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

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

Reference 

Contains the pref .... tabl. of contents. 
lind list of figures. 

Main text --~~---., 

Contains detailed information about the 
com_to. This _ion is oubdivided 

by ......... title. foflows: 

SV.-. Control end Senlice 
DMe Menegoment eonc:.pts 
Supe<Vioor lind 1/0 M ....... 
Opeqti,.Guide 

Preface 

Because this manual supplements a set of 
existing manuals, it is important that you 
fossess or obtain the manuals mentioned 
above and that you have a good 
understanding of their centents. This 
rranual should not ce used as a stand-alone 
decurrent. 

In principle the information contained 
in this rranual adds to the information 
contained in the base publications. If 
completely new inforrration is introduced or 
if a set of sections in the base 
publicatien are replaced cy the information 
in this manual, it is specifically stated. 

This publication is organized as 
follows: 

Main text - ...... ------_ 

Contains detailed information not nrfIIrri,. 
to one specific ~ but rather to • 
rumber of different components. 

Introduction ------~ 

Gives. short description of the.- devices 
and features available with DOS Version 4. 
Also contains an overview of the impact on 
the different components. 

Contains the general index. 



The mo~ules "System Control and 
service", "Data Management Concepts", 
"Supervisor and I/O Macros", and "Operating 
Gui~e" contain the information in the sane 
order as in the corresponjing base 
publications. A topic discussed in this 
manual can be retrieved in the base 
publication through the headings used; the 
headings, as listej in the Table of 
Contents, in this manual correspond to 
those in the base public~tion. 

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

each taken out of this manual and kept with 
the base public~tion. If, however, you 
decide to keep the modules together, you 
should use the 3eneral Index rather than 
the rrodule indexes. 

The last module, "Adjitional 
Inforroaticn", gathers together information 
on a series of topics. The information 
contained in this module roainly pertains to 
more than one b~sic publication. 
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IBM SYSTEM/370 

The new IBM System/370 Computing Systerr 
extenjs the architecture of Syste~/360 and 
adds the benefit of newer technology. This 
results in improvej processing and price! 
performance. 

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

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

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

• System/370 Model 155, with 256K t~ 
2,048K bytes of main storage. 

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

• Large processor storage increments at 
low cost increments. 

• Faster internal performance. 

• Improved channel capabilities. 

• Improved reliability, availability, and 
serviceability features. 

• Impr~ved programming support package. 

• Integrated emulation. 

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

• 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.) 

• Standard instruction set (see note 1). 

• Two I/O channels (one multiplexer, and 
one selector or the integrated file 
adapter, see note 2). 

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

How Version 4 has Changed DOS 

• One 2ard Punch (1442, 2520, 2540, or 
3525). See g2~~_2. 

• One Printer (1403, 1443, or 3211). See 
gQ~g_2· 

• One 3210 Model 1 or 3215 Console 
Printer-Keyboarj. 

• One 2311 Disk Storage Drive, or 
one 2314 Direct Access Storage 
Facility, or 
one 2319 Disk Storage, or 
one 3330 Disk Storage. 

1. Language translators may require 
extended instruction sets. 

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

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

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

Additional features that are available with 
any model of the Systern/370 are: 

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

• Any channel configuration up to one 
rrultiplexer channel and six selector 
channels. 

• Tape switching unit (2816). 

• Universal character Set (UCS) feature. 

• Selective tape listing feature (on the 
1403 or 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 Ai with up 
to eight drives. 

How Version 4 has Changed DOS 1.9 



Problem program can request I/O o~erations 
for· the following 1evices: 

• 1442 Card Reader Punch 
• 2501 :ard Reader 
• 2520 2ard Read Punch 
• 2540 Card Read PQnch 
• 2596 2ard Read Punch (96-colurrn cards) 
• 3505 Card Reader 
• 3525 2ard Punch. 

• 1403 Printer 
• 1443 Printer 
• 3211 Printer 
• 3525 Card Punch ~ith optional print 

feature. 

• 3210 Model 1 :onsole Printer-KeybJard 
• 3215 Console printer-Keyboard. 

• 1017 Paper Tape Reader with 2826 
:ontrol Unit Modell. 

• 1017 Paper Tape Reader with 2826 
:ontrol Unit Model 2. 

• 1018 Paper Tape punch. 
• 2671 Paper Tape Reader. 

DASD 

• 2311 Disk Storage Drive 
• 2314 Direct Access storage Facility 
• 2319 Disk storage 
• 2321 Data Cell Drive 
• 3330 Disk storage. 

M!\GNETI: TAPE -------------

• 2400-series Magnetic Tape Units 
• 2495 rape Cartridge Reader 
• 3410 Magnetic T~pe Unit 
• 3420 Magnetic Tape Unit. 

• 1270 Optical Reader Sorter (see note 1) 
• 1275 Optical Re~der Sorter (see note-I) 
• 1287 Optical Reader. (see note 2) ------
• 1288 Optical Page Reader 1see-DQ~~_~). 
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• 1255 Magnetic Character Reader (see 
note 1). 

• I~~~-~agnetic Character Reader (see 
note 1). 

• I41~-~agnetic Character Reader (see 
note 1). 

• I419P-primary control unit address on 
1275/1419 Dual Address Adapter. 

• 1419S secondary control unit address on 
1275/1419 Dual Address Adapter. 

• 7770 Audio Response Unit. 

• Te~e~rccessing devices specified in 
~~~~ and Q!~~ publications. 

1. The rraximum numter supported depends 
on the system configuration. 

2. A total of eight 1287 Optical Readers 
and/or 1288 Optical Page Readers in 
any combin~tion is supported by the 
system. 

The rrinirrurr size DOS su~ervisor that can 
run on a System/370 CPU is 14K; for a 
rrultiprogramming supervisor (MPS) the same 
amount of main storage is required. 

Summary of Announced Features 

The followinq features have been announced 
and are available in Des Version 4: 

• Prograrrming support for: 

IBM System/310 Model 135 

IBM 3330 Disk Storage 

IBM 3410 and 3420 Magnetic Tape Units 

IBM 2596 Card Read Punch, IBM 3505 
Card Reader, and IBM 3525 Card Punch. 

• Time-of-Day Clock Su~port. 

• Recovery Management Support Recorder 
(RMSR). 

In addition, prograrrming support 
released independently following Release 26 



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

• IBM 2798 3uidance Display Unit 

• IBM 3270 Information Display Systerr 

• IBM 3575 Programmable Buffered 
Terminal. 

SUPPORT FOR THE MODEL 135 

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

Generally, all programs written f8r a 
System/360 (M8del 25 and up) will cperate 
on a System/370 Model 135 having a 
comparable hardware configuration, with the 
following exceptions: 

• Time dependent programs. 

• Programs using machine dependent data. 

• Programs written to cause data checks. 

• Programs using the ASCII bit. 

• Programs that depend upon the nonusable 
18wer storage area being srealler than 
512 bytes. 

• Programs that depend upon the validity 
of data after the systew pOwer has been 
turned off and restored. 

The standard features of the ~odel 135 are: 

• Commercial instruction set. 

• 05/005 compatibility feature. 

• 14 new instructions. 

• Byte-oriented operand feature. 

• Interval timer. 

• Time-of-day clock. 

• Store and fetch protection. 

• Byte multiplexer channel. 

• 2onsole file. 

• 2ontrol registers. 

• Audible alarm. 

• Errcr checking and correction on main 
and control storage. 

• Autorratic instruction retry. 

• Channel command retry. 

• 24K bytes of Reloadable Control 
Storage. 

The rrinimum hardware configuration for a 
Model 135 consists of a 3135 Processing 
Unit and a 3046 Power Unit Modell, 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 
Modell cr 3215 Console Printer-Keyboard. 

SUPPORT FOR 3330 

The IBM 3330 Disk Storage corrbines large 
stcrage capacity with high performance. 
The maximum storage capacity of a 3330 is 
apprcxirrately 800 rrillion bytes. The disk 
packs (IBM 3336) can easily be mounted and 
derrounted. 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. 

r---------------------------T-------T-----' 
I I 33301 23141 
~---------------------------+-------+-----~ 
IDa ta transfer ra te (Kb/sec) I 806 I 3121 
I Mi nireurr access time (rrsec) I 10 I 251 
IAverage access time (msec) I 301 751 
IMaxireurr access tirre (rrsec) I 551 1351 
INumber of tracks/cylinder 1 191 201 
INurrber cf cylinders/pack I 404+71200+31 
INumber of tracks/pack 1 7,6761 4 ,0001 
ITrack capacity in bytes I 13,03017,2941 
ITotal capacity (Mbytes) 1 8001 2331 l ___________________________ ~ _______ ~ _____ J 

The functions of the 3330 are compatible 
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 
prograrrrring support as it exists for the 
2314/2319 has been changed to support the 
3330. Fcr all areas of the base 
publications not mentioned in this manual 
the full ccmpatibility of the devices 
should be assumed. Differences between the 
2314 and 3330 disks in number of tracks, 
number of cylinders, and track capacity 
should always be taken into account. 
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Programming support for the IBM 3330 Disk 
Storage has caused a number of changes in 
the ~Y~i~~_~~~~~iiQ~, ~Y§!~~_~2~!~Q!_~~~ 
~~~~i~~, Q~!~_~~~~g~~~~!_~2~2~E!~, 
~~~~~~i~Q~_~~~_!~Q_~~~~Q~, QE~~~!i~g_~ui~~, 
~~~~~g~~, and ~Y~i~~_Q!ili!i~~ 
publications. The new and changed messages 
for the 3330 are contained in DOS Version 4 
~~~~~~~~, GC33-5009. -------------

~Y~!~~_~~~~~~!iQ~: In order to allow the 
supervisor to accept the 3330, the 
following changes have been made: 

• rhe D~SDFP parameter of the FOPT nacro 
allows 3330 as a valid entry. 

• The SYSFIL parameter of the Fopr macro 
accepts YES as a specification for the 
3330. 

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

• 3330 can be specifie3 in the DVCTYP 
parameter of the DVC3EN macro. 

• ro reserve PUB2 space for the 3330, the 
D3330= parameter must be specified in 
the IOT~B macro. 

Complete and detailed informaticn about 
the changes that have been made to the 
system generation procedure can be found in 
QQ~_Y~~~iQ~_~_~Y~~~~_~~~~~~iiQ~, GC33-5008. 

~Y~i~~_~Q~~~Ql_~~~_~~E~i~~: Changes have 
been made to the following areas tc support 
the 3330: 

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

• 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. 
rhe 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 nurrber of 
tracks and cylinders of the 3330 also 
have an impact on functions such as 
condense. 

Q~i~_~~~~g~~~~~: rhe changes and addition 
that have been made for the 3330 are: 
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• !~~~~. Storage space formulas for the 
new disk device have teen added. 

• DAM. ~he track capacity has increased for 3330. rherefore, the capacity 
reccrd figure has teen updated to 
include the values for the 3330. 

• Q~~Q. ~ description of the new disk 
device, which includes its record and 
storage capacities, has teen added. 

~~2~E~i~QE_~~~_!~Q_~~~~2§. The following 
changes have been made in the supervisor 
area: 

• The largest DTFSD BLKSIZE specification 
allewed is now 13,030. 

• 3330 can be specified in the DEVICE 
operand of the DTFSD. 

• The IOARE~l operand of the DTFSD must 
te nc larger than 13,030 for spanned 
record processing. 

• In order to handle the extended disk 
address (404 cylinders) of the 3330, 
the NC~E ma~ro instruction now returns 
cchr in register 1; this value is used 
by-the POINTR and POINTW macro 
instructions. 

• 3330 rray be specified in the DEVICE 
operand of the D~FDA. 

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

• DEVICE=3330 can te sfecified in the 
DTFIS. 

• 3330 are valid specifications for the 
HINDEX operand of the DTFIS. 

• The DEVICE operand of the DTFPH also 
accefts 3330 as a valid entry. 

22~E~ii~g_~~i~~. A number of new 
restrictions have been added for the new 
disk devices. 

• Label information for the 3330 should 
only be supplie3 throu~h the use of 
II DLBL and II EXTENT. 

• ~he write-protect switch on the 3330 is 
supported as under OS; in other words, 
if you try to write en a 3330 on which 
the switch is in the RE~D=ONLY 
fositicn, message 

OP451 WR INHIBIT 

is printed 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: 

• The track location parameter of ~LTDK 
can address cylinders 0-403. If a 
track of a 3330 has been assiqned 
defective, you can never be reassigned 
it. 

• The quick initialization paraweter (IQ) 
has been added to INTDK for the 3330; 
IA and IR are invalid for the 3330. 

• ~ number of new restrictions and 
considerations apply to the calculation 
of the available I/O areas. 

• 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 reliability than the 
2400-series tapes. 

Programs run on 2400-series tape units 
that make use of the DTFMT and OTFOI 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 (OSE) and improved 
tape ERP facilities. 

There are three models of the 3410, ~~dels 
Xl, 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 Xl, 6 Models X2, or 8 
Models X3. An optional feature of the 3410 
is: 

• 9-track NRZI, 800 bpi, or 
9-track PE, 1600 bpi. 

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

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

• 2-channel switch. 

• 9-track NRZI, 800 bpi, or 
9-track PE, 1600 bfi. 

• 7-track NRZI, with either 556 or 800 
bpi. 

• Device switching. 

Prograrrrring support for the 3400-series 
magnetic tape units is compatible with 
rrograrrrring support for the 2400-series 
magnetic tape units. Therefore only a few 
changes have been wade to ~y§~~~ 
~~g~~~~iQg, £Y§~~~_£2n~~21_~n£_§~~Yi£~, 
Q2~~~!ig9_§~i£~, and ~~§§~~~§. The 
information about changed and new messages 
can be fcund in QQ2_Y~~§i2n_~_~~§§~9~§, 
GC33-5009. 

§Y~!~~_§~D~!~!iQn. In order to have the 
3410 and 3420 accepted as valid devices at 
systerr generation time, the following 
changes have been made: 

• 3410T9, 3420T9, and 3420T7 can be 
specified in the OVCTYP pararreter of 
the DVCGEN macro. 

• To reserve PUB2 spacE for thE 3410 and 
3420, the 03410= and 03420= parameters 
rrust be specified in the IOTAB macro. 

Detailed information about the changes that 
have been rrade to the rrccedure of 
generating a system are contained in OOS 
Y~~§i2n_~~Y§!~~_§~n~!~!i2n, GC33-5009:-

2Y~!~~_£Qnt~Ql_!n£_§~EYi£~. The following 
iterr has been changed in system control and 
service procedures to sUfport the 
3400-series tapes. 

• A new parameter has been added to the 
MTC ccrrmand. This parameter, OSE (data 
security er~se)f allows for the quick 
erasure of a 3400-series tape. 

Q2~~~!in9_§~!£~. The following has been 
added to the information currently in the 
QE~~~!ig9~~!£~· 

• To include data security erase (the 
quick erasure of a 3400-series magnetic 
ta~e) the OSE parameter has been added 
to the MTC command. 
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SUPPORT FOR 2596, 3505, ~ND 3525 

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

1. Normal read stacking 

2. Selective read stacking 

3. Normal punch stacking 

4. Selective punch stacking. 

An optional feature is interfretive 
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: 

• Reading at 500 cards per minute. 

• Punching at 120 cards per minute. 

• Punching and printing at 120 cards per 
minute. 

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 
CReE) are provided. OMR reads preprinted 
marks or pencil marks on cards; RCE allows 
data in selected columns of a card to be 
i~nored. 

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

3505 B1 - 800 cards per minute 
3505 B2 - 1200 cards per minute. 

The 3505 also includes an 80~column 
image buffer which alloNs both a reread 
function and the associated error recovery 
procedures. rhe 3505 has two stackers (lR 
and 1L) which both work as stacker 1; it 
may optionally include a second stacker. 
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The 3505 can perform normal reading, 
buffering, and stacker selection. The 
features of the device include: 

• Reading in either card image mode or 
EBCDIC mode. 

• Reading in OMR or RCE mode. 

• performing stacker selection with an 
cptional third stacker. 

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-Pl - 100 cards per minute. 
3525-P2 - 200 cards per ITinute. 
3525-P3 - 300 cards per minute. 

The 3525 has one hopper from which it 
passes its data cards. These cards can 
subsequently be read, punched, printed, and 
stacker-selected into one of the two 
available primary stackers. If during a 
punch-only or punch/print operation a card 
is fcund to be mispunched, it is passed to 
a third stacker and two 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, 
funching, and printing. The features of 
the device include: 

• Reading and punching in either card 
irrage or EBCDIC rrode. 

• Autorratic or user controlled line 
positioning. 

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

• performing stacker selection. 

• performing any combination of reading, 
funching, and printing. 

• Reading in RCE mode. 

• Punching and interpreting data on a 
card. 



Inclusion of the 2596, 3505, and 3525 has 
resulted in changes and additions to ~yst~~ 
~~g~~~~iog, Q~~~_~~g~~~~g~-f2Q£~E!~, and 
~~~~~Yi~Q~_~g~_!{Q_~~£~2~· 

~y~~~~_~~gg~~~!2~. The major change in 
this area is: 

• The provision for specifying 2596, 
3505, 3525P, or 3525RP in the DVCTYP' 
parameter of the DVC3EN macro. 

Further information required at system 
generation time is included in DOS Version 
~_~y§~~~_~~g~~~~iQg, GC33-5008.-----------

Q~~~_~~g~g~~~g~. The inclusion of the 3505 
and 3525 has caused the following additions 
in Data Management: 

• A description of the OMR and RCE record 
formats. 

• The layout of the format descriptor 
cards. 

• A description of the changes required 
to accept the new record formats of the 
3505 and 3525. 

~~~~~Yi~2~_~g~_!~Q_~~£~2~. A large number 
~of changes, additions, and restrictions 
have been incorporated in this area. They 
are: 

• The BLKSIZE parameter of the DTFCD has 
default values of'96 (for the 2596) and 
of 160 (for the 3505 and 3525 in colunn 
binary mode). 

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

• Only DEVADDR=SYSnnn may te specified in 
the DTFCD for the 2596. 

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

• IJAREA2 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=FIXONB 
should te specified or the RECFOR~ 
parameter should be omitted. 

• The ASOCFLE, ERRJPT, FUNC, and MJDE 
parameters have been added to the 
DTFCD. 

• The CONTROL, DEVICE, IOAREA2, and 
RECFORM operands of CDMOD have 
undergone the same changes as the 
corresFonding operands in the DTFi the 
FUNC operand has been added to this 
rracrc. These changes and additions 
result in an increased numter of module 
names for CDMOD. 

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

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

• Only DEVADDR=SYSnnn may be s~ecified in 
the DTFPR for the 3525. 

• The DTFPR DEVICE operand allows the 
sFecification of 3525. 

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

• The ASOCFLE and FUNC operands have been 
added to the DTFPR. 

• The CTLCHR, DEVICE, and ERROPT operand 
ef the PRMOD have undergone the same 
changes as the corresponding oFerands 
in the DTFi the FUNC operand has been 
added. This results in an increaded 
nurrter of module names for PRMOD. 

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

• A nurrter of new considerations have 
been added to the FUT macro when 
Frocessing a 3525 Frint file. 

• The updatin~ function for a 3525 file, 
performed through associated files, has 
been added. 

• Card centrol codes for the 2596, 3505, 
and 3525 have been added. 

• Special considerations apply to the 
PRTOV rracro 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 norrral mode 
after ~rocessing in either CMR or RCE 
mode has been completed. 

SUPPORT FOR NEW TELEPRCCESSING DEVICES 

Through the macro instruction facilities of 
BTAM (Basic Telecowmunications Access 
Method), support is provided for the IBM 
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2798 Guidance Display Unit, the IBM 3270 
Information Display System, and th~ IBM 
3735 Programmable Buffered Terrrinal. 
Detailed information about the 2798 and the 
3270 can be found in DOS Version 4 Basic 
Telecommunications ~cceSS-Method~------­
GC27=6978;-InformatIon-about-the 3735 is 
contained in Qe/DQ~_lIl~_~E2gE~~~~E~~ 
~~i2~, G230-3001. 

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. 
~pplications include initial data entry, 
updating, and inquiry functions that 
require alphameric data input and cutput 
related to people, parts, machines, 
vendors, time, quality, and so forth. 
Major features include: 

• ~lphameric 64-character keyboard. 

• Data entry with visual verification of 
up to 16 characters per transaction. 

• Illuminated guidance panel for operator 
instruction. 

The 3270 provides advanced alphameric 
display capabilities with irrproved response 
time and transaction rates based on 
increased transmission and operator 
efficiency. Major features include: 

• Local or remote configurations, or 
both. 

• 2hoice of 480-character or 1920-
character display stations. 

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

• Data security features. 

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

The 3735 combines the power and flexibility 
of the interactive terminal with the 
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efficiency of batch 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 arplications using 
rrerrinted (fixed-format) forms and batch 
rrocessing, the 3735 can be tailored to fit 
the requirements of a wide variety of data 
processing environments via its own· 
internal program. 

TIME-OF-DAY CLOCK 

~he tirre-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 suprcrt in your supervisor. 

Ncte: Installations that do not wish the 
date to increment at 24.00 p.m. can force 
the date-change to take place at anY,given 
tirre by srecifying an unrealistic zone 
value at system generation time. 

The time-of-day clock has more extensive 
carabilities than are provided by the 
current interval timer at location 80. 

Highlights of TOD clock support are: 

• ~n accurate time-of-day indication with 
a ccnsistent operation. 

• Autcrratic update of system, Greenwich, 
and job dates. 

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

• IPL-to-IPL carryover of the clock and 
date setting. 

The cpticnal time-of-day clock support has 
caused changes in eY~~~~_§~~~E~ti2Q, eY~~~~ 
~2Q~!21_and_£~!y~~~, e~f~!Y!~Q!_~Qg_!~2 
~~£!£~, Qf~!~~i~g_~~!9~, and ~~§~~g~~. The 
informaticn on the messages pertaining to 
TOD clock support is contained in QQe 
Y~E§!on_~_~~~§~l~~' GC33-5009. 

£y~~~~_§~ne~~~i2Q. A number of additions 
have been made to the system generation 
FOPT macro: 

• TOD=YES~NO can be specified. Use this 
parameter to specify whether TOD clock 
suppcrt is part of the system. 



• If you have a system that contains rOD 
support, use the ZONE fara~eter t~ 
specify the difference in tiwe between 
your location and Greenwich. 

For more jetailed information about the 
changes made to the system generation 
procedure, see QQ~_~~r~!2~_~_~y~!~g 
~~g~E~~~2~' G233-5008. 

~Y~!~~_£2~!~2!_~~Q_~~rv!£~. The fcllowing 
changes have been made to the control 
program for installations that have roo 
clock support as part of their system: 

• rhe print formats of the // JOB and /& 
statements have been changed: both the 
date and the time-of-day are printed on 
SYSLSr and/or SYSLOG. 

• rhe job control SET corr.mand has been 
changed because the date and clock 
cannot be set after IPL time. If no 
r~D clock supp~rt is present, the D~TE 
parameter may be specified. The format 
of the SEr command is now: 

SET [UPSI=n1J [,LINE2Nr=n2] [,RCLSr=n3] 
[,RCPCH=n4] {,RF=n51 [,DATE=n6J 

• The ZONE statement has teen added to 
job control. rhis statement allows you 
to reset the value of the time-of-day 
temporarily. rhe format of this 
statement is: 

// ZONE {EASTl/hh/mm 
WESTf 

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

SET [DATE=value1[,CLOCK=value21] 
[,ZONE={E~ST}7hh/mm] 

WEST 

~~2~EY!~2r_~gQ_I~Q_~~£E2~. Because the 
time-of-day clock is intended to alloN 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 GErIME macro instruction. This 
instruction causes the updated time-of-day 
to be placed in general register 1. rhus 
the time used by any program or frograw 
routine can be accurately calculated. 

Q2~E~~!~g_~~iQ~. rhe IPL procedure has 
been changed considerably for systems that 
incluje 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 MAN~GEMENT 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 recorjs created by RMSR include 
hardware information and pertinent 
statistics. Selected intermittent errors 
can alsc be recorded. 

The tYfes of recording that RMSR performs 
are: 

• ~£~8 (Machine Check Analysis and 
Recording). A record is written 
containing reliability data about the 
system hardware. 

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

• Counter Overflow. A record is written 
on-SYSREC-whenever a statistical 
counter (which accumulates the number 
of I/O errors per device) in the PUB2 
table fills up. The PUB2 table is a 
logical extension of the PUB table; it 
provides a main storage area to 
accumulate statistical data. 

• Unit Check. A record is written if, 
after-a-certain number of retries, 
device ERPs (Error Recovery Procedures> 
cannot correct an error. The 
inforrration required for the record is 
in the PUB2 table. 

• !~~ (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/O error logging includes 
RDE-CReliability Data Extractor). If 
ERRLOG=RDE is specified at system 
generation, RMSR writes the following 
records 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. 

• Miscellaneous Data Recorder (MDR). 
Recordings-are-made-cn-tbe-SYSREC file 
for errors occurring on the 2715 
Transrrission Control Unit, 3211 Printer 
Buffer, and 3330 Disk Storage. 
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The EREP program edits and prints the error 
statistics that RMSR has stored on SYSREC. 

Any of the following options can be 
performed: 

• Ejit/print the entire SYSREC file. 

• create/update the history/RDE tapes. 

• selectively retrieve records from 
SYSRE2 or the history/RDE tapes for 
ejiting and printing. 

• Summarize SYSREC. 

• Create/update the TES history tape. 

• Ejit/print tape data on SYSREC. 

• Summarize tape error data frorr SYSREC 
or the TES history tape. 

• c:lear SYSRE2. 

• Summarize RDE data from the RDE tape. 

For the new Recovery Management Support 
Recorjer functions changes have been made 
to System Generation, system Control and 
Service, Operating 3uide, and Messages. 
Detailed information about the messages 
that have been changed, added, and deleted 
can be found in QQ~_~~~~!Qg_~_~~~~~g~~, 
GC33-5009. 

§y~~~~_~~g~f~~!Qg. A number of changes 
have been made to the macros that rrust be 
specified during system generation. 

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

• The format of the SUPVR ERRLOG 
parameter has been changed; the new 
format is: 

• The ~EB parameter of the FOPT rracro is 
now applicable only to the IBM 2495 
~ape Cartridge Reader; the format of 
the parameter has not changed~ 

• The format of the TEBV pararreter of 
FOP~ is now: 
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TEBV=IR/CR/NO 

• The n is no longer s~ecified in the EVA 
parameter of the FCPT macro. The new 
forrrat of this macro is: 

EVA=~Q/(r,w) 

• A ~ararreter has teen added to the IOTAB 
macro: Dxxxx=O/n, in which xxxx can be 
2311, 2314, 2321, 3330, 2400, 3410, or 
3420. This pararreter is used to 
reserve PUB2 table s~ace for devices 
that require more than the normal value 
of 12 bytes per device for each PUE2 
table entry. 

Fer rrere detailed information about the 
changes that have been made to the system 
generatien procedure, see DOS Version 4 
~y~~~~_~~g~E~~!~g, GC33-5008~----------

~y~~~~_~EQ~~Ql_~QQ_~~~YiE~. The following 
changes have been made to the information 
in systerr Control and Service: 

• The Ta~e Error Recovery Procedures no 
longer use the TEBV. 

• The section "System Availability Aids", 
with its subsections# has been deleted 
and replaced by the section "Recovery 
Managerrent Support Recorder". 

• The section "DOS Volume Statistics", 
with its subsections, has been deleted 
and re~laced by the section "Tape Error 
Statistics". 

• Some new operands have been added to 
the MODE command fer further support of 
the RMSR featUre. The new format of 
the MODE command is: 

MODE 

IR 
CR 
CE,cuu [, I [, xx, YJ] 

, D [ , xx, yJ 
,N 

R 
STATUS 

~~~['{~}J{[' {~H}] [,E=eeeel I.T=ttttl} 
• The section "Envirenmental Recording, 

Editing, and Printing Program (EREP)", 
with its subsections, has been deleted 
and re~laced by the section 
"Environmental Recording, Editing, and 
Printing (EREP) Program". 

