
1 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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-- TTuu: does not support the LOOPBACK command

Explanation: LOOPBACK cannot be used with the selected terminal
line. This is because of insufficient support in the terminal
driver (LOOPBACK is supported only with the full-duplex terminal
driver) or because typeahead is disabled.

User Action: For full-duplex terminal driver systems, enable
typeahead.

—- dduu: does not support the x command

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

User Action: None.

-~ dduu: duplicate block number

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

User Action: None.

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

Explanation: IO.EOT error code returned to IOX (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-11l 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: IOX could not attach the unit.

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

For RSX11M-PLUS systems, mount devices with the /FOREIGN switch.



I0X

IOX

I0X

IoX

I0X

I0X

I0X

THE 1/0 EXERCISER (IOX)

-- dduu: failed to detach

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

User Action: None. This is a possible operating system problem.

-= 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 or by using
TEMPORARYFILE within the FILES1ll command line to override the
default TEMPORARYFILE size for each device.

If you are using the default (500 blocks) when IOX generates this
message, 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 1legal density. See
Section 4.12.
-- dduu: 1illegal range

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

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

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

User Action: None.

-— dduu: I/0 is unsatisfied at timeout - function: xxxx
Explanation: When IOX finishes processing, it waits 5 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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-~ dduu: I1/0 request aborted - unit now deselected

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

User Action: None.

-- dduu: 1is already configured

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

User Action: Use the CONFIGURE command as a display command to
check which devices are configured.
—— dduu: is 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.
-- TTuu: is logged in

Explanation: A user is logged in on the terminal selected.

User Action: Select a terminal line that is not in use.

-- dduu: 1is not configured

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

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

—- dduu: is not mounted or allocated for NFS operations
Explanation: You have selected a device for testing with SELECT
or VERIFY that is not properly allocated and mounted for NFS
testing.

User Action: Allocate and mount the device.

For RSX11M-|
Switch;"

 devices with the /FOREIGN

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

Explanation: IE.DNR error code returned to I0X (device not
ready) .

User Action: Select the device again.
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IOX -- dduu: is 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.

IOX -- dduu: is offline
Explanation: IE.OFL error code returned to IOX (device off
line). The device was taken off 1line while testing was in
progress, or you tried to select a device that was off line. If

testing was in progress on the device when it was taken off line,
IOX 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.

IOX -- dduu: LUN assignment failure

Explanation: This probably means that the device, ddnn:, is not
physically present in your system. It may also mean that you
have exceeded the number of devices that I0OX can support. The
default is 28 devices; the maximum number of devices is 246.

User Action: If the device is not physically present in your
system then take no action. If you have exceeded the number of
devices that I0OX can support, then edit the Task Builder command
file, IOXBLD.CMD (see Section 4.11), to allow IOX to support more
devices.

IOX -- 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.

IOX -- 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.
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IOX -- dduu: unexpected error #xx

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

User Action: None.

IOX -- dduu: unexpected request to queue I/0 - request aborted

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

User Action: Check the device.

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

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

User Action: Check the device and media.

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

Explanation: The unit is file-structured because the device
contains a home block. This error message is generated by select
if you try to select a Files-11 volume while VOLUMECHECK is
enabled.
User Action: IOX 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.

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

Explanation: IE.WCK error code returned to IO0OX (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.
IOX -- Indirect command file syntax error
Explanation: There is an error in the indirect command file.

User Action: Check the indirect command file.

IOX -- Indirect command file nesting level exceeded

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

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

User Action: Reinvoke 10X 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 if you require the EXECUTE
command to properly test your 1/0 devices.
-~ Command input I/0 error

Explanation: I0X 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/O error code returned to I0X by FCS
in the RSX-11M/M-PLUS and Micro/RSX 1I/0 Operations Reference
Manual and take the appropriate action.

-- 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.
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IOX -- Failed to open log file. F.ERR= -x

Explanation: IOX 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: IOX could not open a log file that already exists
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 RSX-11M/M-PLUS and Micro/RSX 1/0 Operations Reference
Manual and take the appropriate action.

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

Explanation: IOX 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 I0OX by FCS
in the RSX-11M/M-PLUS and Micro/RSX 1I/0 Operations Reference
Manual and take the appropriate action.

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

Explanation: I0X exited because an error occurred while IOX was
trying to 1issue 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/0 error code returned to IOX by FCS
in the RSX-11M/M-PLUS and Micro/RSX I1/0 Operations Reference
Manual and take the appropriate action.

IOX -- Fatal system error. DSW= xxx PC+2= xxXx

Explanation: IOX 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 IO0X code.

User Action: Look up the I/0 error code returned to IOX by FCS
in the RSX-11M/M-PLUS and Micro/RSX Executive Reference Manual
and take the appropriate action.

JOX —-- Invalid pattern number
Explanation: You tried to set a data pattern using a pattern
number greater than 12. The valid arguments for PATTERN are O
through 12.

User Action: Enter a valid pattern number.
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IOX -~ 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.

I0OX -- No activity remains - aborting

Explanation: In Execution Mode, IOX determines whether or not
any exercises are in progress or any tasks are executing at one
minute intervals. If I0X finds no activity, it aborts the
exercise and generates this informational message.

In Interactive Mode, IOX 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, I0OX aborts the exercise and issues this informational
message.

User Action: None.

IOX -- 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 wuse the
EXECUTE command to initiate tasks that you want to execute.
IOX -- No buffer space available

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

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

IOX -- No such command - type H for help
Explanation: You entered a command that IOX did not recognize.
User Action: 'Type H (abbreviation for the HELP command), which
displays a summary all IOX commands.

IOX -- 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.
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IOX -- Only CTRL/C allowed
Explanation: You set CONTROL_C YES to enable you to enter IOX
commands while exercises are in progress. Therefore, I0OX 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.

IOX -- Syntax error

Explanation: The command 1line that you 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).
IOX -- 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.
I0X -- 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.

IOX -- Task "xxxxxx" is completed. Status= nnnnnnn
Explanation: The task has completed execution. The name of the
task 1is "xxxxxx". There are four task statuses represented by
"nnnnnnn": SUCCESS, WARNING, ERROR, and SEVERE ERROR.

User Action: None.

IOX -- Task "xxxxxx" is not installed

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

User Action: Install the task from a privileged terminal.

IOX -- Task "xxxxxx" is unable to execute
Explanation: Task "xxxxxx" could not execute.

User Action: Try to execute the task again.
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IOX =- Units are selected - command ignored

Explanation: The BUFFERSIZE command is valid only 1if no wunits
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 larger buffer size for all
devices, use the DESELECT command to deselect all units; then
reissue the BUFFERSIZE command.






CHAPTER 5

THE 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:

1. Detecting

2. Notifying

3. Replacing

4. Revectoring
The disk controller (UDA50) handles the detection of bad blocks and
notification of the driver (DUDRV). The driver activates RCT. RCT
performs all 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.

5.1 BAD BLOCK REPLACEMENT FUNCTIONS

RCT performs the following bad block replacement functions:
e Stores data from the bad block
e Allocates a replacement block
® Updates data structures on the disk

@ Initializes the replacement block

5.2 RECOVERY TECHNIQUES

RCT checks MSCP disks that have just come on line for two conditions:
incomplete bad block replacement, and write-back cache corruption. 1If
RCT determines that bad block replacement was partially completed when
the disk went off 1line, RCT completes the bad block replacement
process. If RCT determines that the write-back cache was not copied
to the disk before the disk went off line, RCT software write-locks
the disk so that the contents of the write-back cache are preserved.
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5.3 INSTALLING RCT

If you select a DU: device in SYSGEN, RCT... and DUDRV are both
built. RCT... is installed and DUDRV is loaded in SYSVMR.CMD. You
load or install and load RCT... and DUDRV only if:

® You have removed RCT... and/or unloaded DUDRV.

® You have edited SYSVMR.CMD to exclude one or both.
If you manually install RCT... and load DUDRV, you must first install
RCT.... Otherwise, you receive a message at the console terminal,
indicating that the Replacement Control Task is not installed.

To instali RCT, use the following command line:

FING $ROT/TASK=RCT, .

5.4 DISK CONFIGURATION OF MSCP DISKS

Three address spaces on MSCP disks are relevant to RCT:
® Logical blocks (LBNs)
® Replacement blocks (RBNs)

® Revector control tables

5.4.1 Logical Blocks (LBNs)

Logical blocks (LBNs) are accessible to user tasks for transferring
data between the disk and the operating system. When the controller
encounters a bad LBN and notifies DUDRV, DUDRV activates RCT to
replace the LBN.

5.4.2 Replacement Blocks (RBNs)
Replacement blocks (RBNs) are blocks reserved throughout the disk that

RCT allocates as substitutes for bad LBNs. RBNs cannot be directly
accessed by user tasks during normal data transfers.

5.4.3 Revector Control Tables
The revector control tables are accessible only by RCT (by way of
DUDRV) and the device controller. Each table entry corresponds to an
RBN according to its location in the table. An entry contains the LBN
being replaced and a code describing the status of the RBN. There are
five status codes:

e ALLOCATED - The RBN is currently being used.

e UNALLOCATED - The RBN is not being used.

e UNUSABLE - The RBN cannot be used.
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® PRIMARY - The first RBN read when a bad block is replaced.

® SECONDARY - The RBN read after the primary blocks are read.
For a given LBN, a primary RBN is in a predetermined location, such as
the last sector of the same track as the LBN. For that LBN, all other
RBNs are secondary.
Sector 0 of the revector control tables stores information in a flag

word that enables RCT to determine if recovery techniques are required
when a disk is brought on line.

5.5 BAD BLOCK HANDLING ON MSCP DISKS
Bad block handling on MSCP disks consists of four stages:
® Detection performed by the device controller, UDA50

@ Notification performed by the controller that notifies the
driver, DUDRV

® Replacement performed by RCT

® Revectoring performed dynamically by the device controller

5.5.1 Bad Block Detection

The UDA50 controller may detect a bad LBN while processing an I/0
request from the driver.

5.5.2 Bad Block Notification

When the UDA50 controller detects a bad LBN, it notifies DUDRV by
listing the bad LBN in an end packet. DUDRV stores this information
in pool and activates RCT.

DUDRV provides RCT with the information necessary to perform bad block
replacement:

e LBN
e I/0 packet address

® Unit Control Block (UCB) address

5.5.3 Bad Block Replacement
RCT performs the following steps in bad block replacement:

1. Emulates an ATTACH to the disk, inhibiting all I/O other than
I/0 necessary for bad block replacement.

2. Reads the data from the bad LBN into a buffer in its data
space.
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3. Determines which RBN on the disk to wuse by applying a
predetermined algorithm.

