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WHAT YOQU MUST _ KNOW

The status of the IBM Disk Cperating System
as of Version 4 (from now on referred to as
DOS Version 4) is described in a set of
three manuals. The three are:

DOS Version 4, 3233-5007.

DOS Version 4 System Generation,
GC33-5008.

DOS Version 4 Messages, GC33-5009.

This manual, DOS Version 4, contains
information required by installaticn
managers, systems programmers, applications
programmers, and operators who work with
DOS Version 4 on an IBM System/370 Model
135, 145, or 155. The manual contains
update information to the existing DOS
library. The manuals that are updated are:

DOS System Control and Service,
GC24-5036.

DOS Data Management Concepts, GC24-3065.

Contains the preface, table of contents,
and list of figures,

Main text

Contains detailed information about the
components. This section is subdivided
by manual title a3 follows:

* Systsm Control and Service
Data Management Concepts
Supervisor and 1/O Macros
Operating Guide

Pretface

DOS Supervisor and I/0 Macros, GC24-5037.

DOS Operating Guide, GC24-5022.

DOS and TOS Utility Programs, GC24-3465.

DOS_and TOS Assembler Language,
GC24-3u14,

Because this manual supplements a set of
existing manuals, it is important that you
possess or obtain the manuals mentioned
abcve and that you have a good
understanding of their contents. This
ranual should not ke used as a stand-alone
dccunment.

In principle the information contained
in this mranual adds to the information
contained in the base publications. If
ccmpletely new inforration is introduced or
if a set of sections in the base
ruklicaticn are replaced ky the information
in this manual, it is specifically stated.

This rublication is organized as
follows:

Gives a short description of the new devices
and features available with DOS Version 4.

Also contains an overview of the impact on
the different components.

Contains the general index.

Contains detailed information not referring
10 one specific component but rather to a
number of different components.




The modules "System Control and
Service", "Data Management Concepts",
"Supervisor and I/0 Macros", and "Operating
Guide" contain the information in the same
order as in the corresponding base
publications. A topic discussed in this
manual can ke retrieved in the bkase
publication through the headings used; the
headings, as listed in the Table of
Contents, in this manual correspond to
those in the base publication.

Because the modules contain their own
introduction, contents, and index, they can

each taken out of this manual and kept with
the base publication. If, however, you
decide tc keep the mecdules together, you
should use the General Index rather than
the mcdule indexes.

The last module, "Additional
Informaticn", gathers together information
on a series of topics. The information
ccentained in this module mainly pertains to
more than one basic publication.
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IBM SYSTEM/370

The new IBM System/370 Computing System
extends the architecture of Syster/360 and
adds the benefit of newer technology. This
results in improved processing and price/
performance.

Version 4 of the Disk Operating Systen
supports three models of the Systen/370:

¢ System/370 Model 135, with 96K to 240K
bytes of main storage.

e System/370 Model 145, with 112K to 256K
bytes of main storage.

* System/370 Model 155, with 256K to
2,048K bytes of main storage.

The major advantages of the new
Systemn/370 computing system line are:

e Large processor storage increments at
low cost increments.

e Faster internal performance.
¢ Improved channel capabilities.

e Improved reliability, availability, and
serviceability features.

» Improved programming support package.

¢ Integrated emulation.

System Configuration

The minimum features required to run DOS on
a System/370 computing system are:

e 28K bytes of main storage; 14K bytes are
required for the minimum supervisor
while the minimum partition size for
DOS Version 4 is also 14K bytes. (This
is a theoretical demand since the
smallest System/370 Model has 96K bytes
of main storage.)

e Standard instruction set (see note 1).
e Two I/0 channels (one multiplexer, and
one selector or the integrated file

adapter, see note 2).

e One Card Reader (1442, 2501, 2520,
2540, or 3505). See note 3.

How Version 4 has Changed DOS

One Card Punch (1442, 2520, 2540, or
3525). See note 3.

One Printer (1403, 1443, or 3211). See

One 3210 Model 1 or 3215 Console
Printer-Keyboard.

One 2311 Disk Stcrage Drive, or
one 2314 Direct Access Storage
Facility, or

one 2319 Disk Storage, or

cne 3330 Disk Storage.

Notes:

1.

2.

Language translatcrs may require
extended instruction sets.

Teleccmmunications devices should not
be on the same selector channel as
SYSRES.

MICR processing requires either the
direct control feature or the external
interrupt feature.

One 2400-series (7 or 9-track), 3410
(9-track), or 3420 (7 or 9-track)
Magnetic Tape Unit, or a disk extent,
may ke substituted for this device;
these are not valid substitutes for a
card reader during IPL, however.

Additicnal features that are available with

any

model of the System/370 are:

Simultaneous read-while-write tape
contrcl (2404 or 2804).

Any channel configuration up to one
rultiglexer channel and six selector
channels.

Tape switching unit (2816).
Universal Character Set (UCS) feature.

Selective tape listing feature (on the
1403 cr 3211) for continuous paper
tapes.

Dual address adapter {(for the 1419 and
1275) to allow more stacker selection
processing.

Integrated file adapter (for models 135
and 145 only). This permits the native
attachment of a 2319 Model Al with up
to eight drives.

How Version 4 has Changed DOS 1.9



Problem program can request I/0 orerations MAGNETIC CHARACTER READERS
for the following devices:

e 1255 Magnetic Character Reader (see

CARD READERS AND PUNCHES note_1).
¢ 1259 Magnetic Character Reader (see
* 1442 Card Reader Punch note 1).
e 2501 Card Reader e 1419 Magnetic Character Reader (see
¢ 2520 CTard Read Punch ncte_1).
¢ 2540 Card Read Punch e 1419P primary control unit address on
e 2596 Card Read Punch (96-colurn cards) 127571419 Dual Address Adapter.
e 3505 Card Reader e 1419S secondary control unit address on
e 3525 Zard Punch. 127571419 Dual Address Adapter.

e 7770 Audio Response Unit.

PRINTERS TELEPROCESSING DEVICES
e Telerrccessing devices specified in
e 1403 Printer BTAM and QTAM publications.
e 1443 Printer
e 3211 Printer Netes:
® 3525 Card Punch with optional print
feature. 1. The maximum nurker supported depends
on the system ccnfiguration.
2. A total of eight 1287 Optical Readers
CONSOLE PRINTER-KEYBOARDS and/cr 1288 Optical Page Readers in
any combination is supported by the
system.

e 3210 Model 1 Console Printer-Keyboard
e 3215 Console Printer-Keyboard.

Size of the Programming Fackage

PAPER _TAPE UNITS

The minimur size DOS supervisor that can

® 1017 Paper Tape Reader with 2826 run on a System/370 CPU is 1u4K; for a
Control Unit Model 1. rmultiprogramming supervisor (MPS) the same
e 1017 Paper Tape Reader with 2826 amount of main storage is required.

Control Unit Model 2.
e 1018 Paper Tape Punch.
e 2671 Paper Tape Reader.

Summary of Announced Features

DASD
e 2311 Disk Storage Drive The following features have been announced
e 2314 Direct Access Storage Facility and are availakle in DCS Version 4:
e 2319 Disk Storage
e 2321 Data Cell Drive e Programming suppcrt for:
e 3330 Disk Storage.

IBM System/370 Mcdel 135

MAGNETIC TAPE IBM 3330 Disk Stcrage
e 2400-series Magnetic Tape Units IBM 3410 and 3420 Magnetic Tape Units
e 2495 Tape Cartridge Reader
e 3410 Magnetic Tape Unit IBM 2596 Card Read Punch, IBM 3505
e 3420 Magnetic Tape Unit. card Reader, and IBM 3525 Card Punch.

¢ Time-of-Day Clock Surport.
OPTICAL READERS AND SORTERS

e Recovery Management Support Recorder

e 1270 Optical Reader Sorter (see note_ 1) (RMSR) .

e 1275 Optical Reader Sorter (see note 1)

e 1287 Optical Reader. (see note 2) In addition, programming support

e 1288 Optical Page Reader (see note_2). released independently fcllowing Release 26

1.10 DOS Version 4



is available with DOS Version 4 for the
following teleprocessing devices:

s IBM 2798 3uidance Display Unit
e IBM 3270 Information Display Syster

e IBM 3575 Programmakle Buffered
Terminal.

SUPPORT FOR THE MODEL 135

The IBM System/370 Model 135 has mcnolithic
main storage capacities of 96K to 240K
bytes. The main benefits are improved
performance (2 to 7 times as fast as a
System/360 Model 30, depending con the
application) and improved serviceakility.

Generally, all programs written for a
System/360 (Model 25 and up) will cperate
on a System/370 Model 135 having a
comparable hardware configuratiocn, with the
following exceptions:

e Time dependent programs.

e Programs using machine dependent data.

e Programs written to cause data checks.

e Programs using the ASCII Dbit.

e Programs that depend upon the nonusable
lower storage area being srmaller than
512 bytes.

e Programs that depend upon the validity
of data after the system power has been
turned off and restored.

The standard features of the Model 135 are:

e Commercial instruction set.

e 0S/DOS compatibility feature.

e 14 new instructions.

e Byte-oriented operand feature. .

e Interval timer.

e Time-of-day clock.

e Store and fetch protection.

¢ Byte multiplexer channel.

e Console file.

¢ Control registers.

e Audible alarm.

e Frrcr checking and ccrrection on main
and control storage.

e Autcratic instruction retry.
e Channel command retry.

e 24K bytes of Relcadable Control
Stcrage.

The rinimum hardware configuration for a
Model 135 consists of a 3135 Processing
Unit and a 3046 Power Unit Model 1, a disk
on Selector Channel 1 (or the integrated
file adapter feature with the 2319-A1), a
line printer, a card reader, and a 3210
Mcdel 1 cr 3215 Console Printer-Keyboard.

SUPPORT FCR 3330

The IBM 3330 Disk Storage corbines large
stcrage caracity with high performance.
The maximum storage capacity of a 3330 is
approxirately 800 willion kytes. The disk
packs (IBM 3336) can easily be mcunted and
derounted. You can therefore use these
disk packs to extend your offline storage.
The follcwing list gives the major
performance and storage characteristics of
the 3330 as compared tc the characteristics
for the IBM 2314 Direct Access Storage
Facility.

e itttk eitas T-—————— T———-— 1
| | 3330] 2314]|
b= T e 1
|Data transfer rate (Kb/sec) | 806 312]
|Minirur access time (msec) | 10} 25|
|Average access time (msec) | 301 75|
|[Maximur access time (msec) | 55] 135]
| Number of tracks/cylinder | 19} 20|
|Nurker cf cylinders/pack | 404+7}200+3]
| Number of tracks/pack | 7,676}14,000|
|ITrack cagacity in bkytes | 13,030]7,294}
| Total capacity (Mbytes) | 8001 233]
L F . o J

The functions of the 3330 are compatibkle
with 2314,/2319 functions; programming
support for the 3330 is an extension of
2314/2319 support. These extensions mainly
allow for improved error recovery and
increased data transfer rate. This manual
only points out those places where
Frograrring support as it exists for the
23T4/2319 has been changed to support the
3330. Fcxr all areas of the tase
publications not mentioned in this manual
the full ccmpatikility of the devices
should be assumed. Differences between the
2314 and 3330 disks in numker of tracks,
number of cylinders, and track capacity
should always be taken into account.
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What is the Impact?

Programming support for the IBM 3330 Disk
Storage has caused a number of changes in
the System Generation, Syster Ccntrol and
Service, Data Management Concepts,
Supervisor and I/0 Macros, Operating Suide,
Messages, and System Utilities
publications. The new and changed messages
for the 3330 are contained in DOS Version 4
Messages, GC33-5009.

System Generation: In order toc allow the
supervisor to accept the 3330, the
following changes have been made:

e The DASDFP parameter of the FOPT macro
allows 3330 as a valid entry.

e The SYSFIL parameter of the FOPFT macro
accepts YES as a specification for the
3330.

e The DISK parameter of the PIOCS macro
allows 3330 as a valid entry.

e 3330 can be specified in the DVCTYP
parameter of the DVCZGEN macro.

e To reserve PUB2 space for the 3330, the
D3330= parameter must ke specified in
the IOTAB macro.

Complete and detailed informaticn about
the changes that have been made to the
system generation procedure can be found in
DOS Version 4 System Generation, GC33-5008.

System Control and Service: Changes have
been made tc the following areas tc sugpport
the 3330:

e Label information for 3330 files can
only be supplied by the // DLBL and
// EXTENT job control statements.

e Librarian support for the new disk
device is compatible with 2314
librarian support, but the larger
storage capacity of the 3330 allows for
more effective use of available space.
The formulas to calculate the storage
space required for libraries and
directories are identical for the 2314
and 3330. Of course, the different
number of tracks (20 and 19
respectively) has to be taken into
consideration. The increased track
capacities and different nurber of
tracks and cylinders of the 3330 also
have an impact on functions such as
condense.

Data Management: The changes and addition
that have been made for the 3330 are:
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e ISFMS. Storage space formulas for the

new disk device have keen added.
* DAM. The track cagacity has increased
for 3330. Therefore, the capacity
reccrd figure has keen updated to
include the values for the 3330.

¢ DASD. A description of the new disk
device, which includes its record and
storage capacities, has keen added.

Supervisor_and I/0 Macros. The following
changes have been made in the supervisor
area:

e The largest DTFSD BRLKSIZE specification
allcwed is now 13, 030.

e 3330 can ke specified in the DEVICE
operand of the DTFSD.

e The IOAREA1l operand of the DTFSD must
ke nc larger than 13,030 for spanned
record processing.

e In order to handle the extended disk
address (404 cylindexrs) of the 3330,
the NCTE macro instruction ncw returns
cchr in register 1; this value is used

by the POINTR and POINTW macro
instructions.

e 3330 may ke specified in the DEVICE
operand of the DTIFDA.

¢ The maximum specification of the CYLOFL
cperand in the DTFIS for the 3330 is
17.

e DEVICE=3330 can ke specified in the
DTFIS.

e 3330 are valid sgecifications for the
HINDEX operand of the DTFIS.

¢ The DEVICE operand of the DTFPH also
accerts 3330 as a valid entry.

Operating Guide. A number of new
restrictions have been added for the new
disk devices.

e Lakel information for the 3330 should
only be supplied throuoh the use of
// DLBL and // EXTENT.

e The write-protect switch on the 3330 is
supported as under OS; in other words,
if you try to write ¢n a 3330 on which
the switch is in the READ=ONLY
positicn, message

OP45I WR INHIBIT
is rrinted on the console and the

operation is terminated. A red light
in the operator control panel of the



3330 indicates that the disk is write
protected.

Utilities. The changes required fcr the
new disk are:

e The track location parameter of ALTDK
can address cylinders 0-403. If a
track of a 3330 has been assianed
defective, you can never be reassigned
it.

e The quick initialization parameter (ID)
has been added to INTDK for the 3330;
IA and IR are invalid for the 3330.

e A number of new restrictions and
considerations apply to the calculation
of the available I/0 areas.

e The E=(e) parameter of all other system
utilities now accepts 3330.

SUPPORT FOR 3410 AND 3420

The 3400-series Magnetic Tape Units offer
better performance and reliakility than the
2400-series tapes.

Programs run on 2400-series tape units
that make use of the DTFMT and DTFDI macro
instructions can be run on 3400-series
magnetic tape units without any changes.
Additional features of the 3410 and 3420
are data security erase (DSE) and improved
tape ERP facilities.

IBM 3410 Magnetic Tape Unit

There are three models of the 3410, Models
X1, X2, and X3, with tape speeds of 12.5
ips, 25 ips, and 50 ips respectively. The
tape density is 1600 bpi, unless you
specify 800 bpi. The 3411 Control Unit can
control 4 models X1, 6 Models X2, or 8
Models X3. An optional feature of the 3410
is:

e 9-track NRZI, 800 bpi,
9-track PE, 1600 bpi.

or

IBM 3420 Magnetic Tape Unit

There are three models of the 3420, Models
3, 5, and 7, with tape speeds of 75 ips,
125 ips, and 200 ips, respectively. The
3803 Control Unit can control up to 16 tape

units, 8 of which can be directly attached.
The tare used is 9-track, 1600 kpi, 1/2
inch magnetic tape. Optional features are:

e 2-channel switch.

e 9-track NRZI, 800 bpi, or
9-track PE, 1600 kri.

e 7-track NRZI,
bpi.

with either 556 or 800

e Device switching.

What is the Impact?

for the 3400-series

is ccmpatible with

for the 2400-series
Therefore only a few

Programrming support
magnetic tape units
Frcgrarring support
magnetic tape units.
Generation, System Control and Service,
Operating Guide, and Messages. The
information about changed and new messages
can ke fcund in DOS Version 4 Messages,
GC33-50009.

Syster Generation. In order to have the
3410 and 3420 accepted as valid devices at
systemr generation time, the following
changes have been made:

s 341079, 342079, and 3420T7 can be
specified in the DVCIYP parareter of
the CVCGEN macro.

e To reserve PUB2 space for the 3410 and
3420, the D3410= and D3420= parameters
rust ke specified in the IOTAR macro.

Detailed information akout the changes that
have been rade to the prccedure of
generating a system are contained in DOS
Version 4 System Generation, GC33-5009.

System Control and Service. The following
iter has keen changed in system control and
service procedures to surport the
3400-series tapes.

e A new parameter has been added to the
MTC ccmmand. This parameter, DSE (data
security erase), allows for the quick
erasure of a 3400-series tape.

Operating Guide. The following has been

added to the information currently in the
Operating Guide.

e To include data security erase (the
quick erasure of a 3400-series magnetic
tare) the DSE parameter has keen added
to the MTC command.
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SUPPORT FOR 2596, 3505, AND 3525

IBM 2596 Card Read Punch

The 2596 is a card unit which reads and
punches 96-column cards. It consists of
two 2000-card capacity input hoppers: one
for the read feed, one for the punch feed.
The four 600-card capacity stackers are
each assigned one of the functicns:

1. Normal read stacking

2. Selective read stacking
3. Normal punch stacking

4. Selective punch stacking.

An optional feature is interpretive
printing of the data punched into the card.
Interpreting is performed on the same pass
as punching with no loss of card punching
speed. Printing consists of three lines of

32 characters each.

The maximum speeds of the 2596 are as
follows:

e Reading at 500 cards per minute.
e Punching at 120 cards per minute.

e Punching and printing at 120 cards per
minute.

IBM 3505 Card Reader

The IBM 3505 is a serial card reader which
performs the functions presently performed
by the IBM 2501 Card Reader and the read
portion of the IBM 2540 Card Read Punch.

It offers advantages not found in either of
these devices. Normal punched-hole reading
as well as new functions such as Optical
Mark Read (OMR) and Read Column Eliminate
(RCE) are provided. OMR reads pregrinted
marks or pencil marks on cards; RCE allows
data in selected columns of a card to be
ignored.

The two models of the 3505 that are
supported under DOS Version 4 are:

3505 Bl - 800 cards per minute
3505 B2 - 1200 cards per minute.

The 3505 also includes an 80-column
image buffer which allows koth a reread
function and the associated error recovery
procedures. The 3505 has two stackers (1R
and 1L) which both work as stacker 1; it
may optionally include a second stacker.
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The 3505 can perfcrm normal reading,
buffering, and stacker selection. The
features cf the device include:

e Reading in either card image mode or
EBCDIC mode.

e Reading in OMR or RCE mode.

e Performing stacker selection with an
crticnal third stacker.

IBM_3525 card Punch

The IBM 3525 is an 80-column card punch
which offers functions not found in punches
such as the IBM 1442 and 2540.

The models that are supported under DOS
Version 4 are:

3525-P1 - 100 cards rer minute.
3525-P2 - 200 cards rer minute.
3525-P3 - 300 cards ger minute.

The 3525 has one horper from which it
passes its data cards. These cards can
suksequently ke read, punched, printed, and
stacker-selected into one of the two
availakle rrimary stackers. 1If during a
punch-only or punch/print operation a card
is fcund tc be mispunched, it is passed to
a third stacker and twc new cards are
punched; one to replace the mispunched card
and one tc go with the mispunched card to
stacker 3.

The 3525 can perform normal reading,
runching, and printing. The features of
the device include:

e Reading and punching in either card
irage cr EBCDIC rode.

e Autcrmatic or user controlled line
positioning.

e Printing two or more than two lines on
a card.

e Performing stacker selection.

¢ Performing any combinaticn of reading,
punching, and printing.

e Reading in RCE mcde.

e Punching and interpreting data on a
card.



What is the Impact?

Inclusion of the 2596, 3505, and 3525 has
resulted in changes and additions to System
Generation, Data Management Concerts, and
Supervisor and I/0 Macros.

System Generation.
this area is:

The major change in

e The provision for specifying 2596,
3505, 3525P, or 3525RP in the DVCTYP-
parameter of the DVCGEN macro.

Further information required at system
generation time is included in DOS_Version
4 System Seneration, GC33-5008.

Data Management. The inclusion of the 3505
and 3525 has caused the follcwing additions
in Data Management:

e A description of the OMR and RCE record
formats.

e The layout of the format descriptor
cards.

e A description of the changes required
to accept the new record forrmats of the
3505 and 3525.

Supervisor and I/0 Macros. A large number
}of changes, additions, and restrictions
have been incorporated in this area. They
are:

e The BLKSIZE parameter of the DTIFCD has
default values of ‘96 (for the 2596) and
of 160 (for the 3505 and 3525 in coluunn
binary mode).

e The DTFCD CONTROL parameter is not
valid for a 3525 input file.

e Only DEVADDR=SYSnnn may ke specified in
the DTFCD for the 2596.

e The DTFCD BLKSIZE parameter now accepts
the specification of 2596, 3505, and
3525.

e IDAREA2 may not be specified for 3525
associated files in the DTFCD. A 3525
associated file is a card file that is
processed on a 3525 and on which any
combination of read, punch, and print
operations is performed.

¢ If a 3505 or 3525 is used and FUNC=I is
specified in the DFTCD, RECFORM=FIXUNB
should ke specified or the RECFORM
parameter should be omitted.

e The ASOCFLE, ERROPT, FUNC, and MODE
parameters have been added to the
DTFCD.

e The CONTROL, DEVICE, IOAREA2, and
RECFORM operands of CDMOD have
undergone the same changes as the
corresronding operands in the DTF; the
FUNC operand has been added to this
racrc. These changes and additions
result in an increased numker of module
nares for CDMOD.

e The default of the BLKSIZE operand of
the DFTPR for the 3525 is 64.

e If CTILCHR=ASA is specified in the DTFPR
and a 3525 is used, the + character may
not be used.

e Only DEVADDR=SYSnnn may be specified in
the DTFPR for the 3525.

e The DTFPR DEVICE operand allows the
specification of 3525.

¢ A new specification (IGNCRE) for the
ERROPT operand of the DTFPR has Lkeen
added for the 3525.

e The ASCCFLE and FUNC operands have been
added to the DTFPR.

e The CTLCHR, DEVICE, and ERROPT operand
cf the PRMOD have undergone the same
changes as the corresponding operands
in the DTF; the FUNC operand has keen
added. This results in an increaded
nurkter of module names fcr PRMOD.

e OPEN(R) has been changed to verify the
3505 and 3525 format descriptor card.

e A nurmrker of new considerations have
been added to the FUT macro when
processing a 3525 print file.

e The updating function for a 3525 file,
performed through associated files, has
keen added.

¢ Card ccntrol codes for the 2596,
and 3525 have been added.

3505,

e Special considerations apply to the
PRTOV mracro when it is used with a
3525.

some new functions have been added to
CLOSE{R) for 3505 and 3525 files; the
3505 and 3525 are reset to normal mrode
after processing in either CMR or RCE
mode has been completed.

SUPPORT FCR NEW TELEPRCCESSING DEVICES

Through the macro instruction facilities of
BTAM (Basic Telecommunications Access
Method), support is provided for the IBM
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2798 Guidance Display Unit, the IBM 3270
Information Display System, and the IBM
3735 Programmable Buffered Terminal.
Detailed information akout the 2798 and the
3270 can be found in DOS Version 4 Basic
Telecommunications Access Method,
GC27-6978; information about the 3735 is
contained in 0S/D0S 3735 Programmer's
GC30-3001.

IBM 2798 Suidance Display Unit

The 2798 is an addition to the 2790 Data
Communications System. The 2798 is a
versatile input/output unit that can be
used for applications requiring interactive
inquiry/response transactions.
Applications include initial data entry,
updating, and inquiry functions that
require alphameric data input and cutput
related to people, parts, machines,
vendors, time, gquality, and so forth.
Major features include:

e Alphameric 64-character keykoard.

e Data entry with visuval verification of
up to 16 characters per transaction.

¢ Illuminated guidance panel for operator
instruction.

IBM 3270 Information Display System

The 3270 provides advanced alphameric
display capakilities with irprcved resgonse
time and transaction rates kased on
increased transmission and ogperator
efficiency. Major features include:

e Local or remote configurations, or
both.

e Choice of 480-character or 1920-
character display stations.

¢ Choice of typewriter, data entry, and
operator console keyboards and a
selector pen.

e Data security features.

e Capability of converting from 2260 data
formats to 3270 data formats.

IBM 3735 Programmable Buffered Terminal

The 3735 combines the power and flexibility
of the interactive terminal with the
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efficiency of katch transmission to provide
a new dimension in source-document
rreraraticn and data capture. The 3735
consists of the IBM Selectric® Keyboard
Printer with a desk-side control unit.
Designed rrimarily fcr agplications using
greprinted (fixed-format) forms and batch
rrocessing, the 3735 can ke tailored to fit
the requirements of a wide variety of data
processing environrents via its own -
internal program.

TIME-OF-DAY CLOCK

The tire-cf-day clock rrcvides an accurate
means of time stamping and measuring on all
Mcdels cf System/370. Support of the
time-of-day clock is optional; during
system generation you must specify TOD=YES
in the FOPT macro instruction to include
this sugpcrt in your supervisor.

Ncte: Installaticns that do not wish the
date to increment at 24.00 p.m. can force
the date-change to take place at any,6 given
tire by sgecifying an unrealistic zone
value at system generation time.

The time-of-Jday clock has more extensive
carakilities than are prcvided ty the
current interval timer at location 80.

Highlights of TOD clock support are:

e An accurate time-of-day indication with
a ccnsistent operaticn.

e Autcratic update of system, Greenwich,
and job dates.

e 7Zone value setting when there is a
difference between lccal time and GMT.

¢ IPL-tc-IPL carry over of the clock and
date setting.

What is the Impact?

The cpticnal time-of-day clock support has
caused changes in System Generation, System
Centrol and Service, Sugerxvisor and I/0
Macrcs, Orerating Guide, and Messages. The
informaticn on the messages pertaining to
TOD clock support is contained in DOS
Version 4 Messages, GC33-50009.

Syster Generation. A nurker of additions
have been made to the system generation
FOPT macro:

¢ TOD=YES/NO can ke specified. Use this
parameter to specify whether TOD clock
suppcrt is part of the system.



e If you have a system that contains TOD
support, use the ZONE rararetexr to
specify the difference in time between
your location and Greenwich.

For more detailed information about the
changes made to the system generation
procedure, see DOS Version 4 Systenm
Generation, GC33-5008.

System Control and Service. The fcllowing
changes have been made to the ccntrol
program for installations that have TOD
clock support as part of their system:

e The print formats of the // JOB and /&
statements have been changed; koth the
date and the time-of-day are printed on
SYSLST and/or SYSLOG.

e The jok control SET command has been
changed because the date and clock
cannot ke set after IPL time. If no
TOD clock support is present, the DATE
parameter may be specified. The format
of the SET command is now:

SET [UPSI=nl1l{,LINECNT=n2][,RCLST=n3]
[,RCPCH=ntl{,RF=n5][,DATE=né6]

e The ZONE statement has keen added to
job control. This statement allows you
to reset the value of the time-of-day
temporarily. The format of this
statement is:

// ZONE §EAST|/hh/mm
WEST{

e The SET statement used at IPL time has
been changed; the zone can alsc be
specified. The new format of the SET
statement is:

SET [DATE=valuell,CLOCK=value2]]
[,ZONE=fEAST\/hh/mm]
WEST

Supervisor and I/0 Macros. Because the
time-of-day clock is intended to allow you
to keep track of elapsed time, it is
possible to obtain the correct time at any
given moment. For this purpose you can use
the GETIME macro instruction. This
instruction causes the updated time-of-day
to be placed in general register 1. Thus
the time used by any program or prograrm
routine can be accurately calculated.

Operating Guide. The IPL procedure has
been changed considerably for systems that
include TOD clock support. The "Operating
Guide™ section contains a full description
for the IPL procedure from both card
readers and consoles for systems that
include or do not include TOD clock
support.

RECOVERY MANAGEMENT SUPPORT RECORDER (RMSR)

The Recovery Management Support Recorder
writes environmental data on the recorder
file (SYSREC). You or the CE can establish
the areas that require service by analyzing
the environmental records thus obtained.

The records created by RMSR include
hardware information and pertinent
statistics. Selected intermittent errors
can alsc be recorded.

The types cf recording that RMSR performs
are:

e MCAR (Machine Check Analysis and
Reccrding). A reccrd is written
containing reliability data akout the
system hardware.

e CCH (Channel Check Handler). When a
channel check occurs, channel check
information is logged and an interrupt
is generated.

e Countexr Overflow. A record is written
on SYSREC whenever a statistical
counter {which accumulates the numker
of I/0 errors per device) in the PUB2
takle fills up. The PUB2 takle is a
logical extension cf the PUB table; it
provides a main storage area to
accurulate statistical data.

e Unit Check. A record is written if,
after a certain number of retries,
device ERPs (Errcr Recovery Procedures)
cannot correct an error. The
inforration required for the record is

in the PUB2 table.

e TES (Tape Error Statistics). When a
new tape is opened, a Volume Dismount
Record, containing statistical data for
the previous volume, is written on
SYSREC.

¢ IPL/EOD. I/0 error logging includes
RDE (Reliability Data Extractor). If
ERRLOG=RDE is specified at system
generation, RMSR writes the following
reccrds on SYSREC;

1. An IPL record, which gives the
reason for loading the supervisor.

2. An EOD (End-of-Day) record, which
is written when the ROD command is
given.

e Miscellaneous Data Recorder (MDR).
Reccrdings are made cn the SYSREC file
for errors occurring on the 2715
Transrission Contrcl Unit, 3211 Printer
Buffer, and 3330 Disk Storage.
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Environmental Recording, Editing, and
Printing Program (EREP)

The EREP program edits and prints the error
statistics that RMSR has stored on SYSREC.

Any of the following options can be
performed:

e Edit/print the entire SYSREC file.

e Create/update the history/RDE tapes.

e Selectively retrieve records from
SYSREC or the history/RDE tapes for
editing and printing.

e Summarize SYSREC.

e Create/update the TES history tape.

e Edit/print tape data on SYSREC.

e Summarize tape error data fromw SYSREC
or the TES history tape.

e Clear SYSREC.

e Summarize RDE data from the RDE tape.

What is the Impact?

For the new Recovery Management Support
Recorder functions changes have been made
to System Generation, System Control and
Service, Operating Suide, and Messages.
Detailed information about the messages
that have been changed, added, and deleted
can be found in DOS Version 4 Messages,
GC33-5009.

System Generation. A number of changes
have been made to the macros that must be
specified during system generation.

¢ The MCRR parameter of the SUPVR macro
is no longer required. This parameter
must not be specified.

e The format of the SUPVR ERRLOCG
parameter has been changed; the new
format is:

ERRLOG=YES/RDE

* The TEB parameter of the FOPT macro is
now applicable only to the IBM 2495
Tape Cartridge Reader; the format of
the parameter has not changed.

e The format of the TEBV pararmeter of
FOPT is now:
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TEBV=IR/CR/NO

¢ The n is no longer sgecified in the EVA
parameter of the FCPT macro. The new
forrat of this macro is:

EVA=NO/ (r,w)

e A rararmeter has keen added to the IOTAB
macro: Dxxxx=0/n, in which xxxx can be
2311, 2314, 2321, 3330, 2400, 3410, or
3420. This parameter is used to
reserve PUB2 table srace for devices
that require more than the normal value
of 12 bytes per device for each PUR2
takle entry.

Fcr wcre detailed information akout the
changes that have been made to the system
generaticn procedure, see DOS Version U
System Generation, GC33-5008.

Syster Ccntrol and Service. The following
changes have been made to the information
in Syster Control and Service:

e The Tape Error Recovery Procedures no
longer use the TEBV.

e The section "System Availability Aids",
with its subsections, has keen deleted
and replaced by the section "Recovery
Managerent Support Recorder".

e The section "DOS Volumwe Statistics",
with its subsections, has been deleted
and rerlaced by the section "Tape Error
Statistics".

e Some new operands have been added to
the MODE command fcr further support of
the RMSR feature. The new format of
the MCDE command is:

IR

CR

CE,cuu{,Il,xx,yl
D, xx,vy]

MODE , N

STATUS

ggg[,{g}]{[?{g }][,E=eeee][,T=tttt]}

TH

e The section "Envircnmental Recording,
Editing, and Printing Program (EREP)",
with its subsections, has keen deleted
and rerlaced Ly the section
"Environmental Recording, Editing, and
Printing (EREP) Program".

¢ The section "Error Statistics by Tape
Volurme Utility Program" has keen
deleted and replaced by the section
"Envircnmental Reccrding, Editing, and
Printing (EREP) Program".
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What has been Changed in System Control and Service?

The operating capabilities provided by DOS
Version 4 require a minimum rair stcrage
area of 28K. DCS Version 4 is intended fcr
IBM System/370 configurations that include
one or more IBM 2311 Disk Stcrage TCrives,
IBM 2314 Direct Access Storage Facilities,
IBM 2319s (if attached to a 2314 cr if used
.with the ortional Integrated File Adapter
feature of the Model 135 and 145) cr IEM
3330 Disk Stcrage. The system is disk
resident. Depending on the requirements cf
the particular lccation, the system can be
expanded to include all prccessing grcgrans
that perform the various joks of a
particular installatiocn, cr it car ke
tailored to a minimum system to control a
single program.

Note: All references to CEAIDS have been
deleted and rerlaced ky PDAILS; therefore
all references to CEAREA and CE shculd ke
changed to PDAREA and FD. The CE raraneter
of the MODE command does not fall under
this category and is therefcre rct charged.

What Parts of the Base Manual have
been Changed?

Changes have been made to the following
sections:

Sugervisor

e The Tape Error Reccvery Frccedures
(Tare ERPs) no longer use the TEBV.

e The section "System Availakility Aids",
with its subsections, has keenr deleted
and rerlaced by information in the
section "Recovery Managemert Suggcrt
Recordexr (RMSR)".

e The section "DOS Vclure Statistics”®,
with its suksections, has keen deleted
and replaced by the secticr "Tage Errcr
Statistics”.

Job_Control
e Label information for the 3330 may nct

be suprlied through // CIAR, // VOL,
and // XTENT statements.
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e Some new orerands have keen added to
the NMCLE command tc exterd thke suggort
cf the RMSR featvure.

e The LEE (data security erase) cperand
has keen added tc the MTC ccmmand; this
cperand can be used c¢rnly fcr
340C-se€ries tares.

e For systems with TCD clcck suggcrt, the
rrint fcrmats cf tke JCE and /&
staterents have keen charged.

e Changes have keen mace tc tke SET
cornmand to suproxrt the TICD clcck; the
ZCNE ccmrand has keen adéed fcr the
same reason.

Initial Frcgram Icader

e A new format cf the €ET command has
keen introduced fcr systems that
incluce TOD clcck supgort.

¢ The IFL procedure frcm kcth a card
reader and a ccnscle has keer changed.

e In the list of device tyge ccdes
required for the BLT and CEI ccrrands,
the new devices Lave keen added.

Likrexian

e The calculaticns cf tke stcrage sgace
required for likraries and directcries
cn a 3330 Disk Stcrace have Leen added.

Excklen LCetermination

e The section "Envircnmental Reccrding,
Editing, and Frintinc (EREP)", with its
suksections, has keen deleted and
replaced ky RMSR irfcrraticn.

¢ The section "Errcr Statistics Lky Tape
Volure Utility Frcgrams®™ has keen
celetec and rerlaced ky RMSR
information.



Main Storage Organization

I/0 UNITS CONTROL TABLES

The Tape Error Block by Volure (TEBV) is nc
longer available. Tape error data is now
gathered by means of the Tape Erxror
Statistics (TES) function of RMSR. This
function uses a TES history tape, the
recorder file (SYSREC), and the new PUB2
table. Therefore, the information that was
placed in a TEBV can now be gathered from
these locations.

Device Error Recovery

The following sections, "Recovery
Management Support Recorder (RMSR)" and
"Tape Error Statistics (TES)", now contain
the material formerly contained in the
sections "Device Error Recovery", "System
Availability Aids", and "DOS Volume
Statistics", with their respective
subsections.

Recovery Management Support
Recorder (RMSR)

The DOS Recovery Management Support
Recorder is a comprehensive error recovery
and error logging facility. RMSR controls
attempts at recovery from hardware errors
and produces three basic types of hardware
error recordings: recordings of CPU errors
(MCAR records), recordings of channel
errors (CCH records), and recordings of
device errors (Unit Check records). 1In
addition, RMSR records cextain
environmental and statistical data,
including IPL and EOD records, Counter
overflow records for temporary errors, and
magnetic tape statistics by volume.

Records written by RMSR on the recorder
file  {(SYSREC) can be printed and summarized
in a number of formats by the Environmental
Recording, Editing, and Printing (EREP)
function. By analyzing EREP output, the CE
can plan maintenance activities that
increase system availability, and can more
quickly isolate the cause of failure if a
condition arises that requires unplanned
maintenance. You can use certain EREP
options to extract certain pertinent
environmental and statistical information
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fror the recorder file. For example, one
of the several EREP TES (Tape Error
Statistics) options can be used to assess
the condition of the vclumes in the
magnetic tape library.

System Generation Requirements

RMSR is included in the minimum DOS
superviscr and supports all devices
supported by the system. At systenm
generaticn time, you must reserve space for
a PUR2 table entry fcr each device attached
to the system. The PUB2 table is a logical
extensicn of the PUB takle; it provides an
area to accumulate statistical data on the
operation of the devices. The PUB2 takle
entries vary in length; kecause disk and
tape devices rejuire an area larger than
the standard 12-kyte field, you must
specify the number of each type of disk and
tape device in the ICTAB macro to ensure
that sufficient PUB2 table space is
reserved for them. If this numker is not
specified, space is reserved for two 2311
disks. Figure ITI.1 shcws the length of the
PUB2 entry for =ach device.

) S 1
| Device Type} Length, in bytes, of PUB2 |
| | entry fcr each device i

- + e 1
| 2311 | 24 |
———————————— o
| 2314s2319 | 24 |
- Fmm e 1
| 3330 | 32 |
o e 1
| 2321 | 24 |
; e S 1
| 2400 | 52 |
prmmmmm e + o 1
| 3410 ] 60 |
} e 1
| 3420 | 60 |
F S S 1
| All others | 12 |
L e e e e e e e e e e e o e e e ¥

Figure II.l. Space requirements for the

PUB2 takle.

If there is not encugh PUR2 takle space
at IPL time to contain an area for each
device attached to the system, the message

0I29I INSUFFICIENT PUB2 SPACE
AVAILABLE, RE-IPL

Supervisor 2.3



appears on the console printer-keykoard and
the IPL program is canceled. You rmust IPL
again, deleting devices until the PUB2
space allocated at system generation time
can accommodate the devices remaining.

A DOS supervisor generated for any DOS
supported System/370 model can ke used on
any other DOS supported System/370 model;
this feature is called SYSRES portability.
The size of the extended logout area (used
for recovery from machine checks and
channel checks) differs from model to
model. 1In order to prevent overlaying part
of the supervisor by the extended logout
area when a supervisor generated for one
CPU is used cn a larger model CPU, RMSR
masks off extended logout on a Model 155
CPU. To prevent data loss when running a
supervisor generated for a Model 145 on a
Model 155, specify MODEL=145 and PCRT=155
in the CONFG macro at systemr generation
time; this option reserves sufficient
storage for the Model 155 extended logout
area.

Figure II.2 illustrates the portability
support for machine checks and channel
checks on the CPUs supported by DOS Version
4. It shows under what circumstances full
recovery, incomplete recovery, and invalid
recovery is performed.

- T =
| |MACHINE CHECK| CHANNEL CHECK |
| CCNFG po——mp———r + I i
| | 135]145]1155 | 135 |145] 155 |
b-- e S e -1
| MODEL=135 | A |B,C|B,c | A |B,D| B |
| PORT=NO | | | I o I
e e e S|
| MODEL=145 | A | A |B,2 | A | A | A |
| PORT=NO | | | | | | |
pommm— o G e e s At i
| MODEL=145 | a | a | a | a | a{| a |
| PORT=155 | I I I | | |
G e e At " 1
| MODEL=155 | A | A | a | a | a]| a |
| PORT=NO | | I I | | |
) R I W & 1 L 1
| A = Recovery and Recording |
| B = Recovery |
| C = Incomplete Recovery |
| D= Invalid Recovery. |
L ]

Figure II.2. Portability of the different

CPUs.

RECORDER FILE

You must create the RMSR recorder file
using the file definition statements of the
system. This file is identified as the
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system logical unit SYSREC. The filename
operand (in the DIBL statement) is IJSYSRC;
this name rust be defined as a disk extent
on either the system resident disk or any
IBM 2311, 2314,/2319, or 3330 disk. The
file definition statements must be preceded
ky the // OPTION STDLABEL statement to
ensure that they are retained on the
standard lakel cylinder cf SYSRES.

The recorder file is not CPU or SYSRES
derendent. Thus it can ccntain records
from more than one DOS system.

Once the file is created, no further
operator intervention is required. On
suksequent IPLs the system opens the
recorder file and continues to update it.

To create a recorder file, do the
fcllcwing:

e Assign SYSREC after IPL Lkut kefore
execution of the first jcb.

e Assign SYSREC to a permanently online
disk device such as the system resident
disk.

¢ Add the necessary file definition
statements to the standard labkel deck
and build the standard label portion of
the lakel cylinder. The recorder file
rmust ke defined as an extent on an IBM
2311, 2314/2319, or 3330 disk device.
Split cylinders cannot be used. The
reccrder file requires a minimum of ten
tracks.

e Instruct the system to create the
reccrder file (SET RF=CREATE).

e Do nct include a JOB or /& card until
all informaticn applicable to SYSREC
has been supplied. (The recorder file
is cpened when the first JOB or /& card
is enccuntered.)