• The section "Error Statistics by Tape 
Volurre Utility program" has teen 
deleted and replaced by the section 
"Envirenmental Recerding, 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 minimun nair stcrage 
area of 28K. Des Version 4 is intended fcr 
IBM System/370 configurations that include 
one or more IB~ 2311 Disk Stcrage [rives, 
IBM 2314 Direct Access Storage Facilities, 
IBM 2319s (if attached to a 2314 cr if used 

. with the optional Integrated File Adapter 
feature of the ~odel 135 and 145) cr IEM 
3330 Disk Stcrage. The system is disk 
resident. Depending on the requirenents cf 
the particular location, the system can be 
expanded to include all precessing ~rcgrarrs 
that perform the various jobs of a 
particular installation, cr it car be 
tailored to a minimum system to control a 
single program. 

Note: All references to CEAIDS have been 
deleted and replaced by PDAI[S; therefore 
all references to CEAREA and CE shculd be 
changed to PDAREA and PD. The CE paraneter 
of the MODE command does not fall under 
this category and is therefcre net char.ged. 

What Parts of the Base Manual have 
been Changed? 

Changes have been made to the following 
sections: 

SUFervisor 

• The Tape Error Recevery Frecedures 
(Tape ERPs) no longer use the lEBV. 

• The section "System Availability Aids", 
with its subsections, has been deleted 
and replaced by information in the 
section nRecovery Managenent Su~~crt 
Recorder (RMSR)". 

• The section nDOS Velune Statistics", 
with its subsections, has been deleted 
and replaced by the secticr. "la~e Errcr 
Statistics" • 

Job C 2!!i.ro I 

• Label information for the 3330 nay net 
be supplied through II CLAE, II VOL, 
and II XTENT statements. 

2.2 DOS Version 4 System Control and Service 

• Sorre new operands ha~e been added to 
the ~C[E comnand te extend tte su~rort 
ef the RMSR feature. 

• lhe CSE (data security erase) eperand 
has teen acded te tbe MTC cenrrand; this 
eperand can be used cnly fer 
340C-series ta~es. 

• For systens with lCD cleek su~rert, the 
~rint fornats cf tte JCE and I~ 
staterrents have been changed. 

• Changes have teen nate te tte SET 
corrrrand to sup~ort the lCD cleek; the 
ZC~E cemmand bas teen adced fer the 
saIre reason. 

Initial Freqram Leader 

• A new forIfat- ef the fEl conn and has 
teen introduced fer systens that 
incluce TOD cleek Eu~~ort. 

• lhe IPL procedure frerr beth a card 
reader and a ccnscle has beer. changed. 

• In the list of device tYEe cedes 
required for the A[[ and tEL cerrrrands, 
the new devices have teen added. 

• lhe calculatiens ef the storage space 
required for libraries and directcries 
en a 3330 Disk Stcra~e have teen added. 

Frctlen Detern.ination 

• lhe section nEnvirennental Reccrding, 
Editin~, and Frintin~ (EREP)", with its 
subsections, has been deleted and 
replaced ty R~SR infcrnatien. 

• lhe section "Errcr statistics ty Tape 
Volune Utility Fregrans" has teen 
celetec and re~laced ty RMSR 
infornation. 



Main Storage Organization 

I/O UNITS CONTROL T~BLES 

The Tape Error Block by Volurre (TEBV) is nc 
longer available. rape error data is now 
gathered by means of the Tape Error 
Statistics (TES) function of RMSR. rhis 
function uses a TES history tape, the 
recorder file (SYSRE2), and the new PUB2 
table. Therefore, the information that was 
placed in a TEBV can now be gathered froIT 
these locations. 

Device Error Recovery 

The following sections, "Recovery 
Management Support Recorjer (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. 

RecoveJY Management Support 
Recorder (RMSR) 

The DJS Recovery Management Support 
Recorjer 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). In 
addition, RMSR records certain 
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 rrore 
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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frorr the recorder file. For example, one 
of the several EREP TES (~ape Error 
Statistics) options can be used to assess 
the condition of the volumes in the 
magnetic tape library. 

RMSR is includej in the rrinirrum DOS 
supervisor and supports all devices 
supported by the system. At systerr 
generation time, you must reserve space for 
a PUB2 table entry for each device attached 
to the system. The PUB2 table is a logical 
extension of the PUB table; it provides an 
area to accumulate statistical data on the 
operation of the devices. The PUB2 table 
entries vary in length; tecause disk and 
tape devices re~uire an area larger than 
the standard 12-byte 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 number is not 
specified, space is reserved for two 2311 
disks. Figure 11.1 shows the length of the 
PUB2 entry for each device. 

r------------T----------------------------, 
I Device Type I Length, in bytes, of PUB2 I 
I I entry for each device I 
~------------+----------------------------~ 
I 2311 I 24 I 
~------------+----------------------------~ 
I 2314/2319 I 24 I 
~------------+----------------------------~ 
I 3330 I 32 I 
~------------+----------------------------~ 
I 2321 I 24 I 
.------------+----------------------------~ 
I 2400 I 52 I 
~------------+----------------------------~ 
I 3410 I 60 I 
~------------+----------------------------~ 
I 3420 I 60 I 
~------------+----------------------------~ 
I ~ll others I 12 I L ____________ ~ ____________________________ J 

Figure 11.1. Space requirements for the 
PUB2 table. 

If there is not enough PUE2 table space 
at IPL time to contain an area for each 
device attached to the system, the message 

01291 INSUFFICIENT PUB2 SPACE 
AVAILABLE, RE-IPL 
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appears on the console printer-keyboard and 
the IPL program is canceled. You rrust 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 be 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. In order to prevent overlaying part 
of the supervisor by the extended logout 
area when a supervisor generated for one 
CPU is used on 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 ~ODEL=145 and PORT=155 
in the 20NFG macro at systerr generation 
time; this option reserves sufficient 
storage for the Model 155 extended logout 
area. 

Figure 11.2 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. 

r-----------T-------------T---------------, 
1 IMACHINE CHE2KI CHANNEL CHECK I 
1 CCNFG ~----T---T----+-----T---T-----~ 
1 1 13511451155113511451155 I 
~-----------+----+---+----+-----+---t-----~ 
1 MODEL=135 I A IB,CIB,2 I A IB,DI B I 
I PORr = NO I I I I I I I 
~-----------+----+---+----+-----+---t-----~ 
1 MODEL=145 I A I A \B,2 I A I A I A I 
I PORr=NO I I 1 I 1 I I 
~-----------+----+---+----+-----+---t-----~ 
I MODEL=145 \ A \ A I A \ A I A I A I 
I PORr=155 I I I I I I I 
~-----------+----+---+----+-----+---t-----~ 
I MODEL=155 I A \ A I A ! A I A I A I 
I PORr=NO I I I I I I I 
~-----------~----~---L----L-----L---L-~---~ 
I A Recovery and Recording I 
I B = Recovery I 
I C = Incomplete Recovery I 
I D = Invalid Recovery. I L _________________________________________ J 

Figure 11.2. Portability of the different 
CPUs. 

RECORDER FILE 

You must create the RMSR recorder file 
using the file definition statements of the 
system. rhis file is identified as the 
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system logical unit SYSREC. The filename 
operand (in the DLBL statement) is IJSYSRCi 
this name rrust 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 
by the // OPTION STDLABEL statement to 
ensure that they are retained on the 
standard label cylinder cf SYSRES. 

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

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

To create a recorder file, do the 
follcwing: 

• Assign SYSREC after IPL but before 
execution of the first job. 

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

• Add the necessary file definition 
staterrents to the standard label deck 
and build the standard label portion of 
the label cylinder. ~he recorder file 
rrust be defined as an extent on an IBM 
2311, 2314/2319, or 3330 disk device. 
Split cylinders cannot be used. The 
recorder file requires a minimum of ten 
tracks. 

• Instruct the system to create the 
recorder file (SET RF=CREATE). 

• Do nct include a JOB or /& card until 
all information applicable to SYSREC 
has been supplied. (~he recorder file 
is opened when the first JOB or /& card 
is enccuntered.) 

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

Recording on the recorder file is 
suppressed during execution of the EREP 
program. 

Figure 11.3 shows an example of recorder 
file creation. The recorder file begins at 
cylinder 170 and is 43 tracks long. The 
recorder file is created when the JOB card 
is processed. 



r---------------------------------------------------------------------------------------, 
I ~DD 

If not in system generation 
I 
I 
I 
I SET 
I 
I ~SSGN 

[D~TE=valuel,[CLOCK=value2]] [ZONE=IEAsTj/hh/rrrrl 
WEST 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~SSGN SYSREC,X'190' 
SEr RF=CREATE 
// OPTION STDL~BEL 
// DLBL IJSYSRC,'DOS.SYSTEM.RMSR.FILE' 
// EXTENT SYSRE2",,1700,43 
/1 JOB name 

Continue with normal job stream 

If not in system generation 

Submit with the 
rest of the 
S~DLAEEL statements 

l _______________________________________________________________________________________ J 

Figure 11.3. Example of recorder file creation. 

RMSR RECORD TYPES 

SYSRE2 contains variable-length records 
with a maximum size of 200 bytes (including 
a standard 24-bytes header). The types of 
recording that RMSR performs are: 

• MCAR recordings 

• CCH recordings 

• unit check recordings 

• counter overflow recordings 

• rape volume statistics recordings 

• IPL/EOD recordings 

• Miscellaneous Data Recorder (MDR) 
recordings. 

Two hardware error recovery features, 
Hardware Instruction Retry (HIR) and Error 
Correction Code (EC2), perform hardware 
correction for machine malfunctions. RMSR 
interfaces with the error correction 
hardware through Machine Check Analysis and 
Recording (MC~R). When the CPU is in the 
'recording mode', ~C~R is informed that a 
machine malfunction has occurred and has 
been corrected by means of a 'soft' (or 
recovered) Machine 2heck Interrupt (MCI). 
When the CPU is in 'quiet mode', the 
hardware correction routines do not 
generate a soft MCI if the malfunction is 
corrected. If the hardware correction 

routines cannot correct the rralfunction, a 
'hard' (cr unrecoverable) MCI is generated 
regardless of the mode setting. 

When a soft MCI occurs, RMSR writes a 
record on the recorder file containing 
identification information and the contents 
of the rrachine-independent logout area and 
the machine-dependent logout area (if 
available). 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 
~artition in order to cancel the damaged 
task and, if possible, continue system 
operation. If the systerr cannot continue 
because failure occurred in an area 
critical to system operation, recording is 
atterrpted, 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 dynawically 
reallocates storage to remove the 2K byte 
area containing the unre~airable position 
from the affected partition. If the 
failure occurred in the upper half of a 
foreground partition or in a background 
~artiticn, 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 
~artition, 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 be less than 2K 
bytes or the size of a partition running in 
batched rrode to be less than 14K bytes, the 
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partition is not usable. When the size of 
the partition is successfully reduced, 
appropriate supervisor tables are updated 
to reflect the change, and the operator 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. 

~~~g_~2gg~_2i_QE~~~ti~g: An Error 
Frequency Limit (EFL) algorithm prevents 
SYSRE: from filling up too quickly if a 
large number of intermittent failures (soft 
M~I) occur. The initial IBM-supplied EFL 
threshold values are eight soft HIR M~Is, 
and either eight (Model 155) or sixteen 
(Model 145; eight for control storage and 
eight for processor storage) soft ECC MCls 
within an eight-hour period. These values 
are set at system generation tirre and can 
be changed by the ~ODE 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- twa hardware 
facilities: 

• Hardware Instruction Retry (HIR) 

• Error Correction Code (ECC). 

EFL Threshold Values: At IPL time, the EFL 
threshold-valueS-are established so that 
the EFL algorithm controls the nurrber cf 
soft M~Is recorded. These values are: 

• The number of soft M~Is 

• ~ 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. rhis is 
the normal mode of operation in which an 
MCI occurs for all machine check 
conditions. ~fter the EFL threshold values 
are reached, ECC (or ECC and HIR) is placed 
in quiet mode. In quiet mode no MCls occur 
for recovered errors; therefore, the number 
of corrected errors is unknown. 

~~E~~~Eg_~~~~E~ct~2g_gg~E~_i~IBl_~2~g~: 
The two HIR modes are: 

• Recording; a soft M~I occurs fer every 
hardware instruction correction. 

• Quiet; no soft MCI occurs for hardware 
instruction correction. 
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Error Cerrection Code (ECC) Modes: The ECC 
rrcdes-are:-----------------------

• Recording; a soft MCI occurs for every 
main or control storage correction. 

• Quiet; no soft MCI occurs for rrain or 
contrel storage correction. 

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

If HIR is in quiet node, ECC is also in 
quiet mode. When ECC is in quiet mode, HIR 
can st~ll te in recording mode. 

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

• For the ~odel 145, recording mode is 
entered for HIR, quiet mode is entered 
for main storage ECC, and threshold 
rrode is entered for control storage 
ECC. 

• For the Model 155, full recording mode 
is entered for both HIR and ECC. 

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 rralfunction. If the 
severity is such that system operation need 
net be irr.rrediately terminated, the CCH 
resident program: 

• Builds the Error Recovery Program 
Interface Bytes (ERPIB) containing 
error information for use by the 
appropriate CCH/ERP. 

• Records the error information on the 
recorder file. 

• Attempts to isolate the error to a 
device. 

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

If the error can be isolated to a device 
and the device is suppcrted ty 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 error. 
Whenever possible, the failing channel 
command is retried. If the failure cannot 
be retriej, or if retry fails, a message is 
written on SYSLOG and all problerr ~rograms 
using the failing device are canceled. If 
recovery is successful, a message is also 
written on SYSLOG, unless SYSLOG was the 
failing device. Certain retry conditions 
require manual operator intervention to 
enable proper retry. 

Note: If the '~ccept unrecoverable error' 
bit-in the CCB 1S on, the error is posted 
and control is returned to the problem 
program. 

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

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

• 1403 Printer 

• 1443 printer Model N1 

• 3211 Printer 

• 1442 Card Read Punch 

• 2540 Card Read Punch 

• 2501 Card Reader 

• 3505 Card Reader 

• 3525 Card Punch 

• 3210 Console printer-Keyboard Model 1 

• 3215 Console Printer-Keyboard 

• 2311 Disk Storage Drive 

• 2314 Direct ~ccess Storage Facility 

• 2319 Disk Storage 

• 3330 Disk Storage 

• 2321 Data Cell Drive 

• 2400-series Magnetic Tape Units 

• 3400-series Magnetic Tape Units. 

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

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

1. The error can be ignored. 

2. The task can be terrrinated. 

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

4. The record in error can be bypassed. 

Depending on the type of error, the type 
of device, and whether Logical IOCS is 
used, scrre or all of these options are 
available. Choices 3 and 4 are availble 
through LIOCS only. In the absence of any 
other options, only choice 2 is available. 

~t the time the error is first detected, 
before ERP is called to attempt recovery, 
RMSR accumulates certain information 
relating to the status of the device in the 
PUB2 for the device. The device ERP then 
gets control and tries to correct the 
error. If the ERP cannot recover, RMSR 
builds and writes the Unit Check record, 
containing the statistical data from the 
PUB2 and the status and sense information 
at the tirre 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 error for that device, 
at the next statistical counter overflow 
for that device, or at End-of-Day when the 
operator issues the ROD command. 

Besides the Unit Check record (written 
for every ~ermanent error) and the Counter 
Overflow record (written when a statistical 
counter becomes full or when the operator 
issues the ROD command), RMSR also writes 
Ta~e Volurre Dismount records. The data 
recorder in the Tape Volume Dismount 
records corresponds to the data formerly 
accumulated in the TEBV table; the EREP TES 
(Ta~e Error Statistics) options are used to 
format and summarize this data. 

UNIT CHECK RECORD: Device ERPs attempt 
recovery-from-an-error, usually by retrying 
the failing channel corrmand. If the error 
is not correctej after a certain number of 
retries, RMSR writes a Unit Check record 
which contains hardware information (sense 
data>, statistical data, and identification 
data. All information relevant to the 
status of the device at the time the 
failure is determined to be permanent is 
contained 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 table fills 
up, a Counter Overflow record is written on 
SYSREC. rhe 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. 

T~PE VOLUME DISMOUNT RECORD: When 
processin~-standard-labeled tapes using 
LIOCS, RMSR makes a recording on SYSREC 
each time a new volume serial number is 
detected. When the tape is opened, the 
number of the current tape is compared with 
the serial number in the PUB2 for that tape 
drive. If the serial numbers are 
different, a Volume Dismount record, 
containing volume usage and Tape ERP 
recovery statistics, is Nritten 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 table. 

IPL/EOD: 1/0 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 
SYSRE:: 

1. IPL records. These records specify 
the reason for excuting IPL. 

2. EOD (End-of-Day) records. RMSR writes 
these records when the operator issues 
the ROD command. The Reo comrrand must 
be issued before the system is shut 
down to avoid losing statistics not 
yet recorded. 

MISCELLANEOUS DAT~ RECORDER (MDR): RMSR 
makes-recordIngS-on-the-SYSREC-IIle 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 to record the 
nurrber of read and write errors occurring 
on each tape volume. By monitoring this 
error rate, you can assess the condition of 
each volurre in your tape library. 

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

Vcluree statistics are automatically 
accumulated for all labeled tapes opened 
through the use of Logical IOCS. RMSR 
compares the current volume serial number 
to the nurrter contained in the PUB2, and 
writes a Volume Dismount record if the two 
serial nurrters are different. 

statistics of nonstandard labeled and 
unlabeled tapes can be gathered by: 

• Individual Recording (IR), or 

• Combined Recording (CR). 

IR is used if the tape statistics are to 
be recorded and reset at each tape OPEN. 
CR is used if all the statistics of 
nonstandard labeled and unlabeled tapes 
rrounted on the same unit are to te 
accumulated. These statistics are recorded 
at end-of-job or when thE first standard 
labeled tape is opened on the tape unit. 

The recording mode for nonstandard 
labeled and unlabeled tapes is specified at 
system generation time in the TEEV 
pararreter cf the FOPT macro (see QQ~ 
~~~~i2~_~_~y~~~~_~~~~~~~i2~, GC33-5008). 

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

ERROR VOLUME AN~LYSIS (EVA) 

If EV~ is specified at syste~ generation 
tirre in the FOPT macro, a message is sent 
to the console printer-keyboard every time 
a predeterrrined number 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 
contains the number of tEmporary read or 
write errors, SIO instructions, physical 
unit, and, if standard labelEd tape is 
used, the volume serial number. If 
nonstandard labeled or unlabEled tape is 



used, the system operator should ncte the 
volume identification of the velune that is 
in use when the message is received; this 
allows him to monitor the nessage. The 
rressage format is: 

4EIOI xxxxxx cuu TR;nnn TW;nnn SIC;nnnnn 

where 

xxxxxx serial numter of standard 
labeled volume (tla~k when 
nonstandard lateled or 
unlabeled volune is teing 
used) • 

cuu 

'IR;nnn 

'IW;nnn 

SIO=~nnnn 

Channel/unit address (~hysical 
unit) • 

Nurrber cf ten~erary read 
errors. 

Number of ten~erary write 
errors. 

Nurrter of SIC in~tr~etions. 

Either the TR;nnn or 'Iw;nnn field 
contains cne rr,orethan tEe-~iedeternined 
errer thrE~hold s~Ecifie6 in the FCPT nacre 
instructicn. 
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Job Control 

JOE CONTROL FUNCTIONS 

JOE ACCOUNTING INTERFACE 

The high core address in the cennur.icatiens 
region contains zeros for link edit fhases 
and phases of which the name start with a $ 
sign. 

Note that there may be a difference ef 
one second tetween the jot duration as 
printed at ECJ and the tine calculated by 
deducting the job start time from the job 
end time; this is due to the fact that 
fractions of seconds are truncated. 

When $JOEACCT is called inte nain 
storage, no skipping to a new page on the 
printer is performed. 

The difference between start and stop 
times does not necessarily equal the sun cf 
CPU, All Bound, and Cverhead tines. Ar. 
additional reason for this is that all 
processing performed between the er.d-cf-jct 
of cne job and the execution of the second 
job step in the next jcb is charged tc the 
first job step of that job. The user phase 
is called again when the next E~EC 
statement or a Ii statement is read. Thus 
the time req~ired to initiate a jet cr jet 
stef is charged to the previous jot step. 
(The initiation time fcr the first jeb stef 
is charged to the control program.) When 
the system is in the wait state after IPL 
or in between two jobs, the time used is 
charged to the All Bound tine cf the first 
step of the next job; the start time of 
that job is set after the JCE statenent has 
been read. 

If a jot has to be canceled or is 
terminated in reply to a jcb centrel 
message, the cancel code in the Jot 
Accounting table is zero (Jet Centrel keefs 
control and continues processing). 

Commands and Statements 

ALLOC 

One of the reasons why storage is r.et 
allocated is that a jot control allocation 
would reduce the background area (er 
foreground area(s) while operating in the 
batched foreground mode) te less than 14K 
bytes. 
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ASSGl\ 

The specification cf the IGN of tier. with 
ASSGl\ is net valid fcr SYSRtR, SYSIPT, 
SYSIN, SYSREC, and SYSCLE, ner fer FLII (D) 
or CCBCL frograms. 

If the ASSGN comnand cr statenent is 
sfeeifie~ with the ALT pararreter, a 
reassignnent that has teen nade fer the 
eriginal assignment nust alse te nade for 
the alternate assignner.t. 

The specificatien cf the TE~F eferand is 
net vali~ fcr SYSCLE. 

CANCEL 

The CANCEL connand shculd net te given 
while ~roeessing t~e first statenent after 
IPL. The jet can te eancelec ~ten the 
nessage RECCRDER FILE xx~ FULL has been 
issued. 

I:LAE 

The conbination of this statenent with VCL 
and ~TENT should nct te ~sed tc frevide the 
extent and label infernatien fer a 3330. 

DLEL 

Tegether with the EXTENT statenent, cnly 
DLEL should be used tc sUffly extent and 
latel inferreation fer the 333C. 

Fer eutfut files the current date is 
used as the creatien date and DCS Version 4 
is used as the systen cede. 

E~TEl\T 

Together with the I:LEL statenent, enly 
EXTENT sheuld te used to SlJPfly extent and 
label inforreation fcr the 3330. 

!2!~: The EXTENT cards sheuld te checked 
carefully because an invalid field in the 
card causes the default cftiens er the 



values entered by the previcus E~!EN! card 
to be everwritten by the valid entries ef 
the flagged statement. 

JOE 

The print format of this statement is 
changed if time-of-day clock suppcrt is 
Frovided. 

If the JOB statement is printed on SYSLS!, 
the date and time-of-day are Frinted en the 
same line in columns 73-100. If the JCB 
statement is printed on SYSLCG, this 
information in printed on the next line. 
In both cases the forrr.at is: 

Notes: 

DATE rr,m/dd/yy,CLeCK hh/rrn/ss 

DATE dd/mm/yy,CLOCK hh/rrn/ss 

1. If the JOB card is omitted from the 
job stream, no duraticn and/cr date is 
printed at end-of-job (~hen the /& 
card is read). 

2. The start time that the jeb acceur.ting 
routines store in byte 36 of the Job 
Accounting Table is calculated frcrr 
the values in main storage locations 
80 and 84. 

MAP 

Field 3 of the main storage nap Frcduced 
when the MAP command is processed in the 

1 
attention routine contair.s blanks fer a 
Fartiticn with a CK tytes allocaticn. 

Nct!: !he following inferrration replaces 
the MODE corrrnand infcrnaticn in the "base 
Futlicaticn. 

!he MOCE ccrnmand Frovides the fcllowing 
options fer contrelling reccveratle rrachine 
check interrupts (~CI): 

• The rrc~e of recerdinc for ~nlateled and 
nonstandard labeled tape can be reset. 

• The recording rrode fcr a Farticular 
device ether tr.an a teleFrccessing 
device can be set to intensive or 
diagnestic, or nc reccrding ncde can te 
specified. 

• The rrc~e that the systen is cperating 
in (tte status ef the systerr) can be 
requested. 

• An EFI thresheld val~e can be specified 
to override the IBM-suFplied val~e. 

• The MOtE comrr,and can alsc be used to 
place the ~odel 145 ccntrol stcrage ECC 
in threshold rrcde. 

!he ~CDE ccmmand is a notaticnal ccmrrand. 
Cperands of the MODE can be entered in any 
crder and nust be continuous (ttat is, nc 
blanks are allowed between or within 
cFerands). The STATUS cFerand canr.ct have 
any cther cperands before or after it. 

Job Control 2.10.1 



The total length of the MODE corrmand 
~ust not exceed 30 characters. 

JCC Format ----------

MODE 

~ l CE'CUU['I [XX'V]] 
,0 [,xx,v] 
.N 

R ~ S~~~[I ~lJ {['j ~i[·Eoeeee] [.Totttt]} 

*Note: When either HIR or ECC is 
specIfied, at least one of the o~tional 
operands within these braces must be 
selected. TH is only valid for the ~odel 
145 when ECC,2 is specified with the MODE 
command. 

The meanings of the operands are: 

IR 
CR 

CE 

Recording mode for nonstandard 
labeled and unlabeled tape. 
Specify Individual Recording eIR) 
if you wish to record and then 
reset the tape error statistics at 
each tape OPEN. Specify Combined 
Recording (2R) to accurrulate all 
the statistics from nonstandard 
labeled 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 X'cuu' rray be 
reset. The possible recording 
modes are: 

b Normal. The default, normal, 
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 
recorded. The number of 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 not specified) are 
recorded. The number of I/O 
retries required for success is 
also recorded. 

N No recording. 

When the recording mode ~arameter 
is the last ~ararreter of the MODE 
command, a check is rrade to see if 
all errors are recorded. When in 
intensive or diagnostic rrode, it is 
~cssible to check for only one type 
of error. Indicate the bit to be 
examined with: 

(xx,y) where y is the bit (O-7) 
and xx the byte (0-31) of 
sense data to be checked. 

On SYSLOG a re~ort is printed which 
indicates: 

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

• System mode of operation. 

• 2urrent error count. 

• Error count threshold. 

• Current elapsed tiwe. 

• Time threshold. 

• 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 
pregram. 

The status report formats are: 

HIR, {~}, aaaa/eeee ,bbbb/tttt 

Fer the Model 135 -----------------

ECC, {~} 
Fer the Model 145 -----------------

ECC, {~}, {~}, aaaa/eeee, tttb/tttt 

Fer the Model 155 -----------------

ECC,{~},aaaa/eeee,tbtb/tttt 
EUF DLT=xxx 
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HIR 

ECC 

R 

Q 

where: 
aaaa Current error count 
eeee Error count threshold 
bbbb Current elapsed time 
tttt Time threshold 
xxx Total number of inoperable 

buffer pages deleted. 

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, EC2 also goes into quiet 
mode. 

Error Correction code. This 
operand changes the mode ef 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 rrodes of 
jiagnosis for the Model 135. If 
ECC is specifiej for a Model 145, 
M or C must also ce specified. 
ECC can also place the Model 145 
control storage in threshold mode. 

Note: Use of the Error Correction 
Code (EC2) in full recording mode 
may cause severe systew 
degradation. Thus, the 
[ECC,M/C,R] operand combination of 
the MODE command should enly be 
used by the customer engineer or 
at his re~uest. 

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 EC2 in recording mode. 

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

MODE ECC,2,R (Model 145) - if HIR 
is already in recording mode, 
control storage is placed in 
recording mode. 

MODE HIR,Q - places both HIR and 
ECC in quiet moje. 
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M cr C 

TH 

E=eeee 
T=tttt 

MTC 

MCDE ECC,Q (Medel 135 and 155) -
places ECC in quiet mode. 

MODE ECC,M,Q (Medel 145) - places 
main storage in quiet mode. 

MCDE ECC,C,Q (Model 145) - places 
centrol storage in quiet mode. 

Main or contrel storage: M or C 
is only valid for the Model 145. 
M or C must ce specified when ECC 
is specified for the Model 145. 
M indicates main storage and C 
control storage. 