4. Issues QIOs to DUDRV that update the revector control tables
(discussed in Section 5.4.3).

5. Updates the header and data of the bad LBN by issuing an
I0.RPL to DUDRV. This I/0 function code directs the
controller to indicate in the header of the LBN that the LBN
has been replaced either by a primary or secondary RBN and
writes 128 copies of the address of the RBN in the data field
of the LBN.

6. Initializes the RBN by writing the data read from the LBN
back to the bad LBN. Because the bad LBN has been replaced
by the RBN, the data is written transparently to the RBN by
the controller.

If an RBN is bad, RCT treats it as a bad LBN. RCT finds
another RBN, wupdates the revector control tables, marks the
0ld RBN as unusable, and initializes the new RBN by writing
the stored data back to the bad LBN.

7. RCT detaches the unit, and normal I/0 to the disk resumes.

5.5.4 Bad Block Revectoring

Revectoring is performed dynamically by the device controller. When
the controller first accesses an LBN that has been replaced by RCT,
the controller revectors (redirects) the I/O to the RBN that RCT
designated as the replacement for the LBN. Thereafter, I/0 to the bad
LBN is revectored transparently to the RBN without DUDRV activating
RCT.

5.5.4.1 Primary RBNs - When the controller detects a bad LBN whose
header indicates that it has been replaced by a primary RBN, the
controller directly accesses the RBN.

5.5.4.2 Secondary RBNs - When the controller detects a bad LBN whose
header indicates that it has been replaced by a secondary RBN, the
controller must look up the address of the RBN before it can access
the RBN. The controller finds the address of the secondary RBN in one
of two ways:

1. Checking the data field of the bad LBN, which contains the
128 copies of the RBN

2. Checking the revector control tables for the entry containing
the bad LBN

5.6 COMPLETING PARTIAL BAD BLOCK REPLACEMENTS

When a disk unit is brought on line, RCT checks that no bad block
replacement was in progress when the disk went off line by checking
the flag word in sector 0 of the revector control table. If
replacement needs to be completed, RCT completes the bad block
replacement.
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5.7 PREVENTING LOSS OF WRITE-BACK CACHE DATA
RCT prevents loss of write~back cache data.

A disk with the write-back-cache-in-use flag set will be write-locked
each time it is brought on line. To write-enable such a disk, use the
/WRITE qualifier with the MCR MOUNT command each time you mount the
disk. RCT checks the write-back-cache-in-use flag word in sector 0 of
the revector control tables, software write-locks the disk if the flag
is set, and writes the following TKTN message to the console output
device (CO:):

ddnn: -- Write back caching data lost. Unit write locked
where ddnn: is the disk that RCT has write locked.
NOTE

Because RSX-11M and RSX-11M-PLUS operating systems do
not support disks with write-back caching, this
function is extremely rare.

RCT performs this function only under the following circumstances:

1. A disk with a write-back cache failed to copy the data from
the write-back cache to the disk before going off line, while
on another operating system (that supports write-back
caching), and was then moved to an RSX-11M or RSX-11M-PLUS
operating system.

2. The revector control tables have been altered such that the
write~-back-cache-in-use flag is set.

5.8 RCT AND OTHER RSX11M AND RSX-11M-PLUS UTILITIES

Utilities such as BAD, BRU, and INI treat MSCP devices as
non-last-track devices. RCT does not replace the BAD utility. You
must run BAD on MSCP devices to create a bad block descriptor file
before you initialize the disk. You can use BAD to find bad blocks
and list them in a bad block descriptor file. However, the bad block
descriptor file will not contain any information about blocks detected
by the device controller and replaced by RCT.

5.9 RCT AND THE ERROR LOGGER

DUDRV notifies the Error Logger with an error log packet whenever an
error has been detected that requires bad block replacement. RCT also
generates an error log packet indicating that a bad LBN has been
successfully (or unsuccessfully) replaced by an RBN. RCT logs the
packet under the name of the task that issued the QIO resulting in the
detection of the bad block by the controller.






CHAPTER 6

RESOURCE MONITORING DISPLAY (RMD)

The Resource Monitoring Display .(RMD) is 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 the available pool space. On video
terminals such as VT52s, VT100-series, VT200-series, and Professional
series terminals, 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)
® Active Task List (A)

® Task Header (T)

e Help (H)

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

There are five setup pages. Each setup page is associated with a
display page. (The Help Display Page has no 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.

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

On RSX-11M systems, RMD is available if you selected RMD at system
generation.

On RSX-11M-PLUS, RMD is always available.

6.2.1.1 Installing RMD at Individual Terminals - You must install RMD
in order for non-privileged users to use it. Privileged users can
simply use the MCR RUN command to run $RMD. To install RMD, use the
MCR INSTALL command at a privileged terminal:

FING RMD

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

RN Teagellyseturcommandsd o o

where:

page
One of the display page abbreviations (M, A, T, or H). (There
are also I, S, €, and D pages for RSX-11M-PLUS users.) The
default page is the Memory Display (M).

setupcommands

A valid setup command for the display page that you have

selected. The setup commands are the same as those available to
you from the setup page associated with the display page you
specified. The default setup commands are discussed in Sections

6.4 through 6.6, which describe the content of each display page
and how you use setup commands to alter display parameters.

From a privileged terminal only, you can invoke an uninstalled copy of
RMD using the MCR RUN command. However, MCR command line parsing is
available only if RMD is installed.
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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.

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 sequence:

FHET /UFEF=01y54]
ZHEMN DROI=8Y?
FTF RMOEMO. TSK=RMD.TSK

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

IME RMDEMO/TASK=RMIFMO
.'i='Fd-n RETEMD 1ttt

; RMTIEMO 2 Htond

: FELAVE=LLnnt

SRUM RMIIEMD

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

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

Accesses the Active Task Display

Accesses the Task Header Display
~ Accesses the I/0 Counts Display

Accesses the System Statistics Display o
. Accesses the General Statistics about a Cache Region
‘*,Accessesqthe~Detailed Statlstics about a Cached Dev;ce

vanHAaRz



RESOURCE MONITORING DISPLAY (RMD)

The Help Display also documents how to exit from RMD 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.

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 the following:

FRMTM

If you invoke RMD without specifying a display page:
RMD

RMD defaults to the Memory Display.

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

1]
-~ - (2] (3] (5
RSX~11M V4.2 BL37 (SYDNEY) 512K 23-AFR-85 14:37:43
@ TASK=  XIDLEX ©FREE= SY0:i37189., DE1:114449,
DEO S [IMD DR2$143206., FARS
© FOOL=5770,:5980,315.
5770, 15980, :15, EXCOM1:C
EXCOM2:C
IN: \EET DD P . F D QLC TTFAR T
9 XXT BL M . 1 R MPO . SYSPARST
o é8K {ccs: 1t T . 1 F GOT TRNPaR:T » O
0uT i 00 . RAC.. B ® DRVFAR D
0 MM .« MCF .. R LDRFARST
oK )12 . DF .. U BASIC2:C
T DRIt S S e } GEN D
OXXKKKKRF2RKKKKKASAKKKKKKDSKAKANK L 2BKKKKKL SORKKKKL P 2RKRKKD 24 RKKKK RMSRES:C )
E=F = C T = TINC = [ e e e e et ld@
________________________________________________________________ C._..._..__.‘
256KKKKK2BBRKKKEI20KKKKKIE2KIKKKIBAKKKKRKA 1 6XKKKKA4BEKRKKKABORKKKK

ERRSEQ
® 80
2K-4182-85

Figure 6-1 RSX-11lM Memory Display
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. Figure 6-2 RSX-11M-PLUS Memory‘nisplay : '
Operating system type, version number, and base level.
Six~character name that is a DECnet node name (if DECnet is
running on your system) or the system name that you selected in
SYSGEN (if DECnet is not running on your system).

Size in K words of the system memory.

 kPLUs systems, time elapsed in units of days, hours,
Q,VSane the system was last bootstrapped,; ‘ R

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". Magnetic tapes can
also be displayed, but only if previously selected from the I
setup page.

Pool (dynamic storage region) information in the format:

POOL=X:Y:2Z

where:
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 1line 1is most useful if RMD has been running on a
slaved terminal since the system was last booted.
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On RSX-11M-PLUS systems, secondary pool information in the
following format: Lo (LN I R A :

sEcpoonéa{B:QQQ

where: L
A ;Nnﬁbér of free blecks 1n secondary pool ;
ﬁ Total number of blocks in secondary pool

C%‘ Peree tage of seccndary pool*that is free

The second lin, records, 'e worst case of secondary pool since

you mnvoked ‘RMD. This line Ls most - useful if RMD has been

- running on a;:slaved terminal sxnce‘ thel system - was 1ast
bootstrapped. o , ‘ , ' L

Partitions ln the system uslng the followlng format~
partitionname:type

where:

type

For RSX-11M systems (Figure 6-1), one of the following:

: c ed (dymamxe) partltmon
c Comman partmt on

For RSX~11M~PLUS systems (Flgure 6«2), one of the follow1ng.

D Systemweontrolled (dynamlc) partltlcn o
P Secondary pool partition

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.

Name of each task, common, or driver in memory and its 1location
in memory using the following symbols to designate size, type
(task, common, or driver), and other attributes:

Symbol Attribute

< > Active task

L ] Task not active, yet occupies memory

l l 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 approximate 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 1in the same 1location as the closing
delimiter of the preceding task.
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® VPartition 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 approximate 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.

ﬂD System error count sequence recorded by the Error Logger (always
zero if Error Logger not present in your system).

6.4.1 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 as follows:

® FREEx=ddnn:, where x is a number from O to 3 and ddnn: is a
device name and number

® RATE=s, where s is the replot rate in seconds

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

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 is your system disk (SY:) and the next three
Files-11] devices in your configuration.

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

6.4.2 Altering the Memory Display from the MCR Command Line

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

CRMIY My FREFEZ=IMO Ly RATE=3
RMD displays the number of free blocks on DMO: instead of the fourth

Files-11 device in your configuration and replots the display every 3
seconds instead of every second.
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To change the second and third Files-11 devices to DBl: and DB2:
respectively, use the following MCR command line:
*RMU MyFREE1=DB1yFREE2=DR2?

These setup parameters stay in effect until you alter them by wusing
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.

Other display pages allow you to select devices as well. These
devices are common across all pages. Therefore, if you select F1=DMO:

for the M page, and then switch to the I page, DMO: will be the first
displayed device, not SY: (which would be the default).

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 the following:

ARMITE S
This display has six fields:
1. Name of the task
2. Length of the task in octal bytes
3. Terminal that issued the task
4. Running priority of the task
5. Outstanding I/0 count
6. 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.

