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Preface

Manual Objectives

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

Intended Audience

This manual is written for system managers, operators, and system programmers who perform
system management functions. It is not intended to be a tutorial for general users.

Structure of This Document |

The RSX-11M-PLUS and Micro/RSX System Management Guide is divided into four parts: Setting
Up and Shutting Down the System, Resource Monitoring and Control, System Problems and
Performance, and Advanced Features. In addition, Appendix A contains a description of User
File Directory (UFD) conventions.

Part 1, Setting Up and Shutting Down the System, contains Chapters 1 to 6. Together, they
provide essential information for setting up accounts, queues, and peripheral devices on your
system. In addition, Part I includes a description of the system shutdown procedure (SHUTUP).

Chapter 1 provides a general overview of system management and serves as a guide to the
remainder of the manual. It includes descriptions of general system concepts and utilities.

Chapter 2 describes, with examples, how to use the Account File Maintenance Program
(ACNT) to create and maintain user accounts.

Chapter 3 describes how to set up the Queue Manager (QMG) for multistream line-printer
spooling and batch processing.
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Chapter 4 describes how to use the reconfiguration services (CON and HRC) to modify your
system configuration. If you have an RSX-11M-PLUS operating system, you can isolate
the system from the effects of faulty hardware by using CON and HRC. This chapter also
includes a description of the Autoconfigure task (ACFPRE.TSK) supplied with pregenerated
RSX-11M-PLUS and Micro/RSX systems.

Chapter 5 describes how to use the Virtual Monitor Console Routine (VMR) to alter a
system image file on disk. You can modify parts of the system without repeating the system
generation procedure by using VMR. This chapter applies to RSX-11M-PLUS operating
systems only (excluding pregenerated systems).

Chapter 6 describes how to use the SHUTUP Prograrﬁ to shut down the system in an
orderly fashion.

Part II, Resource Monitoring and Control, contains Chapters 7 to 10. After you set up your
system, read Part II to learn how to monitor system usage and how to ensure a fair allocation
of resources.

Chapter 7 describes how to use the Resource Monitoring Display (RMD) to display
information about active tasks and available resources in your system.

Chapter 8 describes the tasks available for managing memory resources. It includes
information on the Pool Monitor Task (PMT), secondary pool, and the Shuffler (SHF)
task. However, note that PMT is supplied with RSX-11M-PLUS operating systems only
(excluding pregenerated systems).

Chapter 9 describes how to use the Console Logger to control I/O to the console output
device (CO) and to record system messages at a terminal or in a log file. This chapter
applies to RSX-11M-PLUS operating systems only (excluding pregenerated systems).

Chapter 10 describes Resource Accounting, which creates a transaction file of system usage
information.

Part III, System Problems and Performance, contains Chapters 11 to 15. These chapters contain
information for correcting hardware-related problems and for improving system performance.

Chapter 11 provides an overview of the terminology and tools associated with detecting
and correcting problems with your hardware. It also serves as an introduction to the rest
of the chapters in Part III. '

Chapter 12 describes how to use the I/O Exerciser (IOX) to detect and diagnose problems
on the disk, terminal, and tape units in' your system’s hardware configuration.

Chapter 13 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
RA81.

Chapter 14 describes I/O queue optimization, which improves the throughput of the disk
subsystems used in your system.
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Chapter 15 describes disk data caching, a feature that enhances I/O operations by reducing
the number of physical I/O requests performed during disk operations.

Part IV, Advanced Features, contains Chapters 16 to 19. When you are familiar with the
operating system, read Part IV to learn how to customize your system to fit your particular
needs. '

Chapter 16 describes Shadow Recording (SHA), which allows your system to maintain a copy
of all information being written to a Files-11 disk. This chapter applies to RSX-11M-PLUS
operating systems only (excluding pregenerated systems).

Chapter 17 describes command line interpreter (CLI) tasks, including how to write a CLL

Chapter 18 describes how to task build and install the DIGITAL Command Language (DCL)
task with various options. It also describes the Macro Metalanguage (MML), a set of macros
that performs the mapping from DCL syntax to Monitor Console Routine (MCR) syntax.
With this language, you can alter or add commands to extend DCL. This chapter applies to
RSX-11M-PLUS operating systems only (excluding pregenerated systems).

Chapter 19 describes a catchall task (TDX). TDX allows you to run uninstalled tasks and
abbreviate command names.

Appendix A 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 Documents

Before you read this manual, you should be familiar with the following manuals:

The RSX-11M-PLUS MCR Operations Manual provides information on the Monitor Console
Routine (MCR) commands

The RSX-11M-PLUS Command Language Manual and the Micro/RSX User’s Guide, Volumes 1
and 2, provide information on the DIGITAL Command Language (DCL)

The RSX-11M-PLUS Utilities Manual describes the utilities supported by the RSX-11M-PLUS
and Micro/RSX operating systems '

Although you do not need to read 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. In addition, the RSX-11M-PLUS System Generation and
Installation Guide contains information on the system startup procedure (STARTUP.CMD).
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Conventions Used in This Document

The following conventions are used in this manual:

Convention

Meaning

SET

file name

ng or #n
nyp Or n.

)

:argument

@)

Uppercase letters and words indicate that you should enter the
letter or word exactly as shown.

Lowercase letters and words indicate that you are to substitute
a word or value. In command descriptions, lowercase letters
indicate a variable whose actual value is determined when the
command is entered or the message is issued. For example, the
value of the variable task name depends on the name of the
task associated with the command or message.

In general, the base of a number is indicated as a subscript
to the number. For example: 77777g or 255,y. However,
in command descriptions and examples, decimal values may
be indicated by a trailing period (.). Octal values may be
indicated either by the absence of a period or by a number sign
character (#) preceding the number. For example, the following
three values are equal:

255. 377 #377

Unless specified otherwise, all numeric values required in a
command can be entered as decimal or octal.

Square brackets around a comma and an ellipsis mark indicate
that you can use a series of optional elements separated by
commas. For example, (argument|, ...]) means that you
can specify a series of optional arguments by enclosing the
arguments in parentheses and by separating them with commas.

Square brackets are also part of the User Identification Code
(UIC) and User File Directory (UFD) syntax (for example,
[group,member] or [name]). When you use a UIC or a UFD (in
a file specification, for example), you must include the brackets.

Braces indicate a choice of required options. You are to choose
from one of the options listed.

Some parameters and qualifiers can be altered by the inclusion
of arguments preceded by a colon. An argument can be either
numerical (COPIES:3) or alphabetical (NAME:QIX).

Parentheses are used to enclose more than one argument in a
command line. For example:

SET /CACHE=DUO: (DEFER_WRITES,DIRECTORY,LOGICAL)
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Convention

Meaning

@

KEYNAME
black ink
red ink
blue ink

XXX

The at sign invokes an indirect command file. The at sign
immediately precedes the file specification for the indirect
command file, as follows:

@filename[.filetype;version]

A horizontal ellipsis indicates the following:

* Additional, optional arguments in a statement have been
omitted.

e The preceding item or items can be repeated one or more
times.

* Additional parameters, values, or other information can be
entered.

A vertical ellipsis shows where elements of command input or

statements in an example or figure have been omitted because
they are irrelevant to the point being discussed.

This typeface denotes one of the keys on the terminal keyboard.
For example, the RETURN key.

In examples, what the system prints or displays is printed in
black. '

In interactive examples, what the user types is printed in red.
System responses appear in black,

Text in blue ink indicates that the information pertains to
RSX-11M-PLUS multiprocessor systems only.

A symbol with a 1- to 3-character abbreviation indicates that
you press a key on the terminal. For example, indicates the
RETURN key, [LF] indicates the LINE FEED key, and indicates
the DELETE key.

The symbol means that you are to press the key marked
CTRL while pressing another key. Thus, [CTRL/Z] indicates that

ou are to press the CTRL key and the Z key simultaneously.
is echoed on some terminals as "Z. However, not all
control characters echo.

Examples of terminal display in this manual show control key
sequences as they are displayed on the terminal screen.
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Summary of Technical Changes

The following sections list new and modified features for the RSX-11M-PLUS and Micro/RSX
Version 4.0 operating systems. These new features are documented in this revision of the
RSX-11M-PLUS and Micro/RSX System Management Guide.

New and Modified Features

The RSX-11M-PLUS and Micro/RSX Version 4.0 operating systems have the following new
features:

* New VMR INSTALL keyword /DFB

* New VMR SET keyword /CHAR_LENGTH

* Data caching default values

* Deferred disk write requests (DFR) for data caching

*  Larger extent sizes for data caching

New INSTALL Command Keyword /DFB

The INSTALL command keyword /DFB=YES allows the binding of Executive device logical unit
number (LUN) assignments to be deferred until a task is loaded into memory. The /DFB=NO
keyword allows binding to occur only at the time the task is installed.

The default is /DFB=YES.

New SET Command Keyword /CHAR_LENGTH

The SET command keyword /CHAR_LENGTH establishes the length of characters transmitted
and received by terminals attached to the system through variable-speed multiplexers.

You can specify the character length as either 7 or 8 bits. If you do not specify a length, VMR
displays the current setting. The default value for transmission is 8-bit characters.

This keyword is not valid for serial-line units.
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Data Caching Default Values

Prior to this release, the SET /CACHE command used default values for any of the options not
explicitly called out in the command line. Now, the SET command sets the default values for
the data caching options at the time the cache is activated for a device. Subsequent commands
change only the options specified in the command line; all other options retain the values
established when the cache was activated.

Deferred Disk Write Requests for Data Caching

Deferred disk write requests (DFRs) are now a data caching option. If data caching is selected
at system generation, you can enable DFRs for temporary files when you mount a disk or
when you set device characteristics. DFRs are a useful way of speeding up 1/O operations for
temporary files on your system disk or on disks that are relatively slow writing data.

You can select the option by using one of the following commands:

SET /CACHE=ddnn: (DEFER)
MOU ddnn:volumelabel /CACHE: (DEFER)

Larger Extent Sizes for Data Caching

The maximum size of an I/O request for data caching has been increased from 15 blocks to
127 blocks. The following options support the larger extent size:

e [NOJDIRECTORY
s [NOJLOGICAL
e [NOJOVERLAY
* [NOJREAD_AHEAD
e [NOJVIRTUAL

Note that extent sizes can be modified for cached devices by using the SET or MOUNT
commands.

Changes to the Document

The following changes in organization are included in this revision of the RSX-1IM-PLUS and
Micro/RSX System Management Guide:

¢ File Transfer and Terminal Emulation (moved)
*  Shuffler Task (moved)

® Secondary Pool (new addition)

¢ Catchall Task (new addition)

For a detailed description of the new organization for this manual, see the previous section
entitled “Structure of This Document.”
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File Transfer and Terminal Emulation

Information on the Micro/RSX File Transfer utility (MFT) and the Data Terminal Emulator (DTE)
is now contained in the RSX-11IM-PLUS Utilities Manual.

Shuffler Task

Previously, the Shuffler (SHF) task was described in its own chapter. Information on the Shuffler
is now contained in Chapter 8.

Secondary Pool

Information on secondary pool support is now provided in Chapter 8.

Catchall Task

Information on a Catchall Task (TDX), which is supplied with RSX-11M-PLUS and Micro/RSX
operating systems, is now provided in Chapter 19.
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Chapter 1

Intfroduction to System Management

This chapter provides an introduction to the concepts and procedures associated with managing
an RSX-11M-PLUS operating system or a Micro/RSX operating system that has the Advanced
Programmer’s Kit installed.

1.1 General System Concepts

1.1

Before you begin to set up and to modify your operating system, you should understand the
features that it supports. The topics covered in this section will help you to understand the
interaction of various system components and to optimize your system'’s operation after a system
generation. '

.1 Memory Partitions and Regions

Partitions are contiguous areas of physical memory that are managed and dynamically allocated
to regions by the Executive. Each partition accommodates as many tasks, device drivers, and
common regions as possible at any one time, :

The Executive brings a task into memory for execution and places the task in competition with
other active tasks. When tasks are brought into memory, they are placed in a section of memory
called a subpartition or “region.” Regions are contiguous areas of memory in which executable
tasks run. Common regions are code libraries and data commons that can be shared by tasks
for more efficient use of physical memory. A task can run in any region large enough to
contain it.
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1.1.2 Primary and Secondary Pool

Primary pool (usually referred to simply as “pool”) occupies part of the region in memory
allocated to the Executive. When you run a task or perform some other action that requires
pool, the system allocates pool space in units of memory called “packets” or “nodes.” However,
because the Executive (and consequently, pool) is permanently loaded in low memory, primary
pool does not appear in the list of available partitions.

Primary pool contains the Executive’s database and temporary data structures that are used by
tasks while they execute. Because nearly all Executive functions require pool, a system can
exhaust pool when the level of system activity is high (for example, if too many tasks are
installed or too many volumes are mounted at the same time). When pool is depleted, the
system does not appear to have failed; however, it does not function normally. If there are
data lights on the front of the processor, they may flicker, but the system does not accept input.
Under these conditions, the system often cannot display error messages because the Executive
requires pool space to perform 1/0. Once a system exhausts pool, you must restart the system.

Note
You can prevent pool from being depleted in two ways. First, take the
maximum amount of pool compatible with your system configuration during
system generation. Second, use the Pool Monitor Task (PMT) and the Resource
Monitoring Display (RMD) to monitor pool, and take appropriate action before
pool gets too low. (For more information, see Chapter 8.)

Secondary pool is allocated from main memory and is extensible. However, when you extend
secondary pool, you do so at the expense of main memory. Each time you increase the amount
of secondary pool space, you decrease the amount of available memory. As a system manager,
you need to create an appropriate balance between the two resources.

For more information on managing primary and secondary pool, see Chapter 8.

1.1.3 Memory Allocation

Instead of allocating a fixed amount of memory for specific requirements, the Executive allocates
memory space as it is needed by waiting regions, as follows:

1. Uses a priority level of 1 to 250; to determine a waiting region’s use of a partition. (A
higher number indicates a higher priority.) Each time a region is accessed, it is merged into
a priority-ordered queue of regions waiting to be loaded into the partition.

2. Begins at the base of the partition and searches for a free, contiguous area large enough
for the waiting region. The Executive examines the list of allocated areas in the partition.
To calculate the size of the gaps between the areas, it orders the list of allocated areas
according to their physical memory addresses. N

3. Allocates space within the partition to a waiting region. When the Executive locates a
sufficiently large gap, it allocates the space to a waiting region. To record the allocation, the
Executive merges the Partition Control Block (PCB) for the region into the list of allocated
areas.

’

4. Eliminates the region to free memory when the task is done executing. Each time a region
exits and frees memory in the partition, the Executive examines the partition wait-queue
and tries to allocate memory to the highest-priority waiting region.
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In some instances, a waiting region cannot be loaded into a partition because there is not enough
memory space available. The Executive keeps track of outstanding I/O on a region-by-region
basis; if there is no I/O pending, the Executive moves common regions and task regions to
increase the available memory space.

1.1.3.1 Checkpointing

Checkpointing preempts a lower-priority region when a higher-priority region can be brought in
to make use of the freed memory. This optimizes the use of system resources while maintaining
a priority-scheduling discipline.

Checkpointing in a partition occurs as the result of a memory allocation failure. That is, the
Executive tries to allocate a contiguous area of a partition to a region and it cannot find an
unoccupied memory area of sufficient size. When this happens, the Executive reexamines the list
of allocated areas in the partition to determine whether it can form a free space of sufficient size
by checkpointing one or more neighboring regions. Each region considered for checkpointing
must be of a lower priority, it must be checkpointable, and it must have checkpointing enabled.

The Executive scans the list from the beginning, looking for a series of neighboring regions
(possibly separated by gaps of free space), where each region satisfies the checkpoint criteria.
If the memory occupied by a series of regions and free space satisfies the memory requirement
for the higher-priority region, the Executive moves or checkpoints the lower-priority regions
from memory to disk. Then, the Executive allocates the released memory to the higher-priority
region.

The checkpointed region is immediately placed in competition with other regions waiting for

residency. When the checkpointed region is reloaded, tasks mapped to that region continue

processing from the point where they were interrupted. -
1.1.3.2 Partition Fragmentation

Checkpointing cannot always free enough memory space to load a waiting region. This is a
result of partition fragmentation and can be caused by any of the following events:

® Regions of various sizes entering and exiting memory.

* Device drivers loaded in the middle of a partition. Device drivers, and other regions which
cannot be moved, divide a partition into two partition sections.

* Regions with nonbuffered, outstanding I/0O.

The Executive must wait for a region’s I/O count to reach zero before the region can
be checkpointed. While the Executive waits, tasks that map the region are blocked from
execution. This prevents those tasks from issuing more I/O requests, which could delay the
loading of the waiting region. ’

® Regions that are connected to the IP11 driver.

* Regions that are connected to an interrupt vector by the Executive directive Connect to
Interrupt Vector (CINT$).

Regions that have been fixed by the Executive for a memory parity error.

Introduction to System Management 1-3



If the Executive is unable to load a waiting region, the Executive requests the Shuffler (SHF).
The Shuffler moves regions in partitions to create the free space necessary to load a waiting
region. The Executive requests the Shuffler only when all other attempts to load a waiting
region fail.

1.1.3.3 Memory Compaction

The Shuffler is a privileged task designed to compact space in partitions when a memory
allocation failure occurs. When the Executive is unable to load a waiting region into a partition,
the Executive requests the Shuffler. The Shuffler searches memory for a partition that has at
least one region waiting for space. When the Shuffler locates such a partition, it attempts to
move or “shuffle” regions in the partition to create contiguous space.

. The Shuffler shuffles common regions created by Executive memory management directives.
Because the system maintains an outstanding I/O count on a region-by-region basis, the Shuffler
can determine whether outstanding I/O is pending. When there is no I/O pending, common
regions can be shuffled.

For more information on the Shuffler, see Chapter 8.

1.1.3.4 Disk Swapping

Swapping varies task priorities so that tasks of equal or close priority checkpoint each other
periodically. This allows such tasks to share a portion of memory.

Swapping does not alter the checkpointing algorithm because a task can only checkpoint another
task of lower priority; it cannot checkpoint a task of equal or higher priority. The priority with
which you install a task (the installed priority) remains constant. However, the memory priority
of tasks varies over time. The memory priority determines the order in which tasks are swapped
to and from memory.

There are two parameters that control the swapping algorithm.

Parameters

Swapping interval
Determines how often the Executive scans the partition lists to modify the memory priority
of resident tasks. A typical swapping interval is 0.5 second.

Swapping priority range
Specifies the absolute value of the range through which a task’s priority varies from its
installed priority. A typical value is 5. This value causes a task’s memory priority to vary
from P+5 to P-5, where P is the priority set for the task when it is installed.

On RSX-11M-PLUS operating systems, these parameters are set by commands in the command
file SYSVMR.CMD. You can change them by using the MCR or VMR commands SET /SWPC
and SET /SWPR. For a description of the MCR commands, see the RSX-1IM-PLUS MCR
Operations Manual. For a description of the VMR commands, see Chapter 5 of this manual.

The key element of the swapping algorithm is a byte in the task’s header that maintains
the swapping priority of the task. In a system that uses swapping, the Executive determines
‘whether or not a nonresident task should checkpoint a resident task by making a comparison.
It compares the running priority of the nonresident task with the sum of the running and
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swapping priorities (called the effective priority) of the resident task. If the running priority of
the nonresident task is greater than the effective priority of the resident task, then the resident
task is checkpointed.

Each time a task is read into memory (as the result of an initial task load or checkpoint
read request), the Executive initializes the swapping priority byte in the task header. At each
swapping interval, the swapping priority of each resident task is reduced by 1, until it reaches
its lowest priority. If there is a possibility that checkpointing within a main partition' might
occur based on the new priorities, the Executive executes its partition allocation algorithm for
that partition. '

When you specify the swapping parameters, consider how your system is used. For example, in
a highly interactive system, a high checkpoint rate may reduce the need for swapping. Editors
and other interactive tasks usually run at a higher priority than tasks devoted to computations;
however, they may also be checkpointed more frequently. While such tasks wait for terminal
input, they can be checkpointed out of memory by lower-priority tasks. Then, when the input
is complete, the interactive task can return to memory by checkpointing the lower-priority task.

In general, from the time a task is loaded into memory, the average time for the task to be
checkpointed by another task of the same running priority is roughly equal to the product of
the two swapping parameters (swapping interval and swapping priority range). Tasks with the
same running priority tend to get the same amount of time in memory. Tasks whose running
priorities differ by less than the swapping priority range tend to receive different amounts of
time in memory, with the higher priority tasks getting more time.