Whenever the system is shut down, the
creratcr must issue the Record on Demand
(ROD) command to ensure that statistical
data in main storage is recorded on the
recorder file. The ROD command has no
cperand. BTAM and QTAM use their own
separate wethods of updating the disk
counters during closedown or cancel.

Recording on the recorder file is
surpressed during executicn of the EREP
program.

Figure II.3 shows an example of recorder
file creation. The recorder file kegins at
cylinder 170 and is 43 tracks long. The
reccrder file is created when the JOB card
is processed.



ASSGN SYSREC,X'190°*

SET RF=CREATE

// OPTION STDLABEL

// DLBL IJSYSRC,'DOS.SYSTEM.RMSR.FILE'
// EXTENT SYSREZ,,,,1700,43

// JOB name

Continue with normal jok stream

[DaTE=valuel, [CLOCK=value2l] [ZONE==

If nct in system generaticn
EAST {/hh/nrr]
WEST

If nct in system generaticn

Sukrit with the
rest of the
STCLAREL statements

b o e i e e e T s - — — . 000 St e st S ate

Figure II.3.

RMSR RECORD TYPES

SYSREC contains variable-length recorids
with a maximum size of 200 kytes (including
a standard 24-bytes header). The types cof
recording that RMSR performs are:

e MCAR recordings

e CCH recordings

e Unit check recordings

e Counter overflow recordings

e Tape volume statistics recordings

e IPL/EOD recordings

e Miscellaneous Data Recorder (MDR)
recordings.

Machine Check Analysis and Recording (MCAR)

Two hardware error recovery features,
Hardware Instruction Retry (HIR) and Error
Correction Code (ECC), perform hardware
correction for machine malfunctions. RMSR
interfaces with the error correcticn
hardware through Machine Check Analysis and
Recording (MCAR). When the CPU is in the
'recording mode', MCAR is informed that a
machine malfunction has occurred and has
been corrected by means of a 'soft' (or
recovered) Machine Check Interrupt (MCI).
When the CPU is in ‘'quiet mode', the
hardware correction routines do nct
generate a soft MCI if the malfunction is
corrected. If the hardware correction

Example of recorder file creation.

routines cannot correct the ralfunction, a
*hard' (cr unrecoverakle) MCI is generated
regardless of the mode setting.

When a soft MCI occurs, RMSR writes a
record on the recorder file containing
jdentification informaticon and the contents
cf the machine-independent lcgout area and
the machine-dependent logout area (if
availakle). The operator is notified that
a soft MCI occurred, control is returned to
the interrupted code, and system operation
continues.

When a hard MCI occurs, the MCAR routine
attempts to isolate the failure to a
gartiticn in order to cancel the damaged
task and, if possikle, ccntinue system
operation. If the system cannot continue
kecause failure occurred in an area
critical to system operation, recording is
atterpted, after which the system enters an
unrecoverable wait state.

When a hard MCI is caused by an
unrepairable main storage position within a
problem program area, MCAR dynamically
reallocates storage to remove the 2K byte
area ccntaining the unrerairakle position
from the affected partition. If the
failure cccurred in the upper half of a
foreground partition or in a background
partiticn, the partiticn's ending address
is lowered to the highest 2K boundary below
the address of the failure. If the failure
occurred in the lower half of a foreground
partiticn, the partiticn's starting address
is raised to the lowest 2K boundary above
the address of the failure. If partition
reduction causes the size of a partition
running in SPI mode to ke less than 2K
bytes or the size of a partition running in
katched ncde to ke less than 14K kytes, the

Supervisor 2.5



partition is not usable. When the size of
the partition is successfully reduced,
appropriate supervisor tables are updated
to reflect the change, and the cperator is
notified.

Note: Programs that exceed the size of the
reduced partition cannot be excuted in that
partition. If a foreground partition's
starting address is changed, programs to be
executed in that partition must be
self-relocating or must be link-edited at
the new starting address.

MCAR Modes of Operating: An Error
Frequency Limit (EFL) algorithm prevents
SYSREC from filling up too quickly if a
large number of intermittent failures (soft
MCI) occur. The initial IBM-sugplied EFL
threshold values are eight soft HIR MCIs,
and either eight (Model 155) or sixteen
(Model 145; eight for control storage and
eight for processor storage) soft ECC MCIs
within an eight-hour period. These values
are set at system generation time and can
be changed by the MODE command. A message
is issued on the first occurrence cf a soft
MCI on a System/370 Model 135 and all
recoverable machine checks are disabled.
The MODE command must be issued to
re-enable reporting of soft machine checks.
MCAR supports EFL for- two hardware
facilities:

e Hardware Instruction Retry (HIR)
e Error Correction Code (ECC).

EFL Threshold Values: At IPL time, the EFL
threshold values are established so that
the EFL algorithm controls the nurber cf
soft MCIs recorded. These values are:

e The number of soft MCIs
e A specific time period.

When these EFL values are reached, a
change in mode of operation occurs. Until
the EFL threshold values are reached the
system operates in recording mode. This is
the normal mode of operaticn in which an
MCI occurs for all machine check
conditions. After the EFL threshold values
are reached, ECC (or ECC and HIR) is placed
in gquiet mode. 1In guiet mode no MCIs occur
for recovered errors; therefore, the number
of corrected errors is unknown.

Hardware Instruction Retry (HIR) Modes:
The two HIR modes are:

e Recording; a soft MCI occurs fcr every
hardware instruction correction.

e Quiet; no soft MCI occurs for hardware
instruction correction.
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Exrror Ccrrection Code (ECC) Modes: The ECC

rcdes are:

e Reccrding; a soft MCI occurs for every
main or control storage correction.

e Quiet; no soft MCI occurs for main or
contrcl storage correction.

e Threshold (Model 145 only); a soft MCI
cccurs after a predetermined numker of
unrecorded control storage errors have
cccurred within a given time period.
Threshold mode is a hardware function
and is not affected ky EFL threshold
values.

If HIR is in quiet mwode, ECC is also in
quiet mode. When ECC is in quiet mode, HIR
can still ke in recording mode.

At IPL time the system assumes the
IBM-supplied EFL threshold values; these
values can be changed ky the MODE command.
When IPL is completed:

e For the Model 145, recording mode is
entered for HIR, quiet mode is entered
for main storage ECC, and threshold
node is entered for control storage
ECC.

e For the Model 155, full recording mode
is entered for koth HIR and ECC.

Channel Check Handler (CCH)

When a channel check occurs, channel error
information is logged and an interrupt is
generated. The CCH resident program (the
Channel Severity Detect Routine) analyzes
the severity of the malfunction. If the
severity is such that system operation need
nct ke immrediately terminated, the CCH
resident program:

e Builds the Error Reccvery Program
Interface Bytes (ERPIR) containing
error information for use by the
aprrogriate CCH/ERE.

¢ Records the error information on the
recorder file.

e Attempts to isolate the error to a
device.

If the error cannot be isolated to a
device, CCH cancels all rroblem programs
that use the malfunctioning channel.

If the error can be isolated to a device
and the device is sugpcrted ky a CCH/ERP,
the appropriate CCH/ERP is loaded into the
Recovery Transient Area (RTA). Then ERP



examines the ERPIB supplied by CCH and
determines the severity of the errcr.
Whenever possible, the failing channel
command is retried. If the failure cannot
be retried, or if retry fails, a message is
written on SYSLOG and all probler programs
using the failing device are canceled. If
recovery 1s successful, a message is also
written on SYSLOG, unless SYSLOG was the
failing device. Certain retry conditicns
require manual operator intervention to
enakle proper retry.

Note: If the 'accept unrecoverable error'

bit in the CCB is on, the error is posted
and control is returned to the problem
program.

If no CCH/ERP is availakle for an error
isolated to a device, all problem rrograms
using that device are canceled.

Error recovery after channel detected
errors is supported for the following IBM
I/0 devices:

e 1403 Printer

e 1443 Printer Model N1

e 3211 Printer

e 1442 CTard Read Punch

e 2540 Tard Read Punch

e 2501 Card Reader

e 3505 Card Reader

e 3525 CTard Punch

e 3210 Console Printer-Keyboard Model 1
e 3215 Console Printer-Keyboard

e 2311 Disk Storage Drive

e 2314 Direct Access Storage Facility
e 2319 Disk Storage

® 3330 Disk Storage

e 2321 Data Cell Drive

e 2400-series Magnetic Tape Units

e 3400-series Magnetic Tape Units.

Device Error Recovery

Each I/0 device or class of I/0 devices has
a unique device error recovery routine.
The appropriate routine is entered from the

channel scheduler upon detection of an
errcr. The function of the error recovery
procedures (ERP) is to attempt recovery
frer the error either thrcocugh programmed
recovery or by operator intervention. If
recovery is not possitle, the following
choices are available, where applicable:

1. The error can be ignored.
2. The task can be termrinated.

3. The problem program can take action
(exit to a user rcutine).

4. The record in error can be byrassed.

Depending on the type cf error, the type
of device, and whether Logical ICCS is
used, scre or all of these options are
available, Choices 3 and 4 are availble
thrcugh LICCS only. In the aksence of any
other options, only choice 2 is available.

At the time the error is first detected,
kefore ERP is called tc attempt recovery,
RMSR accumulates certain information
relating tc the status of the device in the
PUB2 for the device. The device ERP then
gets contrcl and tries tc correct the
error. If the ERP cannot recover, RMSR
kuilds and writes the Unit Check record,
ccntaining the statistical data from the
PUB2 and the status and sense information
at the tire the ERP determined the error
was unrecoverable. If the ERP recovers,
the statistical data in the PUB2 is not
cleared. This information is recorded at
the next permanent errcr for that device,
at the next statistical counter overflcw
fer that device, or at End-of-Day when the
operatoxr issues the ROD command.

Besides the Unit cCheck record (written
fcr every rermanent error) and the Counter
Overflow record (written when a statistical
ccuntexr recomes full or when the operator
issues the ROD command), RMSR also writes
Tape Vclure Dismount reccrds. The data
recorder in the Tape Volume Dismount
records ccrresponds to the data formerly
accumulated in the TEBV table; the EREP TES
(Tape Errcr Statistics) cptions are used to
format and summarize this data.

UNIT CHECK RECORD: Device ERPs attempt
recovery from an error, usually by retrying
the failing channel command. If the error
is not corrected after a certain number of
retries, RMSR writes a Unit Check record
which ccntains hardware information (sense
data), statistical data, and identification
data. All information relevant to the
status cf the device at the time the
failure is determined to be permanent is
ccntained in this record. One Unit Check
record is written for each permanent error.
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RMSR resets the statistical counters in the
PUB2 table at the same time.

COUNTER OVERFLOW RECORD: Whenever a
statistical counter in the PUB2 takle fills
up, a Counter Overflow record is written on
SYSREC. The Counter Overflow record is
also written for each device that has
unrecorded statistics when the operator
issues the ROD command. The statistical
counters in the PUB2 table for the device
are cleared at the same time.

TAPE VOLUME DISMOUNT RECORD: When
processing standard labeled tapes using
LIOCS, RMSR makes a recording on SYSREC
each time a new volume serial numrber is
detected. When the tape is opened, the
numkter of the current tape is corpared with
the serial number in the PUB2 for that tape
drive. 1If the serial numbers are
different, a Volume Dismount record,
containing volume usage and Tape ERP
recovery statistics, is w#ritten on SYSREC.
The statistical counters in the PUB2
relating to usage and error recovery action
are cleared and the serial number is
updated. Processing continues and
statistical data for the new tape is
accumulated in the PUB2 takle.

IPL/EOD: I/0 error logging includes RDE
(Reliability Data Extractor). If
ERRLOG=RDE is specified at system
generation, RMSR gathers hardware
reliability data that IBM personnel use to

evaluate hardware performance.

Two types of RDE records are written on
SYSRECZ:

1. IPL records. These reccrds sgecify
the reason for excuting IPL.

2. EOD (End-of-Day) records. RMSR writes
these records when the operator issues
the ROD command. The RCD corrand must
be issued before the system is shut
down to avoid losing statistics nct
yet recorded.

MISCELLANEQUS DATA RECORDER (MDR): RMSR
makes recordings on the SYSREC file for the
3211 Printer Buffer errors and the 3330
Disk Storage errors.

Tape Error Statistics

One of the major factors affecting the
quality of an operating system is the
condition of storage media such as magnetic
tape. These media can easily be damaged by
dust, foreign materials, fingerprints, and
particles of oxide coating.
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The influence of these environmental
factors makes it desirable tc record the
nurker of read and write errors occurring
on each tape volume. By monitoring this
error rate, you can assess the condition of
each vclume in your tage likrary.

Read and write errcrs per volume and
tape unit for 2400~ and 3400-series
ragnetic tape units are recorded ky RMSR in
Tape Volume Dismount records. You can
print and summarize this data using the TES
options of EREP.

Vclure statistics are automatically
accumulated for all labeled tapes opened
thrcugh the use of Logical IOCS. RMSR
compares the current volume serial number
tc the nurker contained in the PUB2, and
writes a Volume Dismount record if the two
serial nurkers are different.

Statistics of nonstandard lakeled and
unlabeled tapes can be gathered by:

e Individual Recording (IR), or

s Combined Recording (CR).

IR is used if the tape statistics are to
ke reccrded and reset at each tape OPEN.
CR is used if all the statistics of
ncnstandard lakeled and unlabeled tapes
rcunted cn the same unit are to ke
accumulated. These statistics are recorded
at end-cf-job or when the first standard
labeled tape is opened on the tape unit.

The reccrding mode for nonstandard
labeled and unlabeled tares is specified at
system generation time in the TEEV
paraneter cf the FOPT macro (see DOS
Version 4 System Generation, GC33-5008).

The wcde of recording for nonstandard
labeled and unlabeled tapes can be changed
with the tape options cf the operator's
MODE command.

ERROR VOLUME ANALYSIS (EVA)

If EVA is specified at system generation
tire in the FOPT macro, a message is sent
to the console printer-keyboard every time
a rredeterrmrined numker of temporary read or
write errors is exceeded on a currently
accessed tape volume. EVA is used for both
labeled and unlabeled tape files.

The information message sent to SYSLOG
ccntains the numker of temporary read or
write errors, SIO instructions, physical
unit, and, if standard lakeled tape is
used, the volume serial number. If
ncnstandard lakeled cr unlakeled tape is



used, the system operator should ncte the cuu Channel/unit address (rhysical
volume identification cf the vclume that is unit).

in use when the message is received; this

allows him to monitor the message. The

ressage format is: TR=nnn Number cf ternpcrary read
€rrors.
4F10I xxxxxx cuu TR=nnn TW=nnn SIC=nnnnn TW=nnn Nurber of tengpcrary write
€rrors.
where
SIO=rnrnn Nurker of SIC instructions.
XXXXXX Serial numker of standard
labeled volume (klark when Either the TR=nmnn crx TwW=nnn field
nonstandard lakeled orx contains cne more than the rredetermined
vnlabeled volume is Leing exrcr threshcld specifie¢ in the FCPT macrxc
used). instructicn.
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Job Control

JOE CONTROL_ FUNCTIONS

JOB ACCOUNTING INTERFACE

The high core address in the ccmnuricaticns
region contains zeros for lirk edit ghases

and phases of which the name start with a $
sign.

Note that there may be a difference cf
one second ketween the jok duration as
printed at ECJ and the timre calculated Ly
deducting the jok start time from the job
end time; this is due to the fact that
fracticns of secconds are truncated.

When $JOBACCT is called irtc main
storage, no skipping to a new page on the
printer is performed.

The difference between start and stop
times does not necessarily equal the sur cf
CPU, All Bound, and Cverhead times. Ar
additional reason for this is that all
processing performed between the erd-cf-jck
of cne job and the execution of the second
jokb step in the next Jjcb is charged tc the
first jok step of that jok. The user phase
is called again when the next EXEC
statement or a /& statement is read. Thus
the time required to initiate a jck cxr jck
ster is charged to the previous jok step.
(The initiation time fcr the first jcb steg
is charged tc the control program.) When
the system is in the wait state after IPL
or in between two joks, the time used is
charged to the All Bound time cf the first
ster of the next jok; the start time of
that job is set after the JCE statement has
been read.

If a jok has to ke canceled or is
terminated in reply to a jck ccrtrcl
message, the cancel code in the Jot
Accounting table.is zero (Jck Ccrtrcl keers
control and continues processing).

Commands and Statements
ALLOC

One of the reasons why stcrage is rct
allccated is that a jok control allocation
would reduce the background area (cr
foregrcund arxea(s) while operating in the
batched foreground mode) tc less than 14K
bytes.
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ASSGN

The specification cf the IGN cpticr with
ASSGN is nct valid fcxr SYSRLR, SYSIPT,
SYSIN, SYSREC, and SYSCLBE, ncr fcr PL/I (D)
cr CCBCI programs.

If the ASSGN comrmand cr statement is
specifiec with the ALT parameter, a
reassignment that has keern made fcr the
criginal assignment must alsc ke made for
the alternate assignnert.

The specificaticn cf the TENE cpexand is
rct valié fcr SYSCLE.

CANCEL

The CANCEL conrmand shculd nct ke given
while prccessing the first statenert after
IPL. The jok can ke canceleé wken the
message RECCRLCER FILE xx% FULL has keen
issued.

CIAE

The conbination of this statement with VCL
ard XTENT should nct ke tsed tc prcvide the
extent and label infcrmaticn fcr a 333¢.

DLEL

Tcgether with the EXTENT statement, cnly
DLBL should be used tc surply extent and
lakel infciration fcr the 333C.

Fcr cutrut files the crrrent date is
tsed as the creaticn date and DCS _Vexsicn 4
is used as the systen ccde.

EXTENT

Together with the LCLEL statement, cnly
EXTENT shculd ke used tc svpgply extent and
lakel infcrrmation fcr the 3330.

Note: The EXTENT cards shculd ke checked
carefully kecause an invelid field in the
card causes the defauvlt cpticns cr the



values entered by the previcus EXTENT card
to ke cverwritten by the valid entries cf
the flagged statement.

JOB

The print format of this statement is
changed if time-of-day clcck sugpcrt is
provided.

If the JOB statement is printed on SYSIST,
the date and time-of-day are rrinted cr the
same line in columns 73-100. If the JCB
statement is printed on SYSICG, this
information in printed on the next line.

In koth cases the format is:

DATE mm/dd/yy,CLCCK hh/nn/ss
or
DATE dd/mm/yy,CLOCK hh/nn/ss

Notes:

1. If the JOB card is omitted from the
job stream, no duraticr and/cr date is
printed at end-of-jok (whern the /¢
card is read).

2. The start time that the jck acccurting
routines store in bkyte 36 of the Job
Accounting Table is calculated frcrm
the values in main storage locations
80 and 84.

MAP

Field 3 of the main stcrage map prcduced
when the MAF command is processed in the

attenticn routine centairs klanks fcrx a
partiticn with a CK kytes allccaticn.

MCLCE

Ncte: The following infcrmaticn replaces
the MOLCE ccrrmand infcrrmaticn in the kacse
Fuklicaticn.

The MOLCE ccmmand prcvicdes the fcllcwing
cpticns fcr contrclling reccverakle machine
check interrupts (NCI):

¢ The nmcée cf reccrdinc for inlakeled and
nonstandard lakeled tare can ke reset.

e The recording ncde fcr a particular
cevice cther thkar a telerrccessing
device can be set to intensive or
diagncstic, or nc reccrding ncde can ke
specified.

e The ncce that the system is cperating
in (tke status cf the systen) can ke
requested.

e An EFL threshcld valve can ke srecified
to override the IBM-suprlied valte.

e The MOLE comrmand can alsc ke used to
rlace the Model 145 centrol stcrage ECC
in threshold ncde.

The MCDE ccmmand is a notaticnal ccmmand.
Cperands cf the MODE can ke entered in any
crdexr ané must ke ccntinucus (that is, nc
klanks are allcwed between or within
cperands). The STATUS cperard camnrct have
any cther crerands kefcre cr after it.
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The total length of the MODE ccmmand
must not exceed 30 characters.

Jcc_Format
IR
CR
CEcuul b [.xx.y]
[,D[,xx,y]]
MQODE N
R
STATUS *
HIR UMH [ R ][,E:eeee][,ﬁtm]
ECC [ Q
TH

*Note:

specified,

When either HIR or ECC is
at least one of the optional

operands within these braces must ke

selected.

TH is only valid for the Model

145 when ECC,C is specified with the MCDE

command.

The meanings of the operands are:

Operand Meaning

IR
CR

CE

Recording mode for nonstandard
lakeled and unlabeled tape.
Specify Individual Recording (IR)
if you wish to record and then
reset the tape error statistics at
each tape OPEN. Specify Combined
Recording (CR) to accurulate all
the statistics from nonstandard
lakeled and unlabeled tape on a
specific tape unit until a standard
lakeled tape is opened. Then cne
recording of the statistics from
all the nonstandard labeled and
unlabeled tapes is made on SYSREC,
and the statistical counters are
reset in the PUB2 takle.

The recording mode for a device at
physical location X'cuu' ray be
reset. The possible recording
modes are:

L Normal. The default,
is assumed.

normal,

I Intensive.
continues.
next seven

Normal recording
In additicn, the
errors of a
particular type (xx,y) or the
next seven errors of any type
(if xx,y is not specified) are
recorded. The number cf I/O
retries required for success is
not recorded.

D Diagnostic.
continues.

Normal recording
In addition, the

STATUS

next seven errors of a
particular type (xx,y) or the
next seven errors of any type
(if xx,y is nct specified) are
recorded. The number of I/O
retries required for success is
also reccrded.

N No recording.

When the recording mcde parameter
is the last parareter of the MCDE
command, a check is mrade to see if
all errors are recorded. When in
intensive or diagnostic rode, it is
pcssible to check for only one type
of error. 1Indicate the bit to be
examined with:

(xx,y) where y is the bit (0-7)

and xx the byte (0-31) of
sense data to ke checked.

On SYSLOG a report is printed which
indicates:

e The type of facility used
(HIR,ECC).

e System mode of operation.

e Current error count.

¢ Error count threshold.

e Current elapsed time.

e Time threshold.

e Number of buffer pages deleted.
A buffer page is a 32-byte work
area in control storage that is
used by the Model 135 hardware
rrcgram.

The status repcrt formats are:

R
HIR,{Q},aaaa/eeee,bbbb/tttt

Fcxr the Model 132

R
ECC, Q}

Fcr the Model 145

R M
ECC,{Q}){C},aaaa/eeee,hbbb/tttt

Fcr the Model 15¢%

R
ECC,{Q},aaaa/eeee,bbhb/tttt

BRUF DLT=xxx

Jok Control



where:
aaaa = Current error count
eeee = Error count threshold
bbbb = Current elapsed time
tttt = Time threshold
xxx = Total number of inoperable
buffer pages deleted.
HIR Hardware Instruction Retry. This

operand changes the mode of the
HIR facility to R or Q and/or
modifies the error count threshold
and/or time threshold.

Note: When HIR is placed in quiet
mode, ECC also goes into quiet
mode.

ECC Error Correction Code. This
operand changes the mode cf the
ECC facility to R or Q, and/or
modifies the error count threshold
and/or time threshold. ECC,R and
ECC,Q are the only valid modes of
diagnosis for the Model 135. If
ECC is specified for a Model 145,
M or C must also ke specified.

ECC can also place the Model 145
control storage in threshold mode.

Note: Use of the Error Correction
Code (ECC) in full recording mode
may cause severe syster
degradation. Thus, the
[Ecc,M/C,R] operand combination of
the MODE command should cnly be
used by the customer engineer or

at his reguest.

R Recording Mode

MODE R - places both HIR and ECC
in recording mode.

MODE HIR,R - places HIR in
recording mode.

MODE ECC,R (Model 155) - if HIR is
already in recording mode, it
places ECC in recording mode.

MODE ECC,M,R (Model 145) - if HIR
is already in recording mode, main
storage is placed in recording
mode.

MODE ECC,C,R (Model 145) - if HIR
is already in recording mode,
control storage is placed in
recording mode.

MODE HIR,D - places both HIR and
ECC in gquiet mode.
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MCDE ECC,Q (Mcdel 135 and 155) -
places ECC in guiet mode.

MODE ECC,M,C (Mcdel 145) - places
main storage in quiet mode.

MCDE ECC,C,C (Model 145) - places

centrol storage in quiet mode.
Mcr C Main or contrcl storage: M or C
is only valid for the Model 145.
M or C must ke sprecified when ECC
is specified for the Model 145.
M indicates main storage and C
control storage.

TH Threshold Mode: on the next
occurence of an ECC control
storage errcr, control storage is
placed in quiet mode. TH is only
valid for the Model 145 if ECC,C
is specified. TH places the Model
145 control storage ECC in
threshold mode.

Values entered for E and T must
ke within the fcllowing decimal
ranges:

E=eeee
T=tttt

E - 8 (initial value) through 9999
T - 8 (initial value) through 9999
The IBM-supplied value is 8.

Ncte: Whenever HIR is in quiet
wcde, ECC mode wust not be

changed.

For the Model 135, the only valid
rwrcde commands are:

MODE CE, ...
MODE STATUS
MODE ECC,Q

MODE ECC,R

MTC

The DSE (data security erase) operand has
bkeen added to the MTC command for
3400-series Magnetic Tape Units.

JCS Forrat

// MTC DSE,SYSnnn



JCC_Format

MTC DSE,{X'cuu'}

S¥Snnn
DSE Data security erase (3400-series
only). This command erases a tape

from the point at which the
operation is initiated up to the
end-of-tape reflective marker. If
data is written after the
end-of-tape reflective rarker, you
must erase that data with [//] MTC
ERG,S¥Snnn.

To ensure that a DSE failure is
detected guickly, rewind or
rewind-unload should be performed
with an MIC rather than manually.

If the DSE command is issued
when the tape is at lcad roint,
the contents of the tape,
including the volume label, are
erased completely. In such a case
the tape must be reinitialized or
a tapemark must be written on it
before it can be used again.

The partition that issued the
[/7]1 MTC DSE command is placed in
the wait state until the
end-of~-tape reflective marker is

reached.

SYSnnn Represents any logical unit.

X'cuu' Represents the channel and unit in
hexadecimal, where c is the
channel number (0-6) and uu the
unit numbexr, 00-FE (0-254).

SET

The SET command initializes the UPSI
configuration, specifies the number of
lines to be printed on SYSLST, specifies
the remaining disk capacity when SYSLST or
SYSPCH is assigned to disk, and defines to
the system the status of the recorder file
on SYSREC used by the Recovery Management
Support Recorder (RMSR) feature. The SET
card must precede the JOB card in job
control sequence.

JCC Format

BET [0PSI=nl1l[,LINECNT=n2][,RCLST=n3]
[ ,RCPCH=n4][,RF=n5][,DATE=n6]

The time-of-day clock can only be set
during IPL. Therefore the CIOCK parameter
cf the jcb control SET ccmmand is no longer
supported. The DATE parameter may only be
srecified if the TOD clock is not supported
in the system or if the clock is not
creraticnal.

RF=n5 Defines to the system the status
of the recorder file (IJSYSRC) on

SYSREC used Ly the RMSR routines.

n5 can be:

YES An active recorder file
exists on the system
and can be orened as an
input file.

CREATE Instructs the system to
create a recorder file
when the first JOB card
is encountered.

VOL

The VOL command, in combination with the
CLAB and XTENT commands, should not ke used
to supply label and extent information for
the 3330.

XTENT

The XTENT command, in combination with the
CLAB and VOL command, should not be used to
suprly lakel and extent information for the
3330.

ZONE

This _is _a_new_statement. It initializes
the value cf the jok zcne field in the
communications region (bytes 143 and 1u44).
If nc ZONE statement is supplied, jok

control supplies the zcne given in the

system zone field in the communications
regicn extension (kytes 68 and 69). If no
DATE statement is supplied, the job date is
updated ky means of the values given in the
system date field and in the ZONE
statement.

Locations that are on Greenwich Mean
Timre need not specify the ZONE statement or
can specify

// ZONE EAST/00/00 or
// ZONE WEST/00/00.
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JCS Format

// ZONE §EAST)|/hh/mm
WEST

EAST A geographical position east of
Greenwich.

WEST A geographical position west of
Greenwich.

hh/mrm A decimal value which indicates the

difference in hours and minutes
between local time and Greenwich
Mean Time. hh may ke in the range
0-12, mm in the range 0-59.

This statement is only accepted if
time-of-day clock support is included in
the system. Otherwise, the message 1S0nD
INVALID STATEMENT is printed on SYSLOG and
SYSLST.

/& ~-—- END OF JOB
If time-of-day clock support is provided,

the end-of-job statement is printed on
SYSLST in the following format: columns
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1-3 contain EOJ, columns 5-12 the jok name,
cclurns 14-72 klanks cr any user comments,
and columns 73-118 the date, time-of-day,
and jok duration in the following format:

CATE mn/dd/yy,CLOCK hh/mr/ss,
DURATION hh/mm/ss

Cx

DATE dd/mm/yy,CLOCK bh/mr/ss,
CURATION hh/mm/ss

On SYSLOG, the date, time of day, and
job duration (the amount of time elapsed
ketween the start and the end of a job) are
printed in the same format, occupying 46
pcsitions, on the line fcllowing the
end-of-job statement.

If time-of-day clock support is part of
ycur systen, the zone and date values are
reset every time this statement is
enccuntered.

Ncte: The stop time that the Jokt

Accountlng routines store in byte uo of the
Jck Accounting Takle is calculated from the
values in main storage lccations 80 and 84.



Note: The following informaticr rerlaces
the information about the SET statement in
the base puklication.

The only communication required at IPL tire
is the SET statement. If any ALT or DEL
statements are required, they mwust rrecede
the SET statement. The SET statement is
entered via the communicaticrs device
(3210, 3215, or a card reader) ard is in
the following format:

T
Operation |Operand
L

SET [DAaTE=valuel(,CcLCCK=value2]|
[,ZCNE={EAST }/hh/mr]

WEST

o — . s S . oy
o e e — e =
[ S S "'}

valuel Specifies the year, mcrth, ard
day of the mcnth ir cre cf the

fcllowing formats:

mm/dd/yy
dd/mn/yy

value2 - Specifies the local tire-cf-day

in the format hh/mm/ss.

EAST

Sspecifies that the installation
is located at a gecgrarhical
position east of Greerwich.

WEST

Specifies that the installaticn
is located at a geographical
position west of Greerwich.

The parameters that have to ke specified
with the SET statement deperd ugcn the tyre
of system and the type of communications
device used. The follcwing grcugs can ke
distinguished:

1. 3210/3215; system without TCD clock
suprort and without Jok Accounting and
QTAM. The statement must ke given in
the form SET DATE=valuel. CLCCK and
ZONE may be specified kvt are igncred
(message 0I31A is printed).

2. 3210/3215; system withcut ICLC clcck
support but with Job Accounting and
QTAM. The statement must ke given in
the form SET DATE=valuel,CLCCR=value2.
ZONE may be specified kut is igncred
(ressage 0I31A is printed).

Initial Program Loader (IPL)

321C0/3215; syster with TOL clcck
supgcrt. If the TCL clcck is in the
set state (message (I3CI is printed),
the statement may ke given in cne of
the fcur rossikle fcrws, derending cn
whether the clcck valves are
satisfactory. If tlre TCLC clcck is in
the nct-set state (message (I31A is
printed), the statement must ke given
in either of twc forms:

SET CATE=valuel ,CLCCK=valueZ cr

SET with all three rarameters. If the
TCD clock is incperative (01321 is
printed), the same grccedure nust ke
fcllcwed that is required fcr systerms
that have no TCD clcck svpgpcrt (eithex
1 oxr 2 above).

Caré keader; system witkott TCP clock
suppcrt and witkctt Jck Acccenting and
CIAN. The ccmmand mtst ke civen in
the fcrm SET CATE=valvel.

Caré Keader; systemr witkout TCD clock
surgpcrt kut witk Jok Accounting and
CTAM. The commané myst ke given in
the fcrm

SET L[ATE=valuel,CLOCK=valuez.

card keader; system_with TCLC clcck
Suppcrt. The SET ccmrand may ke given
withcut parameters. However, if the
clock is in the 'nct set' cx ‘errcr'
state (the system enters a kard wait
state and message ccde (I31A is in lcw
main storage), the IFL prccedure nust
be rereated and the SET ccmnmand mrist
be given with LCATE and CLCCK cr with
all tkree parameters. If thke clcck is
not crerational (the systen enters a
haré wait state ané message ccde (CI32A
is placed in 1lcw rain stcrage), the
IFL rrocedure cannct ke perfcrmed frcnm
a card reader. In such a case the
systen must be lcaded vsing a 321C cx
3215,

Nctes:

1.

The date and time-cf-day sugrlied in
the SET command fcr systens that have
TOL clock suppcrt mtst ke realistic
values; the time-cf-day clcck must
always contain the exact time (that is
the time that has elarsed since
Januvery 1, 19C¢0, (CC.CC a.m.).
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2. If the SET statement ccntains the DATE
and CLCCK parameters and the system
contains TOD clock suggcrt, the
orerator must depress the TCLC clock
switch cn the system ccrtrcl panel tc
the ENABLE SET position at the exact
time he has specified in the CLOCK
parameter. The syster lccgs until
this switch is derressed.

CEVICES

Figure 1I.4 lists the device tyges
availakle with DCS Versicr 4. Trkis fiqure
shcws the card code ané Cevice tygpe; ycu
must use the card ccde ir ALL statements
when adéing a device tc ycur systenm.

Card Code Actual IBM Device Device Type Device Type
X'nn’
240079 9-track Magnetic Tape Units (2400-series) 50
240077 7-track Magnetic Tape Units (2400-series) 50
341079 9-track Magnetic Tape Units (3400-series) 53 ) .
M tic T D
341077 7-track Magnetic Tape Units (3400-series) 53 agnetic Tape Devices
342079 9-track Magnetic Tape Units (3400-series) 52
342077 7-track Magnetic Tape Units (3400-series) 52
24957C 2495 Tape Cartridge Reader 51 Tape Cartridge Reader
1442N1 1442N1 Card Read Punch 30
252081 2520B1 Card Read Punch 31 Card Read Punches
2596 2596 Card Read Punch 30
3525RP 3525 Card Punch (with optional read feature) 23
2501 2501 Card Reader 10
2540R 2540 Card Reader 1 Card Readers
3505 3505 Card Reader 12
2540P 2540 Card Punch 21
252082 2520B2 Card Punch 20
1442N2 1442N2 Card Punch 22 Card Punches
252083 2520B3 Card Punch 20
3525P 3525 Card Punch 23
1403 1403 Printer 40
1403U 1403 Printer with UCS feature 42
1443 1443 Printer 41 Printers
3211 3211 Printer 43
3525P 3525 Card Punch {(with optional print feature) 23
1050A 3210, 3215 Console Printer-Keyboards 00 Printer-Keyboards
UNSP Unsupported Device FF No burst mode on multiplexor channel
UNSPB Unsupported Device FF Burst mode on multiplexor channel
231 2311 Disk Drive 60
2314 2314 Direct Access Storage Facility 62
2314 2319 Disk Storage Facility 62 DASD
3330 3330 Disk Storage 63
2321 2321 Data Cell Drive 61
1419 1255 Magnetic Character Reader 72
1419 1259 Magnetic Character Reader 72
1419 1419 Magnetic Character Reader 72 MICR - Magnetic Ink Character
1419P 1419 Dual Address Adapter Primary Control Unit 73 Recognition Devices
1419S 1419 Dual Address Adapter Secondary Control Unit 74
2701 2701 Line Adapter Unit DO
2702 2702 Transmission Controi Unit D1 Teleprocessing Lines
2703 2703 Transmission Control Unit D2
2955 2953 Data Adapter Unit D7 Data Link for RETAIN
1017 1017 Paper Tape Reader with 2826 Control Unit Model 1 78
1017TP 1017 Paper Tape Reader with 2826 Control Unit Model 2 D5 Paper Tape Readers
2671 2671 Paper Tape Reader 70
1018 1018 Paper Tape Punch with 2826 Control Unit Model 1 79 Paper Tape Punches
1018TP 1018 Paper Tape Punch with 2826 Control Unit Model 2 D6
1419 1270 Optica!l Reader Sorter 72
1419P 1275 Optical Reader Sorter 73
1287 1287 Optical Reader 77 Optical Readers
1288 1288 Optical Page Reader 17
2260 2260 Display Station or 1053 Printer Cco
3277 ‘| 3277 Display Station or Printer BO Display Station
32778 3277 Display Station or Printer running in burst mode on the MPX channel BO
7770 7770 Audio Response Unit D3 Audio Response Units

Figure II.4. Cevice type codes; use these codes in ALCLC and LEL statermerts.
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Disk Storage Space Required for Libraries
ind Directories

You must determine the amount of space
allocated to each of the likraries and
directories. Each library consists of one
or more complete disk tracks. Each
Jirectory occupies the first track(s) of
the first cylinder allocated to its
respective library.

applies to the 2311,

tc the 3330.

equally tc the 2311, 2314/2319,

Librarian

If the formula applies

given cnly once.

CIRECTORY SIZES

Figure II.5 summarizes the track

3330,

the one to the right

it is

requirerents for the ccre image,
In each of the formulas contained in relocatable, and source statement
this section, the formula to the left directcries.
r - ———= - ~==—
] Directory |
. T === m oo ome oo 1
| Core Image | Relocatable | Source Statement |
e ——— b e e $omm —— e
| NUMBER OF ENTRIES: | | | |
| | I | |
| first track ] i44)chase | 175)rcdule | 155} book
|2311 other tracks | 144 rentries | 180 entries | 160 entries |
| last track | 143 | 179 | 159
I I | | [
| (first track | 270)ghase ] 335)rcdule ] 265) ook
|2314/2319{other tracks | 270 pentries | 340 entries | 270¢entries
| last track | 269 | 339 | 269 |
| | I | [
| Sfirst track | 468 )Phase | 555) rcdule | 435) ook |
13330 other tracks | 468 entries | 560/ entries | 440 entries ]
| last track } 467 | 559 | 439 |
————————— -4 -—- + e
| NUMBER OF TRACKS: i | | |
| pt+l | r+6 I b+6 I
[2311 | TCD = ——- | TRD = ——- | TSD = ——- |
| | 144 I 180 [ 160 |
I I | | I
| | p+l | n+6 | b+6 I
|2314/2319 | TCD = —-—— | TRD = ——- | TSD = ——-— |
| | 270 | 340 | 270 |
| ! | | |
| | E+l | w+6 | k+6 |
13330 | TCD = —-—- | TRD = ——- | ISD = ——- |
| | 468 | 560 | 440 |
b - L - R N g
|p = Total number of phases in the core image library. ]
|m = Total number of modules in the relocatakle likrary.
|b = Total number of books in the source statement library.
[
|Note: The value TxD is rounded to the next higher integer if a remainder results. |
L - - - _ _— S J

"igure II.5.

Calculation of the tracks required fcr directories.
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Core Image Library Size 1.

Each track allocated to the core irage
library contains 2 fixed-length klocks on 2.
2311 (or 4 fixed-length blccks on the

2314-2319 or 8 fixed-length klocks on the

3330). Each block contains a maximum cf

1728 (or 1688 or 1504) bytes of

instructions or data. The core imrage

library contains exactly the same 3.
information as is loaded into main storage
for execution. Each phase is written
beginning in a new block. The nurber of
tracks required for the core image library
can be calculated as follows:

The number of separate control
secticns.

The use of DS (define storage)
staterents, which reserve storage that
may or may not be utilized for data
ccnstants defined in the program.

Alternation of the location counter
during assemkly (use of ORG
statements). :

The following calculations approximate
fairly accurately the likrary area required

for typical programs.

1. Determine the number of blocks (B)

required for a phase: 1.
L L L
B = ———— B = ———— B = ——n
1728 1688 1504

where L is the total number of bytes
in the phase. The value B is rounded
to the next higher integer if a
remainder results.

2. Determine the total number of blocks
(Bt) required for all phases in the
core image library:

Bt = B1 + B2 + B3 +4....+ Bn
3. Determine the number of tracks (TCL)

required to hold all phases in the
core image library

Bt Bt Bt 2.
I'CL = —— ICL = —-
2 4 8

4, Determine the number of cylinders
(CCL) required to hold the core image 3.
library and core image directcry:
TCD+TCL TCD+TCL
CCL=——m
10 20 19

TCD+TCL

The value of CCL is rounded to the
next higher integer if a remainder
results.

Relocatable Library Size 4.

Each track allocated to the relocatable

library contains 9 fixed-length blccks fcr

the 2311 (or 16 fixed-length blocks for the
231472319 or 28 fixed-length blocks for the 5.
3330). Each block is 322 kytes long. A

numker of factors affects the packing cf
information in these blocks. The factors
include the following variables:
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Determine the number of blocks (Bc)
required for all cards or statements
except the actual program text.
Assure a separate klock for each card
of the following tyges:

a. PHASE

b. INCLUDE

c. REP
d. END
e. SYM
f. ENTRY

Let Bc equal the total number of cards
of the akove tyges.

Determine the number of blocks (Be)
required for ESD and RLD cards.
Assure a separate bklock for every two
ESD or RLD cards.

Determine the number of blocks (Bi)
required for the actual instructions
or data in the TXT cards. Assume an
average of 200 kytes of text in each
block. (A maximum per block, for
ccntinuously assigned text, is 264
bytes per block.) Thus,

total bytes of text in TXT cards
Bi = -

200

Determine the total number of blocks
(Bn) required for a module in the
relccatakle likbrary:

Bn = Bc + Bi + Be

Determrine the total numker of blocks
(Bt) reguired to hold all of the
modules in the likrary:

Bl + B2 + B3 +

Bt = ceves + BEn



6. Determine the number cf tracks (TRL) 4. Deterrine the tctal numkexr cf klccks
required for the relocatakle library: (BRt) required tc kclé all kccks in the
library:
Bt Bt Et
TRL = -- TRL = —- IRL = -- Bt = F1 # B2 + E3 + .... + En
9 16 26
5. Determine the nurnker cf tracks (TISL)
The valuve TRL is rounded tc the next required to hclé all cf the kcoks in
higher integer if a remainder results. the scurce statement likrary:
7. Determine the number cf cylirders Bt Et Et
(CRL) required to hold the relocatable TSL = —- ISL = -- 181 = —-
library and directory: 16 27 4y
TRD+TRL TRD+TRL TRD+TRL The value TSL is rcundeé tc the next
CRL==— e CRL=======- CRIZ==—-e—- higher integer if a remainder results.
10 20 19
6. Determine the nurnker cf cylinderxs

The value CRL is rounded tc the next
higher integer if a remainder results.

