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Preface

This publication describes the basic system functions and commands used by a system console
operator in running a System/370 under OS/VS2 MVS. Subsystem (JES2 or JES3) commands
- which can also be used to perform many of the same functions - are documented separately
in specific subsystem publications; refer to Operator’s Library: OS/VS2 MVS JES2
Commands , GC23-0007, Operator’s Library: Network Job Entry Facility For JES2 Commands,
GC23-0011, or Operator’s Library: OS/VS2 MVS JES3 Commands, GC23-0008. In some
cases, the specific use of the system commands varies depending upon which subsystem (JES2
or JES3) is in operation. These variations are described in this publication. Throughout this
book, references to system programming library publications are provided for the system
programmer seeking more information about specific operations.

This book is intended for computer operators and system programmers who have the
responsibility for controlling and operating an OS/VS2 MVS system. It assumes that a user of
this book is familiar with the hardware controls and features of his specific hardware
configuration. It also assumes that the user has a basic understanding of OS/VS2 MVS and its
functions. Additional OS/VS2 MVS information can be obtained from the publications listed
below.

Note: The system activity measurement facility (MF/1) and the dynamic support system
(DSS) are not supported with MVS/System Extensions (program number 5740-XE1).

This publication is organized as follows:

« Chapter 1, “Introduction,” provides an overview of multiprocessing characteristics,
initializing the system, controlling the system, recording system information, and using
dynamic device reconfiguration.

« Chapter 2, “Console Configurations” describes the characteristics of consoles used in the
multiple console environment of OS/VS2 MVS and presents guidelines for an operator in
a multiple console environment.

« Chapter 3, “Display Consoles” provides characteristics and functional information
necessary to use and control display consoles.

« Chapter 4, “The shared DASD Option” describes the shared DASD option and its use in
a multiple processor environment.

« Chapter 5, “System Commands” lists all system commands in alphabetical order with
their syntax and describes the functions that a command performs. The command syntax
and format are presented in this chapter.

« Appendix A, “System Command Summary” is provided for quick reference and retrieval
of the functions performed by each of the system commands.

« Appendix B, “Model 168 Console” describes the physical characteristics of the 3066
display console on the Model 168.

« Appendix C, “2250 Display Console” describes the physical characteristics of the 2250
display console.

« Appendix D, “2260 Display Console” describes the physical characteristics of the 2260
display console.

« Appendix E, “3036, 3056, 3158, and 3277 Display Console’” describes the physical
characteristics of the 3036, 3056, 3158, and 3277 display consoles.

« Appendix F, “Printer-Keyboard Consoles” describes the physical characteristics of
printer-keyboard consoles.

« Appendix G, “2740 Communications Terminal”’ describes the physical characteristics of
the 2740 communications terminal.

The glossary at the end of this book defines the technical terms used in this publication.
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When a command is mentioned in any part of the text, its syntax and functions are

described in Chapter 5, “System Commands”

Associated Publications

The following publications should be used in conjunction with this manual:

Operator’s Library: OS/VS2 MVS JES2 Commands, GC23-0007

Operator’s Library: Network Job Entry Facility for JES2 Commands, GC23-0011
Operator’s Library: OS/VS2 MVS JES3 Commands, GC23-0008

OS/VS Message Library: VS2 System Messages, GC38-1002

OS/VS Message Library: OS/VS2 System Codes, GC38-1008

OS/VS Message Library: VS2 Routing and Descriptor Codes, GC38-1102

OS/VS2 System Programming Library: Initialization and Tuning Guide , GC28-0681
OS/VS2 System Programming Library: JES2, GC23-0002

OS/VS2 System Programming Library: JES3 , GC28-0608

OS/VS2 System Programming Library: Job Management, GC28-0627

OS/VS2 System Programming Library: Service Aids, GC28-0674

OS/VS2 System Programming Library: Supervisor, GC28-0628

OS/VS2 System Programming Library: SYSI.LOGREC Error Recording, GC28-0677
OS/VS2 System Programming Library: System Generation Reference, GC26-3792
0OS/VS2 System Programming Library: TSO, GC28-0729

OS/VS2 System Programming Library: MVS Diagnostic Techniques, GC28-0725
OS/VS2 System Programming Library: System Management Facilities, GC28-0706
0S/VS2 MVS Attached Processor System for Models 158/168 System Information,
GC28-0840

0S/VS2 JCL, GC28-0692

Operator’s Library: 0S/VS2 TCAM, GC30-3037

In addition, the operator’s library contains publications that should be selected based upon
your installation’s specific system configuration:

OS/VS2 Multiprocessing: An Introduction and Guide to Writing Operating and Recovery
Procedures, GC28-0952

Operator’s Library: System/370 Model 155 Operating Procedures, GA22-6966

Operator’s Library: System/370 Model 165 Operating Procedures, GA22-6969

Operator’s Library: VTAM Network Operating Procedures, GC27-0027

Operator’s Library: OS/VS2 TCAM, GC30-2046

Operator’s Library: IBM 3850 Mass Storage System (MSS) under OS/VS, GC35-0014

Operator’s Library: System/370 Model 145 Operating Procedures, GC38-0015

Operator’s Library: System/370 Model 168 Operating Procedures, GC38-0030

Operator’s Library: IBM 3031 Operator’s Guide, GC38-0033

Operator’s Library: IBM 3032 Operator’s Guide, GC38-0032

Operator’s Library: IBM 3033 Operator’s Guide, GC38-0031

IBM 2740/2741 Communications Terminal Operator’s Guide, GA27-3001

Operator’s Library: OS/VS2 MVS System Commands
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for GC38-0229-1
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The information in this edition of Operator’s Library:
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Chapter 1. Introduction

0OS/VS2 MVS is an operating system designed to make effective use of system resources. In
conjunction with either the JES2 or JES3 job entry subsystems, MVS provides the means of
controlling jobs, teleprocessing networks, and system monitoring and accounting functions to
ensure maximum system throughput.

Using systém commands and either JES2 or JES3 commands, the system operator can
control, modify, and monitor system and job functions. Some functions require the use of a
JES command, other functions require the use of a system command, and still other functions
can be performed with either a JES command or a system command. Chapter 5, “System
Commands,” describes how to use the system commands. The JES subsystem commands are
described in the following publications:

« Operator’s Library: OS/VS2 MVS JES2 Commands
o Operator’s Library: OS/VS2 MVS JES3 Commands
« Operator’s Library: Network Job Entry Facility for JES2 Commands

To acquaint the operator with the use of system commands, this chapter presents high-level
information about the MVS functions that the operator can control. In addition to a brief
description of multiprocessing characteristics and guidelines, the system functions described
here include: '

« Starting, quiescing, and stopping the system

» Allocating and controlling configurations and devices
« Controlling the system

o Controlling jobs

» Controlling the external writer

« Controlling time sharing

« Recording system information

« Dynamic device reconfiguration

Multiprocessing Characteristics and Guidelines

0S/VS2 MVS is capable of running in uniprocessor (single processor) or multiprocessor
(multiple processor) mode. The MVS system commands are the same in either mode. Some
commands, such as VARY command, have parameters or keywords that apply only to a
multiprocessing environment. Chapter 5 describes these parameters and keywords under the
appropriate command and points out their use in a multiprocessing system.

Multiprocessing (MP) provides for the parallel processing of jobs by two or more
processors. Multiprocessing systems can be either loosely-coupled or tightly-coupled.

Loosely-coupled MP systems pass control information and data between two or more
processors via the channel-to-channel adapter. Each processor runs under its own control
program.

Tightly-coupled MP systems have two processors that are physically connected to each
other, that share main storage and I/O resources, and that run under a single control program.

MVS with JES2 supports uniprocessing and tightly-coupled multiprocessing.

MVS with JES3 supports uniprocessing and both loosely-coupled and tightly-coupled
multiprocessing.
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Loosely-Coupled Multiprocessing Guidelines

An MVS system with JES3 supports up to eight processors connected by channel-to-channel
-adapters. In a loosely-coupled MP system, additional ASP (asymetric multiprocessing system)
processors can be added. MVS with JES3 can support a combined total of thirty-two (32)
processors in an MP system.

JES3 has its own address space in each processor. The processor that actively controls the
entire MP system is called the global processor. The remaining processors are called local
processors, if physically attached, and ASP processors, if ASP is used in a loosely-coupled
system.

Any processor that is capable of executing jobs is called a main processor. In any JES3 MP
system there is one global main processor. Additionally, there can be one or more local main
processors and one or more ASP main processors. If the global processor fails, JES3 designates
any properly-configured processor in the system as the new global processor. This facility is
called the dynamic system interchange (DSI).