Threshold Mode: on the next 
occurence of an ECC control 
storage errer, control storage is 
placed in quiet wode. 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 
te within the fellowing decimal 
ranges: 

E - 8 (initial value) through 9999 
T - 8 (initial value) through 9999 

The IB~-supplied value is 8. 

Nete: Whenever HIR is in quiet 
rrede~ ECC mode ITust not ce 
changed. 

For the Mojel 135, the only valid 
rrede commands are: 

~ODE CE, ••• 

MODE STATUS 

MODE ECC,Q 

MODE ECC,R 

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

JCS Forrrat ----------

// MTC DSE,SYSnnn 



MTC DSE,{XfCUU'} 
SYSnnn 

DSE Oata security erase (3400-series 
only). This command erases a tape 
from the point at ~hich the 
operation is initiated up to the 
end-of-tape reflective marker. If 
data is written after the 
end-of-tape reflective ~arker, you 
must erase that data with [II] Mrc 
ERG,SYSnnn. 

SYSnnn 

X'cuu' 

SET 

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

If the DSE command is issued 
when the tape is at load ~oint, 
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 
[II] MTC DSE command is placed in 
the wait state until the 
end-of-tape reflective marker is 
reached. 

Represents any logical unit. 

Represents the channel and unit in 
hexadecimal, where c is the 
channel number (0-6) and uu the 
unit number, OO-FE {O-2S4T: 

The SET command initializes the UPSI 
con£iguration, 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. 

~ET [UPSI=n1] [,LINECNT=n2] [,RCLST=n3] 
[~RCPCH=n4][,RF=n5][,DATE=n6] 

The time-of-day clock can only be set 
during IPL. Therefore the CLOCK parameter 
ef the jeb control SET command is no longer 
supported. The DATE parameter may only be 
s~ecified if the TaD clock is not supported 
in the system or if the clock is not 
e~eraticnal. 

RF=n5 

VOL 

Defines to the system the status 
of the recorder file (IJSYSRC) on 
SYSREC used ty the RMSR routines. 
nS can be: 

YES 

CREATE 

An active recorder file 
exists on the system 
and can be o~ened as an 
in~ut file. 

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

The VOL command, in co~bination with the 
CLAB and XTENT commands, should not be used 
to supply label and extent inforrration for 
the 3330. 

XTEN'I 

The XTENT command, in corrbination with the 
CLAB and VOh command, should not be used to 
sUF~ly latel and extent information for the 
3330. 

ZONE 

!~i~_is_a n~~_~~~~~~~g~. It initializes 
the value ef the job zene field in the 
communications region (bytes 143 and 144). 
If nc ZONE statement is supplied, job 
control supplies the zene given in the 
system zone field in the comrrunications 
regicn extension (tytes 68 and 69). If no 
DATE statement is supplied, the job date is 
u~dated ty means of the values given in the 
system date field and in the ZONE 
statement. 

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

1/ ZONE EAST/OOIOO or 
II ZONE WEST/OOIOO. 
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1/ ZONE {E~ST}/hh/mm 
WEST 

WEST 

hh/rrm 

~ geographical position east of 
Greenwich. 

A geographical position west of 
Greenwich. 

~ decimal value which indicates the 
difference in hours and minutes 
between local time and Greenwich 
Mean Time. hh may be 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 wessage lS0nD 
INVALID srATEMENT is printed on SYSLOG and 
SYSLsr. 

/& -- 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 job name, 
colurrns 14-72 blanks or any user comments, 
and columns 73-118 the date, time-of-day, 
and jot duration in the following format: 

CATE mm/dd/yy,CLOCK hh/mrrlss, 
DUR~TION hh/mm/ss 

cr 

DATE dd/mm/yy,CLOCK hh/mrrlss, 
CURATION hh/mm/ss 

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

If time-of-d~y clock support is part of 
your systerr, the zone and date values are 
reset every time this statement is 
encountered. 

~2~~: The stop time that the Job i 

Accounting routines store in byte 40:of the 
Job ~ccounting Table is calculated from the 
values in main storage locations 80 qnd 84. 



Note: The follo~ing infornatie~ reFlaces 
the information about the SE~ statenent in 
the base publication. 

The only communication required at IPL tine 
is the SET statement. If any Att or DEL 
statements are required, they nust Frecede 
the SET statement. The SET statement is 
entered via the communicatic~s device 
(3210, 3215, or a card reader) and is in 
the following format: 

r------------T----------------------------, 
I Operation IOperand I 
~------------+----------------------------~ 
I I I 
I SET I [DATE=value1 [,CLCCK=value21] I 
I I [,ZCNE={EAST}/hh/nnl I 
I I wEST I L ____________ ~ ____________________________ J 

value1 - Specifies the year, ner.th, ar.d 
day of the nenth ir. er.e ef the 
fcllowing formats: 

mm/dd/yy 
dd/mm/yy 

, value2 - Specifies the local tine-ef-day 
in the format hh/mm/ss. 

EAST 

WEST 

Specifies that the installation 
is located at a geegraFhical 
position east of Greer-wich. 

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

The parameters that have to te specified 
with the SET statement depend uFcn the type 
of system and the type of communications 
device used. The follcwing greuFs can te 
distinguished: 

1. 3210/3215; system without !9D clock 
support and without Jot Accounting and 
QTAM. The statement must te given in 
the form SET DATE=value1. CLCCK and 
ZONE may be specified tut are ignered 
(message OI31A is printed). 

2. 3210/3215; system withcut ~CL clock 
support but with Job Account~and 
QTAM. The statement must te given in 
the form SET DATE=valuel,CLCCK=value2. 
ZONE may be specified tut is igncred 
(rressage OI31A is printed). 
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3. 111~!3215; systew with ~Ot elcck 
.§.!!.E.Eert. If tbe ~cr cleek is in the 
set state (message (1301 is printed), 
the statenent nay te given in. one of 
the feur possitle fcrns, deFending cn 
whether the clock values are 
satisfactory. If tte TCt clcck is in 
the net-set state (nessage CI31A is 
printed), the statenent nust be given 
in either of twc forns: 
SET tATE=valuel~CLCCR=value2 er 
SET with all thr~ Faraneters. If the 
TCD clock is ineperative (01321 is 
printed), the sane Frccedure nust £e 
fellcwed that is req~ired fcr systens 
tbat have no TCD eleck s~ppcrt (either 
1 or 2 above). 

4. Care Feaderj system ,,itl:01:t 'Ie!;) clo.£.! 
sUFf£rt and witto~t Jct Accc1:ntj~2 
~TA~. The cenmana n1:st te given in 
the ferm SET CATE=valcel. 

5. Care Feader: systerr without TeD clock 
.§.!!!f£rt tut witt Jot Aceo~ntin9 and 
CTA~. The eonIl'anc n~st te given in 
the fcrm 
SET tATE=value1,CLOCK=value2. 

6. Card Feader; systen with ~et clcck 
sUFFcrt. The SET ecnnand nay te given 
witheut pararreters. Ho~ever, if the 
clock is in the 'nct set' cr ferrer' 
state (the system enters a bard wait 
state and message cede CI31A is in lc~ 
nain storage), the IFL Frccedure nust 
be reFeated and the SET ccnnand I['~st 
be~iven with CATE and CLeCR er with 
all ttree parameters. If the clock is 
not operational (the systen enters a 
hare wait state and nessage ccde CI32A 
is placed in low nain stcrage), the 
IFI Frocedure cannct te perfcrmed frcn 
a card reader. In such a case the 
systen must be lcaded using a 321C cr 
3215. 

)Sctes: 

1. The date and tirre~ef-day sUFplied in 
the SET command fcr systens that have 
Toe clock support m~st te realistic 
values; the time-cf-day cleek must 
always contain the exact tine (that is 
the time that bas elapsed since 
January 1, 19CO, (C.CC a.n.). 
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2. If the SET statement centains the DATE 
and CICCK parameters and the system 
contains TOO clock su~~crt# the 
o~erator must depress the TeL clock 
s.itch cn the system centrel ~anel tc 
the ENABLE SET position at the exact 
time he has specified in the CLOCK 
parameter. The systen lec~s until 
this switch is de~ressed. 

Card Code Actual IBM Device 

2400T9 9-track Magnetic rape Units (2400-series) 

2400T7 7-track Magnetic Tape Units (2400-series) 

3410T9 9-track Magnetic Tape Units (3400-series) 

3410T7 7-track Magnetic Tape Units (3400-series) 

3420T9 9-track Magnetic Tape Units (3400-series) 

3420T7 7-track Magnetic Tape Units (3400-series) 

2495TC 2495 Tape Cartridge Reader 

1442N1 1442N1 Card Read Punch 
2520B1 2520B 1 Card Read Punch 
2596 2596 Card Read Punch 
3525RP 3525 Card Punch (with optional read feature) 

2501 2501 Card Reader 
2540R 2540 Card Reader 
3505 3505 Card Reader 

2540P 2540 Card Punch 
252082 2520B2 Card Punch 
1442N2 1442N2 Card Punch 
2520B3 2520B3 Card Punch 
3525P 3525 Card Punch 

1403 1403 Printer 
1403U 1403 Printer with UCS feature 
1443 1443 Printer 
3211 3211 Printer 
3525P 3525 Card Punch (with optional print feature) 

1050A 3210,3215 Console Printer-Keyboards 

UNSP Unsupported Device 
UNSPB Unsupported Device 

2311 2311 Disk Drive 
2314 2314 Direct Access Storage Facility 
2314 23.19 Disk Storage Facility 
3330 3330 Disk Storage 
2321 2321 Data Cell Drive 

1419 1255 Magnetic Character Reader 
1419 1259 Magnetic Character Reader 
1419 1419 Magnetic Character Reader 
1419P 1419 Dual Address Adapter Primary Control Unit 
1419S 1419 Dual Address Adapter Secondary Control Unit 

2701 2701 Line Adapter Unit 
2702 2702 Transmission Control Unit 
2703 2703 Transmission Control Unit 

2955 2953 Data Adapter Unit 

1017 1017 Paper Tape Reader with 2826 Control Unit Modell 
1017TP 1017 Paper Tape Reader with 2826 Control Unit Model 2 
2671 2671 Paper Tape Reader 

1018 1018 Paper Tape Punch with 2826 Control Unit Modell 
1018TP 1018 Paper Tape Punch with 2826 Control Unit Model 2 

1419 1270 Optical Reader Sorter 
1419P 1275 Optical Reader Sorter 
1287 1287 Optical Reader 
1288 1288 Optical Page Reader 

2260 2260 Display Station or 1053 Printer 
3277 3277 Display Station or Printer 

DEVICES 

Eigure 11.q lists the de~ice ty~es 
availatle .ith DCS Versien 4. Ttis figure 
shews the card code ana ce~iee t}~e; yeu 
must use the card cede in p.rr statenents 
.hen adcin~ a device tc yeur systeu. 

Device Type Device Type 
X'nn' 

50 
50 
53 

Magnetic Tape Devices 
53 
52 
52 

51 T ape Cartridge Reader 

30 
31 Card Read Punches 
30 
23 

10 
11 Card Readers 
12 

21 
20 
22 Card Punches 
20 
23 

40 
42 
41 Printers 
43 
23 

00 Printer-Keyboards 

FF No burst mode on multiplexor channel 
FF Burst mode on multiplexor channel 

60 
62 
62 DASD 
63 
61 

72 
72 
72 MICR - Magnetic Ink Character 
73 Recognition Devices 
74 

DO 
01 Teleprocessing Lines 
02 

07 Data Link for RETAIN 

78 
05 Paper Tape Readers 
70 

79 Paper T ape Punches 
06 

72 
73 
77 Optical Readers 
77 

CO 
BO Display Station 

3277B 3277 Display Station or Printer running in burst mode on the MPX channel BO 

7770 7770 Audio Response Unit 03 Audio Response Units 

Figure 11.4. Cevice type codes; use these codes in ADr and rEI stateuents. 
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Librarian 

Disk Storage Space Required for Libraries 
I.nd Directories 

applies to the 2311, the one to the right 
tc the 3330. If the forrrula applies 
equally tc the 2311, 2314/2319, 3330, it is 
given cnly once. 

~ou must determine the amount of space 
~llocated to each of the libraries and 
directories. Each library consists of one 
Jr more complete disk tracks. Each 
jirectory occupies the first track{s) of 
the first cylinder allocated to its 
~espective library. 

In each of the formulas contained in 
this section, the formula to the left 

I:IRECTORY SIZES 

Figure 11.5 summarizes the track 
requirerrents for the ccre image, 
relocatable, and source statement 
directories. 

r--------------------------------------------------------------, 
I Directory I 
~--------------------T------------------i----------------------~ 
I Core Image I Relocatable I Source Statement I 

r------------------------+--------------------+------------------+----------------------~ 
NUMBER OF ENTRIES: 

ffirst track 144 V'hase 175},rCdUle 155}bOOk 
2311 lather tracks 144 entries 180 entries 160 entries 

last track 143 179 159 

{first track 210}PhaSe 335yrcdule 265}bOOk 
2314/2319 other tracks 270 entries 340 entries 270 entries 

last track 269 339 269 

(first track 468}PhaSe 555}rrCdUle 435}bOOk 
3330 ~other tracks 468 entries 560 entries 440 entries 

~last track ~ 467 559 439 
~------------------------+--------------------+------------------+----------------------~ 
I NUMBER OF TRACKS: 
I p+1 rr+6 c+6 
12311 TCD TRD TSD 
I 144 180 160 
I 
I p+1 rr+6 c+6 
12314/2319 TCD TRD TSD 
I 270 340 270 
I 
I p+1 rr+ 6 b+6 
13330 TCD = TRD = TSD = 
I 468 560 440 
~------------------------~--------------------~------------------~----------------------~ 
Ip rotal number of phases in the core image library. I 
1m = Total number of modules in the relocatacle library. I 
Ib = rotal number of books in the source statement library. I 

I 
INote: rhe value TxD is rounded to the next higher integer if a reroainder results. I L:::: ___________________________________________________________________________________ J 

~igure 11.5. Calculation of the tracks required fer directories. 

Lil::rarian 2. 17 



Core Image Library Size 

Each track allocated to the core irrage 
library contains 2 fixed-length blocks on 
2311 (or 4 fixed-length blocks on the 
2314-2319 or 8 fixed-length clocks on the 
3330). Each block contains a maxirrurn cf 
1728 (or 1688 or 1504) bytes of 
instructions or data. The core irrage 
library contains exactly the same 
information as is loaded into main storage 
for execution. Each phase is written 
beginning in a new block. The nurrber of 
tracks required for the core image library 
can be calculated as follows: 

1. Determine the number of blocks (B) 
required for a phase: 

L L L 
B B B 

1728 1688 1504 

where L is the total nurrber of bytes 
in the-phase. The value B is rounde1 
to the next higher integer if a 
remainder results. 

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

Bt = B1 + B2 + B3 + •••• + Bn 

3. Determine the number of tracks (TCL) 
required to hold all phases in the 
core image library 

4. 

Bt Bt Bt 
rCL rCL TCL 

2 4 8 

Determine the number of cylinders 
(CCL) require1 to hold the core image 
library and core image directcry: 

TCD+TCL 
CCL=-------

10 

TCD+TCL 
CCL=-------

20 

TCD+TCL 
CCL=-------

19 

rhe value of CCL is rounded to the 
next higher integer if a remainder 
resul ts. 

Relocatable Library Size 

Each track allocated to the relocatable 
library contains 9 fixed-length blccks fcr 
the 2311 (or 16 fixed-length blocks for the 
2314/2319 or 28 fixed-length blocks for the 
3330). Each block is 322 cytes long. ~ 
numcer of factors affects the packing cf 
information in these blocks. The factors 
include the following variables: 
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1. The number of separate control 
secticns. 

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

3. ~lternation of the location counter 
during assemcly (use of ORG 
statements) • 

The following calculations approximate 
fairly accurately the litrary area required 
for typical programs. 

1. Determine the number of blocks (Bc) 
required for all cards or statements 
except the actual program text. 
Assurre a separate clock for each card 
of the following types: 

a. PHA.SE 

b. INCLUDE 

c. REP 

d. END 

e. SYM 

f. ENTRY 

Let Bc equal the total number of cards 
of the acove types. 

2. Determine the number of blocks (Be) 
required for ESD and RLD cards. 
Assurre a separate clock for every two 
ESD or RLD car1s. 

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

total bytes of text in TXT cards 
Bi 

200 

4. Determine the total number of blocks 
(Bn) required for a module in the 
relocatable library: 

Bn = Bc + Bi + Be 

5. Deterrrine the total numter of blocks 
(Bt) required to hold all of the 
modules in the litrary: 

Bt = B1 + B2 + B3 + ••••• + En 



6. Determine the nurrber cf tracks (TRL) 
required for the relocatable library: 

Bt Et Et 
TRL = TRL 'IRL 

9 16 26 

The value TRL is rounded tc tr.e next 
higher integer if a remainder results. 

7. Determine the nurrber cf cylir.ders 
(CRL) required to hold the relocatable 
library and directory: 

TRD+TRL 
CRL=-------

10 

TRD+TFI 
CRL=-------

20 

TRD+TRL 
CRL=-------

19 

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

Source Statement Library Size 

Each track allocated tc the source 
statement library contains 16 fixed-Ier.gth 
blocks for the 2311 (or 27 fixed-length 
blocks for the 2314/2319 er 44 fixed-length 
blocks for the 3330). Each block contains 
a rraxirrum of 160 bytes of source statement 

iinformation. The source statenents are 
corr~ressed before they are written out on 
the source Etaterrent library. 'Ihis 
com~ression is performed by eliminating all 
blanks in each source statenent. Several 
count bytes indicating the number of blanks 
eliminated are added tc each statenent 
before writing it in the source statement 
library. The number of tracks required for 
the source statement library can be 
calculated as follows: 

1. 

2. 

Determine the numter of statements (N) 
used to define a book. 

Determine the average ccn~ressed 
statement length (Ls) in tr.e tcck. 
The comFressed statement length 
approximately equals: 

Ls = (Ll+l) + + (In+l) + 3 

where each In is the nunber cf bytes 
in each word of the source statement. 

3. Determine the nunber cf blccks (Br.) 
needed to hold the book: 

N(Ls) 
Bn 

160 

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

4. Deternine the tctal nunter cf blccks 
(Et) required tc t.old all tccks in the 
library: 

Et = El + B2 + E3 + •••• + En 

5. Deterrrine the nurrter cf tracks ('ISL) 
required to hcld all cf the tcoks in 
the scurce staterrent litrary: 

Et Et Et 
TSL = 'lSL = 'lSI 

16 27 44 

The value TSL is re~nded te the next 
higher integer if a renainder results. 

6. Deternine the nurrber cf cylinders 
(CSL) required to held the se~ree 
staterrent library ar.d scurce statement 
directery: 

'ISL+'lSD 
CS1=-------

10 

'ISI+'lSD 
CSI=-------

2C 

TSI+TSD 
CSL=-------

19 

The value CSL is rcur.ded tc the next 
higher integer if a rerrainder res~lts. 

1IEFARIAN FUNC'lIONS 

MAIN'lENANCE FUNC'lIONS 

Ncte that, when a Frivate litrar} is 
assigned during a cendense functicn, the 
6irectcries of the Frivate and s}sterr 
libraries are disFlayed cn S~SLS'l when the 
/* staterrent is Frccessec. 

CCFY FUNC'IICN 

Ncte that if the ALLCC cCFY contrel 
statement does not have any c~erands, 
ccrrrrents and sequence nurrters are nat 
allo~ed because the first ncr.-tlank 
character in the ALLCC staterrent is 
considered an operand. 

CCFY, IF1 

'lhe CCFYI control statenent is used tc 
trar.sfer tt.e IPL Retrieval Prograrr 
($$A$IF12) fron SYSRES tc SYS002 (RES and 
NRS) and tack. The centrel staterrent haE 
the follc~ing farrrat: 

CCFY $$A$IFL2 
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MERGE F-UNCTION 

The operand entry field to indicates, when 
PRV is specified, a private relocatable 
library on SYSRLE and/cr private scurce 
statement litrary on SYSSLB an%r private 
core image library on SYSCLB. 

PRIVATE LIBRARIES 

CREATION OF FRIVATE LIBRARIES 

To define and create a private litrary from 
an existing private library, the ~ERGE 
statement must be used between the NEWVOL 
and the COPYR or COPYS statener.ts (nct 
applicable te COPYC). Following is an 
example of the sequence of ste~s. 

2.20 DOS Version 4 System Control and Service 

r------------------------------------, 1// EXEC CCRGZ 1 
I ~EWVCI FI=10(2},SI=lO(1),CL=15(l} 1 
I MERGE PRV,PRV I 
I CCPYR ALL I 
1 CCFYS All I 
1/* 1 
1/& 1 L ____________________________________ J 

~AIN~E~A~CE AND SERVICE CF PRIVAtE 
LIBRARIES 

~hereas it is not possitle tc delete the 
system cere inage litrary, it is pcssitle 
tc de sc with a private ccre inage litrary 
through the use ef the rELE~C All 
statenent. 



Environmental Recording, Editing, and 
Printing (EREP) Program 

This section is ne~. Together ~ith its 
subsections it replaces the information 
currently contained in secticns 
"Envircnmental Recording, Editing, and 
Printing Prograrr (EREP)" and "Error 
Statistics ty Tape Volune Utility Frcgrarrs" 
in the base Futlication. 

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

A request to run the EREP program is 
made for any of the fcllowing ccnditicr.s: 

• When the first reccrd cn the last track 
of the recorder file is reached, run 
EREP to avoid the risk cf lcsir.g 
statistics. 

• When an unrecoveratle I/O error on the 
recorder file occurs ~hile the reccrd 
indicated is being accessed, the record 
is ignored and processir.g ccr.tinues. 
If this error persists, run EREP to 
retrieve the inforrraticr. frcn the file 
and re-create the file using different 
disk eJetents. 

• When SYSREC becomes full, nc further 
recording occurs until the file is 
purged. To avoid the risk cf lcsir.g 
statistics, run EREP. No recycling of 
the file occurs. 

• For system termination situations (for 
example a machine check ~as 
unrecoveratle, the channel caused 
system reset, or t~o char.nels are 
damaged) encountered by MCAR/CCH, 
recording is attenFted. DeFer.ding cn 
the success of recording, the execution 
of EREP is requested. Ar. attenFt is 
rrade to write a message to the 
operator. If the attenFt is 
unsuccessful, the message code is in 
low main storage. 

• If the recorder file is rrcre than 90% 
full at IPL time, the operator is 

Problem Determination 

requested to run EFEF to pre~ent the 
loss cf pertinent errcr data. 

EREP can Ferforrr any ccnrinaticn cf the 
follcwing cptions: 

• Edit/Frint the entire SYEREC file. 

• Create cr update the tistory/RDE taFes. 

• selectively retrieve reccrds fron the 
SYEREC file cr histcry/RrE taFes fcr 
editing and printing. 

• Sunrrarize the SYSREC file. 

• Create cr update a TES histcry taFe. 

• Edit/Frint TES data frcn tte SYSREC 
file. 

• Surrrrarize TES data frcrr the EYSREC file 
cr histcry tape. 

• Clear the SYSREC file. 

EREP HIS!CRY TAPE 

There are two EREF history taFes: the 
history/RtE taFe and the TES histcry taFe. 
The histcry/RDE taFe is created and ~Fdated 
fron the SYSREC file and ccntains all 
reccrd tYFes found on SYSFEC. Tte TES 
histcry taFe is alsc created frcn the 
SYSREC file tut it ccntair.s taFe errcr 
reccrds-cnly. If your installaticn 
contains a history/RtE taFe and a TES 
histcry taFe, toth these tapes stc~ld te 

'created or updated en the sane run. If 
this Frccecure is not fcllo~ed, the TES 
histcry taFe rray ccntain redundar.t data cr 
nay have cata rrissin~. 

Retain the histcry/FDE ano TES histcry 
tapes for Froblerr deterrrinaticn. The 
histcry/RtE tape can te tsed as inFut to 
certain en-line test Frcgrarrs cf CITEF. 
The TES history taFe can te Frinted ~ith 
the ESTVUT utility pregrarr. The 
histcry/RtE tape should also te retained 
for use by the CEo 

Problem Determination 2.20.1 



Figure 11.6 summarizes the logical units 
used by EREP. Figures 11.7 and 11.8 show 
~he use of the history options. 

The history/ROE tape is created and updated 
using the EREP history option. This tape 
contains RDE data only if ERRLOG=RDE is 
specifiej at system generation. A magnetic 
tape unit assigned to SYS007 must be 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 r~BL cards must be included for 
UPNEW). When the tape becorres full or when 
a seconj tape must be mounted, the operator 
is notified via SYSLOG. 

Note: If EREP is link-edited as a 
~~I¥-relocating program, an LBLTYP card is 
needed when EREP builds a history/RDE tape. 

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/ROE options. 

Pigure 11.6. These are the logical units 
that EREP uses. 

The TES history tape is created and updated 
using the EREP TES options. A magnetic 
tape unit assigned to SYE007 must be used 
fer this function. The filename of the 
tape file must be TAPEIN when the file is 
created and TESUP when the file is updated. 

II JOB EXAMPLEI 
II TLBL EREPNEW 
II TLBL TAPEIN 
II ASSGN SYS007,X'cuu' 
II ASSGN SYS009,X'cuu' 
II LBLTYP TAPE 
II EXEC EREP 
OPTION HIST,NEW 
OPTION TES,TAPE,NEW 

I:: 
1& 
II JOB EXAMPLE2 
II TLBL TESUP 
II TLBL ERE PUP 
II ASSGN SYS007,X'cuu' 
II ASSGN SYS009,X'cuu' 
II LBLTYP TAPE 
II EXEC EREP 
OPTION EDIT 
OPTION TES,TAPE 
OPTION HIST 

I:: 
1& 

EREPNEWand EREPUP must be the filenames 
for new history file(s) or for updating. TAPE I N 
and TESUP must be the filenames for ,a new TES 
history tape or an updated TES history tape. 

Figure 11.7. Examples of jot 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 Prints the summarization of SYSREC onto SYSLST. The file is summarized by the hardware group(s) listed 
DISK in· the GROUP oarameter. 

I 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 file are summed together. 
CPU 

} I 2715 
ALL 

CPU=xxxxxx,yyyy 

OPTION HIST,NEW[,2] 1. Creates the history/ROE tape on SYS009 
2. Clears SYSREC. 

OPT I ON H 1ST [,2] 1. Updates the history /RDE tape on SYSOO9 
2. Clears SYSREC. 

OPTION EDIT 1. Edits and prints SYSREC onto SYSLST 
followed by 2. Creates or updates the history/ROE 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 SYSOO7 
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 ofthe tape data from SYS·R EC onto SYSLST in the summarized tape unit 

format. 

OPTION TES,SUM,VOL 1. Updates the TES history tape on SYS007 
2. Summarizes the tape error data on SYSREC by volume serial number. 

OPTION TES,PRINT,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. 

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. 

OPT I ON TES,NOT APE,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 historylRDE 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/ROE tape (see note 2). 

(none). Edits and prints SYSREC onto SYSLST. 

Note l
. Records are selected by specifying select parameters See Figure II. 10 for the possible select parameters. 

Note2 • ROESUM does not summarize across multiple volumes. If EOF is encountered before the entire requested reporting peflod has been covered (this can be checked through the 
end date printed on the ROESUM listing), rerun ROESUM using the next volume in the multiple volume history/ROE file and the same reporting period you specified during 
the first ROESUM execution. A listing with the remainder of the requflsted information is thus generated. 