(CSL) required tc hcld the scrrce
statement library ard scurce statement

directoery:
TEL+TSD TESI+1ISD TSL+TSD
CSL=wmmmm—e CSL=wmmeenn CSL=—e—emee
1¢ zC 19

Source Statement Library Size

The value CSI is rcurded tc the next

higher integer if a remainder results.
Each track allocated tc the source
statement likrary contains 16 fixed-lergth
blccks for the 2311 (or 27 fixed-length
blocks for the 2314/2319 cx 44 fixed-length
blocks for the 3330). Each klock contains
a maximum of 160 kytes of source statement
jinformation. The source statements are
corrressed kefore they are written out on
the source statement library. This
compression is performed ky eliminating all
blanks in each source staterent. ESeveral
count bytes indicating the numker of blanks
eliminated are added tc each statement
befcre writing it in the source statement
library. The number of tracks required fcr
the source statement likrary can ke
calculated as follows:

IIERARIAN FUNCTIONS

MAINTENANCE FUNCTIONE

Ncte that, when a private likrary is
assigned during a ccrdense functicn, the
¢irectcries of the private and systern
likraries are displayed cr SYSIST when the
/* statement is prccessec.

1. Determine the numker of statements (N)
used to define a kook. CCEY FUNCTICN
2. Determine the average ccrrressed
statement length (Ls) ir the kcck. Ncte that if the ALLCC ccpy contrcl
The compressed statement length statement does nct have ary cperands,
approximately equals: cconnents and sequence numkers are not
allcwed kecause the first ncr-klank
Ls = (L1+41) + .... + (ILn+1) + 3 character in the ALLCC statement is
» ccnsidered an operand.
where each In is the number cf bytes
in each word of the source statement.
3. Determine the nurker cf blccks (Br) CCEFY, IFL

needed to hold the book:

N(Ls) The CCEYI control statement is used tc
Bn = —=——- trarsfer tke IPL Retrieval Progranm
160 ($$A$IELI2) from SYSRES tc £Y¥YS002 (RES and

The value Bn is rounded to the next
higher integer if a remainrder results.

NRS) ané Lkack. The ccentrcl
the follcwing format:
CCEY

staterent has

$$ASIFL2
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MERGE_FUNCTION

I 1
|7/ EXEC CCRGZ |
| KEWVCL EL=10(2),SI=10(1),CL=15(1) |
The operand entry field to indicates, when | MERGE PRV,PRV |
PRV is specified, a private relocatable | CCPYR ALL |
library on SYSRLE and/cr private scurce | CCEYS RAIL |
statement likrary on SYSSLPE and/or private | 7% |
core image library on SYSCIE. |78 |
L —d
PRIVATE LIBRARIES
CREATICN OF FRIVATE LIEBRARIES MAINTENANCE AND SERVICE CF PRIVATE
LIERARIES
To define and create a private likrary from
an existing private likrary, the MERGE Whereas it is not possikle tc delete the
statement must ke used ketween the NEWVOL system ccre image likrary, it is pcssikle
and the COPYR or COPYS statements (nct tc dc sc with a private ccre imace likrary
applicable tc COPYC). Following is an through the use c¢f the CELEIC AIL
example of the sequence of stegs. statenent.
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Environmental Recording, Editing, and

Printing (EREP) Program

This section is new. Together with its
subsections it replaces the information
currently ccntained in secticns
"Envircnmental Recording, Editirg, and
Printing Program (EREP)" and "Error
Statistics ky Tape Volume Utility Frcgramns"
in the base puklication.

The EREP rrogram edits and prints error
statistics records that have beer stcred cn
the recorder file (SYSREC) Ly RMSR.

A request to run the EREP program is
made for any of the fcllowing ccrditicrs:

e When the first reccrd cn the last track
cf the recorder file is reached, run
EREP to avoid the risk cf 1lcsirg
statistics.

e When an unrecoverakle I/C error on the
recorder file occurs while the reccrd
indicated is keing accessed, thke record
is ignored and processirg ccrtinues.

If this error persists, run EREP to
retrieve the informaticr frcn the file
and re-create the file using different
disk extents.

e When SYSREC becomes full, nc further
recording occurs until the file is
purged. To avoid the risk cf 1lcsirg
statistics, run EREPF. Ko recycling of
the file occurs.

e For system termination situaticns (for
example a machine check was
unrecoverakle, the channel caused
system reset, or two charnels are
damaged) encountered by MCAR/CCH,
recording is attempted. Dererding cn
the success of recording, the execution
of EREP is requested. Ar attenpt is
rade to write a message to the
operator. If the attengt is
unsuccessful, the message code is in
low main storage.

e If the recorder file is ncre than 90%
full at IPL time, the operator is

Problem Determination

requested to run EREEF to prevent the
loss cf pertinent erxcr data.

EREP carn perform any ccmkinaticn cf the
follcwing cptions:

e Edit/print the entire SYSREC file.
¢ Create cr update tke kistory/RCE tarpes.

e Selectively retrieve reccrds from the
SYSREC file cr histcry/RLE tares fcr
editing and printing.

e Sunmarize the SYSREC file.
e Create cr update a TES histcry tare.

e Edit/print TES deta frcm thke SYSREC
file.

e Sumrarize TES data frcm the SYSREC file
cx histcry tage.

e Clear the SYSREC file.

EREP HISICRY TAPE

*

There are twe EREF history tapes: the
history/RLE tape and the TES histcry tare.
The histcry/RCE tape is created and vpdated
fromr the EYSREC file arnd ccntains all
reccrd tyres fcund cn SYSKEC. Tke TES
histcry tare is alsc created frcm the
SYSREC file kut it ccntairs tare erxrcr
reccxds-cnly. If ycur installaticn
contains a history/RLE tare and a TES
histcry teare, kotl trese tapes skculd ke

‘created cr updated cr the sane run. If

this prccecure is not fcllcwed, the TES
histcry tare may ccntain redundart data cr
nmay have cdata missinc.

Retain the histcry/FEDE and TES histcry
tapes for rrobler deterxminaticn. The
histcxy/RLE tare can ke tsed as input to
certain cn~-line test prcgrams cf CLTEEF.
The TES history tare can ke printed with
the ESTVUT utility rrcgram. The
histcry/RLE tape shculd also ke retained
for use by the CE.

Problem Determination 2.20.1



Figure II.6 summarizes the logical units
used by EREP. Figures II.7 and II.8 show
khe use of the history options.

History/RDE Tapes

The history/RDE tape is created and updated
using the EREP history option. This tape
contains RDE data only if ERRLOG=RDE is
specified at system generation. A magnetic
tape unit assigned to SYS007 must ke used
for this function. EREPNEW must be the
filename that is used when a tape is
created, and EREPUP when a tape is updated
(both T'uBL cards must be included for
UPNEW) . When the tape becores full or when
a second tape must be mounted, the operator
is notified via SYSLOG.

Note: If EREP is link-edited as a
self-relocating program, an LBLTYP card is
needed when EREP builds a history/RDE tare.

LOGICAL UNIT COMMENTS
SYSIPT Optional
SYSLOG Required, must be assigned to a 3210 or 3215
SYSREC Required
SYS007 Optional; must be assigned to a magnetic tape unit
SYS008 when a TES option is specified.
SYS009 Optional; must be assigned to a magnetic tape unit

for history/RDE options.

TES History Tape

The TES history tape is created and updated
using the EREP TES ortions. A magnetic
tape unit assigned to SYS007 must be used
fcr this function. The filename of the
tape file must be TAPEIN when the file is
created and TESUP when the file is updated.

// JOB EXAMPLE]

// TLBL EREPNEW

// TLBL TAPEIN

// ASSGN SYS007,X'cuu'
// ASSGN SYS009,X'cuu'
// LBLTYP TAPE

// EXEC EREP

OPTION HIST,NEW
OPTION TES, TAPE,NEW
/X
/8

// JOB EXAMPLE?2

// TLBL TESUP

// TLBL EREPUP

// ASSGN SYS007,X'cuu’
// ASSGN SYS009,X'cuu'
// LBLTYP TAPE

// EXEC EREP

OPTION EDIT

OPTION TES, TAPE
OPTION HIST

/X

/&

EREPNEW and EREPUP must be the filenames

for new history file(s) or for updating. TAPEIN

and TESUP must be the filenames for a new TES
history tape or an updated TES history tape.

These are the logical units
that EREP uses.

Figure II.6.

Figure II.7. Examples of jok control

required for EREP processing.
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OPTION

COMMENTS

OPTION EDIT

Edits and prints SYSREC onto SYSLST.

OPTION CLEAR

1. Edits and prints SYSREC onto SYSLST
2. Clears SYSREC.

OPTION SUM
DISK
TAPE
MICR/OCR
GROUP= UNITREC
TP
CPU
2715
ALL
CPU=xXxXXXX,YYYY

Prints the summarization of SYSREC onto SYSLST. The file is summarized by the hardware group(s) listed
in-the GROUP parameter.

If records from multiple CPUs appear on the SYSREC file, specify the serial number (xxxxxx) and model
number (yyyy) of the CPU whose records you wish to have summarized. If CPU data is not supplied,
records from all CPUs appearing on the SYSREC file are summed together.

OPTION HIST,NEW[,2]

1. Creates the history/RDE tape on SYS009
2. Clears SYSREC.

OPTION HIST[,2]

. Updates the history /RDE tape on SYS009
. Clears SYSREC.

N =

OPTION EDIT
followed by
OPTION HIST,NEW or OPTION HIST

. Edits and prints SYSREC onto SYSLST
. Creates or updates the history/RDE tape on SYS009
. Clears SYSREC.

[AN N

OPTION TES,NEW

Creates a TES history tape on SYS007.

OPTION TES

Updates a TES history tape on SYS007.

OPTION TES,NOTAPE,PRINT

Edits and prints tape error data from SYSREC onto SYSLST. The data is printed in the detail tape unit
format.

OPTION TES,PRINT NEW

1. Creates a TES history tape on SYS007
2. Edits and prints tape error data from SYSREC onto SYSLST in the detail tape unit format.

OPTION TES,PRINT

1. Updates the TES history tape on SYS007
2. Edits and prints tape error data from SYSREC onto SYSLST in the detail tape unit format.

OPTION TES,NOTAPE,SUM

Prints the summarized tape data from SYSREC onto SYSLST in the detail tape unit format.

OPTION TES,NOTAPE,PRINT,SUM

1. Edits and prints the tape error data from SYSREC onto SYSLST in the detail tape unit format.
2. Prints the summarization of the tape data from SYSREC onto SYSLST in the summarized tape unit
format.

OPTION TES,SUM,VOL

-

. Updates the TES history tape on SYS007
. Summarizes the tape error data on SYSREC by volume serial number.

N

OPTION TES,PRINT,VOL

-

. Updates the TES history tape on SYS007
Edits and prints the tape error data from SYSREC onto SYSLST in the detail volume serial number.
format.

N

OPTION TES,PRINT,SUM,SUMTAPE,VOL

1. Updates the TES history tape on SYS007.

2. Edits and prints the tape error data from SYSREC onto SYSLST in the detail volume serial number
format

3. Summarizes the tape error data on the history tape and prints it on SYSLST in the summarized
volume serial number format.

OPTION TES,NOTAPE,SUM,SUMTAPE

Summarizes the tape error data on the history file and prints it on SYSLST in the summarized tape unit
format.

OPTION SELECT (see note!)

Selectively prints records from SYSREC onto SYSLST.

OPTION SELECT,TAPE (see note!)

Selectively prints records from the history/RDE tape onto SYSLST.

OPTION RDESUM

Summarizes the IPL, EOD, MCAR, CCH, and Unit Check records for a specified period of from one to 30 days.
These records are on the history/RDE tape (see note 2).

(none)

Edits and prints SYSREC onto SYSLST.

Note%. RDESUM does not summarize across multiple

Note. Records are selected by specifying select parameters See Figure 11.10 for the possible select parameters.

h If EOF is d before the entire requested reporting period has been covered (this can be checked through the

end date printed on the RDESUM listing), rerun ROESUM using the next volume in the multiple valume history/ROE file and the same reporting period you specified during
the first RDESUM execution. A listing with the remainder of the requested information is thus generated.

Figure II.8. These are the EREP ogtions.
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fo——m _— _— RO
| Job stream required to catalog the EREP program into the core image library. }
b--—-- -—- e 1
I I
| 77/ JOB CATALOG |
| /7 OPTION CATAL |
| PHASE EREP,S+80 {for kackground execution)

| PHASE EREP, +0 (for self-relocating execution) choose cne ]
| INCLUDE IJBECALA (EREP monitor) |
| // EXEC LNKEDT |
| INCLUDE IJBECALB (EREP edit/select retrieval) |
| 7/ EXEC LNKEDT |
| INCLUDE IJBECALC (EREP summary) |
| /7 EXEC LNKEDT |
| INCLUDE IJBECALD (EREP TES) |
| /7 EXEC LNKEDT |
| INCLUDE IJBECALE (RDE summary#) |
| // EXEC LNKEDT |
| 7* [
| 78 |
T —— - —-—-- P ———— 1
| * The RDE summary function only supplies meaningful information if ERRLOG=RDE has |
| been specified at syster generation tire.

b e e 1

The EREP program is a modular, entered cnce for each execution of the EREP
self-relocating program. However, if the program.
supervisor is katched-job only, EREP must
be link-edited to the end-of-supervisor

address. It can run in a 14K byte When the EREP options are entered via
partition using standard jok control SYSLOG, the entry must not exceed 80
statements. When the environmental data is pcsiticns. The parareters, if any, should
needed or the SYSREC file kecomes full, follow the OPTION statement on subsequent
EREP can be executed from SYSLOG or SYSRDR line(s).

by specifying:
Rereat this procedure for each option;
// EXEC EREP when all the options have keen specified,
press END to continue processing.
EREP then issues a message to the cperator

via SYSLOG requesting the logical unit, Embedded blanks within the operation,
either SYSLOG or SYSIPT, that is tc be used cpticn, cr parameter statements are not
for entering the EREP options: allowed for input from becth SYSLOG and
SYSIPT. Misspelled words, syntax errors,
3E11D ENTER OPTION SOURCE, C=CARD, duplicate option statements, and
S=CONSOLE, N=NONE unsugported options are invalid. When
input is from SYSIPT, these errors cause 40
A response of N or END results in the kytes cf the card to ke rrinted on SYSLOG,
SYSREC file being edited and printed (this followed by the message
is also the default). If the operator
responds C or S followed by END, the syster 3EO4T INVALID PARAMETER
waits for option data from SYSLOG or
SYSIPT. If the job has to be canceled at cr
this time, the operator must type in
CANCEL. Any response other than C, S, N, 3E12D INVALID OPTION

CANCEL, or END results in the message
At this time, you may place a corrected

3E25I INVALID RESPONSE card in SYSIPT and press END to process the
desired crtion. If you do not want to
being printed followed by message 3E11D. process the card in error, only press ENLC;
’ the prograr will then ignore that option

Wwhen the EREP options are entered via card. Enter CANCEL and press END to cancel
SYSIPT, only one option per card is allowed the EFREP rrogram. EREP allows multiple
{(for example, HIST UPNEW, 2 is considered options. See Figure II.9 for a summary of
one option). Each option may only be the EREP crtions.
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The EREP options are:

EDIT
CLEAR

sum_* _
OPTION) HIST [,NEW][,2H
UPNEW

SELECT[,TAPE|** | |
RDESUM |

OPTION TES

[.NEW] [PRINT[,SUM[,SUMTAPE]][,vOL]
,SUM[,SUMTAPE] [,vOL|
/NOTAPE (,PRINT[,SUM[,SUMTAPE| ][ ,vOL]
SUM[,SUMTAPE }[,vOL| ‘

*

of summary to be performed.

DISK
TAPE
MICR/OCR
UNITREC
|

CPU

2715

ALL

GROUP=

If this option is choosen, the GROUP and, if required, the CPU parameters may be used to specify the type

** Refer to the figure describing the select parameters for the types of records that can be selected for printing.

CPU=xXxXXXX,YYYY

the CPU volume serial
number
the CPU model number.

where xxxxxx

YYYY

Figure II.O9.

When the EREP options are entered via
SYSLOG, it is possible to execute the SUM
and SELECT options more than once during an
EREP run. After thé SUM or SELECT function
has executed, the message

3E03A ENTER SELECT PARAMETERS
or

3EO05A ENTER SUMMARY PARAMETERS
is printed on
SUM or SELECT
parameters at

terminate the
END.

SYSLOG. You may execute the
function again by entering
this time. If you wish to
SUM or SELECT option, press

EDIT: The EDIT option causes EREP to edit
and print the contents of the IJSYSRC file
on SYSLST. The Unit Check records are
displayed first; they are grouped Ly
channel and unit address (CUA) within each
device group (unsupported, tape, disk, TP,
unit record, MICR/OCR). After the Unit
Check records the channel check, machine
check, 2715, and IPL/EOD reccrds are
displayed. Retain these printouts for
proklem determination.

EREP displays IBM 2715 error records
from the SYSREC file in the order:
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The EREP options and the summary parameters.

adapter, special codes, and area stations.
The 2715 adapter errcr records are
displayed in the following order:

1. Disk adapters

2. 2790 loop adapter
3. MPX adapters

4, 2740 adapters

5. BSC adapters.

The special codes reccrds are grouped
fcr editing and printing ky area staticn
address, CUA, and special code. All area
station records on SYSREC are surmmarized by
device address, area station, ID, and CUA
during editing and printing.

EREP EDIT can execute in a 14K byte
partiticn, but performance may ke improved
by allocating more than 14K byte (up to
42K) to the EREP partiticn. Storage
allocation should be increased in klocks of
4K Lkecause the tables that EREP EDIT uses
are each 3.5K in size.



SELECT PARAMETER COMMENTS

CPU=xxxXxXx All error records associated with a CPU may be selected for printing by entering the six-digit CPU
serial number.
MCAR A specific type of error record may be selected for printing. Any number of different types may
CCH be selected for cach search.
IPL
TYPE EOD
TP
UNIT
1275

DATE- , yyddd,yyddd
< yyddd

All recordings made within a time span (measured in days) may be selected for printing. If two
dates, separated by a comma, are specified, all recordings made in that time span are selected. If
only one date is specified, all recordings made on that day are selected for printing.

TIME hhmm,hhmm All recordings made within a time span (measured in hours and minutes) may be selected for

printing.

JOB= xxxXXXXX Al recordings made during the execution of a specific job may be selected for printing by

specifying the eight-byte jobname from the job statement.

The error records for a specific volume may be selected for printing by entering the six-byte
volume serial number.

VOL  xxxxxx

TERM xxXXXXXX The error records for a terminal may be selected by entering the eight-byte terminal name.

CUA= xxxx Records may be selected for printing by entering the channel and unit address (in hexadecimal)

or the line number for TP,

DEVICE = xxxxxx The records associated with a specific type of device may be selected by entering the device type

code (for example, 1403, 1442N1).

FORMAT TES Whenever a tape (2400- or 3400-series) error record is encountered, it is printed in the detail TES
format by volume serial number. If FORMAT TES is not specified, all tape error records are
printed in the unit check format.

AREA The 2715 records are printed in area station format if the SEL2715 parameter is not specified.

SEL2715 ¢ ADAPTER If printing by area, adapter, or special is required, however, the SEL2715 parameter must be

SPECIAL specified.

Figure II.10. The select rarameters.

station, 2715, ID, and channel and unit

CLEAR: The CLEAR option causes EREP to
address.

clear (reset) the entire SYSREC file for
RMSR recording. If the CLEAR opticn is
specified by itself, the EDIT option is
forced. CLEAR always is the last EREP
function performed. CLEAR is forced if
HIST, or HIST with optional parameters, is

The SYSREC file may ke summarized, or
one or more hardware groups may be
surrarized. The GROUP parameter should
immediately follow OPTION SUM.

specified.
DISK
SUM: The SUM option allows hardware groups TAPE
on the IJSYSRC file to be summarized. This MICR/JCR
function can: GROUP= ./ UNITREC
TP
¢ Accumulate certain bits and bytes in CcCPU
CPU logouts within MCAR/CCH records. 2715
ALL

¢ Accumulate statistical and sense byte
data from Unit Check records.

e Accumulate area station data in 2715
error records by device address, area

These entries may ke made in any order
with commas separating them, following
OPTION SUM. If the GROUP parameter does
not follow OPTION SUM or if it contains an
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error which the operator doces not correct,
the EREP program summarizes the SYSREC file
for the tape hardware groug.

If the SYSREC file contains reccrds of
multiple CPUs, the CPU whose records are to
be summarized must be defined by entering

CPU=XXXXXX,YYYY

in which =xxxxxx = the CPU serial number

yyyy the CPU model number.

If no CPU is provided, records from all
CPUs appearing in the SYSREC file are
summed together.

You can execute the SUM opticn more than
once during an EREP run if you enter the
option and parameter control statements via
SYSLOG. After the summary is performed
with one set of parameters, the message

3E05A ENTFR SUMMARY PARAMETERS

is printed on SYSLOG. You may enter the
parameters for another summary at this time
or end execution of the SUM functicn.

If GROUP=ALL is specified, EREP does not
ask for additional parameters kecause a
summary of all records is made. When the
summary has keen completed, EREP rrocesses
the next option, if any.

It is possible to improve the processing
time for the SUM function by allocating
more main storage (in blocks of 8K bytes)
to the partition in which EREP is to run.
The root phase requires 2K bytes, each
transient 8K bytes. The disk, tape, and
unit record groups use two transients, all
other hardware groups require only one
transient. When 2715 is specified in the
GROUP parameter, the 2715 records are
summarized before any other hardware group.
The 2715 group uses 10K bytes of storage,
even if more storage is available. TIf not
all the 2715 records can be processed in
the 10K bytes partition, those that can be
are processed, after which the transient is
reloaded and the next 2715 reccrds are
processed. This is done until all 2715
records are processed.

In the 8K bytes partiticn, the TP group
can process records for up to 60 distinct
terminal names at one time. If more than
60 terminals are to be summarized, the file
must be read more than once. If more than
one hardware group is specified in a 10K
bytes partition, the transients overlay
each other and the file must be read as
many times as there are transients.

Example 1: The job control statements
required for a summary of the SYSREC file
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ky disk, tape, unit record, and TP groups
are:

// EXEC EREP

OPTION SUM
GROUP=DISK, TAPE,UNITREC, TP
/ *

If the preceding EREP option is to be
executed in a 10K kytes gpartition, the
SYSREC file must ke read seven times
kecause only one table phase can be in
stcrage at a time; the disk, tape, and unit
record groups each require two 8K bytes
takle rhases and the TP grour requires one
8K bytes table phase. 1In a 34K bytes
rartiticn four takle phases can ke loaded;
in that case the SYSREC file is only read
twice tc process all seven table phases.

If the partition is allocated 42K or 50K
kytes, the SYSREC file must still ke read
twice. However, when 58K bytes is
allccated to the partition, all seven takle
rhases and the root rhase fit in storage at
the same time and the SYSREC file has to be
read only cnce.

r T T 1
|OPTION |PARTITION |NUMBER OF TIMES |
| | SIZE |SYSREC MUST BE |
| | |READ I
b + + e attd |
|OPTION SUM | 10K | 7

|GROUP=DISK, f-———————m S 4
|TAPE,UNITREC, | 18K | 4 |
| TP S rmmm oo 1
I | 26K | 3 |
I b= - 1
| | 34K | 2 |
I b et i
| | 42K | 2 [
! f--mmmmm- rmmmmm oo 1
| | 50K | 2 |
| - e 1
I | 58K | 1 |
R, B I — Y S 4

Partition sizes and number
of SYSREC reads.

Figure II.11.

________ The control statements required
for a summary of the SYSREC file by
MICR/OCR, CPU, and 2715 hardware groups
are:

// EXEC EREP

OPTION SUM
GROUP=MICR/OCR,CPU, 2715
/%

The 2715 group is sumrmarized first; it
uses 10K Lkytes only. If all records cannot
ke processed at the same time, the
transient is reloaded as many times as
necessary to process all records. After
the 2715 records have keen processed, it
may be wise to utilize all main storage
availakle to improve processing time for



MICR/0OCR and CPU groups. A partiticn cf
18K bytes allows koth recorxd types tc ke
summarized on one single reading of the
SYSREC file.

SELECT: By means of the specified search
parameters, EREP selects records to be
printed. The SELECT opticn initiates the
search for these records on SYSREC;
SELECT,TAPE causes a search cf the histcry
tare tc be rerformed.

The parameters of the SELECT cgticn are
called select parameters; they are checked
for validity but not fcr lcgical
relaticnshir. For example, although an
MCAR record has no VOL field, the
parameters

TYPE=MCAR
VOL=123456

are considered valid.

The possible select parameters are listed
in Figure II.10.

Any comkination of rarameters may be
entered; the EREP program assumes that you
will only enter select parameters that
aprly to the records you want. If no
select parameters are specified with the
SELECT orticn, the MCAR records are
selected and printed.

The SELECT option can be executed mcre
than once during an EREP run if tke option
and parameter control statements are
entered via SYSLOG. After selective
retrieval, when one set of select
parameters has keen completed, the message

3E03A ENTER SELECT PARAMETERS

is printed cn SYSLOG. At this time, you
may enter a new set of select parameters tc
execute the selective retrieval, or you may
end selective retrieval.

RDESUM: The RDESUM option provides a
surrary of information about systen
operation dvring a specified 1 tc 30 day
pericd. This sumrmwary is created Ly
searching the history/RDE tape, mounted on
S¥YS(009, for 1IPL, EOD, NMCAR, CCH, ard Urit
Check records, after which these records
are edited and printed ontc SYSIST. The
infcrmation provided ky the RDESUM option
includes:

® The starting and ending date cf the
rerort.

e The date, time, reason, and suksysten
responsikility for each IPL.

e The average run time ketween IFL and
EOD (or between twc ccnsecutive IPIs if
the ROD command was not issued tc
create an EOD record) for the specified

intervel. If specified, tke nurker cf
IPL reccrds tkat cccuvr in thke clcesterx
interval.*

e The subsyster respcnsikility ard numker
cf times a subsysten caused a System
Reccvery Incident (a reccverakle errcr
that way cause systen degradaticn) cr a
Systen Incident (an tnrecoverakle errcr
that caused system failuzre).

When RLCESUM is used tc retrieve IFL/ECD
cate, the starting dete cf tlke retrieval
pericd ray nct have a date kefcre 196C.

RLCESUM c¢ces nct summarize acrcss
nvltiple vclumes cf a histcry/RCE file. 1If
ECF is enccuntereé cn the ingut tage,
RDESUNM gces to ECJ and the repcrt grinted
reflects tke informaticn availakle frcm the
start date to the last reccrd cn the tare.
There may ke some insccuracy in the average
run time per IFL (kecause RLESUM dces not
krcw when the EOD cr next IPL reccrd will
cccur, it vses the time cf the last errcr
reccrd tc ccmpute the IPI pexicd), bktut nc
cther infcrmation is lcst. RLCESUNM can ke
executed zcain fcr tre next volrme in the
histcry/RLCE file tc cktain the remainder cf
the infcrmaticn fcr the Cesired rerorting
pericd. The rrevicusly sgecified rericd
nay ke useé¢ on the suvksegqrent vclune
kecause RLCESUM starts with the first reccrd
cr the tare if the specified start date is
earlier than the date cf the first reccrd.

The fcllcwing rules gcverr the methcd
fcr sunwarizing RDE information:

e If the history/RLCE tape coes nct
contain inforraticr fcr a pcrticn cf
the required time period, cnly thcse
dates cn the tape that fall within the
tine pericé are rprccessec. The actval
dates processed are reflected cn the
surrary listing.

e If the starting date is defatlted, the
first recoxd cn the tare is vsed tc
start the rercrt. The repcrt is
stcrre€ with the specified end date cr,
if that date is ncre thar thirty days
frcr thke date cf tke first reccrd
processed, the thirtieth day rrccessed.

o If the end date is defaulted, the
repcrt is stcpredé with tke last date cn
the tare or, if that date is mcre than
20 cays frcm the startinc date, cn the
thirtieth day prccessed.

-

* Clustering is the rrccess cf csearxching
fcr multiple IFL reccrds that kave occurred
within a srecified nurker of mintctes.
Clusterinc can ke used tc detect multigle
false starts that way cistort ctlrer
infcrmaticn prcvided ky FLESUM.
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e If the history/RDE tare ccrtairs nc
records within the specified dates, an
error message is printed ard the rercrt
is terminated.

e IPL reccrds are not counted in the
reports of subsysterms SI (Systen
Incidents) or SRI (System Recovery
Incidents).

e If an IFL record with a reason code of
UN, IE, IM, ME or DF is immnediately
preceeded on the tape ky an SRI that
occurred within 30 minutes of the IPL,
the SRI may be reclassified as an SI.
The SRI is reclassified if (1) the
subsyster ID specified fcr the IPL is
the same as the device type of the SRI,
or (2) if the subsystem ID is unkncwn
(00).

e Multiple SRIs on the same device are
counted as a single SRI until there is
a ten minute interval withcut an
incident or an IPL record.

e If an SI occurs within ten minutes of
the IPL record following ar SI, the SI
is ccunted as a multiple occurrence of
the first SI regardless of the
suksyster involved. Interverirg SRIs
are igncred.

e If 16 sequence errcrs cccur cr the
history/RDE tape, RDESUM is texminated;
if fewer than 16 sequence errors occur,
the out-cf-sequence reccrds are
ignored.

RDESUM is executed when the arrrcrriate
option card is encountered. The control
information, including the start date fcr
the report, the end date, the clustering
interval if clustering is desired, and the
corpany name, is entered once the EREPRDE
phase is in main storage. The ccrtrcl
infcrration is entered in response to
prompter messages.

HIST OR HIST WITH ANY CPTICNAL CPERANDS

This option cories the data on the SYSREC
file to the history/RDE tare. 211 reccrds
on the tape(s) appear in chronological
order. If an unrecoverable I/C erxcr
occurs while a record is keing read from
the SYSREC file, the record is igrcred and
processing ccntinues with the next
sequential record. If the data fills the
cornplete tare, the message

3E15A TAPE FULL, MOUNT NEW TAPE

is printed on SY¥S1OG. The creratcr must
mount a new tare and press END to continue
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rrccessing, or he may resgond CANCEL and
press EKD to cancel the EIST cpticr.

The tare must be ncunted cn £Y¥S009.
SYS0C9 rust ke assigned tc a tare drive
tefore EFREFP is executed. The tage ccntains
stardard lakels that are checked kefcre the
histcry/RLE tape is written. If the wrcng
tare is mcunted, the message

3E31A WRONG TAPE, MCUNT CCRRECT TAEE

is rprinte¢ cn SYSLCG. Mcunt the ccrrect
tape and gress ENC tc ccrtinuve prccessing,
cxr respcné CANCEL END to cancel the HIST
crpticn. When the HIST crticr is srecified,
the CLEAR cpticn is fcrced. Trke SYSREC
file is cleared after the histcry/RDE tare
has keen created cr upcéated, tlus
rreventing redundant data tc ke transferred
tc the histcry/RLCE tare the rext time the
EIST opticn is executed.

EIST,NEW([,2]: This cpticn cauvses EREF tc
create a histcry file c¢n the tage unit
assigned tc S¥S009. If 2 is alsc
specified, a second histcry file is created
cr the same tape unit fcr RLCE data. The
data ccntained on tcth tares is identical.
The tape (s) contain the ccntents cf the
SYSREC file. The SYSREC file is cleared
after all crtions have keen executed.

HIST,UENEW: This cpticn causes the tage
file mcunted on SYS0(C9 (either history ox
RLCE) to be updated, after which a rew tare
file is created. 1If UENEW is srecified,
TLEL inforrmation fcr creation and vpdating
must ke included in the jck stream. The
SYSREC file is cleared wken all cpticns
have been executed.

TES CR TEE WITH ANY CPTICNAL OPERANDS

The TES crtions prcvide fcr the editing and
printing cf the tare erxcr reccrds cn
SYSREC anc¢ the summarizing of tape data
found on either SYSREC cr the histcry file.

This ortion can alsc select tape errox
data frcem the SYSREC file anc create a TES
histcry tare with the sane fcrmat as the
previcusly supported ESTV tape file. 2all
records on the tape argear ir chrcrclcgical
crdex. If an unreccverakle I/C error
cccurs while reading a reccrd frcm the
SYSREC file, the reccrdé is icncred and
processing continues with the rext
sequential record. If tke data fills the
cerplete tare, the message

3F15A TAFE FULL, MCUNT NEW TAEE

is rrintec¢ cn SYSLCG. Tlke cperatcr must
rmount a new tare and rress ENLC, cr he may
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OPTION CARD

COMMENTS

OPTION TES,NEW

OPTION TES,PRINT,SUM,VOL

OPTION TES,PRINT,SUM,SUMTAPE,VOL
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Creates a TES history tape.
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Updates the TES history tape and then edits and

prints the tape error data from SYSREC onto SYSLST in the
detail tape unit format.

Edits and prints the tape error data from SYSREC
onto SYSLST in the detail volume serial number
format.

Edits and prints the tape error data from SYSREC
onto SYSLST in the detail tape unit format.

Creates a new TES history tape and then edits and
prints the tape error data from SYSREC onto SYSLST
in the detail volume serial number format.

Updates the TES history tape and then edits and
prints the tape error data from SYSREC onto SYSLST
in the detail volume serial number format.

Updates the TES history tape and then edits and
prints the tape error records from SYSREC onto
SYSLST in the detail volume serial number format.
Finally, the tape error records on SYSREC are
summarized by volume serial number.

Updates the TES history tape and then edits and
prints the tape error records from SYSREC onto
SYSLST in the detail volume serial number format.
Finally, the tape error data on the history tape

is summarized and printed on SYSLST in the
summarized volume serial number format.

Edits and prints the tape error data from SYSREC
onto SYSLST in the summarized tape unit format.
Summarizes and prints the tape error data from the
history tape onto SYSLST in the summarized tape
unit format.

Figure II.12. EREP options for
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tape statistics.
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The tape must be mounted on SYS009.
SYS009 must be assigned to a tagpe drive
before EREP is executed. The tape contains
standard labels that are checked before the
history/RDE tape is written. If the wrong
tape is mounted, the message

3E31A WRONG TAPE, MOUNT CORRECT TAPE

is printed on SYSLOG. Mount the correct
tape and press END to continue rrocessing,
or respond CANCEL END to cancel the TES
option. The history/RDE tapes and the TES
history tape should be created or updated
during the same EREP run. If the HIST
option is specified without the TES option,
the SYSREC file is cleared after HIST has
been executed and the TES data is lost. If
you wish to maintain both these history
tapes and the TES and HIST options are not
specified together in one EREP run, the
data on the TES history file may ke
redundant or lost.

TES,NEW: This causes EREP to create a TES
history file on the tape unit assigned to
SYS007. The tape file contains tape error
data from the SYSREC file. The tape error
data on the tape has the same record format
as the previously supported ESTV tape file.
Use the ESTVUT utility program to grint
this tape file.

TES: EREP updates the TES history tape on
SYS007.
TES, NOTAPE,PRINT: Causes the tape data on

SYSREC to ke edited and printed onto
SYSLST. Data is printed in the detail tape
unit format.

TES,PRINI,NEW: A new TES history tape is
created on SYS007 after which the tape
error data on SYSREC is edited and printed
onto SYSLST. The data is printed in the
detail tape unit format.

TES,PRINT: The TES history tape, which is
mounted on SYS007, is updated. The tape
error data on SYSREC is then edited and
printed onto SYSLST in the detail tape unit
format.

TES,NOTAPE, SUM: The tape error data on
SYSRECT is summarized by tape drive.

TES, NOTAPE , PRINT, SUM: The tape error data
on SYSREC is edited and printed onto SYSLST
in the detail tape unit format. Then the
tape error data on SYSREC is surmarized by
channel and unit and printed onto SYSLST.

TES,SUM,VOL: The TES history tape on -
SYS007 is updated. Afterwards the tape
error data found on SYSREC is summarized by
volume serial number.
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TES,PRINT,VOL: The TES history tape
wcunted cn SYS007 is updated. The tape
error data on SYSREC is edited and printed
cntc SYSIST in the detail volure serial
number format. SYS007 is used as a work
tape and the detail records are printed in
sequence ty volume serial number.

PROCESSING THE TAPE ERROR STATISTICS WITH
EREP

The EREP (Environmental Recording, Editing,
and Printing) prograrm rrcvides processing
options for the tape error statistics
reccords cn SYSREC.

Tape records can ke edited and printed,
or summarized, together with the other
reccrds cn SYSREC; ycu may also choose to
have only the tape error records of the
file selected or summarized. If the SYSREC
file has been used to create a history/RDE
tarpe, the records on that tape contain the
same information as the SYSREC file
contained. In this case the tape error
statistics records can ke selected or
summarized from the history/RDE tape file.

The SYSREC file may also be used to
create a TES histcry tape. This tape
contains tape error statistics records
cnly. These records have the same format
as the records of the former ESTV disk
file; thus only part of the information
recorded cn the SYSREC file for tape error
statistics is written on the TES history
file. The information written on the TES
histcry file consists cf:

e Date the record was collected.

e Physical address of the device on which
the tare volume was mounted.

e Nurker of temporary read errors.

e Number of temporary write errors.

¢ Nurmker of permanent read errors.

e Nurker of permanent write errors.

e Number of error gars encountered.

e Numker of noise klocks encountered.
e Number of cleaner actions taken.

e Nurker of SIO instructions issued.

e The vclume serial numker, if the tape
was a standard labeled volume.

e Blcck length if the volume contained
fixed-length blocked records.



OPTION TES ,SUM[,SUMTAPE] [,vOL]

SUM[,SUMTAPE][,vOL]

[.NEW] [PRINT[,SUM[,SUMTAPE]][,vOL]

NOTAPE I,PRINT[,SUM [[SUMTAPE]] [,VOL]I

Figure II.13. The EREP tape options.

e Tape density of the tape volure.

The history/RDE tape and the TES history
tape must always be updated on the same
run. Failure to update both these tapes on
the same run may result in redundant or
lost data on the TES history tape. When
PRINT is specified the detail records on
SYSREC are printed on SYSLST. When SUM is
specified, the tape error statistics are
summarized on either the history tape or
SYSREC. It is possible to print or
summarize tape error statistics by volume
serial number or by tape drive address.

When tape error statistics are
summarized by volume serial number, it may
be possible to improve processing time by
allocating more main storage to the EREP
partition. Approximately 90 distinct
volumes can be summarized in a 10K byte
partition. When the SYSREC file ccntains
recordings for more than 90 distinct
volumes and EREP is run in a 10K byte
partition, the SYSRECT file is read and 90
volumes are summarized; then the SYSREC
file is processed again and the reraining
(or next 90) volumes are summarized.

If you want to improve your processing
time when there are more than 90 vclumes,
therefore, you must allocate enough main
storage, thus allowing all volumes to be
summarized on only one read through of the
SYSREC file. Approximately 12 additional
volumes can be processed for each 1K bytes
added to the partition. To calculate the
number of volumes that can ke summarized in
a particular partition, use the following
formula:

80 bytes
P -{if tape is |- 2740

assigned

f————

FXAMPLES OF PROCESSING TAPE STATISTICS
RECORDS

Ycu can cause detailed or summarized tape
statistics to be printed through the use of
the varicus combinations of EREP options
shown in Figure II.12. The surmarized
fcrrat corkines the individual recordings
(for example, Unit Check, Volume Dismount,
and End-cf-Day records) either by volume
serial nurmker or Lky tape unit and prints
the summarized statistics. The detail
fcrrat prints each reccrding in either
volume serial number format or tape unit
fcrrat. Whenever detail or summarized data
is printed in volume serial number format,
the data is printed in sequence tky volume
serial number.

_______ Print detail tape error
statistics from SYSREC. The information is
rrinted in the format of record 4 of Figure
IT.14. Enter the follcwing jok control
statements:

// EXEC EREP
OPTION TES,NOTAPE,PRINT
/%

______ Print the summarized tape error
statistics from SYSREC only. The data is
printed in the format of record 3 of Figure
II.14. Enter the following job control
statements:

// EXEC EREP
OPTION TES,NOTAPE, SUM
/¥

Exarple 3: Print the detail tape error
records and then print. their surrary by
vclure serial numker. The data is printed
in the format of reccrds 1 and 3 of
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Figure II.1l4. The following job ccntrol

statements:

// EXEC EREP
OPTION TES,NOTAPE, PRINT,SUM, SUMTAPE, VOL
/*

A work tape is required because the VOL
option is specified. The work tape will
contain a sequential list of all vclume
serial numbers along with a 5-kyte disk
address for each of these numbers. The
message

'3E08A MOUNT SCRATCH TAPE ON SYS008

is printed on SYSLOG. After the scratch
tape is mounted the operator should respond
END. If the operator chooses not to mount
a work tape, he should respond CANCEL END.
This causes the SUM and PRINT TES cptions
to be canceled. Any other response results
in the messages

3E25I INVALID RESPONSE
3EO8A MOUNT SCRATCH TAPE ON SYS008

being printed on SYSLOG.

Example U4: Update the TES history tape on
SYS007. Then a scratch tape is mounted on

SYS008. The error records are edited and
printed from SYSRES onto SYSLST in the
detail volume serial number format (record
2 of Figure II.14). The tape error records
on the history tape are then summarized and
printed on SYSLST in the summarized volume
serial number format (record 1 of Figure
II.14). Enter the following job control
statements: i

// LBLTYP TAPE

// TLBL EREPNEW

// EXEC EREP

OPTION HIST

OPTION TES,PRINT, SUM, SUMTAPE, VCL
/*

First the TES history tape is updated: the
message

3E09A MOUNT TES HISTORY TAPE ON SYS007

is printed on SYSLOG. After the TES
history tape has been updated, the tape
error data on SYSREC is edited. The
message

2.32 DOS Version 4 System Control and Service

3E08A MCUNT SCRATCH TAPE CN SYS008

is printed on SYSLOG. The tape data is
printed cn SYSLOG and then the message

3E18A MOUNT HISTORY/RDE TAPE

is printed on SYSLOG. The history tape is
read and the tape error data is summarized
by volume serial number. Finally, the
history tape is urdated and the SYSREC file
is cleared.