Tightly Coupled Multiprocessing Guidelines

A tightly-coupled multiprocessing system is composed of two Model 158 or 168 processors
operating simultaneously under one control program while sharing system resources. As the
term “‘tightly coupled” implies, these processors are physically attached to one another.
(Tightly coupled multiprocessing is not to be confused with the multi-access spool feature of
JES2 or with JES3 loosely coupled multiprocessing systems.)

The ability to reconfigure the system as required is a major characteristic of a
tightly-coupled multiprocessing system. Reconfiguration is the changing of the type or quantity
of resources available to a system. You can reconfigure a multiprocessing system either
logically or physically.

Physical reconfiguration for processor, real storage, and, usually, paths to shared I/0, is
accomplished through the configuration control panel. The procedures for entering a valid
* configuration appear in the functional characteristics manual for your model processor. When
you physically reconfigure storage, you must assign contiguous storage from location 0 up to at
least 512K, because the nucleus must be loaded in this section of storage.

Logical reconfiguration is accomplished by the VARY command. You can dynamically add
or delete a processor, storage, a channel, a path to a device, or a device. Refer to “Placing
Resources Online and Offline,” in Chapter 5, under the VARY command. While logical
reconfiguration can be done without physical reconfiguration, logical reconfiguration must
accompany physical reconfiguration.

When you enter a VARY CPU,OFFLINE command, the system waits up to three minutes
for all I/O activity to complete so the processor can be put offline. If the I/O activity has not
completed after five minutes, you receive the following message:

* id IEE717D ddd BUSY, REPLY EXTEND OR CANCEL
Reply EXTEND if you want the command processor to- wait up to three minutes and

reissue the message if the 1/0 still has not completed. Reply CANCEL if you want the system
to cancel the VARY CPU command and continue processing.
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Operating a multiprocessing system is essentially the same as operating a uniprocessing
system. However, the time-of-day (TOD) clocks must be synchronous. When you initialize a
multiprocessing system in which the clocks are not synchronized, you receive a message listing
the TOD clock setting for each processor with a set clock. You must reply with either the
address of the processor with the desired setting or the time to be set for both processors with
a set clock. Refer to “Setting the Time-of-Day Clock and Specifying the Installation
Performance Specification,” under the REPLY command in Chapter 5, for further information
on setting the TOD clock.

The alternate CPU recovery (ACR) feature, available with multiprocessing, attempts to
maintain the availability of the system when one of the processors is unable to continue. The
operable processor attempts to perform the work that was in progress on the failing processor
until the system can continue normal processing with the failing processor logically offline. You
are informed of the loss of I/O devices, channel paths, or other processor functions. Tasks
requiring the lost functions or devices are terminated or not allowed to run. However, on a
168 MP channel reconfiguration hardware (CRH) maintains all the I/O devices on the failing
processor so that no device or channel paths are lost. If the system is unable to continue
processing because of an unrecoverable error, and an error occurs during ACR processing, the
system enters a wait state. Refer to OS/VS Message Library: VS2 System Codes, for a
discussion of the action to be taken.

Starting, Quiescing, and Stopping the System

The following briefly describes the IPL and initialization process and several ways MVS allows
the operator to initialize the system quickly and efficiently.

Starting the System

To start the system:

¢ Set the LOAD UNIT dials to the unit address of the IPL volume, and press the LOAD

key on the control panel.

« Respond to the system parameter messages that appear on the screen.

« Set the time and date.

« Start the system input readers and output writers.

« Vary devices offline as appropriate.

Some processors, such as the 3158 do not have LOAD UNIT dials or a LOAD key. On
these, first type in the load unit address or point to it with the light pen. Next, press the keys

that the display prompts you to press, or point the light pen, if present, to the LOAD and
EXECUTE functions, in that order. This accomplishes the load.

During nucleus initialization (NIP), the first messages appear on the top line of the screen,
and subsequent messages are displayed on succeeding lines. When the number of lines
displayed reaches eight, as each new line is displayed, the oldest (top-most) message is
removed from the screen to provide room for the new message. You do not have to delete any
messages during NIP.

Chapter 1. Introduction 3



MVS Initialization Process

The OS/VS2 MVS initialization process eliminates unnecessary informational messages and
allows your installation to:

« Specify default parameters during system generation

« Use parameter lists in SYSI.PARMLIB

» Specify quick start to take advantage of a previously initialized link pack area (LPA)

« Eliminate the time-of-day (TOD) clock messages; these messages appear only when the
clock is not set

+ Eliminate system management facilites (SMF) parameter specification by the operator

« Let the system control program issue certain operator commands

« Allow the subsystem to automatically start readers, writers, and initiators

« Control the processing rates of individual jobs

The nucleus initialization program (NIP) attempts to initialize the system regardless of
system parameter specification errors. If a system parameter is in error, the system prompts
you for a correct one. If the incorrect parameter came from SYS1.PARMLIB, you can press
EOB or the equivalent key (such as END or ENTER, depending on your console model) to
select the system defaults, if available, or cancel the option.

Limiting Apparent Machine Size (Uniprocessor Only)

There are times when it is necessary to limit the amount of real storage available to the
operating system (for example, during system testing or when storage hardware errors occur).
The following procedure, which should be done only at the direction of your system
programmer, describes how to limit the size of real storage.

1. Place an address compare stop at location hexadecimal 80 before the initial program
load.

2. After the system stops, alter the contents of location hexadecimal 09 to one of the
hexadecimal values listed below with their corresponding machine sizes:

X‘DO’ — 768k
X‘D1’ — 1024k
X‘D2 — 2048k
X‘AB — 3072k
X‘D3 — 4096k
X‘'D4 — 8192k

Initial Program Loading

The initial program loading procedure is performed after a power-on following an electrical
shutoff, after malfunctions that require reloading the control program into storage, after
scheduled maintenance, and as part of switching from one system to another. The operating
procedures manual for your model describes the detailed IPL procedure.

Loading the system causes the system MANUAL light to turn off, turns on the system
LOAD light, and starts reading the IPL. program from the system input device. After the IPL
program is read into real storage, control is passed to it, and the LOAD light turns off. If
either the reading operation or the passing of control is unsuccessful, the processor pauses and
the LOAD light stays on. When the IPL program gets control, it loads the nucleus of the
control program into real storage. After the nucleus is loaded, control is given to a nucleus
initialization program (NIP).
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If the IPL program does not finish successfully, or an I/O error occurs during NIP
processing, the system is placed in a disabled wait state and an error code is placed in the
Jow-order 12 bits of the program status word (PSW). The operating procedures publication for
your processor model provides instructions for displaying the PSW. If the WAIT indicator
turns on without a message, display the PSW, note the error code, and follow the instructions
for that code given in OS/VS Message Library: OS/VS2 System Codes. In a multiprocessing
configuration, ignore the WAIT indicator if it turns on because the processor is waiting for
another processor to finish IPL.

All printers designated as alternate multiple console support (MCS) consoles must be ready
at IPL time or the IPL sequence does not complete. If IPL is suspended because the alternate
consoles are not ready, making them ready allows IPL to complete normally.

Loading a Secondary (Alternate) Nucleus

The IPL program loads a standard, or primary, nucleus unless you cause it to load a
secondary nucleus. Loading a secondary nucleus might be required for system testing or for
initializing the system using a different set of parameters. Use the following procedure, which
should be performed only at the direction of your system programmer, to load a secondary
nucleus.

1. Place an address stop at location hexadecimal 80 or put the processor in instruction step
(single cycle) mode before the initial program load.

2. Display the contents of location hexadecimal 08 after the system stops (it should contain
hexadecimal F1).

3. Alter the contents of location hexadecimal 08 to the EBCDIC character specified by
your system programmer. This character specifies the [EANUCOx member of the
SYS1.NUCLEUS data set to be loaded.

If you are uncertain of the procedures for address stopping, displaying storage, or altering
storage, refer to the operating procedures manual for your model processor.

Quiescing the System

Issuing the QUIESCE command causes the system to suspend the processing of all active jobs
and prevent the starting of any new ones. The system enters the MANUAL state, the
MANUAL light is on, and no processing is being done. Quiescing the system does not affect
any job step timings (for accounting purposes). Processing can be continued by pressing the
RESTART key (or performing the RESTART function).

Stopping the System

When all processing (including subsystem processing) has completed, use the HALT command
to ensure that all system statistics and data records in storage are collected for system
recording facilities.