6.5.1 Altering the Active Task Display from the Setup Page

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

® OWNER=ttnn: - Where ttnn: is the terminal that issued the
task.

The OWNER 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.
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® PRIORITY=p - Where p is a task's running priority.

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.

® RATE=s where s is the replot rate in seconds.

The RATE 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.

® TASK=taskname - Where taskname is the name of the task whose
header you want to display.

The TASK command allows you to look at a specific task header.
This command 1is 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.

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.

6.5.2 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:

SR B PRIORTTY Y =200, RATE=3

RMD displays the Active Task Display using 200 as the maximum task
priority and replots the display every 3 seconds.

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

RN A DNFER=T !

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
the following:

Sl TeTaSK=teskname

where taskname is the name of the task whose header you want RMD to
display.
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If you invoke RMD from the MCR command 1line without specifying the
name of a task:
FRMDOT

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

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

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

® Default priority

® Running priority

® Swapping priority

® Length in decimal words

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

® Contents of the Directive Status Word ($DSW)
® Local event flags
® Logical unit number (LUN) assignments to a maximum of 26 LUNs

When RMD displays file names in the list of LUN assignments, the file
name is the name of the file when it was created. If the file has
been renamed, the RMD display will not reflect the current file name.

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 as follows:

® RATE=s - Where s is the replot rate in seconds.
The RATE 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.

® TASK=taskname - Where taskname is the name of the task whose
header you want to display.
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The TASK 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.

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.

6.6.2 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:

FHMID TsRATE=2,TASK=,, ,EDT
RMD displays the Task Header Display for EDT, replotting the page
every 2 seconds. You must give the full task name. In this case the
taskname is "...EDT", not "EDT".

If you do not specify a task name in the MCR command line:

FRMD TeRATE=: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 2
seconds .

second
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19. Average number of running CPU ticks per second

20. Total number éf‘zero CPU intervals |

21. Number of zero CPU inﬁervais’during the last‘second
22. Average nuﬁber oszero CPUkinterValsfper secbnd

23. Total numbef of task checkpoints ’

24. Number of iask checkpoints during the last second

25. Average number of task checkpoints per second

6.7.2.1 Altering the System Statistics Display from the Setup Page -
You can alter the replot rate on the System Statistics Display by
pressing the ESCAPE key, which displays the setup page for the System
Statistics Display. The setup page Llists the command format for
altering the replot rate, and prompts you for a command.. The c¢ommand
for altering the replot rate of the System Statistics Display is as
follows:

RATE=s, Where s is the replot rate in seconds.

You can truncate this command to the singlejlletter R. This setup
parameter stays in effect until you alter it, even if you switch to
another dispiay page and then return to the System Statistics Display.

The default replot rate is once per second.

6.7.2.2 Altering the System Statistics Display from the MCR Command
Line - You can enter the RATE command as part of the MCR

command line. For example, when you enter the following MCR command

line, RMD replots the System Statistics Display once every 2 seconds:

*RMU 8 RATE=2

This setup parameter stays in effect until you alter it by wusing the
RATE=g command ' from the setup page. Even if you switch to another
display page and then return to the System Statistics Display, RMD
does not restore the default replot rate. ‘

6.7.3 The General Statistics About a Cache Region Display

The General Statistics about a Cache Region display (RMD C display)
shows you general statistics about a particular cache region.
(However, you must have previously established disk data caching
through the MOUNT or SET command to use this display. For more
information on disk data caching, see Chapter 19 of this manual.) You
access this display from another display by pressing the C key (for
Cache Region). To access this display from the MCR command line, you
type the following: :

rEMIr C
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ifhasfi47fiéld3ff¢rféaéh*regi@n:f‘HJ

ze in oct‘l Qf the cache region in 32 ‘word memory,
followed in parentheses by the decimal number of disk
| avallable 1n the cache ‘extent area. o o

DIRECTORY.kLOGICAL, and OVERLAY‘

thz.tﬁraté(:percentage of all read requests thaﬁ Wwére

ate (  rcentage of all read requests that cOuId
'a 1sf1ed by the cache)." , ; el :

:Cache Bsed (percentage of cache extent storage area used~iby

for a col ,and. Ybu san enter multzple commands after each
u91ng fcommas as separators. ‘Thg setup,cpmmands available

me spec1f1es the reglon to becd;splayed.”ﬂﬁ*‘*'

' Thla command allows you fo  melect the cache reglon to be
kgdlspla‘“d;; The defaultFre ion_ls CACHE.;V~~V:V L Lo

sﬁthe refresh rate 1n‘seconds._'" lp£

This command allows you to determxne how often RMD replots the

. General ‘Statistics about a Cache 'Region Display, if you are
'iﬂ_running RMD on a video display termlnal.~ The default refresh
. rate is once per second. - ‘
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You can truncate these commands to their shortest unique forms. (For
this display page, the shortest unlque form is RA for RATE, and RE for
REGION. ) These setup parameters stay in effect until you: alter them,
even 1if you switch to another dlsplay page and then return to the RMD
C Display. :

6.7.3.2 Altering the RMD c Dlsplay from the MCR Ccmmand Line - You
can enter the REGION and RATE commands as part of the MCR command
line. For example, when you enter the following command line, RMD
displays general etatistlcs for the reglon ‘named CACHE and replots the
dlsplay every 2 seconds.

FREMD PyFEGTDN !AFHF:RQTF )

The 1nformat10n dlsplayed is for the region':named ,CACHE and is
refreshed every two seconds. ' [ S

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 then return to the RMD c Dlsplay, "RMD does not
restore the default parameters. G

6.7 4 The Detailed Statlstics About a Cache Region Display

The Detalled Stat;stlcs about a cache Reglon dlsplay (RMD D dlsplay)
shows you detailed statistics about a particular cache region.
(However, you must. have prev;ously ‘established disk data caching
through the MOUNT or SET command to use this display. For more
information on disk data cachlng, see Chapter 19 of this manual.) You
access this display from another display by pressing the D key (for
Detailed Statistics.) To access thls display from the MCR command
line, you type the follow1ng- o : , !

ﬁMﬁ o ‘ :
The RMD D Dlsplay has 15 flelds for each cached devxce-e,
1. Region Name k .
2. Reglon Slze (in octal, measured in 32 word memory blocks )

3. Cache¢Status field ,(whether, the ccache is ACTIVE and/or
~ ENABLED).  ACTIVE means the dev1ce is belng cached through
the region; ENABLED means that the device will automatically
~be cached when it is mounted (even if the MOUNT command does
:not explicitly request that the devzce be cached) :

4. Requests Belng Cached field (types of cache I/O operatlons

" enabled for the . device). The types can be VIRTUAL (VIR),

READAHEAD (RDH). DIRECTORY (DIR), LOGICAL (LOG), and OVERLAY
(OVR). :

5. Reads sectlon (number of read requests 1ssued for each of the
I1/0 types listed in ‘the display, as well as the total of all
read requests)

6.  Read Hit Rate, Read Load Rate, Read Overlap Rate, and the
Extent Too Big rate for each type of request. Each of these
rates is computed as a percentage of the total number of read
operations for the particular type of request.
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6.7.4.2 Altering the RMD D Di‘ lay from the MCR COmmand Line - You
can enter the DEVICE and TE commands as part of the MCR command
line. For example, when you enter the ffollowxng cdmmand _line, RMD
displays detailed statxstlcs fcr DR3-, and replots the display every 2
seconds: . , < L R

~RMD ﬁyHFUICFJ“ﬂh32thTE

The information for DR3:§ is dxsplayed.
These setup parameters stay in effect untll you alter them by using
setup commands from the setup page. Even if you switch to another

,display page, and then return to th; “dlsplay,~RMD dces not restore
the default parameters. i ,

6.8 MODIFYING THE TASK-BUILD COMMAND FILE

You can modify the task-build command file to change the defaults for
RMD.

On RSX-11M systems, this file is ©LB:[1,24]RMDBLD.CMD for mapped
systems and LB:[1, ZO]RMDBLD CMD for unmapped systems.

Oon RSX—llePLUS systems, thls flle ls LB El 24JRMDBLD CMD. :

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
6.8.

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 1in 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.
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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 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 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 wusing 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 wusing 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.






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
RSX-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.

In UFD [1,2] on the system disk (LB:), you will find the file
STARTUP .CMD. This file includes commands for setting up the Queue
Manager on a standard configuration. This sets up the QMG subsystem
on a Dbaseline system w1th one print processor,*£ ~11M-PLUS
‘syster ; : .} The information in the present chapter
will he p you al er START P.CMD to set up a Queue Manager tailored to
your installation.

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

The queue manag
RSX-11M. (RBX
components are

o _three

s follows:

1. 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.

2. 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.
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On RSX-11M-PLUS systems only, QMG also controls batch
processing. The RSX-11M-PLUS QMGCLI accepts batch requests
as well as print requests. The RSX-11M-PLUS QMG controls the
queueing and dequeueing of batch jobs. The RSX-11M-PLUS QMG
also includes a batch processor prototype task, BPR. This
task creates a virtual terminal that passes commands to the
batch processor and to a system CLI, either MCR or DCL, or a
user-written CLI. (Note that OQMGCLI is not a CLI in this
sense.) The BPR task can be installed as many as 16 times
with task names in the form BAPnnn, where nnn represents one
to three Radix-50 characters.

3. 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 is the generic device name and n is the unit number.
A despool device is a device under the control of QMG.

4. On RSX-11M-PLUS only, the source files in SY0:[121,10] make
S up ‘the print processor task., You can use thls as a model if
T you w13h4 efwriteéoutput despoolers for your applications.

7.1 INTRODUCTION AND REVIEW

The following narrative explains how to bring QMG into your 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.

NOTE

on RSX—llM—PLUS systems~w1th PCL as - a CLI, the DCL
form he command‘ an be used on both MCR and DCL
This is ;'for;, compatlblllty with
erslon 1.0. i

x-u 1 'z’»w_

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

DOL>TINSTALL /CHECKFOTNT $QMG

MCR=INSTALL $QMG/CKFP=YES

QUEUE
MANAGER
stopped LPO:
unspooled
PRINTS
PRINT
FCS
e S
> susmiT > PRINT
i ZK-154-81



> susmiT
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Start QMG. The command starts the Queue Manager and
initializes 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. If
the queue file was intact, all queues will still contain
their jobs, but the Jjobs are not assigned to processors.
(Processors will have to be reinitialized, but queues will
not.)

DCL>START/QUFUE/MANAGER

MCRE=QUE /STAIOMG

QUEUE
MANAGER
LPO:
unspooled
| Queue Queue I PRINTS
| BATCH PRINT | PRINT
FCS
| Queue file I
> PRINT

ZK-155-81
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3. 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 is known as a device-specific
queue. PRINT is a general queue.