PROCESSING THE TES HISTORY TAPE WITH THE
ESTVUT UTILITY PROGRAM

When a TES history tape is created from the
data on SYSREC, ESTVUT, the ESTV Dump File
Program, is used to prccess the data on the
TES history tape. This utility program,
durps the TES history file on SYSLST.

Control Cards necessary to run ESTVUT.
ESTVUT can be executed either from a card
reader or from SYSIOG. An example of the
job control statements required for ESTVUT
is:

// JOB ESTVDUMP

// ASSGN SYS005,X*'181"
// ASSGN SYSLST,X'OOE’
// TLBL TAPEIN

// LBLTYP TAPE

// EXEC ESTVUT

/*

/&

Symkclic Unit Assignments: Every symbolic
unit required for execution of the ESTVUT
program must be assigned, either
terpcrarily for one jok cr permanently.

e SYS005 must ke assigned to the magnetic
tape unit on which the TES history file
is mcunted.

e SYSLOG must be assigned to a 3210 or
3215 fcr all executicns of ESTVUT in
order to log inquiries and accept
replies.
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Figure

RECORD#1 SUMMARY MAGNETIC TAPE ERROR STATISTICS XX/ XXX

VOLUME PERM PERM TEMP TEMP S10 NRZ1 CPU MOD ERASE CLEANER

SERIAL DATE READ WRT RD WRT COUNT NOISE 1D SERIAL NO GAP ACTION

RECORD#2 DETAIL MAGNETIC TAPE ERROR STATISTICS BY VOLUME DATE XX/XXX
VOLUME TIME TU RD/ PERM PERM TEMP TEMP S10 BLOCK PROGRAM CPU MOD DENSITY
SERIAL DATE OF DAY CUA SERIAL WRT READ WRT RD WRT COUNT LENGTH ID 1D NO
RECORD#3 SUMMARY MAGNETIC TAPE ERROR STATISTICS XX/ XXX

Ju SIO TEMP TEMP PERM PERM NRZI EQUIP OVDR EARLY WR TM IBG FEED VEL PART SLOW
CUA SERIAL DATE COUNT RD WRT RD WRT NOISE CK RUN END CHECK DROP THRU RTRY REC BOR
RECORD#44L DETAIL MAGNETIC TAPE ERROR STATISTICS BY TAPE UNIT DATE XX/XXX

TU VOLUME TIME TEMP  TEMP SIO DENSITY NRZI R/W WR TG LRC CRC ECC SKEW ERLY VEL
CUA SERIAL DATE SERIAL OF DAY RD WRT COUNT NOISE VRC VRC MTE E£EDC ENV ERR BOR CHG

II.14. The EREP TES print formats.

EXC

PAMB
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| VOLUME TIME CHANNEL TEMP TEMP PERM |
| SERIAL DATE OF DAY /UNIT READ WRITE READ |
|  xxxxxx yr/day hr.mn.sc. cuu nnn nnn nnn |
II= - —_— ]
| PERM NOISE ERASE CLEANER SIOS TAPE BLOCK ]
| WRITE BLOCKS GAPS ACTIONS USAGE DENSITY LENGTH |
| nnn nnn nnn nnn nnnnn nnn nnnnn

L —_———— - - - —_— —-— —d

Figure II.15. ESTVUT print format.

Label Information: Lakel information must
be available to the system whenever the
devices are used in the execution cf
ESTVUT.

e The first operand of the TLBL statement
for the input tape must be TAPEIN.

e A LBLTYP for tape is required if the
program uses tape and has been
cataloged as a self-relocating program
(+0 on the PHASE card). This statement
reserves space for processing standard
label information.

Contents and Format of Printed Output:
When the operator specifies a printer as
output device, the collected error
statistics are formatted and printed as
shown in Figure II.15. Each printed page
contains 50 lines of data. The last
printed page contains a message after the
last line of data. This message is:

ESTV TAPE FILE DUMPED
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Cataloging ESTVUT: ESTVUT consists of one
module that has to be cataloged in the core
irage lirrary. The module name to be used
in the INCLUDE staterwent for this routine
is:

IJBTESUT

Following is an example of the job
centrol required to catalog the module in
the core image litrary.

// JOB CATALOG

// OPTION CATAL

PHASE ESTVUT, {+o}
s

INCLUDE IJBTESUT

// EXEC LINKEDT

/8

e +0 is used for a multiprograrming
syster.

e S is used for a non-multiprogramming
(batched-job) system.
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What has been Changed in Data Management?

Data Management now includes support for
the IBM 3330 Disk Storage, the 3400-series
Magnetic Tape Units, the 2596 Card Read
Punch, the 3505 Card Reader, and the 3525
Ccard Punch. No changes are required in
Data Management for the 3400-series tape
drives and the new 96-column Card Read
Punch, the 2596.

3330

The changes and additions that have been
made for the 3330 are:

e ISFMS. Storage space formulas for the
two disk devices have keen added.

e DAM. The capacity record figure has
been updated to include 3330.

e DASD. A description of the new disk
device and its record and storage
capacities has been added.

3.2 DOS Version 4 Data Management Concepts

38505/3525

Some appendix information has been added
for the 3505 and 3525 card devices. This
information logically fits in the base
puklicaticn as Appendix J. The 3505 and
3525 can kcth ke used in normal mode,
Optical Mark Read (OMR) mode, and Read
Colurn Elirminate (RCE) mcde. To explain
these modes, the new information contains:

e Descriptions of the RCE and OMR format
descrigtor cards.

e How to code an input card for OMR.

e A description of the format of OMR data
records.



Indexed Sequential File Management System

Requirements

INDEXED SEQUENTIAL DISK STORAGE SPACE
FORMULAS FOR THE IBM 3330

Three formulas are used to compute IBM 3330

Disk

sequential file.

Storage requirements for an indexed
The known quantities for

the computation given are:

D
K
c

data length

key length

constant

0 if K =0

56 if K # 0

block length (data length x number
of records)

number of prime data tracks per
cylinder

= number of bytes (10) for overflcw
link information.

[T U T I T 1}

H

To calculate the number of prime data
records per cylinder (Npr)

let:

A = number of prime data records on a
shared track

C = number of records on a non-shared
track.

Notes:

1. These values must be whole
numbers. A shared track is one
on which prime data records
occupy unused space on a track
index.

2. The last track of the prime data
area is never used for prime data
records. If the file is
completely filled, the last track
contains an EOF record only.

Then:

a. Determine the size of the track
index in bytes (T1),

T1=(2X+1) (135+c+K)

b. Determine the numker of bytes
remaining on the track for prime
records (T2),

T2=13,165-T1

c. Determine the numker of prime data
records on a shared track (A),

if T2 is negative, set A=0,
if T2 is zero, set A=1,
if T2 is positive, set

135+c+K+B

d. Determine the number of records on
a non-shared track (C),

13,165-(K+R)
135+c+K+B
Corgute the numker of prime records
per cylinder (Npr) Ly substituting for
A, C, and X in
Npr=A+C(X-1)

To determine the numker of overflow
reccrds per track (Norx)

13,165-(K+D+L)
ccrrpute:
135+c+K+D+L

To determine the number of cylinders
or master index records per track
(Nir)

13,165-(K+10)

compute: Nir=1+

135+c+(K+10)

Note: Allow for a dummy record.
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Direct Access Method

Capacity Record
Volume Cell Cylinder Head Record
Number|  (BB) (cc) (HH) (R)
M)
0 2 3 a 5 6 7 at——Bytes
250 0-221 0 0 0-199( 0 0-9 |o0-255 May contain
23142310 | 0-221 0 0 0-199| 0 0-19 | 0-255
3330 0-221 0 0—-403 (1] 0-18 | 0—-255
2321 0-221 0-9 0-19 09 0-4 0-19 01255

Address specified by
SEEKADR=name

Figure III.1.

DASD address format.
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IBM 3330 Disk Storage

Version 4 of the Disk Operating System
supports the IBM 3330 Disk Storage in
selector mode and 2314/2319 mode. This
unit consists of a 3830 Control Unit and
one to four IBM 3330 Disk Storage modules,
attached to a block multiplexer channel or
integrated channel with block multiplexing
capability. Each 3330 module contains two
independent disk drives.

Each disk drive has two access
mechanisms consisting of nineteen
read/write heads; each access mechanism is
individually addressable. The heads read
or write data stored on an IBM 3336 Disk
Pack. These disk packs are mounted in
powered drawers; they are easily removeable
and interchangeable. Thus large offline
storage capacity can be obtained as well as
programming flexibility.

Direct Access Storage Devices

STORAGE AND RECORD CAPACITY

Fach disk record contains some ncndata
areas (such as count fields and gaps);
therefore, the net data storage capacity of
tracks varies with the number of records.
If only cne record is written, each track
has a data capacity of 13,030 bytes.

Minute particles can sometimes
contaminate the disk surface; therefore the
3330 has seven alternate cylinders, each of
which can be used if one of the 404 main
cylinders is defective. 1In that way a
total capacity of 100,000,000 bytes (based
cn 404 cylinders) is maintained on the disk
pack.

Record capacities for the 3330 are
listed fcr records with keys and without
keys in Figure III.2; the storage capacity
cf the 3330 is shown in Figure III.3.
Further information cn the 3330 is
availakle in Reference Manual for IBM 3830
Storage Ccntrol and IBM 3330 Disk Storage,
GA26-1592.

Track capacity in bytes Bytes per data record
Storage
when R is used as specified Data records {except for last record) Last record
Device
by IBM Programming Systems Without key With key Without key With key
3330 13030 135 + DL 191 top tK DL 56 +K_ 1D
Record Ry used as specified by Number of equal length records that can be stored on a 3330 track
(¢
1BM Programming Systems, No -
application data; K| =0; D} =8 1 2 3 4 5 6 7 8 9 10 11 | 12 13 | 14 15 16 | 17 18 | 19 20
Bytes per record without key 1303016447]4253 1 3156 | 2498 } 2059 11745} 1510} 1327 1181 {1061 | 962 | 877 | 805 | 742 | 687 | 639 | 596 | 557 { 5623
Bytes per record with key 12974]6391]4197 | 3100|2442 | 2003 | 1689} 1454|1271 1125 |1005} 906 | 821 | 749 | 686 } 631 | 583 | 540 | 501 | 467

Rp = Record 0O (track descriptor record)
DL = Data length

K=

Figure III.2. Record capacities fcr the

Key length

3330.

Direct Access Storage Devices 3.5



Per Track Per Cylinder Per Disk Storage Per IBM 3330

Drive
Disk Storage Drives 8
Cylinders 404 3,232
Tracks 19 7,676 61,408
Bytes (Alphameric Characters) 13,030 247570 100,018,280 800,146,240
Packed Decimal Digits (Numeric Only) 26,060 495,140 200,036,560 1,600,292,480

Figure III.3.

IBM 3330

storage capacities.
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OMR and RCE Modes and the Format Descriptor Card

This is a new section. It contains
appendix information; it should be placed
in the base publication after Appendix I.

The RCE (Read Column Eliminate) mode is
supported by the IBM 3505 Card Reader and
3525 Card Punch. The OMR (Optical Mark
Read) mode is supported by the IBM 3505
Card Reader. OMR is the ability tc read up
to 40 columns of penciled or preprinted
marked data per input card. These 40
columns can ke located anywhere on the
card, but each mark must be separated from
the next by at least one blank. RCE is the
ability to ignore data in selected columns
of a card.

OMR and RCE modes are specified in the
MODE parameter of the DTFCD macro
instruction (see the "Supervisor and I/0
Macros" module). A format descriptor card
specifies the columns to be read in OMR
mode or the columns to be eliminated in RCE
mode. This descriptor card must be the
first card in the file. When this
descriptor card is found, an 80-byte record
is built which relates to the specified
format on a column-by-column basis. If the
format descriptor card is not found, a
message is issued to the operator and the
job is terminated.

RCE Format Descriptor Card

For RCE the format descriptor card is
written as follows:

FORMAT (N1,N2),....

N1 Indicates the first column which is
not to be read. N1 must at least be
1 and not greater than N2.

N2 Indicates the last column which is

not to be read. N2 must be less
than 81 and not smaller than N1.

If the format descriptor card is written
FORMAT (N1,N2),(N3,N4),... N2 must be
smaller than N3.

The information in the format descriptor
card must begin in column 2 and continue no
further than column 71; if more information
is required, a continuation code must be
inserted in column 72 and coding on the
next card must begin in column 16.

OMR and

Example: The following format descriptor
card specifies that columns 20 through 30
and 52 thrcugh 76 are not to ke read:

FORMAT (20, 30), (52, 76)

OMR Format Descriptor Record

For OMR the format descriptor card must be
written as follows:

FORMAT (N1,N2),....

N1 Indicates the first column to ke
read in OMR mode. N1 must at least
ke 1 and not greater than 80 or N2.

N2 Indicates the last column to ke read

in OMR mode. N2 must be less than
81 and not smaller than 1 or Nl1.

Only every other column is read in OMR
mode; therefore N1 and N2 must both be even
cr kcth ke odd.

If the format descriptor card is written
FORMAT (N1,N2),(N3,N4),... N3 must be at
least N2+2. A maximum of 40 columns of OMR
data can be defined for each card.

The following format descriptor
3, 5, 7, 9,
and 80 are to ke read

card specifies that colurns 1,
70, 72, 74, 76, 78,
in OMR mcde:

FORMAT (1,9),(70,80)

CODING AN INPUT CARD FOR OMR

The follcwing rules apply to the coding of
an input card to be read in OMR rode.

e Mark characters on a card (characters
to ke read optically) must be separated
by at least one column that contains
neither marks nor runches.

MPBMBMbHM
e Mark characters and punched hole
columns must be separated by at least
cne cclumn containing neither marks nor
punches.

MbPHPPP
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e Mark characters in odd columns and mark
characters in even columns must be
separated by at least two columns
containing neither marks nor punches.

MbMbMbHM

OMR DATA RECORDS

Although OMR data is physically lccated in
alternating columns, the data in the I/0
buffer is compressed into contiguous bytes.
The relationship of data in card columns to
the location of the data in storage is as
follows:

3. The data content of column 1 always
rerresents the first data byte in main

stcrage.

Figure III.4 shows how these rules apply
to the data card to be read in OMR mode,
the format descriptor card defined for the
data card, and the record that results from
reading the card.

When a rarginal mark, weak mark, or poor
erasure is detected by the 3505, the data
in that cclumn is replaced with X'3F' in
EBCDIC mode or with X'3F3F' in card image
nmcde. It is your respcnsikility to check
for this condition.

If X'3F' is
is alsc rlaced
in EBCDIC mode

placed in the data, a X'3F'
in kyte 80 of the I/0 Lkuffer
and in byte 160 of the I/O0

1. If column n does not ccntain OMR data, buffer in card image mcde to indicate that
the content of column n+l represents an OMR error occurred.
the contiguous byte in main storage
which follows the column n data byte. If the I/0 buffer length is less than 80
(cxr 160) Lytes, the X'3F' is not placed in
2. If column n contains CMR data, the main storage. In that case it is your
data content of column n+2 represents responsikility that each CMR data kyte is
the contiguous byte in main storage checked for a X'3F' to indicate a read
which follows the column n data byte. errcr. Tc determine if a read error
The data content of column n+l is not occurred in a card, you must check if there
placed in main storage. is a X'3F' in either column 80 or 160.
Card Column 1 2 3 4 516 7 8 9 0] 11 |12 13|14 5] 16| 17 | 18| 19] 20
Card Data Pr| P2 D [ Mg B [Mg|D | D [Mg] D|My | D |Prg|Paf|Prs|Pig| Pr7|Pig| Pro| Po
Format Data b ] b |F| — | Fg -1 |Fg ~|Fy -1 DD B B| B b b b
N — N ——— N ——— N ——— N
Switch from Switch from even Switch from
punch to mark to odd marks mark to punch
Format
Descriptor FI|OJR|M|A|T (141, 6 |) , (]9, 1 11)
Card
Channel Data Pr| P | D | M| Mgi D Mg | Myy| Pi3] Pu| Pis| P | Py | Pig| Pio| P

) = Must have neither hole nor mark data
L = Hexadecimal 40
- = May be character or blank
Px = Punched data-in column x
M, =  Mark data in column x
F, = Format data for column x
Figure III.4. Relationship between format descriptor card and data card.
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What has been Changed in Supervisor and I/0O Macros

The inclusicn of the 2596, 3505, ard 3525
card readers/punches as well as the
3400-series tape drives and the 3230 disk
has caused a nurker of alteraticrs tc
surpervisor and I/0 macros. The
supervisor-communicaticns macrc GETIME ncw
includes a numker of new parameters in
order to allow you to cbtain the lccal
time-of-day via this macro if your system
includes TCD clock supgort.

SAM

Changes have been made to the LCTFCLC, CLMOD,
DTFPR, PRMOL, and DTFSD declarative macro
instructions. The DTFDI ard DIMCL macrcs
can be used for all new devices except the
2596 the same way they are uvsed fcr cld
devices. The 3400-series magnetic tape
units can be processed by means cf the
DTFMT and NTNCD macros; these macrcs need
not be changed.

CTECC/CDMOL. The following changes and new
restrictions have been included for the
DTFCD.

e BLKSIZE has a new defauvlt of 96 fcr the
2596 and of 160 for the 35C5 and 3525
in column binary mcde.

e CONTROL is nct valid fcr a 3525
associated input file.

e Only DEVADLR=SYSnnn is valid for the
2596.

e 2596, 35C5, and 3525 can be srecified
in DEVICE.

e IOAREA2 is not valid for 3525
associated files.

e Only RECFORM=FIXUNE is allowed if
FUNC=I is specified.

e The ASCCFLE, ERRCPT, FUNC, and MCDE
operands base been added.

Likewise the CONTROL, DEVICE, ICAREA2,
and RECFORM operands cf CDMCC have keer
changed and the FUNC operand has keen
added. This alsc results ir ar irncreased
numker of possible module rames fcxr CDMOD.

DTFPR/PRMOLC. The print feature cf the IBM
3525 card Punch can be invcked ky neans cf

4.2 DOS Version 4 Supervisor and I/O Macros

the CTFEF. Therefcre the fcllcwing
orerands have been changec:

¢ The BPLKSIZE default fcxr the 2525 ics 64.

e when CILCHR=ASA is specified, the +
character may nct ke used fcr the 3525.

e Cnly CEVACLCR=SY¥Srrr is valid fcr 3525.

e 3525 can be srecified in the DEVICE
crperanc.

e For the 3525 ERRCPI=IGNORE can ke
specified.

e The ASCCFLE and FUNC cperand have keen
added to the DIFPR.

Fcr the PRMOD sirmilar ch%rges have keen
nade tc tke CTICHR, LCEVICE, and ERROPT
crerands; the FUNC crerand has keen added.
An increased numker cf pcssikle ERMOL nares
alsc results from these chances.

LTESL. TLue to the acéditicn cf tke IBM 333¢C
LCisk Storage, the fcllcwing crerands have
keen wcdified:

e The largest BIKSIZE sgecificaticn
allcweé¢ is now 132,C3C.

e 2320 can ke specifiec¢ in the DEVICE
operand.

e The ICAREA1l orerand shculd ke rc larger
than 12,03C focr spanred reccrd
Frocessing.

Inperative Macros. CFEN(K) has keen
changed tc verify the 3505 and 3525 fcrmat
descriptcr card. A runker cf new
ccnsideraticns have keen included fcr the
FUT macrc when prccessing a 222¢ print
file. The updating furcticn fcr a 3525
file whiclk is perfcrmec tkrocugh the vse cf
an associated file, and the rew card
ccrtrxcl ccces for the ZE5€€, 25CS, and 3525
have been added. <&recial ccrsideraticns
exist fcr the PRTOV macrc when it is vesed
with a 3525; for CLOSE(R) scne new
furcticns hkave keen a2dcec for 3E5CE and 3525
files. CLCSE(R) resets these devices to
rcrrel ncée after RCE cr CMR prccessing.

Sequential Frocessinc Macrcs. Small
charces have keen rade tc the NCIE, FOINIR,
and POINTIW macro instructicns tc make it
pcssikle tre handle the externded 3330 disk
address.




DAM 3330 in the CYLOFL operand is 17. The
DEVICE and HINDEX operands allow the
specification of 3330.

The types of track reference fields have

been extended to include the 3330. For the

same device the specification 3330 has been

added to the DEVICE operand of the DIFDA

macro instruction.

PIOCS
ISAM

3330 can now be specified in the DEVICE

cperand cf the DTFPH macro instruction; the
Some small changes have been made to the srecification of TAPE applies to any 2400
DTFIS. The maximum specification for the or 3400-series magnetic tape unit.
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Sequential Access Method

Declarative Macro Instructions

CARD FILE (DTFCD)

The DIFCD macro instruction defines
sequential processing for a file ccntained
on a card device.

Figure IV.2 lists the keyword operands
contained in the operand field. Only the
following operands have been changed for
DOS Version G4.

-— -

| ASOCFLE=filename
L

b e

This is a new operand. It specifies the
filename or address of associated read,
punch, and print files. It thus enables
macro sequence checking by the logic module
of each associated file. ASOCFLE must be
used with the FUNC operand to define
associated files. One filename or address
is required per DTF for associated files.
Figure IV.1 defines the filename specified
by the ASOCFLE parameter for each DITF file

type.

Examples:

e If FUNC=PW is specified, you must
specify the filename of the print file
in the ASOCFLE operand of the punch
DITF; you must also specify the filename
of the punch file in the print DTF.

e If FUNC=RPW is specified, you must
specify the filename of the punch file
in the ASOCFLE operand of the read DTF.
You must also specify the filenmame of
the print file in the ASCCFLE operand
of the punch DTF and the filename of
the read file in the ASCOCFLE operand of
the print DTF.

4.4 DOS Version 4 Supervisor and I/0 Macros

DTF TYPE
FUNC= READ(R) PUNCH(P) PRINT(W)
RP Punch file Read file
RW Print file Read file
PW Print file Punch file
RPW Punch file Print file Read file

Figure IV.1. Relationship of associated

files.

1
| BLKSIZE={nnn|80]|96]160} |
L—— —_ 4
If this crerand is oritted, the length is

assumed to be 80 for EBCDIC mode. For 2596

the length is assuwmed to ke 96; for 3505
and 3525 column binary mcde, it is assumed
to ke 160.

| 1
| CONTROL=YES |
____________ ——————d

L —_—

This orerand is not valid for an input file
used in association with a punch file on a
3525 card Punch (FUNC=RP or RPW).

I |
| DEVADDR={SYSIPT|SYSPCH|SYSRDR|S¥YSnnn} |
L - |

This operand specifies the symkolic unit to
be associated with a file. SYSIPT, SYSPCH,
and SYSRLCR are not valid for a 2596.

r—— _ -
| DEVICE={1442]2501]|2520]2540]2596|3505]|
| 35253

L—— —_—————

1
|
|
J

This operand specifies the I/0 device
asscociated with the logical file. If this
operand is omitted, 2540 is assumed.



mM IBM System/360 Assembler Coding Porm X28-6509-3 U MO50
Printed in U.S. A,
PROGRAM GRAPHIC PAGE
PUNCHING 0.
e J oa INSTRUCTIONS. oncn TARD ELK':PPLIES *
Statenent »—"é o
Name Operation op-.m Comments . 2 B Soeavence
' 810 e B N 2 @ § “ P 55 0 65 21238 ﬂ
'd Ix x %% %X X X DTFCD { Name of card-reader or card-punch file, This DTF reavires s COMOD. | [TTT T 17 ] [T C il l Req'd
f —— -t bt —1
| DEV ADIDR=S8|Y|S xixIx| | | Symbolic unit (SYSnnn) for rmwuhmt&mmnialme. ! ; I X Vl v|v j
1 T H 1 T i T T
i i |!o AREJA T = xix|x |x {x|x|x x|, n-n-oumI/Anu,‘aj.p.vminpulu‘.ifrwen :=CMBND and DAIREAmencﬂnd. xlviviv
—— = == + ++ +———— — : ) | : i ] .
Opt'l A;S OCFLE = x|x|x x\x“x X (X ,T‘[ ]}GI?TIF;JNC=RWA,R+P, PV?,orPW, N ; ] i L x{viviv | Oeti
BLKSIZE=nan| - | Length of one 1/0 area,in bytes. If omitted, 80 isassumes | i | | 1 i Dx(viviv
v — S EBEEEEE S e At t +
CONTRIOL=YEIS ,. | JCNTRL macro usad for this tle. Omit CTLCHR for this fite. Does not apply 10 2501. l x]viv]v] |
T T T L T v . T
CIRDERR = x x Ix[x x|, | | RETRY) Ret i purching ot is detectad. Applies to 2520 ond 2540 only.| | x| vl ||
CTLCHIR =ix xix|. . i YES or ASA) Data records have controt character, YES for EBCOIC character set, ASA for American National| ! 1 '
| ! f ! Institute, Inc. character set. Omit if TYPEFLE=CMBND. Omit CONTROL for this file X v !
! ‘ DIEV I'C|E =n ninjn,, | | ! uuz!sm 2520259635050:351.) if omitted, 2540 is asumed. | | | xv)v Al
i i " : i — { L
1 T 4 t 1
EOFADDA=xx|x xxx x|x ,; h-m?wnrsmaou»l.wuum \ X{vi v,
——+
ERROP|T= XxiX|x X X X x|, | IGNORE,SKIP, or name. 1, ) ! : X v v [
t T T - f T T T
i — | 1LR.P,W, AW, RPW, or PW. 1 : i
FUNC!xx!x, ‘l4L‘ :f#ﬁll kil ' i “j wi":
; IO ARE A‘2,=‘xix x:xe;x‘xxi,J NnmoufsscondUOnru,wm«ww-manfﬂPEFLE—cMBND [ T]’ ; [ 4 V[v/v/ J
‘ T {OREG|=(.nn | e | Register number, |fmoI/O|vususodeETorPUTdo-saolspaclfyavmrkuu +Omit WORKA. ; : N
. | RIGEE P \ X |V v X
[ ‘ ‘ MODE =Ix,x , o E,0,R, o C. If omitted, E is assumed, | l { ; P ] ' \ I
SR i OB b M.."’.’r.“"l'.u“‘"‘".s[f ] ! ! S MM IS
| M/OD N.AM'E =% xx !X %% x|x , NameofCOMOD logic module for this DTF. If omitted, IO IOCSmrmsmmdardnnme i ] [ X]voviv Co
+ H b
i RN N Length of IOAREA2 if TYPEFLE=CMBND, |f GUBLKSZ omitted, length specified by BLKSIZE . | - e .
! OUBLKSI,Zayn ni, is assumed for IOARE : C X iy |
—
| R D ONiL Y.= YES |, | Gamrmurudonlymndule ﬁnuumumoduleuvemamrmm&wmmmodml, ! 1 I LoIXAViv v
+ T L t +
IRER ! REC FlO|RM =Ixix xIxfxlx:, | 11 (FIXUMBorUNDEFovVARUNB) If omitted, FIXUNB is assumed. Inmoreombmedﬁlesa‘w.ysFlXUNB. viviv
A ; | i : : ! X |
T
IEEE T i il T
= — ; I N : T ; T
3 1 Ll | Ll
H ] ' I v ‘
. i ! i o
SR ‘ 1 T S o ‘
T
; ! C i
* Header and each detail card, except the last one in each set, must have a continuation punch in column 72, Also,
#ach detail card, except the last one, must contain a comma immediately after the operand. Space is allowed for the # General registers 212, written in parentheses; for example: (12).
longest operand pius the comma. (f a smaller operand is used, the comma should be moved over accordingly. in the
last detail card of a set, the comma position must be blank.
Figure IV.2. DTFCD macro (Part 1 of 2).
mn 1BM System/360 Assembler Coding Form X28-6509-3 U MOS0
Printed in U.S. A,
PROGRAM PUNCHING Gapnic MOt APPLIES TO
! oo INSTRUCTIONS P CARD ELECTRO =) *
PROGRAMMER Y
Nome. Operation Operand Comments . %S D Sequence
' 8 10 " 16 2 25 .30 3 @ 45 50 5 85 n Z00 80}
; - T
Opr1 ‘ RECSI(|ZE=(in[nn], | Registir number if REGFORM=UNDE Ll : . x| i1 oprt
SEPASIMB =YE|S, | | | | DTFCDist0 beasemiiod wpartely. | | BB xpv vl T
I i o 4 4
(A T O N O A AP R B DL T T
) SISELECT=n,| W‘ ) (1.2, 0r 3) for 2540. (1 or 2) for 1442, 2520, 2640, 259, 3605, or 325. ,su\l*-r;nc‘m'a-mm.' I U xleov !
P . (NI or OUTPUT or CMBND) {f omitted INPUT assumed. CMBND may be specified for 1442N1, 2! 1, i T
TYPEFILE = xixjx XXX .| = or2600punch- feed - resd only) | ; Xl
- : t
') WORKAI=YES |, | GET o PUT specifes work ares. Omit IOREG. : ] vivlv]
+
‘ ‘ !
1 1 1 7 ; ) -
H I ! i i L H | } i i ¢ I |
N i H [ " i 1 - i 1
L : P | [ ; I L1 J‘ . ; ‘ :
S =N L L P DL — NEBESyEEStugpE=saEEEay
r
i T J
. I Lo
i | t HE I . T 1 l T T {
MRS Sain AR ) ‘ ,
! i I b L it 2!
* Header and each detail card, except the last one in esch set, must have a continuation punch in column 72, Alsa, .
sach detail card, excapt the last ane, must contsin a comma immediately sfter the operand. Space is allowsd for the * General register 2-12, written in parentheses; for example: (12).
longest operand plus the comma. If a smaler operand is used, the comma should be moved over sccordingly. In the
last detail card of a set, the comma position must be blank.

Figure IV.2. DTFCD macro (Part 2 of 2).

output file on a 3505 cr 3525. IGNORE,
SKIP, or the symbolic name of an error
rcutine can be specified for input files.

Fcr cutput files only IGNORE can be

[m———————= 1
{ ERROPT= {IGNORE|SKIP|name} |
L 1
This is a new operand. It specifies the specified.

error exit option used for an input or

Sequential Access Method 4.5



Whenever an error condition
occurs, the error is igncred.
The address of the error record
is placed in register 1, and a
bit in the CCB is set on. You
can retrieve the record address
from register 1 for further error
processing. You can alsc check
the CCB bit and take the action
required to recover fror the
error. ERROPT=IGNORE is not
valid for output files using the
operands IOAREA2 and/or WORKA.

IGNORE

No records in the error Lklock are
made available for processing.
The record following the record
in error is read and processing
continues.

SKIP

IOCS branches to the routine with
this name, in which you perform
whatever functions you desire to
process or note the error
conditions. Register 1 contains
the address of the record in
error; register 14 contains the
return address.

name

A read operation in an error routine may
not be performed by means of a GET macro
instruction. Register 14 should be saved
if any other IOCS macro instructicns are
used in the error routine. When RDONLY=YES
is specified, register 13 must alsc be
saved. To continue normal processing at
the end of the error routine, you rust
return to the IOCS routine ky kranching to
the address in register 14.

r
| FUNC={I|R|P|RP|RW|RPW|PW}
L

e e d

This is a new operand. It specifies the
type of file to be processed by the 3525.
The valid entries are I (interpret), R
(read), P (punch), RP (read/punch), RW
(read/print), RPW (read/punch/print), and
PW (punch/print). RP, RW, RPW, and PAd are
used, with the ASOCFLE operand, to specify
associated files. When RP, RW, RPW, or PW
is specified for an input or output
associated file, it must also be specified
for a corresponding output or input
associated file in another DTFCD or in a
DTFPR. RP, RW, RPW, and PW associated
files can have one I/0 area only. SYSIN
and SYSPCH are invalid for associated
files.

Note: Associated files allow you to
perform more than one operation on cards
during the execution of a job. Each
operation requires a separate DTF.

4,6 DOS Version 4 Supervisor and I/0 Macros

r
| IOAREA2=XXXXXXXX |
L -

—— —— 4

This operand is not valid when associated
files (FUNC=RP,RPW,RW,PW) are specified for
the 3525 card Punch.

=Bl

This is a new operand. It specifies the
mode used to process an input or output
file fcr a 3505 or 3525.

o e

——

norral punch mode

column binary mode

ortical mark read mode
read column eliminate mode.

- NoNoNe]

Valid -entries are E, C, O, R, ER, EO,
CO, and CR. O can ke specified for the
3505 only; O,R, and C are not supported for
SYSIN. O and R cannct ke specified for
output files. If the MODE operand is
critted, E is assumed; if only O or R is
specified, EO or ER is assumed.

If O or R is specified, a format
descriptcr card defining the card column to
be read or eliminated must be provided.
This descriptor card must ke the first card
in the data file. An 80-byte record which
relates cclumn-by-column to the specified
format is built when this descriptor record
is fcund. 1If no format descriptor record
is fcund, a message is issued to the
operator and the job is terminated.

- - - |

. - —
| RECFORM={FIXUNB|VARUNE|UNDEF} |

L QS p—— |

If TYPEFLE=COMBND or FUNC=I, this operand
must be FIXUNB.

r—= —_—

| SSELECT=n |
L -

——— 1

When this cperand is used with a device
other than a 1442 or 2596, the program
igncres CONTROL=YES with input files.

CARD MODULE (CDMOD)

Fcllcwing is a summary of the operands that
have been changed for DOS Version 4.



- = = 1

| CONTROL=YES
L Jd

This operand is not valid for input files
that are used with RP or RPW associated
files.

! - 1
| DEVICE={1442]|2501]2520]|2540]2596|3505] |
I 3525} !
L J
Include this operand to specify the I/O
device used by the module.
r - 1
| FUNC={I|R|P|RP|RW|RPW|PW} |
| IS, ——— 4
This is _a new operand. It specifies the
type of file to be processed by the 3525.
r 1
| IOAREA2=YES |
b e J
Include this operand if a second I/0 area
is used. This operand is not wvalid for
associated files.

----- - - 1
| RECFORM={FIXUNB|VARUNB |UNDEF} i
L - 4

Specifies the record format. For INPUT,
COMBND, and PUNCH INTERPRET files, only
FIXUNB should be specified.

Recommended Module Names for CDMOD

This section replaces the "Recommended
Module Names for CDMOD" section in the base

Each name begins with a 3-character prefix
(IJc) and consists of a 5-character field
corresponding to the options permitted in
the generation of the module.

CDMOD name = IJCabcde

a F RECFORM=FIXUNB (always for INPUT,
CMBND, and PUNCH INTERPRET files)
RECFORM=VARUNB

RECFORM=UNDEF

CTLCHR=ASA (not specified if CMBND)
CTLCHR=YES

CONTROL=YES

CTLCHR or CONTROL not specified

NOKPM a<

nnnn

c = B RDONLY=YES and TYPEFLE=CMBND
= C TYPEFLE=CMBND
= H RDONLY=YES and TYPEFLE=INPUT
= I TYPEFLE=INPUT
= N RDONLY=YES and TYPEFLE=0UTPUT
= O TYPEFLE=OUTPUT
d = 2 WORKA and IOAREA2 not specified
= W WORKA=YES
= I IOAREA2=YES
= B WORKA and IOAREA2
= Z WORKA=YES not specified (CMBND files
only)
e = 0 DEVICE=2540
= 1 DEVICE=1442 or 2596
= 2 DEVICE=2520
= 3 DEVICE=2501
= 4 DEVICE=2540 and CRLDERR
= 5 DEVICE=2520 and CRDERR
= 6 DEVICE=3505
= 7 DEVICE=3525 and FUNC=R, FUNC=P, or
FUNC omitted
= A DEVICE=3525 and FUNC=RP
= B DEVICE=3525 and FUNC=RW
= C DEVICE=3525 and FUNC=PW
= D DEVICE=3525 and FUNC=I
= E DEVICE=3525 and FUNC=RPW

Subset/Surerset CDMOD Names

The following figure replaces the
equivalent figure in the kase puklication.
It shows the subsetting and supersetting
allowed for CDMOD names.

*
*
*
x
*

c<m

NO +<D
ozZz2—ITO®
NS —®

MUOTPNONAWN=O

+  Subsetting/supersetting permitted
* No subsetting/supersetting permitted

Figure IV.3. These are the subset/superset

names for CDMOD.
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L —

IBM IBM System/360 Assembler Coding Form X?B;?m:inuuf?s:‘
PROGRAM PUNCHING GrapHIC PAGE of )
PROGRAMMER oart IHSTRUCTIONS ourech TARD ELECTRO NUMBER *
AT "
: e 8 e 6 2 O » 3s © s 30 5 T o b1 il £ e 2]
Re'd [x x x x x x x D TFP R Nameofprime' fite. TnisDTF'mquimaPaMOD. [ { 4L “ { : i i X! . Req'd
DEVADIDR=5SY|[s x x x, Symbolic unit for the printer used for thi logical file. ‘ i | L X \
FOARE[AT = x x|x x x x x|x Nme{nffimmnputar!u. . l 11 :\IE‘ X L
e T 11 | |ASOCF|LE=x x|xxxxx|x, Fienameoradresiof 3. ‘ N | |om
BLKSI(ZE=nnjn , Lerqﬂ’;oneoumuta‘rm, inbytes. f omitted, 121 is assumed; for 3525, 64isassumu:‘A b i ‘ x|
CONTROL=YE|S , CNTRmuoused for this file. Omit]CYLCHRforlhils file. i ‘ { xI ]
CTLoHIR - x x VES Gr ASA) Data ecords hve Conirol character, VES for EBCDIC sharacterset 1+ 1 [ [ . T T[T
. ASA American National Standards Institute, Inc. character set. Omit CONTROL for this file, | [ N HE
DEVICIE=nnn]|, (1403, 1443, 3211, or 3525), If omitted, 1403 is assumed. i I ' ,TJ Lo X :
ERROPIT=xx xx x x x x|, RETAY or the rame meu!revmrnmtimfornli,'ENOREfor3525._ _ B ‘FILAJL X
FUNC=|x x x, The type of file to be processed by a 3526. : ‘ ' X 1 !
I OARE|A2=x x|x xx x x|x, Iftwo‘onmmlrtiﬁarelusad,nameoiseoondam. 'r ; ' X| ;
| ORE Gf={( n ) ngiﬂ:LTumber if;::utputavms m:u:dav;d?\.l'l'd?esnmwecifyi‘wa'karm. 4. Omit WORKA. PT: ) X .‘ -
MO DNAME = x x|x xx x x|x , N!‘mela';MOD lo;{n—wdmuwmislmﬁ l'ommeJl,IOCSwlerausIsﬂndardmm. i—:— | '\ i _Ax_, ' 1‘
PRINTIOV=YE[s, PRTOY macro used for this file. | | B
RDONL|Y=YES]|, Generz‘m:uadonlv moadule. Requiresamodulesmear[eafofmhmdt Asimﬁmmodul‘. L o ' X
RECFOIRM=x x|x x x x , (FIXU\JBorVARUNB!orUNDEFL If'umitted, FIXUNB is assumed. R ‘ 1 ' . ‘_‘;h ]
RECSUI[IZE={n|n ), qusl!rnumberi'RE(IFORM=UNDEF. * ' \‘ ‘ X 1‘7
SEPASMB=YE[s, DTFPR is tobe ’ x| .
STLIS[T=VYES]|, 1403 sletive tape isting fature s to be used. Operand vald for DOS only. ’ T T T
ues=x|x x, (ON) process data checks, (OFF} inre‘zdan checks. Only for 1403 with UCS feature or 3211. lfnﬁvinad, l:)FFI‘-smmud. X ‘
WORKA|=YES , PUT qu:ﬂieswork area. Omit IOREGI o }
* Header and each detail card, except the last one in each set, must have a continuation punch in column 72. + General registers 2 — 12, written in parentheses; for example: (12
Also each detail card, except the last one, must contain 3 comma immediately after the operand. Space is allowed
for the longest operand plus the comma. |f a smaller operand is used, the comma should be moved over accordingly.
In the last detail card of a set, the comma position must be blank.
Figure IV.4. DTFPR macro.
PRINTER FILE (DTFPR)
The DTFPR macro instruction defines
sequential processing for files whose
output is a printer device.
Figure IV.4 lists all the keyword
operands that are contained in the operand
field. The following discussion addresses
only those operands that have been changed
or added for DOS Version 4.
— . DTF TYPE
lL ASOCFLE=filename | FUNC= READ(R) PUNCH(P) PRINT (W)
- J
This is_a new operand. It specifies the RP Punch file Read file
filename or address of associated read, RW Print file Read file
punch, and print filgs. It thus epables PW Print file Punch file
macro sequence checking by the logic module
of each associated file. ASOCFLE must be RPW Punch file Print file Read file
used with the FUNC operand to define
associated files. One filename or address
is required per DTF for associated files.
Figure IV.5 defines the filename specified Figure IV.5. Relationship of associated
by the ASOCFLE parameter for each DTF file files.
type.
4.8 DOS Version 4 Supervisor and I/0 Macros



. -
| BLKSIZE={nnn|64]121}
L

[

This operand specifies the length of
IOAREAl. If this entry is omitted, 121 is
assumed for all devices except 3525. For
the 3525, 64 is assumed.

| CTLCHR={YES|ASA} |
L 4

=TT/

If CTLCHR=ASA is specified for the 3525,
the + character is not allowed as first
character control. For 3525 print-only
files using CTLCHR=ASA, you must issue
either a space 1 or skip to channel 1
command to print on the first line of a
card. For 3525 print associated files, you
must issue a space 1 command to print on
the first line of a card. A skip to
channel 1 is diagnosed for associated print
files.

- -t 1

. -
| DEVADDR={SYSLOG|SYSLST|SYSnnn} |
L -

This operand specifies the symbolic unit to
be associated with the printer. SYSLST and
SYSLOG are not valid for the 3525.

r 1
| DEVICE={1403|1404]1443]1445]3211]3525} |
4

L

This operand specifies the device that is
used for the file.

| 1

| ERROPT={RETRY|IGNORE|name}

S - ———

If RETRY is specified and an equipment
check with command retry is encountered,
the command is retried once. If retry is
unsuccessful, an information message is
issued and the job is canceled.

If you have specified the name of your
own error routine and an equipment check
with command retry occurs, the comrand is
retried once. If the retry is
unsuccessful, an information message is
issued and the job is canceled. When
certain other errors are encountered, an
information message is issued, error
information is posted in the CCB, and
control is given to your error routine. If
any IOCS macros are used in this routine,
the contents of register 14 must be saved
and restored, and also the contents of

register 13 if RDONLY=YES has Lkeen
specified in the DTF.