Allocating and Controlling Configuration and Devices

Device allocation is the assignment of input/output devices to job steps. Device allocation
includes the assignment of volumes and data sets to the job step. In performing these resource
assignments (devices, volumes, and data sets), the system might interact with you to:

¢ Mount or dismount volumes
+ Make decisions. For example, to bring a device online or wait
« Describe wait situations, such as waiting for data sets or waiting for volumes
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Requests for device allocation originate from two sources: JCL data definition (DD)
statements and dynamic device allocation requests.

The JCL data definition statements can be entered to the system by:

Normal job input to the job entry subsystem reader
Jobs submitted through the TSO SUBMIT command
Started cataloged procedures

The MOUNT command

TSO logons

Each form of input can be controlled by the operator (for example, holding the reader, or
setting the maximum logon count).

Dynamic device allocation/unallocation requests originate from within executing programs
and therefore are not subject to the same controls as JCL DD allocations.

Operationally, the assignment of devices is influenced by:

The online/offline status of the device. Except for special exceptions such as the OLTEP
process, only online devices can be allocated to job steps. Offline devices can be brought
online by the VARY command or in response to allocation recovery message, IEF238D.

The MOUNT attribute. The MOUNT attribute, which applies only to tape or DASD
devices, is influenced by the MOUNT and UNLOAD system commands. Allocation

requests that can be satisfied by mounted devices are processed quickly and without

operator intervention (for example, mount messages).

The USE attribute. A parameter of the MOUNT command, the USE attribute affects the
type of data sets that can be allocated on a tape or DASD volume. Having a proper mix
of volumes with the various USE attributes can reduce the amount of volume mounting
required of the operator.

Device Assignment

The following brief overview of device allocation suggests some general guidelines that are
useful.

The job scheduler of the operating system, using information from data definition (DD)
statements, determines the input/output resources to be assigned to a job and the
volumes that are required. If these volumes are not mounted, the job scheduler issues a
message stating that a specific volume or a scratch volume must be mounted. When both
scratch volumes and specific volumes are requested by the same job, mount the scratch
volumes first to achieve maximum system efficiency.

Occasionally you receive two mount messages for the same volume — one starting with
IEF and the other with IEC. Treat the two messages as though they were one. The
second request is merely a reminder that you have not yet mournted the volume.

Never mount a blank tape volume unless specifically directed to do so, because the
system scans the entire volume for a tape label. If an unlabeled tape is required, a
tapemark must be written to avoid unnecessary scanning. After you mount the tape
volume and ready the drive, the system reads the volume label. If an incorrect volume is
mounted, the system unloads the incorrect volume and repeats the mounting message.

When you know that several jobs are going to need a volume, use the MOUNT
command to reserve that volume on a device. Volumes reserved by a MOUNT command
are not demounted by the system until an UNLOAD command is issued. Allocation
processing is faster when the required directed access volume is réserved rather than
removable. Note that the MOUNT command must not be used for devices managed by
JES3; see Operator’s Library: OS/VS2 MVS JES3 Commands.
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« When referring to I/O devices in the unitaddr parameters of operator commands, you
must use the unique unit address assigned to each device.

o Your installation can define symbolic group names of one to eight characters to be used
by programmers in (DD) statements. The number of devices associated with a symbolic
name can range from one to the total number of devices in your installation. The
symbolic name allows the devices to be grouped according to the attributes your
installation considers significant. Do not use these symbolic names in operator commands,
except in the optional device name parameter of the MOUNT and START commands.

« Make sure there are sufficient work volumes available to satisfy requests for temporary
data sets at peak loads. Failure to do this can cause the system to request additional
scratch volumes. Work volumes should be balanced across channels to increase system
efficiency.

Automatic Volume Recognition

Automatic volume recognition (AVR), an integral part of the operating system, allows you to
mount labeled volumes on unused drives not managed by JES3. The the system recognizes and
remembers these volumes and assigns the drives to later job steps as required.

Tape device allocation under MVS has been changed from previous systems such as MVT
or SVS, and these changes have affected the practice of premounting tape volumes. In MVT
and SVS, premounting a tape volume on an eligible device caused a request for that volume to
be allocated to the drive on which it was premounted. This happened because MVT and SVS
read the volume serial numbers of volumes on all the eligible tape drives before device
selection took place. In MVS, this is not the case, and, therefore, it can be difficult to know
where to premount a tape volume.

In MVS, if a specific volume could be allocated to multiple generic device types, AVR reads
the volume serial numbers of the premounted volumes one generic device type at a time,
according to the order of generic device types in the device preference table (PREFTAB). The
installation can either specify the order of device preference at system generation with the
DEVPREF parameter of the SCHEDULR macro or take the default values supplied by the
system.

Displaying Configuration and Device Information

System commands enable you to display the status (such as online or offline) of a single
device or all devices of specific type, such as DASD or tape. By using the DISPLAY and
MONITOR commands, you can determine what devices are available for job processing, as
well as the configuration and status of the system consoles.

The DISPLAY command requests the status at the time the command is issued. The
MONITOR command requests a continual display of status information.

Controlling The System

To control the operating system effectively, you must be aware of the current status of the
system. Status information, such as the number of jobs and teleprocessing functions, enables
you to take the appropriate actions to operate the system efficiently and correct potential
problems.

MYVS includes system and subsystem commands that display job and system status either at
a specific time or continually at a regular interval. The DISPLLAY and MONITOR system
commands are used to obtain this job, system, or time sharing status on both display and
non-display consoles. For display consoles only, the TRACK system command can also be
used to display this information continually at regular intervals.
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In a multiple console environment, you can use the MSGRT system command to route
status information to one or more consoles. Communication between operators in a multiple
console environment, as well as communication with time sharing users, is possible through the
use of the SEND command.

The SET command provides the option of setting the local time and date and of changing
the system’s job scheduling parameters. You should, however, consult your system programmer
before changing parameters.

Use of the System Restart Key
The system RESTART key has several functions. It can be used to:
« Restart the system after a QUIESCE command has been entered. Refer to Chapter 5,
“Quiescing the System,” for a discussion of this procedure.

« Restart the system from a wait state that is specified in OS/VS Message Library: VS2
System Codes.

« Invoke recovery for a routine that has entered an invalid wait state or disabled loop.

An invalid wait state is characterized by:

« The processor system light remaining OFF

« The processor wait light remaining ON

« The wait state code in the PSW (IC) is not listed in the OS/VS Message Library:
VS2 System Codes.

A disabled loop is characterized by:

« The processor system light is ON
o The processor wait light is OFF

« Repetitive I/0O or nonproductive processing occurs and the PSW (IC) frequently
displays the same addresses

o All interrupts are masked off for the system

When you have determined that the system is in a disabled loop or an invalid wait state,
press the RESTART key to initiate recovery processing. This procedure, which loads a new
PSW from storage location 0, allows the user or system program to ABEND and invokes the
necessary recovery routines.

In a multiprocessing environment, press the RESTART key on the processor in the wait
state or loop; the other processor continues normally.

If the system does not recover, follow your installation’s procedures for recording system
problems. You may want to refer to OS/VS2 System Programming Library: SYS1.LOGREC
Error Recording for the procedures to follow to print the LOGREC data set. Once you have
recorded the system information, you must reinitialize the system.

Coritrolling Jobs

0S/VS2 MVS provides system commands that can be used to control the flow of a job
through the system. Job-related commands enable you to start, stop, or terminate a job as well

as to modify the job’s parameters and performance group. You can also restart a job that has
failed.
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Updating System Data Sets

Running jobs that update system data sets (SYS1.LINKLIB, SYS1.LPALIB, and
SYS1.PROCLIB) during normal production is not recommended. For example, don’t run jobs
that might try to use a cataloged procedure concurrently with a job that is updating that
procedure.

To run a job that updates system data sets, perform the following procedures:

1. Make sure no other jobs are active in the system; use the appropriate subsystem
command to prevent the initiation of jobs on the job queue.

2. Make sure no other jobs are entered into the system; use the appropriate subsystem
command to stop all input readers.

3. Assign the highest priority to the update job.
4. Run the update job.

5. Resume normal processing — use the appropriate subsystem command to free the jobs
placed on the hold queue earlier.

In JES3 systems, you can use the //*MAIN card UPDATE= parameter to update the
procedure library.

Note: An update to SYS1.LPALIB is not effective until an IPL is performed. This data set is
not reloaded for the duration of the current IPL.

Restarting a Job

Once a job is executing, it might end abnormally because of a hardware, programming, or
system error. Such an ending can occur at any time during program execution. Valuable
machine time would be lost if an abnormal end occurred during one of the last job steps of a
multistep program or in the middle of a long job step, and execution had to start again at the
first job step. There are two ways of avoiding this problem; automatic restart and deferred
restart.