1.1.4 Dynamic Checkpoint Space Allocation

Dynamic checkpoint space allocation allows all task checkpointing operations to use common
system checkpoint files. Thus, you can install tasks as checkpointable without having to allocate
checkpoint space in the task image file, and you can run multiple copies of a checkpointable
task. By allocating checkpoint space dynamically, the system reduces the number of tasks that
require memory residency at any given time.

To improve memory usage in large systems, make all or most of the tasks in the system
checkpointable. The DCL command SET DEVICE /CHECKPOINT_FILE (MCR command
Allocate Checkpoint Space or ACS) establishes and eliminates system checkpoint files. You can
establish one checkpoint file for each mounted Files-11 volume.

When the Executive requires checkpoint space, it selects devices in the order in which you
allocate the checkpoint files. Therefore, if you issue multiple SET DEVICE (ACS) commands,
specify the fastest devices first. For example, a system may have both an RS04 fixed-head disk
and an RP06 movable-head disk. If you determine that limited checkpoint space (400 blocks)
can be allocated on the RS04, allocate additional space (2000 blocks) on the RP06 to ensure
that checkpoint allocation failures do not occur.

As the Executive allocates and deallocates checkpoint space, the checkpoint files can fill up
and become fragmented. When possible, the Executive reuses the restored checkpoint space.
However, depending on the sizes of the checkpoint files and the amount of fragmentation, the
Executive may fail to find space to fulfill a checkpoint request. In this case, a task must wait
until additional memory or checkpoint space becomes available.
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If a critical task must get into memory, it may be unacceptable for a checkpoint operation to
fail. To ensure that any given task can always be checkpointed, allocate checkpoint space in the
task image file. Then, if the Executive fails to find space for the task in the system checkpoint
files, it can checkpoint the task to the preallocated space. There can be no checkpoint allocation
failures in partitions in which all active tasks have preallocated checkpoint space.

Note

This does not apply to tasks that use external headers (that is, headers that are
placed in a reserved area immediately below the task image, instead of in pool).
External headers require system checkpoint space.

For more information on the SET DEVICE command, see the RSX-11M-PLUS Command Language
Manual or the Micro/RSX User’s Guide, Volume 1. For information on the ACS command, see
the RSX-11M-PLUS MCR Operations Manual.

1.1.5 Task Extension

The Executive directive Extend Task (EXTK$) allows tasks to increase or decrease their memory
allocation during execution. For example, the MACRO-11 Relocatable Assembler (MAC) and
the Task Builder (TKB) use the EXTK$ directive to maintain a memory-resident symbol table,
until the table reaches a maximum size limit.

To modify the maximum size limit, use the DCL command SET SYSTEM /EXTENSION _LIMIT
(MCR command SET /MAXEXT). To reduce the initial memory requirements for these tasks,
install them with a small increment, such as 2048,¢. For large assemblies and task builds, these
utilities increase their size to the maximum limit, which also increases their speed. Then, before
processing the next command, they return to their original size.

1.1.6 Round-Robin Scheduler

The round-robin scheduler ensures that all tasks of equal priority share the central processing unit
(CPU). The scheduler alternates between CPU-bound tasks of equal priority (that is, tasks that
have relatively high requirements for CPU time) and schedules tasks dedicated to I/O operations
to run before any of the CPU-bound tasks. However, note that this affects only those tasks
currently in memory (tasks that are in the Active Task List); tasks that are checkpointed or in
the partition wait queue are not affected.

The scheduler provides access to the CPU for a predetermined length of time measured in ticks.
A tick is a clock interrupt. The rate at which interrupts occur depends on the type of clock
installed in your system. For a line frequency clock, the tick rate is either 50 or 60 per second,
depending on the line frequency. For a programmable clock, a maximum of 1000 ticks is
available; you can select the actual frequency during system generation (see the RSX-11M-PLUS
System Generation and Installation Guide). To modify the time interval used by the round-robin
scheduler, use the SET /RNDC command. :

Round-robin scheduling does not affect the standard processor competition among tasks of
different priorities. It also does not affect tasks that are not in the specified priority range.
To modify the high and low limits of the priority range considered for scheduling, use the
SET /RNDH and SET /RNDL commands, respectively.
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1.1.7 Parity Support

If the Executive detects a main memory parity error within a task region, the Executive attempts
to declare a parity error asynchronous system trap (AST) to that task. If the parity error occurs
within a common region, the Executive attempts to declare a parity error AST to each task
mapped to the shared region. In either case, if a task to which a parity error AST is declared
does not have an AST recovery routine, the Executive aborts the task and issues a message to
let you know that the task has been aborted.

When the Executive detects an error in a region, it locks the region into memory. This prevents
that space from being reused. The Executive then invokes the FIXER task, which probes the
region until it finds the segment containing the error.

When a parity error is detected within the Executive, or if the Executive detects a parity error
while reading to or writing from a region, the system attempts to print the following message
before halting:

*%+EXEC PARITY ERROR STOP*%*x*

For cache parity errors on the PDP-11/20, the half of the cache in which the parity error is
detected may be disabled. If two errors in the same half are detected within the same minute,
the cache is disabled. If less than one error per minute is detected and the system recovers by
reading through to main memory, the cache is not disabled. When either one or both halves
of the cache are disabled, the system operates in a degraded state. However, errors continue to
be logged.

1.1.8 Multiple File Control Processors

For RSX-11M-PLUS and Micro/RSX systems with several high-performance disks, you can
increase file system throughput by mounting each volume with a separate Files-11 Ancillary
Control Processor (F11ACP). Multiple file control processors enhance the response to device
requests by reducing the need for physical I/O operations each time a disk device is requested.

The F11ACP buffers the bit map and Master File Directory (MFD) for one device at a time. If
you mount every volume with the same F11ACP, the F11ACP clears the buffer each time you
request a different volume. Then, to obtain the bit map and MFD for a requested volume, the
F11ACP must perform physical I/O to the disk. In contrast, if you mount each volume with
a separate F11ACP, the ACP reads the bit map and MFD into memory only once. Subsequent
requests to a volume are directed to the appropriate ACP, which buffers the bit map and MFD
for that volume.

See the RSX-11M-PLUS Command Language Manual, the RSX-11M-PLUS MCR Operations Manual,
or the Micro/RSX User’s Guide, Volume 1, for information on the commands used to mount
volumes with separate F11ACPs. '
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1.1.9 File System Options

By using the DCL commands INITIALIZE and MOUNT (MCR commands INI and MOU,
respectively), you can modify file system parameters such as the default extension block
count, the index file position, the memory buffers, and the mapping peinter count. (For
more information on these commands, see the RSX-11M-PLUS Command Language Manual, the
RSX-11M-PLUS MCR Operations Manual, or the Micro/RSX User’s Guide, Volume 1.)

The following list describes some of the available options (MCR commands appear in
parentheses): '

e Default extension block count: MOUNT /EXTENSION (MOU /EXT) or INITIALIZE
/EXTENSION (INI /EXT)

When a disk file is created or extended, File Control Services (FCS) allocates a default
number of additional disk blocks to the file (usually 5 blocks). For example, if a task writes
12 blocks of data in a file, three 5-block allocations are made, and the remaining three
blocks are unused. You can use the /EXTENSION qualifier (/EXT keyword) to change the
default number of disk blocks allocated.

Each allocation of disk blocks requires several disk accesses to find free space, to allocate
the space, and to mark the space as used in the file header. Therefore, if you increase
the default above five blocks, you decrease the number of disk accesses needed to write
files. In addition, you increase the number of unused disk blocks allocated while the file is
open. Conversely, if you decrease the default below five blocks, you decrease the number
of blocks allocated and not used and increase the number of file-system overhead disk
accesses performed when extending files. (When the file is closed, however, the file system
truncates the file to the number of blocks actually used.)

A task can override this default extension block count when creating or extending a file.
In addition, you can use the Peripheral Interchange Program (PIP) switch /TR to free
unused space at the end of a file. Application tasks can override the file system defaults
and perform optimal file extensions for the processing they perform. You can use these
techniques, possibly with the /EXTENSION qualifier (/EXT keyword), to provide efficient
disk allocation. (For more information on PIP, see the RSX-11M-PLUS Utilities Manual.)

e Index file position: INITIALIZE /INDEX (INI /INDX)

The position of the index file in large volumes is important because an increase in the seek
time (that is, the time it takes to search for the file) can decrease performance. Rather than
having the index file at the beginning or end of a volume, position it at the midpoint of the
volume (by using either the block number or the MIDDLE argument).

For small volumes, such as a diskette, putting the index file at the midpoint limits the
maximum size of the work files on the disk. In such cases, position the index file at the
beginning or end of the volume.

e Memory buffers to speed directory searches: MOUNT /ACCESSED (MOU /LRU) or
INITIALIZE /ACCESSED (INI /LRU)

The /ACCESSED qualifier (/LRU keyword) specifies the number of buffers to be maintained
in memory. The default is three buffers. The buffers contain only the most r=cently accessed
directories; so, if your application is working with a small number of directories, three buffers
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1.1.

may be sufficient. However, if many directories are being scanned frequently, access time
will improve if you specify a number greater than three.

Note

If the number of File Control Blocks (FCBs) and the number of directories in
the least-recently-used (LRU) list exceeds the number of FCBs preallocated
in the F11ACP, then maintaining extra buffers in memory will require
additional pool space. :

*  Mapping pointer count: MOUNT /WINDOW (MOU /WIN) or INITIALIZE /WINDOW
(INI /WIN)

The /WINDOW qualifier (/WIN keyword) specifies the number of mapping pointers to be
allocated for file windows. The default is seven pointers. These pointers refer to, or “point
to,” contiguous blocks of the file on the disk. By increasing the number of pointers, you
can optimize access to fragmented files. However, note that the additional pointers require
secondary pool space. If you need to increase the amount of space available in secondary
pool, initialize the disk with fewer pointers to files with little or no fragmentation.

In addition, the MCR command SAVE has a /MOU keyword that allows you to use the
MOUNT options on the system disk. For more information on the /MOU keyword, see the
RSX-11M-PLUS MCR Operations Manual.

10 Overlapped I/0 Completion

Overlapped I/O completion support causes the execution of I/O completion code for each 1/0
request to be postponed until the next request has been initiated. If I/O requests are in the
driver’s queue, the Executive completes the I/O processing while the physical device services
the next request. Thus, if the last request in the driver's queue does not require a device
interrupt (that is, if it occurs synchronously), multiple I/O requests to the same device may
complete in an order other than the order in which they were requested.

1.2 Installing and Generating Your System

To install an RSX-11M-PLUS system, refer to the RSX-1IM-PLUS System Generation and
Installation Guide. The guide includes information on generating, bootstrapping, and saving
your system. To install a Micro/RSX system with the Advanced Programmer’s Kit, refer to the

- following manuals:

®  Micro/RSX Base Kit Installation Guide for Diskettes or the Micro/RSX Base Kit Installation
Guide for Tape

®  Micro/RSX Advanced Programmer’s Kit Installation Guide for Diskettes or the Micro/RSX
Advanced Programmer’s Kit Installation Guide for Tape

1.3 Setting Up Your System

After performing system generation, you can modify your system to suit your application. The
following sections provide a brief overview of the files, tasks, and utilites that are available for
establishing your system environment.
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1.3.1 Using System Management Files

RSX-11M-PLUS and Micro/RSX operating systems are supplied with a variety of system
management files that you can use to set up your system. In particular, refer to the
RSX-11M-PLUS System Generation and Installation Guide or the Micro/RSX System Manager’s
Guide for information on the following files:

‘File Specification Description
LB:[1,2]STARTUP.CMD The system startup command file is invoked each time you boot

the system. By using MCR commands in the STARTUP.CMD
file, you can install tasks or perform other system initialization
duties. To execute parts of the file conditionally, include
commands to the Indirect Command Processer. (For information
on Indirect, see the RSX-11IM-PLUS Indirect Command Processor
Manual or the Micro/RSX User’s Guide, Volume 1.)

If you have an RSX-11M-PLUS system, note that you can also
use VMR to install tasks and change terminal characteristics (see
Section 1.3.5).

If you have a pregenerated RSX-11M-PLUS system (RL02 dis-
tribution kits) or a Micro/RSX system, modify SYSPARAM.DAT
instead of STARTUP.CMD (see the following description).

LB:[1,2]SYSPARAM.DAT The system configuration data file contains statements that are
used by STARTUP.CMD. By modifying this file, you can alter
the system startup parameters for pregenerated RSX-11M-PLUS
and Micro/RSX systems.

LB:[1,54]SYSVMR.CMD (RSX-11M-PLUS operating systems only.) The VMR command
file installs certain privileged and nonprivileged tasks when you
create the system image file during system generation (SYSGEN).
By editing SYSVMR.CMD, you can modify parts of the system
without having to repeat SYSGEN.

LB:[1,2]SYSLOGIN.CMD The system and user login command files, respectively, execute

SYS$LOGIN:LOGIN.CMD automatically each time a user logs in to the system. To set up
a particular environment each time an account is used, modify
the login command files.

Note that LOGIN.CMD executes from the user’s default device
and directory (SYS$LOGIN).

LB:[1,2]SYSLOGOUT.CMD The system and user logout command files, respectively, execute
SYS$LOGIN:LOGOUT.CMD automatically each time a user logs out of the system. You can
use the SYSLOGOUT.CMD file to purge files and to delete
temporary files.

LB:[1,2]LOGIN.TXT The login information file is displayed by the HELLO (LOGIN)
task when you log in to the system. Edit this file to provide
installation news and notices to system users.
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File Specification Description

LB:[1,2]BATCH.TXT The batch job information file is included at the beginning of
each batch job log file.
Online help files ‘ Files with the file type HLP are located in directory [1,2]. They

provide information on commands, tasks, and utilities. You can
modify these files to add information that is specific to your
system or application.

The RSX-11M-PLUS System Generation and Installation Guide and Micro/RSX System Manager's
Guide include information on designing your own system management command files. Also,
note that you can use command files to create new system commands. (For more information,
see the description of the catchall task in Chapter 19.)

1.3.2 Using the Account File Maintenance Program

The Account File Maintenance Program (ACNT) allows you to create and maintain an account
file. Each account entry contains a variety of information, such as an account number and
password, the default device (SY), the user’s first and last name, and the default command line
interpreter (CLI). By using ACNT, you can add and delete accounts, modify accounts, list the
accounts, examine an individual account, and sort the account entries by User Identification
Code (UIC).

Chapter 2 provides examples and additional information on using ACNT.

1.3.3 Setting Up Printers and Batch Queues

The Queue Manager (QMG) controls the system printers and the print jobs that are passed to
them. You can specify the number of copies to be printed, the time the job is to be released
for printing, whether the file is to be deleted after printing, and which printer you want to use.
Also, you can write your own output processors, which pass jobs to devices other than line
printers. QMG displays information about the queues and alters the characteristics of jobs in
the queues.

QMG can support as many as 16 output queues (including the default PRINT queue) and
16 output processors. You can initialize the print processors with specific attributes, such as
printing a specified number of flag pages before each print job, accepting or rejecting print jobs
that require lowercase printing, and handling different types of printed forms.

QMG also supports batch processing. A system can have as many as 16 batch queues and 16
batch processors.

Chapter 3 describes how to set up and maintain QMG. For information on using QMG for print
and batch processing operations, see the RSX-11M-PLUS Batch and Queue Operations Manual or
the Micro/RSX User’s Guide, Volume 1.
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1.3.4 Modifying Your System Configuration

The reconfiguration services consist of two tasks (CON and HRC) and a driver (RD:). With these
services, you can alter or display 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.

Chapter 4 describes the functions of CON, HRC, and RD:. It includes descriptions of the
reconfiguration commands and examples of how to use them.

If you are using a Micro/RSX or pregenerated RSX-11M-PLUS system, you can change your
system configuration by modifying the file LB:[1,2JACFPAR.DAT. For more information, see
Chapter 4.

1.3.5 Modifying the System Image File (RSX-11M-PLUS Systems Only)

The Virtual Monitor Console Routine (VMR) is a task that accepts 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. For example, you
can set the size of pool, create partitions in memory, load drivers, install tasks, or change
terminal characteristics. By using VMR, you can configure part of a system image file before
you bootstrap it; then, as soon as you bootstrap the system, it will be ready for use.

Chapter 5 describes VMR and presents each of the VMR commands in alphabetical order.

1.4 Shutting Down the System

SHUTUP allows you to shut down the system in an orderly fashion. Although turning the
system off does not damage the software, it can affect your application programs and files.
Before halting the system, SHUTUP performs cleanup functions, such as the following:

* Logging out all logged-in terminals

*  Submitting the user-written command file LB:[1,2]SHUTUP.CMD to Indirect for execution
* Stopping QMG, Console Logger, and Error Logger (if present)

* Deallocating checkpoint space

* Dismounting mounted devices

If some of the terminals on your system are located at a distance from the processor and the
console terminal, or if the system is used for many different purposes, run SHUTUP before you
turn off the system or make backup copies of files. To reduce the possibility of interrupting
users, SHUTUP issues warning messages before logging them out of the system. When you
run SHUTUP, it prompts you 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.

Chapter 6 contains more information and an example of the SHUTUP program.
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1.5 Monitoring and Controlling System Resources

As soon as your system is set up and running, begin monitoring system usage. Then, when you
become familiar with the needs of the people who are using the system, modify the availability
of resources to correspond to. their needs.

1.5.1 Resource Monitoring Display

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

operating system and the availability of system resources. This information includes a list of the

active tasks, their location in memory, the amount of memory they occupy, and the available

pool space. RMD generates dynamic displays on video terminals and “snapshot” displays on
. hardcopy terminals.

The following displays are available:
* Memory

e Active Task

* Task Header

* System Statistics

e [/0 Count

* General Cache

® Detailed Cache

RMD also supports a Help display 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 or DCL
command line.

Chapter 7 contains detailed information on RMD and includes examples of RMD displays.

1.5.2 Pool Monitoring Support (RSX-11M-PLUS Systems Only)

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

Chapter 8 describes how to enable pool monitoring support, the conditions that affect PMT,
PMT defaults, and how to abort PMT. It also includes an annotated example of PMT output for
extreme fragmentation and information on modifying secondary pool.

Micro/RSX systems and pregenerated RSX-11M-PLUS systems (RLO2 distribution kits) do not
include PMT.

Introduction to System Management 1-13



1.5.3 The Console Logger (RSX-11M-PLUS Systems Only)

The Console Logger consists of a driver (CODRV) and a task (COT...). Together, they handle
I/0 to the console output device (CO) and record time-stamped system messages on a terminal,
a log file, or both. If you have an RSX-11M-PLUS distribution kit (excluding RL02 distribution
kits), you can select Console Logger support during system generation.

By using the MCR command SET from a privileged terminal, you can start and stop Console
Logging, disable the log file or the console terminal, and reassign the log file and console
terminal. Chapter 9 describes the Console Logging commands and presents sample terminal
sessions.

1.5.4 Resource Accounting

Resource Accounting provides a transaction file of system usage information. Information is
gathered on each user in a system and on total system utilization. This information can be used
to bill individual users for the resources used and to measure overall system performance.

By analyzing the data in the transaction file, you can obtain statistics about individual users
(such as the amount of CPU time a person uses) or overall system usage (such as the number of
users logged in on the system per day). The information in the transaction file can be displayed,
or you can write a program to access the file and analyze the data.

Chapter 10 describes how Resource Accounting works and contains an example of transaction
file output.

1.6 Preventing the Loss of Information

RSX-11M-PLUS and Micro/RSX provide several utilities for preventing the loss or corruption
of data and for maintaining peripheral devices. The sections that follow describe these utilities
briefly and provide references to additional sources of information.

1.6.1 Backing Up Files

BACKUP is a DCL command that allows you to back up from and restore files to Files-11
volumes. Its purpose is to safeguard against the loss or corruption of data. When you backup
a volume, you produce a copy that can be used if any of the files on the original volume are
lost or corrupted. For more information on the BACKUP command, see the RSX-1IM-PLUS
Command Language Manual or the Micro/RSX System Manager’s Guide.

To perform backup and restore operations, the BACKUP command uses the Backup and Restore
Utility (BRU). In the process of copying, BRU also reorganizes and compresses files for efficient
storage and use. For more information on BRU, see the RSX-11M-PLUS Utilities Manual.
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1.6.2 Shadow Recording (RSX-11M-PLUS Systems Only)

Shadow Recording (SHA) allows your system to back up all information as it is being written
to a Files-11 disk. It does so by creating two identical disks called a shadowed pair. More than
one pair of disks may be shadowed, but shadowed disk pairs cannot overlap. The first disk of
the pair, the primary disk, is the original disk that exists whether or not Shadow Recording is
active. You can make any disk on your system, including the system disk, the primary disk of
a shadowed pair.