Figure 11.8. These are the EREP oftions. 
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r---------------------------------------------------------------------------------------, 
I Job stream required to catalog the EREP program into the core image library. I 
~---------------------------------------------------------------------------------------~ 

II JOB CATALOG 
II OPTION C~T~L 
PH~SE EREP,S+80 
PH~SE EREP,+O 
INCLUDE IJBECAL~ 

(for tackground execution) } 
(for self-relocating execution) 
(EREP monitor) 

choose cne 

II EXEC LNKEDT 
INCLUDE IJBECALB 

II EXEC LNKEDT 
INCLUDE IJBECALC 

II EXEC LNKEDT 
INCLUDE IJBECALD 

II EXEC LNKEDT 
INCLUDE IJBECALE 

II EXEC LNKEDT 

(EREP editlselect retrieval) 

1* 
1& 

(EREP summary) 

(EREP TES) 

(RDE summary*) 

~---------------------------------------------------------------------------------------~ 
I * rhe RDE summary function only supplies meaningful information if ERRLOG=RDE has I 
I been specified at system generation tirre. I l _______________________________________________________________________________________ J 

The EREP program is a modular, 
self-relocating program. However, if the 
supervisor is tatched-job only, EREP must 
be link-edited to the end-of-supervisor 
address. It can run in a 14K byte 
partition using standard job control 
statements. when the environmental data is 
needej or the SYSREC file tecomes full, 
EREP can be executej from SYSLOG or SYSRDR 
by specifying: 

II EXEC EREP 

EREP then issues a message to the cperator 
via SYSLOG requesting the logical unit, 
either SYSLOG or SYSIPT, that is to be used 
for entering the EREP options: 

3E11D ENTER OPTION SOURCE, C=CARD, 
S=CONSOLE, N=NONE 

A response of N or END results in the 
SYSRE~ file being edited and printed (this 
is also the default). If the operator 
responds ~ or S followed by END, the systerr 
waits for option data from SYSLOG or 
SYSIPT. If the job has to be canceled at 
this time, the operator must type in 
C~NCEL. ~ny response other than C, S, N, 
CANCEL, or END results in the message 

3E25I INVALID RESPONSE 

being printed followed by message 3E11D. 

When the EREP options are entered via 
SYSIPT~ only one option per card is allowed 
(for example, HIST UPNEW, 2 is considered 
one option). Each option may only be 

entered cnce for each Execution of the EREP 
program. 

When the 
SYSLOG, the 
Fositions. 
follow the 
line(s). 

EREP options are entEred via 
entry must not exceed 80 
The pararreters, if any, should 

OPTION statement on subsequent 

Repeat this procedure for each option; 
when all the options haVE teEn specified, 
press END to continue processing. 

Embedded blanks within the operation, 
cFticrr, cr parameter statements are not 
allowed for input from both SYSLOG and 
SYSIPT. Misspelled words, syntax errors, 
duplicate option statements, and 
unsuFPorted options are invalid. When 
input is from SYSIPT, these errors cause 40 
tytes of the card to be Frinted on SYSLOG, 
followed by the message 

3E04I INVALID PARAMETER 

cr 

3E12D INVALID OPTION 

At this time, you may place a corrected 
card in SYSIPT ~nd press END to process the 
desired option. If you do not want to 
process the card in error, only press END; 
the Frograrr will then ignore that option 
card. Enter CANCEL and press END to cancel 
the EREP Frogram. EREP allows multiple 
options. See Figure 11.9 for a summary of 
the EREP cFtions. 
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The EREP options are: 

EDIT I 
CLEAR I 
SUM * I 

OPTION~ HISTn ,NEW H,2~ I 
LUPNEW J I ~['NEWl f,PRINT[,SUM [,SUMTAPE]] I,VOlJl 1 

~ TES - - - - - - -l- -t - - - - - OPTION TES ~SUM [,SUMTAPE] Lvoll J 
,SElECT[,TAPE]** I ,NOTAPE!,PR1NT[,SUM[,SUMTAPE1ILVOlJ! 

RDESUM I I ,SUM [,SUMTAPE]\'VOll 

I 

* If this option is choosen, the G ROUP and, if required, the CPU parameters may be used to specify the type 
of summary to be performed. 

I DISK 

( TAPE J 
MICR/OCR 

GROUP= UNITREC I) 
TP I 
CPU 

, 2715 
All 

} 
I 

CPU=xxxxxx, yyyy 

where xxxxxx the CPU volume serial 
number 

yyyy the CPU model number. 

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

Figure 11.9. The EREP options and the summary parameters. 

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

3E03~ ENTER SELECT PAR~METERS 

3E05A ENTER SUM~~RY P~RAMETERS 

is printed on SYSLOG. You may execute the 
SUM or SELECT function again by entering 
parameters at this time. If you wish to 
terminate the SUM or SELECT option, press 
END. 

~QI~: 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 by 
channel and unit address (CUA) within each 
device group (unsupported, tape, disk, TP, 
unit record, MICR/OCR). ~fter the Unit 
Check records the channel check, machine 
check, 2715, and IPL/EOD records are 
displayed. Retain these printouts for 
problem determination. 

EREP displays IB~ 2715 error records 
from the SYSREC file in the order: 
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adapter, special codes, and area stations. 
~he 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 s~ecial codes records are grouped 
fcr editing and printing cy area station 
address, CUA, and special code. ~ll area 
station records on SYSREC are surrmarized by 
device address, area station, ID, and CUA 
during editing and printing. 

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



I 
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 j 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 < yyddd, yyddd } All recordings made within a time span (measured in days) may be selected for printing. If two 
yyddd 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. 

JOBo 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. 

TE RM· 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. 

fREA } 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 parameters. 

£~~~g: The CLE~R option causes EREP to 
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. CLE~R is forced if 
HIST, or HIST with optional parameters, is 
specified. 

SUM: The SUM option allows hardware groups 
on-the IJSYSR2 file to be summarized. rhis 
function can: 

• Accumulate certain bits and bytes in 
CPU logouts within MCAR/CCH records. 

• Accumulate statistical and sense byte 
data from unit 2heck records. 

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

station, 2715, ID, and channel and unit 
address. 

The SYSREC file may ce summarized, or 
one or more hardware groups rray be 
surrrrarized. The GROUP parameter should 
immediately follow OPTIOK SU~. 

f 
DISK l 'TAPE 
MICR/:)CR 

GROUP= t ~~ITREC f 
CPU 
2715 
ALL 

These entries may ce wade in any order 
with commas separating them, following 
OPTION SUM. If the GROUP parameter does 
not follow OPTION SU~ or if it contains an 
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error which the operator does not correct, 
the EREP program summarizes the SYSRE2 file 
for the tape hardware group. 

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 ~odel number. 

If no 2PU is provided, records from all 
CPUs appearing in the SYSREC file are 
summed together. 

You can execute the SUM opticn rrore than 
once during an EREP run if you enter the 
option and parameter control staterrents via 
SYSLOG. ~fter the summary is performed 
with one set of parameters, the IT:essage 

3E05A ENTER 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 because a 
summary of all records is made. When the 
summary has been completed, EREP ~rocesses 
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, ta~e, 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 2115 group uses 10K bytes of storage, 
even if more storage is available. If 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 records are 
processed. This is done until all 2715 
records are processed. 

In the 8K bytes partition, 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. 

~~~~E!~_!: The job control statements 
required for a summary of the SYSREC file 
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by 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 bytes ~artition, the 
SYSREC file must be read seven times 
because only one table phase can be in 
storage at a time; the disk, tape, and unit 
record groups each require two 8K bytes 
table ~hases and the TP grou~ requires one 
8K bytes table phase. In a 34K bytes 
rartiticn four table phases can be loaded; 
in that case the SYSREC file is only read 
twice tc rrocess all seven table phases. 
If the partition is allocated 42K or 50K 
bytes, the SYSREC file must still be read 
twice. However, when 58K bytes is 
allccated to the partition, all seven table 
~hases and the root ~hase fit in storage at 
the same time and the SYSREC file has to be 
read only cnce. 

r-------------T---------T-----------------, 
IOPTION IPARTITIONINUMBER OF TIMES I 
I I SIZE ISYSREC ~UST BE I 
I I IREAD I 
~-------------+---------+-----------------~ 
IOPTION SUM I 10K I 7 I 
IGROUP=DISK, .---------+-----------------~ 
I TAPE, UNITREC, I 18K I 4 I 
ITP ~---------+-----------------~ 
I I 26K I 3 I 
I .---------+-----------------~ 
I I 34K I 2 I 
I ~---------+-----------------~ 
I I 42K I 2 I 
I .---------+-----------------~ 
I I SOK I 2 I 
I ~---------+-----------------~ 
I I 58K I 1 I l _____________ ~ _________ ~ _________________ J 

Figure 11.11. Partition sizes and number 
of SYSREC reads. 

~!~~E!~_~: 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,271S 

/* 

The 2715 group is sumrrarized first; it 
uses 10K bytes only. If all records cannot 
be processed at the same time, the 
transient is reloaded as many times as 
necessary to process all records. ~fter 
the 2715 records haVE beEn processed, it 
may be wise to utilize all main storage 
available to improve processing time for 



MICR/OCR and CPU groups. A fartiticn cf 
18K bytes allo~s both record types tc be 
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 optien initiates the 
search for these records on SYSRECi 
SELECT,TAPE causes a search cf the histcry 
tape te be performed. 

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

!YPE=MCAR 
VOL=123456 

are considered valid. 

The possible select parameters are listed 
in Figure 11.10. 

Any combination of paraneters nay be 
entered; the EREP program assumes that you 
will only enter select paraneters that 
apply to the records you want. If no 
select parameters are specified with the 
SELECT optien, the MCAR records are 
selected and printed. 

!he SELECT option can be executed ncre 
than once during an EREP run if tbe option 
and parameter control statenents are 
entered via SYSLOG. After selective 
retrieval, ~hen one set of select 
parameters has teen completed. the message 

3E03A ENTER SELECT PARAMETERS 

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

RDESUM: The RDESUM option provides a 
sumnary of information about system 
operation during a specified 1 tc 30 day 
period. This summary is created by 
searching the history/RDE tape, mounted on 
SYSC09. for IPI, EOD, ~CAR, CCH, ar.d Ur.it 
Check records, after which these records 
are edited and printed ontc SYSIS!. The 
infermation provided by the RDESUM option 
includes: 

• The starting and ending date cf the 
report. 

• The date, ti~e~ reason, and subsysten 
responsibility for each IPI. 

• The average run time between IEL and 
EOD (or bet~een twe ccnsecutive IPIs if 
the ROD command was not issued te 
create an EOD record) for the specified 

interval. If specified, the nunber cf 
IPL records that ecc~r in the cl~ster 
interval. * 

• !he subsystem respcnsibility ard n~mber 
ef tines a subsysten caused a System 
Reccvery Incident (a reccverable errcr 
that nay cause systen degradaticn) er a 
Systen Incident (an ~nrecoverable error 
that caused systen failure). 

When RLESUM is used tc retrie~e IFI/ECD 
cate, the starting date cf the retrieval 
pericd nay not have a date before 196C. 

RLESUM cees net summarize acrcss 
nultiple vclumes cf a histcry/RLE file. If 
ECF is enccuntered en the infut tafe, 
RDESU~ gees to ECJ and the repcrt frinted 
reflects the infornaticn available frcn the 
start date to the last reccrd cn the tape. 
!here may be some inaccuracy in the average 
run time per IFI (because R[ESUM dces not 
kr.cw when the Eon cr next IPI recerd ~ill 
cccur, it uses the tine cf the last error 
reccrd tc ccmpute the IPI peried), b~t nc 
ether infcrnation is lcst. R[ES~~ can be 
executed again fer the next ~ol~ne in the 
history/R[E file tc cbtain the renainder cf 
the infcrnaticn fer the cesired reforting 
peried. !he previeusly sfecified fericd 
nay be usec on the subseg~ent ~cl~ne 
because RLESUM starts with the first reccrd 
cr the tafe if the sfecified start date is 
earlier than the date cf the first reccrd. 

!he following rules gcverr. the nethcd 
fcr sunnarizing RDE infornation: 

• If the history/RDE tape coes net 
contain infornaticr. fcr a pcrtien cf 
the required time period, enly these 
dates en the tape that fall within the 
tine ferioc are frecessed. !he actual 
dates processed are reflected cn the 
sunnary listing. 

• If the starting date is defa~lted, the 
first record en the tape is ~sed tc 
start the repcrt. The repcrt is 
stcfped with the specified end date cr, 
if that date is ncre thar. thirty days 
frcn the date cf the first reccrd 
processed, the thirtieth day prccessed. 

• If the end date is defaulted, the 
repert is stopped ~ith the last date cn 
the tape or, if that date is ncre than 
30 cays from the startin~ date, en the 
thirtieth day prccessed. 

* Clustering is the prccess cf searching 
fcr nUltifle lEI reccrds that have occurred 
within a specified number of rrin~tes. 
Clusterin~ can be used tc detect nultiple 
false starts that nay distort other 
informaticn provided by F[ESlM. 
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• If the history/RDE tape ccntairs nc 
records within the specified dates, an 
error message is printed and the repcrt 
is terminated. 

• IPL records are not counted in the 
reports of subsysterrs EI (Systea 
Incidents) or SRI (System Recovery 
Incidents). 

• If an IPL record with a reason code of 
UN, IE, 1M, ME or DF is innediately 
pre~eeded on the tape ty an SRI that 
occcirred within 30 minutes of the IPL, 
the SRI nay be reclassified as an SI. 
The SRI is reclassified if (1) the 
subsysterr ID specified fcr the IPL is 
the same as the device type of the SRI, 
or (2) if the subsysten ID is unkncwn 
(00) • 

• 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. 

• If an SI occurs within ten minutes of 
the IPL record following an SI, the SI 
is counted as a multiple occurrence of 
the first SI regardless of the 
subsystem involved. Interverir.g SRIs 
are ignored. 

• If 16 sequence errors cccur cr. the 
history/RDE tape, RDESUM is terninated; 
if fewer than 16 sequence errors occur, 
the out-of-sequence reccrds are 
ignored. 

RDESUM is executed when the apprcpriate 
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 
conpany name, is entered once tl:e EREPRDE 
phase is in nain storage. ~he ccr.trcl 
infcrmation is entered in response to 
prompter messages. 

HIS~ OR HIST WITH ANY CPTICNAL CPERANDS 

This option copies the data on the SYSREC 
file to the history/RDE tape. All reccrds 
on the tape(s) appear in chronological 
order. If an unrecoverable I/C errcr 
occurs while a record is teing read from 
the SYSREC file, the record is igncred and 
processing continues with the next 
sequential record. If the data fills the 
conplete tape, the message 

3E15A TAPE FULL, MOUNT NE~ ~APE 

is printed on SYSLOG. The cperatcr nust 
mount a new tape and press END to continue 
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prccessing, or he nay respond CAKCEL and 
press END to cancel the EIS~ cpticr.. 

The tape must be ncunted cn SYS009. 
SYSOC9 nust te assigned to a tape drive 
before EREP is executed. ~he tape ccntains 
stardard latels ttat are checked tefore the 
histcry/RrE tape is written. If the wrong 
tape is ncunted, tte wessage 

3E31A ~RONG TAPE, MCU~~ CCRREC~ T~FE 

is printec en SYSLCG. Mc~nt the ccrrect 
tape and press END tc ccr.tinue prccessing, 
cr respcnc CANCEL END to cancel the HIST 
option. ~hen the HIE~ cpticr is specified, 
the CLEAR cption is forced. Tt.e SYSREC 
file is cleared after the histcry/RDE tape 
has teen created cr updated, tt.us 
preventing redundant data tc te transferred 
tc the history/RDE tape the next tirre the 
EIS~ opticn is executed. 

EIS1.LNE!i!.Ll1: This cpticn causes EREP tc 
create a history file cn the tape unit 
assigned tc SYS009. If 2 is alsc 
specified, a second histcry file is created 
cr. the saae tape unit fcr RrE data. The 
data ccntained on toth tapes is identical. 
~he tape(s) contain the ccntents cf the 
SYSREC file. The EYEREC file is cleared 
after all cptions have been executed. 

HIST,UFNE~: This eption causes the tape 
file rrcunted on SYSOC9 (either history or 
RrE) to be updated, after which a new tape 
file is created. If UFNEW is specified, 
~LEL inforrration fer creation and ~pdating 
Rust te included in the jcb strean. The 
SYSREC file is cleared wt.en all cptions 
have been executed. 

TES OR ~ES WI~H ANY CP1ICNAL OPERAKDS 

~he TES cptions previde fcr the editing and 
pr,inting cf the tape errcr reccrds on 
SYSREC anc the surrrrarizing of tape data 
found on either SYSREC cr the histcry file. 

This option can alsc select tape error 
data frca the SYSREC file anc create a TES 
history tape with the sane fcrnat as the 
previcusly supported ESTV tape file. All 
records on the tape appear ~n chrcnclcgical 
crder. If an unrecoveratle I/C error 
occurs while reading a reccrd frca the 
SYSREC file, the reccrc is i~ncred and 
processing continue~ with the next 
sequential record. If tt.e data fills the 
corrplete tape, the rressage 

3E15A ~AFE FULL, ~CUNT NE~ TAPE 

is printec cn SYSLCG. Tt.e operator rr~st 
rrount a new tape and press EKr, cr he nay 



--~------------ -----------------------
OPTION CARD COMMENTS 

OPTION TES,NEW Creates a TES history tape. 

OPTION TES Updates a TES history tape. 

OPTION TES,PRINT Updates the TES history tape and then edits and 
prints the tape error data from SYSREC onto SYSLST in the 
detail tape unit format. 

OPTION TES,NOTAPE,PRINT,VOL Edits and prints the tape error data from SYSREC 
ont9 SYSLST in the detail volume serial number 
format. 

OPTION TES,NOTAPE,PRINT Edits and prints the tape error data from SYSREC 
onto SYSLST in the detail tape unit format. 

OPTION TES,PRINT,NEW,VOL 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. 

OPTION TES,PRINT,VOL Updates the TES history tape and then edits and 
prints the tape error data from SYSR EC onto SYSLST 
in the detail volume serial number format. 

OPTION TES,PRINT,SUM, VOL 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. 

OPTION TES,PRI NT,SUM,SUMTAPE, VOL 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. 

OPTION TES,NOTAPE,SUM Edits and prints the tape error data from SYSREC 
onto SYSLST in the summarized tape unit format. 

OPTION TES,NOTAPE,SUM,SUMTAPE Summarizes and prints the tape error data from the 
history tape onto SYSLST in the summarized tape 
unit format. 

Figure 11.12. EREP options for tape statistics. 
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The tape must be mounted on SYS009. 
SYS009 must be assigned to a ta~e drive 
before EREP is executed. The tape contains 
standard labels that are checked before the 
history/ROE tape is written. If the wrong 
tape is mounted, the message 

3E31A WRONG TAPE, MOUNT CORRECT rAPE 

is printed on SYSLOG. Mount the cqrrect 
tape and press END to continue ~rocessing, 
or respon1 CANCEL END to cancel the TES 
option. The history/ROE 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 be 
redundant or lost. 

!~~L~~~: rhis causes EREP to create a TES 
history file on the tape unit assigne1 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 frint 
this tape file. 

TES: EREP updates the TES history tape on 
SYS007. 

~~~L~Qt~R~LfBI~~: Causes the tape data on 
SYSREC to te edited and printed onto 
SYSLST. Data is printed in the detail tape 
unit format. 

~~~LfB!~!L~~~: 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. 

~~~Lf~!NT: The TES history tape, which is 
mounted on SYS007, is updated. The tape 
error data on SYSRE2 is then edited and 
printed onto SYSLST in the detail tape unit 
format. 

~~§L~Q!~f~L§Q~: The tape error data on 
SYSRE2 is summarized by tape drive. 

~~~L~Q!AP~LfBI~!L~Q~: The tape error data 
on SYSRE2 is edited and printed onto SYSLST 
in the detail tape unit format. Then the 
tape error data on SYSREC is surrmarized by 
channel and unit and printed onto SYSLST. 

~~~L~~~L~Q~: The rES history tape on­
SYS007 is updated. Afterwards the tape 
error data found on SYSREC is summarized by 
volume serial number. 
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'I'ESLPRINT,VOL: The TES history tape 
rreunted-cn SYS007 is ufdated. The tape 
error data on SYSREC is edited and printed 
ento SYSLST in the detail volurre 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) prograrr frovides processing 
options for the tape error statistics 
records cn SYSREC. 

Tape records can te edited and printed, 
or summarized, together with the other 
records en SYSREC; yeu may also choose to 
have only the tape error records of the 
file selected or sumrrarized. If the SYSREC 
file has been used to create a history/ROE 
tape, the records on that tape contain the 
same information as the SYSREC file 
ccntained. In this case the tape error 
statistics records can ce selected or 
summarized from the history/ROE 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 en the SYSREC file for tape error 
statistics is written on the TES history 
file. The information written on the TES 
histery file consists cf: 

• Date the record was collected. 

• Physical address of the device on which 
the tafe volume was rrounted. 

• Nurrter of temporary read errors. 

• Number of temporary write errors. 

• Nurrter of permanent read errors. 

• Nurrber of permanent writE errors. 

• Number of error gafs encountered. 

• Numter of noise tlocks encountered. 

• Number of cleaner actions taken. 

• Nurrber of SID instructions issued. 

• The vclume serial numcer, if the tape 
was a standard labeled volume. 

• Bleck length if the volume contained 
fixed-length blocked records. 



OPTION TES LSUM[,SUMTAPE] [,VOL] 

[

,NEW] f,PRINT[,SUM [,SUMTAPE]J [,VOL]] 1 
,NOTAPE: /,PRINT[ ,SUM [,SUMTAPE 1J [,VOL Jj 

,SUM [,SUMTAPE][,VOL] 

Figure 11.13. The EREP tape options • 

• Tape density of the tape volurre. 

The history/ROE tape and the rES history 
tape must always be updated on the sane 
run. Failure to update both these tapes on 
the same run may result in redundant 8r 
lost data on the TES history tape. When 
PRINT is specified the detail records on 
SYSRE2 are printed on SYSLST. When SUM is 
specified, the tape error statistics are 
summarized on either the history tape or 
SYSRE2. 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 
recorjings for more than 90 distinct 
volumes and EREP is run in a 10K byte 
partition, the SYSRE2 file is read and 90 
volumes are summarized; then the SYSREC 
file is processed again and the rerraining 
(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 
summarizej on only one read through 8f the 
SYSREC file. Approximately 12 additional 
volumes can be processed for each lK bytes 
added to the partition. To calculate the 
number of volumes that can be summarized in 
a particular partition, use the following 
formula: 

r-----------------------------------------, 
I ( 80 byteS) I 
I P - if tape is - 2740 I 
I assigned I 
I N =--------------------- I 
I 82 I L _________________________________________ J 