For JES2 jobs and JES3 jobs executing on MVS processors, the checkpoint/restart feature
of the system is provided to allow a restart of an abnormally ended job either at the beginning
of a job step or at a checkpoint within the current step. The programmer submitting the job
provides for an automatic restart or a deferred restart.

Note: In a JES3 environment, failure options for jobs executing on an ASP main processor are
determined by options specified on the //*MAIN statement in the job stream.

Automatic Restart

If the programmer submitting the job has provided for an automatic restart and the job ends
abnormally, you receive the following system message:

* 1d IEF225D SHOULD jobname.stepname.procedure [checkid] RESTART

This message allows you to prevent repeated restarts at the same checkpoint or job step.
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When you are requested to authorize an automatic restart, you can reply YES, HOLD, or
NO as follows:

« Reply YES if the restart is to be performed at a specific checkpoint or job step for the
first time. If it is a job step restart and the step to be restarted used a card input data set
that was not part of the SYSIN stream, you must return, to the appropriate hoppers, all
cards read by the job step before it ended abnormally. If it is a checkpoint restart follow
the programmer’s instructions for replacing the input cards.

« Reply HOLD if you want to defer the restart: for example, to permit another job to run
first. You must issue the appropriate subsystem command when you are ready to restart
the job. Also, if desired, you can cancel the job. However, canceling the job can result in
unrecoverable paging space or the failure of certain data sets to be deleted if virtual I/O
is being used.

« Reply NO if a restart at a specific checkpoint or job step has been requested repeatedly.
When your reply is NO, and the programmer wants a restart to be performed, he must
resubmit the job for a deferred restart.

If the programmer specifies VIRTUAL=REAL (V=R), the job is processed entirely in real
storage; it is not paged out. For a V=R job, the restart may be delayed while the system waits
for the allocation of storage. If another job is using the required storage, you get no message
— only a delay. Enter DISPLLAY AL to see if a system task or other job is using the storage
required by the job with a V=R region. You can then stop or cancel the conflicting task or
job. The system might request that you mount data volumes other than those required at the
beginning of the job.

Note: Any operator commands in the input stream of the job step being restarted are not
executed.

Deferred Restart

If the programmer submitting the job has provided for a deferred restart and the job ends
abnormally, he must resubmit the job for the deferred restart. To restart the job, the
programmer must provide a restart deck for submission to the system through the system input
reader. The JCL. statements to be included in the restart deck are described in detail in the
publication OS/VS2 JCL.

The device configuration of your system at the time of restart need not be the same as it
was when the job ended abnormally. However, enough devices must be available to satisfy the
needs of the job step being restarted. The system under which a step restart is run need not be
the same as it was for the job’s original execution. However, a checkpoint restart should be
run under the original system unless the alternate system can meet the following restrictions:

« The job entry subsystem is the same.

e The release number is the same.

« The link pack area modules in use at the checkpoint reside in the same storage locations.

« An area of storage identical to the original area is available to a V=R job.

If the required storage is not available, the system cancels the restart and you receive the
following message:

IEF209I VIRTUAL STORAGE UNAVAILABLE FOR jobname.stepname.procedure
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If the required storage is not available, it is for one of the following reasons:

« The link pack area expands into the required storage. This can occur if an initial program
loading (IPL) has been performed after the original execution of the job and before the
restart. If it does occur, contact your system programmer for a respecification of the
system parameters and repeat initial program loading using the new values.

« The system queue (SQA) area expands into the required storage. When this occurs,
contact your system programmer for a respecification of the SQA system parameter and
repeat initial program loading using the new SQA value.

When a job restarts correctly, you receive two messages: IHJ0061 JOB RESTARTING and
THJO08I JOB RESTARTED. If, for V=R jobs, these messages do not appear, enter DISPLAY
A,L to see if a system task or other job is using the required storage. You can then stop or
cancel the conflicting job. The system might request that you mount data volumes other than
those required at the beginning of the job. In addition, any card input data sets that. have been
used by the failing job step must again be made available to the system.

Controlling the External Writer

The external writer can write SYSOUT data in ways and to devices not supported by job entry
subsystem (JES2 or JES3) output writers. You must use an external writer to write SYSOUT
data to a tape or a DASD, or to write a SYSOUT data set with a SYSOUT JCL parameter
that specifies a special installation-supplied writer routine. You can also use the external writer
to write output to any devices attached to the control processor; these devices are called local
devices. You can not use the external writer to write SYSOUT data to remotely attached
devices.

Your installation can reserve special output classes for SYSOUT data to be written by an
external writer, but this is not necessary. If both a subsystem writer and an external writer are
assigned to the same output class, the SYSOUT data is selected on a contention basis; a
subsystem writer does not select SYSOUT data sets that are to be written by an
installation-supplied writer routine. To determine whether any SYSOUT data sets requiring
installation-supplied writer routines are waiting to be written, use the appropriate subsystem
command (refer to the appropriate operator’s library publication, JES2 or JES3 commands).

To start an external writer, enter a START command that specifies either the IBM-supplied
procedure (XWTR) or an installation-supplied procedure. You can specify the device on the
START command and optionally specify whether the external writer should begin immediately
to process all output directed to local devices and enqueued in the output classes assigned to
the external writer. If one or more output classes are specified in the START command or on
the EXEC statement in the cataloged procedure used to start the external writer, the external
writer begins to process immediately. If no classes are specified, the external writer waits for
you to assign data selection criteria with the MODIFY command.

By using the MODIFY command, you can cause the external writer to select data sets
according to output class, job-id, special forms name, and destination (remote or local). You
need specify only those parameters that are to be changed. Omitted parameters on the
MODIFY command remain set to their current value as set by defaults or a previous MODIFY
command.

The defaults are the specified classes, local destination, any job, any forms, and any writer
routine. If the immediate-processing option is used, classes are specified on the EXEC
statement or the START command. The absence of an installation writer name in the
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SYSOUT parameter of the JCL statement indicates that an installation-written writer routine
or the standard writer is being used. If the immediate-processing option is not selected (class is
not specified), the defaults are any class, any destination, any job, any forms, and any writer
routine. However, these options are not used until a MODIFY command is entered.

When no particular forms are specified, forms-mounting is accomplished on demand as
directed by the external writer. When no particular writer routine is specified (any writer),
writers are invoked as required by the external writer, subject to your authorization. You are
asked to authorize the use of any routine not previously authorized for this external writer. If
you do not wish to authorize the routine, you may delete the data set or cause it to be written
by the standard writer (STDWTR).

You cannot specify print trains and forms control buffers as data set selection criteria.
These two parameters, plus the 3525 interpret feature, are specified on the DD statement in
the cataloged procedure used to start the external writer (and possibly override the START
command) and apply to all data sets written by this writer. Any separation of output by print
train, forms control, and punch card interpretation must be controlied by directing the
SYSOUT to separate output classes.

Controlling Time Sharing

Time sharing allows programmers at remote terminals to develop, test, and execute programs
without the turnaround delays that occur when they submit jobs to a computer center. With
time sharing, a large number of jobs can share the resources of the system concurrently, and
the execution of each job is controlled primarily by the remote terminal user. Thus, time
sharing can be defined as the shared, conversational, and concurrent use of a computing
system by a number of users at remote terminals.

Time sharing in MVS is provided by TSO, formerly an option of the control program
(hence, the name time sharing option) and now a standard feature. A time sharing
environment in which communication between TSO and the terminal is controlled by the
virtual telecommunications access method (VTAM) is called TSO/VTAM. A time sharing
environment in which communication between TSO and the terminal is controlled by the
telecommunications access method (TCAM) is called TSO/TCAM.

You start and stop TSO/VTAM time sharing by using the START and STOP commands;
you start and stop TSO/TCAM time sharing by using the MODIFY command. You can
modify TSO/VTAM time sharing by using the MODIFY command; you cannot modify
TSO/TCAM time sharing. The rest of the commands that control time sharing are the same
for both environments.

For further information about VTAM, see Operator’s Library: VIAM Network Operating
Procedures. For further information about TCAM, see Operator’s Library: OS/VS TCAM.

Note: Subsystem (JES2 and JES3) commands are not accepted from TSO terminals.

Recording System Information

To monitor the performance of the system and to gather system statistics for accounting and
billing purposes, some method of recording system activity must be used. The operating system
has several facilities for recording facilities that include:

« System log

+ System management facilities (SMF)

« System activity measurement facility (MF/1)

o Generalized trace facility (GTF)

12 Operator’s Library: 0S/VS2 MVS System Commands



The following text describes each system recording function.

The System Log

The system log is a data set residing in the primary job entry subsystem’s spool space. It can
be used by problem programs, operators, and, optionally, as the hard-copy log (see ‘“‘System
Log” in Chapter 2).