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

DCL-INITIALIZE/QUFUE LPO/FPRINT

MCR=OUE LFOL/MRIF

QUEUE
MANAGER
LPO:
unspooied
| Queue Queue I PRINTS
I BATCH PRINT I PRINT
I Queue l
LPO FCS
| Queue file
> PRINT

ZK-156-81

Initialization names, creates, and starts a queue.

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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Next, 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. For
example, LPO: is owned by LPO. LPP.TSK installs

automatically as LPO. The print processors will be found
with the privileged utility tasks.

ODCL=INSTALL $IFF

MCR=THS $LFF

QUEUE

MANAGER LPo

LPO:

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

ZK-157-81

If you have additional output devices, wuse 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.

OCLTHETALL /TASKILFT &LFF

MOR>TNS $LFP/TASK=LPL
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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.

DCLETINTTIALIZE/FPRINTER LFO/FLAG_FPAGEI2/FORMIO/L OWERCASE

MOR:QUE LLFOI/SP/FLIR/FOI0/1.0UW

QUEUE
MANAGER LPo
LPO:
spooled
l Queue Queue | PRINTS
I BATCH PRINT I .PRINT
I Queue I
] LPO FCS
| Queue file
> PRINT

2K-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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6. Next, you must install the interface between the Queue
Manager and other system tasks. This interface is handled by
SOMGPRT.TSK. It must be installed as PRT.... It will Dbe
found with the nonprivileged utility tasks.

ODCLETNETALL/TASKIFRT. oo $AMGFRT

MCR>TINS $QMGFRT/TASK=FRT...

QUEUE
MANAGER LPo
LPO:
spooled
| Queue Queue I T PRINTS
| BATCH PRINT | PRT... PRINT
| Queue I
— LPO FCS
| Queue file
> suBmiT > PRINT

ZK-159-81

7-8



7.

'Thls completes the installation process for the RSX—llM QMG.

SETTING UP AND RUNNING THE QUEUE MANAGER

Next, 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.

BCL=AS5IGN/7QUFUE FRTINT LFPO

MORFQUE LFOS/ASIFRINT

QUEUE
MANAGER

LPO

LPO:
spooled

PRINT$
PRINT

Queue Queue
BATCH PRINT

PRT...

Queue

— LPO FCS

I Queue file

> PRINT
ZK-160-81

When you complete this step, two queues are now assigned to
the same processor (because queue LP0O was assigned to
processor LPO at initialization).

You can assign a queue to more than one processor 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.

1ing steps apply to RSX~-11M-PLUS
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10. in'ta.aliz.ed Lo by
1aliz. -as many as 15

of aa many as _six

BAPO

PRINTS
PRINT

FCS

> susmiT k :> émm '

' zmesm

Note that batch processors do nct need dev1ca specific queues
because no devices are associated with them.
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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 left
and the MCR to the right. 1In the section titles, MCR commands or
command elements appear in parentheses. In 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: is the
spooled device, the processor that "owns" it is called LP1 and the
device-specific queue 1is also called LPl. 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. Furthermore, 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:.

The general format of DCL QMG commands is as follows:
DCL>DCLcommand/QMGqualifier[s] parameter[s][/qualifier[s]]

The general format of MCR QMG commands is as follows:
MCR>QUE ddnn: /function[:option[s]][/swls]]

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

narrative, except that any counteracting commands are described just
after the setup commands they counteract.

7.2.1 INITIALIZE/ (QUE /CR/SP)
These commands create, name, and start a queue Or processor.
When you 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, hames,
and starts a queue.

Formats
DCL>INITIALIZE/QUEUE queuename/qualifier
DCL Parameter Qualifiers

/BATCH
/PRINT

MCR>QUE ddnn:/CR:typ
MCR Queue Types

PRINT
BATCH
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Parameter
queuename
This 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.

You must initialize a queue for every output device to which the
Queue Manager is to send print jobs. These are called
device-specific gqueues. - Otherwise, any six alphanumeric
characters make an acceptable queue name for a general queue. If
you have no processor LPl, LPl is then a general queue name.

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

Parameter Qualifiers

This qualifier can be either Z5or /PRINT. The qualifier
tells the Queue Manager what kind of queue is being initialized.
Queues for applications processors are print queues.

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

Examples

DCL=ASSIGN/QUEUE XFRESS LFO?
MCR=QUE LFOI/ASIXFRESS

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

DCLINTTIALIZE/QUEUE XPRESS/FRINT

MOR=QUE XFRESS!/CRIFRINT

This command assigns the queue 1initialized in the previous
example to a print processor.

DCLINITIALIZE/QUEUE LFPO/FRINT
DOLFINITIALIZE/FRINTER LFO?

MCR=QUE LFOI/CR
MOR=QUE LFOZ/SF

This example creates, names, and starts a print queue named LPO.
This is a device-specific queue whose 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.
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Notes

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

On RSX-11M-PLUS, no more than 16 batch queues 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 you
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.

Formats
DCL>INITIALIZE/processortype processorname/[/qualifier]

MCR>QUE processorname:/SP[/swls]]

DCL Processor Types MCR Function
/PROCESSOR /SP

/PRINTER /SP

/DEVICE ; /SP
/BATCH_PROCESSOR = /BA
/APPLICATIONS PROCESSOR /SP/EX

DCL Qualifiers MCR Switches
/FLAG_PAGE:n /FL:n
/LOWERCASE /LOW
/UPPERCASE /NOLO

/FORMS :n /FO:n
/SHAREABLE /SHR

Processor Types

/PROCESSOR (/SP)

/PRINTER (/spP)
/DEVICE (/sp)
The DCL processor types fall into 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 queue
must exist before 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.

/BATCH_PROCESSOR (/Ba)

c type. Use‘thls‘ procéssor' type
(or option) When lnitlallzing a batch processor. ’ ;
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/APPLICATIONS_PROCESSOR (/SP/EX)

This is the third DCL processor type. 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.
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.

o

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 that places them in the queue.

/FLAG_PAGE:n (/FL:n)

This qualifier specifies how many flag pages are to precede jobs
and files printed by this processor. The default is O and the
value of 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 Jjobs 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.
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/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)
The value for n can range from O through 255. The default is O.

These numbers are to be specified by your users in their PRINT
commands .

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]JLPPBLD.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, their Jjobs
will wait wuntil the printer stops, the proper forms are put in
place, and the printer is 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,"
(hardware) form feed.

If the form length cannot be set on the hardware, then it 1is a
nonstandard length. In this case, the form feed must be replaced
by an appropriate number of 1line feeds. This is called a
"simulated," (software) form feed.

The following table shows the forms requirements for a
hypothetical installation. The form names describe different
uses for these special forms, but the names 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.
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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 lines long 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 line 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.

/SHAREABLE (/SHR)

This qualifier 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 1is 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
L HTHITIAL IZ7FAPROCFSE0OR LFOS
MOR-GHE LPGL/SE

LPO: 1is 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:.
DOLCINTTTALIZF/PRINTER LPII/FLAGOPAGE 2
MOR=QUHE LFLI/BF/FLIZ
This command initializes a print processor to control LPl: 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.
BOLFINMIVIALIZEZAPRINTER LEPI/NOQLOWER
MECR=GUE LPLI/SP/NDLOW
This command initializes a print processor to control LPl: and

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

DCLEINI/ZPRO LPO/ZFL AGL2/FORMSIO/ZLOWER

MCREQUE LFOL/SF/FLI2/F0L0/1.0UW
This command creates, names, and starts print processor LPO. The
printer has the lower-case character set. Jobs will have two
flag pages when printed.

Notes

No more than:lﬁgb&tch@pr@éﬁ&sa%éﬁénfa ~11M-PLUS system, or 16
print processors (including applications processors) can be
initialized.

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 1is named and
started and has its device-specific queue 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: is 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 queue 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.
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(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/M-PLUS MCR Operations
Manual, or the discussion of SET DEVICE /LOWER in the RSX-11M
Command Language Manual or the RSX-11M-PLUS Command Language
Manual.)

DELETE/ (QUE /DEL)

You can delete gueues oOr processors.

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

Parameter

queuename/ERASE (/DEL:Q)

This specifies the name of a gqueue 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 Jjob 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

DL =GELETE ZQUELF MONA/FRASE
HCR:QUE MOMAL/TIELLQ

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 job 1is 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.

Formats

DCL>DELETE/processortype processorname

MCR>QUE processorname:/UNSP

7-21
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DCL Processor Types MCR Functions
/PROCESSOR /UNSP
/PRINTER /UNSP
/DEVICE o ~ Junsp
/BATCH PROCESSOR ~  JuNBA
/APPLICATIONS PROCESSOR /UNSP

Parameter

processorname

For physical devices, the name of the processor is identical with
the name of the physical device. Thus, the device LPl: is
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 one
to three Radix-50 characters.

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

/PROCESSOR (/UNSP)

/PRINTER

/DEVICE
The DCL processor types fall into 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, the device-specific queue
cannot be deleted until after the output despooler task is
deleted.

These distinctions do not apply in MCR.

/BATCH Paocmsson’

Thls is the
whien deletl

/APPLICATIONS PROCESSOR (/UNSP)
This is the third DCL processor type. 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 user-written output despooler.
Examples
OGLETFLETE AFROGESS0R LFO
MOR=MIE LFGUNSP

This example deletes processor LPO, the owner of 1line printer
LPO:.
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LCL>DELETE/FROCESSOR LFO

NCLENEVETE/ZQUENR LFO/ERASE
MOR>QUE LFO!/UNGF
MCR=QUE LFPOI/UEL IR

This example shows the order you must follow to delete a
device-specific queue.

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.

Formats
DCL>ASSIGN/QUEUE queuename processorname
MCR>QUE processorname:/AS:queuename
Parameter
queuename
This specifies the queue that is to be assigned to the processor.
processorname

This specifies the processor to which the queue 1is 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/QUEUE (QUE /DEA) counteracts ASSIGN/QUEUE (/AS). It is used
to eliminate the path from a queue to a processor.
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Formats
DCL>DEASSIGN/QUEUE queuename processorname
MCR>QUE processorname:/DEA:queuename
Parameters
gqueuename

This specifies the queue that 1is to be deassigned from the
processor.

processorname

This specifies the processor from which the queue 1is to be
deassigned.

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

7.2.5 sTOoP/ (QUE /STO)

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

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

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

Parameter

queuename
This 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.

Formats

DCL>STOP/QUEUE/MANAGER[ /ABORT ]

MCR>QUE /STO:QMG[ :AB]
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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.

