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PREFACE

MAJOR

DIVISIONS

This publication describes the Device Support Facilities
processor and commands. It also discusses hardware
considerations, operating system considerations, and planning
and installation. It is written for installation managers.
system programmers, system operators, and other data processing
personnel who manage or use direct access storage devices
(DASD).

Wherever an IBM operating system is discussed, it is assumed
readers understand the concepts and terms used in that operating
system.

OF THIS PURLICATION

For convenience, information on Device Support Facilities is
presented under two major headings:

® "Part 1. General Information" describes Device Support
Facilities and how it is used by the system programmer and
the system operator.

- “"Part 2. Reference Information" describes in detail the
syntax and function of the Device Support Facilities
commands.

Appendix A contains description and figures showing volume
layout and record formats. Appendix B describes support for the
minidisk under VM/370. Appendix C lists and explains Device
Support Facilities messages. Appendix D contains problem
detarmination information. Appendix E describes the VT0OC index,
and gives information on calculating the size of the index data
set. Appendix F describes the fixed block architecture VTOC
(FBAVTOC) and gives infermation on calculating the FBAVTOC space
requiremaents. Appendix G describes the device surface analysis
performed by Davice Support facilities.

CCNVENTIONS USED IN THIS PURLICATION

The illustrations of command formats in this book use the
following conventions:

° Brackets ([]) indicate an optional field or parameter.

» Braces ({}) indicate that one of alternative items must be
selected.

® Items separated by a vertical bar (|) represent alternative

items. Only one item may be selected.

. An ellipsis (#ee) indicates that multiple entries of the
tvpe immediately preceding the ellipsis are allowed.

. Boldface type indicates the exact characters to be entered.
Such items must be entered as shown or in the abbreviated
form allowed.

- Underscored uppercase type indicates a default option. If
the parameter is omitted, the default value is assumed.

° Underscored lowercase or lowercase type indicates fields to
be supplied by vou.
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Parentheses, commas, slashes, spaces, and other punctuation
must be entered as shown.

Numeric parameters can be coded in two ways: decimal or
hexadecimal (X'n'). This applies to any parameter that
specifies a substitution of decimal numbers.

Character string parameters can be coded either with or
without enclosing them in single quotation marks. However,
if delimiters such as commas, blanks, or parentheses appear
within a character string, the string must be enclosed
within single quotation marks.

PREREQUISITE PUBLICATIONS

IBM System/370 and 4300 Processors Bibliography, GC20-0001,

describes the publications that are applicable and current for
05/VS and DOS/VSE operating systems.

RELATED PURLICATIQONS

iv

Other books that may be helpful to you are:

Device Support Facilities lLogic, SY35-0030, describes the
program logic of Device Support Facilities.

IBM 3850 Mass Storage Svstem (MSS) Introduction and
Preinstallation Planning, GA32-0038, introduces the concepts
of the Mass Storage System.

Operator's Library: IBM 3850 Mass Storage System (MSS)
Under 05/VS, GC35-0014, describes commands used with the
Mass Storage System.

Data Facility Device Support: User's Guide and Reference,
SC26-3952, describes the index to the table of contents
(VT0C) and tells how the index is created and used.

05/VS2 MVS Resource Access Control Facility (RACF) General
Information Manual, GC28-0722, describes the functions and
capabilities of access control.

0S/VS2 System Progqramming lLibrary: Supervisor, GC28-0628,
describes the authorized program facility and service
management (SRB dispatching).

Component Summary—1835 Storage Control, 2305 Fixed Head
Storage, GA26-1589, describes the 2305 direct access storage
device.

IBM System 360—Component Descriptions, 2314 Direct Access
Storace Facility and 2844 Auxiliary Storage Control,
GA26-3599, describes the 2314 direct access storage device.

IBM 2319 Disk Storage—A Series, Component Description,
GA26-1606, describes the 2319 direct access storage device.

IBM 3310 Direct Access Storage Reference Manual, GA26-1660,
describes the 3310 fixed block storage device.

Reference Manual for IBM 3330, A Series, Disk Storage,
GA26-1615, describes the 3330 direct access storage devices.

Reference Manual for IBM 3340-3344 Disk Storage, GA26-1619,
describes the 3340 and 334% direct access storage devices.
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Reference Manual for IBM 3350 Direct Access Storaqe,
GA26-1638, describes the 3350 direct access storage device.

Introduction to IBM 3370 Direct Access Storage, GA26-1657,
describes the 3370 storage system and its fixed block data
format.

Introduction to 3375 Direct Access Storage, GA26-1666,
describes the 3375 direct access storage device.

IBM 3380 Direct Access Storage Description and User's Guide,
GA26-1664, describes the 3380 direct access storage device.
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SUMMARY OF AMENDMENTS

| RELEASE 5.0

| NEW SUPPORT

| MACRO CHANGES

| OTHER CHANGES

RELEASE 6.0

NEW SUPPORT

The IBM 3310 and 3370 fixed block architecture (FBA) devices are
now supported by the INIT, INSPECT, and REFORMAT commands. This
support is available in the DOS/VSE and stand-alone
environments. The INIT command allows you to initialize the 3310
and 3370 at minimal and maximal levels. The INSPECT command
supports surface analysis and alternate block assignment.
REFORMAT allows the volume serial and volume owner in the volume
label to be updated.

The INIT command now supports 3310 and 3370 minidisks at the
minimal level. This support initializes the volume labels and
the FBA VT0OC. No surface checking or alternate block assignment
is supported. 3310 and 3370 minidisk support is valid in the
stand-alone environment only. See "Appendix B. Minidisk
Support®™ on page $5 for details of minidisk support.

.The 3310 and 3370 FBA volumes can be used by the INIT, INSPECT,

and REFORMAT commands.

A new parameter FBAVTOC has been added to the INIT command.
FBAVTOC allows you to specify the starting location, size, and
control interval size of an FBA VTOC.

"Appendix F. The Fixed Block Architecture VTOC (FBAVTOC)"™ has
been added.

"Appendix G. Surface Analysis" has been added.

Updates have been made throughout "Appendix C. Device Support
Facilities Messages (ICK)."

The IBM 3375 is now supported in the stand-alone, 05/VS1l, and
0S/7VS2 MVS environments.

For the IBM 3375 and 3380, skip displacement can now be
performed. Device Support Facilities will skip over defects on a
track in lieu of assigning an alternate track. Skip displacement
is performed by the INIT command at the maximal level if an
error is encountered, and by the INSPECT command when you
specify CHECK with TRACKS.
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CHANGES TO COMMANDS

OTHER CHANGES

The DEVICETYPE parameter has been deleted from the ANALYZE,
MAPALT, and REFORMAT commands. With the INIT and INSPECT
commands, the DEVICETYPE parameter is only required when you use
these commands with the MIMIC(MINI) or MIMIC(CEMU) option.

In the stand-alone environment, you can identify the input
and/or output device to ICKDSF by specifying CARD or PRNT
instead of the actual device. ICKDSF then selects the
appropriate input and/or output device respectively.

Updates have been made throughout "Appendix C. Device Support
Facilities Messages (ICK)" on page 96.

Editorial updates have been made throughout.