In JES3 systems, the system log can record console activity. When used to record console
activity, the system log is referred to in JES3 messages as DLOG.

The system log is queued for printing when the number of messages recorded reaches a
threshold specified at system initialization. You can force the current system log data set to be
queued for printing by issuing the WRITELOG command.

Several kinds of information can appear in the system log:

« Job time, step time, and data from the JOB and EXEC statements of completed jobs
entered by user-written routines

o Operating data entered by problem programs using a write to log (WTL) macro
instruction

o Descriptions of unusual events entered by the operator through the LOG command
« WTO and WTOR messages including their routing codes and a time stamp

« Accepted replies to WTOR messages

« Commands (system and subsystem)

System Management Facilities

System mana{gement facilities (SMF), a standard feature of MVS, consists of system routines
and optional user-written exit routines that collect, format, and record system and job-related
information. An installation can use this information to evaluate system workload, resource
utilization, and performance. System-related SMF routines record information on workload,
configuration, and paging activity. Job-related SMF routines record information on processor
time, SYSOUT activity, and data set activity for each job, job step, and TSO user.

The information gathered by SMF and user written exit routines is recorded on direct access
volumes in the SYS1.MANX and SYS1.MANY data sets. These data sets must be online at
system initialization. When one data set is full, you receive a message telling you to dump the
filled data set. Data recording is automatically switched to the alternate data set.

Use the IFASMFDP program to dump an SMF data set. To speed execution, it is a good
practice to submit the dump job before it is needed, hold it in the job queue, and release it
when necessary. Sample JCL is as follows:

//DUMPX JOB v
//STEP1 EXEC PGM=IFASMFDP
//DUMPIN DD DSN=SYS1.MAN {x}
Y
// DISP=0OLD
/./DUMPOUT DD UNIT=tapeaddr,
// VOL=SER=serial,
// - DISP=(NEW,KEEP),
// ) DSN=smfdata
//SYSPRINT DD SYSOUT=A

Error Recovery. If an /O error occurs while writing to SYS1.MANX or SYS1.MANY, you
receive a message and SMF switches to the alternate data set. Allow the system to become
inactive, allocate a new data set to replace the failing one, and reinitialize the system.
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Manually Switching SMF Data Sets. Use the SWITCH command to manually switch the
recording of SMF data from one data set to the other.

System Activity Measurement Facility (MF/1)

MF/1 is an analysis tool that can be used to monitor selected areas of system activity and
obtain feedback in the form of SMF records and/or formatted reports. An installation can use
MF/1 to monitor the utilization of individual processors, channels, and devices. MF/1 can also
be used to identify periods of time when resource utilization is exceptional.

MF/1 permits the gathering of information on the following activities either individually or
in combination:

System Tracing

Processor activity

Channel activity and channel-processor overlap activity
I/0 device activity

Paging activity

Workload activity

System tracing is an integral part of the operating system that records, for diagnostic purposes,
events that occur during system initialization or operation. The system trace is the only trace
that can be used between subsystem initialization and the start of the generalized trace facility
(GTF). Refer to the TRACE command in Chapter 5.

The Generalized Trace Facility

The generalized trace facility (GTF) is used as an aid to determine and diagnose problems that
occur while using the operating system. GTF records system and user-defined program events
and edits the data to the desired format. The system events that can be recorded (traced) are:

1/0 interrupts — IO

SIO interrupts — SIO

SVC interrupts — SVC

Program interrupts — PI

External interrupts — EXT

System dispatcher events — DSP

System recovery routine activity — RR

System Resources Manager activity — SRM
Remote network I/0 activity — RNIO
Program-controlled interrupts (PCls) for 1/0 interrupts
TRC events associated with the trace task itself

User-defined events can be recorded by specifying USR data to be passed to GTF when an
executing program issues the GTRACE macro.

Note: JES3 has an additional trace facility — JES3 Event Trace Facility — that is described
in Operator’s Library: JES3 Commands.
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Dynamic Device Reconfiguration

There are times when a device hardware problem or a need to improve system performance
makes it necessary to move a demountable tape or DASD volume from one device to another.
Dynamic device reconfiguration (DDR), invoked by the SWAP system command, allows you
to move or swap a demountable volume.

The SWAP command enables the operator to turn on or off system-initiated swapping
requests. When DDR is on, the system dynamically performs the swapping function whenever
the originally-allocated device is unavailable for use. DDR tells the operator to mount the
volume on another available device. When the swapping function is turned off, you can invoke
operator-initiated DDR by issuing the SWAP command and specifying the “from” and ‘“to”
device addresses (See the SWAP command in Chapter 5 of this book).

On JES3 systems, DDR interfaces with JES3 to ensure that the “to” device has not been
assigned to another job or function. When the swap is complete, DDR notifies JES3.

The following devices are supported by DDR:

« 2400 and 3400 series tape drives. Since the “to” device must support the density of the
“from” device, you can swap a volume from a 2400 series drive to a 3400 series drive
but not from a 3400 series drive to a 2400 series drive. Note that if you are using a
7-track tape drive at 200 BPI, be certain that the “to” device also has the 200 BPI
feature.

« 2501, 2520, 2540, 3505, 3525, 1403, 1443, and 3211 unit record devices. These devices
are not swapped by system-initiated DDR. The SWAP command must be issued to swap
these devices.

« 2319/2314, 3330/3333, and 3340/3344, and 3350 direct access devices. If you are
using a 3348 Model 70F Data Module, make sure that the *“to” 3340 device has the
fixed-head feature installed. The 3344 and 3350 are supported only by the
operator-requested DDR facility. When swapping a 3340/3344 device with the
fixed-head feature, care must be taken to ensure that the “to” device also has the
fixed-head feature installed.

The following devices are not supported by DDR:
« Graphic or teleprocessing devices

« Shared DASD devices, unless the device is swapped to itself

« 3330V device type, see Operator’s Library: IBM 3850 Mass Storage System (MSS)
Under OS/VS, for information about the 3330V

« System-requested DDR for 3344 and 3350 fixed-head DASD devices
« Any permanently-resident volume (such as a system residence or page data set volume).
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Consoles

Chapter 2. Console Configurations

This chapter describes the support for the various console combinations that can be included in
a System/370 supported by MVS. A System/370 console can be one or more of the devices
listed in Figure 2.1. The devices assigned as consoles are specified at system generation. Those
specified are the only devices that can be used.

Multiple-console support (MCS) is standard for MVS. The multiple-console configuration
has a master console and one or more secondary consoles that perform installation-assigned
functions. The master console and each secondary console has an alternate console. In
addition, MVS supports a major variation of the multiple console configuration: multiple
console support with JES3 console support. An extensive discussion of JES3 console support
can be found in the JES3 reference manuals listed in the preface of this publication.

The operating procedures publication for your processor contains information about the
physical device or devices that make up the console combination for an installation.

I/0 (input/output) devices that MVS supports have three logical conditions that determine
how or if the device functions. The devices can be:

1. Online: The system assigns functions with these two limitations:

« The device must be capable of performing the function (a card reader cannot be used
as an output device).

« The device cannot be assigned as a console.
2. Offline: The system cannot use the device at all.

3. Console: The system can use the device to send messages to you, and you can use the
device to issue commands (if the device has input capability), but you cannot use the
device for other input/output purposes.

You can use the I/0 devices listed in Figure 2.1 either online or offline or as a console if
specified during system generation. This chapter discusses the devices only when used as
consoles. '

Figure 2.1 shows the devices that can be used as System/370 consoles while you are using
MVS. There are four categories:

1. Console printer-keyboards (a 3215, for example)

The console printer-keyboard is a full-capability console. That is, it is a combination
input (operator-to-system) and output (system-to-operator) device. This device provides
a printed record of system communications.

2. Display consoles (a 2250, for example)

The display console can also be a full-capability device, but it does not provide a
permanent record of system communications.

3. Output-only consoles, which can be used for the MCS (multiple-console support)
hard-copy log (a 1403 or a 3284, for example)

4. Composite consoles made up of separate input and output devices (a 2501 and 1403, for
example)
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A composite console is made up of two devices; each having a unique device address. You
must specify both addresses when you assign a composite console. Console operation is the
same as with a combination input and output device. Before IPL, both devices of a composite
console must be ready and must remain so until IPL is complete. This restriction applies to
MCS output-only consoles as well.

The two most common composite consoles are made up the the IBM 3504 or 3505 Card
Read Punch as the input console and the IBM 3211 Printer as the output console. The
standard line length is 80 characters for input messages and 120 characters for output
messages.

Entering Commands Through a Composite Console

+ Press the STOP key on the reader.