Ncte: If ERROPT=RETRY or ERROPT=name is
specified, then DEVICE=3211 must also ke
specified; DEVICE=3525 must ke specified if
ERROPT=IGNORE.

T
| FUNC={WIT]|RWIT]|RPWIT]|PWIT]} |
| . _ e e e e e e e e e e e d

- = - -1

This is a new operand. It specifies the
type of file to be processed using a 3525.
The opticnal parameter T specifies a 2-line
printer. RWI[T], RPWIT], and PWIT] are
used, with the ASOCFLE orerand, to specify
associated files.

When RPIT], RPWIT], or PWIT] is
srecified for a printer file, RW, RPW, or
PW must also be specified for a
ccrresponding associated file. If the
optional T parameter is not specified,
rultiline printing is assumed. If CTLCHR
or CONTROL is specified, the T parameter is
igncred.

Note: Associated files allow you to
rerfcrr mcre than one operation on cards
during the execution of a jok. Each
individual operation requires a separate
CTF.

PRINTER MODULE (PRMOD)

Fcllcwing is a summary of the operands that
have been changed for DOS Version 4.

r - T T T T TS T T T T T T T T T T 1
| CTLCHR={YES|ASA} |

| I— —_— —-—d

Include this operand if first character
forrs ccntrol is used. The + character is
not valid for the 3525 when ASA is
srecified.

r 1
| DEVICE={1403|1404|1443]1445|3211|3525} |

 I——

This operand specifies the device that is
used for the file.

—— - 1

r
| ERROPT=YES [
....... P}

L —

This operand must be specified if
ERROPT=nare is specified in the DTFPR.
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This operand must not be used if ERROPT was
not specified or if ERROPT=RETRY or
ERROPT=IGNORE was specified in the DTFPR.

r
| FUNC={W{T]|RWIT] |RPWIT]|PWIT]}

e —

This is a new_operand. It specifies the
type of file to be processed using a 3525.
The optional parameter T specifies a 2-line
printer.

Recommended Module Names for DTFPR

This section replaces the "Recommended
Module Names for PRMOD" section in the base
publication.

Each name consists of a 3-character prefix
(IJD) followed by a 5-character field
corresponding to the options permitted in
the generation of the module.

PRMOD name = IJDabcde

a =¢f RECFORM=FIXUNB
RECFORM=VARUNB

RECFORM=UNDEF

CTLCHR=ASA

CTLCHR=YES

DEVICE=3525 and 2-line print support
CONTROL=YES

STLIST=YES

q>none of these is specified

nooRxKy dd<

= B ERROPT=YES (ERROPT=name in DTFPR) and
PRINTOV=YES

P PRINTOV=YES, DEVICE is not a 3525,
and ERROPT is not specified
(ERROPT=RETRY, ERROPT=IGNORE, or
ERROPT is omitted in DTFPR)

I PRINTOV=YES, DEVICE=3525, and
FUNC=W[T] or FUNC is not specified

F PRINTOV=YES, DEVICE=3525, and
FUNC=RWI[T]

C PRINTOV=YES, DEVICE=3525, and
FUNC=PWI[T]

D PRINTOV=YES, DEVICE=3525, and

o, FUNC=RPW [T]

Z jneither PRINTOV or ERROPT is
specified (ERROPT=RETRY,
ERROPT=IGNORE, or ERRCFT is cmitted
in DTFPR) and DEVICE is not a 3525

O PRINTOV=YES is not specified,
DEVICE=3525, and FUNC=WIT] or FUNC is
not specified

R PRINTOV=YES is not specified,
DEVICE=3525, and FUNC=RWITI

S PRINTOV=YES is not specified,
DEVICE=3525, and FUNC=PWITI]

T PRINTOV=YES is not specified,
DEVICE=3525, and FUNC=RPWIT]

Q
|
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E ERRCPT=YES (ERROPT=name in DTFPR) and
PRINTOV=YES is not specified

I IOAREA2=YES
C}IOAREA2=YES is not specified

&
n

V RDONLY=YES and WORKA=YES
W WORKA=YES
Y RDONLY=YES

neither is specified

Subset/Superset PRMOD Namesv

Figure IV.6 replaces the corresponding
figure in the kase puklication. It shows
the subsetting and supersetting allowed for
PRMOD names.

| J D F A | \
vV Y Z W
U § Y
T Y4
+
Cc
z

MO +—"40+VWO+NM+0—+N T +

+  Subsetting/supersetting permitted
* No subsetting/supersetting permitted

Figure IV.6. These are the subset/superset

names for FRMOD.

SEQUENTIAL DASD FILES (DTIFSD)

The DTFSD macro instruction defines
sequential (consecutive) processing for a
file contained in a DASD. Only IBM
standard lakel formats are processed. The
DTFSD macro instruction can be used with
the IBM 2311, 2314,2319, 3330, and 2321.

A DTFSD entry is included for each
sequential input or output DASD file that
is processed in the rrcgram (Figure IV.8).
The DTFSD header entry and a series of
detail entries Jjescribe the file. Symbolic



addresses of routines and areas are
specified in the detail entries. Enter the
symbolic name of the file in the name field
and DTFSD in the operation field. The
detail entries can follow in any order.
Keyword operands are contained in the
operand field.

Following is a description of those
operands that have been changed to include
the IBM 3330 Disk Storage.

r—= 1
| BLKSIZE=nnnnn |
[T J

Enter the length nnnnn of the I/0 area. If
the record format is variable or undefined,
enter the length of the I/0 area needed for
the largest klock of records.

When processing spanned records, the
length of the define storage statements for
the I/0 area must be at least as large as
the smaller of the values given in Figure
Iv.7.

r—— T

| Device | Length

o — +

| 2311 Disk Storage Drive|3,625 or BLKSIZE
[ {decimal

-

| 2314 Direct Access
| Storage Facility
| 2319 Disk Storage

'
|
|

|

- - ¥
|
|

$
|
|

13330 Disk Storage 13,030 or BLKSIZE

decimal

- -

|2321 Data Cell Drive 2,000 or BLKSIZE
| decimal

8 1

|pdd 8 _ for output files

b s s e s s i s . i s e iy e e — o

Minimum I/0 area sizes
required for spanned reccrd
processing.

Figure IV.7.

1)
| DEVICE=({2311,2314,3330,2321})

L

—

This orerand is included to specify whether
the data file is located on an IBEM 2311,
231472319, 3330, or 2321. If the location
is unspecified, 2311 is assumed.

r
| IOAREAL=XXXXXXXX
! .

[

This operand specified the symkolic name of
the 1/0 area used Lty the file. IOCS either
reads or writes records using this area.
For variakle-length and undefined records,
this area nust be large enough to contain
the largest block or record. For output
records, the first 8 kytes of IOAREA1l must
be allotted for IOCS to construct a count
field. When variakle-length records are
processed, the size of the I/O area must
include fcur kytes for the klock size. The
I/0 area must begin on a halfword boundary.
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m 1BM System/360 Assembler Coding Ferm -
s G
rOGRAN PUNCHING GRAPHIC PAGE oF
CorAWER oaTe INSTRUCTIONS PunCH AR ﬂm“»:uss T0
STATEMENT "]
Name Cparerion Operand R Commenty §g§&.—m
. 10 " 3 20 k:] 30 Rl 45 0 55 &0 &5 n 80}
LI N B LU LN 117 T o
e [x[x b [x[x [x]x [ | ID[T]F[S D] [ [name of smquentiss DASO fie. "This DTF requires an somonxx, | | | | | || v|v Rex
LI L LA B L
8lLikis|1iz|e|=[n|n]n|nin Length of ane 1/O ares, in bytes, X|v(s|v
Trrrrrryrrrrr R
E|IQO|FJAIDDIR|=|x ix |x[x|x X [x [x|, | |Nome of users end-of-file routine. i Ixlv] {v
| LB L L T
[} AREA1=xxxxx{Lg.p_x, Narme of first 1/O aree. | v
T T T T T 1T
CION(T(RIO|L|=|Y|E[S|, CNTRL macro used for this file. i | i
DEILETFL' 0], C!r.os‘i:nulaolglm:tuéd}bgu"vmdm m-ald:h.h.vm;'ln v
DE[VADDR-[SYSxx-x, smu?:&n‘ﬂmloﬂw%' Wonnuu:nTa-:erv'L Xiviviv
L L LRI U T LI
DEIV!CE-nnnn. 231, z:m:moa'mn Ilommdnllu-mld X{viv[v
E|RRIEIX|T|=|YIE|S|, ) mnmnumn’mensrmwmt Mvsnnorrf X| v| v| V|
ERRbPT‘xxx x|x|x|x|, mnﬁ:sml’mumﬁmwmm)Pmmiobmminnionmmm Do not use SKIP for X|v|v|v
'
FJE =[v[E]s Forcad end of votume for disk is desired. x|/|v
Mol |p|=|vlE]s |, Employ the track hoid function. | | | , x|v{ [v
LU T 1
1|OJA|REJA|2 = Ixix |x|x|x|x|x|x]|, "'wgoim:-g-,v-_\fﬂ.m of scond sres | | XK v
IOREIG‘(IIII), R “mm.tu-mlvnatTmmTMnotmfymmw"mIDmtnu.L Omit uvll
T T T T T
UiaTB A0[RI ] x [, x{x|x] | | i o s oo s et v s me, | [ 11 | [ 1] ] 1] JEE
T Tﬁ"l’l’ T T T 1 . 1 T
O[D/N|AMIE| = x|x|x x[x[x[, | | Name of SOMODxx logic module for tis OTF. it omitad, 10CS gerarr rame. X|v) ¢
N| Tlﬁl;f" =[x b [ e [ [, (YES or POINTRW) YES if NOTE/POINTR/POINTW/POINTS used. POINTRW if only NOTE TRPOINTW ] P
T T 1 Ty Ty T
uuNLIY-YES, G-num-mdonlynudub. Rnulm-nwuhm.nfovumﬂ»ﬁmtmmm:[l I I | X[vivi Y
RECIFO o x|x|x|x|x\x]|., {EPXUNS, FIXBLK, VARUNS. VARBLK, SPRUNS, SPNBLK, or UNDEF) For work files, um FIXUNB or x| v| vl v
chas T3 e, W
IR[Elc]s]1|z]€]=[nln]n]n]a]. %‘:‘:ma%mw 2 R T ;
N LI L 3
s[elp|alsime]=Ivels]. OTF80 i o b st et | | | | | I | Wil
Trluine s |- [v]e[s], RECEORM ~ FIXBLK. or TRUNG mape,ued for thie fle ! x| vi v
TIV|PIELFIL el Ix|x [x [x]x]x], (mmoumrorwonx)umm wun--un-d Ix]vfvlv
+—t Ll t
lelo|altle[=]vle]s], ngut fle or work fie is 1o be upd#ted. LI [[LH XY |v

L — _J

Figure IV.8. DTFSD macro (Part 1 of 2).

Im IBM System 360 Assembler Coding Form 200000
et
- R Seasic [ o
seCGRANNE? I oatt Fanuenens o CARD ELECTR »Pues TO
i ekl ’- [3 nrificarion-
Name Coerarion Operang Comments 2 11 & itanee”
" s 3 i 2 23 ) 5 W o 0 55 50 65 |+ [Z2 0 g |
Oprl viA RlB L|D|={( n]n )|, uqu-r rumber if ascsom-vmnx andrecords wre bullt in the output arve, 1 Omit it WORKA=VES. || Ty
VERIIFY=VES Md*neo;ﬁafw\m:‘.wﬂ'lm Il=or:>os oevlcs mn vesn.—.m x| |v]v
. VIR S e | i s 1 }
g4
WILIRE |RIRL= [x x| |x x| x x], 'f"!'?"f".'“"'..?"'"”'u"‘”",.f""".".'”lHHI HI | X
4+
lolrlklal=[vlels GET or PUT specifies work area. Omit mnss mquinu for RECFORM = SPNUNB or SPNBLK. v|v
Il
| . NN RN AR RN AR NN NN NN
B 11 |

* Header and eech detail card, except the last one in sach set, must have s continuation punch in column 72. “Also 1t Genersl registers 2- 12, written in parentheses; for example: (12),
sach detsil card, sxcept the last one, must contsin 8 comme immediately after the operand. Spece is allowed for the
longest operand plus the comme. |f & smeller operand is used, the comma should be moved over accordingly. In the
tast detail card of a %et, the comme position must be blank.

Figure IV.8. DTFSD macro (Part 2 of 2).
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Imperative Macro Instructions

INITIALIZATION MACROS

OPEN(R) Macro

The OPENR macro has not been changed for
DOS Version U4; the following considerations
have been added for the OPEN(R) macro,
however.

If the optical mark read mode or read
column eliminate mode has been specified
for a 3505 Card Reader (MODE=(0 or MODE=R),
or if MODE=R has been specified for a 3525
Card Punch, OPEN retrieves the data frcm
the first data card and analyzes this data
to verify the presence of a format
descriptor card. 1If such a card is found,
an 80-byte record corresponding to the
format descriptor record is kuilt. If no
format descriptor card is found, a message
is issued and the job is canceled.

For a 3525 print-only file, OPEN feeds
the first card to ensure that a card is in
the print station. For 3525 associated
files, all files must be open before a GET
or PUT is issued.

PUT Macro

The following new considerations arpply to
the PUT macro as of DOS Version 4.

For a 3525 with a 2-line printer, the
output is automatically printed on lines 1
and 3. Automatic line positioning is used
for a print-only file on a 2-line rrinter,
the one PUT macro causes line 3 to be
printed and the othexr PUT causes a new card
to ke fed and the printing of line 1 to be
started. When automatic line positioning
is used for a 3525 print-only file with a
multiline printer, card feeding is caused
by the PUT macro that follows the PUT
causing the printing of line 25. This PUT
macro also starts the printing of line 1 on
the next card. If you want to control line
positioning, either the CONTROL or the
CTLCHR parameter must be specified in the
DTF macro instruction. (When a printer
file is used with a read or punch file as
an associated file, the DTFPR may not
contain CONTROL or CTLCHR operands for card
feeding.) In such a case you are
responsible for all spacing and skipping
during printing. If CTLCHR=YES is
specified, you are also resgonsible for
card feeding.

The follcwing restrictions apply to
user-controlled line pcsitioning:

1. Any attempt to print on lines other
than 1 and 3 on a 2-1line printer
results in a command reject.
Otherwise, 2-line printer support is
identical to multiline printer
SUrgcrt.

2. A print-and-space ccmmand for line 25
results in positioning on line 1 of
the next card.

3. Any attempt to print and suppress
spacing results in a command reject.

4. Any skip command to a channel number
sraller than or equal to the present
channel position results in a skip to
that channel positicn on the next
card.

5. If CONTROL or CTLCHR is specified,
FUNC=nnnT is ignored for 2-line
printer support.

Updating

A sequential file on 2311, 2314,2319, 3330,
or 2321 DaASD, a card input file on a 1442,
2520, or 3525, or a card file on the punch
feed of a 2540 equipped with the
runch-feed-read special feature can be
updated. That is, each DASD or card record
can be read, processed, and transferred
kFack to the same disk location or card from
which it was read. In the case of a card
file, the file must be specified as a
ccrkined file (CMBND) in the TYPEFIE entry.
On a 3525 this function may be performed
through the use of asscciated files.

ASSOCIATED FILES: Fcr a 3525 using RP or
RPW asscciated files, the GET/PUT sequence
must be maintained for normal processing.
Each GET rust be followed ky a PUT which
punches the card. (If there is no
additional information, blanks are
punched.) If multiple GET instructions
(without intervening PUT instructions) or
rultiple PUT instructions (without
intervening GET instructions) are issued to
the punch file, the jok is aknormally
termunated due to a sequence error in a
macrc instruction.

If printing is required, a PUT to the
printer file must follow a PUT which is
used to punch the card. If printing is not
required, a GET can be issued following the
punch oreration.

Ncte: 1If CTLCHR=ASA is used for a 3525
print only file, you must issue either a

Sequential Access Method 4.13



space 1 or skip to channel 1 comrand to
print on the first line of the card. For a
3525 associated print file, you mrust issue
a space 1 command to print on the first
line; a skip to channel 1 command is
diagnosed for associated print files.

2596 Card Read Punch Codes for the CNIRL
Macro

Cards fed into the 2596 are normally
directed to the stacker specified in the
SSELECT parameter of the DTF. If SSELECT
is omitted, cards are fed into stacker 1 on
read and into stacker 3 on punch
operations. The CNTRL macro can be used to
override the selected pocket temporarily.
The possible selections are:

¢ i T 1
| FEED | STACKER |VALUE OF nl OR SSELECT |
| | | PARAMETER I
3 P i

k + + 1
| Read | 1 | 1 |
| Read | 2 | 2 |
| Punch | 3 | 1 |
| Punch | 4 | 2 |
L L i J

valid 2596 CNTRL
specifications.

Figure IV.9.

Input File: CNTRL can only ke used if one
I/0 area, with or without a work area, is
specified for the file. The CNTRL
instruction must be issued after the GET
for a card if that card is to be glaced in
a particular stacker.

Output File: CNTRL can be used with any
permissible combination of I/0 areas and
work areas. The CNTRL instruction must be
issued before the PUT to a card if that
card is to ke placed in a specific stacker.

3505 Card Reader and 3525 Card Punch Codes
for the CNTRL Macro

Stacker selection for the 3505 and 3525 can
ke specified by either the SSELECT or
CONTROL=YES parameters of the DTF. For
output records on a 3525, the CTLCHR
parameter of the DTF can alsc be used. If
no stacker selection is specified, stacker
1 is selected.

If CONTROL=YES is specified in the DTF,
either stacker 1 or stacker 2 must be
specified in the CNTRL macro instruction.
For input files CNIRL can be used only if
one I/0 area is specified for the file.

4.14 DOS Version 4 Supervisor and I/0 Macros

3525 Card Printing Ccdes for the CNTRL
Macrc

Sracing and skipping tc a specific line on
a card for the 3525 card print feature can
ke ccntrclled by the CNTRL macro
instruction. The SP parameter is used to
direct the 3525 to space one, two, or three
lines on a card and the SK parameter is
used to skip to a channel (1-12) on a card.

The 3525 print channels are identified
with specific rows on a printed card. The
channels and their corresponding rows are
shown in Figure IV.10.

r ==
| LINE NUMBER CHANNEL NUMBER |
¢ - -- 4
| 1 1 |
I 2 |
| 3 - 2 |
I 4 |
| 5 mrmmmm e 3 [
| 6 I
| 7T ——————————— u |
| 8 |
I 9 5 |
] 10 |
] 11 - 6 |
| 12 |
| 13 - 7 |
| 14 |
| 15 e 8 |
| 16 I
| 17 e 9 (overflow) |
| 18 o
| 19 10 |
| 20 |
| 2] ——— e — 11 |
| 22 |
| 23 - 12 (overflow) |
| 24 I
| 25 |
L e o e i e e e e i i e J

Figure IV.10. 3525 channels.

Note: 1If CTLCHR=ASA is used for a 3525
print only file, you must issue either a
space 1 or skip to channel 1 comrand to
print on the first line cf the card. For a
3525 associated print file, you must issue
a srace 1 command to print on the first
line: a skip to channel 1 command is
diagnosed for associated print files.

PRTOV_Macro

The follcwihg new considerations apply to
the 3525 card Punch with print feature.



A channel 9 test on a 3525 indicates
print line 17. A channel 12 test indicates
print line 23. An overflow ccrnditicn frcr
either of these channels causes:

1. A transfer of control tc the overflow
routine specified in the FERTCV macrc
instruction, or

2. A skir to channel one to kegin
printing on the next carxd fcr prirt
only files.

when the PRTCV macrc instructicrs is
used for a 2-line printer, the result of
the test is always negative Lecause lires
17 and 23 are not available.

Note: PRTOV without the routine name
option is invalid for associated files. A
skip to channel one is valid only for print
only files. For associated files this
command is diagnosed.

CLCSE(R) Macro

The follcwing new consideraticns aggly tc
the support of the 3505 Card Reader and the
3525 card Punch.

The 3525 has a print staticrn ketweer the
punch station and the stackers. This
results in a unique card path. Tc prevent
the loss of data in a katched jot
environment, the follcowing rules fcr card
moverent must ke obeyed when a CLCSE(R)
macro is issued for a 3525 file.

e All associated files must ke clcsed
without intervening I/C operations to
any of these files.

e If one cf the files is reopened, all
associated files must ke recrered.

e If an I/0 operation is issued and the
associated files are nct cgened, the
job is aknormally terminated duve tc a
macro instruction sequence error.

e If programs using RCE are executed as
batched joks, a non-data card nmust
follow the card that causes the program
to close files.

Figure 1IV.11 shows the card movement for
3525 when a CLCSE (R) macro instructicn is
issued.

f T --
|FILE TYEE |FEEL CRUSEL EY CLOSE OF:|
---------------- fommmmm oo
|Reac | Read#* |
| Funch | Furch )
|Print | Print |
|Read/Erint | Frint#* |
|Reacé/punclt/print| Print#*# |
|Read/Eunch | Purch##
|Punch/Exint | Frint |
|Punch/Interpret | Purch |
fmmmmmmmmmmmm e e 4
|* 2 caxc feed is executed cnly if RCE |
| has keen specified cr the REZRLC file. |
| Prcllem rrograms using RCE mtust |
| detect an end-cf-file ccrditicn |
| therselves. |
| |
|#* Celiniter cards cannct ke puncted cr |
| printed in these files. CICSE(R) |
| always issues a feed ccmmnand. |
L - -

card ncvenent fcx the 3525
on a CLCSE(R).

Figure IV.11.

If RCE is specified fcr the 350f5 cr
3525, cx if CMR is specified fcr the 3505,
the data fcrrat srecified remaine in effect
until the CLOSE(R) rcutine resets the
édevice to normal mcde cxr until a urit
excepticn cccurs,. in whkick case the device
resets itself to ncrmal ncde. If prcgranms
usirg RCE cxr OMR cn the 25(CS are exectted
as batched jobs, a ncndata card nust fcllcw
the card tkat causes tlke file tc ke clcsed.

Sequential Processing Macros

WCRR FILE MACRCS FCR TAFE ANL LISK

I ) R 1
|Name |Cperation|Crerand |

--------------- e s
| [namel [WRITE I {filename } . { s¢ ol
| I | (1) UECATE | |
| | | |
| | | )area « ) length |
| | | ) (r) |
L L L d

The functicn of the WRITE macrc Lkas nct
kteen changed. Hcwever, ar erd-cf-file
reccxd is cnly written if a CLCSE
irmediately follcws a WRITE E£C.
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NOTE Macxo

r— T T 1
| Name |Operation|Operand |
OIS M P - {
| (narel |NOTE | {filename |
| | I 1) |
L 4 A e e —————— J

The function of the NOIE racrc has nct
changed. However, to ke akle to handle the
extended address of the 333C, the
identificaticon returned in register 1 is in
the form cchr,where

¢ cc = cylinder numkter,
e h = track number,
e r = record numker within the track.
POINTR_Macro
F T . T === - a
| Name | Crperation | Operard |
_____ 4 P [ _-__,,
T T
| (narel | POINTR | y€ilename|, Jaddress( |
| | | (1) (0) |
| R L i 1

The function of the POINTR macrc has nct
changed. Hcwever, the four- cr six-kyte
nurker must now ke supplied in the form
cchr or cchrnn, where nn is the length
remaining on the track.

POINTW_Macro

r——===- T - T——— - 1

| Nane ! Oreration 1 Operand 4
T T

| (name]l | ECINTW | {fileranre| ,)address| |

| | | (1) 0) |

L—— L L 11
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The functicn of the ECINIW macrc has nct
changed. However, the fcur- or six-kyte
numker mwust now be surglied in the fcrn
cchr cr cchrnn, where nn is the length

reraining cn the track.

CCNEIETICN MACROS

FECVLE Maczxc

—_—— - 1

T T
| CperationjCrerand |

t + +
| {rame] | FECVD | Jfilerarwe |
| | | (r)

t 1. S . S A 4

The furncticn cf the FECVLC macrc has nct
changed. Note, hcwever, that when a file
is createc¢ using the FECVL macrc and has
keen prccessed as an input file, FECVD=YES
wrust ke specified, ever if the FECVL macrc
is rct usec¢ for tke inpvt file.

CICSE(R) NMacrc

r it Sttt 1
|OperaticnjOperand |
L i -—
T

|CLCESE (R) |{filenane |
| | (rl)

| | _ |
| Il r)filenane2{...), fileramen |
| | (r2) (rn) |
L 12 -— ==

Ncte that the CLOSER macrc may cnly ke used
to close a file if that file has keen
orened previously.

The filenare address may cnly te
prelcaded in registers 2-15 fcxr CICSER and
0 aré¢ 2-1¢ for CICSE.



Record Types

REFERENCE METHODS

Track Reference

To provide IOCS with the track reference,
you set up a track reference field in main
storage, assign a symbolic name in the
DTFDA entry SEEKADR, and determine by DIFDA
operand specifications which type cf
addressiny system to use. When a READ or
WRITE is executed, IOCS refers to this
field to select the specific track on the
appropriate device.

The format of the track reference field
is mbbcchhr. The values that may be
specified for the 3330 are, in hexadecimal:

m - 00-FF

kb - 0000

cc - 0000-0193
hh - 0000-0012
r - 00-FF

Direct Access Method

Direct Access Macros

DIRECT ACCESS FILE (DTFDA)

The DTFDA detail entries that apply to a
file when records are processed by the
Cirect Access Method are shown in Figure
Iv.12.

Enter the symkolic name of the file in
the name field and DTFDA in the operation
field of the macro instruction.

Only the following cperand has Lkeen
changed to include the 3330.

.
| DEVICE={2311,2314,3330,2321} |
L —_— ————— e e J

This orerand specifies whether the logical
file is on a 2311, 2314,/2319, 3330 or 2321.
If this entry is omitted, 2311 is assumed.

Direct Access Method 4.17



m 1BM System/360 Asssmbler Cdding Ferm reted U,
PIOGRAM PUNCHING GRAPHIC PAGE OfF
PROCRAMAER DATE INSTRUCTIONS PUNCH ad E'K"'ANILIES TO

STATEMENT j §E I
"y [ w0 O 16 20 25 30 35 0 45 50 55 Commem © o5 n|«|Z 3 : ]
newa.|x [ [x|x[x[x[x[ T |D[T]F[DJA] [neme of direct sccess fite on disk. For DOS, GTFOA requires DAMOD. [T x| vlv
BlL|k[s]t [ZlE[=[n]n[n]n], [ Langth o one 10 aree, in bytee. X[ v|v
DEIV ICIE{=[n[nininin], '«zhg',z'zﬁﬁdurzsén' l:anm,‘n Ii.:-lwru. - vV
E|R[R[B|Y|T|E|= ]| |x|x|x|x|x{x|, Nmofzbmimo;uv:wlmml;ﬂ—';?lo{x X|v|v
A+ -
IIOIAREA1-xxxxxxxx, "."'1‘1"."?'11]1 X]v|v
SELE'A Rj=|x{xfx|x |x {x|x |x [, | |Nome of track-reterence field Xjviv
TIY|PIE]F]L]E =T jx e Ixx [x], aNPUT or OUTPUT) | | t1 x|v]v
oo | I AlFIT|EIR]|=|Y[E[S], wlﬂl‘;'Elflth_r-v!,| v TAF‘I’ER‘w‘wRITE%lm.RZEROmumh -:Ilﬁ'nlhhﬂh x| v
c I,NTROL'YE[S, CNYRLwohu.dbrmbﬂh:l I Il | ) | IX|v|v
DEIVADDR-'SYSnnn, ﬁmé;n:ﬁm{uion&%;nﬁrzjl* X|v|v
ElRRER[TI=IVIEIS]-| [ [ [ [ ]| [t oo o ot it dntoved 11111 [ SEE
FlE[o|V[D[=[V[E[s]. Support for ssquential disk end of volume records ie desired. x|v
LA A
H[O|L|D|=]|Y[E|S], Employ t hoid function. IX|v
'F##%+!¢H%..L, .
D(S|K|X|T [N[T[=|n{, Indicates the number (n) of extent for & relative 1D | vV
1{o{L{ole]=|x[x | |x [x [x |x x], N;u'oi'dn:h'm'u'lo&:a;-:nﬁnn?n_w l X|v|v
E|Y]AJRIG= Tx [ x Jx [x]x x|, Nmnwm"READﬁW:Q.KEY:whllTErﬂmKEVm-u‘vi;uu‘-d'fo"ﬂvhﬂh; X|v|v
l4EYLElNJ:nnn . N-:mvé-r:ot:w:w-:m:n&uu.k,vynn.n?u It om Id:IO;S:-'nn:q;-\:(vloo:wv. X|v|v
CIAB[AIB[D]RT=xx [ <X [x[x < |+ | Tt of ot i emdon o | 1 {111 L L1 0] x|
1OIDN IMIE 1= x| x | [x [x {x[x . Nm&ﬁﬂé#@nb_mot%,ﬂmég@y&u% v(v
HIDb NIL Y|=|Y|E|S|, G'leot:-’dc;nw m'lod-'nb. "'."'i".' .m:.duh save aron for each teak u-'m'm' modle. ]5 v
R{E{al] [o|=|v[€[s]. READ flsname. 1D moco e ueed for this k. | v
RIEJAD[K]E[Y[-IY[E|S]. READ flnapes, KEY mecro s coed fo ehe fle v
REP’F IR =(x|xfxx{x{x|, (FIXUNB, SPNUNB, 'VARUNB, or UNDEF) nmma,nxuunin—m-u. Xlv|v
Fiqgure IV.12. DTFDA macro (Part 1 of 2).
Im IBM.System 360 Assembler Coding Form e
seoram araic mee  or
eCGE WS l““‘ o CAAD ELECTR A"‘l':IES T0
" =2 oo
Nore Coeranion Operand . Comments ; g Sequence
8 b < s 23 3 5! 60 65 ni*E S 30|
Opt'L l T RE[C|S |1 |zlE|=](|{n]|n]) |, ﬂmmr umber if RECFORM = UNDEF. 1Lﬂ [ [ I ] l x| v|v OptlL
RIE[L(T|Y[PE|=]x|x{x|, (DEC or' HEX) Indicstes decimal or hexadecimal relative sddresting. ! ! ] vl v
T T o 1 LI 1 ’
slelPlalsMiBi=|Y[E]s], DTFDA s 1o be sssmbled wparitsly. | | | | x| v|v
S|R|ICHMmi=|Y|E|S]|, Mmltlphmgllwré-;m;;wkw . x| |v
T
TIR|L|BIL|=|Y|E|S|, Pmuumpmuuuoonmunb.wm ! | | x| |v
VIE|R| 1 |[F|¥|=|¥|E|S]. Check disk records after they ars written. For DOS: DEVICE = 2321, YES is esumed. - [x] 14
RI1{T[e1[o[=|v[els|, | WRITE filensme, 1D macro s used for this file. [l l X[ v] v
i R |T|E{K|Y|=|Y|E[S]|, : vinlwe'fluo'.-'vn KEY macro s used for this file, T ) xlviv
v ! XITINJ T (T [= [ [x [ [x {x |x [x | 1 N;ma"n‘-rj:routiutuproelj-u;m‘m;m‘;lmn. i i ! Jv . ‘L
T Tt
juunn T ) i
— : e R —— P ———— W_ I —— e e i W I B P8
; ‘ —F =
' - ‘ —
L1 | ‘ ‘ i
* Header and each detail card, except the last one in each set, must have a continuation punch in column 72. Also t General registers 2-12, written in p‘ll’enm for example: (12},

each detail card, except the last one, must contain a comma immediately after the operand. Space is allowed for the
longest operand plus the comma. If a smaller operand is used, the comma should be moved over accordingly. In the
last detail card of a set, the comma position’ must be blank.

Figure IV.12. DTFDA macro (Part 2 of 2).
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Indexed Sequential Access Method (ISAM)

Indexed Sequential Macros

INCEXED SECUENTIAL FILE (DTFIS)

Figure 1IV.13 summarizes the DTFIE detail
entries that apply to a file wher reccrds
are processed ky the indexed sequertial
access method.

Following is a description of those
operands that have been changed tc include
the IBM 3330 Disk Storage.

—-———

I
| CYLCFL=nn
L

- ——

4

This operand specifies the numker nn of
tracks to be reserved cn each cylirder.

The maxinrun nunber cf tracks that can ke

reserved cn each cylindexr is 8 fcr 2311, 18
fcr 2314, and 17 fcr 3330.

r - 1
| DEVICE= {2311 2314,3330,23211} |
L - - - - - - —— 2 o o o 4

This operand specifies the device that
ccrtairns thke prime data cr overflcw areas
for the 1lcgical file. If this crerand is
cnitted, 2211 is assured.

- —— -~ —— - - ——

| HINEEX {2311,2314,_-3( 2321}

L

r—--

This crerand specifies tlke device
containing the highest irdex. If cmitted,
2311 is assumed.

Indexed Sequential Access Method (ISAM) 4.19

m IBM System 360 Assembler Coding Form it
ke PUNCHING GrAPHIC PAGE oF
PRCCRANMER ID‘" martenions PUNCH b eCnBRiEs To
. S1aEmE-aT é‘;’
= s O e o 2 50 s T e o5 7o |% & ns':"“ 80
1 T O T L HEIEIE
ra X X% (X [x|x|x p[T|Fli]s J‘;!"o;ln'durcd quentia! file on disk, 7 charac 'olrlc'-.:EIFISrtqulmISMOD i Xiviviviv Rewd.
DS]KXT N|T|=|n|, M‘lui:mur ljmll’bt.r oin:w;n :alf-'i’djmllhir file. i, X viJ v|v
3 [O[R[OJU[T|=|x [x [xx[x{x ], (LOAD, ADD, RETAVE, or ADDRTR) | | x]v|v]v]v
KEIYILIEN|=|n|nin], NLmLc'ovrth'an'némk.! (m-.umumu:zss for DOS). I . x|v viv]v
NRE|CD|S!=|n{n|n], Numhrclueominublnck Furm mumd}of‘blo'chanwmonlv:‘ifunblodaé,Hc-unud X|v|vivv
R|EICIFIO[RM|=ix |x|x|x|x|x|, (leummmxux)]]l]]T ‘ 1 X|viviviv
R|E|C[S|1 ZlE=nnnnu, Numo'w-mnnmllogulmom J l : X|viv|viv 1
wil | -----_—_--ﬂ—"EVi:ﬁFLI‘ nin|, Jumbtroimhluchwllmtmmwm Maximum = 8 for 2311, 18 for 2314, 17 for 3330, or 18 for 2321, X[V |V |4 || | | | |oeer
DIEVIC E[=|n|nin]n], | | oy (zzm nuamuz‘sz!l ‘uefmilmfzinw]-:-&u‘ . X|viv|v|v
E[RIR|EX|T|=|Y[E|s], mmtruuiuﬂrrﬂm‘ufﬁngTﬂnﬁ 1] K x{viviviv
HII INIDE |X|=[n|n[n[n|, '(zan zau :mo mmn Unnenminingnmm-nnax. If omitted, 2311 is sssumed. X|vivv/|¥
Ho|L[pl=|v|E[s]. Tru:khold'ummnixdwnal_Ll ™ x|v|v| v
I F|NIDIAIR|E[A|=x|x |x{x[xix[x|x], Symbolic name of cylinder index area. . X{v v/
ilNpis |k [p[=[¥]E]s|. Index skip foaturs i to be ured. BN X[ | v
1IN[D[s|1 [Z|E|=|n|n]nin[n:, uumnvwmmuifummwumnmmm | X| v v |
HOJAIR|E [AIL|=|x|x |xix |x |x|x|x!, 1] J[ }J i X ./'IiI
IOAREAR=xxxxxxxx,} moﬂg'-};r }7 1 X|v i
IOAREAS=xxxxxxxx,)] JIH l | X| |v T
1{O|A[R|EJAL2|= [ [x [x|x [x |x|x|x ]|, Nmaummt/m i X{ {v|v
1O|RIE[G]=|( [n[n]) |, Ru‘uufor‘numbn "tQmit if WORKR or WORKS is specitied for DOS. | | X|v|vi |,
1jo[s[1Z|E[=[n]n|nin|n|, Bytes alloted to IOAREAL. (TTTTT D X v
[KIE[YIARIG]= [ x|x]x }x x| x |x x Nars of key fiekd iy main sieg, for radom el of sequantn wrevl sarting by k. x|y
[T NENREENRREREERNNRNRANRRRENNEE
Figure IV.13. DTFIS racrc (Fart 1 cf 2).



IBM IBM System 360 Assembler Coding Farm ’ L
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?.I MsiTii IN[Dl=(vIE]S], i Mm;n:me'xundfo:tmu-u [II l ]Il l l I 1 [l CAx|vlviviv
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I . Y } s
B [ sler|alsml=|viels]. OTFIS is 10 be assembled ssporataly. i ’ x[vlv]viv
T T ‘ TYPIE|FILIE|={x|x}x|xix|x (RAﬁnom seomimnkuézd) I ' X[V |v
1 L : i j S ’ :
' | Pl V|E|R|I [F[Y|=|Y|E'S 1 cv--cka-*rm“mmwmmm en. For DOS: DEVICE = 2321, YES is assumed. X{viviviv
. | - f————— +——t
i JO|R KL {=]x|x [x |x |x [x|x x|, Nrmeofworkanafc‘wloadingmlddingmﬁuﬁln. | o ] X TVl
: ! ]wlo RIK|R|=[x |x |x |x|x|x{xlx], N:-nu:vof'mirkluuvérrammm{riebu,' oznizllolnes.i | X|v
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I ] | . ; I J
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{
* Header and each detail card, except the last one in each set, must have a‘continuation punch in column 72, Also, 1 General registers 2-12, written in parentheses; for example: {12).
each detail card, except the last one, must contain a comma immediately after the operand. Space is allowed for the
tongest operand pius the comma. If a smaller operand is used, the comma should be moved over accordingly. In the
last détail card of a set, the comma position must be blank.
Figure IV.13. DTFIS macro (Fart 2 of 2).
INITIALIZATION - OPEN(R) MACRO in the DLEL statement fcx ADD and ADDRIR

cgpexaticns as the cne sugplied wker the
file was initially lcade¢. If tke file ID
1 is conflicting, the cpen rcutines will
| delete unexrired files thrcugh the usual
f + | prccedure. If the ccrrect file ID is
| OPEN (R) |{filename1} | supplied, the Format 1 lakel fcr the
I
|
|
|

r T
|Operation|Operand
t 4

| | (r1) expired file is updated with a new

| | expirdticn date or witk a seven days'

| || ] filename2|...{, filenamen retention period if nc new exriraticn date
| | (r2) (xn) has keen svpplied. 1If tke file ccnsists cf
L 1 3

rore than cne volume, all the vclures must
ke on-line and ready wher the file is first
The functions of the CEEN(R) macrc have nct cperned.

been changed. However, when a file is

loaded, or when an ADD or ALLRTR cgeraticn

is performed through the use of indexed Ncte that the filename address may ke
sequential ouvtput processing, the vclunes rrelcadeé cnly in recisters 2z-1%5 fcr CEFENR
of the file to ke written on are orened as and 0 and 2-15 fcr OPEN.

output files. That means that ycu must
rake sure that you supply the same file ID
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Physical IOCS

DTFPH Macro

T 1
| DEVICE={TAPE, 2311,2314,3330,2321} [

L — — J4

When physical IOCS macro instructicns

(EXCP, WAIT, etc.) are used in a grogram,

DASD or tape files with standard labels If the file is contained on disk or data
need to be defined by DTFPH entries (DTF cell, enter the proper identification:

for a file handled by physical IOCS). 2311, 2314, 3330, or 2321; TAPE applies to
DTFPH must also be used for a checkpoint any 2400/3400-series tape unit.

file on a 2311, 2314/2319, or 3330.

The following operand has been changed
to allow for the use of a 3330 Disk
Storage.

IBM 1BM System 360 Asssmbler Coding Form
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a1 U3, A
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R s N CARD FLECTRG NUMBER
PROGIANWES dare ot
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* Header and each detsil card, axcept the last one in sach set, must have 8 continustion punch in column 72, Also, 1 General registers 212, written in parentheses: for sxemple: (12).
sach detail card, except the last one, must contsin a comma immediately after the operand. Space is sliowed for the
longest operand plus the comms. If 8 smalier operand is used, the comma shouki be moved over accordingly. In the
lust detail card of a #et, the comma position mist be blank.

Figure IV.14. DTFPH macro.
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Supervisor-communication Macros

Time-of-Day Macro

GETIME -- GET TIME-OF-DAY IN REGISTER 1

o= ) S S - 1
| Namre |Operation | Operand |

——- ——4- i
| {tnamel |GETIME | STANDARD , LOCAL |
I | | BINARY GMT |
l i | TU |
L ——d_ 1 ___ —_——1

The GETIME macro instruction obtains the
time-of-day at any time during program
execution. STANDARD and LCCAL are assumed
if no operands are given.

The job date and system date in the
communications region, and the Greenwich
date in the communications region extension
(bytes 70-78), are updated every time
GETIME is issued. However, when the job
stream contains a // DATE statement, only
the system date in the communications
region and the Greenwich date in the
communication region extension are updated
when GETIME is issued; the job date is not
changed.

If STANDARD is specified, the
time-of-day is placed in register 1 as a
packed decimal number with low-order sign:
and ss is seconds. The time-of-day may be
stored, unpacked,or edited.

Note: Conversion routines, some of which
are lengthy, are generated (in line) each
time STANDARD is used. Therefore, this
function should be put into a subroutine if
it is used frequently.

If BINARY is specified, the time-of-day
is returned in register 1 as a kinary
integer in seconds.

If TU is specified, the time-of-day is
returned in register 1 as a kinary integer
in units of 1/300 seconds.

The time-of-day clock is independent of
the interval timer options (SETIME and
STXIT). It can be used by any area in a
multiprogramming environment, regardless of
which area is using the timer.
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Checkpointing a Problem Program

CHECKPOINT FILE

Checkpoints on Disk

If checkpoints are written on disk, the
fcllcwing must be okserved:

e One continuous area on a single disk
rust ke defined at execution time Ly
the job control cards necessary to
define a DASD file.

e The nurber of tracks required is
computed as follows:

X Y
1+430+20 Cc

T = n{==——-= + -
18 z
where
n = the number of sets of checkpoint
records to ke retained.
c = the number of bytes to be
checkpointed.
X = the number of disk extents

including ncnoverlapping
split-cylinder extents.

y = the numker of data cell extents
including nonoverlapping
split-cylinder extents.

z = 3,625 for 2311,

7,294 for 2314,/2319, or
13,030 for 3330.