If you include the /ABORT (:AB) qualifier, all active jobs are
held immediately and QMG exits without further delay.

7.2.5.3 STOP/PROCESSOR (QUE /STO) - STOP/PROCESSOR (/STO) stops a
processor.

Formats

DCL>STOP/processortype processornamel /qualifier]

MCR>QUE processorname:/STO[ :opt]

DCL Processor Types MCR Functions
/PROCESSOR /STO
/PRINTER /STO
/DEVICE /STO
/APPLICATIONS_PROCESSOR ~ /sTO
/BATCH PROCESSOR =~ /sTO
DCL Parameter Qualifiers MCR Options
/PAUSE <no equivalent>
/JOB_END :EOJ
/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 printers, /DEVICE for
other output devices and /BATCH_PROCESSOR for batch processors.
MCR users use /STO across the board.

/BATCH,PROCESSOR (/smo)"‘

Use;thls processor type whe

‘stopping a batch pro
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/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.

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 (:EO0J)

This gualifier causes the processor to stop at end of the current
job.

/FILE_END (:EOF)

This qualifier causes the processor to stop at end of the current
file.

/BABORT (:AB)

This qualifier causes the processor to stop immediately. The
current job 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.

Formats
DCL>STOP/ABORT processorname
MCR>QUE processorname:/KIL
processorname
This 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
QMG, including RSX-11M-PLUS batch processors.
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Examples

UL >2T0F/74R0ORT
Frocesaor® PO

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.

Notes

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

As soon as the active job 1is deleted, QMG passes the next
eligible job 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.

Formats
DCL>START/QUEUE queuename
MCR>QUE queuename:/STA
Parameter
queuename
This specifies the queue to be started. This command starts a

queue that has been stopped. Note the colon (:) in the MCR
format.

7.2.6.2 START/QUEUE/MANAGER (QUE /STA:QMG) - START/QUEUE/MANAGER (QUE
/STA:QOMG) starts the Queue Manager, initializes the default gqueues
PRINT and BATCH, and creates the queue file LBO:[1,7]QUEUE.SYS if it
does not exist. The command also clears all queue assignments. If
the queue file was intact, all queues will still contain their Jjobs,
but will not be assigned to processors.

Formats
DCL>START/QUEUE/MANAGER

MCR>QUE /STA:QMG



SETTING UP AND RUNNING THE QUEUE MANAGER

.

Examples
DO =S TakT/QUEUF /MANAGER
MOR-AQ0F ABETATANMG

Starts Queue Manager. Initializes the default queues PRINT and
BATCH, if they are not already initialized. Clears all
assignments of queues to processors.

Any jobs that were active at the time the Queue Manager was
stopped will be held when the Queue Manager is started again.
All other jobs retain the status they had when QMG was stopped.

All processors must be reinitialized.

The default queue BATCH is initialized on RSX-11lM systems as well
as RSX-11M-PLUS, but it is neither accessible nor displayed.

UL S TORF/QUENE /MANAGER
MoGR-UUE 78TO GMEG

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

not -STAaRT/ZRUENE/MANAGER
MOR-QUE SETAIOMG

This command clears all assignments of queues to processors.

DL THITTALTZE ZFRINTER LED
neL - THITTAL TZE ZFRINTER LPY
el INTTIALTZE/ZBATCH FROCESSOR BAFO
NCLFINITTALIZE/RATCH. PROCESSOR RAF1
DELSARETRN QUENE FRINT R0
UL ASSTON/OUFUE PRINT LPL

LASE IGN/QUELE BATRH BAFO
DEL »ASSTUN/QUEUE BATCH RBAF1

LaUE RO /SF
REAUE LPL/EE

MOE: GUE RAFOL /BN

PCR>BUE BAFLL/RA
SEEUUE RO /ASIFRINT

HUF LRI /ASIPRINT

HERFQUE BAPOL/ASIRATCH

MOE> (UE RAFLI/ASIRATCH

These commands recreate the network of queues and processors. Note
that RSX-11M systems have no batch processors.

DL -REFLESSE/JOR FRINT BORO
MORHGUE PRINTIRORO/REL

This command releases a held job that was active at the time the
system crashed.
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7.2.6.3 START/PROCESSOR (QUE /STA) - START/PROCESSOR
starts a batch processor or output despooler.

Formats
DCL>START/processortype processorname
MCR>QUE processorname:/STA[ :opt[s]]

DCL Processor Types DCL Qualifiers

/PROCESSOR /FORMS :n
/PRINTER - /FLAG:n
/CONTINUE
/BATX DCESSOR /RESTART
/APPLICATIONS PROCESSOR /NEXT_JOB

/TOP OF FILE
/BACKSPACE :n
/FORWARDSPACE:n
/AT _PAGE:n
/ALIGN

MCR Options

/FO:n

/FL:n

<no equivalent>
:NE

:RES

:PA:0

:BA:n

:FW:n

:PA:n

/AL

Parameter

processorname
ddnn:

This specifies the processor to Dbe
stopped output processor,

started. When

Processor Types

/PROCESSOR
/PRINTER

;/APPLICATIONSNbROCESSOR

(QUE /STA)

[/qualifier[s]]

starting a

use the device name in the form ddnn:.

These are DCL synonyms. The effect of each is the same. These
synonyms are provided to assure unamblguous commands and
documentation. Use /PRINTEkaor 1i /DEVICE for other
output devices, [/ RQQBSS t “rccessors. and
/APPLICATIONS PROCESSOR for appllcatlons processors. In MCR
format, use the /STA option.
Qualifiers
Some qualifiers have meaning for starting either batch or print

processors,
descriptive text.
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and some have meaning for print processors only.

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

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

/FORMS :n (/FO:n)

This overrides the forms value set when the processor was
initialized. The value n can be any number from 0 through 256.

/FLAG:n (/FL:n)

This 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

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

/RESTART (:RES)

This specifies that interrupted Jjobs 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
qualifier. 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 Jjobs
active at that time will be restarted at their beginning.

If the qualifier was /FILE_END (:EOF), then any jobs 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 job was held in 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)

This specifies that the processor start at the beginning of the
next job.
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/TOP_OF _FILE (:PA:0)

This specifies that the proceésor 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 both
print and batch processors.

/BACKSPACE:n (:BA:n)

This specifies that the processor start n pages back in the
current job.

/FORWARDSPACE:n (:FW:n)

This specifies that the processor start n pages forward in the
current job.

/PAGE:n (:PA:n)

This 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)

This 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
DOLTSTART/PRINTER LFO
MORSE RO /ETA

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

BTART/FRINTER LPO/FILAGL2

MOR=QUE LPFOL/STA/FLIZ

This example starts print processor LPO:. 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.

"&RTzBATbH FRDPFSSﬂR BQPO

:5ﬁf5fﬂuF Bapo,/srgf'*‘

iThls example starts batch processor BAPO.,; Batch proces51ng
;;y'continues from the poz.nt at which it was stopped.‘ f
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DCL=START/BATCH BARO/CONTINUE

MCRFQUE RAPOI/STA ;

The two examp}.esare equlvalent :
LCL=START/PRINTER LF1/RESTART
MCREOUF LF13/STAIRES

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

Notes

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

a processor is stopped.

the

and
with
time

Users can specify /NORESTART (/-RES) in their PRINT or SUBMIT
commands . If a print or batch job with this attribute is 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 of the file that was being processed when the processor

was stopped, which the user did not want to happen.
/CONTINUE (MCR default) qualifier will continue such jobs as
user expected.

If you are restarting a processor to handle special forms,

The
the

you

will probably want to set the /FLAGS (:FL) attribute to 0 to

avoid having a banner page printed on your special forms.



CHAPTER 8

THE SHUTUP PROGRAM

SHUTUP is the system program that enables orderly shutdown of an
RSX-11M or RSX-11M-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
® ACS, if dynamic checkpoint space is established
® BYE, if multiuser protection support is included

e DMO, if there are any mounted devices

e ELI, if error logging is active

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:
RN $SHUTHE RED

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

REX-11M SHUT DNOWN FROGRAM
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8.3 SHUTUP INPUT
SHUTUP prompts for the number of minutes as follows:

1. Number of minutes to wait before the system is shut down

2. Number of minutes between warning messages

3. Number of minutes before disabling logins
If you specify less than 4 minutes to wait before shutdown, SHUTUP
does not ask the last 2 questions. Instead, SHUTUP sets the interval
between messages to 1 minute and disables logins immediately.
The number of minutes between messages must be greater than =zero and
less than the number of minutes before shutdown minus three. If you

specify either value incorrectly, SHUTUP rejects your answer and
reprompts.

The following is an example of SHUTUP prompts and user input on an
RSX~-11M system:

Enter minutes to wait before shut down? 15 G
Enter winutes between messadest 3 '
Enter minutes to wait before disabhling lodins! 5 G

If you are using ‘an RSX*llM—PLUS or Mlcro/RSX system, SHUTUP asks an
additional questxon, whigh is shown in the followlng example-

Enter mlnute' JEVE: befurw qhut down‘ 15 @j
ﬁntev~minuteaqbatweén messadest 3 @D -

Enter minutes to weit before dx@abltnﬁ tnéln%.~5

Res son for shutdouwn (<CR: for none)t FIFLD BERVICE Fm,@@

After receiving your input, SHUTUP asks for confirmation as follows:

OK to snubdown® [Y/NI1?

SHUTUP terminates without taking any action if your response to the
question is 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:

Flease Tinish up: 13 minutes hefore shutdown —-— WALNUT Reason for
s todownt Field Service FM

Three minutes later, SHUTUP sends another message:

Flezgee Tinish uwsy 12 minuteszs before shutdown —~- WAL NUT
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The messages include a 6-character name that is a DECnet node name (if
DECnet 1is active) or the system name that was selected during system
generation (if DECnet is not active). In the previous messages,
WALNUT is the 6-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. '

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 Indgins are disabled

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

SHUTUF orevation comelele
SHUTUP then halts the processor.

At this point, you can either bootstrap 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 ave now ernahled

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

8.5 TBE SHUTUP.CMD FILE

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

On unmapped RSX-11M systems, the task-build file is EI,ZOJSHUBLD.CMD.
On mapped RSX-11M systems, the file is [1,24]SHUBLD.CMD.

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.
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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 you
have an RSX-11M-PLUS system, SHUTUP.TSK will install ACS and ELI. If
DECnet is installed on your system, you may use SHUTUP.CMD to shut
down the network.