« Place the command card in the reader; no double slash, //, is used on a command card,
as opposed to a command statement entered in the input stream.

» Press the START and EOF keys on the reader.

1052-7 Printer-Keyboard (Note 1)

1403 Printer (output only)

1443-N1 Printer (output only)

2250-1 & 3 Display Unit

2260-1 Display Station

2501-B1 & B2 Card Reader (input only)

2520-B1 Card Read Punch (input only)

2540 Card Read Punch (input only)

2740-1 Communication Terminal (via BTAM)

3036 Display Console

3066 System Console

3158 Display Console

3210-1 & 2 Console Printer-Keyboard

3211 Printer (output only)

3213 Console Printer (output only)

3215 Console Printer-Keyboard

3277-1 & 2 Display Station (Note 2)

3284-1 & 2 Printer (output only)

3286-1 & 2 Printer (output only)

3505 Card Reader (input only)

3525 Card Punch with read feature (input only)

Notes:

1. This device is supported only when attached through a 2150
adapter.

2. MVS sgpports the 3277-1 as output only.

Figure 2.1. Devices Supported as MVS Consoles

18 Operator’s Library: OS/VS2 MVS System Commands



L

Multiple-Console Configuration

The multiple-console configuration consists of from one to ninety-nine consoles. One console
is the master console, and the rest are secondary consoles. The secondary consoles can be
active (being used) or inactive. For every composite console that is specified at system
generation, the total number of consoles allowed decreases by one. (A composite console
represents two logical consoles.)

The master console is the principal device for communicating with the system. It is the only
console that you can use to:

« Enter all MVS operator commands
« Change the status of the hard-copy log
« Switch to a new master console

It also receives all messages not specifically assigned to a secondary console. Only one master
console can be active at any one time.

A secondary console is used for specific types of operator to system communication when it
is more convenient to have a console located away from the processor. A secondary console
might, for example, be located close to tape or disk drives or remote teleprocessing devices to
make it easier for the operator in that area to see which magnetic tapes or disk packs to
mount. A secondary console cannot enter all MVS commands (see ‘“Operator Command
Groups” later in this chapter), and can receive only those messages that are specified to be
routed to that console.

Operating with Multiple-Console Support

During system generation, you define each console in an MCS (multiple console support)
configuration. During system generation or system operation, specify:

o The operator commands (operator command groups) that MVS accepts from that console
o The message groups (routing codes) that the console receives
« The alternate consoles

Alternate-Console Selection

Each console, whether secondary or master, is assigned an alternate console for backup in the
event of a malfunction. The alternate console is usually another functioning console in the
system configuration, but can be any device with the same or greater capability (that is, a
full-capability console can be the alternate for a status display console, but an output-only
console cannot back up a full-capability console). A system detected failure of one of the
consoles causes automatic switching to an active console in the failing console’s alternate
chain. If an active alternate cannot be found, the master console is assigned. You can
determine the current alternates for each console by issuing the DISPLAY CONSOLES
command.

If a console fails, MCS (multiple-console support) selects the alternate. However, depending
on the arrangement selected by the system programmer for your installation, the method of
selection differs. Figure 2.2 shows one possible arrangement of alternate consoles. An arrow
points to the console that assumes the functions of the failing console.
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Figure 2.2. Alternate Chain for Multiple-Console Configuration

Automatic Console Switching

When a console failure occurs, the communication routines in MVS attempt to switch to the
alternate console assigned to thé failing console. The first active alternate console is assigned.
If no alternate console is active, the master console assumes the failing console’s function.

When MVS finds an alternate console, it transfers all unanswered and unissued messages
from the failing console to the alternate console. The alternate console operator receives a
message stating the functions the alternate console has assumed from the failing console.
Multiple-line messages being written when the failure occurs are not transferred to the
alternate console.

Reassigning the Master Console

To switch to a new master console, enter the VARY command with the MSTCONS keyword
through the current master console to allow the master console function to continue without
disrupting normal operations. If the master console is operating normally, this command
entered from a secondary console is rejected. The secondary console operator receives a
message indicating that console switching did not take place.

Normally, MVS deteéfs when the master console is inoperative and performs automatic
console switching to the alternate of the master console. A message is sent to the new master
console to inform the operator that his console is now the master console. The message also
informs the operator of the unit address of the old master console so that corrective action can
be taken.
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Occasionally, the system does not detect a failure. In this case, the master console operator
should press the external interrupt key on the operator’s control panel to switch to the
alternate.

When no alternate consoles are active, console switching cannot take place. If an attempt is
made (either by MVS or the operator) to switch the master console, all active secondary
consoles receive a message asking that the VARY MSTCONS command be entered. The first
VARY MSTCONS command entered with the correct syntax from any secondary console is
accepted and processed. A message is issued that informs the new master console operator of
the change and provides the unit address of the previous master console.

When no secondary consoles are active when a master console failure occurs, a no-consoles
condition occurs. See “Responding to a No-Consoles Condition™ later in this chapter.

Operator Command Groups

MVS operator commands are assigned to one of five command groups according to command
function. The command groups and their functions are:
« Informational commands (INFQO)
o System control commands (SYS)
1/0 control commands (10)
« Console control commands (CONS)

.

« Master console-only commands (MC)

The commands that make up each group are shown in Figure 2.3. (For information about JES
commands, refer to Operator’s Library: OS/VS2 MVS JES2 Commands or Operator’s Library:
0OS/VS2 MVS JES3 Commands.

MVS allows you to enter informational commands from any console. However, for a
secondary console to enter system control, 1/O control, or console control commands, the
particular command group must be assigned to that console. If a secondary console enters a
command that it is not authorized to enter, MVS rejects the command and sends an error
message to the issuing console. The master console can enter all possible operator commands.
In addition, only the master console can enter certain commands (MC commands) and the
special operands of the VARY command listed in Figure 2.3.

To determine the commands that each secondary console is authorized to enter, use the
DISPLAY CONSOLES command to display the console configuration.

To assign command groups, use the AUTH operand of the VARY command. This form of
the VARY command is restricted to the master console and can be found in Chapter 5.
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Group Number | Command Group Commands
INFO CONTROL (See Note 1) REPLY
(Informational) DISPLAY (See Notes 1 and 4) SEND
N/A LOG STOPMN
MONITOR STOPTR (See Note 1)
MSGRT (See Note 1) TRACK (See Note 1)
SYS CANCEL RESET
(System Control) CHNGDUMP SET
DUMP SETDMN
1 HALT (See Note 5) SLip
HOLD (See Note 2) START
STOP
MODE SWITCH
PAGEADD TRACE )
RELEASE (See‘Note 2) WRITELOG
10 ASSIGN (See Note 4) OFFLINE
(1/0 Control) MOUNT ONLINE (See Note 3)
2 PURGE (See Note 4) VARY < PATH
- SWAP unitaddr
UNLOAD NET (See Note 5)
CONS { ALTCONS
(Console Control) VARY CONSOLE
3 OFFLINE
ONLINE
VARY PATH {See Note 3)
unitaddr
MC All of the above commands, plus DUMP, FORCE, QUIESCE, and
(Master Console only)  AUTH
CH
N/A CN
VARY < CPU
HARDCPY
MSTCONS
STOR
Notes:
1. CONS command group when message routing is specified.
2. HOLD and RELEASE are explained in Operator’s Library: OS/VS TCAM.
3. 10 command group when specifying a non-console device; CONS when specifying a console.
4. ASSIGN, PURGE, and DISPLAY 3850 are explained in Operator’s Library: 1BM 3850 Mass Storage
System (MSS) Under OS/VS.
5. HALT NET and VARY NET are explained in Operator’s Library: VTAM Network Operating Procedures.

Figure 2.3. System Command Groups

Message Routing Codes

Each MVS message is associated with a routing code. This code, a decimal number from 1 to
15, is used by the system to determine which console or consoles should receive a message.

The system programmer assigns routing codes, as specified by your installation, to the
consoles attached to your system so that a specific message type is routed to the proper
console.

Routing codes do not appear with a message. To determine the routing codes each console
receives, use the DISPLAY CONSOLES command to display the console configuration.
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To assign these routing codes, use the ROUT operand of the VARY command. Figure 2.4
lists the routing codes.

System Routing Code Definition

1 Master console action

2 Master console information

3 Tape pool

4 Direct access pool

5 Tape library

6 Disk library

7 Unit record pool

8 Teleprocessing control

9 System security
10 System error/maintenance
11 Programmer information
12 Emulators
13 Reserved for customer use
14 Reserved for customer use
15 Reserved for customer use
16 Reserved for future expansion

Figure 2.4. Message Routing Codes

Hard-Copy Log

The hard-copy log provides a permanent record of system activity. It is required in systems
with one active display console or more than one active console. It records all commands, all
in-line command responses, messages with specified routing codes, and, optionally, out-of-line
command responses.