EXAMPLES 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 11.12. ~he summarized 
fcrrrat ccrrtines the individual recordings 
(for example, Unit Check, Volume Dismount, 
and End-cf-Day records) either by volume 
serial nurrber or by tape unit and prints 
the summarized statistics. The detail 
fcrrrat prints each reccrding in either 
volume serial number format or tape unit 
fcrrrat. Whenever detail or summarized data 
is printed in volume serial number format, 
the data is printed in sequence by volume 
serial number. 

~~~~£1~_1: Print detail tape error 
statistics from SYSREC. The information is 
printed in the format of record 4 of Figure 
11.14. Enter the follcwing job control 
sta temen t s: 

// EXEC EREP 
OPTION TES,NOTAPE,PRINT 

/* 

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

// EXEC EREP 
OPTION TES,NOTAPE,SUM 

/* 

~xa~Ele_l: Print the detail tape error 
records and then print their surrrrary by 
vclurre serial number. The data is printed 
in the forrrat of reccrds 1 and 3 of 
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Figure 11.14. The following job centrol 
statements: 

/1 EXEC EREP 
OPTION TES,NOT~PE,PRINT,SUM,SUMT~PE,VOL 

1* 

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

3E08A MOUNT SCR~TCH T~PE ON SYS008 

is printed on SYSL03. 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 eptions 
to be canceled. Any other response results 
in the messages 

3E25I INVALID RESPONSE 
3E08~ MOUNT SCRATCH T~PE ON SYS008 

being printed on S~SLOG. 

~!amp!~_~: 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 forrrat (record 
2 of Figure 11.14). The tape error records 
on the history tape are then surrmarized and 
printed on SYSLST in the summarized volume 
serial number format (record 1 of Figure 
11.14). Enter the folloNing job control 
statements: 

II LBLTYP TAPE 
/1 TLBL EREPNEW 
/1 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 S~S007 

is printed on SYSLOG. After the TES 
history tape has been updated, the tape 
error data on SYSREC is edited. The 
message 
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3E08A MOUNT SCRATCH TAPE ON SYS008 

is ~rinted 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 ta~e is updated 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 ~rocess the data on the 
TES history tape. This utility program, 
durr.~s the TES history file on SYSLST. 

~Qg:!:.!:ol ~ar9:~_gece~~ary to_!:un_ES!Y!!~. 
ESTVUT can be executed either from a card 
reader or from SYSLOG. An example of the 
job control statements required for ESTVUT 
is: 

1/ JOB ESTVDUMP 
1/ ASSGN SYSOOS,X'181' 
II ASSGN SYSLST,X'OOE' 
1/ TLBL TAPEIN 
II LBLTYP TAPE 
1/ EXEC ESTVUT 
1* 
1& 

§y~~sli£_Uni~~~~iggmen~~: Every symbolic 
unit required for execution of the ESTVUT 
program must be assigned, either 
terrperarily for one jot or permanently. 

• SYS005 must be assigned to the magnetic 
tape unit on which the TES history file 
is rrcunted. 

• SYSLOG must be assigned to a 3210 or 
3215 fer all executions of ESTVUT in 
order to log inquiries and accept 
replies. 



• • 
• • RECORDtll SUMMARY MAGNETIC TAPE ERROR STATISTICS XX/XXX 

• • 
• VOLUME PERM PERM TEMP TEMP SIO NRZI CPU MOD ERASE CLEANER • SERIAL DATE READ WRT RD WRT COUNT NOI SE 10 SERIAL NO GAP ACTION 

• • 
• • 
• • 
• RECORDtl2 DETAIL MAGNETIC TAPE ERROR STATISTICS BY VOLUME DATE XX/XXX • 
• • VOLUME TIME TU ROj PERM PERM TEMP TEMP SIO BLOCK PROGRAM CPU MOD DENSITY 

• SERIAL DATE OF DAY CUA SERIAL WRT READ WRT RD WRT COUNT LENGTH ID ID NO • 
• • 
• • 
• • RECORDtl3 SUMMARY MAGNETIC TAPE ERROR STATISTICS XX/XXX 

• • JU 510 TEMP TEMP PERM PERM NRZI EQUIP OVDR EARLY WR TM I BG FEED VEL PART SLOW EXC 

• • CUA SERIAL DATE COUNT RD WRT RD WRT NOISE CK RUN END CHECK DROP THRU RTRY REC BaR PAM8 

"0 • • Ii 
0 
rr 
I-' • • (0 

==l 

t:1 • • (0 

it RECORD'I4 DETAIL MAGNETIC TAPE ERROR STATISTICS BY TAPE ~NIT DATE XX/XXX (0 

11 • • =3 
~. 

!j 
OJ • TU VOLUME TIME TEMP TEMP SIO DENS I TY NRZI R/W WR TG LRC CRC ECC SKEW ERLY VEL 
it • ~. 

0 CUA SERIAL DATE SERIAL OF DAY RD WRT COUNT NOISE VRC VRC MTE EOC ENV ERR BaR CHG TIE 
!j • • '" w Figure II. 14. The EREP w TES print fornats. • 



r---------------------------------------------------------------------------------------, 
I VOLUME TIME CHANNEL TEMP TEMP PERM I 
I SERIAL DATE OF DAY IUNIT READ WRITE READ I 
I xxx xxx yr/day hr.mn.sc. cuu nnn nnn nnn I 
~---------------------------------------------------------------------------------------~ 
I PERM NOISE ERASE CLE~NER SIOS TAPE ELOCK I 
I WRITE BL02KS GAPS ACTIONS USAGE DENSI~Y LENGTH I 
I nnn nnn nnn nnn nnnnn nnn nnnnn I L _______________________________________________________________________________________ J 

Figure 11.15. ESTVUT print format. 

Label Information: Label information must 
be avaIlable-to-the system whenever the 
devices are used in the execution of 
ESTVUT. 

• The first operand of the TLBL statement 
for the input tape must be T~PEIN. 

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

Contents and Format of Printed out~~: 
When the operator specifies a printer as 
output device~ the collected error 
statistics are formatted and printed as 
shown in Figure 11.15. 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 

2.34 DOS Version 4 System Control and Service 

~at~lQg!g~~ST~UT: ES~VUT consists of one 
module that has to be cataloged in the core 
irrage 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 irrage library. 

/1 JOE CAT~LOG 
II OPTION CAT~L 

PHASE ESTVUT, {+~} 

INCLUDE IJBTESUT 
II EXEC LINKEDT 
/& 

• +0 is used for a multiprograrrming 
system. 

• S is used for a non-multiprogramming 
(batched-job) system. 



/& command 2.13 

accounting, job 2.10 
ALLOC command 2.10 
ASSGN command 2.10 
assignment, symbolic unit 

CANCEL command 
cataloging EREP 
cataloging ESTVUT 
CEAIDS 2.2 
CEAREA 2.2 

2.10 
2.23 

2.34 

2.32 

2.6 channel check handler (CCH) 
CLEAR function 2.25 
cluster interval 2.27 
codes for device types 
combined recording 2.8 
command, 2.10 

2.16 

ALLOC 2.10 
ASSGN 2.10 
CANCEL 2.10 
DLAB 2.10 
DLBL 2.10 
EXTENT 2.10 
JOB 2.10 
MAP 2.10 
MODE 2.10 
MTC 2.12 
OPTION 2.13 
ROD 2.4 
SET 2.13 
TLBL 2.13 
VOL 2.13 
XTENT 2.13 
ZONE 2.13 

core image library sizes 
counter overflow record 
creating a recorder file 

2.18 
2.8 
2.4 

DASD label information 2.10 
data security erase (DSE) 2.12 
device, 

deletion 2.3 
ERP 2.7 
error recovery 2.7 
types 2.16 

DLAB command 2.10 
DLBL command 2.10 
DSE 2.12 

ECC 2.5 
ECC modes 2.6 
EDIT function 2.24 
editing and printing program 2.20 
EFL 2.6 
EFL threshold values 2.6 
entering EREP options 2.24 
entry, PUB2 table 2.3 
environmental recording, editing, and 
printing (EREP) 2.3 

EREP 2.3 
cataloging 2.23 
logical units 2.21 

EREP (continued) 
options 2.22 
partition size 2.26, 2.31 
processing example 2.21 
tape options 2.31 

ERPIB 2.6 
error, 

correction codes (ECC) 2.5 
frequency limit (EFL) 2.6 
record types 2.8 
recording types 2.3 
recovery, device 2.7 
statistics for tape 2.28 
volume analysis 2.8 

ESTVUT utility program 2.34 
EVA 2.8 

Index 

example of processing EREP 
extended logout area 2.4 
EXTENT command 2.10 

2.21 

file, recorder 2.4 
functions, 

CLEAR 2.25 
EDIT 2.24 
librarian 2.19 
RDESUM 2.27 
SELECT 2.27 
SUM 2.25 

GROUP parameter 2.25 

hard MCI 2.5 
hardware instruction retry (HIR) 
HIR modes 2.6 
HIST option 2.28 
history/ROE tape 2~2l 

individual recording 2.8 
interface, job accounting 2.10 
interval, cluster 2.27 
IOTAB macro 2.3 
IPL summary -2.2 
IPL/EOD record 2.8 

job accounting 2.15 
JOB command 2.10 
job control summary 2.2 

label information, DASD 2.10 
librarian summary 2.2 
libraries, private 2.19 
library sizes, 

core image 2.18 
relocatable 2.18 
source statement 2.19 

library space requirements 2.1 
loading the supervisor 2.15 
logical units for EREP 2.21 
logout area, extended 2.4 

2.5 

Index 2.35 



machine check analysis and recording 
(MCAR) 2.5 

machine check interrupt (MCI) 2.5 
main storage requirements, minimum 
maintenance, library 2.20 
MAP command 2.10 
MCAR 2.5 
MCAR operating modes 2.6 
MCI 2.5 

hard 2.5 
recorvered 2.5 
soft 2.5 
unrecoverable 2.5 

2.2 

miscellaneous data recorder (MDR) 
MODE command 2.10 

2.8 

mode, 
ECC 2.6 
HIR 2.6 
quiet 2.5 
recording 

MTC command 
2.5 

2.10 

OPTION command 2.13 
option HIST 2.28 
option TES 2.28 
options, EREP 2.23 
overflow, counter 2.8 

parameters, 
GROUP 2.25 
select 2.25 
summary 2.24 

partition size for EREP 
PDAIDS 2.2 
PDAREA 2.2 
portability 2.4 

2.26 

print format, EREP TES 2.33 
print format, ESTVUT 2.34 
printing (EREP) program 2.3 
printing program 2.20 
private library creation 
private library maintenance 
problem determination summary 

2.19 
2.20 

processing EREP 2.21 
processing TES records 
PUB2 table 2.3, 2.8 
PUB2 table entry 2.3 

quiet mode 2.5 
QTAM 2.15 

RDESUM function 2.27 
reallocation of storage 
record types, RMSR 2.5 
record-on-demand command 
recorder file 2.4 

creation 2.4 
parameter 2.13 

recording, 
combined 
individual 
mode 2.5 

2.8 
2.8 

types of error 2.3 

2.2 

2.31 

2.5 

2.4 

recording and printing program (EREP) 
recovered MCI 2.5 
recovery management support recorder 
recovery transient area (RTA) 2.7 
recovery, device error 2.7 

2.36 DOS Version 4 

2.3 

2.3 

reliability data extractor (RDE) 
relocatable library sizes 2.18 
requirements for space 2.17 
requirements, system generation 
RF parameter 2.13 
RMSR 2.3 
RMSR record types 2.5 
ROD command 2.4 

2.12 security erase, data 
SELECT function 2.27 
select parameters 2.25 
service, library 2.20 
SET command 2.13 
SET statement 2.15 
size of directories 
size of libraries 
soft MCI 2.5 

2.17 
2.17 

source statement library sizes 
space requirements, directories 
space requirements, libraries 
statements, SET 2.15 
statements, job control 2.14 
storage reallocation 2.5 
storage requirements, minimum 
SUM function 2.25 
summary parameters 2.23 
supervisor loading 2.15 
supervisor summary 2.2 
symbolic unit assignment 2.32 
SYSREC 2.4 
system, 

incident (SI) 2.28 
generation requirements 2.3 
recorder file 2.4 

2.8 

2.3 

2.19 
2.17 

2.18 

2.2 

recovery incident (SRI) 2.28 

table, PUB2 2.3 
tape, 

error block by volume (TEBV) 
error statistics 2.28 
history/RDE 2.21 
options, EREP 2.31 
TES history 2.21 
volume dismount record 2.8 

TEBV table 2.7 
TES 2.28 

history tape 2.21 
options 2.27 
print formats 2.33 
processing 2.30 
record processing 2.31 

threshold values 2.6 
TLBL command 2.13 
types of devices 2.16 

unit check record 2.8 
unrecoverable MCI 2.5 
utility program, ESTVUT 

VOL command 2.13 

XTENT command 2.13 

ZONE command 2.13 

2.34 

2.3 



Module 2. Data Management Concepts 

Module Outline 

WHAT HAS BEEN CHANGED IN DATA MANAGEMENT? 3.2 
3330 3.2 
3505/3525 3.2 

INDEXED SEQUENTIAL FILE MANAGEMENT SYSTEM 3.3 
Requirements 3.3 

Indexed Sequential Disk Storage Space Formulas for the IBM 3330 3.3 

DIRECT ACCESS METHOD 3.4 
Capacity Record 3.4 

DIRECT ACCESS STORAGE DEVICES 3.5 
IBM 3330 Disk Storage 3.5 

Storage and Record Capacity 3.5 

OMR AND RCE MODES AND THE FORMAT DESCRIPTOR CARD 3.7 
RCE Format Descriptor Card 3.7 
OM R Format Descriptor Card 3.7 

Coding an Input Card for OMR 3.7 
OM R Data Records 3.8 

,. 



What has been Changed in Data Management? 

Data Management no~ includes support for 
the IBM 3330 Disk Storage, the 3400-series 
Magnetic rape Units~ the 2596 Card Read 
Punch, the 3505 Card Reader, and the 3525 
Card 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: 

• ISFMS. Storage space formulas for the 
two-disk devices have been added. 

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

• Q~~Q. A description of the new disk 
device and its record and storage 
capacities has been added. 
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3505/3525 

Some appendix information has been added 
for the 3505 and 3525 card devices. This 
information logically fits in the base 
~ublicaticn as ~ppendix J. The 3505 and 
3525 can bcth be used in normal mode, 
Optical Mark Read (OMR) mode, and Read 
Colurrn Elirr-inate (RCE) mode. To explain 
these modes~ the new information contains: 

• Descriptions of the RCE and OMR format 
descri~tor cards. 

• How to code an input card for OMR. 

• A description of the format of OMR data 
records. 



Indezed Sequential File Management System 

Requirement. 

INDEXED SEQUENTIAL DISK STORAGE SPACE 
FORMULAS FOR THE IBM 3330 

Three formulas are used to compute IBM 3330 
Disk Storage requirements for an indexed 
sequential file. rhe known quantities for 
the computation given are: 

D data length 
K = key length 
c = constant 

o if K = 0 
56 if K :t- 0 

B = block length (data length x number 
of records) 

X number of prime data tracks per 
cylinder 

L number of bytes (10) for overflew 
link information. 

1. ~Q_£~!£~~~te~he~umber Qf-2~!me dat~ 
r~corg~_E~~£Y!inQ~_i~E~l 

let: 

number of prime data records on a 
shared track 
number of records on a non-shared 
track. 

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. 

rhen: 

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

2. 

3. 

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

b. Determine the number of bytes 
remaining on the track for prime 
records (T2) " 

T2=13,165-T1 

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

if T2 is negative, set A=O, 
if T2 is zero, set A=l~ 
if T2 is ~ositive, set 

T2 
A=l+--------

135+c+K+B 

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

13,165-(K+B) 
C=l+-----------

135+c+K+B 

cow~ute the numter of prime records 
per cylinder (Npr) ty substituting for 
A" C, and X in 

Npr=A+C(X-1) 

To determine the numrer of overflow 
!:ecerdLE~rt!:~ck iNorl 

ccro{:ute: 
13 'r 165 - (K + D + L) 

Nor=l+--------------
135+c+K+D+L 

To determine the number of cylinder~ 
or master index records Eer ~rack 
INirl 

compute: 
13,165- (K+10) 

Nir=l+-------------
135+c+(K+l0) 

~ot~l Allow for a dummy record. 
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Direct Access Method 

Capacity Record 

2:S11 

2314/2319 

3330 

2321 

Volume 

Number 

(M) 

0 1 

0-221 0 

0-221 0 

0-221 0 

0,221 0 

I 
Address specified by 
SEEKADR=name 

Cell 

(88) 

2 

0 

0 

0 

0-9 

Cylinder 

(CC) 

3 4 

0 0-199 

0 0-199 

0-403 

0-19 0-9 

5 

0 

0 

0 

0-4 

Figure 111.1. DASD address format. 

Head 

(HH) 

6 

0-9 

0-19 

0-18 

0-19 
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Record 

(R) 

7 

0-255 - r---

0-255 

0-255 

0,255 

I 
Required for record 
reference by I D 

Bytes 

May contain 



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. rhese 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. 

Track capacity in bytes 

Storage 

Direct Access Storage Devices 

STORAGE AND RECORD CAPACI~Y 

Each disk record contains some nondata 
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 ~articles 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. In 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 111.2; the storage capacity 
cf the 3330 is shown in Figure 111.3. 
Further information cn the 3330 is 
available in Reference Manual for IBM 3830 
~~2E~~_fcnt~2I=~~~=!~B=]]lQ=QIs~=~!2E~g~~ 
GA26-1592. 

Bytes per data record 

when RO is used as specified Data records (except for last record) Last record 

Device 

by IBM Programming Systems 

3330 13030 

Record RO used as specified by 
IBM Programming Systems. No 
application data; KL =0; DL =8 1 2 3 

Bytes per record without key 13030 6447 4253 

Bytes per record with key 12974 6391 4197 

Without key With key 

135 + DL 191 + DL + KL 

Number of equal length records that can be stored on a 3330'track 

4 5 6 

3156 2498 2059 

3100 2442 2003 

7 8 9 10 11 12 

1745 1510 1327 1181 1061 962 

1689 1454 1271 1125 1005 906 

RO = Record 0 (track descriptor record) 
DL = Data length 
K L = Key length 

13 

877 

821 

Figure III.2. Record capacities fcr the 3330. 

Without key With key 

DL 56 +KL +OL 

14 15 16 17 18 19 20 

805 742 687 639 596 557 523 

749 686 631 583 540 501 467 
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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) 13,030 247,570 100,018,280 800,146,240 

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 A~pendix I. 

The R2E (Read Column Eliminate) mode is 
supported by the IBM 3505 Card Reader and 
3525 2ard Punch. The OMR (Optical Mark 
Read) mode is supported by the IBM 3505 
Card Reader. OMR is the ability to read up 
to 40 columns of penciled or preprinted 
marked data per input card. rhese 40 
columns can be 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 rracro 
instruction (see the "Supervisor and I/O 
Macros" module). ~ 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 R2E the format descriptor card is 
written as follows: 

N1 

FORM~T (N1,N2), •••. 

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. 

~~~~2!~: The following format descriptor 
card specifies that columns 20 through 30 
and 52 thrcugh 76 are not to be 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 be 
read in OMR mode. N1 must at least 
ce 1 and not greater than 80 or N2. 

N2 Indicates the last column to be read 
in OMR mode. N2 must be less than 
81 and not smaller than 1 or N1. 

Only every other column is read in OMR 
mode; therefore N1 and N2 must both be even 
cr bcth l:e 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. 

~xa~f!~: The following format descriptor 
card specifies that colurrns 1, 3, 5, 7, 9, 
70, 72, 74, 76, 78, and 80 are to be read 
in OMR mode: 

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

CODING AN INPUT CARD FOR OMR 

The following rules apply to the coding of 
an input card to be read in OMR rrode. 

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

Mt)Mf)MDOM 

• Mark characters and punched hole 
columns must be separated by at least 
one cclumn containing neither marks nor 
punches. 

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

MnMnMnnM 

OMR DATA RECORDS 

~lthough OMR data is physically located in 
alternating columns, the data in the I/O 
buffer is compressed into contiguous bytes. 
The relationship of data in card columns to 
the location of the data in storage is as 
follows: 

1. If column n does not contain OMR data, 
the content of column n+1 represents 
the contiguous byte in main storage 
which follows the column n data byte. 

2. If column n contains OMR data, the 
data content of column n+2 represents 
the contiguous byte in main storage 
which follows the column n data byte. 
The jata content of column n+1 is not 
placed in main storage. 

Card Column 1 2 3 4 5 6 7 8 9 

Card Data Pl P2 b M4 fI M6 'b b Mg 

Format .Data b b b F4 - F6 - b Fg 
~ --------Switch from Switch from even 

punch to mark to odd marks 

Format 

I 
Descriptor F 0 R M A T ( 
Card 

Channel Data Pl P2 0 M4 Me t> Mg Ml1 P13 

b = Must have neither hole nor mark data 

1) = Hexadecimal 40 

- = May be character or blank 

Px = Punched data- in column x 

Mx = Mark data in column x 

Fx = Format data for column x 

10 

b 

-

4 

P14 

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

Figure 111.4 shows how these rules apply 
to the data carj 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 rrarginal 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 
rrode. It is your respcnsitility to check 
for this condition. 

If X'3F' is placed in the data~ a X'3F' 
is also placed in tyte 80 of the I/O buffer 
in EECDIC mode and in byte 160 of the I/O 
tuffer in card image mode to indicate that 
an OMR error occurred. 

If the I/O buffer length is less than 80 
(or 160) tytes, the X'3F' is not placed in 
main storage. In that case it is your 
responsitility that each CMR data tyte is 
checked for a X'3F' to indicate a read 
error. Tc determine if a read error 
occurred in a card, you must check if there 
is a X'3F' in either column 80 or 160. 

11 12 13 14 15 16 17 18 19 20 

Mll b P13 P14 P15 P16 P17 P18 P19 Pal 

Fll - b 1i 0 0 1) b 1) fI 
~ 

Switch from 

mark to pu nch 

, 6 ) , ( 9 , 1 1 ) 

P15 P16 P17 P18 P19 Pal 

Figure 111.4. Relationship between format descriptor card and data card. 

3.8 DOS Version 4 Data Management Concepts 



access mechanisrr (3330) 3.5 
address format, DASC 3.4 

tuffer, I/O 3.8 

capacity, record 
capacity, storage 

3.5 
3.6 

DASD address forroat 3.4 
DASD space requirements for ISFMS 
data records, OMR 3.8 
data relationship 3.8 
descriptor card, format 
disk storaJe space formula 

3.7 
3.3 

format descriptor card 3.7 
format, DASD address 3.4 
formula, disk storage space 3.3 

3.3 

I/O tuffer 3.8 
IBM 3330 Disk Storage 
IBM 3505 Card Reader 
IBM 3525 Card Punch 

3.5 
3.7 

3.7 

mark character 3.7 
rrechanism, access 3.5 
MODE parameter 3.7 
mode" optical mark read 3. 7 
rrode, read colurrn eliminate 3.7 

optical mark read (OMR) 3.7 

parameter, MJDE 3.7 

read column elirrinate (RCE) 3.7 
record capacity, 3330 3.5 
relationship, data 3.8 
storage capacity, 3330 3.6 
storage space formula 3.3 

Index 

Index 3.9 



Module 3. Supervisor and I/O Macros 

Module Outline 

WHAT HAS BEEN CHANGED IN SUPERVISOR AND I/O MACROS? 4.2 
SAM 4.2 
DAM 4.3 
ISAM 4.3 
PIOCS 4.3 

SEQUENTIAL ACCESS METHOD (SAM) 4.4 
Declarative Macro Instructions 4.4 

Card File (DTFCD) 4.4 
Card Module (CDMOD) 4.6 
Printer File (DTFPR) 4.8 
Printer Module (PRMOD) 4.9 
Sequential DASD Files (DTFSD) 4.10 

Imperative Macro Instructions 4.13 
Initialization Macros 4.13 

Sequential Processing Macros 4.15 
Work File Macros for Tape and Disk 4.15 
Completion Macros 4.16 

DIRECT ACCESS METHOD (DAM) 4.17 
Record Types 4.17 

Reference Methods 4.17 
Direct Access Macros 4.17 

Direct Access File (DTFDA) 4.17 

INDEXED SEQUENTIAL ACCESS METHOD (lSAM) 4.19 
Indexed Sequential Macros 4.19 

Indexed Sequential File (DTFIS) 4.19 
Initialization - OPEN(R) Macro 4.20 

PHYSICAL IOCS 4.21 
DTFPH Macro 4.21 

SUPERVISOR-COMMUNICATION MACROS 4.22 
Time of Day Macro 4.22 

GETIME -- Get Time of Day in Register 1 4.22 
Checkpointing a Problem Program 4.22 

Checkpoint File 4.22 

CONTROL CHARACTER CODES 4.23 
CTLCHR=YES 4.23 



What has been Changed in Supervisor and I/O Macros 

The inclusien of the 2596, 3505, ar.d 3525 
card readers/punches as well as the 
3400-series taFe drives and the 3330 disk 
has caused a nurrter of alteraticr.s te 
sUFervisor and I/O macros. ~he 
supervisor-communicaticns naerc GETIME ncw 
includes a numter of new parameters in 
order to allow you to ebtain the lccal 
tirre-of-day via this macro if your system 
includes TCD clock sUPFort. 

SAM 

Changes have been made to the CTFCr, CrMOD, 
DTFPR, PRMOC, and DTFSD declarative macro 
instructions. The DTFDI and DIMcr nacres 
can be used for all new devices except the 
2596 the same ~ay they are used fcr cld 
devices. The 3400-series magnetic tape 
units can be processed by neans cf the 
DTFMT and MT~OD macros; these nacrcs need 
not be changed. 

DTECD/CDMOD. The following changes and new 
restrictions have been included for the 
DTFCD. 

• BLKSIZE has a new default of 96 fer the 
2596 and of 160 for the 35C5 and 3525 
in column binary rrcde. 

• CONTROL is net valid fer a 3525 
associated input file. 

• Only DEVADrR=SYSnnn is valid for the 
2596. 

• 2596, 3505, and 3525 can be sfecified 
in DEVICE. 

• IOAREA2 is not valid for 3525 
associated files. 

• Only RECFORM=FIXUNB is allowed if 
FUNC=I is specified. 

• The ASCCFLE, ERRCPT, FUNC, and MODE 
operands base been added. 

Likewise the CONTROL, DEVICE, ICAREA2, 
and RECFORM operands of CDMOD have teer. 
changed and the FUNC oFerand has teen 
added. This also results in an increased 
number of possible module nanes fcr CD~OD. 

DTFPR/PRMOC. The print feature cf the IBM 
3525 Card Punch can be invcked ty neans cf 
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the DTFfF. Therefere tbE fcllcwing 
oFerands have been changec: 

• The ELKSIZE default fer the 3525 is 64. 

• ~hen CTLCHR=ASA is sfeeified, the + 
character nay net te uaed fcr the 3525. 

• Cnly CEVADDR=SYSnnr. is valid fcr 3525. 

• 3525 can be sFecified in the DEVICE 
cFeranc. 

• For the 3525 ERRCP~=IGNORE can be 
specified. 

• The ASCCFLE and FU~C eFerand have teen 
added to the DTFPR. 

Fer the PRMOD sinilar ch~r.ges have teen 
nade tc tl:e CTLCHR, rEV ICE , and ERROPT' 
oFerands; the FUNC oFerand has teen added. 
An increased numter cf fcssitle FRMor nanes 
alsc results from these chan~es. 

rTEsr. rue to the acditicn ef tte IBM 333C 
risk-Storage, the follcwing cFerands have 
teen Il1odified: 

• The largest ELKSIZE sFecifieation 
allcwec is now 1~,C3(. 

• ~3~O can te sFecifiec in the DEVICE 
operand. 

• The ICP-REAl oFerand shculd te ne larger 
than 1~,03C fer EFanned recerd 
Frocessing. 

Irrperatlve Macros. CFEN(F) has teen 
changed tc verify the 3505 and 3525 fermat 
descriFter card. A nunter ef ne~ 
ccnsideratiens have teen included fer the 
PUT nacrc ~hen precessing a 3525 print 
file. The updating fur.cticn fcr a 3525 
file which is Ferfcrnec ttrc~gt the use cf 
an associated file, and the new card 
ccntrcl ccces for the 25~E, 35(5, and 3525 
have been added. Sfecial ccnsideraticns 
Exist fcr the PRTOV nacre ~hen it is ~sed 
~ith a 3525; for CLOSE(R) scne new 
functicns tave teen adcec for 35(5 and 3525 
files. CLOSE(R) resets these devices to 
Dcrnal Rcce after ReE cr CMR precessing. 

Sequential Processinc ~acrcs. SnaIl 
char.£€s have teen nace tc the NC~E, POINTB, 
and POIN~~ nacro instructicns tc rrake it 
fcssitle tte bandle the extended 3330 disk 
address. 



DAM 

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 DrFD~ 
macro instruction. 

ISAM 

Some small changes have been made to the 
DrFIS. rhe maximum specification for the 

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

PIOCS 

3330 can now be specified in the DEVICE 
CFerand cf the DTFPH macro instruction; the 
sFecification of TAPE a~flies to any 2400 
or 3400-series magnetic tape unit. 

Introduction 4.3 



Sequential Access Method 

Declarative Macro Instructions 

CARD FILE (DTFCD) 

The DfFCD 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 4. 

r-----------------------------------------, 
I ASOCFLE=filename I 
L _______ ----------------------------------J 

~his is_~_~~~_QQgran~. 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 FUN~ 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 hSOCFLE parameter for each DfF file 
type. 

Examples: 

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

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

4.4 DOS Version 4 Supervisor and I/O Macros 

DTF TYPE 

FUN~= 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.i. Relationship of associated 
files. 

r-----------------------------------------, 
I BLKSIZE={nnnl~QI2~ll~Q} I L _________________________________________ J 

If this operand is orritted, the length is 
assumed to be 80 for EBCDIC mode. For 2596 
the length is assumed to te 96; for 3505 
and 3525 column binary mode, it is assumed 
to be 160. 

r-----------------------------------------, 
I CONTROL=YES I L ___________________________________ ~ _____ J 

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

r-----------------------------------------, 
I DEVADDR={SYSIPTISYSPCHISYSRDRISYSnnn} I L _________________________________________ J 

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

r-----------------------------------------, 
I DEVICE={144212501125201~~~QI2596135051 I 
I 3525} I L _________________________________________ J 

This operand specifies the I/O device 
associated with the logical file. If this 
operand is omitted, 2540 is assurred. 
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r-----------------------------------------, 
I ERRopr= {IGNOREISKIPlname} I L _________________________________________ J 

!h!~_!~_~_new_2~ran~. It specifies the 
error exit option used for an input or 

output file on a 3505 or 3525. IGNORE, 
SKIP, or the symbolic name of an error 
routine can be specified for input files. 
For cut put files only IGNORE can be 
specified. 

Opt'l 

1 
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IGNORE 

SKIP 

name 

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 frow the 
error. ERROPT=IGNORE is not 
valid for output files using the 
operands IOAREA2 and/or WORKA. 

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

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. 

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 Ioes macro instructions 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 rrust 
return to the IOCS routine by branching to 
the address in register 14. 

r-----------------------------------------, 
I FUNC={IIRIPIRPIRWIRPWIPW} I L _________________________________________ J 

~h.!~is~_!!~~_Q~~g. I t 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 P~ 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/O area only. SYSIN 
and SYSP~H are invalid for associated 
files. 

~ot~.; Associated files allow you to 
perform more than one operation on cards 
during the execution of a job. Each 
operation requires a separate DTF. 
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r-----------------------------------------, 
I IOAREA2=xxxxxxxx I L _________________________________________ J 

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

r-----------------------------------------, 
: MODE={lru &J} I L _________________________________________ J 

!h.!~_!~_~~~~_2per~nd. It specifies the 
mode used to process an input or output 
file for a 3505 or 3525. 

E = norrral punch mode 
C column binary mode 
o optical mark read mode 
R read column eliminate mode. 

Valid 'entries are E, C, 0, R, ER, EO, 
CO, and CR. 0 can be specified for the 
3505 only: O,R, and C are not supported for 
SYSIN. 0 and R cannot be specified for 
output files. If the MODE operand is 
orritted, E is assumed; if only 0 or R is 
specified~ EO or ER is assumed. 

If 0 or R is specified, a format 
descriptor card defining the card column to 
be read or eliminated must be provided. 
This descriptor card must ce the first card 
in the data file. An SO-byte record which 
relates columri-by-coluren to the specified 
format is built when this descriptor record 
is fcund. If no format descriptor record 
is found, a message is issued to the 
operator and the job is terminated. 

r-----------------------------------------, 
I RECFORM={[I~~~IVARUNEIUNDEF} I L _________________________________________ J 

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

r-----------------------------------------, 
I SSELECT=n I L _________________________________________ J 

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

CARD MODULE (CDMOD) 

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



r-----------------------------------------, 
I CONTROL=YES I L _________________________________________ J 

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

r-----------------------------------------, 
I DEVICE={1442125011 25201 254QI 25961 35051 I 
I 3525} I L _________________________________________ J 

Incluje this operand to specify the I/O 
device used by the module. 

r-----------------------------------------, 
I FUNC={IIRIPIRPIRWIRPWIPW} I L _________________________________________ J 

!his ~~~_~~~_2~~g3. It specifies the 
type of file to be processed by the 3525. 

r-----------------------------------------, 
I IO~RE~2=YES I L _________________________________________ J 

Include this operand if a second I/O area 
is used. This operand is not valid for 
associated files. 

r-----------------------------------------, 
I RECFORM={~I~UN~IVARUNBIUNDEF} I L _________________________________________ J 

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

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 INPUr, 
CMBND, and PUNCH INTERPRET files) 

V RECFORM=V~RUNB 

b 

= U RECFORM=UNDEF 

A CTLCHR=ASA (not specified if CMBND) 
Y CTLCHR=YES 
C CONTROL=YES 
Z CTLCHR or CONTROL not specified 

c = B RDONLY=YES anj TYPEFLE=CMBND 
= C TYPEFLE=CMBND 

H RDONLY=YES and TYPEFLE=INPUT 
I TYPEFLE=I~PUT 

N RDONLY=YES anj TYPEFLE=QUTPUT 
= 0 TYPEFLE=OUTPUT 

d Z 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 CRDERR 
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 

!he-±ollQwi~_fi~f~_f~~£~_th~ 
~~!yalent !iggf~_!~_~b~~§~_putlic~~!Q~. 
It shows the subsetting and supersetting 
allowed for CDM~D names. 