You can use Shadow Recording to produce an online or “hot” backup copy of your system disk.
During Shadow Recording, the Executive writes the same data to the secondary disk that it
writes to the primary disk. However, the Executive reads the primary disk first. Then, if a read
error occurs on the primary disk, the Executive reads the secondary disk. Thus, by duplicating
your system disk, you are able to prevent loss of data if a disk error occurs. In addition, you
can recover from an error faster because you do not need to halt the system to correct the
errors. All of this occurs transparently to you.

Chapter 16 describes Shadow Recording, how to prepare your system for it, and how to control
it. The chapter also provides information on the Shadow Recording commands and error
messages.

1.7 Detecting and Correcting Hardware Problems

1.7.

To detect and resolve problems associated with the devices in the hardware configuration,
you can use a combination of the following: Error Logging, the I/O Exerciser (I0X), and, for
DU-type disks, the Bad Block Replacement Control Task (RCT).

1 Error Logging

The Error Logging System monitors the performance of hardware devices. Error Logging handles
mass-storage device (disk and tape) errors and memory errors. Since Error Logging is part of
the operating system, it is most effective for hardware errors that allow the system to continue
functioning.

Note
To use Error Logging on a Micro/RSX system, you must install the Extended
Error Logging option.

For more information on Error Logging, see the RSX-11M-PLUS and Micro/RSX Error Logging
Manual.

1.7.2 The I/O Exerciser

The I1/O Exerciser (IOX) detects I/O problems on the disk, tape, and terminal units in
your system’s hardware configuration. IOX exercises Files-11 disks, non-file-structured disks,
magnetic tapes, DECtapes, and cassettes.

The I0X Command Language allows you to specify and control the type of exercise appropriate
for the units in your system. Chapter 12 describes each IOX command in alphabetical order
and provides examples that explain how to set parameters for different types of IOX exercises.
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1.7.3 The Bad Block Replacement Control Task

The Bad Block Replacement Control Task (RCT) handles bad block replacement and recovery
on Mass Storage Control Protocol (MSCP) disks such as the RA80. Bad block handling on
MSCP disks consists of four stages: detecting, notifying, replacing, and revectoring. The disk
controller (UDA50) detects bad blocks and notifies the driver (DUDRV). The driver activates
RCT; then, RCT performs the bad block replacement functions that enable the controller to
revector (redirect) I/O from the bad block to the replacement block. Note that all these actions
are transparent to you; you do not interact with RCT.

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.

Note

Some MSCP devices perform bad block replacement themselves; such devices
do not use RCT.

Chapter 13 describes bad block replacement functions and recovery techniques.

1.8 Recovering from a System Failure

When the system fails or “crashes,” all activity stops. When you type, nothing prints on your
terminal. If you are using a Micro/RSX system, the red lights underneath the diskette drives
are not lit, the drives are silent, and the Run light on the front panel of the MicroPDP-11"is
not lit.

RSX operating systems have certain built-in safeguards, which protect the data on mass-storage
devices and ease the diagnosis of system faults. If the operating system detects a failure within
itself, it stops executing or “crashes.” The system prints one or more short messages on the
console terminal and then halts the processor (which causes the Run light on the front panel of
a MicroPDP-11 to go out). ‘

If you are unable to determine the cause of a system crash, restart the system. If the failure was
caused by an electrical power failure or by a system user running a faulty privileged program,
this solves the problem. However, if the system crashes a second time, a defective device
or corrupted system disk is probably at fault. To correct the problem, contact DIGITAL Field
Service.

The following sections describe two tools for recovering from a system failure: the Executive
Debugging Tool (XDT) and the Crash Dump Analyzer (CDA).

1.8.1 Using the Executive Debugging Tool

You can use the Executive Debugging Tool (XDT) to determine the cause of a system failure.
When a software fault forces the system to trap to XDT, XDT has exclusive control of the system,
and all other system activity is suspended. You can then use XDT commands and operators
to examine registers, memory locations, and system data structures to locate the software fault
that caused the trap.

If you have an RSX-11M-PLUS system (excluding RLO2 distribution kits) and you want to
include support for the memory-resident version of XDT, select XDT during system generation.
If you have a pregenerated RSX-11M-PLUS system or a Micro/RSX system, modify the
XDT=option statement in LB:[1,2]SYSPARAM.DAT to load the loadable version of XDT each
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time you restart your system. (For information on modifying SYSPARAM.DAT, see the
RSX-11M-PLUS System Generation and Installation Guide or the Micro/RSX System Manager’s
Guide.) y

If you do not include support for XDT during system generation (RSX-11M-PLUS systems only)
or during system startup (RLO2 distribution kits or Micro/RSX systems only), you can still use
the LOAD command to load XDT interactively, as follows:

$ LOAD /EXP=XDT/VEC/HIGH

However, note that if you plan to use XDT, you must load it into memory before a system
failure occurs. By default, XDT is not loaded.

Note

If you are using a Micro/RSX system, you must have the Micro/RSX Advanced
Programmer’s Kit installed to use XDT.

For more information on XDT, see the RSX-11M-PLUS and Micro/RSX XDT Reference Manual.

1.8.2 Using the Crash Dump Analyzer

The Crash Dump Analyzer (CDA) is a specialized utility that helps you establish the cause
of system “crashes.” CDA reads the contents of a memory dump created by the crash dump
routine of the Executive. Then, it uses the data in the Executive symbol table file (RSX11M.STB)
to format the binary input of the memory dump into readable analysis listings.

To get a listing (or “dump”) of the contents of memory, CDA requires the crash device driver
and a crash device. If you have an RSX-11M-PLUS system, include support for CDA during
system generation. If you have a Micro/RSX system or a pregenerated RSX-11M-PLUS system,
modify the CRASH_DEVICE=option statement in LB:[1,2]SYSPARAM.DAT to load a crash
device each time you restart your system. (For information on modifying SYSPARAM.DAT, see
the RSX-11M-PLUS System Generation and Installation Guide or the Micro/RSX System Manager’s
Guide.)

Note

If you are using a Micro/RSX system, you must have the Micro/RSX Advanced
Programmer’s Kit installed to use CDA.

You can also load the loadable crash dump driver into your system, using the DCL or MCR
LOAD command. (See the RSX-11M-PLUS Command Language Manual, or the RSX-11M-PLUS
MCR Operations Manual.) However, note that if you plan to use a crash device, you must load
the driver into memory before a system failure occurs. By default, a crash device is not loaded.

CDA is a nonprivileged task that any user can run. However, understanding the “crash dump”
requires a knowledge of assembly language programming and the Executive data structures.
For more information, see the RSX-11M-PLUS and Micro/RSX Crash Dump Analyzer Reference
Manual.

1.9 Improving System Performance

RSX-11M-PLUS and Micro/RSX operating systems support two features that increase the
efficiency of 1/0 operations: I/O queue optimization and disk data caching.
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1.9.1 I/0 Queue Optimization

RSX-11M-PLUS and Micro/RSX operating systems use one of the following methods of 1/0
queue optimization: Nearest Cylinder, Elevator, or Cylinder Scan. By selecting the method of
I/O queue optimization that is best for your system, you can improve the throughput of disk
subsystems; in other words, you can select the most effective method for processing the list of
I/0 requests in the queue for a particular disk device.

Chapter 14 describes each of the three methods of optimization and how to choose the one
that is best for your system. The chapter also provides a list of error messages returned by the
MCR command SET /OPT.

1.9.2 Disk Data Caching

Disk data caching enhances I/O operations by reducing the number of physical I/O requests
performed to a disk.

Disk data caching decreases the number of physical 1/O operations taking place on “cached”
disk drives by using a cache partition in memory. Copies of disk data are placed in the cache
partition, making the data available for memory-to-memory transfers instead of disk-to-memory
transfers during an I/O request.

Chapter 15 describes all of the disk data caching options. You can disable, override, modify,
and monitor disk data caching.

1.10 Customizing the System-User Interface

A command line interpreter (CLI) serves as the interface between you and the operating system.
By default, your system is supplied with two CLIs: the DIGITAL Command Language (DCL)
and the Monitor Console Routine (MCR). Both MCR and DCL include commands that invoke
system tasks and utilities and set or display certain system characteristics. To customize your
environment, write your own application CLI, modify your existing CLI (DCL only), or use a
catchall task (such as TDX).

1.10.1 Creating Your Own CLI

A CLI is a task that services unsolicited commands meant for the operating system or an
application. These commands are not prompted for by any task nor are they given to a task by
a read operation on a terminal. A CLI is an efficient means of interfacing an application command
processor to any number of terminals, because it does not involve processing characters with
an Executive directive Queue I/O Request (QIO$) or an asynchronous system trap (AST).

Chapter 17 introduces the concepts of CLIs on RSX-11M-PLUS and Micro/RSX systems. The
chapter includes enough information to allow you to write CLIs that are specific to your
application. In addition, it includes a sample CLI (written in both FORTRAN and MACRO-11),
which illustrates the CLI interface and clarifies the basic operations of a CLIL
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1.10.2 Modifying the DCL Task (RSX-11M-PLUS Systems Only)

The DIGITAL Command Language (DCL) is a general language with a set of commands and
required syntax. DCL is used on all RSX operating systems. If you have an RSX-11M-PLUS
system (excluding pregenerated systems), you can add, modify, or remove DCL commands.

Chapter 18 explains the ways in which DCL can be installed on your system. It also describes
how the DCL task parses and translates commands. In addition, the chapter explains the Macro
MetaLanguage, which is a set of MACRO-11 macros used to define DCL.

1.10.3 Using a Catchall Task

RSX-11M-PLUS and Micro/RSX operating systems allow you to use a catchall task that “catches”
commands that are not recognized by DCL or MCR. If MCR receives an unrecognized command,
it searches for a task installed with the name ...CA. and passes the command line to the task.

Any task installed with the task name ..CA. is treated as a catchall task. Pregenerated
RSX-11M-PLUS and Micro/RSX systems install a catchall task called TDX on your system for
you. Once installed, TDX checks the typed command against its list of commands. If the
commands match, TDX translates the command into a valid MCR command. When you use
TDX, you can run uninstalled tasks and abbreviate command names.

Chapter 19 provides more information on installing and using TDX.

1.11 Communicating with Other Systems

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

The RSX-1IM-PLUS Utilities Manual describes how to perform terminal emulation and file
operations between an RSX system and an external system.
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Chop’rer 2
The Account File Maintenance Program

The RSX-11M-PLUS and Micro/RSX operating systems provide an Account File Maintenance
Program (ACNT) for privileged users to create and maintain an account file. ACNT allows you
to create an account file, add and delete accounts, modify accounts, list the accounts, examine
an individual account, and sort the account entries.

The account file contains entries for all User Identification Codes (UICs) authorized within the
system. One UIC can have several users, but each user must have a unique password. When a
user tries to log in, the system compares the HELLO or LOGIN command parameters (the UIC
and password) to the account file. By making this comparison, the system determines whether
or not the user can have access to the system.

Passwords are automatically encrypted when a new account is created. Once a passwotd is
encrypted, the password cannot be seen. Therefore, if you forget your password, you must get
a privileged user to enter the ACNT program to assign you a new password.

Note

Please be aware that no new user-written encryption routines are supported
for the creation of new accounts starting with RSX-11M-PLUS Version 3.0.
However, encryption routines written prior to Version 3.0 continue to be
supported (for login purposes only).

Each account in the account file contains the following information:
e UIC (the account number)
¢  Default system device
e Password
¢  First name
* Last name
Default file protection
® Default directory string

® Session identifier
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*  Account number

* Command Line Interpreter (CLI), if the system supports more than one CLI
®  Whether the user’s terminal is to be slaved after login

* Date and time of the user’s most recent login

* Number of times that the user has logged in to the system

2.1 Changing Your Password

If you are a nonprivileged user, you cannot use ACNT to modify the account entry for your
password. When a nonprivileged user attempts to run the ACNT program, ACNT prints the
following message:

ACNT -- Cannot be run from a nonprivileged terminal
Use SET PASSWORD to change your password

If you have a nonprivileged account and you want to change your password, use the DCL
command SET PASSWORD or the MCR command SET /PASSWORD to do so. Please note
that if you want to use the SET PASSWORD command, you need to know your old password.
If you do not remember your old password, then a privileged user must run ACNT to obtain a
new password for you.

For more information on changing your password, see the RSX-11IM-PLUS MCR Operations
Manual, the RSX-11M-PLUS Command Language Manual, or the Micro/RSX User's Guide,
Volume 2.

2.2 Using an Account File from Another System

If you have accounts on another system, you can use the account file from that system. You
can use the account file from a previous version of the system or one from another system on .
which you have installed the current version.

If a previous account file does not contain all the fields that are present in the current release
(for example, Version 1.0 of Micro/RSX does not include a default file protection field), ACNT
takes the default for that field. The default for the file protection field is the same as the default
protection for the volume.

To transfer an existing account file to the current system, use the following procedure:

1. Copy the existing account file to another device (tape or disk). For example, to copy the
account file from the system disk (DUO) to another disk (DU2), use the following command
line:

$ COPY DUO: [0,0]RSX11.SYS DU2: [MOVEDIR]

2. Delete the current account file on the system receiving the new account file, as follows:
¢ DELETE [0,0]RSX11.SYS;* [RET

3. Copy the account file from DU2 to the current system disk, as follows:
$ COPY DU2: [MOVEDIRIRSX11.SYS DUO: [0,0]
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2.3 Invoking ACNT

Use the MCR or DCL command RUN to invoke ACNT from a privileged terminal, as follows:
>RUN $ACNT

While ACNT is running, the system account file is locked. Tasks, such as HELLO or LOGIN,
cannot open the account file to verify account names and passwords. As a result, users are
temporarily unable to log in to the system. This does not affect users that are currently logged in
to the system; however, it does interfere with users who are attempting to log in. To minimize
this interference, run ACNT after users have already logged in and exit ACNT as soon as you
are finished.

After you enter the RUN command, ACNT identifies itself and displays the following list of
options:

RSX-11M-PLUS Account File Maintenance Program

Account Utility options are:

Add Add an account to file
Delete Delete an account file entry
Examine Examine existing account
List List account file

Modify Modify account file

Sort Sort account file

CTRL/Z Terminate utility session

Enter option:

To select an option, type the first letter of the option name. For example, if you want to add
an account, type A. ACNT responds by requesting further input or by displaying information
for the option you select.

2.4 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]JRSX11.S5YS and sets the file protection so that only privileged users and
privileged tasks can access the account file.

You can copy and extend the account file by using the Peripheral Interchange Program (PIP;
see Section 2.12). The new copy will have the default file protection; therefore, run ACNT
immediately. ACNT detects the incorrect protection codes and restores the proper protection.

Example 2-1 shows how to create the account file on RSX-11M-PLUS systems.
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Example 2-1: Creating an Account File

SRUN $ACNT
RSX-11M-PLUS Account File Maintenance Program

Account Utility options are:

Add Add an account to file
Delete Delete an account file entry
Examine Examine existing account
List List account file

Modify Modify account file

Sort Sort account file

CTRL/Z Terminate utility session

Enter option: C
Enter maximum number of accounts: 35. [RET

At the Enter option: prompt, specify the maximum number of account entries to be listed in the
file. To specify a decimal value, append a period to the number. The system then creates an
account file, named LB:[0,0]RSX11.SYS, large enough to contain njy accounts. In the previous
example, the system creates an account file for 35,y accounts.

After the create operation completes, press the ESCAPE key to request a list of options. You
can then add accounts to the account file.

2.5 Adding Account Entries

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

* UIC (the account number)
¢ Default system device
* Password
~* First name
* Last name
* Default file protection
* Default directory string
*  Session identifier
®  Account number
* CLI if the system supports more than one CLI
*  Whether the user’s terminal is to be slaved after login
ACNT maintains the file in ascending order by UIC.

The prompts for the password, first name, and last name specify the maximum number of
characters that ACNT accepts. Passwords can be up to 39 characters long; however, systems
using the DECnet package can use only 8-character passwords. The valid characters for user
names and passwords are as follows:
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* A to Z, uppercase and lowercase
¢ 0Oto9

* ' (apostrophe)

* . (period)

¢ - (hyphen)

¢ § (dollar sign)

s ! (exclamation point)

The default system device prompt requests a device name and unit number (optional, if the unit
is 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 you specify 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 number. The session identifier and user account number are used
by the Resource Accounting program (see Chapter 10). The session identifier is also used by the
HELLO task (see the RSX-11M-PLUS MCR Operations Manual or the RSX-11M-PLUS Command
Language Manual). '

Example 2-2 shows how to add an account.

Example 2-2: Adding an Account Entry

>RUN $ACNT 1]
RSX-11M-PLUS Account File Maintenance Program

Account Utility options are: (2]
Add Add an account to file

Delete Delete an account file entry

Examine Examine existing account

List List account file

Modify Modify account file

Sort Sort account file

CTRL/Z Terminate utility session

Enter option: A (3]
Enter account (group, member): 10,11 [RET] 4]
Default system device ( DDU ): SYO (5]
Password (39 chars. or fewer): BASEKITPL [RET] ©
First name (12 chars. or fewer): KATHY [RET ;
Last name (14 chars. or fewer): BEAN 7]

Default file protection ([SY,OW,GR,W0]):
[RWED, RWED, R, R] - 0

Default directory string ([group, member] or [name]): [BEAN] 9]
Session ident (3 chars. or fewer): WRT [RET

Account number (4 digits or fewer): 23 [RET ®
Enter user CLI (default=MCR): [RET
Slave terminal? [Y/N]: N ®

Disable login/logout messages? [Y/N]: N ®

In this example, ACNT creates an account for Kathy Bean.
Invokes the ACNT utility by using the RUN command.

® Lists the available options.
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®
1]

Selects the ADD option to add an account entry.

Specifies the UIC with a group number of 10 (a nonprivileged account) and a member
number of 11.

Specifies the default system device. ACNT accepts logical, physical, and pseudo device
names. Specifying the pseudo device name SYO0 allows you to move the system disk to
another drive without having to change the default device in the account. Note that the
device name does not include a colon.

Specifies the password as BASEKITPL, which is encrypted by ACNT when the account is
created.

Creates the account for a user named Kathy Bean. Because the ACNT encryption routines
require the user’s last name to form the encrypted password, you must specify a last name
to create a valid account entry. If you do not specify a last name, the account will not be
created with multiuser protection.

Specifies the default file protection as read, write, extend, and delete access for system and
owner, and read-only access for group and world.

Selects the user’s last name (Bean) as the default directory string, which can be up to 9
characters long. Your response to this prompt is always interpreted as a named directory.
To specify the default directory string as a numbered (nonamed) directory, press the RETURN
key without specifying the UIC. By default, ACNT assigns the UIC to the default directory
(in this example, [10,11]).

Specifies WRT as the session identifier.

Specifies 23 as the account number.

Selects MCR as the user’s CLI. MCR is the default for RSX-11M-PLUS systems; DCL is the
default for Micro/RSX systems.

Sets the terminal to noslave status.

Enables login and logout messages.

After ACNT creates the account and finishes prompting for all the necessary information, it
returns the following message:

Account entry and directory have been created.

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 you type N, ACNT searches for another account with the same UIC. If you type
Y, ACNT asks if you want to delete the account’s User File Directory (UFD) and other files;
type Y again to delete these files. If you type N in response to the deletion query, the account’s
files and UFD are left intact.
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Before deleting the account’s UFD, be sure that the files associated with the UFD are not
protected to prevent the system from deleting them. If the user has set the protection to
deny the system delete access, ACNT cannot delete those files; however, ACNT can still delete
the UFD. So, if you type Y in response to the Delete UFD and files? prompt, and ACNT is
unable to delete the files, ACNT will delete the UFD but not the files. If this happens, use the
File Structure Verification Utility (VFY) to eliminate the files (see the RSX-11M-PLUS Utilities
Manual).

Example 2-3 shows how to delete accounts from the account file.

Example 2-3: Deleting an Account Entry

>RUN $ACNT
RSX-11M-PLUS Account File Maintenance Program

Account Utility options are:

Add Add an account to file

Delete Delete an account file entry

Examine Examine existing account

List List account file

Modify Modify account file

Sort Sort account file

CTRL/Z Terminate utility session

Enter option: D o
Enter account (group, member): 10,11 12]

7-AUG-87 14:30:02 RSX-11M-PLUS Multiuser Account File List Page 1

Owner = [010,011] Login_defaults = SYO:[BEAN]

L_name = BEAN F_name = KATHY Password = (ENCRYPTED)
Def _CLI = MCR Session ID = WRT Account # = 23
Total_logins = 24 Last_login = 7-Aug-87 13:01:50
Characteristics = NOSlave Def_dir_string NOSilent
Def_Protection = [RWED,RWED,R,R]

This entry ? [[Y/N]]: Y (3]

Delete UFD and files? [Y/N]: Y ©

Account entry has been deleted (5]

This example deletes Kathy Bean’s account, [10,11].
© Selects the DELETE option.
Specifies the account [10,11] for deletion.