The hard-copy log can be assigned to a device, such as a printer, or to the system log by
using the VARY command with the HARDCPY operand.

Messages and commands can be buffered before printing (using SYSLOG), or can be
printed when issued on the hard-copy console. With either method, a permanent record is
produced that can be retained by your installation to obtain information about operating
conditions and maintenance. You can specify SYSLOG (the system log), which is the only
buffered hard-copy device supported, or another nongraphic console as the hard-copy log.

You can use the hard-copy log to collect all messages and commands or to record selected
messages. Unless otherwise specified, the hard-copy log records those messages with routing
codes 1, 2,3, 4,7, 8, and 10.

Interpreting Hardcopy Log Messages

The hardcopy log provides a permanent record of system activities including:

« Operator commands.

« Command responses.

« System requests.

» Operator responses to system requests.

« Most messages occurring on active consoles.
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Figures 2.5 and 2.6 give the format for the single-line and multiline messages, respectively.

Note that once JES3 has become active, the JES3 log becomes the system log and can be
either a master hardcopy log (HLOG) or a master disk log (DLOG); message formats for
JES3 logs are described in Operator’s Library: OS/VS2 MVS JES3 Commands .

Character 1 4 6 13 15 23 25 \ 126
AY
Data b b b
2
N — D Nt T ——T T ——
Routing Time stamp Job Message text
codes hh.mm.ss identi- and flags
in hex fication

Figure 2.5. Single-Line Hardcopy Log Message Format

First Line
Character 1 4 6 13 15 23 25 . 126
A )
Data b b b
u
N — NN Nt o N T ——
Routing Time stamp Job Message text
codes hh.mm.ss identi- and flags
in hex fication

Subsequent Lines
Character 1 3 5 76

Data b

v T e —————— e ——
Message Message Text
Identification
Number

Figure 2.6. Multiline Hardcopy Log Message Format

System Log

The system log (SYSLOG) can be used as the hard-copy log. The only difference is that the
system log temporarily stores messages and commands on a direct-access data set, rather than
directly writing the messages and commands, as a printing console does. A system writer is

used to write the system log data set when the data set is full. The WRITELOG command can
also be used to ready the system log for printing.

If the system log (SYSLOG) is designated as the hard-copy device, the system attempts to
switch hard-copy to an appropriate printing console if the SYSLOG device fails. If a suitable

console is not active at the time of failure, hard-copy is suspended and the master console is
notified.
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System Assigned Hard-Copy Log

When hard-copy is not present, an attempt to add a second active console to MVS causes
MVS to assign a hard-copy log. The type of hard-copy log is indicated in Figure 2.7.

Console Type Nongraphic Graphic Master
Master

Nongraphic Hard Copy = Hard Copy =
Secondary Master Console Secondary Console
Graphic Secondary Hard Copy = Hard Copy =
without SYSLOG Master Console *suspended
Graphic Secondary Hard Copy = Hard Copy =
with SYSLOG Master Console SYSLOG
*The Master Console is notified and hard-copy is suspended.

Figure 2.7. Hard-Copy Devices Assigned by MVS

Changing the Status of the Hard-Copy Log

The VARY command with the HARDCPY operand is used to assign or modify the hard-copy
log. VARY HARDCPY can be entered only through the master console. If a display console is
active, or if there is more than one active console, an attempt to remove the hard—copy
assignment from the console configuration is rejected.

If SYSLOG is specified, start a writer that includes the system log message class (A for
MVS, unless otherwise specified in your installation).

How to Bypass a Console Malfunction

If MVS detects a console malfunction on any console in a system using multiple-console
support, it tries to bypass the inoperative console using automatic console switching. To bypass
a failing master console, secondary console operators can use command-initiated console
switching. If a failure that the system cannot detect occurs on the master or a secondary
console, you must use manual console switching (see “Reassigning the Master Console” in this
chapter for details on master console switching).

Preserving the Hard-Copy Log

When the failing console is the hard-copy log, MVS searches the alternate chain of the failing
console to find an active non-display console. The first one that MVS finds is assigned the -
hard-copy log function. If the search is not successful, MVS searches the master console and
its alternate chain. If this search is not successful, MVS selects any active non-display console
by searching consoles in the order specified at system generation. If the system log (SYSLOG)
becomes inactive, MVS searches for an active non-display console. MVS first searches the
master console’s alternate chain. If unsuccessful, MVS then searches for any non-display
console in the order that consoles were specified at system generation. The hard-copy function
is assigned to the first non-display console found. If the search is unsuccessful, hard-copy is
suspended.

Chapter 2. Console Configurations ',25




Recovering Lost Messages

Some console malfunctions prevent waiting messages from being displayed on the failing
console. If the failing console is full-capability console, use the following procedures to avoid
losing the waiting messages:

1. Use the VARY command to make the current master console the alternate of the failing
console.

2. Use the VARY command to make the failing console the master console.

3. Press the interrupt key on the processor. This action causes the inoperative console’s
functions and waiting messages to be automatically switched to the alternate console.

Note: Multiple-line messages in progress are lost.

Changing Console Status

Use the VARY command to change the assignment or the status of any MCS console. These
three keywords tell MVS which console status to change:

1. MSTCONS

MSTCONS is a master console-only operand. It refers to the master console. Use the
MSTCONS operand only when you want to switch the master console assignment to
another active console.

2. HARDCPY

HARDCPY is a master console-only operand. It refers to any change in the status of the
hard-copy log or the system log.

3. CONSOLE

CONSOLE refers to any change in console status except the special cases where the
MSTCONS or HARDCPY keyword applies.

All forms of the VARY command are described in Chapter 5 of this book.
The VARY command is also used to:

« Place one or more secondary consoles in an online, offline, or console status.

« Change a secondary console’s routing code assignment, command-entering capability, and
alternate console.

« Change the master console’s routing code assignment and alternate console.

The VARY command for these operations must be issued from the master console or a
secondary console that can issue the CONS command group.

When you use the VARY command to place an active console in an online or offline status,
the command-entering capability and message routing assignments of the console are not
assumed by any other secondary console. Therefore, if you wish to continue using these
functions, you must assign them to another console.

An unauthorized entry or impropeﬂy specified command causes an error message to be
returned to the console entering the command.
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Placing a Console in Offline Status

When a secondary console must be bypassed for any reason, you must enter a VARY
command to place the secondary console offline. Command activity from the console is
immediately suspended, but messages can continue to be displayed until all waiting messages
have been issued.

The VARY command does not cause the functions of the bypassed console to be assigned
to another console. However, any messages that would be routed exclusively to the bypassed
console are now routed to the master console by default.

Before you use the VARY command to bypass the hard-copy log device, you must change
the hard-copy log function to another console device or to the system log.

Responding to an Inactive Console Condition

An inactive console condition is characterized by a lack of message traffic or system response
to commands. It could be caused by the absence of system activity, or it may be the result of a
problem in the message handling portion of the control program.

One function of the message handling portion of the control program is to check for the
end line of a status display or other multiple-line messages. If for some reason the system fails
to detect the end line, your console may be put into an inactive condition awaiting completion
of the display or message.

If an MCS console appears inactive, check the system response by requesting a display of
the time (DISPLAY T command). The system should respond within a few seconds with the
time and date. If it does not respond, cancel any status displays being presented on the
inactive console by using the CONTROL C,D command. If this does not return the console to
normal activity, cancel any jobs that have written multiple-line messages to the console. If
neither of these procedures returns the console to normal activity, assume that there is some
other problem related to the console. VARY the console offline, then vary it back to
CONSOLE state. If the problem recurs, switch control to another console and report the
problem to your system programmer.

Responding to a No-Consoles Condition

A no-consoles condition exists when there are no full capability consoles (devices capable of
input and output functions) available to multiple console support (MCS). When MCS enters a
no-consoles condition, write-to-operator queue elements (WQEs) are not freed. When the
IPL-specified limit of WQEs is reached, non-privileged tasks are placed in a wait state and
MVS enters an enabled wait.

Note: Output-only consoles and JES3 consoles can continue to function during a no-consoles
condition.
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An attempt is made to notify the operator of a no-consoles condition in one or more of the
following ways:

Message IEA420A is issued to any active output-only console or JES3 console. The
message text is given below.