The following is an example of a SHUTUP.CMD file:

FTHTS SHUTURLCMD FIILE TNSTALLS ELI
FANDL ACS TF THEY ARE NOT INSTALLED,
SAMD ALSO ACTIVATES & COMMAND FTLE TO
FEHUT DOWN THE NETWORK TF THE NETWORK

$18 ACTIVE,

]

CENARLE SUBSTITUTION
CTFNTNS oo LT TNS $ELT
STENINGS o o ARS TNSE 4408

IFNACT NETACE .GOTO 20
@LEITIy 2INETSTOR

200

8.6 RSX-11M SYSTEM SHUTDOWN
The following sections describe the shutdown procedure for RSX-11M

systems. An annotated example of a system shutdown supplements the
description.

8.6.1 RSX-11M System Shutdown Procedure

When the delay before system shutdown expires, SHUTUP performs the
following functions:

1. Logs out logged-in terminals (multiuser protection systems
only)

2. Stops the Console Logger (if active)
3. Redirects the console terminal to the TI: of SHUTUP

4. Submits the indirect command file LB:[1,2]SHUTUP.CMD (if
present), to the Indirect Command Processor for execution

5. Stops the Queue Manager (if active)

6. Stops the Error Log Task (ERRLOG) (if active)

7. Deallocates checkpoint space and dismounts devices
8. Halts the processor

At this point, you can either bootstrap another system or resume
operation of the current system.
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To shut down the system in this example, SHUTUP performs as follows:
@ Stops the Console Logger.
@® Invokes the indirect command file LB:[1,2]SHUTUP.CMD.

SHUTUP.CMD installs ELI and ACS. The @<EOF> message
indicates the end of the command file SHUTUP.CMD.

Stops the Queue Manager.
Runs the task ELI to terminate the Error Log Task (ERRLOG).
Deallocates checkpoint files on DBO:.

Dismounts the disks on DBO: and DSO:.

060600

Displays a message when SHUTUP has finished executing.

8.7 RSX-11M-PLUS SYSTEM SHUTDOWN
The following sect;ons describe "the ~shutdown procedure for

RSX-11M-PLUS systems. An ,annotated example of a system shutdown
supplements the descrlptlon. :

8.7.1 asx~1ln;vas~Syseemfshutaown yroeeaure

When the delay before system shutdown' explres,< SHUTUP pérforms the
follow1ng functions: ; SRR (I

1. Stops the Console Logger (1f active)
2. Redlrects the console termlnal to the TI. 'of”SHUTUP

3. Submits the ;ndlrect command flle LB: [1.2]SHUTUP CMD (if
present) to the Indirect Command Processor for execution

4. LOgs off logged-ln termlnals (multluser prctectlon systems
only) S ‘ ' , ,

5. Stops the Queue Manager (xf actmve)
6. ‘Stops Resource Accountlng,'lf Resource Accountlng is active
7. Stops the Error Log Task (ERRLOG) (if actlve)
8. Checkpoints ail read/write commons
9. Deallocates checkpoxnt sPace and dlsmounts devxces
lo0. Halts the processor :

At this poznt, you can either bootstrap another system or resume
operation of the current system. , '
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The E @<EOF> message

Stops Reso rce Accounting.

Runs ﬁh 'task ELI to termlnate the Error Log Task (ERRLOG)

X Daallocatas checkpo;nt flles on: DB?..

%dask on DB?

: The Virtua; option, /LOCKwV, is prlvmleged. When you specify

al option, the DISMOUNT command does not clear
‘and does not spin down the disk. (Refer to
-PLUS MCR Operatlons Manual “for additional

&message wﬁén‘SHUTUP has:finished ekécuiing'



CHAPTER 9

TERMINAL EMULATION AND FILE OPERATIONS WITH OTHER SYSTEMS

9.1 INTRODUCTION

A local Micro/RSX terminal can log in to and conduct an interactive
session with an external computer system. This session is established
using the Data Terminal Emulator (DTE). The external system can be an
RSX-11M or RSX-11M-PLUS system, a VAX/VMS system running VAX-11 RSX, a
Professional Personal Computer, or another Micro/RSX system. Once a
local Micro/RSX terminal is 1logged in to an external system, the
external system becomes the host system. The host system views
Micro/RSX as remote. During an interactive session, files can be
transferred between the host system and Micro/RSX. Files are
transferred using the Micro/RSX File Transfer Utility (MFT).

The following two conditions must exist for terminal emulation and
file transfer to be operational:

1. The two computers must be connected.

2. The DTE software must be installed on the 1local Micro/RSX
system, and MFT must be installed on the host system.

Refer to Sections 9.1.1 and 9.1.2 for more detailed information.

9.1.1 Connecting Two Computers

The two computers can be connected either on-site or at remote sites
through an asynchronous serial line. A Micro/RSX system is connected
to an on-site external system by a cable and to a remote system by
DF0O3 modems and a telephone line. In either case, there is a
dedicated line between the two systems that establishes the ports at
each end of the line, assigned specifically for terminal emulation and
data transfer.

A direct hardwired connection between two systems can be established
by plugging one end of a cable into the communications port in the
back of the local system unit, and the other end of the cable to a
host system. A permanent connection can also be established by using
a DIGITAL Model H312A null modem cable and two standard EIA RS-232
connectors. When the two systems are directly connected with a cable,
the terminal characteristics of the port at the local Micro/RSX system
should be set to SLAVE and NOECHO. This prevents the transmission of
extraneous noise signals when the port is idle (disconnected from
terminal emulation). Noise signals can create intersystem echo loops
that seriously affect system performance.
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Transmission speed between systems varies depending on the systems
involved. Variations are based on the following:

® Processor type

e Interface type

® System load

® Distance between systems

® Terminal support (use of higher baud rates requires that the
remote system support XON/XOFF protocol)

If XON/XOFF is present, your terminal may run at a speed lower than
that of the physical connection. For consistent performance, use a
baud rate of 2400 for Micro/RSX.

The following figures show typical configurations for a Micro/RSX
system.

User Terminal
TT3: P ———— Local PDP-11
Micro/RSX ] or VAX
System | J System
Vo Y
DTE Program MFT Program

TTS: TT30:

"—I Connecting Ports [— .
DzZvi1 | i DZ11
H (both set to same baud rate) ‘_IL

ZK-4125-85

Figure 9-1 Terminal Emulation with an On-Site System
User Terminal
. SE— Remote PDP-11
Micro/RSX TTs: h or VAX
System : System
DTE Program MFT Program
L TTS: TT30:
RN e
ZK-4126-85
Figure 9-2 Terminal Emulation with a Remote System

In these example configurations, when the local Micro/RSX user
terminal (TT3:) is in terminal emulation, the following conditions

exist:
e TT3: 1is connected to port TT5: wusing the DTE software.

® Port TT5: 1is connected to port TT30: in a PDP-11 system.
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® Port TT5: 1is a connector on a DZV1l.
® Port TT30: is a connector on a DZll.
Note that port TT5: 1is set using the following command line:

$ GFT TERMINAL TTS!/81 AVE/NOFCHO

9.1.2 Location of DTE and MFT

There are two separate programs that support Micro/RSX terminal
emulation and file transfer. One resides in the local Micro/RSX
system and the other resides in the host system. DTE, which is in the
Micro/RSX system, establishes the 1local terminal as an emulated
terminal. Establishing terminal emulation means connecting a local
Micro/RSX terminal to an external system so that the local Micro/RSX
terminal can be logged in as a user of the host system.

The other program is MFT which interfaces with DTE when file
operations are initiated at a local terminal. The MFT software is
executed on the external computer system (the host) that is connected
to the Micro/RSX system.

DTE and MFT tasks are separate tasks that work together, but execute
on two physically different systems. Also, note that all user key-ins
are done at a terminal connected to the local Micro/RSX system.

9.2 ESTABLISHING TERMINAL EMULATION

Once you have determined that the two specified computers are
connected and that both DTE and MFT are installed on their respective
systems, you can establish terminal emulation. To establish a
connection between Micro/RSX and another system, use the following
command line:

SET HOST/DTE device:/MUTE

where device is the Micro/RSX device and unit specification of the
terminal port used for terminal emulation. Specifying the /MUTE
qualifier ensures that the terminal is set to SLAVE and NOECHO upon
exiting from terminal emulation.

The following command example establishes terminal emulation:
& QET HOST/UTE TTHS!/MUTE

This DCL command runs the DTE task, which establishes terminal
emulation by connecting your terminal to port TT5:. When data
terminal emulation is terminated, port TTS5: is set to SLAVE and
NOECHO. After you type this command (and follow it with a RETURN),
you are connected to the host system. You can then log on as a user
of that system and use the file transfer utility (see Section 9.3).

To terminate emulation, type the LOGOUT command from the host system.
Then, press and hold the control key (CTRL) and type a P character.
The following message is displayed:

ZDTE-S-EMUEXIT, Emulation exiting... Flease wait

You are then returned to command level execution at the 1local
Micro/RSX system.



TERMINAL EMULATION AND FILE OPERATIONS WITH OTHER SYSTEMS

NOTE

Be sure that you log out from the host system before
exiting terminal emulation. If you are in terminal
emulation and press CTRL/P before logging out from the
host system, the terminal connection is returned to
the local Micro/RSX system. The host system remains
logged in to your account. Under these conditions, if
another user initiates terminal emulation, that user
will be 1logged in to the host system under your
account.

To use DTE from the system's console terminal, you
must first disable the console On-Line Debugging Tool
(ODT). Both console ODT and DTE use the CTRL/P
character.

9.2.1 DCL Command Syntax

The DCL SET HOST/DTE command qualifiers provide options that allow you
to do the following:

e Dial out to the remote system through the DF03 modem
® Specify the terminal as mute (SLAVE/NOECHO) on termination
e Display the version of the DTE task
The SET HOST/DTE command line is as follows:
SET HOST/DTE device:[/options]
The options are as follows:
/DIAL="..."

Allows the specification of a dial command string for the DFO3
modem. The string may consist of any of the digits 0 through 9, and
the equal sign (=). The equal sign indicates that another dial tone
is expected (for example, when you dial from an internal telephone
system to an outside telephone number).

/MUTE

Specifies whether DTE should alter certain device characteristics
prior to exiting. The default is to return all of the device
characteristics to their original states. However, if the device
is set NOSLAVE/ECHO, it is possible that noise characters can
create intersystem echo loops, which can severely affect
performance. Therefore, it is recommended that either the device
be set to SLAVE/NOECHO when it is idle (DTE will change these
characteristics), or that the /MUTE option be specified, which
will set the device to SLAVE/NOECHO when DTE exits.

/VERSION

Displays the version of the DTE task.
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9.2.2 Examples
Following are examples using the SET HOST/DTE command.

$ SET HOST/DTE TT40:

This example invokes DTE to establish terminal emulation using
terminal TT40:.