Displays the account entry and prompts you for verification.

© 00

Prompts you before deleting the account UFD and files. If you are sure the system has
delete access to all the files associated with [10,11], type Y (Yes) in response to this question.
Otherwise, exit ACNT and use the MCR or DCL command SET to change the file protection
to SYSTEM:DELETE. Then, reinvoke ACNT and delete the account.

@ Displays a message to indicate that the account has been deleted.
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2.7 Examining Account Entries

To display the information for a single account, use the EXAMINE option. To display the
information for a group of accounts or for all accounts in the account file, use the LIST option
(see Section 2.8). ' '

You can specify the account you want to examine by entering either the UIC in the format [g,m]
or an account name. ACNT displays all accounts it finds that match the UIC or account name
specified.

The EXAMINE option displays the following information for each account in the account file:

UIC

Last name

User’s CLI

Number of times the user has logged in to the system.
Whether the user’s terminal is to be slaved after login.
Default file protection.

Default system device

First name

Session identifer and account number

Date and time of the last login.

Default directory string. If the default directory string is the same as the login default,
ACNT displays a blank space. '

Status of the user’s terminal as silent (or NOsilent) after login.

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

Example 2-4 shows how to use ACNT to examine the accounts in the account file.
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Example 2-4: Examining an Account Entry

>RUN $ACNT

RSX-11M-PLUS Account File Maintenance Program

Account Utility options are:

Add Add an account to file
Delete Delete an account file entry
Examine Examine existing account
List List account file

Modify Modify account file

Sort Sort account file

CTRL/Z Terminate utility session

Enter option: E
Enter account (group, member): 10,11

7-AUG-87 14:30:02 RSX-11M-PLUS Multiuser Account File List Page 1

Owner = [010,011] Login_defaults = SYO:[BEAN] @

L_name = BEAN F_name = KATHY Password=(ENCRYPTED) @
Def_CLI = MCR Session ID = WRT Account # = 23 ©
Total_logins = 24 Last_login = 7-AUG-87 13:01:50 ®
Characteristics = NOSlave Def_dir_string NOSilent ©
Def_Protection = [RWED,RWED,R,R] @

In this example, Kathy Bean’s account is examined.

Lists the UIC [10,11] and login defaults. The default system device is SY0 and fhe default
directory string is [BEAN].

Displays Kathy’s last name and first name. The password is encrypted, so ACNT dlsplays
(ENCRYPTED) instead of the password itself.

Displays the CLI (MCR), the session identifier (WRT), and the account number (23).

Displays the total number of logins (24), as well as the date (7-AUG¥87) and time (13:01:50)
of the last login.

Displays the terminal characteristics (the terminal is set to NOSlave and NOSilent). ACNT
leaves a space in place of the default directory because it is the same as the login default
displayed in the first line.

Shows the default file protection. In this example, the file protection is read, write,
extend, and delete access for system and owner, and read access for group and world.
If you examine an account that does not use a default file protection, ACNT displays
NODef_Protection.

After you examine an account or group of accounts, ACNT prompts you with the following
message:

Key

<RETURN> to continue, CTRL/Z for ACNT options menu:

If you want to examine another entry, press the RETURN key. If YOu want to select a different
option or to exit ACNT, press CTRL/Z.
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2.8 Listing Account Entries

The LIST option either displays on your terminal or lists in a file the account entries in the
account file. You can display all the entries or only a specified group of entries. If you type F (for
file), ACNT creates the file ACCOUNT.DMP, which contains all the account information you
request with the LIST option. After you exit from ACNT, you can print the ACCOUNT.DMP
file.

Example 2-5 shows how to list account entries.

Example 2-5: Listing Account Entries

>RUN $ACNT
RSX-11M-PLUS Account File Maintenance Program

Account Utility options are:

Add Add an account to file
Delete Delete an account file entry
Examine Examine existing account
List List account file

Modify Modify account file

Sort Sort account file

CTRL/Z Terminate utility session

Enter option: L o
Only the old UNENCRYPTED type passwords can be printed
Print passwords (default no)? [Y/N]: (2]
All accounts (default no)? [Y/N]: RET] ©
Enter group number: 10 4]
List on Terminal(default) or File(ACCOUNT.DMP) [T/FI]: (5]

7-AUG-87 14:30:02 RSX-11M-PLUS Multiuser Account File List Page 1

Owner = [010,011] Login_defaults = SYO:[BEAN]

L_name = BEAN F_name = KATHY Password =

Def CLI = MCR Session ID = WRT Account # = 23
Total_logins = 24 Last_login = 7-AUG-87 13:01:50
Characteristics = N0Slave Def_dir_string NOSilent

Def_Protection = [RWED,RWED,R,R]

This example lists only one account with the group number equal to 10. The member number
is 11, and the owner is Kathy Bean.

© Selects the LIST option by typing the letter L.

© Shows that the password is not printed; the password field for the displayed entry is left
blank. (Note that encrypted passwords cannot be displayed, even if you specify Y in
response to the “Print passwords?” prompt.) This is the default.

® Lists only a selected group of accounts. This is the default.
O Specifies all accounts with the group number field of the UIC equal to 10.

@ Displays the account on the terminal (and not in the file, ACCOUNT.DMP). This is the
default.

After ACNT lists all the accounts you have specified, it returns the following prompt:
Key <RETURN> to continue, CTRL/Z for ACNT options menu:
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To list more account entries, press the RETURN key. To exit ACNT or to select another option,
press CTRL/Z.

2.9 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 status of a terminal. You can
also change the session identifier and the account number. If you include support for multiple
CLIs during system generation, you can change the default CLI for an account.

After you specify the account you want to modify, ACNT displays an account entry and asks
for verification. To indicate that the correct account was or was not specified, type either Y
(Yes) or N (No), respectively. If you type N, ACNT searches the file for another entry with the
same UIC. If you type Y, ACNT prompts for the entry details. If you do not want to change an
item, press the ESCAPE key.

Example 2-6 shows how to modify account information.

The Account File Maintenance Program 2-11



Example 2-6: Modifying an Account Entry

>RUN $ACNT
RSX-11M-PLUS Account File Maintenance Program

Account Utility options are:

Add Add an account to file
Delete Delete an account file entry
.Examine Examine existing account
List List account file
Modify Modify account file
Sort Sort account file
CTRL/Z Terminate utility session
Enter option: M o
Enter account (group, member): 10,11 (2]
7-AUG-87 14:30:02 RSX-11M-PLUS Multiuser Account File List Page 1
Owner = [010,011] Login_defaults = SYO:[BEAN]
L_name = BEAN F_name = KATHY Password = (ENCRYPTED)
Def_CLI = MCR Session ID = WRT Account # = 23 '
Total_logins = 24 Last_login = 7-AUG-87 13:01:50
Characteristics = NOSlave Def_dir_string NOSilent
Def Protection = [RWED,RWED,R,R]
" This entry ? [Y/N]: Y 3]

Type <ESC> to leave entry unchanged

Password (39 chars. or fewer):

Default system device ( DDU ): 4]

First name (12 chars. or fewer ):[E5C]

Last name (14 chars. or fewer ):[ESC]

Default file protection ([SY,OW,GR,W0]):

Default directory string ([group, member] or [name]): [MEMOS] (5]

New directory has been created (G

Enter user CLI (default=MCR):

Slave terminal? [Y/N]:

Disable login/logout messages? [Y/N]:

Session ident (3 chars. or fewer) :DEV (7]
Account number (4 digits or fewer):

In this example, Kathy Bean’s account is modified.
@ Specifies the MODIFY option.

® Selects the account UIC [10,11]. Note that you can also specify the user’s last name (in this
example, Bean).

Displays the requested entry and prompts you for verification.

© o

Leaves the password, system device, first and last name, and default file protection
unchanged.

Changes the default directory string to MEMOS:

© 06

Displays a message to indicate that the default directory string has been changed.

Changes the session identifier to DEV.
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ACNT prompts you for changes to all the account fields; then, ACNT prompts you with the
following message:

Key <RETURN> to continue, CTRL/Z for ACNT options menu:

Press CTRL/Z to return to the options menu. Then, if you want to exit ACNT, press CTRL/Z
again. '

2.10 Sorting Account Entries

The SORT option sorts the account entries in ascending order by UIC. Example 2-7 shows how
to sort the account file.

Example 2-7: Sorting the Account File

>RUN $ACNT
RSX-11M-PLUS Account File Maintenance Program

Account Utility options are:

Add Add an account to file
Delete Delete an account file entry
Examine Examine existing account
List List account file

Modify Modify account file

Sort Sort account file

CTRL/Z Terminate utility session

Enter option: S

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

Account file is now sorted by UIC

2.11 Exiting from ACNT

The EXIT option allows you to exit from the ACNT program. When you exit from ACNT,
ACNT returns the following message:

Account file modification is complete

Note that this message is displayed even if you do not modify any of the account entries.

2.12 Increasing the Size of the Account File

The account file supplied with your system ([0,0]JRSX11.SYS) can include a maximum of 36
accounts. If you need more accounts, create a larger account file. Then, run ACNT to reenter
the accounts that were in the previous file and to add new accounts.

To create a larger account file, use the following procedure:

1. Run the ACNT utility and use the LIST option to obtain a list of the accounts in the current
account file. Send the output to a file so that you can print it later.

2. Delete the current account file by using the following command line:

$ DELETE [0,0]RSX11.S8YS;* [RET
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3. Runthe ACNT utility again. ACNT prints an identification line and the following messages:

#x*% RSX-1i1M-PLUS Account File Maintenance Utility **

Creating Account file -- LB:[0,0]RSX11.8YS
Enter maximum number of accounts:

4. Enter the maximum number of accounts that you expect to need. For example:
Enter maximum number of accounts: 55
To allow for future expansion, create a few more accounts than you currently need.

5. Use the ADD option to reenter the accounts that were in the previous file and to add new
accounts.

Because the passwords for the previous accounts are encrypted, you need to assign a
temporary password for each account. Notify users of the temporary password and then
advise them to alter their passwords (with the SET PASSWORD command) as soon as they
log in to the system.

2.13 Error Messages

This section describes the messages that the ACNT utility displays on your terminal when it
encounters errors.

ACNT—Account already exists

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

User Action: Use the LIST option to obtain a listing of all account entries in the account file.
Then, use a UIC and password that do not appear on the list.

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

User Action: You cannot create a second account file. However, if you want to add an
account entry to the account file, select the ADD option by typing A.

ACNT—Account file error

Explanation: The program detected an I/O error while processing the account file. This may
indicate that the disk is too full or that another user was attempting to access the same file.

User Action: Use the DIRECTORY/FULL command to see if the disk is full. Also, be
sure that no other (privileged) users are running ACNT. If the disk is full, purge or delete
unnecessary files to create more space. If another user is running ACNT, wait until they
are finished before reentering the RUN $ACNT command line.

ACNT—Account file full
Explanation: The account file is full; you cannot add further accounts.

User Action: Create a larger account file. (For information on increasing the size of the
account file, see Section 2.12.)
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ACNT—Cannot find account

Explanation: You attempted to delete, to examine, or to modify an account that does not
exist,

User Action: Use the LIST option to check the account name and UIC. Then, try again
specifying the correct account.

ACNT—Invalid default device name
Explanation: The default system device you specified is not a disk device.

User Action: Specify a disk as the default system device.

ACNT—Invalid option

Explanation: The option you specified in response to the Enter option: prompt is not a valid
option. You may have typed the name of the option incorrectly.

User Action: Specify one of the options listed in the menu (type A, D, E, L, M, S, or press
CTRL/2).

ACNT—I/O Error
Explanation: The disk that has the account file is full or write-locked.

User Action: If the disk is full, delete files to provide space on the disk. If it is write-locked,
enable write access.

ACNT—Listing file error

Explanation: When you use the LIST option, ACNT attempts to open a file named
ACCOUNT.DMP. By default, ACNT searches for the file in your current UIC on the
device SY:. 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. The device may be full, write-locked,
or it may not contain your current default directory.

User Action: If the device is full, delete some files. If the device is write-locked, enable write
access. If your current default directory does not exist on the current default device, create
the directory, change your default directory to one that does exist, or change your default
device to one that contains your default directory.

ACNT—Syntax or command input error
Explanation: You typed an invalid character.

User Action: Check the command syntax and reenter the information.

ACNT—Warning - Device does not exist on current system. OK? [Y/N]:
Explanation: The specified default device is not known to the system.

User Action: If you enter Y (Yes) in response to the OK? prompt, ACNT retains the device
name as a logical device name. If you create accounts by using logical device names for
default devices, be sure to assign those logical names to actual devices before the accounts
are used. If you enter N (No), ACNT prompts again for another device name.
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ACNT—Workflle-dyn. mem. exhausted

Explanation: The system does not have sufficient pool space for the requested operation.
This is usually a temporary condition.

User Action: Wait for pool to be restored; then, reenter the command. (For more information
on monitoring and restoring pool, see Chapters 7 and 8, respectively.)

ACNT—Workfile-open file
Explanation: The disk containing the account file is full or write-locked.

User Action: If the disk is full, delete files to provide space on the disk. If the disk is
write-locked, set default to a privileged UIC to enable write access.

ACNT—Workfile-virtual storage exceeded

Explanation: The workfile exceeds virtual memory or there is insufficient pool space. This
is usually a temporary condition.

User Action: Wait for pool to be restored; then, reenter the command. (For more information
on monitoring and restoring pool, see Chapters 7 and 8, respectively.)
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Chapter 3 | |
Setting Up and Running the Queue Manager

This chapter includes an illustrated sequence of steps for setting up the Queue Manager (QMG),
print processors, and batch processors. It also includes a description of commands to QMG and
a list of relevant error messages. This chapter does not include descriptions of the commands
for print and batch processing operations. For information on using QMG to process print or
batch requests, see the RSX-11M-PLUS Batch and Queue Operations Manual or the Micro/RSX
User’s Guide, Volume 2.

Except where noted, all commands in this chapter are privileged; you must have a privileged
account to use the commands.

3.1 Introduction to the Queue Manager

Most systems include the Queue Manager (QMG) for multistream line printer spooling. Line
printer spooling is the process of coordinating output directed to a line printer. Without QMG,
output passes directly to the line printer. So, if many users and tasks direct output to the
line printer at the same time, the printer may print three lines of one file and then two of
another. However, when you use QMG, output is saved in separate files on a mass-storage
device (usually a disk). Then, QMG despools or transfers the files from the disk to the printer,
one at a time.

The Queue Manager also supports transparent spooling and batch processing. These features are
defined as follows:

Transparent spooling Allows you to specify the name of a spooled oufput device as the
destination of a job (instead of using an output file specification).
Transparent spooling applies to any task that creates an output
file.

Batch processing Allows you to submit a command file containing commands and
data to the system for execution. Note that you can use QMG
without batch processing, but you cannot have batch processing
without QMG. '

For more information on spooling and batch processing, see the RSX-11M-PLUS Batch and
Queue Operations Manual or the Micro/RSX User’s Guide, Volume 2.
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3.2 Queue Management Components

The queue management subsystem consists of five major components. They are as follows:

A command interface task (QMGCLI)
Processes print requests, batch requests, and queue access commands. (For more information
on the queue access commands, see the RSX-11M-PLUS Batch and Queue Operations Manual
or the Micro/RSX User’s Guide, Volume 1.) QMGCLI communicates with the Queue Manager
(QMG) by sending it data packets.

The Queue Manager (QMG)

Controls the queuing and dequeuing of print and batch jobs. QMG communicates with
QMGCLI and the despooler tasks to process requests.

The despool prototype task (LPP)

Attaches a device and despools print jobs to the device. It is an output despooler, which is
also called a print processor. You must install a print processor for each device you want
to be spooled (that is, for each device you place under the control of QMG).

With the exception of RL02 distribution kits, RSX-11M-PLUS systems include the source
files for LPP on device SY: in directory [121,10]. You can use this as a model to write print
processors (output despoolers) for your applications.

The batch processor prototype task (BPR)
Creates a virtual terminal that passes commands to the batch processor and to a system CLI
(MCR, DCL, or a user-written CLIL) The BPR task can be installed as many as 16 times.

The Card Reader Processor (CRP)
Reads a deck of cards containing a batch job, copies the cards to a file, and requests QMG
to create a batch job containing this file.

For information on using CRP, see the RSX—IIM-PLUS Batch and Queue Operations Manual.

3.3 Setting Up the Queue Manager
You can set up the Queue Manager (QMG) with indirect command files or interactively.

There are two different methods for using indirect command files to set up QMG. The method
you select depends upon the type of RSX operating system you are using, as follows:

* If you have a Micro/RSX or pregenerated RSX-11M-PLUS operating system, modify the
system configuration data file LB:[1,2]SYSPARAM.DAT, which is used by the startup
command file LB:[1,2]STARTUP.CMD. (For information on SYSPARAM.DAT, see the
RSX-1IM-PLUS System Generation and Installation Guide or the Micro/RSX System Manager’s
Guide.)

* If you have an RSX-11M-PLUS system (excluding RLO02 distribution kits), use the prototype
command file LB:[1,2JQMGSTART.CMD supplied with your system. This file includes
commands for setting up the Queue Manager in a standard configuration. It sets up one
print processor and one batch processor. By modifying the command file, you can tailor
the Queue Manager to your installation.
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If you use QMGSTART.CMD, invoke it during the system startup procedure by including
the following command line in LB:[1,2]STARTUP.CMD:

QLB: [1,2] QMGSTART .CMD

For more information on altering system startup procedures, see the RSX-11M-PLUS System
Generation and Installation Guide or the Micro/RSX System Manager’s Guide.

The sections that follow explain how to bring QMG into your system interactively. Both MCR
and DCL commands are included. Each of the steps includes a block diagram of the Queue
Manager, processors, and devices as they exist at that point ir the procedure. The parts of the
subsystem added at each step are shown in red.

For a description of the individual commands and qualifiers, see Section 3.5.
To bring QMG into your system, perform the following steps:

1. Install the Queue Manager as a checkpointable task, using the DCL command
INSTALL/CHECKPOINT or the MCR command INSTALL /CKP=YES.

DCL>INSTALL/CHECKPOINT $QMG
MCR>INSTALL $QMG/CKP=YES

The QMG task is located with the privileged utility tasks.
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Manager
Stopped | . LPO:
pp Unspooled
PRINT$
.PRINT
FCS
> suBMmIT > PRINT

ZK-154-81

2. Start QMG by using the START/QUEUE/MANAGER (QUE /STA:QMG) command, which
also initializes the default queues PRINT and BATCH.

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

If the queue file [1,7JQUEUE.SYS does not exist, it is created on the spooling device SP:
(usually assigned to the system library device, LB:) and all previous queue assignments are
cleared.

If the queue file already exists, all queue assignments are maintained but they are not
assigned to processors. Therefore, you do not need to reinitialize queues (step 3), but you
must reinitialize the processors (step 5).
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Initialize a device-specific queue to serve the system tasks sending output to the device LPO:
through QMG.

DCL>INITIALIZE/QUEUE LPO/PRINT
MCR>QUE LPO:/CR:P

Initialization names and creates a queue. The default print queue (PRINT) is initialized in
the previous step, but you must initialize at least one more queue (even if your system has
only one printing device). There must be a device-specific queue for every spooled output
device. (PRINT is a general queue.) In addition, you must initialize the device-specific
queue before you initialize the associated device.

By convention, a device-specific queue is named after the device it supports. In this example,
the device-specific queue LPO supports the device LPO:.

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. Queues
for application processors are counted as print queues.
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4. Install a print processor for each physical printing device that you are planning to initialize.
DCL>INSTALL $LPP
MCR>INS $LPP

Use the printer naine to derive a name for the corresponding processor. For example, LPO:
is the printer that corresponds to the processor LP0. The despooler task LPP.TSK installs
automatically as LPO.

The print processors are located with the privileged utility tasks.
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If you have additional output devices, use the /TASK qualifier to install and to name print
processors for them, as follows:

DCL>INSTALL/TASK:LP1 $LPP
MCR>INS $LPP/TASK=LP1

You can install as many as 15 print processors. Applications processors are considered print
processors for this count.

5. Initialize and set the desired attributes for the print processors.
DCL>INITIALIZE/PRINTER LPO/FORM:0/LOWERCASE
MCR>QUE LPO:/SP/F0:0/LOW

The INITIALIZE command assigns the queue LPO to the print processor LP0. Before you
can initialize the print processor LP0, the queue LP0 must exist (see steps 2 and 3).