For each division, the remainder is
rounded to the next highest whole
nurker kefore multiplying Ly n.

¢ Fach rrogram can use a common
checkpoint file or define a separate
cne. If a cormon file is used, only
the last program using the file can be
restarted.

e The checkpoint file must be openend
kefore the CHKPT macro can be used.

e A DTFPH macro must be included for use
ky OPEN and the checkpoint routine.



This section contains appendix irfcrmaticn;
it is a logical part cof Arperdix E cf the
base publication.

CTLCHR=YES

The follcwing list of character ccdes
applies to the IBM 3525 card Punch with
Print Feature.

Control Character Codes

PRINTE

- s >

[ 3
| R CONIROL FCR 3525 |
| WITBR FRINT FEATURE |
I8
1 ] - i bttt b Sntetaiatatatednintat et ‘l
|BEXACECIMAL|  PUNCH |FUNCTICRN |
| CCCE |CCMBINATICN | |
} 4
b fommmmmooee- fommmmmmmmmmmeeee i
| or {1z,5,¢€,¢ |Frint cr 1line 1 |
| 15 |11,5,9 |Pr%rt cr line 2 |
| ir {11,5,8,¢ |Pxrirt cn line 3 |
| zt 10,5,9 lPr@nt cn line 4
| 2r }0.,5,8,9 |Fxrirt cr line 5 |
| 35 15,9 |Print cr line 6 |
| ic 15,8,9 lPr%tt cr l§ne 7 |
| 4c |12,C,5,¢ |Fxint cn line 8 |
| 4 |12,5,8 |Pz@rt cr 1§ne 9 |
| ce {12,11,5,9 |Erint cr line 1C |
| 5C ({11,5,8 |Frirt cr lipe 11 |
| (3 j11,0,c,¢ |Fxrint cn line 12 |
| 6D {0,5,8 |Fxrirt cr line 13 |
| 7€ }12,11,0,5,%|Frint cn line 14 |
| D 15,8 |Fxrirt cr lire 15 |
| 8t 112,0,% |Pr§nt cr line 16 |
| 8D |12,0,5,8 |Exirt cr line 17 |
| 9c {12,11,% |Erint cn line 18 |
| 9T {12,5,8,9 |Frirt cr line 19 |
| At {11,0,¢ |Pr§nt cn léne 2C |
| AT {x1,0,5,8 |Frirt cr 1line 21 |
| BE 112,11,0,5 |Erint cr line 22 |
| BD {12,11,0,5,8 |Fxrirt cr line 23 |
| ct j1z,8 |Exint cn line 24 |
| cC |1 cr line 25 |
1 J

,.
]
|
|
|
|
]
]
|
'
|
]

Figuxre IV.15

« 352% grinter contrcl

characters.
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Index

access method,
direct 4,17
indexed sequential 4.19
sequential 4.4
area sizes, 1/0 4.11
ASOCFLE operand, DTFCD 4.
ASOCFLE operand, DTFPR 4.
associated files 4.4, 4.8
closing 4.15
updating 4,13
automatic line positioning 4.13

u
8

BLKSIZE operand,
DTFCD u.4
DTFPR 4.9
DTFSD 4.11

card file module names 4.7
card movement on 3525 4,15
CDMOD macro 4.7

CDMOD names 4.7

channels, 3525 4.14

character codes, control 4,23
checkpoint file 4,22

CLOSE (R) macro 4,15, 4.16
closing associated files 4,15
CNTRL macro codes 4,14

codes, control character 4,23
control character 4.9
CONTROL operand, CDMOD 4.7
CONTROL operand, DTFCD 4.4
CTLCHR operand, DTFPR L.
CTLCHR operand, PRMOD 4
CYLOFL operand 4,19

DAM 4,17
DAM summary 4,3
date, job 4,22
date, system 4,22
DEVADDR operand, DTFCD 4
DEVADDR operand, DTFPR 4y
DEVICE operand,
CDMOD 4.7
DTFCD 4.4
DTFDA 4,17
DTFIS 4.19
DTFPH 4,21
DTFPR 4.9
DTFSD 4.11
PRMOD 4.9
DTFCD macro 4.4
DTFDA macro 4.17
DTFIS macro 4,19
DTFPH macro 4,21
DTFPR macro 4.8
DTFSD macro 4.10

ERROPT operand,
DTFCD 4.5
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ERROPT operand, (continued)
DTFPR 4.9
PRMOD 4.9

error option 4.4, 4.9

FEOVD macro 4.16
files,
associated 4.4, 4.8
checkpoint 4,22
updating 4.13
format of reference field 4,17
forms control character 4.9
FUNC operand,

CDMOD 4.7
DTFCD 4.6
DTFPR 4.9
PRMOD 4.10

GETIME macro 4.22
HINDEX operand, DTFIS 4,19

I/0 area sizes 4.11
IOAREAl operand, DTFSD
IOAREA2 operand, CDMOD
IOAREA2 operand, DTFCD
ISAM summary 4.3

& EE

job date 4,22
line positioning, automatic 4,13

macro,
CDMOD 4.6
CLOSE (R) 4.15, 4.16
DTFCD 4.4
DTFDA 4.17
DTFIS 4,19
DTFPH 4,21
DTFPR 4.8
FEOVD 4.16
GETIME 4,22
NOTE 4.16
OPEN (R) 4,13, 4.20
POINTR 4,16 . -
POINTW 4.16
PRMOD 4.9
PRTOV 4,12

PUT 4.13
WRITE 4.15
macros,

completion 4.16

declarative 4.4

direct access 4.17

imperative 4,12

initialization 4,13, 4.20

sequential processing 4.15

supervisor-communications 4,22
MODE operand, DTFCD 4.6
module names for card files 4.7
module names for printer files 4.10

NOTE macro 4.16



OPEN (R) macro 4,12, 4.20 POINTR macro 4,16
operand, POINTW macro 4.16

ASOCFLE (DTFCD) h.4 print channels, 3525 4.14
ASOCFLE (DTFPR) 4.8 printer control characters 4,23
BLKSIZE (DTFCD) .4 printer file module names 4,10
BLKSIZE (DTFPR) 4.9 printer, 2-line 4,13

BLKSIZE (DTFSD) 4,11 PRMOD macro 4.9

CONTROL (CDMOD) 4.7 problem program checkpoints 4,22
CONTROL (DTFCD) 4.4 processing mode 4.6

CTLCHR (DTFPR) 4.9 PRTOV macro 4.14

CTLCHR (PRMOD) 4.9 PUT macro 4,13

CYLOFL (DTFIS) 4.19

DEVICE (CDMOD) 4.7

DEVICE (DTFCD) 4.4 RECFORM operand, CDMOD 4.7
DEVICE (DTFDA) 4.17 RECFORM operand, DTFCD 4.6
DEVICE (DTFIS) 4.19 reference field format 4,17
DEVICE (DTFPH) .21 reference, track 4,17

DEVICE (DTFPR) 4.9

DEVICE (DTFSD) 4,11 SAM 4.y

DEVICE (PRMOD) 4.9 SAM summary 4.2

ERROPT (DTFCD) 4.5 selection, stacker 4.14

ERROPT (DTFPR) 4.9 sizes of 1/0 areas 4.11

ERROPT (PRMOD) 4.9 skip codes 4,14

FUNC ( CDMOD) 4,7 space codes 4,14

FUNC (DTFCD) 4.6 SSELECT operand, DTFCD 4.6

FUNC (DTFPR) 4.9 stacker selection 4,14

FUNC (PRMOD) 4.10 subset/superset CDMOD names 4.7
HINDEX (DTFIS) 4,19 subset/superset PRMOD names 4.10
IOAREALl (DTFSD) 4,11 system date 4,22

IOAREA2 (CDMOD) 4.7

IOAREA2 (DTFCD) 4.6 time-of-day clock 4.22

MODE (DTFCD) 4.6 track reference 4,17

RECFORM (CDMOD) 4.7 two-line printer 4,13
RECFORM (DTFCD) 4.6
SSELECT (DTFCD) 4.6 updating 4.13
: . updating, TOD clock 4,22
physical IOCS 4,21
PIOCS summary 4.3 WRITE macro 4,15
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In what way have Operating Procedures changed?

Changes have been made to the following
sections:

System Concepts

e The ESTV error routine is no longer
availakle for magnetic tape devices.

e Changes have been made to Problem
Determination now that this feature is
completely handled by RMSR.

e A new section on RMSR has keen
included.

System Operation

e The IPL procedure from both console and

card reader has been changed. The
method of loading the supervisor
depends on whether an installation has
TOD clock support.

e A minor restriction caused by RMSR has

been included in the secticn "Running
Batch Jobs".

Problem Determination

e It is not necessary to stop a BTAM
application program that is running on

5.2 DOS Version 4 Operating Guide

a 3270 when OLTEFP is executing. For
other TP devices this restriction
rerains in effect.

The ROD command now causes the PUB2
table counters tc¢ be written on SYSREC;
some new operands have been added to
the MOLCE command.

The section "ESTV and EVA - Magnetic
Tape Error Recording"” has keen deleted
and replaced by RMSR information.

The section "ERRLOG/MCRR and RMSR -
System Error Recording®™ has also been
replaced ky new RMSR information.

Orperatocr Reference Information

A restriction for label information
conrands is in effect for the 3330.

Some new operands have been added to
the MCDE command for further support of
the RMSR feature.

The DSE operand has been added to the
MTC ccrmand; this operand can ke used
for 3400-series tapes.

Changes have been made to the SET
corrand to support the TOD clock; the
ZONE command has been added for the
samre reason.



DOS Components

SUPERVISOR

Error Logging

This section replaces the existing "Error
Logging" section in the base publicaticn.

Failures in the system hardware are of two
types: a complete failure that the system
programs cannot correct, or a temporary
failure that can be corrected by retrying
the instruction or operation that failed.
DOS records the error in the SYSREC file.
The supervisor then attempts to retry the
1/0 operation (often the error does not
recur). All temporary and some permanent
errors are recorded on the SYSREC file and
SYSRECZ is listed when the EREP
(Environmental Recording, Editing, and
Printing) program is executed. If it is
necessary to execute the EREP program, save
the listing for the customer engineer.

There is an error logging routine for
the tape cartridge reader -- Tape Error
Block (TEB). This routine lists the errors
on SYSLOG at end-of-job, but has no
recording option.

Problem Determination

This section, together with the section
"Recovery Management Support Recorder
(RMSR)" replaces the existing "Problem
Determination" section in the Lase
publication.

Problem determination is the proccess that
allows you to determine the cause of an
error. Specific procedures you must fcllow
when an error condition occurs are
described in DOS Version 4 Messages,
GC33-50009.

To help locate and define systerm
problems, diagnostic tools are also
available. These tools, which aid in
recording the errors and displaying
pertinent information, are:

e EREP (Environmental Recording, Editing,
and Printing Program). The EREP
program edits, prints, and surmarizes

System Concepts

the data records that have Lkeen stored
on the recorder file (SYSREC) Ly the
Recovery Management Support Recorder
(RMSR) function. It also creates and
maintains history/RDE tape(s) and the
TES history tape. Records from the
recorder file and the history/RDE tare
can ke selectively printed. Tape Error
Statistics (TES) can ke selected or
summarized from the SYSREC file or
histcry tape.

ESTVUT (Exrror Statistics by Tape Volume
Utility Program). The tape error
statistics that are stored on the TES
histcry tape ky volume serial numker
can be listed by means of the ESTV file
Frograr.

TEB (Tape Error Block). TEB lists the
2495 tape cartridge errors on SYSLOG at
end-cf-job.

PDAIDS (Problem Determination
Serviceakility Aids). PLDAIDS provide
five functions tc trace events within
the CPU and between the CPU and I/0
devices. These functions are:

1. Input/Output trace

2. Fetch/Load trace

3. Generalized SVC trace

4. QTAM trace

5. Transient dump.

LSERV_(Standard Lakel Cylinder
Display). LSERV prints all lakels of
the standard lakel cylinder with the

exception of the Data Set Secure labels
cn the device assigned to SYSLST.

DUMPGEN (Stand-Alone Dump Generator).
DUMPGEN generates a system-tailored,
stand-alone dump.

Operatcr Diagnostic Ccmmands and
Staterents). Operatcr commands and

statements useful as debugging aids
are:

1. IISTIO or // LISTIO

2. MAP
3. ROD
4. MCDE.
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The job control statement OPTION
DUMP is also available.

e OLTEP (On-line Test Executive Program).
DOS provides a set of online tests
(OLTs) to test I/0 devices. These
tests, together with OLTEP, make ur the
online test system which checks I/0
devices, diagnoses I/0 errors, verifies
I/0 device repairs, and verifies
engineering changes.

Recovery Management Support
Recorder (RMSR)

RMSR is a feature of the Disk Operating
System which retries errors and records
error statistics. The types of recording
and retry performed by RMSR are:

e MCAR/CCH (Machine Check Analysis and
Recording and Channel Check Handler).
When a machine check interrupt occurs,
the MCAR function records error
information on SYSREC and attempts to
recover from the interrupt. If error
recovery is not possible, MCAR attempts
to record error information, terminates
the job (or task), and continues system
operation if possible. When a channel
error occurs and processing can
continue, the CCH function either
cancels all programs on the channel in
error or provides information to
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attempt retry. If processing cannot
continue after a channel error occurs,
the system enters a walt state.

Tape Error Statistics. RMSR provides
you with a set of tape error data which
includes the time of day the error
cccurred, the unit on which the volume
was mounted, the tape density, the
numker of retries required for success,
and cther statistics necessary to
evaluate the data.

Unit Check Recording. When a permanent
errcr cccurs, RMSR writes a Unit Check
record on SYSREC. This record contains
statistical and hardware data, which
provides a complete status description
at the time the error occurred.

Counter Overflow. Whenever a
statistical counter in the PUB2 takle
fills up, RMSR writes a statistical
reccrd for the device to which the
counter belongs cn SYSREC and then
clears the counter. Processing and the
accumulation of error statistics is
continued.

IPL/ECD. When the RDE function of RMSR
is active, RMSR writes a record on
SYSREC containing the reason for each
IPL. Whenever the system is shut down,
the error statistics from the PUB2
table are written on SYSREC.



Starting the System (IPL Procedure)

The following three figures (V.1, V.2, and
V.3) give a summary of the actions that
have to be taken to load the syster.

Figure V.1 deals with the procedure for
card readers, Figures V.2 and V.3 with the
procedure for console printer-keyboard on
systems with and without TOD clock supgort,
respectively.

If the communications device at IPL time
is a card reader, no printed messages occur
after the system enters the wait state.
Instead, the first five characters of any
message are placed in storage bytes 0-4.

1 Mount

the system pack on a 2311, 2314/2319 or 3330 disk drive.
Ready this device.

:2 Place

job control statements in SYSRDR (a card reader}.
Do not ready this device if it is to be assigned during this IPL.

. 23 Dial

the foad-unit-address switches on the system control panel to the
address (channel and unit) of the 2311, 2314/2319 or 3330,

— 4 ‘Press LOAD

IPL and the supervisor are loaded into main storage.
The system enters the wait state.

System Operation

The wessage codes occurring in
connection with time-of-day clock support
are the following:
0131A The time-of-day clock is in the
‘nct set' or *'error' state. The
IPI procedure is terminated.
Include a SET command with DATE and
CLOCK (and, if required, ZONE)
parameter in the card deck and
restart the IPL procedure.

01322 The time-of-day clock is not
crperational. The IPL procedure is
terminated. IFL cannot be
crerxformed using a card reader if
the time-of-day clock is not
crerational. Restart the IPL
procedure from a 3210 or 3215
ccnsole printer-keykoard.

— 5 Press INTERRUPT or START

Press INTERRUPT if the card reader is assigned to SYSRDR,
or START on the card reader if it is not yet assigned to
SYSRDR.

After the proper key is pressed the control statements are
read. Depending on the type of system the IPL procedure
is performed on, the following can happen:

1. If the system has TOD clock support and the clock has
the proper values, control is given to the control program.

N

. If the system has TOD clock support-and the clock is
in the ‘not-set’ , or ‘error’ state, the system enters a
hard wait and message code 0I31A is displayed in
bytes 0-4 of main storage. In this case the SET command
must be provided with DATE and CLOCK parameters,
the IPL procedure must be reinitialized and the TOD
clock switch must be depressed to the ENABLE SET
position at the exact time specified in the CLOCK
parameter. |f the TOD clock is in the ‘set’ state, the
1PL procedure is completed and control is passed to the
control program.

3. If the system has TOD clock support but the clock is
not operational, message code 0[32A is displayed in
bytes 0-4 and the system enters a hard wait state.

In this case. the IPL procedure must be performed
from a 3210 or 3215.

Figure V.1.

The IPL procedure for card readers.
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1 Mount

the system pack on a 2311, 2314/2319,
or 3330 disk drive.
Ready this device.

2 Place

job control statements in SYSRDR.
Ready this device.

— 3 Dial

—® the /oad-unit-address switches on the
system control panel to the address
(channel and unit) of the 2311,
2314/2319, or 3330.

_5Press REQUEST

EAST
dd/mm/yy,

0I10A GIVE IPL CONTROL COMMANDS

01301 DATE:(""“/‘“’VV .CLOCK=hh/mm/ss, ZONE={ /837 bhh/mm

One of the following sets of messages is printed on the consoie printer-keyboard:

0I131A DATE REQUIRED,CLOCK REQUIRED,ZO

0110A GIVE IPL CONTROL COMMANDS

6Enter ADD and DEL commands

Devices can be added to, or deleted from, the PUB table.
if this is not required, omit this step and go to (7).

P L
[_4 ress LOAD

IPL and the supervisor are loaded into
main storage. The system enters the
wait state.

POWER I TOD CLOCK |
ON D SECURE
ENABLE

SET

-

I STORAGE ADDRESS

DATA

LOAD UNIT ADDRESS

[ consoLe oisk__ADDRESS | [ ICACCWSELECT || ZONE ][ recister [ ]

! [ AUXILIARY WORK STORAGE

/

' INTER- SYS MAN WAIT TEST LOAD

| RUPT O000O0

LOAD

— 7 Enter SET command
{Message 01301)

a. If all values are satisfactory, enter the SET command without
parameters.

b. If the date of time-of-day is not satisfactory, enter the SET
command with both DATE and CLOCK parameters. Depress
|———® ENABL SET.

c. If the zone is not satisfactory, enter the SET command with
the ZONE parameter.

d. If none of the values is satisfactory, enter the SET command
e with all parameters. Depress the ENABL SET switch on the
control panet.

(Message 0131A)

a. If the zone value is satisfactory, enter the SET co
———® DATE and CLOCK parameters, Depress ENABL .

b. If the zone value is not satisfactory, enter the SE’
———e with all parameters. Depress ENABL SET.

After the correct SET command is given, the message

01201 DOS IPL COMPLETE

is printed. Control is then given to the supervisor.




_..5Press REQUEST

One of the following sets of messages is printed on the console printer-keyboard:

01301 DATE= ?dr;‘r{'\drgjzz ,CLOCK:hh/mm/ss,ZONE:(EVAEsS'::—. /hh/mm O0131A DATE REQUIRED,CLOCK REQUIRED,ZONE%&V‘E§¥ /hh/mm 01321 TOD CLOCK INOPERATIVE; NO TOD SUPPORT Q1321 TOD CLOCK INOPERATIVE; NO TOD SUPPORT
0I31A DATER

0I10A GIVE IPL CONTROL COMMANDS 0i110A GIVE IPL CONTROL COMMANDS EQUIRED,CLOCK REQUIRED 0I31A  DATE REQUIRED
0110A  GIVE IPL CONTROL COMMANDS O0I10A  GIVE IPL CONTROL COMMANDS

6Enter ADD and DEL commands

Devices can be added to, or deleted from, the PUB table.
If this is not required, omit this step and go to (7).

— 7 Enter SET command
{Message 0130t) (Message 0131A) (Message 01321 and 0131A) {Messages 01321 and 0131A)
a. If all values are satisfactory, enter the SET command without a. If the zone value is satisfactory, enter the SET command with a. Enter the SET command with DATE and CLOCK a. Enter the SET command with DATE parameter
parameters. —® DATE and CLOCK parameters. Depress ENABL SET. parametiers.
b. If the date of time-of-day is not satisfactory, enter the SET b. !f the zone value is not satisfactory, enter the SET command
command with both DATE and CLOCK parameters. Depress @ with all parameters. Depress ENABL SET .

|————® ENABL SET.

c. If the zone is not satisfactory, enter the SET command with
the ZONE parameter.

d. If none of the values is satisfactory, enter the SET command
—————e@ with all parameters. Depress the ENABL SET switch on the
control panel.

\

—8

After the correct SET command is given, the message
01201 DOS IPL COMPLETE

is printed. Control is then given to the supervisor.

Figure V.2. The IPL procedure for a 3210 or 3215 console printer-keyboard
(TOD clock support).

]

.
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1 Mount

the system pack on a 2311, 2314/2319,
or 3330 disk drive.
Ready this device.

2 Place

job control statements in SYSRDR.
Ready this device.

— 3 Dial

® the /oad-unit-address switches on the
system control panel to the address
{channel and unit) of the 2311,
2314/2319, or 3330.

4 Press LOAD

IPL and the supervisor are loaded into
main storage. The system enters the
wait state.

POWER
ON

TOD CLOCK
SECURE
D ENABLE

SET

STORAGE ADDRESS

DATA

LOAD UNIT ADDRESS

[ CONSOLE_ DISK ADDRESS | [ icaccwseLecT |[

ZONE

I

REGISTER [ |
Vi

AUXILIARY WORK STORAGE [ |

l INTER- svs
! RUPT

MAN WAIT TEST LOAD

00000

LOAD

Figure V.3.

5Press REQUEST

One of the following sets of messages is printed on the console printer-keyboard:

OI131A
0110A

DATE REQUIRED
GIVE IPL CONTROL COMMANDS

0I31A
OI10A

DATE REQUIRED,CLOCK REQUIRED
GIVE IPL CONTROL COMMANDS

6 Enter ADD and DEL commands

Devices can be added to, or deleted from, the PUB table.
{f this is not required, omit this step and go to (7).

7 Enter SET command

Enter the SET command with DATE and CLOCK
parameters.

Enter the SET command with DATE parameter.

8

after the correct SET command is given, the message
01201 DOS IPL COMPLETE

is printed. Control is then given to the supervisor.

The IPL procedure for a 3210 or 3215 console
(no TOD clock support).

printer-keyboard
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Running Batch Jobs

The ESTVFMT program is no longer available
for Error Statistics by Tape Volume (ESTV).
Because ESTV itself has been changed and is
now called Tape Error Statistics (TES), the
ESTVUT program is used for TES rather than
ESTV.

Symbolic Units Required for IBM-Supplied
Programs

The names of the Utility programs have been
changed. The new names and the old names
are:

Utility Program

|
]
[}
i
|
—

Alternate Track ASSGN

Card to Printer/Punch

Card to Tape

Card to Disk

Copy Disk to Card

Copy Disk to Disk

Copy Disk/Data Cell to Tape
Restore Card to Disk

Restore Tape to Disk/Data Cell
Initialize Disk

Tape to Card

Tape to Tape

Tape to Printer

Tape to Disk

Tape to Data Cell
Tape Compare

Disk to Card

Disk to Disk

Disk to Printer

Disk to Tape

Disk to Data Cell
Data Cell to Data Cell
Data Cell to Printer
Data Cell to Tape
Data Cell to Disk
Clear Data Cell
Clear Disk

VTOC Display

[ o — e o e o e e o e St e e o o o i s e e i e e

e e e e e —— e ————————— e e —

TTTT T T T T T A

Version 4 Name | Version 3 Name |
oo e et

ALTDK | ATAD |
ALTDC | ATAM |
CDPP | CDEP [
CDTP [ CDTP |
CDDK [ CDDK |
CDKCD | CRDC |
CDKDK | CRCC i
CDKTP | CRDT |
RCDDK | CRCD |
RTPDK | CRID [
INTDK | INTD [
INTDC | INTM |
TPCD | TPCD |
TPTP | TPTP |
TPPR I TPER |
TPDK | TPDK i
TPDC | TPLC i
TPCP | TPCP [
DKCD | DKCD |
CKDK | DKDK |
DKPR | DKPR [
DKTP I DKTP [
CKDC | DKDC i
DCDC | DCEC ]
CCPR | DCPR |
DCTP | DCTP |
CCDK | DCDK [
CLRDC | cLDC |
CLRDK | CLRDSK |
LVTOC | LISTVTQOC |
1 ——— J
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Problem Determination

On-line Test Executive Program
(OLTEP)

It is no longer a requirement that only one
card be entered when the OLTEP test run
definition is entered in the job strear.
For each device a separate card may now be
used.

USING OLTEP CONCURRENTLY WITH BTAM ON THE
LOCAL 3270

Normally it is necessary to terminate a
BTAM application program in order to run
OLTEP tests on teleprocessing devices. It
is possible to allow a BTAM application
controlling a locally attached 3270
Information Display System to continue
running during OLTEP processing. To do
this, a special program, BT3270SC, must be
run from the system console before and
after OLTEP. This procedure is described
under the local 3270 in the "Local
Device-dependent Considerations®™ section of
Basic_Telecommunications Access Method,
GC30-5001.

Diagnostic Operator Commands - MAP,
LISTIO, ROD, and MODE

The MAP command allows you to display the
size, upper limit, and active job in each
partition. MAP can provide the necessary
information to change the size of a
partition or to determine what jobs are
being processed.

The LISTIO command allows you to display
the PUB (physical unit) and LUB (logical
unit) assignments. LISTIO can provide the
information to assign or reassign devices
and to respond to certain error messages.

The ROD command causes the PUB2 table
counters to be written on SYSREC. This
command must be issued every time the
system is shut down to ensure that no
statistical data is lost.

The MODE command allows you to alter the
recording mode. For MCAR/CCH the MODE
command allows you to initiate or suppress
HIR (Hardware Instruction Retry) and ECC
(Error Correction Code) recording. 1In
addition, you can set the EFL (Error
Frequency Limit) for HIR and ECC and
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examine the status of HIR and ECC error
recording. For TES recording, you can set
the recording mode for unlabeled or
ncnstandard lakeled tares. In CE mode, the
type of recording used for a specific
device can ke reset.

The MAP, LISTIO, and ROD command are
fully described in DOS QOperating Guide,
GC24-5022; the MODE command is described in
the secticn "Operator Commands" of this
manual.

ESTV and EVA - Magnetic Tape Error
Recording

The following sections, "Magnetic Tape
Errcr Reccrding"” and "System Error
Reccrding”, now contain the material
formerly contained in the sections "ESTV
and EVA - Magnetic Tape Error Recording”
and "ERRLOG/MCRR and RMSR - System Error
Recording"”, with their respective
subsections.

Magnetic Tape Error Recording

Magnetic tape error statistics are
collected in two ways:

1. EVA (Error Volume Analysis) collects
tare errors by volume serial number
during the execution of a job. When
specific error limits are reached,
these statistics are printed on
SYSLCG.

2. RMSR (Recovery Management Support
Recorder) collects tape error data
during the execution of a jok. The
statistics are collected by volume
serial number fcr standard lakeled
tapes and the records are written onto
SYSREC. For nonstandard lakeled and
unlabeled tapes two modes of are
available:

a. Individual Recording (IR) -
statistics are accurulated until a
tape open occurs. At that time a
record is written on SYSREC and
the counters in the PUB2 takle are
reset.

b. Combined Recording (CR) -
statistics for all unlakeled or



nonstandard labeled tapes mounted e Unit Check. A Unit Check record
on a particular tape drive are corkines hardware and statistical data
accumulated until a standard in the same record. When a unit check
lakeled tape is mounted. At that cccurs on an I/0 device, retry is
time a record is written on SYSREC performed. If retry is successful, the
and the counters in the PUB2 table nurker of retries is accumulated with
are reset. the statistical data and processing
continues. If retry is not successful,
a Unit Check record is written on
System Error Recording SYSREC, the statistical counters are
reset, and processing continves.
The Recovery Management Support Recorder
(RMSR) records system hardware errcrs and o Counter Overflow. Whenever a
assists the customer engineer in providing statistical counter for a device in the
a more reliakle and serviceable system. PUB2 table overflows, a record is
written on SYSREC for that device. The

You are responsible for: statistical counters are reset and

e Creating the recorder file (SET
RF=CREATE) .

e Issuing the ROD command in response to
the proklem determination acticn of an
error message, or prior to shutting the
system down or reloading the
supervisor.

e Executing the EREP program and
directing EREP to perform the correct
function.

e Responding to error messages.

e Issuing the MODE command to set the
type of recording to be done by the
MCAR/CCH and tape error statistics
portion of RMSR.

The RMSR feature includes several types

of recovery and recording:

e MCAR (Machine Check Analysis and
Recording) and CCH/ERP {(Channel Check
Handler/Error Recovery Procedure).
These features record environmrental
data and attempt to recover from an
error. If complete recovery is not
possible, attempts are made to isolate
the error to a program or a partition.
If isolation is successful, the
program, partition, or part of the
partition is canceled and operation
continues.

The HIR and ECC functions can recover
from and record errors, or simply
recover from errors. The terr used
when only recovery 1is required is
"guiet" mode.

HIR and ECC have an EFL to keer the
recorder file from f£filling too guickly
when HIR or ECC encounters intermittant
errors. If more than the specified
number of errors occur within a certain
time limit, the applicakle function
enters the guiet mode.

processing continues.

Volure Dismount. When standard lakeled
tapes are processed, a volume dismount
reccxrd is written cn SYSREC every time
a new volume is mounted. This record
contains the statistical data for the
previous volume. The statistical
counters in the PUB2 table are cleared;
processing continues and statistical
data fcor the new tape volume is
collected.

I/0 error logging includes RDE
(Reliakility Data Extractor). If
ERRLOG=RDE is specified during system
generation, RDE gathers hardware
reliakility data that IBM personnel use
to evaluate hardware performance. Two
types cf records are written by RDE:.

1. IPL records. These records
specify the reason for reloading
the supervisor. )

2. EOD records. These records are
written after the ROD command is
issued. The ROLC command must be
issued before system shutdown to
ensure that all statistics are
recorded.

EREP uses these records to identify RDE

data.

The MCDE command sets the recording mode

for:

¢ MCAR/CCH. HIR or ECC is set to

reccrding or quiet mcde, the EFL error
and time limits are set, and the status
cf reccrding is investigated.

TES. The recording mode for unlabeled

and ncnstandard lakeled tapes is set to
combined or individual recording.
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CREATING THE RECORDER FILE

When you add the ERRLOG option tc your
supervisor, you must create the recorder
file on SYSREC. The information required
to create the recorder file should be
supplied after the last ASSGN statement for
IPL and before the first JOB statement.

The required control cards are:

ASSGN SYSREC,X'cuu'
SET RF=CREATE

// OPTION STDLABEL

// DLBL IJSYSRC,'DOS RECORDER FILE'

// EXTENT SYSREC,,,,nnnnn, nnnnn
. (other label information
. to be stored on the
. standard label cylinder)

// JOB FIRST

The recorder file is created when the
first job statement (// JOB FIRST) is read.

The operator commands are the same as
the control cards, but they are entered
through the console printer-keyboard.

® SYSREC is assigned to a disk unit
(X'cuu') that is always availatle;
usually it has the same physical
address as SYSRES.

e The extent values nnnnn are supplied by
the system programmer.

ROD Command

Before you press the POWER CFF button or
reload the supervisor, issue the ROD
command. This ensures that all statistical
data held in the PUB2 table is added to the
recorder file. The ROD command also causes
the EOD record to be written on SYSREC.
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ENVIRONMENTAL RECORDING, EDITING, AND
PRINTING (EREP) PROGRAM

The EREP program can be used to process the
data ccntained on SYSREC. Check with the
person responsible for creating and
raintaining the core image libkrary to
ensure that the EREP program is cataloged.

Executing FEREP

Execute the EREP program at the request of
a customer engineer or in response to an
instruction in an error message. The
crerator ccmmands required to execute EREP
are:

PAUSE BG,EOJ

77 TLBL{EREPNEW} (*)
EREPUP

// TLBL TAPEIN} (*%)
{TESUP

// BASSGN SYS007,X'cuu‘

// ASSGN SYS008,X‘'cuu’ (tape drive **%*)
// BSSGN SYS009,X'cuu'

// LBLTYP TAPE

// EXEC EREP

* This card is necessary only if you
want to create or update a
history/RDE tape. Use EREPNEW for
creation and EREFUP for updating.

** This card is necessary only if you
are creating or updating the TES
history tape. Srecify TAPEIN when
creating and TESUP when updating.

* k% One of these ccntrol cards is
necessary when you are creating or
updating one of the history tapes
(history/RDE tape or TES history
tare).

The system requests the source of option
input: SYSLOG, SYSIPT, or ncne (edit and
Frint the recorder file). If SYSLCG input
is reguired, prompter messages are printed
to which you should respond. If SYSIPT
input is desired, punch the control cards
shown in Figure V.4.



EDIT

I
CLEAR I
sum_* : |
OPTION) HIST [,NEW]I,QII |
UPNEW I [ .NEW] ,PRINT[,SUM[,SUMTAPE]][,VOL]]
TES — — —— — — \— - OPTION TES ,SUM[,SUMTAPE] [,vOL]|
SELECT[,TAPE]** } NOTAPE ( PRINT[,SUM[,SUMTAPE] |[ ,vOL]
RDESUM ] ,SUM[,SUMTAPE][ ,VOLJ l

*

If this option is choosen, the GROUP and, if required, the CPU parameters may be used to specify the type
of summary to be performed.

DISK
TAPE
MICR/OCR
UNITREC where xxxxxx = the CPU volume serial
TP number

CPU YYYY the CPU model number.
2715

ALL

CPU=xxxxXX,Yyyy

GROUP=

i

** Refer to the figure describing the select parameters for the types of records that can be selected for printing.

Figure V.4. The EREP options and the surmary parameters.

There can only be one option per line
(SYSLOG) or one option per card (SYSIPT).
Only one option card for each type of
option (EDIT, CLEAR, SUM, HIST, TES, and

Histcry Tages

You can only create a history tape if

SELECT) may ke entered on one EREP run.
However, the SUM and SELECT options may be
executed more than once on one single EREP
run when they are entered via SYSLOG.
Figure V.6 lists the EREP opticns.

You can alter the order of EREP actions
by specifying two options. For example:

errors have been reccrded on the SYSREC
file. The EREP program can create or
update twc types of histcry tapes: the
history/RDE tape and the TES history tape.

The history/RDE tape can ke created by
specifying OPTION HIST,NEW and updated by

srecifying OPTION HIST.
OPTION EDIT Edit and print the SYSREC
file.

In addition, you can create a TES
histcry tare; this tape contains tape error
records only. If you want to maintain a
TES histcry tape, you must create or update
it on the same EREP run during which the
histcry/RDE tape is created or updated.

The TES history tape can be created by
specifying OPTION TES,NEW and updated by
specifying OPTION TES.

OPTION HIST Update the history tape, then

clear the file.

Note: If an unrecoverable I/0O error occurs
on SYSREC while the CLEAR function of EREP
is executing, EREP is abnormally terminated
and you should reload the supervisor. This
may be undesirable in an MPS systernm.
However, if you do not relocad the
supervisor, the contents of the SYSREC file
may be unpredictable.
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SELECT PARAMETER COMMENTS
CPU-=xxXXXX All error records associated with a CPU may be selected for printing by entering the six-digit CPU
serial number.
MCAR A specific type of error record may be selected for printing. Any number of different types may
CCH be selected for each search.
IPL
TYPE= EOD
TP
UNIT
1275

DATE= 4 yyddd,yyddd
< yyddd

All recordings made within a time span (measured-in days) may be selected for printing. If two
dates, separated by a comma, are specified, al! recordings made in that time span are selected. If
only one date is specified, all recordings made on that day are selected for printing.

TIME- hhmm, hhmm

All recordings made within a time span (measured in hours and minutes) may be selected for
printing.

JOB=xXXXXXXX

All recordings made during the execution of a specific job may be selected for printing by
specifying the eight-byte jobname from the job statement.

VOL-=xxxxxx

The error records for a specific volume may be selected for printing by entering the six-byte
volume serial number.

TERM=XXXXXXXX

The error records for a terminal may be selec.ed by entering the eight-byte terminal name.

CUA=xxxx

Records may be selected for printing by entering the channel and unit address (in hexadecimal}
or the line number for TP.

DEVICE=xxxxxx

The records associated with a specific type of device may be selected by entering the device type
code (for example, 1403, 1442N1)..

Whenever a tape (2400- or 3400-series) error record is encountered, it is printed in the detail TES

FORMAT-=TES
format by volume serial number. If FORMAT=TES is not specified, all tape error records are
printed in the unit check format.
AREA The 2715 records are printed in area station format if the SEL2715 parameter is not specified.
SEL2716=¢ ADAPTER If printing by area, adapter, or special is required, however, the SEL2715 parameter must be
SPECIAL specified.

Figure V.5. The select parameters.
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OPTION COMMENTS

OPTION EDIT Edits and prints SYSREC onto SYSLST.
OPTION CLEAR 1. Edits and prints SYSREC onto SYSLST
2. Clears SYSREC.
OPTION SUM Prints the summarization of SYSREC onto SYSLST. The file is summarized by the hardware group(s) listed
DISK in the GROUP parameter.
TAPE
MICR/OCR If records from multiple CPUs appear on the SYSREC file, specify the serial number (xxxxxx} and model
GROUP- UNITREC number (yyyy) of the CPU whose records you wish to have summarized. If CPU data is not supplied,
TP records from all CPUs appearing on the SYSREC tile are summed together.
CPU
2715
ALL

CPU-=xxXXXX,YYYyy

OPTION HIST,NEW[,2] . Creates the history/RDE tape on SYS009

. Clears SYSREC.

N

OPTION HIST [2] . Updates the history /RDE tape on SYS009

2. Clears SYSREC.
OPTION EDIT 1. Edits and prints SYSREC onto SYSLST
followed by 2. Creates or updates the history/RDE tape on SYS009
OPTION HIST,NEW or OPTION HIST 3. Clears SYSREC.

OPTION TES,NEW Creates a TES history tape on SYS007.

OPTION TES Updates a TES history tape on SYS007.

OPTION TES,NOTAPE PRINT Edits and prints tape error data from SYSREC onto SYSLST. The data is printed in the detail tape unit
format.

OPTION TES PRINT NEW 1. Creates a TES history tape on SYS007

2. Edits and prints tape error data from SYSREC onto SYSLST in the detail tape unit format.

OPTION TES,PRINT 1. Updates the TES history tape on SYS007
2. Edits and prints tape error data from SYSREC onto SYSLST in the detail tape unit format.

OPTION TES,NOTAPE,SUM Prints the summarized tape data fromi SYSREC onto SYSLST in the detail tape unit format.

OPTION TES,NOTAPE,PRINT,SUM

-

. Edits and prints the tape error data from SYSREC onto SYSLST in the detail tape unit format.
. Prints the summarization of the tape data from SYSREC onto SYSLST in the summarized tape unit
format.

N

OPTION TES,SUM VOL . Updates the TES history tape on SYS007

Summarizes the tape error data on SYSREC by volume serial number.

N

OPTION TES,PRINT,VOL

. Updates the TES history tape on SYS007
. Edits and prints the tape error data from SYSREC onto SYSLST in the detail volume serial number.
format.

N

OPTION TES,PRINT,SUM,SUMTAPE, VOL . Updates the TES history tape on SYS007.

. Edits and prints the tape error data from SYSREC onto SYSLST in the detail volume serial number
format

3. Summarizes the tape error data on the history tape and prints it on SYSLST in the summarized

volume seriat number format.

N =

OPTION TES,NOTAPE,SUM,SUMTAPE Summarizes the tape error data on the history file and prints it on SYSLST in the summarized tape unit
format.

OPTION SELECT (see note’ } Selectively prints records from SYSREC onto SYSLST.

OPTION SELECT,TAPE (see note! } Selectively prints records from the history/RDE tape onto SYSLST.

OPTION RDESUM Summarizes the IPL, EOD, MCAR, CCH, and Unit Check records for a specified period of from one to 30 days.

These records are on the history/RDE tape (see note 2).

(none) Edits and prints SYSREC onto SYSLST.

Notel. Records are selected by specifying select parameters See Figure V.5 for the possible select parameters.

Note®. RDESUM does not summarize across multiple volumes. If EOF is encountered before the entire requested reporting period has been covered (this can be checked through the
end date printed on the ROESUM listing), rerun RDESUM using the next volume in the multiple volume history/RDE file and the same reporting period you specified during
the first RDESUM execution. A listing with the remainder of the requested information is thus generated.

Figure V.6. These are the EREP options.
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T

r
|Option card | Comments |
t U -
|OPTION TES,NEW |Creates a TES histcry file. |
_____________ S ——————— ——————— |}
T
| OPTION TES | Updates a TES history file.
4
t - - —m e 4
| OPTION TES,PRINT |Updates the TES histcry tape and then edits and
| |prints the tape error data from SYSREC onto SYSLST |
| |]in the detail tare unit format.
¥ - 4 SR
| OPTION TES, NOTAPE, PRINT, VOL |Ed1ts and print the tape error data from SYSREC ontoj|
|

| OPTION
|

1

TES, NOTAPE, PRINT

|SYSLST in the detail volume serial numker format.

| Edits and pfints the tape error data from SYSREC
|onto SYSLST in the detail tape unit format.

r
| OPTION

| OPTION

|Creates a new TES history file and then edits and
Jprints the tare errcr data fror SYSREC onto SYSLST

lin the detail volume serial number format.
.L o e e e e e e e e e e e . e . o e e = e e . e i e st e o i

TES, PRINT,VOL

|Updates the TES histcry tape and then edits and
| prints the tape error data from SYSREC onto SYSLST
|in the detail volure serial nurker format.