IEA420A NO FULL CAPABILITY CONSOLES
TO RESTORE MASTER CONSOLE:
1) PRESS ENTER, REQUEST, OR END KEY ON ANY AVAILABLE CONSOLE
2) PRESS THE EXTERNAL INTERRUPT KEY

An attempt is made to sound an alarm on a device. The following conditions are
necessary for the alarm to be sounded:

A.The device was specified as a console at system generation.

B. The alarm feature is installed.

C. The device is online or in console status.

D. The device is unallocated.

E. The device is not a JES3 console.

An attempt is made to sound the power and cooling alarm on a 3036 console. The
following conditions are necessary for the alarm to be sounded on a 3036 console:
A.The 3036 console was specified as a console at system generation.

B. The 3036 is online or in console status.

C. The 3036 is unallocated.

D. The 3036 is not a JES3 console.

Message traffic on full capability consoles stops. This lack of traffic can be the only
indication of a no-consoles condition because there might not be a console on which

message IEA420A can appear and MCS might not find any devices on which to sound
an alarm.

Any VARY CONSOLE commands issued while MCS is in a no-consoles condition is
rejected with the following message:
IEE7441 VARY CONSOLE REJECTED - NO FULL CAPABILITY CONSOLES

TO RESTORE MASTER CONSOLE:

1) PRESS ENTER, REQUEST, OR END, ON ANY AVAILABLE CONSOLE
2) PRESS THE EXTERNAL INTERRUPT KEY

Note: The VARY CONSOLE command could have been entered from a JES3 console.

Recovery Considerations

Before an attempt is made to recover from a no-consoles condition, you should note that:

Recovery cannot be attempted until all alarms have sounded and message IEA420A has
been issued.

The attempt to recover the failing master console should be done first.

A device is selected to be the new master console by pressing the ENTER, REQUEST,
or END key on the desired device. If a device other than the failing master console is
selected for recovery, it must be a full capability device that was defined as a console at
system generation.

If a device is not selected and the external interrupt key is pressed, MCS attempts to
recover the failing master console.

If a 3036 operators console was in use, see the topic “3036 Recovery Procedure”.
If the message lines on the screen are not fully recovered, press the CANCEL key.
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General Recovery Procedure
The following steps are necessary for recovery from a no-consoles condition:
A. Select a device other than a 2740, preferably the master console.
B. Power on the device if it is not already powered on.

C. Press the ENTER, REQUEST, or END key. This action causes an attention interrupt to
be generated on this device.

D. Press the external interrupt key.

If the recovery attempt is successful, the device that generated the attention interrupt
becomes the master console and message IEE1431 appears on it.

IEE143I OLD=console NEW=console VALDCMD=auth
IEE143I ROUTE=routcd T=a H=b

This message states that the failing master console’s functions are switched to this device.
Messages queued to appear on the failing master console now appear on the new master
console. The no-consoles condition is resolved and system operation continues.

Note 1: The first device on which an attention interrupt was generated is selected for the new
master console. Any attention interrupts generated for any device after the first, are ignored.
Note 2: If the message lines on the screen are not fulIy recovered, press the CANCEL key.

If the recovery attempt is unsuccessful, the device that generated the attention interrupt
does not become active and the alarm sounds. Repeat the recovery procedure once more. If
the device does not become active after the second attempt, there could be an error on the
device and it cannot be used. Select another device and repeat the recovery procedure. If a
device cannot be made active with the recovery procedure, a re-IPL is necessary if the
following conditions exist:

1. JES3 is not active.
2. JES3 is active but does not have two full capability JES3 consoles.

If JES3 is active and has at least two full capability JES3 consoles (CN1 and CN2), the
following recovery procedure can be attempted:

A. Using JES3 commands, direct JES3 to relinquish control of a full capability console.

Example:

*SWITCH,CN2,CN1
*DISABLE, CN2
#*MODIFY,V,CN2,OFF

B. Press the external interrupt key. If the old master console becomes active, the
no-consoles condition has been resolved and the former JES3 console is no longer
needed. If the old master console does not become active, proceed to the next step.

C. Press ENTER, REQUEST, or END on the former JES3 console.

D. Press the external interrupt key. The former JES3 console becomes the new master
console.
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3036 Recovery Procedure

If the master console (3036 operator console) fails to recover from a no-consoles condition,
perform the following steps to make the other 3036 screen (service support console) the
master console.

A

E.

F.

Vary the 7443 or 2955 offline if it is in use.

B. Enable the 1/0 interface.
C.
D

Select the configuration frame.

. Select the program frame (3277 emulator) if the configuration frame does not indicate

that is has already been selected. This step disables the hardware interface to the 7443
or 2955.

Press the ENTER key on the service support console; this action generates an attention
interrupt for this device.

Press the external interrupt key.

The service support console should become the new master console. If it does not, repeat
steps E and F. If unsuccessful, use the procedure in the topic “General Recovery Procedure”
for other devices (non-3036) specified as consoles at system generation. If the attempt to
make one of the other devices the master console is unsuccessful, a re-IPL of the system is
necessary.

If the service support console becomes the master console, but the 3036 operators console
has not been recovered, the operator could notice a slower response to operator commands.
This can happen if an exceptional condition, such as a channel or processor error, occurs
simultaneously with the operator action. To recover the unusable 3036 operators console
attempt the following:

A.

Issue the following command on the active 3036 (service support console):

VARY xxx,0FFLINE

Note: xxx is the unit address of the 3036 operators console screen.
Re-IMPL the 3036 operators console. This action puts the console in the index frame.

Select the configuration frame on the service support console and issue the Normalize
command (see the operating procedures publication for the machine to which the 3036
is attached). If this command fails, the 3036 operator console cannot be recovered,
contact your service representative for assistance. If the command is successful, an
indication appears on the service support console. The 3036 operators console is in
normal mode.

. Return to the program frame on the active 3036 (service support console) and issue:

VARY xxx,CONSOLE
VARY xxx,MSTCONS

Note: xxx is the 3036 operators console’s unit address.

The 3036 operator console should now be the master console. The 3036 service support
console can now be varied offline and returned to the mode it was in before the
no-consoles condition occurred.
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Using a Console Cluster

Example:

A cluster of consoles can be efficiently used as a single logical point for system control by
using the routing location operand (L=cca) along with output-only display consoles.

A cluster could consist of three console devices: one full-capability console, and two
output-only display consoles:

Console 01, device address 012 Console 02, device address 014 Console 03, device address 016

Status Display (SD) Console Full-capability (FC) Console Message (MS) Console

The following example assignments and commands show the functions thdt the above
cluster can perform.

1. To assign a dynamic display of system activity to console 01, issue the following

commands (all TRACK commands issued at console 02 has an affect on console 01):

V 0-012,CONSOLE
K V,USE=SD,L-01
MR TR=A,L=01

TR A,L

2. To assign part of the ordinary system message traffic to console 03, issue the following

commands:

V 0-016,CONSOLE,ROUT=(3,4,5,6)
K V,USE=MS,L=03

3. To assign the remainder of ordinary message traffic, along with static status displays, to

area A of console 02, issue the following commands:

vV 0-014,CONSOLE,ROUT=(1,2,7,8,9,10,11,12,13,14,15))
K A,8
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Chapter 3: Display Consoles

A display console is an operator’s console that displays messages on a cathode-ray tube (CRT)
instead of printing them on paper. Operating a system using a display console is similar to
operating a system using a printer-keyboard console. You type commands and replies to
system messages on an alphameric keyboard. With the exception of the TRACK command and
some forms of the CONTROL command, the commands used are the same commands used on
a printer-keyboard console.

Display consoles enable you to control the system more efficiently because:

+ Messages are displayed faster, allowing you to respond more quickly to the system’s
needs.

« Special indicators highlight different types of messages; the system marks messages
requiring action and keeps them on the screen until you respond to them.

« The light pen and the program function keyboard that are optional on certain consoles
enable you to enter many commands at one time.

This chapter describes the physical characteristics common to all display consoles and
presents a detailed description of the operation and use of display consoles.

The operational procedures in this chapter include all display console functions, such as
program function key and selector (or light) pen capability. The text of the procedures is based
on the 3277 type display console, which includes the 3036, 3056, and 3158 display consoles.
The 3277 type console has, either as standard or optional features, all functions available to a
display console. If you are using display console other than the 3277 type, refer to the
appropriate appendix in this book that describes the physical characteristics and functional
capabilities of your specific display console.

The following is a list of the display consoles and the appendix that describes their physical
characteristics and functions:

+ 3066 (Model 168) display console — Appendix B

« 2250 display console — Appendix C

« 2260 display console — Appendix D

« -3036, 3056, 3158, and 3277 display consoles — Appendix E

Display consoles can be used with the MVS system configuration. Through MCS more than
one type of console device can be used with each system. For example,