* * * * 
J C F A B B 0 

V Y C , 1 
U + H W 2 

C , Z 3 
Z N 4 

0 5 
6 
7 
A 
B 
C 
0 
E 

+ Subsetting/supersetting permitted 

No subsetting!supersetting permitted 

Figure IV.3. These are the subset/superset 
names for CDMOD. 
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I t -t~ t --i-t- X 1 CON T R 0 L = YES CNTRl macro U~ I':" this lile. OmitlCTLCHR lor this lile. -~ - ------l- i ,-, - ,I X 
~----------++--------H-=--.:=---:..:~~=--=~--=-r--'-----+----;IYES Jr ASA, Oat. reci.rds have controll character. YES lor EBCOIC characiir5et- 'i, r I + -r-----t-t---rl--.---
~----------++__------H-C-T--=L-C~H+R--=--X-X--Xf':....-----+---:-~ASA"""_9Arm!!!.er"'ic."'nJ.!Na ..... t""ionac;I'-"S""t."'nd"".rd""s""ln"'stiit"'ut.e. Inc. ch.r.cter set. Omit CONTROL lor this lile. ' ; X 

DE V , C E = n n n , (1403.1'443.32".~&525). II~itt~.14~ i! II I: X I [ 
ERR OP T = x X x 1< x x x X, RETR~ormename~meusererrorr~UtineIOr3211.IIGNOREIOr3T5ks. i : -rql~- x+-_-+i-l-+-.-_===--f 

FUN C = X x' X ,Thetvl,.01IiletObe~r~by.35ks. _ I X J+' __ 
~--------~~--~~~~~~~-----+--~~~I ~~~---t ----

, 0 ARE A 2 = x x X X X X X X, Iltwooutput.reas.reu~.nameofsecond.r... I + X ---H-- ___ 
, 0 REG = ( n n ) Regist':'numberiltwoloutput.rms.relu~'ndPUTdoesnotSt>ecify.lw~k.r ... *.OmitWORKA' .. --;-~. ~"--f-; - : I --

I ~ t .-+~~-- r- r-----i-r-- . 
MOD N A M E = X X X X X X X X, N.me ~I PRMOD I~ic Imodule f~ mis DTF. If omitted. IOCS gener.tes standard name. i i !'~-l t _ Xx+-' ~:-+ II' ~ __ _ 

P R I N T 0 V = YES PRTO~ macro ~ IO~ this lile. ~ I i 

ROO N L Y = YES , Gener~e aread only m'ooule. ReqUires'. module save .iea lor each task tSing me modul~. I X 

~===========~=~=======~~~R~E=~C=F=~O:R=~M===~X=X:~X=:X==~==~====(=FI=XU~N~B=o=rV=A=R-U~NB~o-r-U-ND-E-F~,.-Ifl~--itt-OO-.F-I-XU-NTB-is-assu--m-~-.-r·~-_-_-_-__ -t~----T~'-I·~~--~ ~_-+-__ --~=== 
R E C S , Z E = ( n n Regist~rnumberifREdFORM=UND F. • I X 

~----------~------~~~~~~~~2f~~--~----~t--------i~-----t-------r------t------~r-----~----r--4~---+--------
S EPA S M B = YES DTFP~ istObeassern~loo_r'lelY. . X 

I-----------++--------H.:.....::=--:...-...:.-=-=-+.:.:....:--~=_r~----+-----+------+--'----+------t__----~+_------ r---- - ~ + - t- 1-- -;---r------~__t 
S T L , S T = YES 1403 selective tape listing leature is to be usOO. Operand v.lid lor DOS only. , X 

UCS=XXX, 
~--------~~------~------1-----~r_-----t---~t_~--~-=~~~--~-j~~~~~~--~~~~~-t-·4----t-T-~~----~ 

ION) Jrocessdata checks. (OFF) ignoresd.ta checks. Only lor 1403 with UCS leature or 3211. II omittOO.~F is assumed. X 

WORKA=YES PUT pecifieswork .r!... Omit lOREG'. ' .------+-t---------------j 

~----------4-~------H------+------+-------t-----~------+------j-------t_--·-~·-+-------+--------I --------_+-r----~------

~---------~+-------~~-----+-------+-------+-------t------+------+-------~----.~-------4-------+--------~----------~ 
L __________ --LL-______ L..J. ______ --L ______ --L ______ -'-______ -L ______ -'--______ ~ ______ ~_._ ----'--'--------'--.----- -- -- - .... -----'- --~ ---

• 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 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.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. 

r-----------------------------------------, 
l ASOCFLE=filename I L _________________________________________ J 

!hi~is_~_~~~_ope~~Q. 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 FUN~ operand to define 
associated files. One filename or address 
is required per DTF for associated files. 
Figure IV.5 defines the filename specified 
by the ASOCFLE parameter for each DTF file 
type. 
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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 fi Ie Read file 

Figure IV. 5. Relationship of associated 
files. 



r-----------------------------------------, 
I BLKSIZE={nnnl~~112!} I L _________________________________________ J 

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

r-----------------------------------------, 
I CTLCHR={YESIASA} I L _________________________________________ J 

If CTL~HR=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. 

r-----------------------------------------, 
I DEVADDR={SYSLOGISYSLSTISYSnnn} I L _________________________________________ J 

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

r-----------------------------------------, 
I DEVICE={!~~~1140411443114451 32111 3525} I L _________________________________________ J 

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

r-----------------------------------------, 
I ERROPT={RETRYII3NORElname} I L _________________________________________ J 

If RETRY is specified and an equiprrent 
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 corrrrand 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 Ioes 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 been 
specified in the DTF. 

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

r-----------------------------------------l 
I FUNC={W[TJIRW[T1IRPW[T1IPW[T]} I l _________________________________________ J 

1hi~_i~_~_~~~_QQ~~Qg. It specifies the 
type of file to be processed using a 3525. 
The optional parameter T specifies a 2-line 
printer. RW[T]. RPW[T], and PW[T] are 
used, with the ASOCFLE o~erand, to specify 
associated files. 

When RP[TJ, RPW[TJ, or PW[T] is 
specified for a printer file, RW, RPW, or 
PW must also be specified for a 
corresponding associated file. If the 
optional T parameter is not specified, 
rrultiline printing is assumed. If CTLCHR 
or CONTROL is specified, the T parameter is 
ignored. 

~ot~: Associated files allow you to 
perfcrrr mcre than one operation on cards 
during the execution of a jot. Each 
individual operation requires a separate 
CTF. 

PRINTER MODULE (PRMOD) 

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

r-----------------------------------------l 
I CTLCHR={YESIASA} I L _________________________________________ J 

Include this operand if first character 
forms control is used. the + character is 
not valid for the 3525 when ASA is 
specified. 

r-----------------------------------------, 
I DEVICE={14QlI140411443114451321113525} I L _________________________________________ J 

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

r-----------------------------------------, 
I ERROPT=YES I l _________________________________________ J 

This operand must be specified if 
ERROPT=narre is specified in the DTFPR. 
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This operand must not be used if ~RROP~ was 
not specified or if ERROPT=RETRY or 
ERRopr=IGNORE was specified in the DTFPR. 

r-----------------------------------------, 
I FUNC={w[TlIRW[TlIRPW[Tll p W[Tl} I L _________________________________________ J 

~hi~~~_~_~~~_2~rarr~. It specifies the 
type of file to be processed using a 3525. 
The optional parameter T specifies a 2-line 
printer. 

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 = q) RECFORM=FIXUNB 
V RECFORM=VARUNB 
U RECFORM=UNDEF 

b A CrLCHR=ASA 
y CrLCHR=YES 
T DEVICE=3525 and 2-line print support 
C CONrROL=YES 
S STLIST=YES 

= ~none of these is specified 

c = B ERROPT=YES (ERROPT=narr.e 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[Tl or FUNC is not specified 

F PRINTOV=YES, DEVICE=3525, and 
FUNC=RW[Tl 

C PRINTOV=YES, DEVICE=3525, and 
FUNC=PW[Tl 

D PRINTOV=YES, DEVICE=3525, and 
. FUNC=RPW[Tl 

= 0 nei ther PRI NTOV or ERROPT is 
specified (ERROPT=RETRY, 
ERROPT=IGNORE~ or ERROFT is emitted 
in DTFPR) and DEVICE is not a 3525 

o PRINTOV=YES is not specified, 
DEVICE=3525, and FUNC=W[Tl or FONC is 
not specified 

R PRINTOV=YES is not specified, 
DEVICE=3525, and FUNC=RW[Tl 

S PRINTOV=YES is not specified, 
DEVICE=3525, and FUNC=PW[T] 

T PRINTOV=YES is not specified, 
DEVICE=3525, and FUNC=RPW[T] 
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E ERRCFT=YES (ERROFT=name in DTFPR) and 
PRINTOV=YES is not specified 

d = I IOAREA2=YES 
= ®IOAREA2=YES is not specified 

e = V RDONLY=YES and WORKA=YES 
= w WORKA=YES 
= Y RDONLY=YES 
=(!)neither is specified 

~!g~~~_!~~_~~Elac~~~Q~~2rr~~E2~2!g9 
!!g~~~_!n the_Ease_Q~E!ica!iog. It shows 
the subsetting and super setting allowed for 
PRMOD names. 

* * + * 
J D F A P I V 

V y Z Z W 
U S + y 

T I Z 
+ 0 
C + 
Z F 

+ 
C 

S 
+ 
D 
T 

+ 
B 
E 

+ Subsetting/supersetting permitted 

No subsetting/supersetting permitted 

Figure IV.6. These are the subset/superset 
names for FRMOD. 

SEQUENTIAL DASD FILES (D~FSD) 

The DTFSD macro instruction defines 
sequential (consecutive) processing for a 
file contained in a DASD. Only IBM 
standard label 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 ~rcgram (Figure IV.8). 
The DTFSD header entry and a series of 
detail entries 1escribe 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. rhe 
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 1 L _________________________________________ J 

Enter the length nnnnn of the I/O area. If 
the record format-rs-variable or undefined, 
enter the length of the 1/0 area needed for 
the largest clock of records. 

When processing spanned records, the 
length of the define storage staterrents for 
the I/O area must be at least as large as 
the smaller of the values given in Figure 
IV. 7. 

r-----------------------T-----------------, 
1 Device 1 Length 1 
~-----------------------+-----------------~ 
12311 Disk Storage Drivell~~ or BLKSIZE 1 
1 I decimal 1 
~-----------------------+-----------------~ 
12314 Direct ~ccess 11Ll2~ or BLKSIZE 1 
1 Storage Facility 1 decimal I 
12319 Disk Storage 1 1 
~-----------------------+-----------------f 
13330 Disk Storage 113,01Q or BLKSIZEI 
1 Jdecimal 1 
~-----------------------+-----------------~ 
12321 Data Cell Drive 1 ~QQ or BLKSIZEI 
1 1 deciroal 1 
~-----------------------~-----------------f 
IAdd _~ ____ for output files I 
I decimal I l _______________________________________ -_J 

Figure IV.? Minimum 1/0 area sizes 
required for spanned record 
processing. 

r-----------------------------------------, 
1 DEVICE=({£l!!,2314,3330,2321}) 1 l _________________________________________ J 

This o~erand is included to specify whether 
the data file is located on an IBM 2311, 
2314/2319, 3330, or 2321. If the location 
is unspecified, 2311 is assuwed. 

r-----------------------------------------, 
I IOAREA1=xxxxxxxx I l _________ ~ _______________________________ J 

This o~erand specified the symcolic name of 
the I/O area used cy the file. laCS either 
reads or writes records using this area. 
For variatle-Iength and undefined records, 
this area rrust be large enough to contain 
the largest block or record. For output 
records, the first 8 cytes of IOARE~l must 
be allotted for laCS to construct a count 
field. When variacle-Iength records are 
processed, the size of the I/O area must 
include fcur bytes for the block size. The 
I/O area must begin on a halfword boundary. 
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Fi gure IV. 8 • DTFSD macro (Part 1 of 2). 
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Figure IV.8. DTFSD macro (Part 2 of 2). 
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Imperative Macro Instructions 

INITI~LIZ~TION MACROS 

The OPENR macro has not been changed for 
DOS Version 4; the following considerations 
have been added for the OPENCR) macro, 
however. 

If the optical mark read mode or read 
column eliminate mode has been specified 
for a 3505 Card Reader (MODE=O or MODE=R), 
or if MODE=R has been specified for a 3525 
Card Punch, OPEN retrieves the data from 
the first data card and analyzes this data 
to verify the presence of a format 
descriptor card. If such a card is found, 
an 80-byte record corresponding to the 
format descriptor record is cuilt. 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 a~ply 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 ~rinter, 
the one PUT macro causes line 3 to be 
printed and the other PUT causes a new card 
to ce 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 por 
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 
DrF 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 res~onsible for 
card feeding. 

The following restrictions a~ply to 
user-controlled line positioning: 

1. ~ny attempt to print on lines other 
than 1 and 3 on a 2-line printer 
results in a command reject. 
Otherwise, 2-line printer support is 
identical to multiline printer 
su~~crt. 

2. A print-and-space command for line 25 
results in positioning on line 1 of 
the next card. 

3. Any attempt to print and suppress 
spacing results in a corrmand reject. 

4. Any skip command to a channel number 
srraller than or equal to the present 
channel position results in a skip to 
that channel position on the next 
card. 

5. If CONTROL or CTLCHR is specified, 
FUNC=nnnT is ignored for 2-line 
printer support. 

A seguential file on 2311~ 2314/2319, 3330, 
or 2321 DASD, a card input file on a 1442, 
2520, or 3525, or a card file on the punch 
feed of a 2540 equipped with the 
~unch-feed-read special feature can be 
updated. That is, each DASD or card record 
can be read, processed, and transferred 
cack 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 
corrbined file (CMBND) in the TYPEFLE entry. 
On a 3525 this function rray be performed 
through the use of associated files. 

ASSOCIATED FILES: For a 3525 using RP or 
RPw-asscciated-files., the GET/PUT sequence 
must be maintained for normal processing. 
Each GET rrust be followed cy a PUT which 
punches the card. (If there is no 
additional information, blanks are 
~unched.) If multiple GET instructions 
(without intervening PUT instructions) or 
rrultiple PUT instructions (without 
intervening GET instructions) are issued to 
the ~unch file, the jot is atnormally 
termunated due to a sequence error in a 
rracrc instruction. 

If ~rinting is required, a PUT to the 
printer file must follow a PUT which is 
used to ~unch the card. If printing is not 
required, a GET can be issued following the 
~unch o~eration. 

~ct~: If 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 corrmand to 
print on the first line of the card. For a 
3525 associated print file, you must issue 
a space 1 command to print on the first 
line; a skip to channel 1 command is 
diagnosed for associated print files. 

Cards fed into the 2596 are normally 
directed to the stacker specified in the 
SSELECT parameter of the DTF. If SSELECf 
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: 

r-------T---------T-----------------------, 
I FEED I STACKER IVALUE OF n1 OR SSELECr I 
I I I PARAMETER I 

~-------+---------+-----------------------~ 
I Read I 1 I 1 I 
I Read I 2 I 2 I 
I Punch I 3 I 1 I 
I Punch I 4 I 2 I L _______ ~ _________ ~ _______________________ J 

Figure IV.9. Valid 2596 CNTRL 
specifications. 

!nput_fil~: CNTRL can only be used if one 
I/O 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 ~laced in 
a particular stacker. 

Q~~~~_Fi!~: CNTRL can be used with any 
permissible combination of I/O areas and 
work areas. The CNTRL instruction must be 
issued before the PUT to a card if that 
card is to be placed in a specific stacker. 

3505 Card Reader and 3525 Card Punch Codes 
fQf-tfi~ C~!g~=~acrQ-----------------------

Stacker selection for the 3505 and 3525 can 
be 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 also be used. If 
no stacker selection is specified, stacker 
1 is selected. 

If CONTROL=YES is specified in the DrF, 
either stacker 1 or stacker 2 must be 
specified in the CNTRL macro instruction. 
For input files CNfRL can be used only if 
one IIO area is specified for the file. 
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S~acing and skipping to a specific line on 
a card for the 3525 card print feature can 
be controlled by the CNTRL macro 
instruction. The SP parameter is used to 
direct the 3525 to s~ace 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-----------------------------------------, I LINE NUMBER CHANNEL NUMBER I 
.-----------------------------------------~ 

1 -------------- 1 
2 
3 -------------- 2 
4 
5 -------------- 3 
6 
7 -------------- 4 
8 
9 -------------- 5 

10 
11 -------------- 6 
12 
13 -------------- 7 
14 
15 -------------- 8 
16 
17 -------------- 9 (overflow) 
18 
19 --------------10 
20 
21 --------------11 
22 
23 --------------12 (overf low) 
24 
25 

Figure IV.10. 3525 channels. 

~ot~: If CTLCHR=ASA is used for a 3525 
print only file, you must issue either a 
space 1 or skip to channel 1 command to 
print on the first line of the card. For a 
3525 associated print file, you must issue 
a s~ace 1 command to print on the first 
line: a skip to channel 1 command is 
diagnosed for associated print files. 

The follcwing 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 overflo~ ccnditicn frcIT 
either of these channels causes: 

1. A transfer of control to the overflow 
routine specified in the PRTCV nacre 
instruction, or 

2. A skif to channel one to tegin 
printing on the next card fer ~rirt 
only files. 

when the PRTCV macrc instructicrs is 
used for a 2-line printer, the result of 
the test is al~ays negative tecause lires 
11 and 23 are not available. 

Note: PRTOV without the routine name 
option is invalid for associated files. A 
skif to channel one is valid only for print 
only files. For associated files this 
command is diagnosed. 

CLOSE(R) Macro 

The following ne~ consideraticns a~~ly tc 
the support of the 3505 Card Reader and the 
3525 Card Punch. 

The 3525 has a print staticn tetweer the 
punch station and the stackers. Tbis 
results in a unique card path. Tc ~revent 
the loss of data in a tatched jot 
environment, the follo~ing rules fcr card 
movement must te obeyed when a CLCSE(R) 
macro is issued for a 3525 file. 

• All associated files ITust te clcsed 
without intervening I/C operations to 
any of these files. 

• If one of the files is reopened, all 
associated files must te recFered. 

• If an I/O operation is issued and the 
associated files are net oFened, the 
job is atnormally terminated due tc a 
macro instruction sequence error. 

• If programs using RCE are executed as 
batched jots, a non-data card nust 
follow the card that causes the program 
to close files. 

Figure IV.ll shows the card movement for 
3525 when a CLCSE(R) macro instructicn is 
issued. 

r----------------~------------------------l 
IFIIE 'IYFE I FEEr: CP.USE[ EY CLOSE OF: 1 

~----------------+------------------------~ 
IReae I Read· I 
I Funch I Purch I 
IPrir.t I Print I 
IRead/Frint I Print· 1 
IReae/~unct/printl Print.. I 
1 Read/Fench I Purch· * 1 
IPunch/Print I Print I 
IPunch/lnterpret I Punch I 

.----------------~------------------------~ 1* A care feed is executed cnly if RCE I 
1 has been specified er the REP.r: file. I 
I Prctlerr prograrrs using RCE rr~st I 
I detect an end-cf-file ccr.diticn I 
I therrselves. I 
I I 
1*. r:elirriter cards cannct te pcncted cr I 
1 frinted in these files. CICSE(R) I 
1 al~ays issues a feed ccrrnand. 1 L _________________________________________ J 

Figure IV.l1. Card ncvenent fer the 3525 
on a CI·CSE (R) • 

If RCE is specified fcr the 3505 er 
3525, cr if C~R is specified for the 3505, 
the data format specified renain~ in effect 
until the CLOSE(R) rcutine reset~ the 
device to norrral rrcde cr until a unit 
excepticn cccurs, in wtich case the device 
resets itself to ncrnal ncde. If pregrarrs 
using RCE er OMR cn the 35C5 are e~ec~ted 
as batched jobs, a ncndata card nust fcllcw 
the card that causes tte file tc te clcsed. 

Sequential Processing Macros 

\\CRI< FILE ~ACRCS F'CR TP.FE P.N[ r:ISI< 

r------~---------~------------------------l 
I~ame 1 CperationICperand 1 

.------+---------+------------------------i 
I [narre] 1 wRITE I {filenarre} , { SC }' I 
I 1 I (1) UPDATE I 
I I I ] 1 
I I I I area 1 [, I length 1 1 
I 1 I (C) (r) I L ______ ~ _________ ~ ________________________ J 

The functicn of the \\RITE rracrc tas net 
teen changed. However, an erd-cf-file 
reccrd is cnly written if a CLCSE 
immediately follows a ~RITE SQ. 
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NOTE Macro 

r------T---------T------------------------, 
I Name loperationlOperand I 
~------+---------+------------------------f 
I [narrel I NOTE Ilfilenamej I 
I I I (1) I L ______ i _________ i ________________________ J 

The function of the NO~E rracrc has nct 
changed. However, to te atle to handle the 
extended address of the 333C, the 
identification returned in register 1 is in 
the form cchr,where 

• cc cylinder number, 

• h = track n~mber, 

• r record number within the track. 

POINTR Macro 

r-------T------------T--------------------, 
I Narre I Operation I Operar.d I 
~-------+------------+--------------------f 
I [narrel I POIN~'R I Ifilenamej , laddressjl 
I I I (1) (0) I L _______ L ____________ L ____________________ J 

The function of the POINTR nacrc has nct 
changed. Hc~ever, the four- cr six-byte 
nurr.her must now te supplied in the form 
cchr or cchrnn, where nn is the length 
remaining on the track:-

POINTW Macro 

r-------T------------T--------------------, 
I Narre I Operation I Operand I 
~-------+------------t--------------------~ 
I [namel I PCINTW Ilfi lenarrej , laddressjl 
I I I (1) (0) I l _______ L_______ _ __ L ____________________ J 
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!he functicn of the fCIN!W macro has net 
changed. Eowever, the fevr- or ~ix-tyte 
numter rrust now be supplied in the fern 
cchr cr ccbrnn, where nn is the length 
renaining cn the track. 

CC~FIE~IC~ MACROS 

FECVD ~acrc 

r------~---------~------------------------, 
I~arre ICperationlcperand I 
.------+---------+------------------------~ 
I [r.anel I FEOVD I I filenarrej I 
I I I (r) I L ______ i _________ i ________________________ J 

ihe functicn of the FECV£ rracrc ha~ net 
changed. Note, hewever, that when a file 
is createe using the FEcvr macrc and has 
been processed as an inp~t file, FEOVD=YES 
rrust te specified, even if the FEOVC rracre 
is r.ct usee for the inp~t file. 

CICSE(R) ~acro 

r---------T-------------------------------, 
IOperaticnlOperanc I 
~---------+-------------------------------i 
I CLOSE (R) Ilfilenarrej I 
I I (rt) I 
I I I 
I 1['lfilenane2j ••• I' filer.arrenjJ I 
I I (rL) (rn) I L _________ i _______________________________ J 

Ncte tbat the CLOSER macre may enly te used 
to close a file if that file has teen 
opened previously. 

Tbe filenarre address rray cnly te 
prelcaded in registers 2-15 fer CICSER and 
o ane 2-1~ for CLeSE. 



Record Types 

REFERENCE METHODS 

To provide laCS with the track reference, 
you set up a track reference field in main 
storage, assign a symbolic name in the 
DrFDA entry SEEKADR, and determine by DrFDA 
operand specifications which type of 
addressing system to use. When a READ or 
WRITE is executed, laCS 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 - OO-FF 
tb - 0000 
cc - 0000-0193 
hh - 0000-0012 

r - OO-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 symtolic name of the file in 
the name field and DTFDA in the operation 
field of the macro instruction. 

only the following operand has teen 
changed to include the 3330. 

r-----------------------------------------, 
I DEVICE={~111,2314,3330,2321} I l _________________________________________ J 

This operand specifies whether the logical 
file is on a 2311, 2314/2319, 3330 or 2321. 
If this entry is oITitted, 2311 is assumed. 
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IBM $ymm/SIO A.alw.r Cddiat F_ 

,~o~ ... ,.. I PUNCHING I GRAPHIC I T 1 'AGE Of 

PCC'GR&MA1(~ DATE 
j INSTRUCTIONS 1 PUNCH I 1 1 I'''''D EIlClOAl'PLIES TO 

STATEMENT 
. ~ 

""""t ep.,.,jCWI 
~T" 

C_ ... ~ ~ -.::::-. '0 " '. 20 3. 35 .. ., 50 " 60 6' 71·~O .. 
...... 11. XX X X X X X DT FDA ~ of dlNCt _ file on dl*. For DOS. DTFDA ~iNI DAMOD. I I I I X"" 

BL KS I Z E '"' nn "n, IAngth of one 110 _ In by-. X"" 
DE VI ~E .. n " n "In ' 12311. 2314. ~ or 23211. If omitted. 2311 i. _mad . T ~" " 
ER RB YT E- XX XX X X X X, ~ of 2 -byW field for _1_ codIIsupplied by IDeS. ~" " 
I~ AR EA 1 .. xx xx X X xix, N ..... ofI/O_J III i X" " 
SE EK AD R- xx xx X X X X , ~ of tr8Ck-m-- field. X"" 
TV P E F L E - xx Ixx X X, IINPUT or OUTPUT) I I I I I X"" -AF TE R- YE S, WRITE fI __ AFTER or WRITE II ........ RZERO...-o II .- for thll file. X " c\o NT Rio L- YE S, eNTRL ...-0 II .- for this flle_ ~ "" 
DE VA DO R- SV Sn n n , Symbollc.unh ... ulNd only ....... no ___ II provided. I X"" 
ER RE XT -Y E S_, NondM. tnnIf8r + _ to be Ind ..... In ERRBYTE. 

X "" 
FE ~V 10- YE S, Support for ~"I dl* end of voIu .... __ .. desINcI_ X" 
HO LD -Y E S , Employ tM tr8Ck hold function. IX" 
OS KX TN T- n, Ind~ 1M number In) of _.m for ... Imve ID. I IX " " 
10 LO C - xx xx xx XX, N_ of f ...... 'which IOCS _ 1M ID of • .-d. ~ "" 

rIC E YA RG .. X xx xx X X, N_ of key field If READ fI ........ KEY or WRITE 11 __ • KEY mecro II .- for this file. X"" 
IIC E YL EN - n nn, ' Number of byno In .-d key If keys _ to be ~. If omltUd, IOCS _ !...:! 1.:0 ~eyl. X,," 
LA BA DO R- xx X X X X X X , ...... of .--1 _Ine to ........ ,wrItI _ lobe ... X"" ,.,0 ON AIN E- xx xx X X X X , N_ of DAMOD IoIk: module far this DTF. If omitMll IOCS ....... -.cIerd _ X"" 
RD \ON LV -Y ES, GeMme ..... only module. R_lns • module __ for .... UiIk ...... tM modIile. X"" 
I~ E AD 10 -Y ES, READ flleMme. ID _ .. uesd for this file. IX" 
RE lAD KE V- YE S, READ fi ........ KEY ...-0 II used for this file. X" 
RE /C' F /OR ~- xx xx X X , IFIXUNB. SPNUNB. VARUNB. or UNOEFI If omitted, FIXUNB il ___ X" " 

I I I I I I I III I I I I I rl I I I II I I I I I I I ] I I I I I I I I II I I I I I I I I I I I I I I I I I I II I I I I I I I I I I I II I I I I II 

Figure IV.12. DTFD~ macro (Part 1 of 2). 