Summary of Amendments vii
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INTRODUCTION

Device Support Facilities is a program used with IBM Systems/370
operating systems to perform various operations on direct—-access
storage devices. It can initialize a direct-access storage
volume so that it can be used in an 05/VS or a DOS/VSE system,
inspect a volume for defective tracks, reformat the volume label
and IPL bootstrap and program records, and examine a device with
a nonremovable storage mechanism to determine if there are
problems with the drive or with reading or writing data stored
on the volume.

Device Support Facilities operates under 0S5/VS1, 05/VS2 MVS, and
DOS/VSE, and as a stand-alone program under a native or VM/370
virtual machine environment.

Device Support Facilties supports the following devices:

. 2305 Fixed Head Storage Models 1 and 2 (2305-1, 2305-2)

U 2311 Disk Storage Model 1 (2311)

. 2314 Direct Access Storage Facility (2314)

° 2319 Disk Storage Models Al, A2, and A3 (2319)

U 3310 Direct Access Storage (3310)

© 3330 Disk Storage Models 1 and 2 (3330)

° 3330 Disk Storage Model 11 (3330-11)

. 3330V MSS 3330 Virtual Volume

° 3333 Disk Storage and Control Models 1 and 11 (3330,
3330-11)

. 3340 Direct Access Storage Facility (3340)
. 3344 Direct Access Storage (3344%)
. 3350 Direct Access Storage (33503
® 3370 Direct Access Storage (3370)
. 3375 Direct Access Storage (3375)
° 3380 Direct Access Storage (3380)

See Figure 2 for information on devices supported by specific
Device Support Facilities commands.

' SURFACE ANALYSIS CONSIDERATIONS

The surface analysis functions performed by Device Support .
Facilities are not equivalent to the surface analysis which is
performed on a volume at the factory.

Marginal defects that exist on the surface of a track cannot be
detected consistently by Device Support Facilities because of
their intermittent nature. Therefore, different results can be
obtained for the same track and/or volume from multiple runs of
Device Support Facilities. Also, Device Support Facilities
output can differ from other surface analysis products because
of different surface checking algorithms. See "Appendix G.
Surface Analysis" for more information on surface analysis.
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| DETERMIMING THE LEVEL OF YOUR DEVICE SUPPORT FACILITIES

To check that the level of your documentation matches the level
of vour code, Device Support Facilities displays the code level
at the top line of each page that is printed on the output
device. The top line is printed as follows:

ICKDSF-xxx DEVICE SUPPORT FACILITIES yyy
where:

XXX=VS51

Vs2

DQS

SA(stand alone)
vvy=Release (for example, %.0)

INSTALLATION INFORMATION

Instructions explaining how to install Device Support Facilities
are contained in the program directory shipped with the
machine-readable material.

STORAGE REQUIREMENTS

Device Support Facilities requires the following estimated
amounts of storage space:

05/V31 and 05/7VS2 MVS
Main storage: 384K bytes
Auxiliary storage: 200K bytes

DOS/VSE
Minimum partition size of 384K bytes

Stand Alene
For all devices except 3375 and 3380, 332K bytes are
required. For the 3375 and 3380, 384K bytes are required.

| FIXED BLOCK ARCHITECTURE DEVICES

l
l

Where the term fixed block architecture is used in this book, it
refers to the following devices:

° 3310
. 3370

DEVICE SUPPORT FACILITIES COMMAMNDS

Device Support Facilities has six commands, ANALYZE, BUILDIX,
INIT, INSPECT, MAPALT, and REFORMAT. The ANALYZE, INIT, INSPECT,
and REFORMAT commands are used with both fixed block
architecture and count key data devices. The BUILDIX command is
used with count key data devices. The MAPALT command is used
with fixed block architecture devices.

U ANALYZE is used for nonremovable storage media to determine

if there are any problems with the drive or with reading the
user data recorded on the volume.
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° BUILDIX changes a standard 0S5 format VT0C to an indexed
YT0C, or it can change an indexed VTOC to an 0S/VS VTOC.

° INIT initializes a direct-access storage volume so that it
can be used in an operating system environment or it
reinitializes a volume that was previously initialized.

U INSPECT inspects a previously initialized volume for
defective blocks or tracks.

e ' MAPALT produces a report showing the assignment of priméry
blocks to alternate blocks on fixed block architecture
devices.

J REFORMAT reformats a previously initialized volume. For
count key data devices, the volume label, IPL bootstrap, and
IPL program records are reformatted. For fixed block
architecture devices, the volume label is reformatted.

Figure 1 displays these commands and indicates the operating
systems each command supports.

Figure 2 displays the commands and indicates the devices each
command supports. It also indicates which devices have fixed
block architecture (FBA). In both figures, an X denotes support
and a hyphen (-) denotes nonsupport. Sections following the
figures give an overview of the commands.

ANALYZE BUILDIX INIT INSP MAPALT RFMT

STAND/ALONE X - X X X X
DOS/VSE X - X X X X
Vs/1 X X X X - X
Vs X X X X - X

Figure 1. Operating Systems Supported by ICKDSF Commands

ANALYZE BUILDIX INIT INSP MAPALT RFMT
2305 - X X X - X
2311 - - X X - X
2314 - - X X - X
2319 - - X X - X
3310 [FBAl X - X X X X
3330~-1 Emulated X X X - X
3330-11 Emulated X X X - X
3330V - X X X - -
3333 Emulated X X X - X
3340 Emulated X X X - X
3344 X X X X - X
3350 X X X X - X
3370 [FBAI X - X X X X
3375 X X X X - X
3380 X X X X - X

Figure 2. Devices Supported by ICKDSF Commands
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CONSIDERATIONS

Note that the following devices are supported only in certain
environments:

. The 2311, 3310, and 3370 are supported by DOS/VSE and
stand-alone.

. The 2305 is supported by 0S5/VS1, 0S/VS2 MVS, and
stand-alone.

. The 3330 MSS virtual volume (3330V) is supported by the INIT
command in a stand-alone environment when the MIMIC(MINI)
parameter is also specified. The 3330V is also supported by
the BUILDIX command in the 05/VS51 and 0S5/VS2 MVS
environments.

° The 3375 is supported by 0S5/VS1, 0S/VS2 MVS, and
stand-alone.

3 The 3380 is supported by 0S/VS2 MVS and stand-alone.

FOR_STAGING DEVICES

Before Device Support Facilities can be run against a staging
device, and before the drive can be accessed, the device must be
in offline real status. See the manual Operator's Library: IBM
3850 Mass Storage Svstem (MSS) Under 0S/VS for details of the
VARY OFFLINE, TEST command that is used to set up the device for
nonstaging access.

ANALYZING A VOLUME WITH NONREMOVARLE STORAGE MEDIA

When error messages indicate a problem with a DASD device having
nonremovable storage media, the ANALYZE command can help the
user determine whether to continue operating the device or to
start the installation's recovery procedures.

Examples of messages that indicate equipment or data problems
are:

° In an 0S/VS system:

A supervisor message such as IEA000I ...
° In a DOS/VSE system:

A DASD error message such as 8121 I ...

ANALYZE is used in an 0S/VS or DOS/VSE operating system, or in
thae stand-alone environment, to examine the storage device to
determine if there are drive problems or storage media problems.
A drive problem is an equipment failure within the device that
prevents data from being written correctly on the storage media
or from being read correctly once it has been written. A storage
media problem is a failure on the magnetic surface of the
davice's disk—some of the data can be written and read
correctly, other data on the same surface cannot.