‘.-_
| OPTION

TES, PRINT, SUM, VOL

——4- _ _
| UOpdates the TES history tape and then edits and

|prints the tape errcr records frcm SYSREC onto
| SYSLST in the detail volume serial number format.
|Finally, the tape error records cn SYSREC are

| summarized by volume serial number.
L ______________________

OPTION

TES,PRINT,SUM,SUMTAPE,VCL

|Updates the TES histcry tape and then edits and

| prints the tape error records from SYSREC onto

| SYSLST in the detail volume serial numker format.

| Finally, the tape error data on the history tape is
|surmarized and printed on SYSLST in the summarized

| volume serial number format.
J_ -

OPTION

TES, NOTAPE, SUM

|Ed1ts and prlnts the tape error data from SYSREC
‘|onto SYSLST in the summarized tape unit format.

L ——— -

OPTION

[ — e Y . G U . . o i S SO i s . s

TES, NOTAPE, SUM,SUMTAFE

|Sunmarlzes and prints the tape errcr data from the |
| history tape onto SYSLST in the summarized tape unit|

| format. |
—l__ - -1

Figure V.7.

PROCESSING TAPE ERROR STATISTICS WITH EREP

Several EREP options are availakle to
process the tape error statistics cn the
Figure V.7 descrikes the EREP
options that apply to tape records.

SYSREC

PROCESSING THE TES HISTORY TAPE WITH THE

file.

ESTVUT UTILITY PROGRAM

EREP options for tape statistics.

control cards necessary to run ESTVUT:
ESTVUT can be executed either from a card
reader cr from SYSLOG. An example of the
job control statements required for
executing ESTVUT is:

//
//
//
/7
/7
/7
/ *
/&

JOB ESTVDUMP

ASSGN SYsS005,x'181°
ASSGN SYSLST,X'OOE"
TLBL TAPEIN

LBLTYP TAPE

EXEC ESTVUT

When a TES history tape is created frorm the

data on SYSREC,

TES history tape.

ESTVUT,

the ESTV Dump File
program is used to process the data on the
This utility prcgrar
dumps the TES history file on SYSLIST.

Syrbclic_unit assignrents: Every symkolic
unit required for execution of the ESTVUT
prcgrar nust ke assigned, either
temporarily for one job or permanently.
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I

VOLUME TIME CHANNEL TEMP TEMP PERM }
| SERIAL DATE OF DAY /UNIT READ WRITE READ |
| xxxxxx yr/day hr.mn.sc cuu nnn nnn nnn |
t - —mmmmm e
| PERM NOISE ERASE CLEANER SICS TAPE BLOCK |
| WRITE BLOCKS GAPS ACTIONS USAGE DENSITY LENGTH |
| nnn nnn nnn nnn nnnnn nnn nnnnn

L 4

Figure V.8. ESTVUT print format.

e SYS005 must be assigned to the magnetic
tape unit on which the TES history file
is mounted.

e SYSLOG must be assigned to a 3210 or
3215 for all executions of ESTVUT in
order to log inguiries and accept
replies.

Label information: Labkel information must
be available to the system whenever the
devices are used in the execution cf
ESTVUT. '

e The
for

first operand of the TLBL statement
the input tape must be TAPEIN.

e LBLTYP for tape is required if the
program uses tape and has been
cataloged as a self-relocating program
(+0 on the PHASE card). This statement
reserves space for processing standard
label information.

Contents and format of printed output:
When the operator specifies a printer as
output device, the error statistics
collected are formatted and printed as
shown in Figure V.8. Each printed page
contains 50 lines of data. The last
printed page contains a message after the
last line of data. This message is:

ESTV TAPE FILE DUMPED

Cataloging ESTVUT: ESTVUT consists of one
module that has to be cataloged in the core
image library. The module name to be used
in the INCLUDE statement for this routine
is:

IJBTESUT

Following is an example of the job
control required to catalog the module in
the core image library.

// JOB CATALOG
// OPTION CATAL
PHASE ESTVUT,{+0}
s
INCLUDE IJBTESUT
// EXEC LNKEDT
/&

e +0 is used for a multiprogramrming
syster

e S is used for a non-rultiprogramming
(batched-job) system.

SEREP

SEREP is a diagnostic programr available to
the CE. He will make this program
available to you for recording
unrecoverakle system errcrs.

SEREP execution is only necessary if the
system enters a wait state with the
hexadecimal representaticn of the character
S (X'E2') in kyte 1 of main storage.

To execute SEREP:

1. Ensure that there is no syster
activity (console lights must not
blink, magnetic tapes and disk access
arrs must not mcve).

2. Display kyte 1 of main storage and
ensure that it contains X'E2°'.

3. Load the SEREP deck into the card
reader.

4. Ready the reader and the printer.

5. Perfcrm IPL fror the card reader.

The errcr recording information is then
edited and printed. SEREP printing is
normally done on the device at address
X'00E'. 1If your printer has another
address, the customer engineer should alter
ycur SEREP deck.
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Operator Reference Information: Commands and Statements

Operator Commands

ADD -- ADD A DEVICE TO THE PUB TABIE

Apart from the PUB tables DOS Version 4 now
also uses PUB2 tables. The space required
for these PUB2 tables is assigned at system
generation time. It is not possible tc add
more devices of any one type than have been
assigned PUB2 space. If too many devices
have been added, you are informed through
the message

0I29I INSUFFICIENT PUB2 SPACE AVAILABLE
which is printed on the console
printer-keykoard at the time the system is
loaded. The IPL program is canceled and
you must delete devices until sufficient
PUB2 space is available and then IPL again.
To prevent this condition from occurring
you should make sure for how many devices
of each type PUB2 space has keen reserved.

The following changes have to be made to
the device type list in the base
publication.

Add: 2596 for 2596 card read punch

3330 for 3330 disk storage

3410T9 for 3410 magnetic tape unit

3420T7 for 7-track 3420 magnetic
tape unit

342079 for 9-track 3420 magnetic
tape unit

3505 for 3505 card reader

3525p for 3525 card punch

3525RP for 3525 card punch with

optional read feature

1285
1404
1412
1445
7772

Delete:

1050A for 3210 orxr 3215 console
printer-keyboard

2400T7 for 7-track 24000-series
magnetic tape units

2400T9 for 9-track 2400-series
magnetic tape units

Change:

ASSGN -- ASSIGN LOGICAL NAME COMMAND

The specification of the IGN option with
ASSGN is not valid for SYSRDR, SYSIPT,
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SYSIN, SYSREC, and SYSCLE,
and COBOL grograms.

nor for PL/I (D)

If the ASSGN command cr statement is
specified with the ALT parameter, a
reassignment that has keen made for the
original assignment must also be made for
the alternate assignment.

DLAB -- DASD LABEL INFORMATION COMMAND

The combination of this statement with VOL
and XTENT must not be used to provide the
extent and lakel infcrmation for a 3330.

DLBL -- DASD LABEL INFORMATION COMMAND

Tcgether with the EXTENT statement, only
DIBL should be used to supply extent and
lakel infcrmation for the 3330.

EXTENT —-- DASD EXTENT INFORMATION COMMAND

Together with the DLBL statement, only
EXTENT shculd ke used to supply extent and
label information for the 3330.

Note: The EXTENT cards must be checked
carefully lecause an invalid field in the
card causes the default crtions or the
values entered by the previous EXTENT card
tc ke cverwritten ky the valid entries of
the flagged statement.

MODE —-- SYSTEM/370 ERROR RECORDING

This information replaces the MODE command
informaticn in the kase gpuklication.

The MODE ccmmand can reset the recording
mode for the nonstandard labeled and
unlakeled tapes and set the recording mode
for a particular device. This command
initiates cr suppresses HIR (Hardware
Instruction Retry) and ECC (Error
Ccrrecticn Code) errcr recording. It also
sets the EFL (Error Frequency Limit) for



HIR and ECC or inquires about the status of

HIR and ECC error recording.

The format of

the MODE command is:

< 1R
CR
CE,cuul ,t Lxmy
[,D[,‘xx,yﬂ
MODE N
R
STATUS . *
HIR [{M;] [ R ][,E=eeee][,T=mt]
ECC| )C Q
TH
* Note: When either HIR or ECC is

specified, at least one of the optional
operands within these braces must ke

selected.

TH is only valid for the Model

145 when ECC,C is specified with the MODE

command.

IR
CR

CE

Recording mode for nonstandard
labeled and unlabeled tarpe.
Specify Individual Recording (IR)
if you wish to record and then
reset the tape error statistics at
each tape OPEN. Specify Combined
Recording (CR) to accumulate all
the statistics from nonstandard
lakeled and unlabeled tape on a
specific tape unit until a
standard labeled tape is opened.
Then one recording of the
statistics from all the
nonstandard labeled and unlabeled
tapes is made on SYSREC, and the
statistical counters are reset in
the PUB2 table.

The recording mode for a device at
physical location CUU may be
reset. The possikle recording
modes are:

k Normal. The default, normral,
is assumed.

I Intensive. Normal recording
continues. In addition, the
next seven errors of a
particular type (xx,y) or the
next seven errors of any type
(if xx,y is not specified) are
recorder. The numker of I/0
retries required for success
is not recorded.

Operator Reference Information:

STATUS

HIR

D Diagnostic. Normal recording
continues. In addition, the
next seven errors of a
particular type (xx,y), or the
next seven errors of any type
(if xx,y is not specified) are
recorded. The numker of I/0
retries required for success
is also recorded.

N No recording.

When the recording mode
rarameter is the last parameter of
the MODE command, all errors are
checked for reccrding. When in
intensive or diagnostic mode, it
is possilkle tc check for only one
type of error. Indicate the bit
tc be examrined with:

(xx,y) where y is the bit (0-7)
within the byte xx (0-31)
of sense data to be
checked.

Sets recording mode for HIR and
ECC.

Reguests a report showing the
current mode settings and EFL for
HIR and ECC, as well as the number
cf high speed kuffer pages not
being used.

This report has the form:

HIR,{ R },aaaa/eeee, bbbb/tttt
Q

Fcr Model 135

ECC,{R}
Q

For Model 145
ECC,{R},{M},aaaa/eeee,bhbb/tttt
Q C

For Model 155
ECC,{R},aaaa/eeee,bbbb/tttt
Q

BUF DLT=xxx

aaaa = Current error count
eeee = Error count limit
Ekbkk = Current elapsed time
tttt = Time threshcld.

Hardware Instruction Retry. This
operand changes the mode of the
HIR facility to R or ¢ and/or
rcdifies the error count threshold
and/or time threshold.

Note: When HIR is placed in quiet
rcde, ECC alsc goes into quiet
node.
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ECC Error Correction Code. This
operand changes the mode cf the
ECC facility to R or ¢, and/or
modified the error count threshold
and/or time threshold. ECC,R and
ECC,Q are the only valid modes of
diagnosis for the Model 135. 1If
ECC is specified for a Model 145,
M or C must also be specified.

ECC can also place the Model 145
Control Storage in threshold mode.

Note: Use of the Error Cocrrection
code (ECC) in full recording mode
may cause severe system
degradation. Thus, the
[EcCc,M/C,R] operand combination of
the MODE command should only be
used by the customer engineer or

at his reguest.

R Recording Mode

MODE R - places both HIR and ECC
in recording mode.

MODE HIR,R - places HIR in
recording mode.

MODE ,ECC,R (Model 155) - if HIR
is already in recording mocde, it
places ECC in recording mode.

MODE ,ECC,M,R (Model 145) - if HIR
is already in recording mcde, main
storage is placed in recording
mode.

MODE ECC,Z,R (Model 145) - if HIR
is already in recording mrcde,
control storage is placed in
recording mode.

MODE HIR,D - places both HIR and
ECC in quiet mode.

MODE ECC,DQ (Model 135 and 155) -
places ECC in quiet mode.

MODE ECC,M,Q (Model 145) - places
main storage in quiet mode.

MODE ECC,C,Q (Model 145) - places
control storage in quiet mode.
M or C Main or control storage: M or C
is only valid for the Model 145.
M or C must be specified when ECC
is specified for the Model 145. M
indicates main storage and C
indicates control storage.

TH Threshold Mode: TH is only valid

for the Model 145 if ECC,C is
specified. TH places the Model
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145 control storage ECC in
threshold mode.

Values entered for E and T must be
within the follcwing decimal
ranges:

E-eeee
T=tttt

E - 8 (initial value) through 9999
T - 8 (initial value) through 9999
The IBM-supplied value is 8.
Nctes:

1. Whenever HIR is in quiet
mode, ECC wode must not be
changed.

2. For the Model 135, the only
valid mode commands are:

MODE CE,; ...
MODE STATUS
MODE ECC,Q
MODE ECC,R.

3. ECC can only be changed when
HIR is in recording mode.
Use of the Error Correction
Code (EcC) if full recording
mode may cause severe system
degradation. Thus, the
[ECC,M/C,R] operand
combination of the MODE
command should ke used only
by the cust6mer engineer Qr
at his request.

MTC -- MAGNETIC TAPE COMMAND

The DSE (data security erase) operand has
been added to the MTC command for
3400-series magnetic tapes.

// MTC DSE, SYSnnn

MTC DSE,{X'cuu'}

SYSnnn
CSE Data security erase (3400-series
only). This comrmand erases a tape

frcr the point at which the
operation is initiated up to the
end-of-tape reflective marker. 1If
data is written after the
end-of-tape reflective marker, you
must erase that data with [//] MTC
ERG,SY¥Snnn. To ensure that a DSE
failure is detected quickly, rewind
cr rewind-unlcad should ke performed
with an MTC rather than manually.

If the DSE command is issued when
the tape is at load point, the



contents of the tape, including the
volume label, are erased completely.
In that case the tape must ke
reinitialized or a taremark must be
written on it before it can be used
again.

The partition that issued the
[/7] MTC DSE command is placed in
the wait state until the end-of-tape
reflective marker is reached.

SYSnnn represents any logical unit.

X*'cuu' represents the channel and unit in
hexadecimal, where c is the channel

number (0-6) and uu the unit number,
00-FE (0-254).

SET -- SET VALUE COMMAND

The SET command initializes the UPSI
configuration, specifies the number of
lines to be printed on SYSLST, specifies
the remaining disk capacity when SYSLST or
SYSPCH is assigned to disk, and defines to
the system the status of the recorder file
on SYSREC used by the Recovery Management
Support Recorder (RMSR) feature. The SET
card should precede the JOB card in job
control sequence.

SET [UPSI=nl]}[,LINECNT=n2](,RCLST=n3]
[,RCPCH=r4][,RF=n51 [, DATE=n6]

The time-of-day clock can only ke set
during IPL. Therefore the CLOCK parameter
of the job control SET command is no longer
supported. The DATE parameter can only be
specified if TOD support is not a part of
your system or if the clock is not
operational.

RF=n5 Defines to the system the status of
the recorder file (IFSYSRC) on
SYSREC used by the RMSR routines.

n5 can be:

YES An active recorder file
exists on the system and
can be opened as an input
file.

CREATE Instructs the system to
create a recorder file
when the first JOB card is

encountered.

VOL == VOLUME INFORMATION COMMAND

The VOL ccrmand, in corkination with the
DLAB and XTENT command, should not be used
tc suprly label and extent information for
the 3330.

XTENT -- DASD EXTENT INFCRMATION COMMAND

The XTENT command, in conkination with the
CLAB and VOL command, shculd not ke used to
supply label and extent information for the
3330.

ZONE -- SET ZONE COMMAND

This_is_a_new_statement. It initializes
the value of the job zone field in the
corrunications region (kytes 143 and 144).
If no ZONE statement is supplied, job
ccntrol supplies the zone given in the
system zcne field in the communications
region extension (bytes 68 and 69). 1If no
CATE statement is sugplied, the jok date is
updated by means of the values given in the
systen date field and in the ZONE
statement.

Locations that are on Greenwich Mean Time
need nct srecify the ZO0NE statement or can
specify // ZONE EAST/00/00 or

/7 ZONE WEST/00/00.

/7 ZONE {EAST /hh/mm
WEST

EAST A geographical position east of
Greenwich.

WEST A geographical position west of
Greenwich.

hh/rr A decimal value which indicates

the difference in hours and
minutes Lbetween local time and
Greenwich Mean Time. hh may ke in
the range 0-12, mm in the range
0-59.

This statement is only accepted if
time-of-day clock support is included in
the syster. Otherwise, the message 1S0nD
INVALID STATEMENT is printed on $YSLOG and
SYSLST.

Operator Reference Inforration: Commands and Statements 5.23



General Operating Techniques

Model 135 Techniques

DISPLAYING THE CURRENT PSW

Console Printer-Keyboard

e Hit STOP.

e Hit ALTER/DISPLAY; the PROCEED light
turns on.

e Type in DP. The current PSW is printed
on the console printer-keywcrd.

¢ Hit END.

e Hit START.

System Control Panel

Displaying at the system control panel is
basically a function for CE use. You can
display more efficiently using the
alters/display facility, which also gives
you a hard copy record of your actions and
the system responses.

e If ‘the HARDSTOP indicator is not on,
set the RATE switch to SINGLE CYCLE.

¢ Set STORAGE SELECT to MAIN STORAGE.

e Set STORAGE ADDRESS switches to the
address of the current PSW.

e Hit SET ADR AND DISPLAY. The PSW is
displayed in the reference display
window.

ALTERING THE CURRENT PSW

Console Printer-Keyboard

e Hit STOP.
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e Hit ALTER/DISPIAY; the PROCEED light
turns cn.

e Type in AP, follcwed ky the new PSW.
e Hit END.

s Hit START.

CISPLAYING MAIN STORAGE

Ccnscle Printer-Keykcard

e Hit STCP.

e Hit ALTER/DISPIAY; the PROCEED light
turns cn.

e Type in DM, followed by the address at
which display is tc lkegin. Typing of
the contents of main storage at the
conscle printer-keykoard starts
autcratically. You can stop the typing
by either hitting ALTER/DISPLAY (the
alter/display mode is retained) or END
(the alters/display mecde is terminated).

e Hit START.

System Control Panel

Cisrlaying at the system control panel is
basically a function for CE use. You can
display mcre efficiently using the the
alters/display facility, which also gives
ycu a hard copy record of your actions and
the system responses.

e If the HARDSTOP indicator is not on,
set the RATE switch to SINGLE CYCLE.

e Set STORAGE SELECT to MAIN STORAGE.

e Set STORAGE ADDRESS switches to the
address to be displayed.

e Hit SET ADR AND DISPLAY. The selected
data is displayed in the reference
display window.



CLEARING MAIN STORAGE e Hit ALTER DISPIAY if the alter/display
mode is to be retained.

System Control Panel

e Hit END and START if the alter/display
rode is to be terminated.

e Hit and hold ENABLE SYSTEM CLEAR.

e Hit SYSTEM RESET (only once). The
current PSW is set to zero; all data in System Ccntrol Panel
main and protection storage is cleared
to zeros.

Displaying at the system control panel is

e Release ENABLE SYSTEM CLEAR. kasically a function for CE use. You can
display more efficiently using the
e Perform IPL procedure. alters/display facility, which also gives

you a hard copy record of your actions and
the systemr responses.

e If the HARDSTOP indicator is not on,
ALTERING MAIN STORAGE set the RATE switch to SINGLE CYCLE.

¢ Set STORAGE SELECT to AUXILIARY
Consocle Printer-Keyboard STORAGE.

e Set rotary switches D and E to the
positicns shown in Figure V.9.

e Hit STOP.
e Hit SET ADR AND DISPLAY. The selected
e Hit ALTER/DISPLAY; the PROCEED light register is displayed in the reference
turns on. disrlay window.
e Type in AM, followed by the address at r —— - - —_——
which the new data is to be inserted. | Register | Rotary Switch Positions |
| Nurber (Hex) }--—-—a—aeee—v pm————————— e 9
e Type in new data. | | Bytes 0 & 1| Bytes 2 & 3|
| | b E | D E |
e If the alters/display mode is to be t e $-m————————e 4
retained, hit ALTER/DISPLAY. | 0 | 0 0 | 0 1 |
f 1 I o 2 | 0 3 |
e If the alters/display mode is to be [ 2 | 0 4 | 0 5 }
terminated, hit END and START. | 3 | 0 6 | 0 7 |
| 4 | 0 8 | 0 9 |
| 5 | 0 A | 0 B |
| 6 ] 0 c | 0 D |
| 7 | 0o E | 0 F |
DISPLAYING REGISTERS | 8 I T 0 | 1 1 |
| 9 | 1 2 ] 1 3 |
| A | 1 4 | 1 5 |
Console Printer-Keyboard | B | 1 6 | 1 7 |
[ o | 1 8 | 1 9 |
| D | 1 A | 1 B |
| E | 1 C | 1 D |
e Hit STOP. | F | 1 E | 1 F |
'r -- --- oo 1
e Hit ALTER/DISPLAY; the PROCEED light | 0 | 2 0 | 2 1 |
turns on. | 1 | 2 2 | 2 3
| 2 | 2 4y | 2 5 |
¢ Type in DG (to display a general | 3 | 2 6 | 2 7 |
purpose register) or DF (to display a ] 4 | 2 8 | 2 9 |
floating point register), fcllcwed by | 5 | 2 A | 2 B |
the address of the first and last | 6 | 2 C | 2 D
register to be displayed. The address | 7 | 2 E | 2 F |
sequence wraps around, that is, the L B et ——— A 4
content of the highest available
address is followed by the content of Figure V.9. Rotary switch settings for
the lowest address (zero). register display.
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ALTERING REGISTERS STOPPING ON ADDRESS COMPARE

Console Printer-Keyboard

System Control Panel

e Hit STOP.
e Hit STOP.
e Hit ALTER/DISPLAY; the PROCEED light

turns on.
e Ensure STORAGE SELECT is set to main
e Type in AG (to alter a general purpose storage.
register) or AF (to alter a floating
point register), followed by the e Set INTERVAL TIMER to DISABLE.
address of the first and, if required,
last register to be altered. e Set rotary switches A-E (STORAGE

ADDRESS) to desired stop address.
e Type in the new data to ke placed in
the specified register(s). e Set ADDRESS COMPARE to select desired
condition for stop, for example, ANY.
e Hit ALTER DISPLAY if the alter/disglay
mode is to be retained. e Set ALCDRESS COMPARE CONTROL
three-position lever switch to STOP.
e Hit END and START if the altersdisglay
mode is to be terminated. e Hit START.
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address compare, stopping 5.26
ASSGN commani 5.20

assignment, symkolic unit 5.18
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batch job running 5.11
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cataloging ESTVUT 5.19
channel check handler
(ccH) 5.4, 5.13

combined recording 5.12
command,
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DLAB 5.20

DIBL 5.20

EXTENT 5.20

LISTIO 5.12

MAP  5.12

MCDE 5.12, 5.20
MTC  5.22

RCD  5.12, 5.14
SET  5.23

VOL  5.23

XTENT 5.23
ZCNE 5.23
counter overflow record 5.4, 5.13

DASD label information 5.20

device adding 5.20

diagnostic tools 5.3
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DLAB command 5.20

DLBL command 5.20

DSE 5.22
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EREP options 5.15, 5.17
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error,
lcgging 5.3
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ESTVUT utility program 5.18
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print format 5:.19
EVA 5.12
executing EREP 5.14
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PSW, altering 5.24
PSW, displaying 5.24
PUB table additions 5.20

gquiet mode 5.21

recorder file 5.14
recorder file creation 5.14
recording,
combined 5.12
individual 5.12
mode 5.21
registers, altering 5.26
registers, displaying 5.25
restrictions on options 5.
ROD command 5.12, 5.14
running ESTVUT 5.18

15

select parameters 5.16

SEREP 5.19

SET command 5.23

setting the zone field 5.23
stand-alone Jdump generator 5.3
summary parameters 5.15
supervisor loading 5.5
symbclic unit assignment 5.18
system zone field 5.23
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What Else has been Changed in DOS Version 4 ?

System Generation

Many changes have been made to System
Generation. A lot of new inforration has
been added due to the changed functions of
the Recovery Management Support Recorder
(RMSR) and its features. Impact is also
felt from new device support (mainly 3330
Disk Storage) and time-of-day clock
support. Because of the volume of changed
information it is outside the scogpe of this
manual to include that inforration. You
can find all details on how to generate
your system in DOS Version U4 Syster
Generation, GC33-5008.

Messages

A large number of messages has been
changed, added, or deleted on acccunt of
the new or changed features in DOS Version
4 (new device support, RMSR, time-cf-day
clock support, EREP). For easy reference a
new messages book has been published: DOS
Version U4 Messages, 53C33-5009. It lists
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all the messages required by System/370
operators.

Utility Programs

A small change has been made to the assign
alternate track-disk {(ALTDK) utility
program. The initialize disk (INTDK)
utility program has a new option, quick
initialization (IQ) for the 3330. Some new
restrictions apply to INIDK. In addition,
all rhase and module names have keen
changed for DOS Version U4 System Utilities.

Assembler

The assembler is basically unchanged for
LOS Versicn 4. The 14K D variant can
additionally make use of the 3330, 3410,
3420, 3505, and 3525. Workfiles on the
3330 may not use more than 256 cylinders;
for this restriction a new message has been
added.



Assign Alternate Track-disk

The track location parameter (R=cccchhh) of
the assign alternate track-disk program
(ALTDK) can address cylinders (0-403 of the
IBM 3330 Disk Storage. Only unconditional
flagging without surface analysis
(parameter IF) can be requested. When a
3330 track has been flagged as defective,
the assign alternate track-disk program
cannot be used to unflag that track.

The parameters IA and IU of the utility

modifier statement are invalid for the
3330.

Initialize Disk

The Initialize Disk utility program (INTDK)
can be invoked by means of the following
utility modifier statement.

2311/2314/2319:

IR
// UID {IA},Cn,R=(cccchhh)
IS

3330:

Va4 UID{IS ,Cn
IQ}

Surface analysis is not provided for the
3330. Instead of this analysis a quick
initialization (parameter IC) is provided
for these devices.

The parameters IA and IR are invalid for
the 3330. The IQ (gquick initialization)
parameter has been added.

The IQ parameter is invalid for the 2311
and 2314r2319. 1If IS is specified, the
Replace Option (R={cccchhh)) is ignored.

The UPSI card (// UPSI 00000001) to be

used for System/370 emulators is invalid
for the 3330.

QUICK INITIALIZATION

The disk packs of the 3330 (the 3336 Disk
Packs) are preinitialized by IBM. A hcme

Special-purpose Utility Programs

address (HA) and a track descriptor record
(RO) are written on each track and
alternate tracks are assigned for defective
tracks. Thus only a quick initialization
is necessary for these devices. This quick
initialization writes a track descriptor
record (RO) on each track, 2 IPL bootstrap
records initialized with kinary zeros,
volume label(s), and the VTOC. The quick
initialization function is invoked by
specifying IQ in the input ortion parameter
cf the utility modifier statement.

VTOC Display

Because the module names have changed for
DOS Versicn 4 System Utilities, the job
streams required to link-edit and catalog
the VTOC Display program (LVTOC) have to be
written as shown in Figure VI.1.

Available I/O Area

The Initialize Disk (INTDK) and VTOC
Disgplay (LVTOC) utility grograms can run in
a 14K bkyte partition without any
restriction. The other programs, when run
in a 14K kyte partition, can only perform a
limited number of functions. The number of
functicns that can ke performed depends on
the required record size.

ALTDK REQUIREMENTS

In a 10K byte partition the record size may
nct ke larger than 8,450 kytes. Normal
transfer of the records from the defective
tc the assigned alternate track and vice
versa would be impossible for larger
records. If larger records are keing
processed, a message (8254D) is printed and
the cperatcr must either ask for the record
to be truncated or the job to be canceled.
If the reccrd is truncated, the part
exceeding the buffer size contains binary
zeros. If no truncaticn is desired, the
partition size must be at least 10K bytes
rlus the amount ky which the record size
(key length + data length) exceeds 8,450
kytes.
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a. Batch-only supervisor

// JOB BATCH
// OPTION CATAL
INCLUDE IJWLTVB

// LBLTYP TAPE
// EXEC LNKEDT

b. Multiprogramming supervisor

// JOB MULTI
// OPTION CATAL
INCLUDE IJWLTVM
’ self-relocating.
// EXEC LNKEDT
// LBLTYP TAPE

(-
I
|
|
|
I
I
|
!
I
[
I
I
I
|
|
|
I
I
I
|
| // EXEC LVTOC
I

L

User-defined job name.

Causes the programw to ke catalcged in the core image library.
Used with batch-only surperviscr. This module is
nonself-relocating.

Required if tape label prccessing is to ke performed.
Executes the linkage edit program.

/& Defines the end of the jok stream.

User-defined job name.
Causes the program to ke catalcged in the ccre image likrary
Used with multiprogramming supervisor.

Executes the linkage edit program.
Required if tape label prccessing is to ke performed.
Executes the VTOC Display Program.
/& Defines the end of the jck stream.

This module is

e e e e e e e e ——— ———— ——— ———— e —— e

Figure VI.1.

For the update option (UY), the I/O area
must be large enough to contain the update
record plus all the records on the track
with a record number greater than that of
the updated record. TIf this restriction is
not met, message 8255I is printed and the
job is canceled.

CLRDK REQUIREMENTS

In a 10K byte partition the record size may
not exceed 8,400 bytes. If the record size
is larger, the job is canceled. For
records with a record size larger than
8,400 bytes, the job can only ke run in a
partition that is at least 10K bytes plus
the amount by which the record size exceeds
8,400 bytes.

COPY AND RESTORE DISK REQUIREMENTS

All copy and restore disk programs reguire
a buffer that is large enough to ccntain
all the records on a single track. The
following table lists the partiticn sizes
required for records with a length that is
equal to the various track capacities.
This length is also listed.
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Job streams for the VIOC display program.

r T T - -1
| DEVICE | PROBIEM |MAXIMUM RECORD |
| | PROGRAM |SIZE |
| | AREA I I
b= e —
| 2311 | 10K | 3,625 |
| 2318,2319 | 12Kk | 7,294 |
| 3330 | 18K | 13,030 |
| 2321 I 10K | 2,000 |
| I L d e e e ——————— J

Conversion Considerations for System
Utilities

The ghase and module names of the System
Utilities have been changed for DOS Version
4. Figure VI.2 lists the o0ld and new phase
names side by side per utility. All the
exarples given in DOS_and TOS Utility
Preograms, GC24-3465, are valid for DOS
Version 4 after the correct phase names
have been inserted.

Ncte: The old System Utilities can ke used
feor systers that do not include any of the
new devices supported by DOS Version 4.

Other System Utilities

The only parameter of the other system
utilities that has keen changed to support
the 3330 is the device-type description
parareter E=(e). 2311, 2314, and 3330 are
all valid entries for this parameter.



Assign Alternate Track - Disk

Assign Alternate Track - Data Cell

Clear Disk

Version 3

SE NAME

B S 9
Version 4

Clear Data Cell

VTOC Display

Initialize Disk

Initialize Data Cell

Copy Disk to
Copy Disk to
Copy Disk to
Restore Card

Restore Tape

.
|
|
|
|
|
|
|
|
[
|
|
|
|
| Initialize Tape
|
|
i
|
|
|
|
|
|
|
|
|
L

Card
Tape
Disk
to Disk

to Disk

e e e e e e e e e e — b —
i

ATAD

ATAM

CLRDSK

CLDC

LISTVTCC

INTD

INTT

INTM

CRDC

CRDT

CRDD

CRCD

CRTD

ALTDK

ALTEC

CLRDK

CLRDC

LvVTCC

INTEK

INTTP

INTDC

CDKCD

CDKTP

CDKLK

RCDDK

Figure VI.2. . The

0ld and new phase names for system utilities.

Special-Purpose Utility Programs
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System Programmer’s Guide

Supervisor Planning Concepts

COMREG*
Displacement 10 8 0A oc 17 18 20 24 28 2C
hexadecimal
Disptacement O 8 10 12 23 24 32 36 40 44
decimal Highest | End Address | Address of
Address of | Address of UPSI Storage | of Last Phase | Uppermost Label
Date PPBEG EOSSP Problem Program Use | Byte Job Name Address | Fetched or Byte of Phase Area
of the Loaded with Highest Length
Partition Ending Address
XXXXXXXX XX XX XXXXXXXXXXX X XXXXXXXX | XXXX XXXX XXXX XX
Displacement { 2E 30 34 35 36 37 38 39 3A 38 3C 3E
hexadecimal
Displacement | 46 48 52 53 54 55 56 57 58 59 60 62
decimal PIK End of Machine | System | Standard Dump, Job Linkage | Language Job Disk Address
(PID) | Storage | Confg. Confg. Language | Logand | Control | Control | Translator Duration Address of of
Address | Byte Byte Translator | ASCII Byte Byte Control Indicator Label FOCL
110 Options Byte Byte Cylinder
Options
XX XXXX X X X X X X X X XX XX
J
v
Job Control Switches
Displacement | 40 42, 44 46 48 4A ac 4E aF 58 5A 5C
hexadecimal
Displacement | 64 66 68 70 72 74 76 78 79 88 90 92
decimal
Address | Address | Address | Address | Address { Address | Address | Line System date L10CS Address of 1D Number
of of of of of of of Count Comm. 1st Part of of Last
PUB FAVP JiB TEB FiCL NICL LuB for Bytes PIB Table Checkpoint
SYSLST
XX XX XX XX XX XX XX X XXXXXXXXX XX XX XX
Displacement 5€ 60 62 64 66 68 6A 6C 6E
hexadecimal
Displacement 94 96 98 100 102 104 106 108 110
decimal j
Length of LUB | Address of Address of Address of Address of Address of Key of Address of Logical
1D Queue = Disk Error PC Option IT Option QC Option Program the LUBID Transient
No. of Channel Information Recovery Table less Table less Table less with Timer Queue Key
Queue Entries Block (DIB) Block 8 bytes 8 bytes 8 bytes Support
XX XX XX XX XX XX XX XX XX
Displacement | 70 7C 7€ 80 84 86 87 88 8C 18€ 8F
hexadecimal
Displacement 112 124 126 128 132 134 135 136 140 142 143
decimal
Address of | Address of | Address of | Address of | Op- System | Pointer to | Reserved | Disk Job zone
2nd MICR DTF | QTAM BG Comm. | tion Config. | Comm. Config- [in
Supervisor Constants | Part of Table Vector Region Indi- uration | Region uration | minutes
PIB Table (PDTABB) | Table cator | Byte2 | Extension
XXXXXXXXXXXX XX XX XXXX XX X X XXXX XX X XX
* The address of the communications region is in fixed location X'14"-X"17".

'

Displacement values illustrated can be used to access the listing and/or the key that follows the figure.
The key offers more detailed information about each area when necessary.

Figure VI.3. System communications region.
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The following changes and additions have
been made to the Communications Region:

e Displacement 59.
Bit 6: 0 No DATE statement processed
1 DATE statement proccessed.

e Displacement 134.
Bit 0: Reserved.

e Displacement 135.

Bit 1 0 = No TOD clock surport
1 = TOD clock support.
Bits 2-7: Reserved.
e Displacement 140: Disk Configuration
Byte.
Bits 0-5: Reserved.
Bit 6 : 0 = 3330 not supported
1 = 3330 suprorted.
Bit 7 Always set to 1: 2311/2314

supported.

e Displacement 143: Job Zone.
If ZONE=EAST, the value is positive
If ZONE=WEST, the value is negative.

FOPT MACRO

Interval Timer Support (IT)

This parameter specifies whether the
interval timer can be handled by problem
programs. The interval timer cannct be
used for time recording functions. A
problem program can set the time interval
for the interval timer through the SETIME
macro. By using the STXIT, EXIT, and TECB
macros, a specific routine within the
proklem program is entered when this time
interval elapses. In a multitasking
environment, only the main task can set a
Timer Event Control Block (TECB).

If Job Accounting support is included in
your system, the start and stop times for
Job Accounting are calculated from the
values at locations 80 and 84.

Time-of-Day Clock Support (TOD)

This parameter specifies whether your
system includes support for the Tire-of-Day
(TOD) clock. The TOD clock keeps track of
the time-of-day and is used for
time-stamping functions. The TOD clock
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gives the realistic time at any given
moment; you can obtain the time through the
use of the GETIME macro. To set the proper
time initially, the ZONE parameter is also
availakle in the FOPT macro. This
parameter sets the difference between local
time and Greenwich Mean Time.

Tare Errcr Recording

This information replaces the corresponding
information in the base publication.

The three options and their system
generaticn specificaticns for tape error
recording are:

e Tape Error Block (TER) Ly unit, TEB=n.

e Tape Error Statistics (TES),
TEVB= (IR/CR).

e Error Volume Analysis (EVA), EVA=(r,w).

Any one or any combination of these
crticns ray be selected. A TER takle is
generated for the TEB option. For the TES
cpticns the PUB2 takle is used. Figure
VI.4 shows the I/0 interrelationship.

TEB: The system generates the numker of
tape cartridge reader error blocks
sprecified ky n. The 2495 Tape Cartridge,
Reader status is autcmatically collected
and written on SYSLOG at the end of each
jck using the tape cartridge reader. The n
nmust at least ke equal tc the number of
tape cartridge readers attached to the
system; additional TEBs should ke specified
for possible future expansion.

TES: The system makes a recording on
SYSREC every time a new volume is detected.
The tape serial numker is compared at tape
open; if it is not equal to the serial
nurker in the PUB2 takle, a Voluwe Dismount
Record is written on SYSREC. The
informaticn on the SYSREC file is used to
create a TES history tape; the contents of
this tape is then dumrped to SYSLST by means
of the ESTV Dump File Prograr, ESVTUT.

EVA: The system prints a message on SYSLOG
when the temporary read error threshold (r)
cr the termrorary write error threshold (w)
has been exceeded on a currently accessed
tare vclure. The nurker of SIO
instructions is also included in the
rmessage. FEVA can ke used for koth lakeled
and unlabeled tape volumes.



NICL
System [n]
BG [n]
F2 [n]
F1 [n]
n = number of units

i = index displacement
within LUB table

FOCL

JB

\u!
i\

U

PUB2

TEB

THFLPTR TKHDTAB

LUB REQ LUB TKREQ
CHANQ 1D ID DSP 1D

I\Y
N

KEY:

NICL (Number in Class)

FICL (First in Class}

LUB (Logical Unit Block) Table

PUB (Physical unit block) Table

FOCL (First on Channel List)

TEB (Tape Error Block by Unit)
PUB2 Table
FAVP (First Available’Pointer)

JIB (Job information Block)

CHANQ (Channel Queue) Table

LUBID (LUB Identification)
REQID {Requestor Identification)
LUBDSP (LUB Displacement)
FLPTR (Free List Pointer)

SAB (Seek Address Block)

TKHDTAB (Track Hold Table)

THFLPRT (Track Hold Free List Pointer)

TKREQID, (Track Requestor Identification)

Figure VI.4.

: The first byte contains the number of system class units. The second, third, and fourth bytes contain the number of

programmer class units {BG, F2, F1).

: The first byte points to the first system class unit in the LUB table. (Always the first LUB table entry.) The second byte

points to the first programmer class unit in the LUB table BG area. The third points to the first programmer class unit in
the LUB table F2 area. The fourth points to the first programmer class unit in the LUB table F1 area.

. The first byte points to a PUB table entry (if the logical unit is assigned) or contains X'FF’. The second byte points to a

JIB table entry or contains X‘FF’.

: The first two bytes contain the channel and unit address of the physical device; the third a CHANQ pointer; the fourth

a TEB pointer; the fifth device type codes; the sixth a device characteristic code or a SAB pointer; the seventh the
channel scheduler flag; and the eighth has the job control flag.

: The first byte points to the first PUB {highest priority) on channel zero. The next byte points to the first PUB (highest

priority) on channel ane, etc. A hexadecimal FF indicates the associated channel is not supported.

: One TEB is built for each tape cartridge reader at supervisor generation time if tape error statistics by unit are required.

Contains statistical data about the errors occurring on an 1/0 device.

: Aone-byte pointer to the next available JIB entry.

The first two bytes contain extent or LUB information. The third contains ownership and JIB flags. The fourth contains
JIB chaining information.

The first byte contains the chain field (a pointer to the next in queue). The last three bytes contain the CCB address.

A one-byte pointer to the LUB making the 1/0 request.

: A one-byte pointer to the program containing the CCB.

¢ A one-byte value equal to the absolute LUB number.

: A one-byte pointer to the next free entry in the channel queue,

: A four-byte (BCCH) address that is the current disk address of the device plus a fifth byte that contains a Track Hold

Table pointer or X'FF'. If the Track Hold function is not supported, the fifth byte contains X'00’.

: The first byte contains a pointer to the next available entry (or X‘FF’); bytes 2-4 have CCB address of the requesting

task; byt%s 5-10 have disk address (BBCCHH) of track being held; byte 11 has key of owning track; and byte 12 has
two uses: bit 0=1 means a task is waiting for the track, and bits 4-7 caunt the number of holds on the track. Note
that the number of holds is one greater than the value of bits 4-7 of the last byte.

: A one-byte pointer to the next free entry in the Track Hold Table.

: A one-byte pointer to the PIB of the task requesting 1/0.

I/0 table interrelationship.
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JiB Table

JIB 1

JiB2

JiB3

JiB4

JIBS

JiB 6

Number (length of JIB table)
determined at supervisor generation

Note: Two JIBs are required for a 2321 extent; one for lower
limit and one for upper limit. The lower limit defining
JIB must be chained to the upper limit defining JIB.
Byte 1 of this type JIB contains the subcell number
times 10 plus the strip number in binary.

Type of Entry

Meaning if Bit=1

Chain Byte.

Stored standard assignment Contains the displace-

ment index of the next
JIB. A hexadecimal

Alternate assignment

‘FF’ defines the end of
the chain.

2311/2314/2319 Extent

3330 0r2321 Extent

Standard assignment for DASD Extent

Background

Foreground 1

Stored standard LUB entry of stored Flag Type Bit
assignment standard assignment
{PUB and JIB pointers) 0
Alternate PUB pointer 1
assignment of alternate X'00
assignment Contents 2
T
2311/2314/ ¢, C CuC 3
2319 Extent L¥LH"H @ 2
c CcCC
L“t L vL
3330 Extent or 5
By B C, C . 6
LPL~MLML Ownership
() 2321 Extent | or By, By, Coy O ® -

Foreground 2

@ Only when file-protect on DASD

Lower Cylinder
Upper Cylinder

@ Cell or combined sub-cell and strip

@ One cylinder number of the 3330 uses two bytes.
Figure VI.5.

DASD FILE PROTECT SUPPORT (DASDFP)

Mode of Operation

Figure VI.5 describes the JIB entries
required for 2311, 2314,/2319, 2321, 3330.
It replaces the corresponding figure in the
kase publication.