Initialization of a print processor sets the associated output device spooled.
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If you plan to use a hardcopy terminal as both a terminal and a spooled device, use the
DCL qualifier /SHAREABLE (MCR switch /SHR) to establish output to that terminal as
shareable. For example:

DCL>INITIALIZE/PRINTER LPO/FORM:O0/LOWERCASE/SHAREABLE
MCR>QUE LPO:/SP/F0:0/L0OW/SHR

When a terminal is shareable, it is owned by the print or batch processor only while it is
printing a job. When the job completes, the processor detaches the terminal and you can
use the terminal to log in to the system. The Queue Manager (QMG) does not spool jobs
to the terminal if it is attached by another task. However, if you do not initialize the print
processor as shareable, QMG attaches the terminal and makes it unavailable to any other
task.

Note

When you initialize a processor as shareable, transparent spooling to the
associated device cannot occur.
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6. Install the interface between QMG and other system tasks.

DCL>INSTALL/TASK:PRT... $QMGPRT
MCR>INS $QMGPRT/TASK=PRT... [RET

The QMG interface is controlled by the task $QMGPRT.TSK. Install the task with the task
name PRT.... The task $QMGPRT is located with the nonprivileged utility tasks.

For more information, see Section 3.4.

Queue LPO

Manager
LPO:
Spooled
I Queue Queue l ' PRT PRINTS$
I BATCH PRINT l PRINT
I A
L] Qt’gg FCS
| Queue File
> SUBMIT ‘ > PRINT
ZK-159-81

7. Assign the queues to the print processors to establish a connection between the two.
DCL>ASSIGN/QUEUE PRINT LPO
MCR>QUE LPO:/AS:PRINT

QMG can send jobs to assigned processors only. If you initialize a queue without assigning
it, jobs sent to the queue are not processed. You can assign each queue to more than one
processor, and you can assign more than one queue to each processor.
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This step is required only if you want to establish general queues. The three previous steps
initialize a print processor and establish a device-specific print queue; your new printer is
ready to be used. However, when you specify a device-specific queue (for example, LP0)
in your PRINT command line, you do not have the option of sending your print job to any

> PRINT

ZK-160-81

other processor (or corresponding printer). If LPO is not available, your job must wait.

" General queues can send print jobs to any available processor to which they have been
assigned. Therefore, if you have more than one printer and you want print jobs to go to
the first available printer (see Note), establish a connection between a general print queue

(such as PRINT) and the new print processor.

Note

Different types of print jobs are established by the PRINT command that
places them in a queue. Therefore, print jobs do not actually go to the “first
available printer”; more specifically, they are sent to the first available printer
that has the same characteristics as those specified in the PRINT command line.

8. Install the batch processor (BPR).

DCL>INSTALL $BPR
MCR>INS $BPR
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The BPR task is located with the privileged utility tasks and installs automatically with the
taskname BAPO. If you have additional batch processors, use the /TASK qualifier to install
and name them, as follows:

DCL>INSTALL/TASK:BP1 $BPR
MCR>INS $BPR/TASK=BP1

You can install as many as 16 batch processors with names in the form BAPnnn, where
nnn represents one to three Radix-50 characters.

BAPO Queue LPO
Manager
LPO:
Spooled

I Queue Queue I PRT PRINT$

l BATCH PRINT | PRINT

I Queue |

T LPO FCS
| Queue File
> susMmIT > PRINT
ZK-161-81

9. Initialize the batch processors.

DCL>INITIALIZE/BATCH_PROCESSOR BAPO

MCR>QUE BAPO:/BA
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BAPO

> susmIT

10. Initialize the batch queues.

DCL>INITIALIZE/QUEUE POGO/BATCH
MCR>QUE POGO:/CR:BATCH

Queue
Manager

LPO

Queue
BATCH

LPO:
Unspooled
Queue l PRT... PRINT$
PRINT I .PRINT
Queue |
LPO FCs
> PRINT

ZK-162-81

The default queue BATCH is initialized with the command START/QUEUE/MANAGER,
but you can initialize as many as 15 additional batch queues with names consisting of up

to 6 alphanumeric characters.

Note that, unlike print processors, batch processors do not need device-specific queues.
There are no peripheral devices associated with batch processors.
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Queue

BAPO Manager LPO

LPO:
Spooled

I__ — —— —— — — — — — fo— c— _|

| Queue Queue I PRT PRINTS

l BATCH PRINT I PRINT

I Queue Queue l s

POGO LPO FCs
Queue File

E— —%_

> suBMmIT > PRINT
ZK-163-81

11. Assign one or more batch queues to the processor.

DCL>ASSIGN/QUEUE BATCH BAPO
MCR>QUE BAPO:/AS:BATCH

If you initialize a queue but do not assign it to a processor, jobs can be queued but they
are not processed.
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BAPO

Queue
Manager

LPO:

Queue
BATCH

~—~— 1

Queue

LPO:
Spooled
— e— — — — a—  o— l— c— —-l
Queue I PRINT$
PRT ...
PRINT I PRINT
Queue I
L
LPO FCS

POGO

> susmIT

Queue File

-_—
—_—_—

—

> PRINT
ZK-153-81

3.4 Using the Queue Manager to Spool Listing Files Automatically

Certain utilities and compilers (such as the Task Builder (TKB) and the Fortran compiler (F77))
provide switches for spooling listing files to the Queue Manager (QMG) automatically. The
listing file is placed in the PRINT queue upon completion of the task build or compilation.
However, to provide support for this feature, the task QMGPRT.TSK must be installed.

RSX-11M-PLUS operating systems (excluding RL0O2 distribution kits) are distributed with
the startup command file LB:[1,2JQMGSTART.CMD, which installs QMGPRT.TSK for you.
However, to install QMGPRT.TSK on a Micro/RSX or pregenerated RSX-11M-PLUS system,
you must create your own secondary startup command file. Include one of the following
command lines in the file:

.IFNINS PRT...
.IFNINS PRT...

INS $QMGPRT/SLV=NO
INSTALL/NOSLAVE $QMGPRT

(if your CLI is MCR)
(if your CLI is DCL)

Then, add the following statement to the system configuration data file LB:[1,2]SYSPARAM.DAT:
STARTFILE=filename ‘
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Specify the full file specification (device, directory, and file name) for the secondary command
file.

By default, after you install QMGPRT.TSK, listing files are spooled to the PRINT queue
automatically. If you do not want a listing file printed, you must specify the appropriate switch
when you enter the command line.

For example, when you use the LINK command with the /MAP qualifier, TKB creates a task
image file (file type TSK) and a memory allocation file (file type MAP). If the system task
QMGPRT.TSK is installed, TKB calls QMG to spool your map file to the PRINT queue. If you
do not want the map file to be printed, you must specify the /NOPRINT qualifier in the LINK
command line.

If you do not install QMGPRT.TSK, you cannot print map or listing files directly. For example,
if you are using TKB, you cannot use the /SP switch. Instead, you must enter a separate PRINT
command line. The TKB command line tells TKB to create a task file and a map file (without
printing it); the PRINT command tells the system to print the map file.

For more information on using TKB, see the RSX-11M-PLUS and Micro/RSX Task Builder Manual.
For information on using automatic spooling with other utilities, see the manual that corresponds
to each utility.

3.5 Queue Manager Command Descriptions

DCL and MCR commands control the Queue Manager (QMG). The commands for both CLIs
invoke the same functions, but the command syntax is different. Use the command syntax that
is best for you. Both forms of syntax appear in the command descriptions; MCR commands or
command elements appear in parentheses. In the examples, commands are identified by the
explicit DCL> and MCR> prompts.

General Format for DCL Commands
DCL>DCLcommand/QMGqualifier[s] parameter[s][/qualifier[s]]

General Format for MCR Commands
MCR>QUE ddnn: /function[:option[s]][/sw[s]]

Processors, devices, and device-specific queues all have names derived from the name of the
spooled device. Thus, if LP1: is the spooled device, the corresponding processor is called LP1.
Likewise, the device-specific queue is called LP1.

In DCL command lines, when you specify the name of a processor, device, or queue, the
colon (:) is optional. However, the colon is required in MCR command lines. In MCR, include
the colon as part of a device name and to terminate a queue name. For example, in an MCR
command line, use the name XPRESS: to refer to a queue named XPRESS.

The sections that follow describe the commands for setting up and running QMG. For information
on using QMG (including the commands for print and batch processing operations), see the
RSX-11M-PLUS Batch and Queue Operations Manual.
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Table 3-1 provides an overview of the QMG commands. The command descriptions in the
sections that follow appear in the order listed in the table.

Table 3-1: Queue Manager Command Summary

DCL Command MCR Command Function
INITIALIZE QUE
/QUEUE /CR Creates, names, and initializes a queue.
/PROCESSOR /SP Creates, names, and initializes a proces-
sor (print or batch) or despooler.
DELETE
/QUEUE /DEL:Q Deletes a queue by name.
/PROCESSOR /UNSP Deletes a processork or despooler by
name. Sets a device unspooled.
ASSIGN
/QUEUE /AS: Establishes a path from a queue
to a processor.
DEASSIGN
/QUEUE /DEA Eliminates the path from a queue
to a processor.
STOP
/ABORT /KIL Deletes an active job on a processor.
/PROCESSOR /STO Stops a processor.
/QUEUE /STO:QUE Stops queues.
/QUEUE/MANAGER /STO:QMG Stops QMG and deletes all processors.
START
/QUEUE /STA:QUE Starts a queue.
/PROCESSOR /STA Starts a processor or despooler.
/QUEUE/MANAGER /STA:QMG Starts QMG and initializes default

queues, Creates the queue file
LB0:[1,7]QUEUE.SYS. Clears all queue
assignments.
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3.5.1 INITIALIZE/QUEUE (QUE /CR)
The INITIALIZE/QUEUE (QUE /CR) command creates, names, and initializes a queue.

Formats
DCL>INITIALIZE/QUEUE queuename/qualifier
MCR>QUE ddnn:/CR:typ

DCL Parameter Qualifiers MCR Queue Types

/BATCH ; BATCH
/PRINT PRINT
Parameters

queuename

Specifies the name of the queue to be initialized.

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

Initialize a queue for every output device to which QMG is to send print jobs. These are
called device-specific queues. Otherwise, any six alphanumeric characters make an acceptable
queue name for a general queue. For example, if you have no processor named LP1, then
you can use LP1 as a general queue name.

Initialize device-specific queues before you initialize the associated processor. After both
the queue and the processor are initialized, the queue can accept print jobs. In addition,
the named printer is set spooled; it is under the control of QMG.

ddnn

Specifies the device mnemonic (dd) and unit number (nn) for the output device.

DCL Parameter Qualifiers and MCR Queue Types

/BATCH (BATCH)
/PRINT (PRINT)

Tells QMG what kind of queue is being initialized. Queues for applications processors are
considered print queues.

The default qualifier is /PRINT (PRINT). However, for clanty, specify one of the two
qualifiers when you initialize a queue.

Notes

1.

No more than 16 print queues (including queues for applications processors) can be
initialized. This count includes the default PRINT and BATCH queues.

Once a queue is established, it can remain in the system across a system failure. However,
to avoid an accidental loss, you should reestablish print queues each time you bootstrap the
system.
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Examples
DCL>INITIALIZE/QUEUE XPRESS/PRINT
MCR>QUE XPRESS:/CR:PRINT

Creates, names, and initializes the print queue XPRESS. The queue now accepts print jobs, but
it must be assigned to an output processor before jobs can be taken from the queue.

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

Assigns the queue initialized in the previous example to a print processor.

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

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

Creates, names, and initializes a print queue named LP0. 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 despooler can be initialized. After both the queue and output despooler are initialized,
the queue can accept print jobs and the named printer is set spooled.
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3.5.2 INITIALIZE/PROCESSOR (QUE /SP)

The INITIALIZE/PROCESSOR (QUE /SP) command creates, names, and initializes an output
despooler or batch processor. When you initialize a print processor, you set the associated
output device spooled. A spooled output device is a hardware device (usually a line printer) and
an associated processor that are under the control of the Queue Manager (QMG). The spooled
device services only one request at a time and processes only those jobs that have been passed
to it by QMG.

Processors, devices, and device-specific queues all have names derived from the name of the
spooled device. Thus, if LP1: is the spooled device, the corresponding processor is called LP1.
Likewise, the device-specific queue is called LP1:. However, when you specify the name of a
processor, device, or queue in a DCL command line, the colon (:) is optional.

Before you initialize the processor, the task must be installed. After you initialize the processor,
it “owns” the printer. All jobs sent to a processor are spooled to the printer that it owns.

Formats
DCL>INITIALIZE/processortype processorname[/qualifier]
MCR>QUE processorname:/SP[/switch]

DCL Processor Types MCR Functions
/PROCESSOR /SP

/PRINTER /SP

/DEVICE ‘ /SP
/BATCH_PROCESSOR /BA
/CARD_READER /INPUT

/INPUT /INPUT
/APPLICATIONS_PROCESSOR /SP/EX

DCL Qualifiers MCR Switches
/BATCH_QUEUE:queuename  /QUEUE::queuename
/CONSOLE:ddnn: /TERM:ddnn:
/FLAG_PAGE:n /FLin

/FORMS:n /FOn
/LOWERCASE /LOW
/NOWARNINGS /NM

/PRINTER _QUEUE:queuename /QUEUE:queuename
/SHAREABLE /SHR
/UPPERCASE /NOLO
Parameters

/processortype

Specifies processor types, which are divided into the following groups:

/PROCESSOR, /PRINTER, and /DEVICE initialize a print processor (also called an
output despooler). They are synonyms; the effect of each is the same. However, the
synonyms are provided to improve the clarity of commands and documentation. Use
/PRINTER for printers and /DEVICE for other output devices. /PROCESSOR can be
used for any output device.
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The MCR function /SP performs the same function. There are no synonyms in the
MCR form of this command.

Note that a device-specific queue must exist before the output despooler can be initialized
(see Section 3.5.1).

* /BATCH_PROCESSOR (/BA) initializes a batch processor.

o /CARD_READER and /INPUT initialize a processor associated with a card reader
device (also called an input despooler). They are synonyms; the effect of each is the
same. The MCR function is /INPUT.

¢ /APPLICATIONS_PROCESSOR (/SP/EX) initializes a non-physical output despooler.
Use this processor type when the destination of the output is a software application
task or network. Also, use this type to initialize a user-written output despooler that
currently has no physical device in the system.

When you specify /APPLICATIONS_PROCESSOR (/SP/EX), the Queue Manager does
not check for the existence of a physical device before initializing the processor. Thus,
the Queue Manager can despool output to an applications task, to a network, or to a
remote location.

In MCR format, you must combine the /SP and /EX functions.

processorname
Specifies the names of the device, processor, and queue; the names are interchangeable.
MCR users must include the colon (:), but DCL users can omit it. If you are initializing a
batch processor, specify the name in the form BAPn, where n is a decimal number from
0 to 15.

You must initialize the device-specific queue before you initialize the print processor with
the same name and unit number (see Section 3.5.1).

DCL Qualifiers and MCR Switches

With the exception of setting the number of flag pages, these qualifiers and switches have no
effect on the printed output of the printer being initialized. Instead, 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. For information on modifying the
printed output of a print job, see the RSX-11M-PLUS Batch and Queue Operations Manual or the
Micro/RSX User's Guide, Volume 2.y

A description of each DCL qualifier (MCR switch) follows in alphabetical order.

/BATCH_QUEUE:queuename (/QUEUE::queuename)
/PRINTER_QUEUE:queuename (/QUEUE:queuename)

Specifies default batch and print queues for jobs read from the card reader. The default
queues are BATCH and PRINT, respectively.

/CONSOLE:ddnn: (/TERM:ddnn:)
Specifies which terminal will be used for messages that are displayed by the card reader
processor. The default for ddnn is COO:.
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/FLAG_PAGE:n (/FL:n) :
Specifies how many flag pages are to precede jobs and files printed by this processor. The
value n must be 0, 1, or 2; the default is 0.

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

To change the value, use the /FLAG qualifier to the START command (/FL switch to /STA
option).

/FORMS:n (/FO:n)
Specifies the forms that the printer can accept. The value for n can range from 0 to
255 bytes. QMG truncates records longer than 255 bytes. The default is 0.

Users specify these values in their PRINT command lines. If an available printer does not
support the requested forms, the printer stops and print jobs must wait. To restart the
printer, change the value or values for /FORMS (/FO).

The lengths and widths of forms differ. If you have an RSX-11M-PLUS system, you can
change both values in the forms table located in LB:[1,24]LPPBLD.CMD. The file contains
an explanation of the procedure, which is briefly summarized as follows:

e To set the width, determine 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.

 To set the length, determine whether your forms are of a standard length. All standard-
length forms use form feeds, which are set on the hardware. All nonstandard forms use
simulated form feeds, which are set through the software by replacing the form-feed
character with the appropriate number of line feeds.

Determine which forms will be used on your system and assign each a number. Then,
edit the file LB:[1,24]LPPBLD.CMD to set up the forms table for the print processor to
correspond to the numbers you have assigned to the forms. After you complete the forms
table, use the LINK (TKB) command to task build the processor.

The following table lists the standard form types and settings for RSX-11M-PLUS and
Micro/RSX operating systems:

Form Type Width Length Form Feed
0 132 66 Real

1 80 66 Real

2 132 2  Simulated
3 132 3 Simulated
(4-66) , 132 (4-66) Simulated

The values for these form types represent the number of lines that can be printed on each
page before a form feed (that is, the page length). For example, if you want your printed
page to be 10 lines long, specify /FORMS:10 in the command line. If you want your printed
page to be 50 lines long, specify /FORMS:50.
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The following table shows the forms requirements for a hypothetical installation. The form
names describe different uses for these special forms.

Form Assigned n Width Length
Accordion 0 132 66
Paychecks 1 40 10
Invoices 2 80 66
Stationary 3 80 66
Moon Diary 4 22 43
Star Log 5 112 113

By initializing the print processor with different values for /FORMS, you establish the width
(80 or 132 columns) and the quality (draft or letter) of different printer modes.

The /FORMS qualifier also has special settings for certain types of printers. They are as

follows:

Form Type Width Length Printer Type

124 80 66 LNO3 printers

125 80 66 LAS50 printers

126 80 or 132 66 LA100 and LA75 printers
127 80 or 132 66 LNO1 printers

To print a file after you have initialized a processor with one of these form types, select the
correct printer mode by including one of the following form types in the PRINT command
line: :

Form Type Printer Mode

3 Specifies 132-column, draft quality. Also, specifies landscape mode for LN01
and LNO3.

4 Specifies 80-column, letter quality. Also, specifies portrait mode for LNO1
and LNO3. :

5 Specifies 132-column, letter quality. Also, specifies landscape mode for LN01
and LNO3.

6 Specifies 80-column, draft quality. Also, specifies portrait mode for LNO1
and LNO3.

For example, to print pages that are 80 columns wide and letter quality, use the following
command line:

$ PRINT/FORMS:4 filename.typ
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Note that letter-quality printing is a feature of the printer itself; the PRINT command line
simply selects the feature by specifying the correct form type.

If you have processors attached to any form types other than 0 (for example, print processors
attached to FORMS:1 and FORMS:2), always specify the forms type in the PRINT command
line. If you do not, QMG assigns your job to the default form type (FORMS:0) and your
job is not printed.

/LOWERCASE (/LOW)
- Specifies the lowercase attribute for a printer (that is, the printer can accept print jobs with
/LOWERCASE specified in the PRINT command line).

Note that QMG does not prevent you from initializing a printer with the lowercase attribute,
even if the hardware does not actually support a lowercase character set. So, if a printer with
the lowercase character set is temporarily unavailable, you can initialize another printer with
the /LOWERCASE qualifier. Then, although the printer cannot print lowercase characters,
it accepts print jobs with /LOWERCASE specified in the PRINT command line.

In general, do not use this qualifier unless the printer actually has both the uppercase and
lowercase character sets.

Note

Due to lowercase-to-uppercase translation, the device driver for a printer
affects the printer’s output. For more information, see the description of
the DCL command SET DEVICE in the RSX-11M-PLUS Command Language
Manual or the Micro/RSX User’s Guide, Volume 2, or see the description of
the MCR command DEV in the RSX-11M-PLUS MCR Operations Manual.

/NOWARNINGS (/NM)
Reduces the amount of information that is displayed on the console terminal when the
system is bootstrapped and STARTUP.CMD is invoked. For example, if you use the
MCR command QUE LPO:/CR/NM, the Queue Manager (QMG) does not display the
message “Queue already exists.” The /NOWARNINGS qualifier (/NM switch) suppresses
this message.