ANALYZE examines the device and, based on the sense information
returned, determines the type of problem. It then issues the
appropriate message.

It ANALYZE does not detect a problem and you continue to have
errors in the data read from the drive, you may assume that the
condition is either intermittent or results from incorrect data
or faulty programming.
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Note that ANALYZE helps determine if recovery actions are
needed, but does not initiate recovery procedures to repair the
drive or its data. It is expected that the user's ouwn data
backup and recovery strategy will be provided.

BUILDING AN INDEX FOR THE VOLUME TARLE OF CONTENTS

INITIALTIZING A

In 0S/VS systems having indexed VTOC programming support, the
BUILDIX command can be used to change a standard 0S5 format VTOC
on a count key data device to a VI0OC with an indexed format.
(The abbreviations 0SVTOC and IXVTOC, when used in this book,
refer to these two formats of the VT0C. These abbreviations are
also used in system messages and to designate parameters of the

BUILDIX command.)

The BUILDIX command is used to:

¢ Change an 0S5 format VT0C to an indexed VTOC
. Change the indexed VTOC to an 0S format VTOC

"Appendix E. The VTOC Index" on page 157 contains more
information about indexed format VT0Cs.

VOLUME

The INIT command can be used to initialize a direct-access
storage volume so that it can be used in an 05/VS or DOS/VSE
operating system. Initialization can be at a minimal, medial, or
maximal level depending on the device being initialized and the
command parameters you specify. Command parameters are discussed
in detail in "Part 2. Reference Information."

The INIT command is used to:

o Check the block or track surfaces and assign alternates to
defective blocks or tracks

° Reclaim blocks or tracks that were previously flagged
defactive if the results of surface checking show there are
no recording errors

. Write a volume label and reserve space for additional user
volume-label records

° Write a volume serial number in the volume label
. Write an owner identification in the volume label

° Initialize a volume table of contents (VT0C) and reserve
space for additional entries

. Hrite IPL bootstrap records and an IPL program (count key
data devices only)

] Validate the home address and record 0 for each track (count
key data devices only)

. Write an indax for the VT0C mentioned above, thereby
creating an indexad VTOC (count key data devices onlyl.
"Appendix E. The VT0C Index"™ on page 157 contains more
information about indexed format VTOCs.
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INSPECTING A VOLUME

After initializing a volume, you can use the INSPECT command to
inspect a volume for defective blocks or tracks, to assign
alternate blocks or tracks, or to reclaim tracks that were
previously flagged defective.

The INSPECT command is used to:

. Conditionally assign alternate blocks or tracks based on the
results of surface checks

. Unconditionally assign alternate blocks or tracks
. Conditionally reclaim primary or alternate tracks
o Conditionally reassign alternate blocks or tracks based on

results of surface chack

° Unconditionally reassign alternate blocks or tracks

MAPPING ALTERMATE BLOCK ASSIGNMENTS

REFCRMATTING A

In a DOS/VSE operating system or in the stand-alone environment,
the MAPALT command can be used on fixed block architecture
direct access storage devices to produce a printed report, or
map, showing primary blocks on the device that have alternate
blccks assigned. A limited range of blocks to be mapped may be
specified, if desired.

MAPALT output includes:

. A summary report showing the number of blocks with
alternates assigned.

® An optional detailed report showing the relative block
number of the defective primary block, its location on the
volume, and the location on the volume of the assigned
alternate.

° Diagnostic information, if I1/0 errors cause interruption of
program execution

VOLUME

After a volume has been initialized, the REFORMAT command can be
used to change the volume serial number, owner identification,
and IPL bootstrap and program records. Also, if an IPL program
record does not already exist on the volume, one can be added.
Only volumes that have been initialized can be reformatted.

The REFORMAT command is used to:

. Write a new volume serial number in the volume label
° Write a new owner identification in the volume label
. For count key data devices, write IPL bootstrap records at

cvlinder 0, track 0, records 1 and 2, and replace or add an
IPL program
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DATA SET SECURITY AND PROTECTION

Device Support Facilities commands are used to manage
direct-access storage volumes. There is danger of serious damage
to data through inadvertent manipulation of -a volume. For this
reason, it is important to have some means of protecting data.
With Device Support Facilities there are several degrees of
volume and data set protection.

There are two environments in which Device Support Facilities
can execute: in an operating system or in a stand-alone
environment. In the 05/VS operating systems, two modes of
operation are available: offline and online. In a stand-alone
environment, only the offline mode is available. In a DOS/VSE
environment, only the online mode is available. Data set
security and protection in different environments and with
different modes of operation are discussed in the following
sections. .

Note that the ANALYZE command does not expose data on the volume
to unauthorized disclosure, modification, or destruction, since
the ANALYZE command does not write on any user data tracks and
does not transmit any user data from the device under test.

DATA SET SECURITY AND PROTECTICN IN AN OFFLINE MODE (0S/VS) OR IN A STAND-ALOMNE
ENVIRONMENT

Data set security and protection are limited in offline mode or
in a stand-alone environment to what is indicated below:

° The VERIFY parameter of the INIT, INSPECT, and REFORMAT
commands can be specified to ensure that the volume serial
number and cwner identification supplied in the command
match those found on the volume. If they match, execution of
the command continues; if they do not match, execution of
the command terminates.

U The PURGE parameter of the INIT command can be specified.
Before the command starts processing the volume, the
operator is requested to confirm that the contents of the
volume can be purged (see message ICKO003D in "Appendix C.
Device Support Facilities Messages"). If the operator
confirms that the volume contents can be purged, they are
purged without consideration as to whether the data is
contained in unexpired data sets, VSAM data sets,
password-protected data sets, or RACF-protected data sets.

DATA SET SECURITY AND PROTECTION IN AN ONLIKE MODE (0S/VS)

Baecause the resources of the operating system are available_to
Device Support Facilities in an online mode, data set security
and protection are greater.

The VERIFY parameter of the INIT, INSPECT, and REFORMAT commands
can be specified to ensure that the volume serial number and
owner identification supplied in the command match those found
on the volume. If they match, execution of the command
continues; if they do not match, execution of the command
terminates. The VERIFY parameter causes the same result in
either online or offline mode (0S5/VS environment) or in a
stand-alone environment.

The NOPURGE parameter of the INIT command can be specified.
Execution of the command terminates if unexpired data sets,
password-protected data sets, RACF-protected data sets, or VSAM
data sets are found on the volume.
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The PURGE parameter of the INIT command or the NOPRESERVE
parameter of the INSPECT command can be specified. If unexpired
data sets, password-protected data sets, RACF-protected data
sets, or VSAM data sets are on the volume, data loss is
prevented as follows: .

. Unexpired data sets: The operator is requested to confirm
that the contents of the volume can be purged (see message
ICKO01D in "Appendix C. Device Support Facilities
Messages"). Only one request is made, regardless of the
number of unexpired data sets on the volume. Note that a
list of the unexpired data sets is not provided.

. Password-protected data sets: The operator must provide the
correct password for each password-protected data set on the
volume. If the correct password is not supplied, execution
of the command terminates. Note that a data set that is
rassword-protected and unexpired will be purged if the
password is supplied, even though the expiration date has
not been passed. If a data set is RACF-protected and
password-protected, the data set password is bypassed, and
only RACF protection is provided.