¢ SFT HOST/DTE TTSO0!/DNTAL="5550R37"

This example initiates terminal emulation using terminal TT50:, after
directing the DF03 modem to dial the specified number and establish a
modem connection.

$ SET HOST/UTE TT251/MUTE

This example establishes terminal emulation using terminal TT25:, and
sets the terminal characteristics to SLAVE/NOECHO on termination.

9.3 PERFORMING FILE OPERATIONS

The MFT utility is used to delete and transfer files between a
Micro/RSX system, using terminal emulation and the host system that
the local Micro/RSX is logged in to. Special code in the DTE task is
used to identify and perform local file operations requested by the
MFT task. File transfer is performed using an error detection and
correction algorithm to ensure data integrity. The speed of file
transfer varies with the processor and interface types, system load,
and software.

NOTE

Support for variable typeahead buffer size allows for
higher transfer rates.

Your local terminal is locked out during file transfer operations to
prevent 1interference with the data transfer between the two systems.
You are returned to terminal emulation when the file operation
completes.

The command syntax used to perform file operations depends on the host
operating system.

9.3.1 MCR Command Syntax
If the host system is an RSX-11lM or RSX-11M-PLUS system, or a VAX/VMS
system running VAX-11 RSX, you use MCR commands to execute MFT as
follows:

>MFT
The host system responds with the following:

MFT>
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You can now copy files from one system to the other, in either
direction. To do this, use the following syntax to indicate the files
that you wish to copy:

MFT> to_file[/REM]=from file[ /REM]

where:
to file The output file or where the file 1is being copied
to.
from file The input file or where the file 1is being copied
from.
/REM Means remote; is used to indicate that the file is

on the local Micro/RSX system that is remote to the
host system.

If you want to copy from the host to the Micro/RSX system, the syntax
is as follows:

>MFT MESSAGE.TXT/REM=HOST.TXT

If you want to copy from the Micro/RSX system to the host, the syntax
is as follows:

>MFT MESSAGE.TXT=MICRO.TXT/REM
To delete files, use the following syntax:
MFT> delete_file[/options]
where:
delete_file The name of the file to be deleted.
/options /DE indicates the file is to be deleted.
/REM indicates the file is on the Micro/RSX system
remote to the host system. The absence of /REM
indicates the file is on the host system.

You cannot specify wildcards when using MFT to delete files.

A sample file transfer session follows:

$ OGFT HOST/DTE TT54 RET)
FLOGIN
SACTOUNT OR NAME: naerr

FFASSWORD S FResWard

v

FHET
MFETNESSAGE . TXT=HTCRO, TXT/REM

ZDTE~S-MFTINITy File nreration initiated
ZDTE-S-MFTCOMFy File oreration comrlete

RET,
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(The cursor will be at the beginning of the last message.
continue the operation, press RETURN.)

HFT >

SLOGDUT

CTALP

YOTE-S-FMUFXTT, Fmulation exiting,., Flease waitl
%

In order to use MFT, you must be using the DTE task, because
protocol used for the file operations is unique to the two tasks.

9.3.2 DCL Command Syntax

If the host system is a Micro/RSX system, you use the following
command syntax to perform file operations:

COPY from file[/option] to_file[/option]
DELETE file[/option]

where:

To

the

DCL

from file The name of the input file that MFT is to transfer.

to_file The name of the output file to which MFT is to
the input file (from_file).

/option /REM (remote) is used to indicate that the file
on the local Micro/RSX system that is remote to

copy

is
the

host system. The absence of /REM indicates the file

is on the host system.
file The file name of the file to be deleted.
NOTE

For input files, /REMOTE indicates that the file
resides on the DTE system. For output files, /REMOTE
indicates that the output file should be created on
the DTE system. When using the DELETE/REMOTE command,
the file to be deleted should be deleted on the DTE
system.
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9.3.3 Examples

Following are examples of file operations using the DTE and MFT
programs.

g COFY TNFILF.OAT DUTFILF.DAT/REMOTE
This example copies the file INFILE.DAT from the host (MFT) system
into OUTFILE.DAT on the remote (DTE) system.

¢ COFY THFTLE,GAT/REMOTE DUTFTILE . OAT
This example copies the file INFILE.DAT from the remote (DTE) system
into OUTFILE.DAT on the host (MFT) system.

$ DELFTE FILE.OAT/RFMOTE

This example deletes the file FILE.DAT on the remote (DTE) system.

9.4 MESSAGES

The following sections list and describe the messages produced by DTE
and MFT.

9.4.1 DTE MESSAGES

The following messages are produced by DTE. Some messages also
include a 6-character octal field enclosed in parentheses. This field
provides additional internal information regarding the cause of the
error, Dbut 1is generally not useful to you unless the information is
also mentioned in the message description.

?DTE~-F~-DEVTYPE, Illegal device type for DTE

DTE assigned the specified emulation device and found that it was
not a terminal. DTE can be used only on terminal devices.

$DTE-S~-DFO3SEQ, Dialing... Please hold

The DTE /DIAL option has been specified, and DTE is attempting to
establish a connection using a DF03 modem (which is assumed

present on the specified emulation terminal line). Your terminal
is locked out until the DFO03 responds with either success or
failure.

?DTE-F~-DFO3TMO, Telephone connection failure due to timeout

DTE sent the dial sequence specified by the /DIAL option, and the
DF03 modem (which was assumed to be present) did not respond
within 40 seconds. DTE will attempt to hang up the line and then
exit in error.

$DTE-S-DIALHNG, Dialup line hung up
DTE is attempting to hang up the specified emulation terminal

that 1is connected to a DF03 modem. It may or may not have
succeeded in hanging up.
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$DTE-I-DTETVER, Data Terminal Emulator Version x.y [dd-mmm-yy]

DTE displays its version number if the /IDENTIFICATION option was
selected on the command line."

$DTE-S-EMUEXIT, Emulation exiting... Please wait

A CTRL/P was typed on your terminal, and DTE has begun exit
processing. Your terminal is locked out, all DTE I/0O processing
is being completed, and all device characteristics are being
restored. This operation takes approximately 5 seconds.

?DTE-F-ERDDCMP, Transmission [DDCMP] failure (xxxxxx)

During DTE/MFT file transfer, a DDCMP error occurred that could
not be corrected after several retries. The physical (emulation)
terminal lines are producing too many errors for a file operation
to be performed. Usual causes for this behavior are baud rates
that are too high, systems that are too far apart (physical cable
length must be considered), a lack of the required terminal
support, or some form of electrical interference (noise) along
the physical connection (because of a bad telephone connection,
heavy electrical equipment, and so forth).

?DTE-F-FATALER, Internal error (xxxxxx)
DTE/MFT has encountered an unexpected internal condition. This
message indicates a bug in the 1local file operations server
within the DTE task.

$DTE-S-MFTCOMP, File operation complete
A DTE/MFT file operation has completed, and control has been
returned to your terminal. If the operation has completed in
failure, then this message will be preceded by an error message
showing the cause of the file operation failure.

$DTE-S-MFTINIT, File operation initiated

DTE has received the handshake sequence from the MFT task on the

other system. DTE invokes the file transfer server to provide
local support for the operation being initiated on the remote
system. Your terminal is 1locked out wuntil the operation
completes.

?DTE-F-MSGFORM, Message format error (xxxxxx)

The version of the MFT file server within the DTE task is not
compatible with the version of the MFT task on the remote system.
This may be caused by an error in the remote MFT task, or by an
incompatibility of releases of DTE and MFT.

?DTE-F-NOTSELD, Terminal line not selected

This is an internal error, and indicates that the LUN has been
lost.

¥DTE-S-PHONEOK, Telephone connection established

DTE sent the dial sequence specified by the /DIAL option, and the
DF03 modem responded with success (it returned the character
"A"). The connection to the remote system has been successfully
established.
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?DTE-F-PHONERR, Failure to establish telephone connection

DTE sent the dial sequence specified by the /DIAL option, and the
DF03 modem did not respond with success. DTE will hang up the
line and then exit in error.

?DTE-F-PORTSEL, Assignment failure on specified device

DTE attempted to assign and attach the specified emulation
terminal device, and was not able to. The device may be attached
by another user, or may be an inappropriate device type for
emulation.

?DTE-F-REJOPER, Operation rejected (xxxxxx)
The file operations server within the DTE task cannot perform the
operation requested by the MFT task executing on the remote
system. Either the DTE task lacks the required support, or the
version of the remote MFT task does not match the version of DTE
being used on the local system.

?DTE-F-RMSRERR, Remote RMS-11 error (xxxxxx)
An error occurred during the attempt to perform the file

operation. The RMS-11 error code (in octal) is displayed within
the paired parentheses.

?DTE-F-SYNLOST, Synchronization lost (xxxxxx)

Synchronization has been lost between the 1local DTE and the

remote MFT tasks. This may be related to the baud rate of the
emulation terminal 1lines or the systems' loads. Retry the
operation.

?DTE-F-SYNXERR, Syntax error

The syntax of the DTE command either was not appropriate or did
not fit the documented syntax. Correct the command and try
again.

?DTE-F-UNSPROT, Unsupported protocol operation (XxXxxxx)

The version of DDCMP being used by the local DTE file operations
server and the remote MFT task are not compatible. The versions
of DTE and MFT are not compatible, and the requested operation
cannot be performed.

9.4.2 MFT MESSAGES

The following messages are produced by MFT. Some messages also
include a "..." field. This indicates that all or part of the command
line will be displayed with the message.

?MFT-F-BADOPER, Illegal option specified: ...

A nonexistent or illegal option was specified on the command
line, or the option(s) selected is out of context.

?MFT-F~COMFILE, Unable to open specified command file

MFT was unable to access the specified command file. No details
as to the reason for the failure are available. Typical reasons
for this message are file not found, protection violations, and
so on.
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?MFT-F-FOPFAIL, File operation failed

The particular file operation specified could not be performed.
There are many possible causes for the failure. Typically, this
message is produced when MFT is unable to synchronize with the
file operations server it requests DTE to invoke. Other possible
causes include baud rates that are too high, systems that are too
far apart (physical cable length must be considered), a lack of
the required terminal support, or some form of electrical
interference (noise) along the physical connection (because of a
bad telephone connection, heavy electrical equipment, and so
forth).

?MFT-F-ILLNODE, Illegal node combination: ...

The MFT command string specifies both file specifications on the
same system. Either /REM appears on both file specifications or
does not appear on either specification. This 1is illegal,
because each file specification must specify a different system.