/SHAREABLE (/SHR)
Establishes the processor as shareable. The physical device is not “owned” by a processor if
it is not printing a job. If you do not specify /SHAREABLE, the output processor attaches
the device when it is initialized. No other job can access the device until it is detached,
which happens when the device is despooled.

However, if you initialize the processor as shareable, the device is attached at the beginning
of the QMG print job and is detached at the end of the job, leaving the device free for
other uses. Note that transparent spooling to a shareable device cannot occur.

If you want to spool to the null device (NL:), specify the /SHAREABLE qualifier when you
initialize the print processor.
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/UPPERCASE (/NOLO)
Specifies the no-lowercase attribute for a printer (that is, the printer cannot accept print
jobs with /LOWERCASE specified in the PRINT command line). Do not use this qualifier
unless the hardware involved does not have the lowercase character set.

This is the default.

Restrictions

If you are initializing a processor for a physical device (such as a printer or a terminal), the
system checks for the device and the device-specific queue. Before the processor is initialized,
the following conditions must be met:

* The device must be part of the current system. That is, the device must be physically
connected to the system and included in your system’s configuration.

* For each print processor, there must be a device-specific queue with a name derived from
the name of the output device. The processor cannot be initialized until the device-specific
queue has been created.

These restrictions do not apply when you initialize batch processors or applications processors.
Neither a physical device nor a device-specific queue is needed to initialize a batch processor
or applications processor.

Notes

1. You can initialize up to 16 batch processors or 16 print processors (including applications
processors).

2. You can initialize print queues whose names do not correspond to output devices. These
are called general queues.

3. The /LOWERCASE and /UPPERCASE qualifiers do not modify the printer’s output. Instead,
they set up a “mask” that must be matched by the attributes of print jobs before they can
be sent to the printer. In general, initialize printers with their actual attributes (for example,
specify /UPPERCASE if the printer does not have the lowercase character set).

Examples

DCL>INITIALIZE/PROCESSOR LPO:

MCR>QUE 'LPO: /SP

Sets LPO0: spooled. Jobs can be passed to LP0: from QMG. You must initialize a device-specific
queue named LP0O before you can initialize the processor for device LPO:.
DCL>INITIALIZE/PRINTER LP1:/FLAG_PAGE:2

MCR>QUE LP1i:/SP/FL:2

Initializes a print processor to control LP1: and specifies that jobs run on this printer will be
preceded by two flag pages. Jobs that specify /FLAG_PAGE in the PRINT command line will
have two flag pages at the beginning of the job.
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DCL>INITIALIZE/PRINTER LP1/NOLOWER
MCR>QUE LP1:/SP/NOLOW [RET]

Initializes a print processor to control LP1: and states that the printer will only accept jobs
specifying /UPPERCASE in the PRINT command line.

DCL>INI/BATCH_PROCESSOR BAPO

MCR>QUE BAPO:/BA

Creates, names, and initializes batch processor BAPO.
DCL>INI/PRO LPO/FLAG:2/FORMS:0/LOWER

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

Creates, names, and initializes print processor LP0. The printer has the lowercase character set.
Jobs will have two flag pages when printed.
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3.5.3 DELETE/QUEUE (QUE /DEL:Q)

The DELETE/QUEUE (QUE /DEL:Q) command is a privileged command that deletes queues
by name. '

Formats
DCL>DELETE/QUEUE queuename/ERASE
MCR>QUE queuename:/DEL:Q

Parameter

queuename/ERASE (/DEL:Q)

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

If the queue has jobs in it, it cannot be deleted immediately. Instead, the queue is marked
for deletion until the last job is processed. Then, the queue itself is deleted; no new jobs
can be entered into the queue.

You cannot delete device-specific queues until after you have deleted the processor with the
same number (see Section 3.5.4).

Examples

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

Deletes the queue named MONA, if the queue is empty. If the queue has entries, it is marked
for deletion and is deleted as soon as the last job is removed from the queue. In the MCR
example, note that the colon in the queue name is required.
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3.5.4 DELETE/PROCESSOR (QUE /UNSP)

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

The DELETE/PROCESSOR (QUE /UNSP) command counteracts the INITIALIZE /PROCESSOR
(QUE /SP) command.

Formats

DCL>DELETE/processortype processorname
MCR>QUE processorname :/UNSP

DCL Processor Types MCR Functions
/PROCESSOR /UNSP
/PRINTER /UNSP
/DEVICE /UNSP
/BATCH_PROCESSOR /UNBA
/APPLICATIONS_PROCESSOR /UNSP
Parameters

/processortype

Specifies the processor types, which are divided into the following groups:

/PROCESSOR, /PRINTER, and /DEVICE delete a print processor (also called an output
despooler). They are synonyms; the effect of each is the same. However, the synonyms
are provided to improve the clarity of commands and documentation. Use /PRINTER
for printers and /DEVICE for other output devices. /PROCESSOR can be used for any
output device.

There are no synonyms in the MCR form of this command; the /UNSP switch performs
the same function for all types of output devices.

/BATCH_PROCESSOR (/UNBA) deletes a batch processor.

/APPLICATIONS_PROCESSOR (/UNSP) deletes a nonphysical output despooler. Use
this processor type when the destination of the output is a software application task or
network. Also, use this type to delete a user-written output despooler that currently
has no physical device in the system. This makes it possible for the Queue Manager
(QMG) to despool output to an applications task, to a network, or to a remote location.

Note that you must delete the output despooler before you can delete the device-specific
queue.

processorname
Specifies the name of the processor. For physical devices, the name of the processor is
identical with the name of the device. Thus, the device LP1: is controlled by processor
LP1:. 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.
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Applications processors have names of six Radix-50 characters.

Examples

DCL>DELETE/PROCESSOR LPO
MCR>QUE LPO: /UNSP

Deletes processor LP0:, the owner of line printer LPO0:.

DCL>DELETE/BATCH_PROCESSOR BAP2
MCR>QUE BAP2:/UNBA
Deletes the batch processor named BAP2. Note the colon in the MCR command.

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

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

Shows the steps to follow to delete a device-specific queue.
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3.5.5 ASSIGN/QUEUE (QUE /AS)
The ASSIGN/QUEUE (QUE /AS) command establishes a path from a queue to a processor.
This command can be used to redirect output from one processor to another or to group related

processors, such as plotters, under a single queue.

Formats
DCL>ASSIGN/QUEUE queuename processorname

MCR>QUE processorname:/AS:queuename

Parameters
queuename
Specifies the queue that is to be assigned to the processor.

processorname

Specifies the processor to which the queue is to be assigned. When you assign queues to
output devices, use the device name in the form ddnn.
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3.5.6 DEASSIGN/QUEUE (QUE /DEA)

The DEASSIGN/QUEUE (QUE /DEA) command eliminates the path from a queue to a
processor. It counteracts the ASSIGN/QUEUE (/AS) command.

Formats

DCL>DEASSIGN/QUEUE queuename processorname

MCR>QUE processorname:/DEA:queuename

Parameters
queuename
Specifies the queue that is to be deassigned from the processor.

processorname

Specifies the processor from which the queue is to be deassigned. When you deassign
queues from output devices, use the device name in the form ddnn.
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3.5.7 STOP/ABORT (QUE /KIL)

The STOP/ABORT (QUE /KIL) command deletes the active job on a given processor. Privileged
users can delete any job; nonprivileged users can delete their own jobs. To delete the job, you
need to know the name of the processor.

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

Parameter

processorname
Specifies the processor whose active job is to be deleted. 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 batch
processors.
Notes

1. Use this command to stop a processor quickly (for example, if a job is printing only form
feeds).

2. As soon as the active job is deleted, QMG passes the next eligible job to the processor. The
command deletes only the job; it does not abort the processor.

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

Example

DCL>STOP/ABORT

Processor? LPO

Stops a print job on LP0. The currently active job is deleted from the queue and the next
eligible job is queued.
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3.5.8 STOP/PROCESSOR (QUE /STO)
The STOP/PROCESSOR (QUE /STO) command stops a processor.

Formats
DCL>STOP/processortype processorname[/qualifier]
MCR>QUE processorname:/STO[:opt]

DCL Processor Types MCR Function
/PROCESSOR /STO
/PRINTER /STO
/DEVICE /STO
/BATCH_PROCESSOR /STO

/APPLICATIONS_PROCESSOR /STO
DCL Parameter Qualifiers MCR Options

/ABORT :AB
/FILE_END :EOF
/JOB_END :EQJ

/PAUSE (No equivalent)
Parameters

/processortype

Specifies the processor types, which are divided into the following groups:

/PROCESSOR, /PRINTER, and /DEVICE stop a print processor (also called an output
despooler). They are synonyms; the effect of each is the same. However, the synonyms
are provided to improve the clarity of commands and documentation. Use /PRINTER
for printers and /DEVICE for other output devices. /PROCESSOR can be used for any
output device.

/BATCH_PROCESSOR (/STO) stops a batch processor.

/APPLICATIONS_PROCESSOR (/STO) stops a nonphysical output despooler. Use
this processor type when the destination of the output is a software application task or
network. Also, use this type to stop a user-written output despooler that currently has
no physical device in the system.

When you specify /APPLICATIONS_PROCESSOR, QMG does not check for the
existence of a physical device before stopping the processor.

The MCR function /STO performs the same functions; there are no synonyms in the MCR
form of this command.

processorname :
Specifies the processor to which the queue is assigned. To stop print processors, use the
device name in the form ddnn.

This command has no effect on the status of jobs in queues, but jobs are not dequeued
while the processor is stopped.
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DCL Qualifiers and MCR Options
Only one qualifier (or option) is permitted. The choice of qualifier (or option) here affects the
restarting of jobs when the processor is started again.

/ABORT (:AB)
Stops the processor immediately. The current job is held in its queue.

/FILE_END (:EOF)
Stops the processor at the end of the current file.

/JOB_END (:EOJ)
Stops the processor at the end of the current job.

/PAUSE
Stops the processor at the end of the current line. There is no MCR qualifier; /STO is
sufficient. This is the default.

Note

This command is counteracted by the START/PROCESSOR (QUE /STA) command. However,
you cannot enter the START/PROCESSOR (QUE /STA) command until the processor actually
stops.

Setting Up and Running the Queue Manager 3-33



STOP/QUEUE
QUE /STO:QUE

3.5.9 STOP/QUEUE (QUE /STO:QUE)

The STOP/QUEUE (QUE /STO:QUE) command stops queues. No jobs can 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 is allowed to complete processing, but no additional jobs are started.

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

Parameter

queuename
Specifies the queue to be stopped. Note the colon (:) in the MCR form of the command.
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3.5.10 STOP/QUEUE/MANAGER (QUE /STO:QMG)

The STOP/QUEUE/MANAGER (QUE /STO:QMG) command stops the Queue Manager (QMG)
and deletes all processors (including batch processors or output despoolers).

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 stops. No more jobs can be
entered in the queue.

Formats
DCL>STOP/QUEUE/MANAGER [/ABORT]
MCR>QUE /STO:QMG[:AB]

Parameter

/ABORT (:AB)
Holds all active jobs and exits QMG immediately.
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3.5.11 START/PROCESSOR (QUE /STA)
The START/PROCESSOR (QUE /STA) command starts a batch processor or output despooler.

Formats
DCL>START/processortype processorname [/qualifier(s]]
MCR>QUE processorname:/STA[:opt[s]]

DCL Processor Types MCR Function
/PROCESSOR ./STA
/PRINTER /STA
/DEVICE /STA
/BATCH_PROCESSOR /STA
/APPLICATIONS_PROCESSOR /STA

DCL Quailifiers MCR Options
/ALIGN /AL
/BACKSPACE:n :BA:n
/CONTINUE (No equivalent)
/FLAG:n /FLin
/FORMS:n /FO:n
/FORWARDSPACE:n :FW:n
/NEXT_]JOB :NE

/PAGE:n ‘PA:n
/RESTART :RES
/TOP_OE_FILE :PA:0
Parameters

/processortype

Specifies the DCL processor types, which are divided into the following groups:
¢ /PROCESSOR

e /PRINTER

e /DEVICE

e /BATCH_PROCESSOR

e /APPLICATIONS_PROCESSOR)

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, /BATCH_PROCESSOR for batch processors, and /APPLICATIONS_PROCESSOR
for applications processors.

In MCR format, use the /STA function.

processorname
Specifies the processor to be started. When starting a stopped output processor, use the
device name in the form ddnn.
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DCL Qualifiers and MCR Options

Some qualifiers (options) have meaning for starting either batch or print processors, and some
have meaning for print processors only. The following list summarizes the restrictions:

e The qualifiers /CONTINUE (the default for /STA), /RESTART (/RES), /NEXT_]JOB (/NE),
and /TOP_OE_FILE (PA:0) are appropriate for both print and batch processors.

o Page-related qualifiers (:n) have meaning for print processors only. They have no effect
unless the user specifies a page length qualifier in the PRINT command.

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

A description of each qualifier follows. The qualifiers appear in alphabetical order.

/ALIGN (/AL)
Informs the print processor that the paper in the line printer is currently at the top of a
form. Use /ALIGN (/AL) when you have stopped the print processor to change forms.
The print processor maintains a count of how many lines it has descended on a form. The
/ALIGN (/AL) qualifier clears that count for new forms.

/BACKSPACE:n (:BA:n)
Specifies that the processor start n pages back in the current job.

/CONTINUE
Specifies that the processor carry on from the point where it was stopped. MCR
format does not require an option; this is the default action for the START/PROCESSOR
(QUE /STA) command.

/FLAG:n (/FL:n)
Overrides the flag value set when the processor was initialized. The value n is the number
of flag pages printed at the beginning of the job.

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

If you are restarting a processor to handle special forms, specify /FLAGS:0 (/FL:0) to avoid
having a banner page printed on your special forms.

/FORMS:n (/FO:n)
Overrides the /FORMS value set when the processor was initialized. The value n can be
any number from 0 to 255.

For more information on setting the /FORMS value, see Section 3.5.2.

/FORWARDSPACE:n (:FW:n)
Specifies that the processor start n pages forward in the current job.

/NEXT_JOB (:NE)
Specifies that the processor start at the beginning of the next job.

/PAGE:n ((PA:N)
Specifies that the processor start at page n in the job that was active when the processor
was stopped.
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/RESTART (:RES)

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

/RESTART (:RES) conflicts with the use of the /NORESTART qualifer in the PRINT or
SUBMIT command lines. Use the command SHOW QUEUE to check for such jobs before
you use this qualifier. To finish jobs started with the /NORESTART qualifier, use the
/CONTINUE qualifer.

The effect of /RESTART (:RES) depends on the qualifier (or switch) used with the
STOP/PROCESSOR (QUE /STO) command to stop the processor, as follows:

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

e If the qualifier was /FILE_END (:EOF), then jobs active at that time are restarted at
their beginning. If the active file was the last one in the job, no jobs are restarted.

* If the qualifier was /ABORT (:AB) or if the system halted, the current active job is held
in its queue. /RESTART (:RES) has no effect.

¢ If the qualifier was /JOB_END (:EQJ), no job is currently active; /RESTART (:RES) has
no effect.

/TOP_OF_FILE (:PA:0)

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

Notes

1.

Choose carefully between the /RESTART (:RES) and /CONTINUE (MCR default) qualifiers.
/RESTART may conflict with the desires of users with print or batch jobs active at the time
a processor is stopped.

For example, if a user specifies /NORESTART (/RES) in a PRINT command line, and you
stop and restart the processor on which the print job is active, the user expects the job
to continue printing from the point at which it was stopped. However, if you start the
processor with the /RESTART (:RES) qualifier, the job is not continued.- Instead, contrary
to what the user wanted to happen, the job is restarted at the top of the file.

If jobs with the no-restart attribute are active when you stop a processor, specify the
/CONTINUE (MCR default) qualifier to restart the processor. /CONTINUE continues
printing the current job from the point at which it was stopped.

If you restart a processor to handle special forms, set the /FLAGS qualifier (:FL optlon) to
0 to avoid havmg a banner page printed on your special forms.
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Examples

DCL>START/PRINTER LPO

MCR>QUE LPO:/STA

Starts print processor LP0:. Printing continues from the point at which it was stopped.
DCL>START/PRINTER LPO/FLAG:2

MCR>QUE LPO:/STA/FL:2

Starts print processor LP0:. The processor inserts two flag pages at the beginning of the job and
at the beginning of each file if the user specifies /FLAG_PAGE in the PRINT command line.

DCL>START/BATCH_PROCESSOR BAPO

MCR>QUE BAPO:/STA

Starts batch processor BAP0. Batch processing continues from the point at which it was stopped.
DCL>START/BATCH BAPO/CONTINUE

MCR>QUE BAPO:/STA

Starts the batch processor BAPO.

DCL>START/PRINTER LP1/RESTART

MCR>QUE LP1:/STA:RES

Starts print processor LP1:. The job active at the time the processor was stopped is restarted.
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3.5.12 START/QUEUE (QUE /STA:QUE)

The START/QUEUE (QUE /STA:QUE) command starts a queue that has previously been
stopped. START/QUEUE (QUE /STA:QUE) counteracts STOP/QUEUE (QUE /STO).
Formats

DCL>START/QUEUE queuename

MCR>QUE queuename:/STA:QUE

-Parameter

queuename
Specifies the queue to be started. Note the colon (:) in the MCR format.
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3.5.13 START/QUEUE/MANAGER (QUE /STA:QMG)

The START/QUEUE/MANAGER (QUE /STA:QMG) command starts the Queue Manager
(QMG), initializes the default queues PRINT and BATCH, and creates the queue file
LB0:[1,7JQUEUE.SYS (unless it already exists). The command also clears all queue assignments.

If the queue file exists, all queues still contain their jobs, but the jobs are not assigned to
processors.

START/QUEUE/MANAGER (QUE /STA:QMG) counteracts STOP/QUEUE/MANAGER
(QUE /STO:QMG).

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

Examples

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

Starts QMG and initializes the default queues PRINT and BATCH, if they are not already
initialized. (However, the default queue BATCH is neither accessible nor displayed.) In
addition, the command clears all assignments of queues to processors.

Any jobs that were active at the time QMG was stopped are held when QMG is started again.
All other jobs retain the status they had when QMG was stopped; all processors must be
reinitialized.

DCL>STOP/QUEUE/MANAGER

MCR>QUE /STO:QMG

Stops QMG and deletes all processors.
DCL>START/QUEUE/MANAGER

MCR>QUE /STA:QMG

Clears all assignments of queues to processors.
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DCL>INITIALIZE/PRINTER LPO
DCL>INITIALIZE/PRINTER LPi
DCL>INITIALIZE/BATCH_PROCESSOR BAPO
DCL>INITIALIZE/BATCH_PROCESSOR BAP1
DCL>ASSIGN/QUEUE PRINT LPO
DCL>ASSIGN/QUEUE PRINT LP1
DCL>ASSIGN/QUEUE BATCH BAPO
DCL>ASSIGN/QUEUE BATCH BAP1

MCR>QUE LPO:/SP
MCR>QUE LP1:/SP
MCR>QUE BAPO:/BA
MCR>QUE BAP1:/BA
MCR>QUE LPO:/AS:PRINT
MCR>QUE LP1:/AS:PRINT [RET]
MCR>QUE BAPO:/AS:BATCH
MCR>QUE BAP1:/AS:BATCH

Re-creates the network of queues and processors.

DCL>RELEASE/JOB PRINT BOBO
MCR>QUE PRINT:BOBO/REL

Releases a held job that was active at the time the system halted.
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3.6 Error Messages

The following sections provide a list of error messages and suggestions for appropriate responses.
The messages are divided into three groups: messages from the Queue Manager (QMG),
messages from the output despooler, and messages from the batch processor (preceded by the
mnemonic BPR). Each group is described separately. Within each section, the messages are
listed in alphabetical order according to the text of the message.

3.6.1 Error Messages from Queue Manager Commands

This section lists error messages, describes the meaning of the messages, and suggests actions
to correct the errors. Each error message is preceded by the first three letters of the command
that failed. For example:

QUE -- JOB DOES NOT EXIST

In the following list of messages, the letters com represent the first three letters of the command
that encountered the error.

com—Bad command line

Explanation: The command line could not be understood. You may have entered the
command line incorrectly.

User Action: For a description of the valid command syntax, see Section 3.5. Then, reenter
the command line correctly.

com—Bad modify value
Explanation: You specified an incorrect value as the argument to a command qualifier.

User Action: For a description of valid command qualifier values, see Section 3.5. Then,
reenter the command line correctly.

com—Bad processor nhame
Explanation: The processor name includes invalid characters or too many characters.