Becausa of the number of requests for passuwords, it may be
less time-consuming to process the volume on a device that
is offline to the operating system.

. RACF-protected data sets: The RACF program determines if
the user is authorized to access the volume contents. Whean
the user is authorized for full volume access, the command
continues processing. If the user is not so authorized, the
command terminates unless the user has authority to access
data sets. If the user has data set authorization, the RACF
program determines for each data set whether the user is
authorized to scratch the data set. If so, the command is
executed. Should any data set be found that the user is not
authorized to scratch, execution of the command terminates.
If a data set is both RACF protected and password protected,
the password will be checked only if RACF support is not
present in the system. The system operator usually has the
authority to bypass RACF checking.

L VSAM data sets: In the online mode, when VSAM data sets
exist on the volume, processing terminates and a message is
issued. If this volume is to be reinitialized, it is
necessary to do so in the offline mode.

AUTHORIZED PROGRAM FACILITY (0S/VS2 MVS ONLY)

The authorized program facility (APF) limits the use of
sensitive system services and resources to authorized system and
user programs. See "Authorized Program Facility (APF)"™ in 0S/VS2
Svystem Programming Library: Supervisor for information about
program authorization.

The Device Support Facilities load module is contained in
SYS1.LINKLIB, except module ICKDVOS5 (IGGO19P2), which is
containad in SYS1.SVCLIB. The load module (ICKDSF) is
link-edited with the SETCODE AC(1) attribute. These two
characteristics ensure that Device Support Facilities executes
with Authorized Program Facility authorization.

This authorization is established at the task level. If, during
the execution of an APF-authorized job step, a load request is
satisfied from an unauthorized library, the task will be
abnormally terminated. It is the installation's redpon51b111ty
to ensure that a load request cannot be satisfied from an
unauthorized library during Device Support Facilities
processing.
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If a Device Support Facilities module is loaded from an
unauthorized library, the Authorized Program Facility
authorization of Device Support Facilities terminates.

DATA SET SECURITY AND PROTECTION (DOS/VSE)

The VERIFY parameter of the INIT, INSPECT, and REFORMAT commands
can be specified to ensure that the volume serial number and
owner identification supplied in the command match those found
on the volume. If they match, execution of the command
continues; 1f they do not match, execution of the command
terminates.

The NOPURGE parameter of the INIT command can be specified.
Execution of the command terminates if unexpired files,
data-secured files, or VSAM files are found on the volume.

The PURGE parameter of the INIT command or the NOPRESERVE
parameter of the INSPECT command can be specified. If unexpired
files, data-secured files, or VSAM files are on the volume, data
loss is prevented as follouws:

. Unexpired files: The operator is requested to confirm that
the contents of the volume can be purged (see message
ICKOO01D in "Appendix C. Device Support Facilities
Messages"). Only one request is made, regardless of the
number of unexpired files on the volume. Note that a list of
the unexpired files is not provided.

U Data-Secured files: If a file is a data-secured file,
message 1CK017D prompts the operator with the name of the
secured file, and message ICK018D requests permission to
purge the file. This sequence is repeated for each
data-secured file that exists on the volume.

U VSAM _files: If a single VSAM file is found on the volume,
permission is requested for the purging of all the VSAM
| files on the volume (message ICK019D).

PROCESSING IN A SHARED ENVIRONMENT (0S/VS)

The commands INIT, INSPECT, REFORMAT, and BUILDIX require
exclusive control of the direct access storage volume. Hence,
the device is reserved by issuance of the RESERVE macro to the
processor that issued the command. After processing on that
device is completed, the DEQ macro is issued to release the
device.

PROCESSING IN A SHARED ENVIRONMENT (DOS/VSE)

10

For all commands, processing continues only after the operator
has replied to a console message (ICK020D) granting permission
to process on the device that is being shared.
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EXECUTING DEVICE SUPPORT FACILITIES

To use Device Support Facilities, you execute the Device Support
Facilities command processor. Each command is processed
completely before processing of another command begins.

The following sections describe execution of Device Support
Facilities in several situations:

. In the stand-alone environment
. In an 05/VS environment

. In a DOS/VSE environment

EXECUTING DEVICE SUPPORT FACILITIES IN A STAND-ALONE ENVIRONMENT

You execute the Device Support Facilities program in a
stand-alone environment by loading the program into main
storage. The examples in Part 2 of this book illustrate each
command's use after the program is loaded.

LOADING THE DEVICE SUPPORT FACILITIES PROGRAM

For 05/VS (both VS1 and MVS), the stand-alone code is found in
SYS1.SAMPLIB in ICKSADSF. The Device Support Facilities program
is usually loaded from a file on tape, but can be loaded from a
binary-card deck.

The following is sample 05/VS JCL that can be used to copy the
stand-alone Device Support Facilities code to an unlabelled
tape. There should only be one file on the tape. Note that
BLKSIZE=80 is required on the tape data set.

//JOBNAME JOB JOB CARD PARAMETERS

//STEPNAME EXEC PGM=IEBGENER

//SYSPRINT DD SYSOUT=A

//75YSIN DD DUMMY, DCB=BLKSIZE=80

//5YSUT1 DD DSNAME=SYS1.SAMPLIB(ICKSADSF),UNIT=3330,

77 DISP=SHR, VOLUME=SER=XXXXXX,

//5YSUT2 DD DSNAME=ICKDSF,UNIT=2400-3,LABEL=(,NL),
/7 DISP=(,KEEP),VOLUME=SER=YYYYYY,

7/ DCB=(RECFM=F, LRECL=80,BLKSIZE=80)

In the DOS/VSE environment, the stand-alone code is found in the
system source statement library in book Z.DSFSA. You can copy
the code to a tape by using the DOS/VSE BACKUP utility. The
following shows sample job control statements to copy the
stand-alone Device Support Facilities code to a tape.

/7 JOB BUILD A STAND-ALONE TAPE
/7 ASSGN SYS006,cuu OUTPUT TAPE FOR STAND-ALONE DSF
/7 MTC REW,SYS006
/7 EXEC BACKUP
SA
/%
/&

Executing Device Support Facilities 11



Because the procedures for loading a program are not the same
for all models of processing units, you must load the Device
Support Facilities program from the tape unit or card reader
according to the procedures for your processing unit. The
program contains the instructions necessary to load and store
itself in the lower addresses of main storage. When the program
has completely loaded, the processor enters the WAIT state. When
the processor enters the WAIT state, the program status word
(PSW) should contain the following:

FF060000 O00FFFFFF

At this time, vou continue by identifying the console, the input
device, and the output device.