?MFT-F-LINELEN, Command line too long
The command line specified was too long for the command buffer.
Because some of the command may have been lost, the entire
command is considered invalid.
?MFT-F-~-SPECERR, Error in file specification: ...
One or both of the file specifications supplied are in error.
File specification syntax is 1limited to the standard RSX-11
format, which is "device:[uic]filename.type;version".
?MFT-F-SYNXERR, Syntax error: ...
The syntax of the command line specified is in error. Possible

causes may be illegal options, missing input or output file
specifications, or an error in the file specification syntax.

9-11






CHAPTER 10

VIRTUAL MONITOR CONSOLE ROUTINE (VMR)

This chapter begins with a brief introduction to the Virtual Monitor
Console Routine (VMR) and continues with the following sections:

® Starting VMR

e VMR Command Syntax

@ VMR File Specifications

® VMR Command Descriptions

e VMR Error Messages
If you are familiar with VMR, you may want to skip directly to Section
10.5, which is called VMR Command Descriptions. Section 10.5 contains

command definitions, a list of parameters and keywords you can use for
each command, and examples of the commands.

10.1 INTRODUCTION TO VMR

VMR is a privileged system task that allows you to configure an
RSX-11M or RSX-11M-PLUS system image file.

VMR commands are a subset of Monitor Console Routine (MCR) commands.
VMR commands differ from MCR commands in that VMR commands are
directed to the disk image of a system rather than to the current
running system. The system image file that you configure by using VMR
commands can later be bootstrapped.

There are three types of VMR commands: initialization, informational,
and task control. Table 10-1 contains a list of VMR commands grouped
according to the function they perform.

See Section 10.5 for a description of each VMR command.

10.2 STARTING VMR
You can use three methods to start VMR. These methods are described
in the following sections. Before you start VMR, however, you must
first assign SY: and LB: to the device that holds the system image
file you want to modify. The symbol definition file that corresponds
to the system image file must meet the following requirements:

® It must have the same file name as the system image file

® It must have a file type of .STB
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® It must reside on the same device and in the same directory as
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the system image file

The symbol definition file is not necessary if you use the /IM switch.

(See Section 10.4 for a description of the /IM switch.)

Once you have corresponding system image and symbol definition
you can start VMR.

following sections.

Table. 10-1
Functional List of VMR Commands

files,
The methods for starting VMR are described in the

Type of Command

Command Name

Initialization Commands

Task Control Commands

Informational Commands

ASSIGN
CONFIGURATION
INSTALL

LOAD

REDIRECT

SAVE

SET

TIME

UNLOAD

ALTER

CANCEL
FIX-IN-MEMORY
REASSIGN
REMOVE

RUN

UNFIX

DEVICES
LUNS
PARTITIONS
TASKLIST

10.2.1 Method 1: Running VMR

To run VMR,

or

FUM

MR

VMR responds by requesting the name of the

VMK

you want to modify:

k.

nter

filensme?’

enter one of the following command lines:

system image

file

Once you enter the name of the system image file, VMR opens and

reads

image.

the

symbol definition file.
image file and verifies that the
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Next, VMR displays the following prompt:

UMR:

Enter any VMR command, or exit from VMR by pressing CTRL/Z.

10.2.2 Method 2: 1Installing and Running VMR from LB:
To install and run VMR, enter the following command:
FRUN $VMR

The system installs VMR from the pseudo device LB: under the
system directory or library directory, and then loads it. On
RSX-11M systems, the system directory is wusually [1,50] for
unmapped systems and [1,54] for mapped systems. On
RSX-11M-PLUS systems, the library directory is usually [3,54].

Next, VMR responds by requesting the name of the system image
file you want to modify:

Enter filename!?
Once you enter the name of the system image file, VMR opens and
reads the symbol definition file. Then, VMR opens the system
image file and verifies that the file 1is actually a system
image.

Next, VMR displays the following prompt:

VMR

Enter any VMR command, or exit from VMR by pressing CTRL/Z.

10.2.3 Method 3: Running VMR While Specifying an Indirect Command File

To run VMR while specifying an indirect command file, type VMR
followed by a space, then enter an at sign (@) followed by the
name of the indirect command file. The first 1line of the
indirect command file must contain the name of the system image
file you want to modify. For example:

FUMR BTASKS . CMD

The system loads VMR, and then, VMR executes the indirect command
file. VMR then exits.
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Once you have started VMR, you can execute an indirect command
file any time VMR prompts for input. Indirect command files are
useful when you want to repeat a series of commands for several
different systems (INSTALL commands for example).

To execute an indirect command file in VMR, enter an at sign (@)
followed by the name of the indirect command file any time that
VMR prompts for input. For example:

UMR>2TASKS . CMD

VMR executes the indirect command file, extracting command input
from the specified file until it reaches the end of the file and
then returns to the terminal for further input.

VMR supports two levels of indirect command files. This means
you can invoke a second indirect command file from within the
first indirect command file. However, if you +try to invoke a
third indirect command file from within the second indirect
command file, you receive an error message.

10.3 VMR COMMAND SYNTAX

The following sections describe how to format VMR commands and how to
enter comments in VMR command lines.

10.3.1 VMR Command Format

VMR command lines can contain a command name, parameter, keyword(s)
and keyword value(s). The components of a VMR command line are
described as follows:

Command Name
The name of the VMR command.
You can abbreviate all VMR command names to 3 characters.
VMR accepts 3 characters and then searches for a space or
tab followed by the command parameter or by a RETURN if
there are no parameters. Note that VMR does not permit
embedded spaces or tabs in command names.
Parameter
The parameter for the command.
Certain VMR commands require parameters. VMR parameters can
"be file specifications, keywords, devices, or task names.
You must always precede a parameter with a space or tab.
Keyword
One or more keywords for the command.
VMR keywords are command specific. Most VMR keywords are

preceded by a slash (/). Some VMR commands permit more than
one keyword per command line.
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VMR keywords can be placed in any order in a command line
and still have the same meaning. For example, the command:
PR THE TEST, TSK/TABK=8UFFR/FMI=YES
has the same meaning as:
YMRESTINS TEST.TESR/FML=YES/TASK=SUFER
Keyword Value
The value for the keyword.
You must always precede a keyword value with an equal sign
(=) or colon (:). In the following command line, =SUPER is
the keyword value assigned to the keyword /TASK.

YR ING TEFET, TER/TABK=GLUFER

10.3.2 Including Comments in VMR Commands

VMR interprets an entire line of text as a comment if the first
character in the line is a semicolon (;). For example:

UMR THIS LINE T5 & COMMENT
To insert a comment within a command line, use an exclamation point
(1) at the start of the comment, and an exclamation point or RETURN at
the end of the comment. VMR ignores all text between the two
exclamation points or between the exclamation point and the RETURN.
For example:

UMR-TAS TTHIS I8 A COMMENT STRING @D

Comments are especially useful to clarify command 1lines in VMR
indirect command files.

10.4 VMR FILE SPECIFICATIONS
VMR accepts the standard RSX-11M/M-PLUS file specification format:
ddnn:[directory]filename.type;ver[ /IM]
The components of VMR file specifications are described as follows:
ddnn:
The name of the device on which the file is located.
A device name consists of two ASCII characters (44),
followed by an optional 1- to 3-digit octal unit number
(nn). You must include a colon (:) at the end of the device
name. For example:

DM1:

The default device in VMR is SYO:.
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[directory]

The directory in which the file is located.

There are two types of directories in VMR, numeric and
named. A numeric directory contains two octal numbers, from
1l to 377, separated by a comma and enclosed in square
brackets ([ ]). For example:

[1,54] *

Named dlrector1es are valid on RSX-11M-PLUS systems only. A
named 4 ractory consists of 1 to 9 alphanumeric characters,

fenclosed in square %rackets ([ ]) For example-~

[IGGYJ

If you do not specify a directory, the system defaults to
the directory under which VMR is currently running.

filename

type

ver

The name of the file.

In VMR, a file name can consist of up to 9 alphanumeric
characters. For example:

RSX11M

There is no default file name in VMR.

The type of file.

VMR file types can consist of 1 to 3 alphanumeric
characters. You must precede a file type with a period (.).
For example:

.SYS
File types are optional. However, omitting a file type may

cause VMR to assign one by default. VMR assigns default
file types to the following files:

System Image File ’ .SYS
Task Image File .TSK
Indirect Command File .CMD

The version number of the file.

A version number helps differentiate files that would
otherwise have identical file specifications. Always
precede a version number with a semicolon (;). For example:

:2

On RSX-11M systems, the version number is a number from O to
77777(octal). On  RSX-11M-PLUS systems, if you select
support for decimal version < numbers  during system
generation, the version number is a number from 1 to
32767(dec1ma1). : ‘
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If you do not specify a version number for a file, the
system defaults to the highest version number of that file
in the directory.
/IM

A switch that, when added to the specification for the
system image file, overrides the VMR requirement for the
symbol definition file. If you use the /IM switch when you
specify a system image file, the only command VMR accepts is
the SAVE command.

You use the /IM switch to write non-RSX-11M/M-PLUS system
images to secondary media in bootable format. The /IM
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.

10.5 VMR COMMAND DESCRIPTIONS

The following pages 1include descriptions of the VMR commands in

alphabetical order. Each command description contains the following

information:

Command Abbreviation

The minimum number of letters that you must specify when
using the command name. The command abbreviation is located
at the outside margin of each page in capital letters.

Command Name

The full command name in capital letters. The command name
is followed by text describing the command's function.

Format
The format(s) you should use when specifying the command.
Parameters
The command's parameters.
Keywords
The command's keywords.
Examples
Examples of command use and output.
Notes

Additional information about the command.
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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 you want to alter.

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

priority
The new priority, from 1 to 250, you want to assign to the
specified task.
250 is the highest priority and 1 is the lowest priority you can
assign. Therefore, a task with a priority of 200 takes
precedence over a task with a priority of 199.
The priority you enter is assumed to be octal unless you place a
period (.) after the priority number.

Example

UMRE=ALT TEST /FRT=24E.

Alters the static priority of task TEST to 248(decimal).
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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 1logical 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 several types of logical-device assignments. VMR supports
the manipulation of global assignments only. Global assignments apply
to all tasks in the running system.

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 1- or 2-digit octal unit number, followed by a colon (:).
The 2-character 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, 2Z:). If a logical device name is
identical to a physical device name, the logical name is the one used
by the system.

The ASSIGN command has three formats. These are described as follows:
Format 1

ASN ppnn:=1llnn:/keyword

Defines a global assignment that associates the logical name 1llnn:
with the device ppnn:.

Format 2

ASN /keyword
Displays all global assignments for the system.
Format 3

ASN =[1l1lnn:]/keyword

Deletes the specified global assignment, or, if you omit 1llnn:,
deletes all global assignments.

Parameters
pp

A physical, logical, or pseudo device name.
nn

A unit number.
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