Note: To get file protection for all

disks, DASDFP must be specified for the
largest capacity disk of your system.
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Bytes 68-69 (X'44'-'45') of the communications region contain the address
of the JIB table entry. Label JIBTAB identifies the first byte of the table.

Job information klock (JIB) table.

Data Management

PHYSICAL INPUT/OUTPUT CONTROL SYSTEM
(PIOCS)

Ccrmrand Ccntrol Block (CCR)

The CCR establishes communication ketween
the problem program and ghysical IOCS. The
fields cf the CCB are shcwn in Figure VI.6,
which replaces the ccrresponding figure in
the base publication.



LL°9 opIno s, xsuwexrboig we3lsis

Transmission Symbolic Unit Reserved for Reserved for CCW Address Optional
Count Information CSW Status Bits Address Logical 10CS CCW Address Physical 10CS in CSW Sense CCW
By[es—. 0 1 2 314 5 8 8 9 11 13 15|18 _&l_
Used for—! Residual Count Transmition (Note 1} T~ ~— Hexadecimal Buffer Offset: Address of CCW X'80"-CCB being Address of CCW 8 Bytes
| Information Byte 4 Byte 5 ~—— Representation ASCII Input Tapes | Associated with used by ERP in the CSW Appended to the
| Between Physical of 8YSnnn X'00"-X‘63" this CCB Stored at | ©CB when Sense
10CS and BIT DESIGNATION | BIT DESIGNATION SYSRDR = 0000 X'40'-Channe! Channel End, | information is
Probiem Program " " SYSIPT = 0001 | ASCII Output Appendage or Address of Desired
o sitier | T~ o eontroled | Syspch - 0002 | Tapes Fixed: | Routine Present | the Channel
34 Control unit end | 41  Incorrect length SYSLST - 0003 | X‘00' . for Teleprocessing | Appendage
35 Busy 42 Program check | SYSLOG = 0004 | Variable: X’00‘ or Device Routine for
36 Channelend |43 Protection check | SYSLNK - 0005 x04 Teleprocessing
37 Device end 44 Channel datacheck | SYSRES - 0006 o X'20"Sense Devices
38 Unit check 45 Channel control check | SYSSLB = 0007 | Undefined : X'00 tnfarmation
} 38 Unit exception [ 46 Interface controt check SYSRLB - 0008 Desired |
47 Chaining check SYSUSE - 0009 ]
\\\ SYSREC = 000A X‘10'—Message
~~_ SYSCLB - 0008 | Writer |
~— SYS000 - 0100 | |
| N | sysoo1 - o101 X'08"-EU Tape
| S~ SYS221 - 010D | Error
| T~ |
| N | X'02'-Tape ERP
~~a | Read Opposite
S~ | Recovery
\\
=~ X'01"-Seek
\\\~L | Separation or
~ ~ Console Buffering :
- NG |
- - S~
Return Tape Read
Data Check, 1018
End-of-File Data Check, 2540
(/* or /&) Return DASD or 2520 Equipment
Traffic Bit an Unrecoverable Accept Data Checks Post at Check, 3505 or User Error
(Wait} UCSB parity 1/Q Error Unrecoverable 2671 errors, or Device End 3525 Permanent Routine
Check (Line |1fe] 1017/1018 Error, DASD Data
Complete) errors to the Check on Read or
(Note 5) user (Note 5) Verify Command,
(Note 2} or 3211 or 2245
Passback Requested}
(Notes 3, 6 and 8)
Bits ——] o ] 2 3 4 5 6 7
. Set On By— P1OCS PIOCS PIOCS Pr. Pr. Pr. Pr. Pr. Pr. Pr. Pr. Pr. Pr.
DASD- DASD- DASD- 2540/2520— Non-Recavery No-Record~ Carriage Command
Data Check in Track Overrun End of Cylinder Equi Check | Q b Found Condition Channel 9 Chaining
Count Area MICR- MICR~ 3505/3525 Candition: (Retry on 2311, Overflow or Retry from
MICR- Intervention (Naote 4) Permanent Error Card— 2314, 2319, or Verity Error the next CCW
SCU Not Required 1287/1288~ {Note 8} Unusual 3330} for DASD 1o be executed
Qperational 1287~ Hopper Empty Tape— Command
3330 Keyhoard in Document Read Data Check | Sequence 1287 Document
Permanent Error | Carrection in Mode DASD~ DASD— Mode-Late
1287/1288 Journat Tape 3211/2245— Any Data Check No Recard Found Stacker-Select
Data Check Mode Line Position 1287 1287/1288—
3211- 1017- Error Equipment Check | Document Jam 1288-End of
Print Check/ Broken Tape (Note 7} 1017/1018—~ or Torn Tape Page
Equipment Check | 3211- Data Check 3211-
Print Quality/ 3211 UCSB Parity Check
Equipment Check Print Check/ (Command Retry)
Data Check
Bits ————— o} 0 1 2 3 4 5 6 7 PIOCS  Physical 1OCS
Set On By—| PIOCS P1OCS PIOCS PI1OCS PIOCS PIOCS PIOCS Pr.Pr. Pr. Pr. Probiem Program
Note 1.  Bytes 4 and 5 contain the status bytes of the Channel Status Word (Bits 32-47). If byte 2, bit & is on and device end results as a separate interrupt, device end will be
ORed into CCB byte 4.
Note 2. /*or /& ed on SYSRDR or SYSIPT. Byte 4, bit 7 (unit exception} is alsc on.
Note 3. DASD Data Checks on count not returned.
Note 4. For 1255/1259/1270/1275/1418, disengage. For 1275/1419D,'1/0 Error in external interrupt routine (channel data check or busout check).
Note 5. The traffic bit (Byte 2, bit 0) is normally set on at channel end to signify that the 1/0 was completed. If byte 2, bit 5 has been set on, the traffic bit and bits 2 and 6
in byte 3 will be set on at device end. Also see Note 1.
Note 6. 1018 ERP does not support the Error Correction Function.
Note 7. For 3211, this error occurs as an equipment check, data check, or FCB parity check.
For 2245, this error occurs as a data check or FCB parity check.
Note 8. For 3505 and 3525 input and output files using ERROPT, byte 3, bit 3 is set on if a permanent error accurs. Byte 2, bit 6 is set on to allow you to accept permanent
errors.
Figure VI.6. Command control klock (Part 1 of 3).




Condition Indicated On Values Mask for
. for Third Test Under
Byte Bit Operand in | Mask
T(ON) 0 (OFF) CCB Macro | Instruction
2 0 Traffic Bit (WAIT) 1/0 Completed. Normally set 1/0 requested and not X’'80°
at Channel End. Set at Devices completed
End if bit 5 is ON.
1 End of File on System Input /* or /& on SYSRDR or SYSIPT. X'40’
Byte 4, Unit Exception Bit is
3211 UCSB Parity Check also ON.
(line complete) Yes No
2 Unrecoverable 1/0O Error 1/0 error passed back due to No program or operator X'20’
program option or operator option error was passed
option. back.
3! Accept Unrecoverable 1/0 Error Return to user after physical Operator Option: X'1000 X110
(Bit 2 is ON) 10CS attempts to correct |/O Dependent on the Error
error2,
41 2671 data check. Operator Options: Operator Option: X‘0800" X'08’
lgnore, Retry, or Cancel. Retry or Cancel.
1017/1018 data checks. Ignore or Cancel. Cancel.
Return any DASD data checks. Return to user.
5!  Post at Device End. Device End condition is posted, Device End conditions are X'0400 X'04"
that is, byte 2, bit 0 and byte not posted. Traffic bit is
3, bits 2 and 6 set at Device set at channel End.
End. Also byte 4, bit 5 is set.
61 Return Uncotrectable tape read data Return to user after physical Operator Option: X‘0200° X'02
check, (2495); 1018 data check, HOCS attempts to correct 3211, Ignore or Cancel for tapes,
2540 or 2520 punch equipment tape, or DASD error. Return punches, or paper tape
check; 3505 or 3525 permanent to user when 1018 data check4 punch (1018). Retry or
error® , DASD read or verify Byte 3, bit 3 is also on for 3505 cancet for DASD.
data check; 3211 or 2245 passback and 3525 permanent errors.
requested.
(Data checks on count not returned.)
7' User Error Routine User handles error recovery.® A physical 10CS error X'0100° X001’
routine is used unless the
CCB sense address operand
is specified. The latter re-
quires user error recovery.
3 0  Data check in DASD count Field Yes-Byte 3, bit 3 is OFF, No X80
Byte 2, bit 2 is ON.
Data check - 1287 or 1288. Yes No
MICR - SCU not operational. Yes No
3211 Print Check {equipment check.) | Yes No
1 DASD Track overrun. Yes No X'40'
1017 broken tape. Yes No
Keyboard correction 1287 in
Journal Tape Mode. Yes No
3211 print quality error (equipment
check). Yes No
MICR intervention required. Yes No
2  End of DASD Cylinder Yes No X'20
Hopper Emty 1287/1288 Document Yes ~ No
Mode.
MICR- 1255/1259/1270/1275/ Document feeding stopped. No
1419, disengage.
1275/1419D, 1/0 error in Channel data check or’
external interrupt routine. t Busout check.
3211 /2245 line position error.® Yes No

Figure VI.6.

Command control block
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Condition Indicated One Values | Mask for
Byte Bit gx Thi:‘d. 'Il\'aestkUnder
‘ perand in as
HON) 0 (OFF) CCB Macro | Instruction
3 3  Tape read data check (2400 or Operation was unsuccessful. No X110
3400-series or 2495); 2640 or Byte 2, bit 2 is also ON.
2520 equipment check; 3505 Byte 2, bit 6°is also ON.
or 3525 permanent error; or Byte 3, bit0 is OFF.
any DASD data check.
1017/1018 data check. Yes No
1287/1288 equipment check Yes No
3211 data check {print check). Yes No
4  Questionable Condition: Card. Unusual command X'08’
sequence (2540). DASD-
No record found.
Nonrecovery 1287/1288: Document jam or
torn tape.
UCSB parity check (command retry). Yes No
5! No record found condition Retry command if no record Set the questionable X’0004’ X'04’
found condition occurs (disk). condition bit ON and
return to user.
6  Verify error for DASD or Carriage Yes. (Set ON when Channel 9 No X‘02'
Channel 9 overflow is reached only if Byte 2, bit 5
is ON).
1287 document mode - late stacker Yes No
select.
1288 End -of-Page (EOP). Yes No
7' Command Chain Retry Retry begins at last CCW Retry begins at first CCW X‘0001" xXor
executed. of channel program.

Figure VI.6.

LOGICAL INPUT/OUTPUT CONTROL SYSTEM (LIOCS)

User Options Bits. Set in CCB macro. Physical {OCS sets the other bits OF F at EXCP time and ON when the condition specified occurs.

1/0 program check, command reject, or tape equipment check always terminates the program.
You may handle Channel Checks and interface Control Checks. The occurrence of a channel data check, unit check, or chaining check
causes a byte 2, bit X'20’ of the CCB to turn on, and completion posting and dequeuing to occur. |/O program and protection checks

always cause program termination. Incorrect length and unit exception are treated as normal conditions (posted with completion). Also,

the user must request device end posting (CCB byte 2, bit X'04’) in order to obtain errors after channel end.
Error correction feature for 1018 is not supported by physical IOCS. When a 1018 data check occurs and CCB byte 2, bit X'02’ is on,
control returns directly to the user with CCB byte 3, bit X100’ turned on.
A line position error can occur as a result of an equipment check, data check, or FCB parity check.

For 3211, a line position error can occur as a result of an equipment check, data check, or FCB parity check; for 2245, line position errors

can occur as a result of a data check or FCB parity check.
Set for output files to allow data management to return to your routines on permanent errors.

Modular/Tabular System

DTF_(DEFINE_ THE FILE)

Command control block

(Part 3 of 3).

publication.

MACROS: ; Figure VI.7

gives the possible module names for CDMOD,

PRMOD,

PTMOD, and MTMOD.

It rerlaces the

ccrresgpcending figure in the kase

System Programmer's Guide 6.13




Subsetting/

PRINTOV=YES, DE-
VICE=3525, and
FUNC=W(T] or FUNC

is not specified

PRINTOV=YES, DE-

VICE=35625, and FUNC

=RWI[T]

C PRINTOV=YES, DE-
VICE=3525; and FUNC
=PW ([T

D PRINTOV=YES, DE-
VICE=3525, and FUNC
=RPW[ T ]

O PRINTOV=YES is not
specified, DEVICE=3525,
and FUNC=W |T)or
FUNC is not specified

R PRINTOV=YES is not
specified, DEVICE=3525,
and FUNC=RW [T}

S PRINTOV=YES is not
specified, DEVICE=3525,
and FUNC=PW (T]

T PRINTOV=YES is not

specified, DEVICE=3525,

and FUNC=RPW [T]

-

Logic 4th 5th 6th 7th 8th Supersetting
Module | Prefix Character Character Character Character Character + Permitted
*Not Permitted
comMoD | 1C | F RECFORM-FIXUNB A CTLCHR=ASA B RDONLY=YES and Z Neither WORKA nor 0 DEVICE-2540 R
V RECFORM-VARUNB | Y CTLCHR-YES TYPEFLE-CMBND IOAREA2 specified 1 DEVICE-1442 MC FABBO
U RECFORM=UNDEF C CONTROL-YES C TYPEFLE-CMBND W WORKA=YES 2 DEVICE=2520 VYV
Z Neither CTLCHR nor | H RDONLY=YES and I IOAREA2-YES 3 DEVICE-2501 U+ HW2
CONTROL specified TYPEFLE=INPUT B Both WORKA-YESand | 4 DEVICE=2540 and ci1z3
} TYPEFLE=INPUT IOAREA2=YES CRDERR=RETRY ZN 4
N RDONLY-=YES and Z WORKA-YES not 5 DEVICE=2520 and 05
TYPEFLE-OUTPUT specified (CMBND CRDERR=RETRY 6
O TYPEFLE=OUTPUT file only) 6 DEVICE-3505 7
7 DEVICE=3525 and A
FUNC-=R,FUNC=P, or B
FUNC omitted ¢
A DEVICE=3525 and 0
FUNC=RP E
B DEVICE=3525 and
FUNC=RW
C DEVICE=3525 and
FUNC=PW
D DEVICE=3525 and
FUNC=!
E DEVICE=3525 and
FUNC=RPW
PRMOD | 1JD | F RECFORM-FIXUNB | A CTLCHR-ASA B if ERROPT-=YES | IOAREA2-YES V RDONLY-YES and e e
V RECFORM-VARUNE | Y CTLCHR-YES {(ERROPT=name in Z 10AREA2 not specified WORKA=YES D FAP IV
U RECFORM=UNDEF T DEVICE=3525 and DTFPR) and W WORKA-=YES o VYZZW
2-line print support PRINTOV=YES Y RDONLY=YES usS+ Y
C CONTROL-YES P if PRINTOV=YES Z Neither RDONLY nor T 2
S STLIST-YES and ERROPT is not WORKA specified +0
Z Neither CTLCHR nor specified (ERROPT= C+
CONTROL nor RETRY or is omitted ZF
DEVICE nor in DTFPR) R
STLIST specified E if ERROPT=-YES +
(ERROPT=name in c
DTFPR) s
Z if neither ERROPT +
(ERROPT=RETRY or D
is omitted in T
DTFPR) nor +
PRINTOV is B
specified E

Figure VI.7.

6.14 DOS Version 4 Additional Information
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Macro Instruction

TYPE OF PROCESSING WITH LOGICAL 10CS

Indexed Sequential File

ial
Sequentia Management System

1270/1275 Optical
1442/2501/2520/

x| 2540/2596/3505/
Magnetic Tape Units
Direct Access Method
Random Retrieve

Reader/Sorter
1442/2520/2540/

3525 Punch
2311/2314/2319/

3330 Disk Drive
1018 Paper Tape

1287 Optical
Reader
1403/1443/
3211 Printer
1419/1255/
1259 Magnetic Ink.
Character Reader
3525'° Reader
2400 and 3400
2671/1017 Paper
Tape Reader
Punch

Load File
Sequential
Retrieve

3210/3215 Printer-
Keyboards

x| Add Records

Initialize

OPEN(R)

x
>
>
<
X
x

LBRET!

x
x
x [x
x

Process

GET

x
x
%
B
S
x

PUT

X Ix |x|x}{ 2321 Data Cell

b
x
x
%
>
S

READ

WRITE

CHECK

RELSE °

TRUNC ¢

XEX IX X X |IXIX|X]|X
x
>4

WAITF

RDLNE

RESCN

DSPLY

XXX |x

Set Mode

SETFL

x

ENDFL

SETL

ESETL

Non Data
Operations

CNTRL

CHNG ™

X

PRTOV

DISEN

X

LITE

5 |x
)

ERET

Work Files
for DASD
and
Magnetic
Tape

READ

WRITE

CHECK

NOTE

POINTR

POINTW

POINTS

XIX X IX|x X [Xx{x|x

CLOSE(R)

FEOV

x o I Do B [ b g |4

FEQOVD

FREE

x8 X

LBRET!

Ralll B bt

SEQV

Notes: 1.

. Applies only to blocked input records.

. Applies only to blocked output records.

. Provided only for upward compatibility for BPS and BOS.

. Workfiles only.

. Applicable to 1419 and 1275 with the Pocket Light Feature.
. 35625 Card Punch with read feature.

. 3525 Card Punch with print feature.

Applies only if DTFSR, DTFMT, DTFDA, or DTFPH LABADDR or XTNTXIT is specified.

In the 2520 or 2540, GET normally reads cards in the read feed. If TYPEFLE=CMBND is specified, GET reads cards at the
punch-feed-read station.

PUT rewrites on input DASD record if UPDATE is specified.

is supported by the 3525 if read/punch associated files are specified.

Figure VI.S8.

Logical IOCS imperative macros and devices.
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Device Support for Assembler D
The following devices are additionally
supported the DOS 14K Assembler D:

e 3505 Card Reader.

e 3525 Card Punch

e 3400-series Magnetic Tape Units

e 3330 Disk Storage.

If a 3330 disk storage extent is used
for any of the assembler workfiles, the
maximum number of cylinders that may be
allocated is 256. If more than 256

cylinders are allocated, message IJQ117I is
generated and the job step is terminated.

Diagnostic Error Messages

The following error message has been added
for the Assembler D as used by DOS Version
4.

Assembler

IJQ1171I ABCRT - MORE_ THAN 256 CYLINDERS FOR

WORKFILE

Cause: The extent for SYS001,
SYS002, or SYS003 spans more than
256 cylinders on a 3330 disk pack.

System Action: The job step is
terminated.

Prcgrammer Action: Use the EXTENT
cards or LSERV output to determine
which file has the wrong extent.
Perform any acticns necessary to
define the file on an allowable
nurker of cylinders,

If the proklem recurs have the
LSERV output or EXTENT cards,
prcgram listing, and jobk stream
available to complete your problem
determination action.

Oreratoxr Action: If the job was
sukmitted using standard
(permanent) labels, execute LSERV
and return the output to your
programmer.

Assembler 6.17






Telecommunications Access Methods

Basic Telecommunications Access

Method (BTAM)

BTAM has changed for DOS Version 4 to
include support for:

¢ The 2798 Suidance Display Unit.
e The 3270 Information Display System.

¢ The 3735 Programmable Buffered
Terminal.

» The Recovery Management Support
Recorder (RMSR).

Changes and additions to BTAM for the
2798 and the 3270 are described in DOS
Version 4 Basic Telecommunication Access
Method, 5C27-6978. Changes for the 3735
are 0S/DOS 3735 Programmer's Guide,
GCT30-3001.

The Recovery Management Support Recorder
(RMSR) in BTAM provides a new macro
instruction, RMSRTAB, to replace the SDRTAB
macro instruction. However, SDRTAB may
continue to be used; as with RMSRTAB,
SDRTAB generates an RMSR takle (an MNOTE
informs you about the table) and RMSR
processingy is performed. For each existing
BTAM application program the BTAM logic
module, which is generated bty the BTMOD
macro instruction, must be reassemrbled

kefore the program is run under DOS Version
4,

Queued Telecommunications Access

Method (QTAM)

Processing Program Services, GC30-5003,
OTAM Message Control Program, GC30-5004.
The contents of these manuals aprlies to
DOS Versicn 4 QTAM, excerpt for the
following changes and restrictions:

and

e DOS Version 4 QTAM supports the 3330
Disk Storage. DEVICE=3330 can be
specified as an operand of the TYPE=DA
and TYPE=CK DTFQT macro instructions.
If the 3330 is tc be used, existing
QTAM message contrcl programs must be
reassemkled.

e Neither RMSR nor OBR/SDR error
reccrding is availakle with DOS Version
4 QTAM. OBRSDR cannot be specified as
an crerand of the TERMTBL macro
instruction. Existing QTAM message
contrcl programs that use RMSR or
OBR/SDR must be reassembled.

e The 7772 Audio Response Unit is not
supported by DOS Version 4 QTAM.

Telecommunications Access Methods 6.19



Index

ALTDK program 6.3

ALTDK requirements 6.3
alternate track assign 6.3
analysis, surface 6.3
asserkbler D device support
vs=2

BTAM RMSR
BTMOD macro

6.19
6.19

card, UPSI 6.3

CCB 6.11

CDMOD names 6.14

CLRDK disk requirements 6.4
command control block 6.11
communications region 6.7
considerations for conversion
copy disk reguirements 6.4

DASDFP 6.10

descriptor record, track 6.
DEVICE operand, DTFCT 6.19
device-type Jescription param
devices for LIOCS 6.15
diagnostic errors, assemkler
display, VTOC 6.3

DTF macros 6.13

DTFQT macro 6.19

error messages, assembler 6
error recording, tage 6.8
error volume analysis 6.8
EVA 6.8

file protect supgort, DASD
flagging, unconditional 6.3

home address 6.3

I/0 areas, availakle 6.3
170 table interrelationship
imperative macros 6.15
initialization, quick 6.3
INTDK program 6.3
interrelationship, I/0 table
interval timer support (IT)

JIB 6.10

job accounting 6.8
jok information klock
job stream, LVTOC 6. U4

6.10

LIOCS 6.13

LIOCS macros 6.15

6.20 DOS Version 4

6.17

6.4

3
eter

6.17

.17

6.10

6.9

6.9
6.8

6.4

logic module nares 6.14
LVTOC jok strear 6.0
LVTOC program 6.3

racrc,
BTMOD 6.19
DTFQT 6.19
FCPT 6.8
RMSRTAB 6.19
SDRTAB 5.19
TERMTBL 6.19

macrcs, DTF 6.13

macros, LIDOCS 6.15
message control program (QTAM)

mode of operation 6.10
nodular/tabular system 6.13
module names 6.14

MTMOD names 6.14

nares, module 6.14

names, phase 6.5

OBR/SDR 6.19

CBRSDR operand 6.19

operand, DEVICE (DTFQT) 6.19

6.19
6.10

cperand, OBRSDR
operation mode

parameters, device-type description
partition size requirements 6.3

phase names 6.5
rhysical IOCS 6.10
PIOCS 6.10

rlanning concepts, supervisor 6.7

PRMOD names 6.14

PTMOD names 6.14

program,
ALTDK 6
INTDK 6
LvTOoC 6

programs, ut

oTAaM 6.19
quick initialization 6.3

regicn, communications 6.7
requirements, partition size 6.3
restcre disk requirements 6.4

RMSR for BTAM 6.19
RMSRTAB macro 6.19
SDRTAB macro 6.19
support, interval timer (IT) 6.8

6.4



suppert, TOD clock 6.8
surface analysis 6.3

system, modular/takular 6.13
tape,
error block (TER) .8

6
error recording 6.8
statistics 6.8
TEB 6.8
telecommunications access method, basic
(BTAM) 6.19
telecommunications access method, gqueued
(QTAM) 6.19

TERMTBL macro 6.19

TES 6.8

time-of-day clock support 6.8
timer support 6.8

TOD clock support 6.8

track descriptor record 6.3

unconditional flagging 6.3
UPSI card 6.3

utility names 6.5
utility programs 6.3

workfiles, asserkler 6.17

Index 6.21



special

/&6 command 2.13

a

access mechanisr (3330) 3.5
access method,
direct 4.17
indexed s=quential 4.19
sequential 4.4
accounting, job 2.10
ADD commani 5.20
address compare, stopping 5.26
address format, DASLC 3.4
ALLOC command 2.10
ALTDK program 6.3
ALTDK requirements 6.3
alternate track assign 6.3
analysis, surface 6.3
announced features, summary 1.10
area sizes, I/0 4.11
ASOCFLE operand, DTFCD 4.4
ASOCFLE operand, DTFPR 4.8
asserpbler D device support 6.17
ASSGN commani 2.10, 5.20
assignment, symkolic unit
associated files 4.4, 4.8
closing 4.15
| updating 4.13
available I/0 devices 1.10
automatic line positioning 4.13

2.32, 5.18

b

katch jok running 5.11
BLKSIZE operand,

DTFCD 4.4

DTFPR 4.9

DTFSD 4.11
BTAM usage 5.12
BTAM RMSR 6.19
BRTMOD macro 6.19
kuffer, I1I/0 3.8

C

card file module names 4.7
card movement on 3525 4.15
card, UPSI 6.3

capacity,

record 3.5

storage 3.6
cataloging EREP 2.23
cataloging ESTVUT 2.34, 5.19
CCB 6.11
CDMOD macro
CDMOD names
CEAIDS 2.2
CEAREA 2.2
channel check handler

(CCH) 2.6, 5.4, 5.13

4.6
4.7, 6.14

channels, 3525 4.14
character codes, control
checkpoint file 4.22
CLEAR function 2.25
CLOSE{R) macro 4,15
closing associated files
CLRDK disk requirements
cluster interval 2.27
CNTRL macro codes 4.14
codes for device tyges
codes, control character
combined recording 2.8
command control block
command ,

/& 2.13

ADD 5.20

ALLOC 2.10

ASSGN 2.10, 5.20

CANCEL 2.10

DLAB 2.10, 5.20

DLBL 2.10, 5.20

EXTENT 2.10, 5.20

JOB 2.10

LISTIO 5.12

MAP 2.10, 5.12

MODE 2.10, 5.12, 5.

MTC 2.12, 5.22

OPTION 2.13

ROD 2.4, 5.12, 5.14

SET 2.13, 5.23

TLBL 2.13

VOL 2.13, 5.23

XTENT 2.13, 5.23

ZONE 2.13, 5.23
communications region
configuration, minimum
configuration, system

General Index

4.23

4.15
6.4

2.16
4.23
. 5.12

6.11

20

6.7
1.11
1.9

considerations for conversion 6.4

control character 4.9
CONTROL operand, CDMOD
CONTRQOL op=rand, DTFCD
copy disk requirements

core image library sizes

counter overflow tecord

creating a recorder file

CTLCHR operand, DTFPR
CTLCHR operand, PRMCD
CYLOFL ogperand 4.19

d

DAM 4.17

DAM summary 4.3

DASD address format 3.
DASD label information
DASD space regquirements
DASDFP 6.10

data records, OMR 3.8
data relationship 3.8

data security erase (DSE)

date, jok 4.22
date, system 4.22
descriptor card, format

descriptor record, track

4.7
4.
6.4
2.18

8, 5.4, 5.13
-4

2.
2

4.9
4.9

4
2.10, 5.20
for ISFMS 3.3

2.12, 5.22

3.7
6.3

General Index 7.1



DEVADDR operand, DTFCD
DEVADDR op2rand, DTFPR

dev

ice,
adding 5.20
deletion 2.3

ERP 2.7

DEV

device-type Jdescription parameter

dev

devices, teleprocessing
diagnostic errors, assemkler

dia

directory space requirements
disk storage space formula
display, standard lakel cylinder

dis
DLA
DLB
DSE
DTF
DTF
DTF
DTF
DTF
DTF
DTF
DTF

erroxr recovery
types 2.16
ICE operand,
CDMOD 4.7
DTFCD 4.4
DTFDA 4,17
DTFIS 4.19
DTFPH 4.21
DTFPR 4.9
DTFQT 6.19
DTFSD 4.11
PRMOD 4.9

ices for LIOCS 6.15

gnostic tools 5.

play, Vroc 6.3
B command 2.10,
L command 2.10,
2.12, 5.22
macros 6.13
CD macro u.4
DA macro 4.17
IS macro 4.19
PH macro 4.21
PR macro 4.8
QT macro 6.19
SD macro 4,10

3

5.
5.

20
20

DUMPGEN (dump generator)

ECC
ECC
EDI

editing and printing program

EFL
EFL
ent
ent
ent

pr
ERE

ERP
ERR

7.2

2.5
modes 2.6
T function 2.24

2.6
threshold values
ering EREP options

ering options 5.15

ry, PUB2 talkle 2.3

environmental recording, editing, and
5.14

inting (EREP) 2.
P 2.3
cataloging 2.23

logical units 2.21
2.22, 5.15,
2.26,
2.21

options
partition size
processing example

3,

tape options 2.31

TES options 5.18
iB 2.6

OPT operand,

DTFCD 4.5

DTFPR 4.9

PRMOD 4.9

DOS Version 4

2.6
2.24

error,

correction codes (ECC)
frequency limit (EFL)

error (continued),
lcgging 5.3

messages, assembler
option 4.4, 4.9

record types

recording 5.13

recording types
recording, tape

recovery, device
statistics for tape

volume analysis
ESTVFMT program

ESTVUT utility program
cataloging 5.19

print format

EVA 2.8, 5.12, 6.8

2.5

2.6

6.17

2.28,
5.12,

2.34,

example of processing EREP 2.

executing EREP 5.14

executing SEREP

extended logout area
2.10,

EXTENT command

if

FEOVD macro 4.16
file protect support, DASD
file, recorder 2.4,

files,

associated 4.4,
checkpoint 4.22

updating 4.13

flagging, unconditional

format,
DASD address
descriptor card

of printed output
of reference field
forms control character
formula, disk storage space

FUNC operand,
CDMOD 4.7
DTFCD 4.6
DTFPR 4.9
PRMOD 4.10

functions
CLEAR 2.25
EDIT 2.24

librarian 2.19

RDESUM 2.27
SELECT 2.27
SUM 2.25

g

GETIME macro 4.22

GROUP parameter

h

hard MCI 2.5

2.4
5.20

5.23

6.3

19
4.17

4.9

3.

5.4,
6.8

5.18

21

6.10

3

hardware instruction retry (HIR)

HINDEX operand, DTFIS

4.19

2.5

5.13



HIR

HIST option
history tapes

2.6
2.28
5.15

modes

histcry/RDE tape 2.21, 5.15

home address 6.3

1

I/0 area sizes 4.11

I/0 areas, availakle 6.3

170 buffer 3.8

1/0 devices for DOS 1.10

170 table interrelationship 6.9

IBM System/370 Model 135 1.11

IBM 2596 Card Read Punch 1.14

IBM 2798 Guidance Display Unit 1.16
IBM 3270 Information Display System 1.16
IBM 3330 Disk Storage 1.11, 3.5

IBM 3410 Magnetic Tape Unit 1.13
IBM 3420 Magnetic Tape Unit 1.13
IBM 3505 Card Reader 1.4, 3.7

IBM 3525 Card Punch 1.14, 3.7

IBM 3735 Prograrmable Buffered
Terminal 1.16

imperative macros
individual recording
information,
initialization,
INTDK program
interface,
interrelationship, I/0 table
interval timer support (IT)
interval,
IOAREALl operand, DTFSD )
IOAREA2 operand, CDMOD 4
IOAREA2 operand, DTFCD iy
IOTAB macro

IPL
IPL
IPL

IPL/EOD record
ISAM summary

]
JIB
job
JOoB
jokb
job
jok
job
job

1

label information
label information, DASD
LBLTYP
librarian summary
libraries, private

6.15
2.8,
5.19
6.3

5.12
label
quick
6.3
job ac¢counting 2.10
6.9
6.8
cluster 2.27
.11
.7
.6
2.3
for card readers 5.5
for consoles 5.7, 5.9
summary 2.2
5.13

.8, 5.4,

2
4.3

6.10
accounting 2.15,
commani 2.10
control summrary
date 4,22
information klock
stream, LVTOC 6.4
zone field 5.23

6.8
2.2

6.10

5.19

5.19
2.2
2.19

library sizes,

core image
relocatable
source statement
library space requirements

2.18
2.18
2.19
2.18

line positioning, automatic 4.13
LIOCS 6.13

LIOCS macros 6.15

LISTIO command 5.12

loading the supervisor 2.15, 5.5

logic module nares 6.14
logical units for EREP
logout area, extended
LSERV 5.3
LVTOC jok strean
LVTOC program

2.21
2.4

6.4
6.3 -

m

machine check analysis and recording
(MCAR) 2.5, 5.4, 5.12
machine check interrupt (MCI)
racrc,
BTMOD
CDMOD
CLOSE (R)
DTFCD
DTFDA
DTFIS
DTF¥PH
DTFPR
DTFQT
FEOVD
FOPT
GETIME
NOTE
OPEN (R)
POINTR
POINTW
PRMOD
PRTOV
PUT
RMSTAB
SDRTAB
TERMTBL
WRITE
macros,
completion
declarative
direct access
DTF 6.13
imperative 4,12
initialization  4.13, 4.20
LIOCS 6.15
sequential processing 4.15
supervisor~communic¢ations
main storage,
altering
clearing 5.25
displaying 5.24
reguirements, minimum
maintenance, library 2.20
MAP command 2.10, 5.12
mark character 3.7
MCAR 2.5, 5.4, 5.12
MCAR operating modes
MCI 2.5
hard 2.5
recovered
soft 2.5
unrecoverable 2.5
mechanism, access 3.5
nmessage control program (QTAM)

2.5

6.19
4.6
4.15,
4.4
4.17
4.19
4.21
4.8
6.19
4.1e6
6.8
4.22
4.16
4,13,
4.16
4.16
4.9
4.12
4.13
6.19
6.19
6.19
4,15

4.16

4.20

b.le
4.4
4.17

4,22
5.25

2.2

2.6

2.5

6.19

General Index



minimum configuration 1.11
rniscellaneous data recorder (MDR) 2.8
MODE command 2.10, 5.12, 5.20

rnode of operation 6.10

MODE operand, DTFCD 4.6

MODE parameter 3.7

mode,
ECC 2.6
HIR 2.6

optical mark read 3.7

quiet 2.5, 5.21
node (continued),

read column eliminate 3.7

recording 2.5, 5.21
models of Syster/370 1.9
rodular/tabular system 6.13
nmodule names 6.14

for card files 4.7

fecr printer files 4.10
MTC command 2.10, 5.22
MTMOD names 6.14

n

names of utility programs 5.11
names, module 6.14

names, phase 6.5

NOTE macro 4.16

o

CBR/SDR 6.19

OBRSDR operand 6.19

CLTEF 5.4

OPEN(R) macro 4.12, 4.20

cperand,
ASOCFLE (DTFCD)
ASOCFLE (DTFPR)
BLKSIZE (DTFCD)
BLKSIZE (DTFPR)
BLKSIZE (DTFSD)
CONTROL (CDMOD)
CCNTROL (DTFCD)
CTLCHR (DTFPR)
CTLCHR (PRMOD)
CYLOFL (DTFIS)
DEVICE (CDMOD)
DEVICE (DTFCD)
DEVICE (DIFDA)
DEVICE (DTFIS)
DEVICE (DIFPH)
DEVICE (DTFPR)
DEVICE (DTFQT)
DEVICE (DIFSD)
DEVICE (PRMOD)
ERROPT (DTFCD)
ERROPT (DTFPR)
ERROPT (PRMOD)
FUNC (CDMOD) 4
FUNC (DTFCD) 4
FUNC (DTFPR) 4.
FUNC (PRMOD) 4.10
HINDEX (DTFIS) .1
IOAREA1l (DTFSD) 4.

4
y
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ICAREA2 (CDMCD)
IOAREA2 (DTFCD)
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operand, (continued)
IOAREA2 (DTFCD) 4.6
MODE (DFTCD) 4.6
OBRSDR 6.19
RECFORM (CDMOD) 4.7
RECFORM (DTFCD) 4.6
SSELECT (DTFCD) 4.6
operating techniques 5
operating the system 5
operation mode 6.10
optical mark read (OMR) 3.7
OPTION command 2.13
option HIST 2.28
option TES 2.28
options,
entering 5.15
EREP 2.23, 5.15, 5.17
EREP TES 5.18
overflow, counter 2.8, 5.4, 5.13

.24
5

P

fFarameters,
device-type description 6.4
GROUP 2.25
MODE 3.7
select 2.25, 5.16
summary 2.24, 5.15
partition size for EREP 2.26, 2.31
partition size requirements 6.3
PDAIDS 2.2, 5.3
PDAREA 2.2
rhase names 6.5
physical IOCS 4.21, 6.10
PIOCS 6.10
PIOCS summary 4.3
rlanning concepts, supervisor 6.7
POINTR macro 4.16
POINTW macro 4.16
portability 2.4
print channels, 3525 4.14
print format,
EREP TES 2.33
ESTVUT 2.34, 5.19
printed output, format 5.19
printer,
ccntrol characters 4.23
file module names 4.10
2-line 4.13
printing (EREP) program 2.3, 5.14
printing program 2.20
PRMOD macro 4.9
PRMOD names 6.14
private library creation 2.19
private library maintenance 2.20
problem determination summary 2.2
groblem program checkpoints 4,22
processing,
EREP 2.21
mode 4.6
TES records 2.31
the TES history tape
Erogram,
ALITDK 6.3
INTDK 6.3
LvVTOC 6.3
Erogramming package size 1.10
programs, utility 6.3
PRTOV macro 4.14

.18

(S]]



5.24
5.24

ESW, altering
PSW, displaying
PTMOD names 6.14

PUB table additicns
PUB2 table 2.3, 2.8
PUB2 table entry 2.3
PUT macro 4.13

5.20

q

QTAM 2.15, 6.19
quick initialization
quiet mode 2.5, 5.21

6.3

X

RDESUM function 2.27
read column =2liminate (RCE)
reallocation of storage 2.5
RECFORM operand, CDMOD 4.7
RECFORM operand, DTFCD 4.6
recoxd capacity, 3330 3.5
record types, RMSR 2.5
record-on-demand command
recorder file 2.4, 5.23
creation 2.4, 5.14
parameter 2.13
recording,
combined

3.7

2.4

2.8, 5.12
individual 2.8, 5.12
mode 2.5, 5.21
types of error 2.3
recording ani printing program (EREP)
recovered MCI 2.5
recovery management
support recorder 1.17, 2.3

recovery transient area (RTA) 2.7

recovery, device error 2.7
reference field format 4.17
reference, track 4.17
region, communications 6.7
registers, altering 5.26
registers, displaying 5.25

relationship, data 3.8

reliability data extractor (RDE) 2.8
relocatakle likrary sizes 2.18
regquirements for space 2.17
requirements, partition size 6.3
reguirements, system generation 2.3
restcre disk requirements 6.4
restrictions on options 5.15

RF parameter 2.13

RMSR 1.17, 2.3

RMSR for BTAM 6.19

RMSR record types 2.5

RMSRTAB' macxro 6.19

ROD commani 2.4, 5.12, 5.14

running ESTVUT 5.18

-]

SAM 4.4

SAM summary 4,2
SDRTAB macro 6.19

security erase, data 2.12
SELECT function 2.27
select parameters 2.25,
selection, stacker 4.14
SEREP 5.19
service, library
SET command 2.13,
SET statement 2.15
setting the zone field
size of directories
size of libraries 2.17
sizes of I/O areas 4.11
sizes of prograrmring package
skip codes 4.14
soft MCI 2.5
source statement liktrary sizes
space codes 4.14
space requirements, directories
space requirements, libraries
SSELECT operand, DTFCD 4.6
stacker selection 4.14
stand-alone dump generator
statement, SET 2.15
statements, jobk control
storage capacity, 3330
storage reallocation
storage requirerents,
storage space formula
subset/superset CDMOD
subset/superset PRMCD
SuM function 2.25
summary parameters
supervisor loading
supervisor summary
support, interval timer (IT)
support, TOD clock 6.8
surface analysis 6.3
symbolic unit assignment
SYSREC 2.4
system,
ccnfiqguration
date 4.22
incident {(SI) 2.28
generation requirements
modular/tabular 6.13
recorder file 2.4
recovery incident (SRI)
zone field 5.23
System/370 computing system

5.16

2.20
5.23

5.23
2.17

1.10

2.19

2.17
2.18

5.3

2.14
3.6
2.5
minimum
3.3
names 4.7
nares 4.10

2.2

5.15
5.5

2.23,
2.15,
2.2

6.8

2.32, 5.18

1.9

2.3

2.28

1.9

B

tatle,

tape,
error
error
error

PUB2 2.3

block (TER) 5.3, 6.8

block ky volume (TEBV)

recording 5.12, 6.8
error statistics 2.28, 5.4,
error statistics processing
history 5.15
history/RDE
ortions, EREP
processing 5.18
TES history 2.21, 5.15
volume dismount record

TEB 5.3, 6.8

TEBV table 2.7

2.3

5.13,
5.18

2.21, 5.15
2.31

2.8

General Index 7.5

6.8



techniques, Model 135 5.24
telecommunications access method, basic
(BTAM) 6.19
telecommunications access method, queued
(QTAaM) 6.19
teleprocessing devices 1.16
TERMTBL macro 6.19
TES 2.28, 5.4, 5.13, 6.8
history tape 2.21, 5.15
history tape processing 5.18
options 2.217
print formats 2.33
processing 2.30
record processing 2.31
threshold values 2.6
time-of-day clock 4.22
time-of-day clock at IPL 5.6
time-of-day clock support 1.16, 6.8
timer support 6.8
TLBL command 2.13
TOD clock support 1.16, 6.8
tools, diagnostic 5.3
track descriptor record 6.3
track reference 4.17
two-line printer 4.13
types of devices 2.16

u

unconditional flagging 6.3
unit check record 2.8
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unit check recording 5.4, 5.13
unrecoverabls MCI 2.5

updating 4.13

updating, TOD clock 4,22

UPSI card 6.3

usage of BTIAM 5.12

utility names 6.5

utility programs 6.3

utility program names 5.11
utility program, ESTVUT 2.34

v

VOL command 2.13, 5.23

w

workfiles, assembler 6.17
WRITE macro 4.15

XTENT commani 2.13, 5.23

ZONE command
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This sheet is for comments and suggestions about this manual. We would appreciate your
views, favorable or unfavorable, in order to aid us in improving this publication. This form
will be sent directly to the author’s department. Please include your name and address if
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