Identifying the Console

You identify the console to the program by pressing the REQUEST
or ENTER key at the console. You must use one of the following
consoles:

° 1052 Model 7 Printer-Keyboard

° 3036 Graphics Console

° 3056 Graphics Console

. 3138, 3148, 3158 Consoles in typewriter keyboard mode

. 3210 Models 1 and 2 Console Printer-Keyboard

® 3215 Model 1 Console Printer-Keyboard

° 3277-2 Graprhics Console

° 3278-2A Graphics Console

Identifying the Input Device

12

After you have identified the console, message ICKOO5E prompts
vou to specify the input device and its address. See Appendix C
for the full message text. You must use one of the following
input devices:

. 1052 Model 7 Printer-Keyboard

° 1442 Model N1 Card Read Punch, Model N2 Card Punch

. 2501 Models Bl and B2 Card Reader

. 2520 Model B1 Card Read Punch, Models B2 and B3 Card Punch
. 2540 Model 1 Card Read Punch

. 2560 Multifunction Card Machine

. 3210 Models 1 and 2 Console Printer-Keyboard

. 3215 Model 1 Console Printer-Keyboard

. 3504 Models Al and A2 Card Reader

. 3505 Models Bl and BZ Card Reader

° 3525 Card Punch (with card-read feature)

. 5424 Card Punch (80 columns only)

o 5425 Multifunction Card Unit (80 columns only)

Device Support Facilities User's Guide and Reference



You can specify the word CARD or one of the device types listed
above or you can specify the console as the input device by
entering CONSOLE in response to message ICKOOSE. When the
console is the input device, you are prompted to enter the next
line by 'ENTER INPUT/COMMAND'.

Identifying the Qutput Device

specifying the

After yvou respond to message ICKOOSE, message ICKOO6E prompts
vou to specify the output device and its address. See Appendix C
for the full message text. You must use one of the following
output devices:

1052 Model 7 Printer-Keyboard

. 1403 Models 2, 7, and N1 Printer

* 1443 Model N1 Printer

. 3203 Models 1, 2, 4, and 5 Printer

. 3210 Models 1 and 2 Console Printer-Keyboard
. 3211 Model 1 Printer

. 3215 Model 1 Console Printer-Kevboard
. 3800 Printing Subsystem

. 3262 Line Printer

° 3289 Model & Printer

. 5203 Model 3 Printer

You can specify the word PRNT or one of the devices listed above
or you can specify the console as the output device by entering
CONSOLE in response to message ICKOO6E.

Date and Tima of Day

The date and time of day are automatically picked up from the
TOD (time of day) clock of the processing unit. Note that the
TOD clock would typically indicate Greenwich Mean Time, and this
would be reflected in any listings.

In the event that the TOD clock is in error or not set, message
ICKOL15E prompts vou to enter the date. Then, message ICKO016E
prompts you to enter the time of day. In response to these
messages, you can enter any string of up to & characters. These
Wwill appear in the title line of the output. On the other hand,
you can press the ENTER key without specifying a date or time of
day. In this case, the time of day and date are set to zeros.
Note that these messages can appear again if a VIOC entry has to
be created for a data set. It is necessary to furnish the
information each time it is requestad if the VTOC entry is to be
correct.

ERROR CONDITIONS

The stand-alone version of Device Support Facilities requires
384K bytes of real storage to execute successfully. In the event
that the real storage available for Device Support Facilities is
not sufficient, all the input is read and an error condition is
posted in the PSW. This error condition is:

00020000 33222222
A PSW code of

00020000 22222222
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indicates that a unit check occurred on the IPL device during
the IPL.

The PSW indicates the cause of errors that may occur when
processing Device Support Facilities in a stand-alone
environment. The processor is placed in a WAIT state and the PSW
contains the following:

FF060000 OOEEEEnn
Values of nn indicate the type of error:

. X'13'" indicates an SVC interrupt

° X'14' indicates a program interrupt
° X'15" indicates insufficient main storage
U X'16' indicates an I/70 error

° X'17' indicates data set not open
° X'18' indicates console not defined

e X'19' indicates no end-of-data routine

PROGRAM TERMINATION

Execution of the Device Support Facilities program terminates in
a stand-alone environment when the end of the command input
stream is encountered. If the console was specified as the input
device, you enter the characters EOF in response to a request
for the next command. When the execution terminates, the
processor is placed in a WAIT state, and the PSW should contain
the following:

FF060000 00EEEEz=z
where zz indicates the highest decimal condition code
encountered during execution as shown by the hexadecimal values
that appear next. See "Condition Codes to Control Command
Execution” later in this chapter for an explanation of condition
codas.
. X'00' indicates 0
° X'04' indicates 4
. X'08' indicates &
° X*'0C' indicates 12

° X'10' indicates 16

EXECUTING DEVICE SUPPORT FACILITIES IN 0OS/VS

In the 05/VS environment vou execute Device Support Facilities
as a job or iob step. The examples in Part 2 of this book
illustrate each command's use by obtaining the processor using
0S/7VS JCL statements.

You identify the Device Support Facilities processor when you
state PGM=ICKDSF in the EXEC statement.
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s/7/JOBNAME JOB YOUR INSTALLATION'S JOB-ACCOUNTING DATA
/7/JOBCAT DD DSNAME=YQUR.CATALOG,DISP=SHR
/7/STEP1 EXEC PGM=ICKDSF
/7/7MYVOL DD UNIT=(devicetype),DISP=0LD,VOL=SER=VOL123
//STEPCAT DD DSNAME=ANOTHER.CATALOG,DISP=SHR
//SYSPRINT DD SYSOUT=A
//7SYSIN DD b

Device Support Facilities commands
7/ *

JOB CONTROL LANGUAGE EXPLANATION

PRINTED OUTPUT

1. 7/7JOBNAME is reaquired. The JOB statement describes yvour job
to the 0S/VS system. Procedures at your installation may
require you to supply user identification, accounting, and
authorization information with the JOB statement's
parameters.

2. 7//7JOBCAT is optional. The JOBCAT DD statement identifies a
user catalog that can be used by each of the job's steps. If
vour job uses only the master catalog, do not specify the
JOBCAT DD statement since the master catalog is always open
and available to all the jobs on the system.

3. //STEPl, an EXEC statement, is required. The EXEC statement
invokes the Device Support Facilities processor to process
the Device Support Facilities commands.

4. //STEPCAT is optional. The STEPCAT DD statement identifies a
user catalog that can be used when processing the job step.
If user catalogs are identified with JOBCAT and STEPCAT DD
statements, only the catalog identified with the STEPCAT DD
statement and the master catalog are used with the job step.
I¥ vour job step uses only the master cataleg, do nect
specify the STEPCAT DD statement, because the master catalog
is always open and available to all the jobs on the system.

5. Z//SYSPRINT is required. The SYSPRINT DD statement identifies
the output data set that Device Support Facilities sends
messagaes and output information to. (See "Output Data Sets"
later in this chapter for more information on how to
describe an output device other than SYSOUT=A.)

6. //SYSIN is required. The SYSIN DD statement identifies the
source of the input statements. An input statement to Device
Support Facilities is a command. MWhen you code SYSIN DD X,
vou identify the statements that follow as input.

7. The last input statement is followed by /% in the first two
columns of the next input record.
DATA SET

The normal printed output data set is SYSPRINT. The default
parameters for this data set are:

° Record format of VBA

. Logical-record length of 125 (121 + 4)

® Block size of 629 (5 x (121 + 6¢) + §)

The first byte is the ANSI control character. The minimum
specifiable logical-record length (LRECL) is 121 (U-format
records only). If a smaller size is specified, it will be
overridden to 121.