Opt'l. I-I-+++-i H -t--4
I

+++-i-+!1 +-+R:.:j.:E=+C+S:.t-:-1 fZ=-FE+=-t!(+":.:.t:".:j.!..1 +"++-IH+~RogistIH_rT"nu...,_-t-~Ir-f .,.R_EC,...F..;.O_RMT"--t-U_NT"D...,Er-F . .,.t_IHI_HI-+++-1-1+-1H-++1+-1H++-+-I-+++-~x~Jj-:"+-+-IH++-l Opt'L 

1 R E L T Y P E = x x x • (DEC or-HEXllndk:atel decimsl or hexadeclmalrslatlve eddresIing. I 1 ~ " " 

S E P \A S ~ B = YES • OTFOA is to be _mbIed -mly. I I I I .. 1 i x J " 

S R C H M = YES. _ multiple ~ .. If _ me ...... is by key. X " 

T R L B L = YES • Proces'trsller labels, LABADOR must be spocIfIed.l I I I X 

V E R I F Y = YES. Check disk recordI _ they ... wrinsn. For DOS: OEVICE-2321, YES is _mid. X 

~ R I TEl 0 = YES • : . WRITE fI_. 10 ,;,...., is u'" for this fil .. 1 . I X " J 

l ~ R I T E K Y - YES i, WRITE file.,.". KEY mecro is u'" for thll fi ... 1 I X " " 
1 i XTNTXIT=xxxxxxxx Name of user's routine to prOC8ll extent information. " " l i 

0111111 

illil I 1111111- _L.. ~ U 
! III [llmrmrrrrrnrmrmrt 1 I i III i j ITInr:-lti?ffii I i IE I 1111 1 ron 

• Header and each detail card, except the "last one in each set. must have a continuation punch in column 72. Also 
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 IT'tOY'ed over accordingly. In the 
last detail card of a set, the comma position' must be blank. 

Figure IV.12. DTFD~ macro (Part 2 of 2). 
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t General registers 2-12, written in parentheses; for example: (12). 

I 

I 



Indexed Sequential Access Method (ISAM) 

Indexed Sequential Macros ~he rraxirrurr nurrber cf tracks that can te 
reserved cn each cylindel is 8 fer 2311, 18 
fel 2314, and 17 fcr 3330. 

q'd 

It'l 

INCEXED SEQUENTIAL FILE (DTFIS) 

r-----------------------------------------, 
Figure IV.13 suremarizes the DTFIS detail 
entries that apply to a file when lecolds 
are processed ty the indexed sequer.tial 
access method. 

I DEVICE={2311,2314,3330,2321} I L _________________________________________ J 

Following is a description of those 
operands that have been changed te include 
the IBM 3330 Disk Storage. 

This operand specifies the device that 
ccntains the prine data cr o~erflc~ areas 
for the lcgical file. If this c~erand is 
enitted, 2311 is assumed. 

r-----------------------------------------, 
r-----------------------------------------, I HINtEX={2311,2314,333C,2321} I 
I CYLCFL=nn.. I 
L ___________________ ~---------------------J 

L _________________________________________ J 

This operand specifies the numter ~ of 
tracks to be reserved cn each cylir.der. 

This c~eland specifies tte device 
containing the highest ir.dex. If erritted, 
2311 is assumed. 

IBM IBM Sy.am·36D A_mblar Coding Form 
, .. 

"C'.:;'I ....... 
'Ut .. (HI""C 

[ ,,>APH'C I PAGE Of 

"C':·;:A-.tM(1I 
:I'.ISTIIUCfIO,,"S I PUNCM 1 c •• o flECTR<'"PiCies TO 

DAlE 

S T A ·f ~.'(' ~ T 
-i-..J 

.... - B , O~ro"Qn '. 000 .... 
JO .- C ......... ~ ~ l~;;::'::;_ . 

'. 20 1> " .. 50 ss .., .S 71 • 

~W~8r-~1O I II I II I I I I a::X ... ~ 
.x X x x x xx OT F IS N_'of IndexedllqlMlltlel filt on dl*. 7 Ch..-.. or '- DTFIS requl ... ISMOD. I! I X" "" " 

OS KX TN T= n , Mexlmum number of extents _if led for this fll .. I 
I ~ "i" " " 

10 RO UT .. x X X XX X , (LOAD. A,DD. RETRVE. or ADORTRI i X" "" " 
KE VL EN • n n n , Number of bvtw in r.c:ord key (mulmum is 255 for DOSI . ! X"" " " 
NR EC OS "n n n , Number of records in • block. For DOS. requlnld for blocked recordl only; if unblocked. 1 II _mecl. X" "" " RE CF OR Moo X X X X X X , (FIXUNB or FIXILKI I ' I X" "" " 
RE CS I Z Eo: n n n n " , Nu~ of o:h • ...ners in • log"'l rlCOrd. i ! 1 X" "" " - - - - - -- - - - --- -C V[ OF L= X" 'j " 

'j- -
n n , Nurnberot t' ..... for_h cyllnellr overfl_ ..... MIoxlmum =:Bfor 2311.18 for 2314. 17 for 3330. or lBfor 2321. 

DE VI C E .. n n n n, .- (2311. 2314. 3330. DI' 23211, If omitted. 2311 is _med . i X" "" " ER RE XT =V ES, Noncllofa frMlfer trI'Or "UrN end ERET dlttlrecI. • I ~ " "" " HI NO EX .. n n n n , (2311.2314.3330. Dr 23211. Unit co,""lnl", highest .... 1 indox. If omitted. 2311 is _med. X" "" " 
HO LO =V E S , T, .. k hold function il cIeoired, i I 

X" " " 
i IN OA RE A= X X X X XIX X X, Symbolic ....... of cylinder inellx ..... X" " 

IN OS KI P .. VE S, Index *ip feMU .. is to be uled. I X" " IN OSI ZE .. n n n n n I, Nuplber of byt. required for the cylinder Index ..... I X" " I 

10 A~ EA L- X X xx X X X X , ) III I II L X " J 
I 

10 AR EA R= xx xx X X X X , } N_of 110 ..... T \ X" 1 

10 AR EA S- xx xx X X X X , J TTTTTT T i 
X " ! 

10 AR EA 2 '"' xx xx X X xx, N ..... of IICOnd 110 '''". X " " I 
10 RE G'; ( n n) Regilter number. tOmit if WORKR or WORKS i. _ified for DOS. i X,," I 

10 S I ZE .. n nn n .. , Byteslnoted to IOAREAL. I I X " 
KE VA RG • X xx X X X X X N_ of key field In' .... in ItO .... for random ratrlevll or ~1eI retr""", ~I", by key. X"" 

I II I II I I 

Figure IV.13. DTFIS rracrc (Fart 1 cf 2). 

Indexed Sequential Access Method (ISAM) 4.19 

"0 



IBM IBM System 360 As.embler Coding Form 

[ r ! I I CARD HECTRC APp'':ies TO 
~~~ ____________________________ ~ __________ ~ ______ ~ ____ -L __ L--L~ __ ~~ __ ~-L __ -'~_~_"._:~_~~_:: __ ~ 

~~~~~~~~~~~~~~~o~~~n_'~~~~~~~~~~~~~rTT.~"T,~rTT.,-.rTo'-rrr'~l ·zd~g~ __ 80 
! I! I I-I I I 1 I I ~:Jl 9 « 

Opt'l. 1 KEY L 0 C = n n n n " Number of high ·orderpasition of key field with;" record, if RECFORM - FIXBLK. X." " J J Opt'l. 
~~~~+44-~+44-~++~~++~~~~~++~~~~~~~~~++~rr++~-r++~-r++~,rr+~-rr+~-rH 

1 1 [ iii I MOD NA~E = X X X X X X X , NameoflSMODlogicmoduleforthisDTF.lfomitted,IOCSgeneratesstandardname. X J J J " 

I I, T ! M S TIN D = YES , Master index used for thi~ file. I I 1 X J J " J 

Ii R DON L Y = YES , 'Generate a read only module. Requires a module save area for each task using the module. X " J " J 
I ,: 

S E'P AS MB = YES, DTFISistobeassembledseparately. I : ' I X J J J J 

1 i ! ' : 1 
! T'Y P E F L E = X X X X X X , '(RANDOM.SEONTLorRANSEOl. II! X J J 

I ! I ! i I , , 
VIE R I F Y = YES, I Checkdiskrecordsaftertheyarewrinen. ForOOS: DEVICE: 2321, YES is assumed. X J J J J 

I ! ~ORKL=xxxxxXXX, I Name of work area for loading or adding to the file. I I I X 
" J 

I ~ORKR=xxxxxxxx, Name of work area for random retrieval. Omit IOREG. 1 X J' 

~ORKS=YES 1 ,GET or PUT specifies work area. I 1 
1 ; 

I , ! I I I I I 
I I I , I : I i i! I 

I I I ! • I 'I I 
! 

ill I ;! I ! 

i I I I i I ,T 

i 
I : ; I I ~ i r i i 

i I I Iii 

[111111111111111111 : II i 1111111111 r i i II iii Iii IIIJ III! 11111I , 11111I111 ~ 1111111111111 

• Header and each detail card. except the last one in each set. must have a·continuation punch in column 72. Also. 
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 oTii'Set. the comma position must be blank. 

Figure IV.13. DTFIS macro (Part 2 of 2). 

INITIALIZATION - OPEN(R) MACRO 

r---------T-------------------------------, 
I Operation I Operand I 
~---------+-------------------------------~ 
IOPEN(R) I {filename1} I 
I I (r1) I 
I I I 
I 1[, { filename2} •.• {' f ilenamenD I 
I I (r2) (rn) I L _________ ~ _______________________________ J 

The functions of the CPEN(R) nacre have nct 
been changed. However, when a file is 
loaded, or when an ADD or ACCRTR cferaticn 
is performed through the use of indexed 
sequential output processing, the vclunes 
of the file to be written on are opened as 
output files. That rreans that yeu nust 
wake sure that you supply the same file ID 
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t General registers 2·12, written in parentheses; for example: (12). 

in the DLEL staterrent fer ADD and ADDR~R 
e~eratiens as the cne su~~lied wter: the 
file was initially lcadec. If tte file ID 
is conflicting, the epen rcutines will 
delete unexpired files threugh the usual 
~reeedure. If the cerreet file 10 is 
supfliec, the Forrrat 1 latel fcr the 
expired file is updated with a new 
eXfir~tlcn date cr witt a se~en days' 
retention period if ne new expiraticn date 
has teen supplied. If tte file ecnsi~ts ef 
rrore than cne volune, all the vclunes nust 
be on-line and ready wher. the file is first 
cpened. 

~cte that the filenane address nay te 
~releadec cnly in re~i~ters ~-15 fer OPENR 
and 0 and 2-15 fcr OPEN. 



PhysicallOCS 

DTFPHMacro r-----------------------------------------, 
I DEVICE={!~~~,2311,2314,3330,2321} I L _________________________________________ J 

When physical IOCS macro instructions 
(EXCP, WA.IT, etc.) are used in a f:r.ogram, 
DASD or tape files with standard labels 
need to be defined by DTFPH entries-CDTF 
for a file handled by Ehy~ic~!_IOC§). 
DTFPH must also be used for a checkpoint 
file on a 2311, 2314/2319, or 3330. 

If the file is contained on disk or data 
cell, enter the proper identification: 
2311, 2314, 3330, or 2321; TAPE applies to 
any 2400/3400-series tape unit. 

The following operand has been changed 
to allow for the use of a 3330 Disk 
Storage .. 

UN IBM 5Y.lm 360 A.Nmbler Calling Form 

.;C'~AM I, '-" .. ''''( 

I,,,' I" 
- j(' ,C'-.~ 

l'lJt ~c., 
"C'G'''M~\f~ 

. II' 

No-, C'~ro· . .yo 0"""0"(1 . J " " " 
'J 

JJ I I I I I I I ! III II II I I ! 
x x xix x x x DT FPH Nemoof ~ file with _ 1_. or OASO file. III I I i I I I I I 

TV PE FL E= x x x x x x , {INPUT or OUTPUTI Specifies type of fil •• 

- - -- - 1 i AS C I I =V E S. ASCII fill pr....-ng is roquir8d. 

I CC WA DO R= x x X X X X X X, If eeB goMrated by OTFPH i. to be uOld. 

I 
I 

C 

" " 

i DE IV I C E = X X X x, ITAPE. 2311. 2314. 3330. or 23211. If 0_. TAPE is_mod. 

DE ~A DO R= SV Sx x X , 
! Symbolic unit roquinod only when not provided on .. exlent I II1II ... ",-

I 

IHD RI NF 0= VE S , ! Print '-" 1_ informotion. I : 

LA BA DO R= X X X X xx XX, 
Routi ... ·to check or build u __ 1_ 

I M~ UN TE 0= xx X X xx, IAll or SINGlEI R_inod for OASO fil.only. 

I XT NT X I T= xx X X X X X X ' If Ixtent""" 0,. to be pracesood. OASO only. 

, I I ! 

I Ii I 

I : I i 

1 I I 

1 i I 

i I I 

1 I 
: ! 

J 
I i 

I I 
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Supervisor-communication Macros 

Time-of-Day Macro 

GETIME -- GET TIME-OF-DAY IN REGISTER 1 

r-------T----------T----------------------, 
I Narre 10peration I Operand I 
~-------+----------+----------------------~ 
I [name] 13ETIME I ~!~~Q~BQ , ~Q~~1 I 
I I I BINARY GMT I 
I. I I TU I L _______ ~ __________ ~ ______________________ J 

The GETIME macro instruction obtains the 
time-of-day at any time during progran 
execution. STANDARD and LOCAL 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 statereent, 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: 
hhmmss where hh is hours, mm is minutes, 
and-§~ 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 tirre-of-day 
is returned in register 1 as a einary 
integer in seconds. 

If TU is specified, the time-of-day is 
returned in register 1 as a cinary 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 

If checkpoints are written on disk, the 
fcllcwing must be oeserved: 

• One continuous area on a single disk 
rrust ce defined at execution time ey 
the job control cards necessary to 
define a DASD file. 

• The nurrber of tracks required is 
computed as follows: 

T 

where 

n the number of sets of checkpoint 
records tq ee retained. 

c = the number of bytes to be 
checkpointed. 

x the number of disk extents 
including nonoverlapping 
split-cylinder extents. 

y the numcer of data cell extents 
including nonoverlapping 
split-cylinde~ extepts. 

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 
nurreer before ITultiplying ey n. 

• Each rrogram can use a common 
checkpoint file or define a separate 
cne. If a coremon file is used, only 
the last program using the file can be 
restarted. 

• The checkpoint file must be openend 
eefore the CHKPT macro can be used. 

• A DTFPH macro must be included for use 
ey OPEN and the checkpoint routine. 



This section contains appendix infcrnaticni 
it is a logical part of Appendix E cf the 
base publication. 

CTLCHR=YES 

The following list of character cedes 
applies to the IEM 3525 Card punch with 
Print Feature. 

Control Character Codes 

r-----------------------------------------, 
I PRINTER CONTROL FOR 35~5 I 
I WITH FRINT FEATUFE I 
.-----------T-----------T-----------------~ 
I HEXADECIMAL I PUNCH IFUNC'IIe~ I 
I ceDE IceMEI~ATICNI I 
.-----------~-----------+-----------------~ 

OD 12,,5,8,9 IFrint cn line 1 
15 11,5,9 Ifrir.t er. line 2 
1~ 11,5,8,9 IFrint en line 3 
25 0,5,9 IFrint en line 4 
2D 0,5,8,9 Ifrir.t er. line 5 
35 5,9 IFrint en line 6 
3D 5,8,9 Ifrir.t er. line 7 
q5 12,C,5,9 IPrint cn line 8 
4D 12,5,8 IFrir.t en line 9 
55 12,11,5,9 IPrint cn line 1e 
5D 11,5,8 IFrint en line 11 
65 11,0,5,9 Ifrint en line 12 
6D 0,5,8 IFrint cr. line 13 
75 12,11,0,5,9IPrint en line 14 
7D 5,8 IFrir.t er. line 15 
85 12,0,5 Ifrint en line 16 
aD 12,0,5,8 IFrint cn line 17 
95 12,11,5 IPrint en line 18 
9D 12,5,8,9 IFrir.t er. line 19 
A5 11,0,5 Ifrint en line 2C 
AL 11,0,5,8 IFrir.t er. line 21 
E5 12,11,0,5 Ifrint cn line 22 
ED 12,ll,O,5,8lfrint cn line 23 
C5 12,5 Ifrint cn line 24 
CL 12,0,5,8,9 IFrint cn line 25 

-----------~-----------~-----------------
Figure IV.15. 3525 printer contrcl 

characters. 
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CLOSE(R) macro 4.15, 4.16 
closing associated files 4.15 
CNTRL macro codes 4.14 
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CONTROL operand, CDMOD 
CONTROL operand, DTFCD 
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DAM 4.17 
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In what way have Operating Procedures changed? 

Changes have been made to the following 
sections: 

• The ESTV error routine is no longer 
available for magnetic tape devices. 

• Changes have been made to Problem 
Determination nON that this feature is 
completely handled by RMSR. 

• ~ new section on RMSR has been 
included. 

• The IPL procedure from both console and 
card reader has been changed. rhe 
method of loading the supervisor 
depends on whether an installation has 
TOO clock support. 

• A minor restriction caused by RMSR has 
been included in the section "Running 
Batch Jobs". 

• It is not necessary to stop a BT~M 
application program that is running on 
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a 3270 when OLTEF is executing. For 
other TP devices this restriction 
rerrains in effect. 

• The ROD command now caUSES the PUB2 
table counters tc be written on SYSRECi 
some new operands have been added to 
the MODE command. 

• The section "ESTV and EVA - Magnetic 
Tape Error Recording" has been deleted 
and replacej by RMSR information. 

• The section "ERRLOG/MCRR and RMSR -
System Error Recording" has also been 
replaced by new RMSR information. 

• A restriction for label information 
corrrrands 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 cCITmand; this operand can te used 
for 3400-series tapes. 

• Changes have been made to the SET 
corrrrand to support the TOO clock; the 
ZONE commanj has been added for the 
saITe reason. 



DOS Components 

SUPERVISOR 

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 
I/O operation (often the error does not 
recur). All temporary and some permanent 
errors are recorded on the SYSREC file and 
SYSRE~ 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 -- rape 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 case 
publication. 

Problem determination is the process that 
allows you to determine the cause of an 
error. Specific procedures you must fellow 
when an error condition occurs are 
described in QQ~~~E~!2Q_~_~~§~~g~§, 
GC 33- 5009. 

To help locate and define systerr 
problems, diagnostic tools are also 
available. These tools, which aid in 
recorjing the errors and displaying 
pertinent information, are: 

• ~g~~_l~Q~!~on~~Q~al_~~~orQingL_~Q~~ingL 
~!!Q_~E!Q~!Q~~EQgra~l,;. The EREP 
program edits, prints, and surrrrarizes 

System Concepts 

the data records that have been stored 
on the recorder file (SYSREC) by 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 tape 
can be selectively printed. Tape Error 
Statistics (TES) can be selected or 
summarized from the SYSREC file or 
histery tape. 

• ~§1yUT 1~EEQE-§i~i!~~!£2_QY-1~£~_~21~~~ 
Qtil!~_~EQ~E~~l. The tape error 
statistics that are stored on the TES 
histery tape by volume serial number 
can be listej by means of the ESTV file 
J:rograrr. 

• ~~~_1~~~~_~EE2E_Bl2£~l. TEB lists the 
2495 tape cartridge errors on SYSL03 at 
end-cf-job. 

• PDAIDS (Problem Determination 
§~!~I~~~~!!!~Y=~I~~l~--PDAIDS provide 
five functions tc trace Events within 
the CPU and between the CPU and I/O 
devices. These functions are: 

1. Input/Output trace 

2. Fetch/Load trace 

3. Generalized SVC trace 

4. QTAM trace 

5. Transient jump. 

• ~~~gY-1~i~QQ~!Q_1~~~!_£y!~nd~~ 
QisE~l. LSERV prints all labels of 
the standard label cylinder with the 
exception of the Data Set Secure labels 
en the device assigned to SYSLST. 

• £Q~~§~~_1~i~QQ=~!2Q~_£~~f_§~Q~~~to~l· 
DUMPGEN generates a system-tailored, 
stand-alone dump. 

• Q2~!~!_Q!~Q22~!~_£2~~~QQ~~QQ 
~i~i~~~Qi2l. Operator commands and 
statements useful as debugging aids 
are: 

1. LISTIO or // LISTIO 

2. MAP 

3. ROD 

4. MCDE. 
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rhe job control statement OPTION 
DUMP is also available. 

• Q~~~~_iQ~=!in~_!~~!_~~~£E!!ve_R~2~~~~l· 
DOS provides a set of online tests 
(OLrs) to test I/O devices. These 
tests, together with OLTEP, roake up the 
online test system which checks I/O 
devices, diagnoses I/O errors, verifies 
I/O 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. rhe types of recording 
and retry performed by RMSR are: 

• ~~~gL~~~_i~achig~~h~~k A~aly§!~_an~ 
g~£Q~~!gg_~nd_~hannel~he£~-B~D~l~~l· 
When a machine check interrupt occurs, 
the M:AR 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 wait state. 

• Tape Error Statistics. RMSR provides 
you with a set of taFe error data which 
includes the time of day the error 
cccurred~ the unit on which the volume 
was mounted, the tape density, the 
numter of retries required for success, 
and ether statistics necessary to 
evaluate the data. 

• ~ni~ Ch~£~_Rec2~ding. 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 table 
fills up, RMSR writes a statistical 
reccrd for the device to which the 
counter belongs en 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.l, V.2~ and 
V.3) give a summary of the actions that 
have to be taken to load the systerr. 
Figure V.l deals with the procedure for 
card readers, Figures V.2 and V.3 with the 
proce1ure for console printer-keyboard on 
systems with and without TaD clock support, 
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. 

3 Dial 

4 

the load-un it-address switches on the system control panel to the 
address (channel and unit) of the 2311,2314/2319 or 3330. 

Press LOAD ___________ - ___ """ 

IPL and the supervisor are loaded into main storage. 
The system enters the wait state. 

System Operation 

The rressage codes occurring in 
connection with time-of-day clock support 
are the following: 

OI31A 

OI32A 

The time-of-day clock is in the 
'not set' or 'error' state. The 
IPI procedure is terrrinated. 
Inolude a SET co~mand with DATE and 
CLOCK (~nd, if required, ZONE) 
parameter in the card deck and 
restart the IPL procedure. 

The time-of-day clock is not 
operational. The IPL procedure is 
terminated. IFL cannot be 
performed using a card reader if 
the time-of-day clock is not 
operational. Restart the IPL 
procedure from a 3210 or 3215 
console printer-keyboard. 

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 TOO clock support and the clock has 
the proper values, control is given to the control program. 

2. If the system has TOO clock support· and the clock is 
in the 'not-set' , or 'error' state, the system enters a 
hard wait and message code OI31 A 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 TOO 
clock switch must be depressed to the ENABLE SET 
position at the exact time specified in the CLOCK 
parameter. If the TOO clock is in the 'set' state, the 
IPL procedure is completed and control is passed to the 
control program. 

3. If the system has TOO clock support but the clock is 
not operational, message code 0I32A 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.l. 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 ------------

..-----t--.. the load-unit·address switches on the 

system control panel to the address 
(channel and unit) of the 2311, 

2314/2319, or 3330. 

4 Press LOA D --------........ -------------1 

IPL and the supervisor are loaded into 
main storage. The system enters the 

wait state. 

~----------------------­
I 

I POWER I 
ON 

I TODCLOCK I 
D SECURE 

ENABLE 

SET 

STORAGE ADDRESS 

DATA 

MAN WAIT TEST LOAD 

00000 

I POWER I 
OFF 

!)PressREQUEST __________________________________________________________ ___ 

One of the following sets of messages is printed on the console printer-keyboard: 

01301 DA TE={~di~d~~~~>,CLOcK=hh/mm/ss,zON E={ ~~~~}/hh/mm 
0110A GIVE IPL CONTROL COMMANDS 

Devices can be added to, or deleted from, the PUB table. 
If this is not required, omit this step and go to Pl. 

7 Enter SET command 

(Message 01301) 

a. If all values are satisfactory, enter the SET command without 

parameters. 

b. I f the date of time·of·day is not satisfactory, enter the SET 
command with both DATE and CLOCK parameters. Depress 

..-.-.11---'" ENA8L 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 

..--+----. 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. 

0131A DATE REQUIRED,CLOCK REQUIRED,ZO 

0110A GIVE IPL CONTROL COMMANDS 

(Message 0131A) 

a. If the zone value is satisfactory. enter the SET co 
DATE and CLOCK parameters. Depress ENA8L . 

b. If the zone value is not satisfactory. enter the SF 
with all parameters. Depress ENABL SET. 



~PressREaUEST __________________________________________________________________________________ ----------------------------------------------------------__ 

One of the following sets of messages is printed on the console printer-keyboard: 

{
mm/dd/VV} ={EAST} 01301 DATE= dd/mm/vv ,CLOCK=hh/mm/ss,ZONE- WEST Ihh/mm 

0I10A GIVE IPL CONTROL COMMANDS 

0131A DATE REQUIRED,CLOCK REQUIRED,ZONE=<~~~~}/hh/mm 
0110A GIVE IPL CONTROL COMMANDS 

01321 

0131A 

0110A 

TOO CLOCK INOPERATIVE; NO TOO SUPPORT 

DATE REQUIRED,CLOCK REQUIRED 

GIVE IPL CONTROL COMMANDS 

01321 TOO CLOCK INOPERATIVE; NO TOD SUPPORT 

0131A DATE REQUIRED 

0I10A GIVE IPl CONTROL COMMANDS 

E5EnterADDandDElcommands------------------------------------------------------------------------------------------------------------------------------__________ ~ 

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 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 

_--I~--"" 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 

.--f---...... with all parameters. Depress the ENABL SET switch on the 

control panel. 

(Message 0131 AI 

a. If the zone value is satisfactory. enter the SET command with 

~ DATE and CLOCK parameters. Depress ENABL SET. 

b. If the zone value is not satisfactory, enter the SET command 

~with all parameters. Depress ENABL SET. 

(Message 01321 and 0131 AI 

a. Enter the SET command with DATE and CLOCK 
parameters. 

(Messages 01321 and 0131A) 

a. 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. 

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 SYSR DR. 
Ready this device. 

3 Dial ------------, 

r-----II---e the load-un it-address switches on the 
system control panel to the address 
(channel and unit) of the 2311, 
2314/2319, or 3330. 

4 Press LOA D --------.,.----------------, 

IPL and the supervisor are loaded into 
main storage. The system enters the 
wait state. 

r-----------------------
I POWER I 

ON 

I TOO CLOCK I 
D SECURE 

ENABLE 

SET 

STORAGE ADDRESS 

DATA 

MAN WAIT TEST LOAO 

00000 

I POWER I 
OFF 

Figure V.3. 

5~~REau~T-----------------------~ 
One of the following sets of messages is printed on the console printer-keyboard: 

0131A 

0110A 

DATE REQUIRED 

GIVE IPL CONTROL COMMANDS 

0131A 

0110A 

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. 
If this is not required, omit this step and go to (7). 

7En~rSEToomm~d------------------------~ 

Enter the SET command with DATE parameter. Enter the SET command with DATE and CLOCK 
parameters. 

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 printer-keyboard 
(no TOO clock support) . 
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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. 

The names of the Utility programs have been 
changed. The new narres and the old names 
are: 

r------------------------------------T------------------------T-------------------------, 
I Utility Program I Version 4 Name I Version 3 Naree I 
~------------------------------------t------------------------+-------------------------~ 

~lternate Track ASS3N 

~ard to Printer/Punch 
Card to Tape 
~ard to Disk 
Copy Disk to ~ard 
Copy Disk to Disk 
~opy Disk/Data Cell to Tape 
Restore Card to Disk 
Restore Tape to Disk/Data cell 
Initialize Disk 

ALTDK ATAD 
ALTDC ATAM 
CDPP CDPP 
CDTP CDTP 
CDDK CDDK 
CDKCD CRDC 
CDKDK CRCC 
CDKTP CRDT 
RCDDK CRCD 
RTPDK CRTD 
INTDK INTD 
INTDC INTM 

rape to Card TPCD TPCD 
Tape to Tape TPTP TPTP 
rape to Printer TPPR TPFR 
Tape to Disk TPDK TPDK 
rape to Data Cell TPDC TPDC 
Tape Compare TPCP TPCP 
Disk to Card DKCD DKCD 
Disk to Disk DKDK DKDK 
Disk to Printer DKPR DKPR 
Disk to Tape DKTP DKTP 
Disk to Data Cell DKDC DKDC 
Data Cell to Data cell DCDC DC DC 
Data Cell to Printer DCPR DCPR 
Data Cell to Tape DCTP DCTP 
Data Cell to Disk DCDK DCDK 
Clear Data Cell CLRDC CLDC 
~lear Disk CLRDK CLRDSK 
VTOC Display LVTOC LISTVTOC 

------------------------------------~------------------------~-------------------------
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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 strearr. 
For each device a separate card may now be 
used. 

USING OLTEP CONCURRENTLY WITH BTAM ON rHE 
LOC~L 3210 

Normally it is necessary to terminate a 
BT~M application program in order to run 
OLTEP tests on teleprocessing devices. It 
is possible to allow a BTAM application 
controlling a locally attached 3210 
Information Display System to continue 
running during OLTEP processing. To do 
this, a special program, BT3210SC, must be 
run from the system console before and 
after OLrEP. This procedure is described 
under the local 3210 in the "Local 
Device-dependent Considerations" section ~f 
Basic Telecommunications Access Method, 
G~30=5001~----------------------------

Diagnostic Operator Commands - MAP, 
LISTIO, ROD, and MODE 

rhe M~P 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 
informaEion 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 tirre 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 ~ode) recording. In 
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 labeled tapes. In CE mode, the 
type of recording used for a specific 
device can be reset. 

The MAP, LISTIO, and ROD command are 
fully described in QOS--2Eerat!.!!L~ui~~L 
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 
Recording", now contain the material 
formerly contained in the sections "ESTV 
and EVA - Magnetic Tape Error Recording" 
and "ERRLOG/MCRR and R~SR - System Error 
Recording", with their respective 
subsections. 

Magnetic Tape Error Recording 

Magnetic tape error statistics are 
collected in two ways: 

1. EV~ (Error Volume Analysis) collects 
tape 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 job. The 
statistics are collected by volume 
serial number for standard labeled 
tapes and the records are written onto 
SYSREC. For nonstandard labeled and 
unlabeled tapes two modes of are 
available: 

a. Individual Recording (IR) -
statistics are accurrulated until a 
tape open occurs. At that time a 
record is written on SYSREC and 
the counters in the PUB2 table are 
reset. 

b. Combined Recording <CR) -
statistics for all unlabeled or 



nonstandard labeled tapes mounted 
on a particular tape drive are 
accumulated until a standard 
labeled tape is mounted. At that 
time a record is written on SYSREC 
and the counters in the PUB2 table 
are reset. 

System Error Recording 

The Recovery Management Support Recorder 
(RMSR) records system hard~are errors and 
assists the customer engineer in providing 
a more reliable and serviceable system. 

You are responsible for: 

• Creating the recorder file (SET 
RF=CREATE). 

• Issuing the ROD command in response to 
the problem determination action of an 
error message, or prior to shutting the 
system down or reloading the 
supervisor. 

• Executing the EREP program and 
directing EREP to perform the correct 
function. 

• Responding to error messages. 

• 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: 

• MCAR (Machine Check Analysis and 
Recording) and CCH/ERP (Channel Check 
Handler/Error Recovery Procedure). 
These features record environ~ental 
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 terre used 
when only recovery is required is 
"quiet" mode. 

HIR and ECC have an EFL to kee~ the 
recorder file from filling too quickly 
when HIR or Ece encounters intermittant 
errors. If more than the specified 
number of errors occur ~ithin a certain 
time limit, the applicable function 
enters the quiet mode. 

• Unit Check. A Unit Check record 
combines hardware and statistical data 
in the same record. When a unit check 
cccurs on an I/O device, retry is 
performed. If retry is successful, the 
number of retries is accumulated with 
the statistical data and processing 
continues. If retry is not successful, 
a Unit Check record is written on 
SYSREC, the statistical counters are 
reset, and processing continues. 

• Counter Overflow. Whenever a 
statistical counter for a device in the 
PUB2 table overflows, a record is 
written on SYSREC for that device. The 
statistical counters are reset and 
processing continues. 

• Volurre Dismount. When standard labeled 
tapes are processed, a volume dismount 
record is written en 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 fer the new tape volume is 
collected. 

• I/O error logging includes ROE 
(Reliatility Data Extractor). If 
ERRLOG=RDE is specified during system 
generation, ROE gathers hardware 
reliatility data that IBM personnel use 
to evaluate hard~are performance. Two 
ty~es cf records are written by ROE: • 

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 ROC command must be 
issued before system shutdown to 
ensure that all statistics are 
recorded. 

EREP uses these records to identify ROE 
data. 

The MODE command sets the recording mode 
for: 

• MCAR/CCH. HIR or ECC is set to 
reccrding or quiet mode, the EFL error 
and time limits are set, and the status 
cf reccrding is inVestigated. 

• TES. The recording mode for unlabeled 
and ncnstandard lateled tapes is set to 
combined or individual recording. 
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CREATING THE RECORDER FILE 

When you add the ERRLOG option to 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' 
SEr RF=CREATE 

1/ OPTION STDLABEL 
II DLBL IJSYSRC,'DOS RECORDER FILE' 
// EXTENT SYSREC""nnnnn,nnnnn 

(other label information 
to be stored on the 
standard label cylinder) 

1/ 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 available; 
usually it has the same physical 
address as SYSRES. 

• The extent values nnnnn are su~plied by 
the system programmer. 

ROD Command -----------

Before you press the POWER OFF 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 als6 causes 
the EOD record to be written on SYSREC. 
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ENVIRONMENTAL RECORDING, EDI~ING, AND 
PRINTING CEREP) PROGRA~ 

The EREP program can be used to process the 
data contained on SYSREC. Check with the 
person responsible for creating and 
rraintaining the core image library to 
ensure that the EREP program is cataloged. 

Execute the EREP program at the request of 
a customer engineer or in response to an 
instruction in an error message. The 
c~erator commands required to execute EREP 
are: 

* 

PAUSE BG,EOJ 
II TLBL{EREPNEW} 

EREPUP 
II TLBL{~APEIN} 

TESUP 
// ASSGN SYS007~X'cuu' } 
1/ ASSGN SYS008,X'cuu' 
/1 ASSGN SYS009,X'cuu' 
// LBLTYP TAPE 
/1 EXEC EREP 

(tape drive ***) 

This card is necessary only if you 
want to create or update a 
history/ROE tape. Use EREPNEW for 
creation and EREFUP for updating. 

** This card is necessary only if you 
are creating or u~dating the TES 
history tape. Sfecify TAPEIN when 
creating and TESUP when updating • 

*** One of these centrol cards is 
necessary when you are creating or 
ufdating one of the history tapes 
Chistory/RDE tape or TES history 
tafe ). 

The system requests the source of option 
input: SYSLOG, SYSIPT, or none (edit and 
frint the recorder file). If SYSLOG input 
is required, prompter rressages are printed 
to which you should respond. If SYSIPT 
in~ut is desired, punch the control cards 
shown in Figure V.4. 



I EDIT i 
, CLEAR ) I 

SUM * I 
OPTION(1 HISTn ,NEW J 1,211 I 

i lUPNEW J I I ~['NEWl [PRINT[,SUM [,SUMTAPEl J [,VOLJl 1 
~ TES - - - - - - -}- -t - - - - - OPTION TES LSUM!,sUMTAPEl [,VOLI J 
,SELECT[,TAPE]** I ,NOTAPE!,PRtNT[,SUM[,SUMTAPE] I LVOLlJ 
,RDESUM I I ,SUM [,SUMTAPE]LvOLJ 

I 

* If this option is choosen, the G ROUP and, if required, the CPU parameters may be used to specify the type 
of summary to be performed. 

I DISK \ 
j TAPE } 
, MICR/OCR 

GRoup=l ~~ITREC 
)CPU 

~ 2715 } 
\ ALL I 

CPU=xxxxxx, yyyy 

where xxxxxx the CPU volume serial 
number 

yyyy the CPU model number. 

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 surrmary ~ararreters. 

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 
SELECT) may be 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 options. 

You can alter the order of EREP actions 
by specifying two options. For example: 

OPTION EDIT Edit and print the SYSREC 
file .• 

OPTION HIST Update the history tape, then 
clear the file. 

Note: If an unrecoverable I/O 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 systerr. 
However~ if you do not reload the 
supervisor~ the contents of the SYSREC file 
may be unpredictable. 

You can only create a history tape if 
errors have been recorded on the SYSREC 
file. The EREP program can create or 
u~date twc types of history tapes: the 
history/RDE tape and the TES history tape. 

The history/ROE tape can te created by 
specifying OPTI~N HIST,NEW and updated by 
s~ecifying OPTION HIST. 

In addition, you can create a TES 
history ta~e; this tape contains tape error 
records only. If you want to maintain a 
TES history tape~ you must create or update 
it on the same EREP run during which the 
history/RDE tape is created or updated. 
The TES history tape can be created by 
specifying OPTION TES~NEW and updated by 
s~ecifying OPTI~N TES. 

Problem Determination 5.15 



SELECT PARAMETER COMMENTS 

CPU=xxxxxx All error records associated with a CPU may be selected for printing by entering the six-digit CPU 
serial nu mber. 

( 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= { yYddd,yYddd} All recordings made within a time span (measured in days) may be se~ected for printing. If two 
yyddd 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 recordin.gs 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. 

TE RM= xxxxxxxx The error records for a terminal may be selec.cd 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 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 G ROUP parameter. 

TAPE 
MICR/OCR If records from multiple CPUs appear on the SYSREC file, specify the serial number (xxxxxx) and model 

GROUpo UNITREC number (yyyy) of the CPU whose records you wish to have summarized. If CPU data is not supplied, 

TP records from all CPUs dppearing on the SYSREC file are summed together. 

( 
CPU 

) 2715 

\ ALL 
CPU= xxxxxx,yyyy 

OPTION H IST,NEW [.2] 1. Creates the history/ROE tape on SYS009 
2. Clears SYSREC. 

OPTION H 1ST [.2] 1. Updates the history /ROE tape on SYS009 
2. Clears SYSREC. 

OPTION EDIT 1. Edits and prints SYSREC onto SYSLST 
followed by 2. Creates or updates the history/ROE tape on SYS009 

OPTION H IST,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 fronl 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 1. Updates the TES history tape on SYS007 
2. Summarizes the tare error data on SYSREC by volume serial number. 

OPTION TES,PRINT,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. 

OPTION TES,PRINT,SUM,SUMTAPE,VOL 1. Updates the TES history tape on SYS007. 
2. Edits and prints the tape error data from SYSR EC 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 summarired tape unit 
format. 

OPTION SELECT (see note l
) Selectively prints records from SYSREC onto SYSLST. 

OPTION SELECT,TAPE (see note l ) Selectively prints records from the history/ROE tape onto SYSLST. 

OPTION ROESUM Summarizes the IPL, EOO, MCAR, CCH, and Unit Check records for a specified period of from one to 30 days. 
These records are on the history/ROE tape (see note 2;' 

(none) Edits and prints SYSREC onto SYSLST. 

Note l . Records are selected by specifying select parameters See Figure V.S for the possible select parameters. 

Note 2. ROESUM does not summarize across mUltiple volumes. If EOF is encountered before the entire requested reporting period has oeen covered (this can be checked through the 
end date printed on the ROESUM listing), rerun ROESUM using the next volume in the multiple volume history/ROE file and the same reporting period you specified during 
the first ROESUM execution. A listing with the remainder of the requested information is thusqenerated. 

Figure V.6. These are the EREP options. 
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r---------------------------------~----------------------------------------------------, 
IOption card I Comments I 
~----------------------------------+----------------------------------------------------~ 
IOPTION TES~NEW ICreates a TES histcry file. I 
~----------------------------------+----------------------------------------------------~ 
IOPTION TES I Updates a TES history file. I 
~----------------------------------+----------------------------------------------------~ 
IOPTION TES,PRINT IUpdates the TES histcry tape and tben Edits and I 
I Iprints the tape error dat~ from SYSREC onto SYSLST I 
I lin the detail ta~e unit format. I 
~----------------------------------+----------------------------------------------------~ 
IOPTION TES"NOTAPErPRINT,VOL IEdits and print the tape error data from SYSREC ontol 
I ISYSLST in the detail volume serial numter format. I 
~----------------------------------+-----------~----------------------------------------~ 
IOPTION TES,NOTAPErPRINT IEdits and prints the tape error data from SYSREC I 
I lonto SYSLST in the detail tape unit format. I 
~---------~~-----------------------+----------------------------------------------------~ 
JOPTION TES,PRINT#NEW,VOL ICreates a new TES history file and then edits and I 
I Iprints the ta~e errcr data frorr SYSREC onto SYSLST I 
I lin the detail volume seri~l number format. I 
~----------------------------------+----------------------------------------------------~ 
IOPTION TES,PRINT,VOL IUpdates the TES histcry tape and tben Edits and I 
I I prints the tape error dat~ from SY~REC onto SYSLST I 
I lin the detail volume serial nurrber format. I 
~----------------------------------+----------------------------------------------------~ 
I OPTION TES,PRINT,SUM,VOL I Updates the TES history t~pe and then edits and I 
I Iprints the ta~e errcr records frcm SYSREC onto I 
I ISYSLST in the detail volume serial number format. I 
I IFinally# the tape error records cn SYSREC are I 
I I summarized by volume seri~l number. I 
~----------------------------------+----------------------------------------------------~ 
IOPTION TES,PRINT,SUM,SUMTAPE,VOL IUpdates the TES histcry tape and tben Edits and I 
I Iprints the tape error records from SYSREC onto I 
I ISYSLST in the detail volume serial numter format. I 
I IFinally, the tape error d~ta on the history tape is I 
I Isurrmarized and printed on SYSLST in thE summarized I 
I tvolume serial number form~t. I 
~----------------------------------+---------------------------------------------------~~ 
IOPTION TES,NOTAPE#SUM IEdits and ~rints the tape error data from SYSREC I 
I I onto SYSLST in the summarized tape unit format. I 
~----------------------------------+----------------------------------------------------~ 
IOPTION TES,NOTAPE,SUM,SUMTAPE ISurrmarizes and prints the tape errcr data from the I 
I I history tape onto SYSLST in the summarized tape unitl 
I Iformat. I L __________________________________ ~ ____________________________________________________ J 

Figure V.7. EREP options for tape statistics. 

PROCESSING TAPE ERROR STATISTICS WITH EREP 

Several EREP options are available to 
process the tape error stat~stics cn the 
SYSRE: file. Figure V.? describes the EREP 
options that apply to tape records. 

PROCESSING THE TES HISTORY TAPE WITH THE 
ESTVUT UTILITY PROJRAM 

When a TES history tape is created frorr the 
data on SYSREC, ESTVUT, the ESTV Dump File 
program is used to process the data on the 
TES history tape. This utility prcgrarr 
dumps the TES history file on SYSLST. 
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~Q~~~Q!_~ar~~_~~~~~~~~y_!Q_~~~_~§~~~~: 
ESTVUT can be executed either from a card 
reader cr from SYSLOG. An example of the 
job control statements required for 
executing ESTVUT is: 

// JOB E~TVDUMP 
// ASSGN SYS005,X'181' 
// ASSGN SYSLST,X'OOE' 
// TLBL TAPEIN 
// LBLTYP TAPE 
// EXEC ESTVUT 
/* 
/& 

~y~Qf!i~_unit_~~~i9Q!£Q!§: Every symbolic 
unit required for execution of the ESTVUT 
~rcgrarr rrust be assigned, either 
temporarily for one job or permanently. 



r---------------------------------------------------------------------------------------, 
I VOLUME TIME CHANNEL TEMP TEMP PERM I 
I SERIAL DATE OF DAY /UNIT READ WRITE READ I 
Ixxxxxx yr/day hr.mn.sc cuu nnn nnn nnn I 
~---------------------------------------------------------------------------------------~ 
I PERM NOISE ERASE CLEANER SIOS TAPE BLOCK I 
I WRITE BLOCKS GAPS ACTIONS USAGE DENSITY LENGTH I 
Innn nnn nnn nnn nnnnn nnn nnnnn I l _______________________________________________________________________________________ J 

Figure V.S. ESTVUT print format. 

• SYS005 must be assigned to the magnetic 
tape unit on which the TES history file 
is mounted. 

• SYSLOG must be assigned to a 3210 or 
3215 for all executions of ESTvur in 
order to log inquiries and accept 
replies. 

Label information: Label information must 
be-avaIIaEIe-to~he system whenever the 
devices are used in the execution of 
ESTVUT. 

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

• 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. 

Co~te~~~~~9_f2rm~~_2~EE!~~~9_ou~~~: 
When the operator specifies a printer as 
output device, the error statistics 
collected are formatted and printed as 
shown in Figure V.B. Each printed page 
oontains 50 lines of data. The last 
printed page contains a message after the 
last line of data. This message is: 

ESTV TAPE FILE DUMPED 