User Action: Reenter the command with a valid processor name. Depending on the type of
processor, valid names are as follows:

*  Print processors must be named after the device they control (for example, the processor
LP2 controls the printer LP2:).

® Batch processors must have names in the form BAPn.
* Applications processors can have any name consisting of alphanumeric characters.

¢ The maximum number of characters allowed in a processor name is six.

com—Bad queue name
Explanation: You included invalid or too many characters in the queue name.

User Action: Specify a queue name with no more than six alphanumeric characters.
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com—Bad spool device type

Explanation: You attempted to set a device spooled that is not recognized by QMG (for *
example, a disk device). ‘ ‘

User Action: Select a device that can be set spooled (for example, a line printer or a terminal).
If you have associated the processor with an invalid device (such as a disk), use the DCL
command REMOVE to remove the processor task. Then, reinstall it with a valid output
device type.

com—Cannot delete device's queue

Explanation: You attempted to delete a queue before you deleted the processor attached to
it.

User Action: First, delete the processor; then, delete the queue.

com—-Directive failure
Explanation: There is an unexpected system error.

User Action: Rebootstrap the system and reenter the command line. If the error persists,
either the QMG software is corrupt or there is a problem with the hardware. Submit a
Software Performance Report (SPR) to DIGITAL.

com—File entry not in job
Explanation: You tried to delete or modify a nonexistent file in a job.

User Action: Type the SHOW QUEUE command to determine the correct file entry number.
Reenter the command line with the correct entry number.

com—lllegal argument value
Explanation: You specified an illegal argument for a qualifier in the command line.

User Action: For a description of valid command qualifier values, see Section 3.5. Then,
reenter the command line correctly.

com—lliegal or contradictory qualifier
Explanation: You specified an incorrect qualifier in the command line.

User Action: For a description of valid command qualifiers, see Section 3.5. Then, reenter
the command line with the correct qualifier. :

com—Illiegal function code

Explanation: An unexpected system error or a user-written applications processor attempted
to send an invalid function to QMG.

User Action: Reenter the command line. If the error persists, check the applications processor
for coding errors.

3-44 Setting Up and Running the Queue Manager



com—Illlegal or nonexistent intermediate device

Explanation: You assigned the pseudo device name for the spooling device SP: to an invalid
device (such as a terminal or printer) or a nonexistent device.

User Action: Assign the pseudo device name SP: to a valid disk device that is known to the
system (such as LB:).

com—Intermediate device not mounted

Explanation: The spooling device SP: is not mounted. You cannot use a device that is not
known to the system.

User Action: Mount the SP: device; then, reenter the command line.

com—invalid entry humber
Explanation: You specified an entry number that was either too long or nonnumeric.

User Action: Enter the SHOW QUEUE command to find the correct entry number; then,
reenter the command line with the correct number.

com—Invalid file spec syntax
Explanation: You entered the file specification incorrectly.

User Action: Reenter the command line with the correct file specification syntax.

com—invalid job syntax
Explanation: You specified a job name incorrectly or with too many characters.

User Action: Reenter the command with the correct job name.

com—I/0 error
1/0O Error code nn

Explanation: This indicates a system error.

User Action: Reenter the command line. If the error persists, check the 1/O error
code number that accompanies this message. This code number is explained in the
RSX-11M-PLUS and Micro/RSX 1/O Drivers Reference Manual and the Micro/RSX User’s
Guide, Volume 2. Take the action suggested by the error code.
com—Job already exists

Explanation: This indicates a system error or a user-written applications processor problem.
User Action: Reenter the command line. If the error persists, check the applications processor
for coding errors.

com—Job does not exist

Explanation: You specified a job that does not exist. You may have specified the job name
or directory incorrectly.

User Action: Type the SHOW QUEUE command. Determine the name and status of the
job. Check for the proper command syntax and retype the command.
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com—Job name not allowed

Explanation: You specified a name or an entry number with a command that does not use
either qualifier.

User Action: Reenter the command line without specifying a job name.

com—Message not sent

Explanation: This indicates a system error. The system may lack sufficient resources to
handle your request. ,

User Action: Wait for a few minutes; then, reenter the command.

com—Multiple functions detected
Explanation: You specified incompatible functions in a single command line.

User Action: Enter the functions in separate command lines.

com—Mutually exclusive switch/value ;
Explanation: You entered two or more conflicting qualifiers in the same command line.

User Action: For a description of valid command qualifiers, see Section 3.5. Then, reenter
the command line with the correct combination of qualifiers.

com—No file hame given
Explanation: You did not specify a file name in the command line.

User Action: Reenter the command line and include a file name. If you are unsure as to the
placement of the file name in the command line, see Section 3.5 for the correct syntax.

com—No pool space

Explanation: The system does not have enough pool space available to execute the specified
command.

User Action: Wait for tasks to exit before you reenter the command.

com—No such command
Explanation: You specified a nonexistent command.

User Action: See Section 3.5 for the correct command syntax.

com—No switches allowed
Explanation: You specified a qualifier with a command that does not accept qualifiers.

User Action: Reenter the command without any qualifiers.
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com—Operation inconsistent with job state

Explanation: A command attempted an action inconsistent with the job state. For example,
you attempted to abort a job that was not active.

User Action: Enter the SHOW QUEUE command to determine the status of the job. Also,
check the command syntax. Reenter the command with the correct job name and syntax.

com—Privileged command
Explanation: You attempted to execute a privileged command from a nonprivileged terminal.

User Action: Enter this command from a privileged terminal only. If you have a privileged
account, log in to the system with the name and password for that account; then, reenter
the command.

com—-Processor already exists

Explanation: You attempted to initialize a processor that is already initialized. You can
initialize only one processor for each device that you want to set spooled; each processor is
named after the device it controls.

User Action: To change the attributes for the existing processor, delete the processor
(using the DELETE/PROCESSOR command). Then, reinitialize the processor with the
INITIALIZE /PROCESSOR command and the appropriate set of qualifiers.

com—Processor directory full

Explanation: You attempted to create more than 16 processors; the maximum allowed by
the Queue Manager is 16.

User Action: If you want to change the attributes for an existing processor, delete the
processor (using the DELETE/PROCESSOR command). Then, reinitialize the processor
with the INITIALIZE/PROCESSOR command and the appropriate set of qualifiers.

com—Processor does not exist
Explanation: You specified a device that is not set spooled.

User Action: Reenter the command with the proper device name.

com—pProcessor marked for delete

Explanation: The processor has been deleted by the DELETE/PROCESSOR/ERASE com-
mand and will exit after the current job is finished.

User Action: Wait for the processor to exit.

com—Processor task not installed

Explanation: You did not install the printer processor task (LPP.TSK) with the name of the
device that you want to set spooled.

User Action: Use the MCR or DCL command INSTALL to install the task LPP.TSK with the
name of the task that you want to set spooled.
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com—QMG did not start

Explanation: QMG did not start when you issued the START/QUEUE/MANAGER
command.

User Action: Check to be sure the directory LB:[1,7] exists. If not, create that directory; then,
reenter the command.

com—QMG error
Explanation: QMG detected an error within itself or the system.

User Action: Rebootstrap the system and reenter the command. If the error persists, either
the QMG software is corrupt or there is a problem with the hardware. Contact DIGITAL
Field Service or submit a DIGITAL Software Performance Report (SPR).

com—aMG marked for exit
Explanation: QMG has been stopped and is marked to exit after the current job is finished.

User Action: No user action is required. However, if you want to restart QMG, wait until it
exits completely and then restart it.

com—QMG not active

Explanation: The Queue Manager task QMG.TSK is not active; it is stopped, aborted,
dormant, or not installed.

User Action: Wait for a few minutes; then, reenter the command. If QMG is stopped, restart
it using the START/QUEUE/MANAGER command. If it has been aborted, use the DCL or
MCR command INSTALL to reinstall it, as follows:

DCL>INSTALL/CHECKPOINT $QMG
MCR>INS $QMG/CKP=YES
com—QMG not installed
Explanation: The task QMG.TSK is not installed in the system.

User Action: Use the INSTALL command to reinstall QMG.TSK as a checkpointable task
(refer to the previous message).

com—Queue already exists
Explanation: You tried to create a queue that already exists.

User Action: To create an additional queue, reenter the command with a unique queue
name.

com—Queue and processor not of same type

Explanation: You attempted to associate an incompatible queue and processor (for example,
assigning a batch processor to a print queue).

User Action: Assign the processor to a queue of its own type.
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com—Queue/device not allowed
Explanation: You specified an invalid queue or device.

User Action: Reenter the command with a valid queue name or device.

com—Queue/device not specified
Explanation: You did not specify a queue name or device in the command line.

User Action: Reenter the command line with a device or queue name.

com—aQueue directory full
Explanation: You attempted to create 17 queues, but the maximum number allowed is 16.

User Action: To modify a queue, delete an existing queue (with DELETE/QUEUE) and
initialize a new one.

com—AQueue does not exist
Explanation: You specified a queue that does not exist in the current system.

User Action: Enter the SHOW QUEUE command to obtain a list of queues that are known
to the system. Then, reenter the command with the name of an existing queue or create a
queue with that name.

com—Queue file full

Explanation: The queue file [1,7JQUEUE.SYS on the pseudo device LB: (or SP:) is full. QMG
has reached the maximum number that it can handle (that is, 999).

User Action: Wait for some jobs to finish; then, reenter the command.

com—Queue marked for delete
Explanation: You attempted to add a new job to a queue marked for deletion.

User Action: Send the job to another queue.

com—Redundant operation

Explanation: You requested an operation (such as deleting a queue) that has already been
done.

User Action: No user action is required. This is an informational message.

com—Request failure on processor task

Explanation: You entered an INITIALIZE command, but QMG could not activate the
processor due to a system error.

User Action: Reboot the system; then, reenter the command. If the error persists, either
the QMG software is corrupt or there is a problem with the hardware. Submit a Software
Performance Report (SPR) to DIGITAL or contact DIGITAL Field Service.
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com—Spool device does not exist

Explanation: You specified a device to be spooled that does not exist in the system or is not
loaded.

User Action: If you entered the wrong device name, reeenter the command line with the
correct one. If you need to spool to a device that is not currently in the system, load that
device into the system. Then, reenter the command.

com—Spool device not available
Explanation: You attempted to spool to a device that is currently in use.

User Action: Wait until that device is available or spool to another device.

com—Spool device offine
Explanation: You attempted to spool to a device that is currently off line.

User Action: Place the device on line; then, reenter the command.

com—Spool device redirected
Explanation: The device to which you want to spool has been redirected to another device.

User Action: Use the REDIRECT command to redirect the spool device back to itself.

com—Spool device unioaded
Explanation: You specified a spool device that is not loaded in the system.

User Action: Load the spool device into the system.

com—Unable to open queue file
Explanation: QMG could not open the queue file.

User Action: Check to see if the queue file LB:[1,7JQUEUE.SYS is locked. If it is, use the
UNLOCK command so that the file can be opened.

3.6.2 Error Messages from the Output Despooler

All of these messages indicate a FATAL exit status for the job; the job does not complete. These
error messages from the output despooler task appear on the operator’s console and in the
listing on the output device. When these errors occur, the despooler task prints the job flag
pages first and then the error messages on the first page of the listing.

The messages are preceded by the name of the output despooler (indicated by desp in the
following list). This name is derived from the name of the output device owned by the
despooler, such as LPO or TT2.

I/O error codes are explained in the RSX-11M-PLUS and Mzcro/RSX I1/O Drivers Reference
Manual and in the Micro/RSX User’s Guide, Volume 2.
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desp—Attempt to space nn pages beyond eof on-filespec

Explanation: The START/PROCESSOR command attempted to start beyond the end of the
~ specified file.

User Action: Reenter the command line with a valid end-of-file (EOF).

desp—I/0 Error nn on file- fllespec

Explanation: The task encountered an error and returned the I/O error code nn. These
codes are explained in the RSX-11M-PLUS and Micro/RSX 1/0 Drivers Reference Manual and
in the Micro/RSX User’s Guide, Volume 2.

User Action: Look up the error and take corrective action.

desp—Job limit of nn pages exceeded on file- filespec

Explanation: The PRINT command included the /PAGES:nn qualifier and your job exceeded
this limit.

User Action: Shorten the file or issue the PRINT command with a higher limit.

desp—Open error nn on file- filespec

Explanation: The task could not open the file named in the error message for output. The
value nn is the I/O error code number. These codes are explained in the RSX-11M-PLUS
and Micro/RSX 1/0 Drivers Reference Manual and in the Micro/RSX User’s Guide, Volume 2.

User Action: Check the directory llstmg for the state of the file. Look up the error; then,
take corrective action.

desp—Print error nn on ﬂle- filespec

Explanation: The task could not print the file named in the error message. The value nn is
the I/O error code number. These codes are explained in the RSX-11M-PLUS and Micro/RSX
1/0 Drivers Reference Manual and in the Micro/RSX User’s Guide, Volume 2.

User Action: Check the directory listing for the state of the file. Look up the error; then,
take corrective action.
3.6.3 Error Messages from the Batch Processor

The batch processor (BPR) sends error messages to the system console terminal (CO:) and to
individual batch logs. Messages that result from system problems are returned to CO:; these
messages are discussed in this section. Errors that reflect difficulties in processing individual
batch jobs are returned to the user’s batch log. They are listed in the RSX-11M-PLUS Batch and
Queue Operations Manual.

BPR—Batch job jobname still in progress

Explanation: This message indicates a system error. QMG attempted to start the batch job
while another job was in progress.

User Action: Submit an SPR and include the console output as well as any other relevant
information. If possible, reproduce the error.
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BPR—Error during send to QMG
Explanation: This message indicates a system error.

User Action: Submit an SPR and include the console output as well as any other relevant
information. If possible, reproduce the error.

BPR—Illegal error-severity code n
Explanation: This message indicates a system error.

User Action: Submit an SPR and include the console output as well as any other relevant
information. If possible, reproduce the error.

BPR—Incorrect Emit Status Block (ESB) address returned by spawned task
Explanation: This message indicates a system error.

User Action: Submit an SPR and include the console output as well as any other relevant
information. If possible, reproduce the error.

BPR—Log file open error
Explanation: BPR failed to open the log file.

User Action: Check the log file destination. The device may be write-locked or the specified
directory may not exist.

BPR—Log file output error
Explanation: BPR failed to write to the log file.

User Action: Check the log file status. The device may not be available or the file may not
be in the directory.

BPR—Spawn failure

Explanation: BPR failed to attach to an active BYE task on a virtual terminal. This message
indicates a system error.

User Action: Submit an SPR and include the console output as well as any other relevant
information. If possible, reproduce the error.

BPR—Unable to create virtual terminal
Explanation: BPR was unable to create a virtual terminals for one of the following reasons:
¢ The virtual terminal driver was not loaded.

* On an RSX-11M-PLUS system, support for virtual terminals was not included during
system generation.

*  When BPR attempted to create a virtual terminal, it exceeded the maximum limit for the
number of virtual terminals allowed by the system. (On an RSX-11M-PLUS system,
you can set the maximum limit during system generation.)
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User Action: If you are using an RSX-11M-PLUS system (excluding RL02 distribution kits),
repeat the system generation procedure and include support for virtual terminals or increase
the maximum limit. If you are using a pregenerated RSX-11M-PLUS or M1cro/ RSX system,

submit an SPR to DIGITAL.
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Chapter 4
System Reconfiguration

Reconfiguration is the process of physically and logically connecting and disconnecting various
system resources. If you have an RSX-11M-PLUS operating system (excluding pregenerated
systems), you can use the reconfiguration services to add or to remove resources (such as
memory and devices) while the system is on line.

Pregenerated RSX-11M-PLUS systems (RLO2 distribution kits) and Micro/RSX systems do not
support the reconfiguration services. Instead, they support a feature called Autoconfigure. When
you bootstrap your system, the Autoconfigure task ACFPRE.TSK automatically identifies the
devices in your configuration and creates the necessary data structures for those devices.

Section 4.1 describes how to use Autoconfigure to set up or to modify a pregenerated
RSX-11M-PLUS or Micro/RSX system. The rest of the chapter discusses the components
and commands of the reconfiguration services for RSX~-11M-PLUS systems.

Some of the information in this chapter applies only to multiprocessor systems.‘ Blue ink is
used to distinguish this information.

4.1 Autoconfigure on Micro/RSX and Pregenerated
RSX-11M-PLUS Systems

The first time you bootstrap your Micro/RSX or pregenerated RSX-11M-PLUS system, the sys-
tem startup procedure STARTUP.CMD executes the Autoconfigure task LB:[3,54]ACFPRE.TSK.
ACFPRE.TSK identifies the devices in your peripheral configuration (see Section 4.1.1), reads the
configuration file LB:[1,2]SYSPARAM.DAT, and creates data structures that describe the devices.
(Depending upon the configuration, this part of the startup procedure may take up to 1 minute
to complete.) The startup procedure then loads the appropriate device drivers.

In general, you probably will not need to change your peripheral configuration each
time you rebootstrap your system. So, to decrease the time required for system startup,
ACFPRE.TSK stores the information that describes your current configuration in the file
LB{[1, 2]ACFPAR DAT. For subsequent system startup procedures, STARTUP. CMD uses the
information in ACFPAR.DAT (instead of running ACFPRE.TSK again).
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4.1.

If you add a peripheral device to your configuration, delete LB:[1,2JACFPAR.DAT and rebootstrap
the system. To determine and record the configuration information, the system startup procedure
will run ACFPRE.TSK again.

1 Using Non-DIGITAL Standard Configurations

DIGITAL uses certain standards to determine the correct CSR addresses and interrupt vectors for
peripheral devices on PDP-11 systems. If your devices are set up according to these standards
(your DIGITAL Field Service Representative can verify this), ACFPRE.TSK can identify them.
However, because the system allocates device CSR addresses in a fixed order in the I/O page,
adding a peripheral may require changing the CSR and vector addresses of existing devices to
comply with DIGITAL standards.

If your system does not meet DIGITAL’s configuration standards (for example, certain peripheral
options do not allow sufficient flexibility to meet the standards), or if you add a peripheral
device and do not wish to reconfigure existing peripheral devices, edit ACFPAR.DAT to modify
the configuration information accordingly.

4.1.2 Modifying ACFPAR.DAT

4-2

To modify the parameter file LB:[1,2]JACFPAR.DAT, edit the file and use the correct record
formats. ACFPAR.DAT contains the following types of records:

* A CPU record

* A line frequency record

® Several controller records

ghe {ollowing subsections describe the corresponding formats for each type of record in more
etail.

CPU Record
CPU=11/xx

The variable xx represents the model number of your PDP-11 processor. For example, 23
and 73 are valid model numbers for the MicroPDP-11/23 and MicroPDP-11/73 processors,
respectively.

Line Frequency Record
LIN=n

To set the system clock, ACFPRE.TSK determines your power-line frequency. If necessary, you
can edit ACFPAR.DAT to correct the clock frequency.

The variable n can be either 50 or 60 hertz (Hz). If your line frequency is 50 Hz and your
system clock seems to lose time, n is set incorrectly to 60 Hz. Conversely, if your line frequency
is 60 Hz and your system clock seems to gain time, n is set to 50 Hz. Specify a value for n
that is equal to your actual line frequency.

Controller Records

CON=cname,CSR=csradd, VEC=vecadd, UNI=(numuni, lowuni)
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Parameters

chame
Specifies the controller type and identification code. Valid controller types and their
respective devices are as follows:

Controller Type Devices

DU MSCP-type devices

MU TK50 and TU81 magnetic tapes

MS TS11, TSV05, TU80, and TK25 magnetic tapes
DL RLO2 disks

YL DL11 terminal intertaces

YV DHU11 and DHV11 multiplexers

YZ DZ11 and DZV11 multiplexers

The identification code is the sequential indicator of the controller from the DIGITAL
hardware alphabet.

csradd
Specifies the control and status register (CSR) address for the device.

vecadd
Specifies the first vector address for the device.

numuni
Specifies the number of available units attached to the controller.

lowuni
Specifies the unit number of the lowest numbered device unit (that is, the first unit number).

The numuni and lowuni parameters are included for DL, DU, and MU device types only.

Example

CON=DUB, 160340,300,UNI=(2,4)

Adds a record describing an RC25 controller with one master unit (an RC25 master unit consists
of two drives) as the only extra peripheral on the system. The unit number plug on the drive
indicates that it is units 4 and 5.
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4.2 The Reconfiguration Services (RSX-11M-PLUS Systems Only)

The reconfiguration services allow you to bypass failed devices and isolate your system from
the effects of faulty hardware. By reconfiguring your system, you can define a set of hardware
resources that are accessible from the online system. Later, you can use the reconfiguration
services to remove failed devices from the pool of allocated resources.