You can alter the above defaults by specifvying the desired
values in the DCB parameter of the SYSPRINT statement. However,

the record format cannot be specified as F or FB. If vou specify
either of these, it will be changed to VBA,
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EXECUTING DEVICE SUPPORT FACILITIES IN DOS/VSE

You
Part
the

execute Device Support Facilities as a job. The examples in
2 of this book illustrate each command's use by obtaining
processor with system control statements. You identify

Device Support Facilities in the EXEC statement by stating EXEC
ICKDSF.
7/ JOB jobname YOUR INSTALLATION'S JOB-ACCOUNTING DATA
/7 ASSGN SYS010,353
| 77 EXEC ICKDSF,SIZE=AUTO
Device Support Facilities commands
/¥
/&

SYSTEM CONTROL STAT
1.

PRINTED CUTPUT
All

CONTROLLIMNG COMMAMD

EMENTS EXPLANATION

/7 JOB is an optional statement used to describe vour job to
the DOS/VSE system.

77 ASSGN causes the SYSNAME SYS010 to be assigned to the
device whose channel and unit address is 353.

/¥ appears in the first two columns of the input record
following the last input statement.

/& appears in the first two columns of the input record
following the /% card to indicate end of job.

printed output is directed to SYSLST.

EXECUTION

Comm
foll

CONDITION CODES TO

The
sequ

Y

16 Devigce Support

and execution can be controlled by the statements that
[JNR

The IF-THEN-ELSE statement sequence tests a condition code
and controls execution of subsequent commands according to
the results of the test. The IF statement is followed by
THEN and ELSE clauses, which specify alternative actions. DO
and END statements are optionally part of THEN and ELSE
clauses and specify the beginning and ending of a statement
sequence when vou want to specify more than one Device
Support Facilities command with either a THEN or an ELSE
clause.

The SET statement sets condition codes.

CONTROL COMMAND EXECUTION

condition éodes compared in the IF-THEN-ELSE statement
ence are LASTCC and MAXCC, which take the following values:?

indicates that the command was executed as specified. Some
informational messages may have been issued.

indicates that some problem was met while executing the
complete command, but Device Support Facilities processing
continued. The continuation might not provide the user with
exactly what was wanted, but no data or volume has been
permanently harmed. A warning message was issued. An
example of the kind of problem encountered is: the system
ignored a parameter that was specified but did not apply.
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indicates that a requested command was completed, but some
actions were unavoidably bypassed. For example, Device
Support Facilities was unable to reclaim an alternate
track.

12
indicates that the requested command could not be executed.
This condition code is a result of a logical error or a
problem during execution. A logical error exists, for
example, when inconsistent parameters are specified, when a
too-small or too-large value is specified, or when required
parameters are missing. A problem during execution exists
when the volume label cannot be changed.

16
indicates a severe error occurred, causing the remainder of
the command stream to be flushed. For example, this
condition code might be a result of the following: the
system output data set could not be opened (the SYSPRINT DD
statement was missing, perhaps); an unrecoverable error
occurred in a system data set; or Device Support Facilities
encountered improper IF-THEN-ELSE statement sequences.

IF-THEN-ELSE STATEMENT SEQUENCE

You use the IF-THEN-ELSE statement sequence to control command
execution. The syntax of the IF-THEN-ELSE statement sequence is:

IF {LASTCC comparison operator
condition code

MAXCC comparison operator
condition codel

THEN [command |
jale]
command
END]

[ELSE: [ command |
3]s]

command
END1]

where:

IF specifies that one or more Device Support Facilities commands
are to be executed based on a test of a condition code value.
The condition code was set by a SET command or reflects the
completion status of previous Device Support Facilities
commands.

LASTCC comparison operator condition code specifies that the
condition code value resulting from the immediately previous
Device Support Facilities command is to be compared to the
condition code indicated by the comparison operator to determine
whether the THEN or ELSE action i1s to be performed. See
"Condition Codes to Control Command Execution" earlier in this
chapter for the explanation of condition codes.

For comparison operator, substitute one of the following six
comparison operators to compare the condition code resulting
from the previous Device Support Facilities command and the

condition code you specified in the IF statement:

° Equal, specified as = or EQ

. Not equal, specified as == or NE
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° Greater than, specified as > or GT

° Less than, specified as < or LT
. Greater than or equal, specified as >= or GE
. Less than or equal, specified as <= or LE

For condition code, substitute the decimal number, up to ten
digits long, that is to be compared with LASTCC. Condition codes
greater than 16 are reduced to 16. See "Condition Codes to
Control Command Execution" earlier in this chapter for the
explanation ¢f condition codes.

MAXCC comparison operator condition code specifies that the
maximum condition code value resulting from any previous Device
Support Facilities command or a SET command is to be compared to
the condition code indicated by the comparison operator to
determine whether the THEN or ELSE action is to be performed.
See "Condition Codes to Control Command Execution™ earlier in
this chapter for the explanation of condition codes.

For comparison operator, substitute one of the following six
comparison operators to compare the maximum condition code
resulting from any Device Support Facilities command and the
condition code vou specified in the IF statement:

. Equal, specified as = or EQ

. Not equal, specified as =~= or NE

. Greater than, specified as > or GT

e Less than, specified as < or LT

® Greater than or equal, specified as >= or GE
° Less than or equal, specified as <= or LE

For condition code, substitute the decimal number, up to ten
digits long, that is to be compared with MAXCC. Condition codes
greater than 16 are reduced to 16. See "Condition Codes to
Control Command Execution' earlier in this chapter for the
explanation of condition codes.

THEN specifies that a single command (or a group of commands
introduced by D0) is to be executed if the comparison is true.
THEN can be followed by another IF statement.

ELSE specifies that a single command (or a group of commands
introduced by D0) is to be executed if the comparison is false.
ELSE can be followed by another IF statement.

When an IF sta{ement appears in a THEN or ELSE clause, it is
called a nested IF statement. The maximum number of nested
levels allowed is 10, starting with the first time vou specify
IF.

Within nested IF statements, the innermost ELSE clause is
matched to the innermost THEN clause, the next innermost ELSE
clause is matched to the next innermost THEN clause, and so on.
In other words, each ELSE clause is matched to the nearest
preceding unmatched THEN clause. If there is an IF statement
that does not require an ELSE clause, follow the THEN clause
with a null ELSE clause, unless the ‘hested structure does not
require one.

DO command can be specified with the THEN and ELSE clauses to
indicate that the group of commands following are to be treated
as a single unit, that is, to be executed as a result of a
single IF statement. Commands following a DO must begin on a new
line. The group of commands is terminated by END.
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For command, substitute the Device Support Facilities command
that you want to process as a result of a single IF statement.

END specifies the end of a group of Device Support Facilities
commands initiated by the nearest unended DO. END must be on a
line by itself.

NULL THEN AND ELSE CLAUSES

SET STATEMENT

When a THEN or ELSE clause is not followed by a continuation
character or by a command in the same record, it results in no
action.

For example, to specify a null THEN clause when you want a
Device Support Facilities command to execute if the IF statement
is false, you specify THEN without a continuation character or
Device Support Facilities command. On the next line, specify
ELSE followed by a Device Support Facilities command. If you
want to specify a null THEN clause, specify:

IF ...
THEN
ELSE

If you want to indicate a null ELSE clause, specify:
IF

THEN .
ELSE

The SET statement sets a condition code. See "Condition Codes to
Control Command Execution" earlier in this chapter for the
explanation of condition codes. You can terminate all processing
simply by setting MAXCC or LASTCC to 16.

The syntax of the SET statement is:

SET {LASTCC = condition code]
MAXCC = condition codel

where:

SET specifies that a condition-code value is to be set. If a SET
statement is specified following a THEN or ELSE clause, and the
clause is not executed because the comparison in the IF
statement does not allow the clause to execute, the condition
code specified with LASTCC or MAXCC is not set.

LASTCC = condition code specifies that the condition code to be
set is the condition code set by the immediately previous Device
Support Facilities command.

For condition code, substitute a decimal number, up to ten
digits long, that is to be assigned to LASTCC. Condition codes
greater than 16 will be reduced to 16. If the condition code
assigned to LASTCC is a grazater value than the condition code
assigned to MAXCC, MAXCC assumes the condition code assighed to
LASTCC. . ' .

MAXCC = condition code specifies that the condition code to be
set is the maximum condition code. Setting MAXCC does not affect
the condition code for LASTCC.

For condition code, substitute a decimal number, up to ten
digits long, that is to be assigned to MAXCC. Condition codes
greater than 16 will be reduced to 16.
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continuation Lines

Use continuation lines cautiously when specifying IF-THEN-ELSE
statements, SET statements, comments, or blank records in the
input stream. Blank records or records ending with comments must
end with a continuation mark when you specify these types of
records in the middle of a command or between the THEN and ELSE
clauses of an IF statement. Always specify a continuation mark
when records end with partial comments. (See "Line
Continuations" on page 23 and "Comments"™ in Part 2.)

You must be careful when vou continue IF-THEN-ELSE statements so
that you don't inadvertently specify a null THEN or ELSE clause.
For information on this subject, see "Null THEN and ELSE
Clauses" earlier in this chapter.

EXAMPLES OF STATEMENTS TO CONTROL COMMAND EXECUTION

The examples that follow show the use of the IF-THEN-ELSE
statement sequence and the SET statement.

IF-THEN-ELSE Statement: Example 1

SET Statement:

20

INIT DDNAME(VOLXYZ) VERIFY(VOLABC)
IF LASTCC=0-
THEN REFORMAT DDNAME(VOL293) VOLID(SYX1) NOVERIFY
ELSE REFORMAT DDNAME(VOL123) VOLID(SYX2) NOVERIFY

Example 2
SET LASTCC=8
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PART 2. REFERENCE INFORMATICHN

This part of the book is to be used as a reference when you code
the Device Support Facilities commands. The commands are

arranged in alphabetic order. The presentation of each command
includes:

L

A general description of the command and its use
A table summarizing the syntax of the command
An explanation of required and optional parameters

Examples
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SYNTAX OF THE DEVICE SUPPORT FACILITIES COMMANDS

The illustrations of command formats in this book use the
following conventions:

° Brackets ([]) indicate an optional field or parameter.

° Braces ({}) indicate that one of alternative items must be
selected.

U Items separated by a vertical bar (|) represent alternative

items. Only one item may be selected.

° An ellipsis (eee) indicates that multiple entries of the
type immediately preceding the ellipsis are allowed.

° Boldface type indicates the exact characters to be entered.
Such. items must be entered as shown or in the abbreviated
form allowed.

. Underscored uppercase type indicates a default option. If
the parameter is omitted, the default value is assumed.

U Underscored lowercase or lowercase type indicates fields to
be supplied by you.

° Parentheses, commas, slashes, spaces, and other punctuation
must be entered as shown.

U Numeric parameters can be coded in two ways: decimal or
hexadecimal (X'n'). This applies to any parameter that
specifies a substitution of decimal numbers.

° Character string parameters can be coded either with or
without enclosing them in single quotation marks. However,
if delimiters such as commas, blanks, or parentheses appear
within a character string, the string must be enclosed
within single quotation marks.

You can specify values with some keyword parameters. The value
is entered within parentheses following the keyword parameter. A
typical keyword with a value appears in this book as:

VOLID(serial)

A value cannot contain commas, semicolons, blanks, parentheses,
or slashes unless the entire value is enclosed within single
quotation marks. (A single quotation mark in a field enclosed
Wwithin quotation marks must be coded as two single quotation
marks.)

Positional Param2ters: In the explanations of commands within
this book, the positional parameters are shown in lowercase
underscored letters or lowercase letters. When a positional
parameter consists of a list of items, you must enclose the list
in parentheses.

ABEREVIATING COMMANDS AND PARAMETERS

Some of the cemmands and parameters can be abbreviated.
Abbreviations for commands are listed just before the syntax of
the command is shown. Abbreviations for parameters are shouwn
with the heading "Abbreviations." The full form of the parameter
is given first, then acceptable abbreviations. A vertical bar is
used to separate the parameter and its abbreviations.
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DELIMITERS

When you issue a command, you must separate the command name
from the first parameter by one or more blanks. You must
separate parameters from each other by one or more blanks or a
comma. Do not use a semicolon as a delimiter because any
characters that follow a semicolon are ignored.

LINE CCONTINUATIONS

A command, IF statement, or comment can be entered using one or
more lines. To continue a command or comment that requires more
than one line, each line, except the last, must be terminated by
a plus or minus sign in the last nonblank column at or before
column 72. The minus sign causes leading blanks in the following
line to be read as part of the command. The plus sign causes
leading blanks in the following line to be ignored.

COMMENTS
You can add comments to any of the commands wherever a blank
character can appear. To distinguish your comments from the
commands, enter them within the comment delimitars /7% and %/. A
comment may be continued to the next line by using a line
continuation character at the end of the line.

TERMINATOR

The terminator indicates the end of the command. The terminator
can be either an end-of-command condition (that is, no
continuation mark) or a semicolon. If vou use the semicolon as
the terminator, the semicolon cannot be enclosed in quotation
marks or embedded in a comment. Everything to the right of the
semicolon is ignored. If there is information to the right of
the semicolon that is continued to another record, all the
information including the continued information is ignored.

For example, if you code:

REFORMAT UNITADDRESS(353) VOLID(AA2314); VFY(BB2314,SMITH) -
INIT ...
REFORMAT

characters following the semicolon terminator are ignored. The
continuation mark (minus sign) at the end of the second record
causes the INIT command to be ignored also. The two REFORMAT
commands are the only commands that are recognized.

USING THE DEVICE SUPPORT FACILITIES COMMANDS

A command consists of a command name followed by one or more
operands or parameters. Hereafter, all operands described in
this book are called parameters. They provide the specific
information required for the command to perform the requested
function.

For example, some parameters associated with the INSPECT command
indicate where the volume is mounted, the tracks that are to be
inspected, and the verification of volume serial number and
owner identification.

The following is an example of this command:

INSPECT DDNAME(VOL1) TRACKS((4,6),(4,10)) VERIFY(DSF123,SMITH)
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where:

® DDNAME specifies the DD statement that contains the
description of the device.

° TRACKS specifies that cylinder 4, tracks 6 and 10 are to be
inspected.

° VERIFY specifies that volume serial number DSF123 and owner
identification SMITH are to be verified before inspection
continues.

Several of the parameters take default values if they are not
spacified when the command is issued. In the foregoing example,
the following parameters were not specified, but are defaulted:

. CHECK(1) indicates that track surfaces are checked for
record}ng errors.

® NORECLAIM indicates that no attempt is made to reclaim
tracks that were previously flagged defective.

. PRESERVE indicates that existing data on the inspected
tracks is saved and rewritten.