For example, after bootstrapping the system, you can place a failed disk drive off line. Then,
use another drive that is already on line to take over for the disabled unit.

The sections that follow describe the components and basic concepts associated with the system
reconfiguration services.

4.2.1 Reconfiguration Components—CON, RD:, and HRC

The reconfiguration services consist of three components: a command interface (CON), a
loadable driver (RD:), and a privileged reconfiguration task (HRC). You must have enough
space in memory to contain both CON and HRC at the same time; otherwise, CON commands
fail. :

The three components of the reconfiguration services are defined as follows:

The command interface (CON)
Receives and parses the commands that you enter to reconfigure the current system. Then,
CON creates and submits QIO packets to the reconfiguration driver (RD:).

The loadable driver (RD:)
Serves as an interface between a user task (either CON or an application task) and the HRC
task; it is the gateway between tasks that generate reconfiguration requests and the actual
implementation of those requests. RD: accepts QIO packets from a task and places these
packets into the queue for HRC.

Before RD: passes the QIO packets to HRC, it performs privilege and address boundary
checks. The checks ensure that the packets are using valid addresses and function codes.
RD: performs additional checks on some functions to ensure that it is attached to them.

For more information on RD:, see the reconfiguration sources located in the directory [27,10]
of the distribution kit (except the pregenerated RL02 and Micro/RSX distribution kits,
which do not contain any sources). Important modules for the interface are CNHRC.MAC,
HROOT.MAC, and HRSUB.MAC. Also, see the macro OLRDF$ in [1,1JEXEMC.MLB for a
description of volume access rights and mounted volumes.

Note

Programs written to use the current version of RD: may have to be modified
in the next release. You should centralize all code concerning RD: so that
you can make modifications easily.

The privileged reconfiguration task (HRC)
Performs the actual reconfiguration operations for the system. To process reconfiguration
requests, HRC calls Executive routines, which then call the associated device drivers. HRC
services the requests for configuration information by passing the desired information directly
to the user buffer.

4-4 System Reconfiguration



After HRC services the request, a status is returned (by means of I/O completion) to the
requesting task. The status return is done to allow tasks other than CON to 1nterface with
HRC.

The database for each system device contains status words that reflect device state. When you
change a system device state, HRC modifies the appropriate database status word either to grant
or to inhibit device access. Section 4.2.2 discusses system device states in more detail.

4.2.2 System Device States

The system reconfiguration services control the configuration state (on line or off line) of the
hardware devices. Therefore, they also control device access. A system device can assume one
of the following four states:

Online
Indicates the device is on line; access is granted.

In the online state, a device is logically on line for access. In other words, an access path
exists between the device and an online processor. A call to the driver’s controller or to the
entry points of the unit status is successful. :

The system grants access to online devices only. To access an online disk or tape volume
and to perform virtual I/O (for example, read or write operations to files), the volume must
also be mounted. (See the RSX-11M-PLUS MCR Operations Manual, the RSX-11M-PLUS
Command Language Manual, or the Micro/RSX User's Guide, Volume 2 for a description of
volume access rights and mounted volumes.) -

Offline
’ Indicates the device is off line; access is denied.

“When a device is in the offline state, the system denies access to the device. Attempts
to access an offline device result in an I/O error (IE.OFL). (See the RSX-11M-PLUS and
Micro/RSX 1/0 Operations Reference Manual for lists and explanations of error codes.) Taking
a controller off line also takes all of its associated units off line, which places the units in
the marked for online state.

Marked for online
Indicates the device will be brought on line when an access path exists; access is denied.

The marked for online state indicates that a request to bring a device or controller on line
has been made, but part of the access path to the device or controller is off line. Access
attempts yield the error code IE.OFL. HRC places a device marked for online state logically
on line when it brings the entire access path on line.

Marked for offline
Indicates the device is in an indeterminate state; access is denied.

The marked for offline state indicates that the system encountered an unexpected error while
placing a specific device logically on line. Before you attempt or retry an online operation,
issue an explicit OFFLINE command.
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4.2.3 Placing Devices Logically On Line and Off Line

Before HRC places a device logically on line, it verifies that the device driver is loaded. Then, it
ensures that the controller is online by testing access to the device. If the controller can access
the device (that is, if an access path exists), HRC modifies the appropriate status word to reflect
that the device is on line. If the controller or device cannot be accessed, HRC marks the device
for online status. Then, when the access path is brought on line, HRC places the device on
line.

Before HRC places a device off line, it attempts to protect against loss or corruption of data
by verifying that the change in state (from online to offline) will not interfere with active
I/0. HRC considers a device active and rejects offline commands if the device has context.
The reconfiguration services define device context as a condition that indicates (or permlts) I/0
activity on the device. The following is a list of conditions that define device context in more
detail:

e A task is attached to the device (for example, the print despooler attaches the line printer).
* The device (or an associated device) is a logged-in terminal.

e The device (or an associated device) contains a mounted volume.

¢ For the DT07 bus switch, a port is logically connected (or linked) to a processor.

e For memory boxes, the memory within the box is logically on line (multiprocessor systems
only).

e A disk device has data caching enabled.

You cannot take a controller off line if any of the units on the controller have context. (Dual-port
disks that support load sharing are an exception, because they they can switch paths dynamically.
Consequently, you can place one path with context off line as long as the alternate path is on
line. For more information on load sharing, see the RSX-11M-PLUS and Mtcro/RSX Guide to
Writing an 1/0 Driver.)

4.3 Invoking the Command Interface

You can reconfigure an RSX-11M-PLUS system interactively from a terminal or by using indirect
command files. The reconfiguration services act as an interface between your terminal and the
system. To use the reconfiguration services, invoke the command interface CON and then issue
the commands.

There are two ways to invoke CON interactively:

1. Use the following one-line format to invoke CON, to execute a single command, and to
return control to the Monitor Console Routine (MCRY):

MCR>CON command-line [RET]
2. Use the following direct task format to invoke CON and obtain a task prompt (CON> ):

MCR>CON [RET]
CON>

Press CTRL/Z to exit from the direct task format.
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You can also enter commands through indirect command files. An indirect command file
that contains reconfiguration commands does not require terminal interaction when the file
is executed. Thus, indirect command files are a convenient means of creating configuration
command sequences that create different configurations or restore previous configurations.

Indirect command files can be nested to a maximum depth of three.

Examples

MCR>CON QCONFIG

Invokes CON, executes the reconfiguration commands contained in the indirect command file
CONFIG.CMD, and returns control to MCR.

CON>QCONFIG

Executes the commands in the filé CONFIG,.CMD and returns control to CON.

4.4 Entering CON Commands

To enter a CON command, type a command line in response to the default prompt (> )
or to the explicit command interface prompt (CON>). A command line consists of three
components: a command name, required parameters, and a line terminator.

It is not necessary to use the entire command name when you enter a command line; CON
requires only the first three characters of the name. However, to make the intent of the
command input clear to someone reading a printed copy, type the command name in full. For
example, CON accepts either of the following command lines:

CON>ONL dev-spec
CON>ONLINE dev-spec
In the previous example, dev-spec is the target device specification.

A space or tab signals the end of the command name. Therefore, no spaces or tabs are permitted
within the name itself.

4.5 CON Command Descriptions

This section describes each of the reconfiguration commands in alphabetical order. Note that
there are no equivalent DIGITAL Command Language (DCL) commands for accessing CON.
Also, some of the commands must be issued from a privileged terminal.

Table 4~1 briefly summarizes the reconfiguration commands.
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Table 4-1:

CON Command Summary

Command Function

BUILD Creates a command sequence in an internal buffer that, if executed,
duplicates the current system configuration.

CLEAR Erases the command sequence created with the BUILD command (but
not the file created with the LIST command) that is stored in the internal
buffer by CON.

DISPLAY Displays the configuration and status of the hardware devices in the
current system.

ESTATUS Emits the current status of a specific device.

HELP Displays the help text for CON.

IDENT Displays the current versions of CON and HRC and the date and time
the two tasks were built.

LINK (Multiprocessor systems only.) Logically connects a port of a switched
bus run to a processor.

LIST Displays the results from a BUILD command or puts the command
sequence into a specified file. A file type of CMD is recommended
because that is the default type for an indirect command file.

OFFLINE Removes a device without context from the active set of devices in the
current configuration.,

OFFLINE MEMORY  (Multiprocessor systems only.) Removes the MKA11l memory box with
the highest addresses from the system. Note that you must first ensure
that tasks are not using the memory in the memory box.

ONLINE Attempts to place a device logically on line.

ONLINE MEMORY

SET

SWITCH

UNLINK

(Multiprocessor systems only.) Adds an MKA1l memory box to the
online configuration. Note that you must expand the partition structure
to use the additional memory.

Alters the control and status register (CSR) or interrupt vector address
values of a device (and, on multiprocessor systems, activates or inhibits
the sanity timer and its alarm.)

(Multiprocessor systems only.) Logically disconnects a port of a switched
bus run from a processor and then connects the port to another processor.
The command is equivalent to a LINK command followed by an UNLINK
command.

(Multiprocessor systems only.) Logically disconnects a port of a switched
bus run from its respective processor.
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CON also accepts two switches, /HE and /NOMSG. These switches are used alone in the CON
command line. Their functions are as follows:

Switch Function

/HE Displays the help text for CON.

/NOMSG  Suppresses all information displays and error messages returned by CON. You
must exit from and then reenter CON to have the messages displayed again.
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BUILD

4.5.1 BUILD

The BUILD command creates a sequence of commands that, when executed, duplicates the
current system configuration. The sequence of reconfiguration commands that result from a
BUILD command is held in a buffer in memory. When this sequence of commands executes, the
reconfiguration commands restore the system to the exact state that existed when you entered
the BUILD command.

Format
CON>BUI [LD]

Example
CON>BUILD

Creates a sequence of commands that duplicates the current system configuration. To examine
the sequence of commands that is created, use the LIST command (see Section 4.5.8).
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CLEAR

4.5.2 CLEAR

The CLEAR command erases from the internal buffer the current sequence of commands created
by the BUILD command. The command does not delete the file created by the LIST command
(see Section 4.5.8).

Format
CON>CLEAR

Example

CON>BUILD [RET
CON>CLEAR

Removes from the internal buffer the command sequence that resulted from the previous BUILD
command.
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DISPLAY

4.5.3 DISPLAY

The DISPLAY command provides current system configuration information about the device
units, device controllers, processors, memory boxes, and memory box controllers.

Format
CON>DIS[PLAY] [keyword(s)] [FOR string]

Keywords

ALL
ATTRIBUTES
CONTROLLERS
FULL

UNITS

Parameters

keyword(s)
Specifies the type of configuration information that is to be displayed.
The DISPLAY command allows more than one keyword per command line. However, some

combinations (such as DISPLAY UNITS FULL FOR DB) are meaningless. The DISPLAY
command ignores inappropriate keywords.

If the command omits a keyword, the display contains the logical names and status flags
for every device unit and device controller in the current configuration.

FOR string
Allows a selective display of a particular device or device group. When you specify this
parameter, CON displays the requested information for the devices specified in the string.

You can also use one or two wildcard characters (*) in the string. Use one wildcard to
find out which devices are connected to the controller you have specified after the wildcard.
Use two wildcards to find out which devices have the attribute you have specified after the
wildcards (either ONLINE or OFFLINE).

The FOR string is an optional parameter.

Keyword Descriptions

ALL
Displays the same information as the FULL keyword with the addition of interrupt vector
addresses and CSR assignments for device controllers.

ATTRIBUTES
Displays interrupt vector addresses and CSR assignments for device controllers.

CONTROLLERS
Displays every device controller in the current configuration.
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FULL

DISPLAY

Displays the status flags for every device unit and device controller in the current
configuration. The status flags indicate the following:

Status Flag

Meaning

Accpath The device has an online access path.

Context For a tape or disk (mountable device), the device contains a mounted
volume. For a terminal, a user is logged in. Other devices are attached.

Driver For a device unit, the driver is loaded. For a device controller, a driver is
available.

Massbus The device is connected to an RH-type MASSBUS controller.

Multiport The device is dual-ported (a dual-access device) between two controllers
(for example, a dual-ported RP06 drive).

Offline The device is off line.

Online The device is on line (or marked for on line).

Prv_Diag (Used with the OFFLINE and ONLINE keywords.) The device is marked
for on line or off line, but before any action is taken, the corresponding
controller must be brought on line or taken off line.

Unknown The CSR assignment for the device is 1600005 and thus cannot be accessed.

UNITS

Displays every device unit in the current configuration. The display equates each device
unit with its respective controller.

Examples

CON>DISPLAY FULL FOR DB

DBO:

PORT DBOA RHBO:
PORT DBOB RHCO:

DB1:

PORT DB1A RHB1:
PORT DB1B RHC1:

0ffline,Multiport,Massbus,Accpath,Driver
Online

Online,Current,Accpath
0ffline,Multiport,Massbus,Accpath,Driver
Online

Online,Current,Accpath

Displays information about all of the DB-type devices configured into the system.
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DISPLAY

CON>DISPLAY UNITS

DBO: RHBO: ,RHCO:
DB1: RHB1: ,RHC1:
DRO: RHAO:
DR1: RHA1L:
MMO: RHDOO:
MM1: RHD11:
C00:

TTO: YLAO:
TT1: YZAO:
TT2: YZA1:
TT3: YZA2:
VTO:

DKO: DKAO:
DK1: DKA1L:
DLO: DLAO:
LPO: LPAO:
LP1: LPBO:
LP2: LPCO:
NLO:

DMO: DMAO:
DM1: DMA1:

Displays all of the device units and controllers configured into the system.

CON>DIS FULL FOR RH

Displays all of the RH-type controllers.

CON>DIS FULL FOR #*ONL

Checks to see which devices have the ONLINE attribute (port-specific status is not displayed).
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4.5.4 ESTATUS

The ESTATUS command causes CON to exit with its exit status word reflecting the current
state of a specified device. If you use this command with the Indirect Command Processor
(Indirect; see the RSX-11M-PLUS Indirect Command Processor Manual), the command returns a
16-bit word describing device status. You can use the status word to obtain information about
the configuration. Table 4-2 lists the values for the bits in the word for units and controllers;
Table 4-3 lists the values for ports.

ESTATUS

Table 4-2: Exit Status Values for Units and Controllers
Bit Bit
No. Value  Description Display
0 1  Exit status value:
1 2 0 = Warning
2 4 1 = Success
2 = Error
4 = Severe error
6 100 Subcontroller device
7 200 Controller device
8 400  State:
0 = Device online Online
1 = Device offline Offline
9 1000 Device is restricted to privileged Prv_Diag
and diagnostic functions.
10 2000 Multiport device Multiport
11 4000 MASSBUS device Massbus
12 10000  Device’s CSR is 1600003 (unknown) Unknown
13 20000 Device has an online access path Accpath
14 40000 Device has context Context
15 100000 Driver is loaded for this device Driver
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ESTATUS

Table 4-3: Exit Status Values for Ports

Bit Bit
No. Value Description Display
0 1 Exit status value:
1 2 0 = Warning
2 4 1 = Success
2 = Error
4 = Severe error
8 400 State:
0 = Port online Online
1 = Port offline Offline
10 2000 Current port Current
13 20000 An online access path to this port exists Accpath
14 40000 Port or the device it services has context Context
Example
>QTI: Invoke Indirect.

Enable substitution mode.
Type CON command line.
System displays command line.
Requests display of <EXSTAT>.

AT.>.ENABLE SUBSTITUTION
AT .>CON ESTAT DB1: [RET

>CON ESTAT DB1:

AT.>; '<EXSTAT>'

>;126401 System displays current <EXSTAT> contents.
AT .>[CTRL/Z] Exit Indirect

AT .> ~Z

>@ <EOF>

>

Presents a session where the user has used Indirect interactively. The CON command line
displays the current status of DB1, which is stored in the Indirect special symbol <EXSTAT> .

The number 126401 has the following meaning;:
100000 Device’s driver loaded.
20000 Device has online access path.
6000 Device is both multiport and MASSBUS.
400  Device is off line.

1  Exit status is Success.
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4.5.5 HELP
The HELP command displays the help text for CON.

Format
CON>HE [LP]

Example

CON>HELP

CON -- Configuration Control Command Task
Implemented commands:

ONLINE <device_list>
ONLINE MEMORY <memory_box>
ONLINE ALL

OFFLINE <device_list>
OFFLINE MEMORY <memory_box>
OFFLINE ALL

SET <controller_sp>

Shows the form in which the HELP command displays information about the system
configuration.
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4.5.6 IDENT

The IDENT command displays the current version numbers of the CON and HRC tasks. The
date and time the tasks were task built are also displayed.

Format
CON>IDENT

Example

CON>IDENT

CON -- CONFIGURE Version 4.00
Task built: 1-MAR-87 12:52:43.5

HRC -- HRC Version 004.000
Task built: 12-MAR-87 23:59:10.9

In this example, Version 4.0 of CONFIGURE was task built on March 1, 1987; Version 4.0 of
HRC was task built on March 12, 1987.
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LINK

4.5.7 LINK

The LINK command logically connects a port of a switched bus run to a processor and thus
permits access to the devices on the switched segment of the bus run.

To logically connect a switched bus run to the processor's UNIBUS, the devices on the switched
segment must all be off line or marked for on line. You cannot dynamically link switched bus
runs.

The LINK command is supported by multiprocessor systems only.

Format
CON>LINK UBx TO CPx

Parameters

UBx

Specifies the target-switched bus run. Switched bus runs are named using the designation
UB followed by a letter from the DIGITAL hardware alphabet as follows: UBE, UBF, UBH,
UBJ, UBK, UBL, UBM, UBN, UBP, UBR, UBS, and UBT.

CPx
Specifies the target processor (A, B, C, or D).

Example

CON>LINK UBE TO CPA
Logically connects the first switched bus run (UBE) to processor A (CPA).
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4.5.8 LIST

The LIST command displays the current command sequence or writes the sequence to a file.
You can use this command to keep a list of the commands that will duplicate the current
configuration. If the buffer in which the current command sequence is stored is empty (see
Section 4.5.1 for the description of the BUILD command), CON returns the following message:

CON -- Command list is empty. Nothing to print

If you specify the file type CMD, you can execute the commands from the indirect command
file and then return to CON. For example, to produce the list of commands that will duplicate
the current configuration, enter the following commands:

CON>BUILD
CON>LIST filename.CMD

Then, when you want to use the file to duplicate your configuration, execute it by typing the

following;:
CON>OQfilename
COoN>

Format

CON>LIST [filespec]

Parameter

filespec
Specifies the name and location of the file to contain the command listing. The valid format
for the file specification is as follows:

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

(For more information on file specifications, see the RSX-11M~PLUS MCR Operations Manual.)
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Example

CON>BUILD
CON>LIST
ONLINE RHA
ONLINE RHB
ONLINE RHC
OFFLINE DMA
OFFLINE YLA
ONLINE YZA
ONLINE DKA
ONLINE DLA
ONLINE LPA
ONLINE DBO:
ONLINE DB1:
ONLINE DRO:
ONLINE DR1:
ONLINE MMO:
ONLINE MM1:
ONLINE CO00:
ONLINE TTO:
ONLINE TTi:
ONLINE TT2:

ONLINE TT10:
ONLINE DKO:
ONLINE ~DK1:
ONLINE DLO:
ONLINE .LPO:
ONLINE NLO:
ONLINE DMO:
ONLINE DM1:

Creates a sequence of commands that duplicates the current system configuration. Next, the
LIST command displays the sequence of commands you would use to reestablish the current
system configuration (that is, the sequence of commands created by BUILD).
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4.5.9 OFFLINE

The OFFLINE command changes the state of an inactive device to offline, which removes the
device from the active set of resources in the current system configuration. This prevents further
device access. Before attempting to take a device off line, be sure there is no 1/O activity on
the device (see Section 4.2.3). HRC must be able, in 1000;, tries or less, to verify that there is
no I/O activity in progress.

The transition to the offline state for a specific device controller is completed only if all
associated devices are also off line. If an associated device is not off line, HRC rejects the
OFFLINE command because placing the device off line could interfere with active 1/0O (the
device has context).

Before placing a device off line, be sure there are no conditions present that constitute device
context. To remove device context, enter the appropriate DCL or MCR commands (for example,
STOP a print processor, LOGOUT a terminal, or DISMOUNT the volume).

If a task has attached the device unit, the task must be detached (or request to be aborted)
before the unit can be placed off line. For example, if you issue an OFFLINE command for the
line printer controller LPB and the connected unit LP1: has context, CON rejects the command
and issues the following error message:

CON -- Unable to take unit with context offline

If the device is in the marked for online state (for example, a device unit with its controller off
line), the command changes the device state to <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>