J MAP indicates that a volume map is printed after the command
processes.

® ASSIGN indicates that alternate tracks are assigned for the
specified tracks if they are shouwn to be defective as a
result of surface checking.

Note: When using an 80-column card format, the Device Support
Facilities commands must be entered within columns 2 and 72.

the length of the command exceeds column 72, a continuation mark
must be entered, and the command continued on the next line.
When commands are entered at the console in a stand-alone
environment, they can begin at the left margin and are also
subject to the 72-column maximum. If conflicting keyword
parameters are entered, execution of the command terminates.

Conflicting keyword parameters are identified by a logical OR
sign (|) representing alternative items.
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ANALYZE

ANALYZE: ANALYZING A VOLUME

The ANALYZE command is for use with IBM direct-access storage
devices (DASD) that have nonremovable storage media. ANALYZE
examines the drive and the user's data to determine if there are
errors. When ANALYZE detects an error, it prints a message to
thg 2perator and prints diagnostic information on the system's
printer.

ANALYZE only supports those devices which have nonremovable
storage media. ANALYZE provides the user with the tool needed to
determine whether the error is caused by the pack (that is, the
storage medium) or by the drive; and whether to start data
recovery procedures, or to call a customer engineer or service
representative. ANALYZE also provides output that assists in
locating and fixing the problem.

USING ANALYZE OUTPUT

As part of an installation's operating procedures, ANALYZE
output can assist in determining whether or not recovery
procedures can or should be executed. However, the use of
ANALYZE output by customer engineers or service representatives
to isolate and to repair drive malfunctions should not replace
the use of more detailed diagnostic tools and procedures
available for that purpose. ANALYZE output in such instances
should serve only as the initial reference material that shows
the final problem symptom but does not specifically isolate the
problem source.

ANALYZE can determine whether the device to be tested is a
nonremovable storage medium device or not. If the device to be
tested is a 3350, ANALYZE also determines whether the logical
volume is in native mode or one of the compatibility modes. If
an attempt is made to execute ANALYZE against a device other
than one with nonremovable storage media, ANALYZE issues an
error message to the operator and processing terminates.

Two basic tests are performed by ANALYZE—the drive test and the
data verification test. The drive test is a general exercising
of the storage device by issuing SEEK, READ, and WRITE commands.
From the results of issuing these commands, ANALYZE determines
the drive's ability to perform expected actions.

Note: WRITE commands are only issued when the read/write head is
positioned in the CE cylinder. If the drive test is completed
successfully, the data verification test, which is optional, can
then be performed. The data verification test reads (without
data transfer across the channel to the CPU) to the maximum of
every user data record on the logical volume. This determines
whether the data can be read correctly—that is, without
uncorrectable data check errors. (A logical volume is a portion
of a physical volume that is viewed by the system as a volume.)

In addition, a data verification option is provided that allous
yvou to specify a portion of the volume for testing. For the
supported count key data devices, one or more cvlinders can be
specified. For the supported fixed block devices, one or more
blocks can be specified. You may also perform data verification
for the entire volume.

ANALYZE does not require exclusive control of the drive under
test. Most of ANALYZE's CCW chains (that is, its channel
programs) do not hold the drive busy for longer than 0.5 second.
However, if the operating system executes its error recovery
procedures as a result of I/0 errors detected during ANALYZE
precessing, the error recovery procedures may hold the drive
busy for a longer period of time.
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ANALYZE

Assumptions

ANALYZE data verification testing allows you to control the
duration of each EXCP by specifying either SPEED or NOSPEED.
This controls the duration of each EXCP as follows:

. For the supported count key data devices, one EXCP per track
is issued when NOSPEED is specified. When SPEED is
specified, there is one EXCP issued for each cylinder.

. For the supported fixed block devices, if NOSPEED is
specified, one EXCP is issued (to read 32 and 248 blocks
respectively). When SPEED is specified, one EXCP is issued
to read 352 and 748 blocks respectively.

ANALYZE supports the 3310 and 3370 devices in fixed block mode
only. This mode is based on data transfers of 512-byte
increments (Lilocks) for storing and retrieving data.

When you run ANALYZE, the following conditions are assumed to
exist:

. The home address on each track in the user area is correct
and readable.

. The part of the CE cylinder that is written on by ANALYZE is:
free from defects. Also, the home address on each track in
the CE cylinder is correct and readable.

. All records on the .logical volume's track in the user area
have been written in a format consistent with the IBM
standard record format.

U The 3310 and 3370 data fields have been previously
initialized (all data fields written).

WHAT ANALYZE TESTS

The Drive Test

When an error occurs, the device (and its storage control unit)
usually corrects the error and doesn't notify the operator or
programmer that an error occurred. Under 05/VS, such errors are
recorded by the operating system's error-recovery procedures
(ERP). Data about those errors is available in the system's
error log and printout, which is usually examined by the
installation's system programmer and by the customer engineer or
service representative who serves the installation. Under
DOS/VSE, system error-recovery procedures are bypassed, and
ANALYZE does its own sense analysis. Senses are printed by
Device Support Facilities on SYSLST.

Errors that are more persistent and that cannot be corrected by
the device's internal error-correction circuitry result in
messages to the operator on the system console and on the output
printer. Also, data errors may occur that cause a user to
suspect a drive failure rather than a programming error. The
three types of drive failures are drive errors, media errors
(problems with the disk surface), and data format errors (the
data is written in a format not consistent with the IBM standard
format). ANALYZE performs two testing procedures to detect
errors—the drive test and the data verification test.

ANALYZE first determines the drive is fully operational by
performing I/0 operations that test the drive's functional
capabilities. Each I/0 operation, called a channel command word
(CCW) chain, tests a specific function of the drive and logical
volume. Tests are executed in order of increasing complexity.
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ANALYZE

Drive problems that can be detected during ANALYZE's initial
tests are access arm positioning errors and the ability to read
and write (in the CE cylinder). For the 3344 and 3350, the drive
is also checked to ensure that it can detect an address mark,
can switch read/write heads as a result of a multitrack command,
can sense the disk's rotational position, and can detect and
skip over defective areas on a track.

The Data Verification Test

If ANALYZE completes all drive tests without error, the data
verification test can be run. The ANALYZE data verification test
determines the status of the drive's storage medium by reading
(without data transfer to the processor) to the maximum of all
data records on the volume. If a data check is detected during
the test, both the address and the cylinder and head number or
relative block number are noted in a diagnostic message on the
printer. When a track or block is found to be defective, you can
bypass the defect by assigning an alternate track or block to
replace it.

ANALYZE allows you options for the data verification tests:
. You may specify data verification of the whole volume.

. You may select a range of data to be verified either by
cylinders or by blocks.

. You may also select the SPEED or NOSPEED parameter or the
data verification tests.

SPEED specifies:

- Perform one EXCP per cylinder for the count key data
devices.

- Perform one EXCP for the maximum number of blocks (352
and 744 respectively) within the range specified for the
3310 and 3370.

NOSPEED specifies:

- Perform one EXCP per track for the count key data
devices.

- For the 3310 and 3370 the number of blocks read by each
EXCP is 32 and 248 respectively.

Note: When errors other than data check occur during the data
verification test, the errors may be identified by ANALYZE as
data check errors. When you examine the sense information,
however, you can determine whether the error is actually a d<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>