~~~~12~in[_~~!YUT: ESTVUT consists of one 
module that has to be cataloged in the core 
image library. The module name to be used 
in the IN~LUDE 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,{;O} 

INCLUDE IJBTESUT 
// EXEC LNKEDT 
/& 

• +0 is used for a multiprograrrming 
systerr 

• S is used for a non-~ultiprogramming 
(batched-job) system. 

SEREP 

SEREP is a diagnostic prograIT available to 
the CEo He will make this program 
available to you for recording 
unrecoveratle system errors. 

SEREP execution is only necessary if the 
system enters a wait state with the 
hexadecimal representation of the character 
S (X'E2') in cyte 1 of main storage. 

To execute SEREP: 

1. Ensure that there is Q2 systerr 
activity (console lights must not 
blink, magnetic tapes and disk access 
ar~s ITust not move). 

2. Display cyte 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. perform IPL froIT the card reader. 

The error recording inforrration is then 
edited and printed. SEREP printing is 
normally done on the device at address 
X'OOE'. If your printer has another 
address, the customer engineer should alter 
your SEREP deck. 
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Operator Reference Information: Commands and Statements 

Operator Commands 

ADD -- ADD A DEVICE TO THE PUB TABLE 

Apart from the PUB tables DOS Version 4 now 
also uses PUB2 tables. The space required 
for these PUE2 tables is assigned at system 
generation time. It is not possible tc add 
more 1evices of anyone type than have been 
assigned PUB2 space. If too many devices 
have been added, you are informed through 
the message 

01291 INSUFFICIENT PUB2 SPACE AVAILABLE 

which is printed on the console 
printer-keyboard at the time the system is 
loade1. 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 teen 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 
3420r7 for 7-track 3420 magnetic 

tape unit 
3420r9 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 

Q~!et~: 1285 
1404 
1412 
1445 
7772 

£h~~~: 1050A for 3210 or 3215 console 
printer-keyboard 

2400T7 for 7-track 24000-series 
magnetic tape units 

2400T9 for 9-track 2400-series 
magnetic tape units 

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, nor for PL/I (D) 
and COBOL programs. 

If the ASSGN command cr statement is 
specified with the ALT parameter, a 
reassignrrent that has teen made for the 
original assignment must also be made for 
the alternate assignrrent. 

DLAB -- DASD LABEL INFORMATION COMMAND 

The combination of this statement with VOL 
and XTENT must not be used to provide the 
extent and latel infcrmation for a 3330. 

DLBL -- DASD LABEL INFORMATION COMMAND 

Tcgether with the EXTENT statement, only 
DLBL should be used to supply extent and 
label infcrmation for the 3330. 

EXTENT -- DASD EXTENT INFORMATION COMMAND 

Together with the DLEL statement, only 
EXTENT shculd be used to supply extent and 
label information for the 3330. 

Note: The EXTENT cards must be checked 
carefully tecause an invalid field in the 
card causes the default cptions or the 
values entered by the previous EXTENT card 
tc te overwritten by the valid entries of 
the flagged statement. 

MODE -- SYSTEM/370 ERROR RECORDING 

The MODE ccmmand can reset the recording 
mode for the nonstandard labeled and 
unlateled tapes and set the recording mode 
for a particular device. This command 
initiates cr suppresses EIR (Hardware 
Instruction Retry) and ECC (Error 
Correcticn Code> errcr recording. It also 
sets the EFL (Error Frequency Limit) for 



HIR and E~C or inquires about the status of 
HIR and ECC error recording. The format of 
the MODE command is: 

MODE 

.' IR 
CR 

CE'CUU['I I.XX,V]] 
,D r ,xx,vl 
.N 

R 
STATUS. * 

~~~ [I ~ IJ {[,' ~J] [,E"eee'l f.T"ttttl} 

* Note: when either HIR or ECC is 
specified, at least one of the optional 
operands within these braces must be 
selected. TH is only valid for the Model 
145 when ECC,~ is specified with the MODE 
command,. 

IR Recording mode for nonstandard 
CR labeled and unlabeled tape. 

CE 

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 
labeled and unlabeled tape on a 
specific tape unit until a 
standard labeled tape is opened. 
rhen 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. 

rhe recording mode for a device at 
physical location CUU rray be 
res·et. The possi1::le recording 
modes are: 

1:: Normal. The default, norrral, 
is assumed. 

I Intensive. Norrral 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 number of I/O 
retries required for success 
is not recorded. 

R 

ST1\TUS 

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. ~he num1::er of I/O 
retries required for success 
is also recorded. 

N No recording • 

When the recording mode 
~arameter is th~ last parameter of 
the MODE command, all errors are 
checked for recording. When in 
intensive or diagnostic mode, it 
is possible te check for only one 
type of error. Indicate the bit 
te be exaITined 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. 

Requests a report showing the 
current mode settings and EFL for 
HIR and ECC, as well as the number 
cf high speed buffer pages not 
being used. 

This report has the forrr: 

HIR,{~},aaaa/eeee,bbbb/tttt 

Fer Model 135 
ECC;r ~ } ----

For Model 145 
ECC~~}:-r~}~aaaa/eeee'1::tbb/tttt 

For Model 155 
Ecc;r~~aaaa/eeee,bbbb/tttt 

EUF DLT=xxx 

aaaa 
eeee 
tbbb 
tttt 

Current error count 
Error count limit 

= Current elapsed time 
= Time threshold. 

Hardware Instruction Retry. This 
operand changes the mode of the 
HIR facility to R or Q and/or 
rredifies the error count threshold 
and/or time threshold. 

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

R 

Q 

M or C 

TH 

Error Correction Code. This 
operand changes the mode of the 
ECC facility to R or Q~ andlor 
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. If 
ECC is specified for a Model 145, 
M or C must also be specified. 
ECC can also place the Model 145 
2ontrol Storage in threshold rrode. 

Note: Use of the Error Correction 
Code (ECC) in full recording rrode 
may cause severe system 
degradation. Thus, the 
[ECC,M/C,R] operand corrbination of 
the MODE command should only be 
used by the customer engineer or 
at his request. 

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 roode, it 
places ECC in recording mode. 

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

MODE ECC,2,R (Model 145) - if HIR 
is already in recording rrede, 
control storage is placed in 
recording mode. 

Q~!~~_MO~~ 

MODE HIR,Q - places both HIR and 
ECC in quiet mode. 

MODE ECC,Q (Model 135 and 155) -
places ECC in quiet mode. 

MODE ECC~M,Q (Model 145) - places 
main storage in quiet mode. 

MODE ECC,2,Q (Model 145) - places 
control storage in quiet mode. 

Main or control storage: M or C 
is only valid for the Model 145. 
M or C must be specified when EC2 
is specified for the Model 145. M 
indicates main storage and C 
indicates control storage. 

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. 

E=eeee 
T=tttt 

Values entered for E and T must be 
within the follcwing decimal 
ranges: 

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 rrode must not be 
changed. 

2. For the Model 135, the only 
valid mode comrrands are: 

MODE CE, ••• 
MODE STATUS 
MaDE 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. ~hus, the 
[ECC,M/C,Rl operand 
combination of the MODE 
command should be used only 
by the customer 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. 

DSE 

II MTC DSE,SYSnnn 

MTC DSE,{X'cuu ' } 
SYSnnn 

Data security erase (3400-series 
only). This command erases a tape 
frcrr 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 marker, you 
must erase that data with [/1] MTC 
ERG,SYSnnn. To ensure that a DSE 
failure is detected quickly, rewind 
or rewind-unload should be performed 
with an ~TC 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 corrpletely. 
In that 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 
[//] MTC DSE command is placed in 
the wait state until the end-of-tape 
reflective marker is reached. 

SYSnnn represents any logical unit. 

X1 cuu' represents the channel and unit in 
hexadecimal, where c is the channel 
number (0-6) and uu-the unit number, 
OO-FE {O-254}. --

SET -- SET VALUE COMM~ND 

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 SEr 
card should precede the JOB card in job 
control sequence. 

SET [UPSI=n1] [,LINECNT=n2] [,RCLSr=n3] 
[,RCPCH=r4] (,RF=nS] [,D~TE=n6] 

The time-of-day clock can only be set 
during IPL. Therefore the CLOCK parameter 
of the job control SET command is no longer 
supported. The D~rE parameter can only be 
specified if TOO 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 (IJSYSRC) on 
SYSREC used by the RMSR routines. 
nS can be: 

YES ~n 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 ccrrmand, in corr£ination with the 
DL~B and XTENT command, should not be used 
te sup~ly label and extent information for 
the 3330. 

XTENT -- DASD EXTENT INFCRMATION COMMAND 

The XTENT command, in co~cination with the 
eLAB and VOL command, sheuld not be used to 
supply label anj extent information for the 
3330. 

ZONE -- SET ZONE COM~AND 

!h!~_i§_2-fl~~_§tai~m~n~. It initializes 
the value of the job zone field in the 
cerrrrunications region (cytes 143 and 144). 
If no ZONE statement is supplied, job 
centrol supplies the zone given in the 
system zene field in the communications 
region extension (bytes 68 and 69). If no 
CATE statement is su~plied, the jot date is 
updated by means of the values given in the 
system date field and in the ZONE 
statement. 

Locations that are on Greenwich Mean Time 
need net s~ecify the ZONE statement or Can 
specify // ZONE EAST/OO/OO or 

// ZONE WEST/OO/QO. 

// ZONE {EAST}/hh/mm 
WEST 

E~ST 

WEST 

hh/trrr 

A geographical pOSition east of 
Greenwich. 

A geographical position west of 
Greenwich. 

A decimal value which indicates 
the difference in hours and 
minutes between local time and 
Greenwich Mean Time. hh may be 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 systerr. Otherwise, the message lS0nD 
INV~LID STATEMENT is printed on SYSLOG and 
SYSLST. 
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General Operating Techniques 

Model 13S Techniques 

DISPLAYING THE CURRENT PSW 

• Hit STOP. 

• Hit ALTER/DISPLAY; the PROCEED light 
turns on. 

• rype in DP. The current PSW is printed 
on the console printer-keyword. 

c Hi tEND. 

• Hit START. 

Displaying at the system control panel is 
basically a function for CE use. You can 
display more efficiently using the 
alter/display facility~ which also gives 
you a har1 copy record of your actions and 
the system responses. 

• If the HARD STOP indicator is not on, 
set the RATE switch to SINGLE CYCLE. 

• Set STORAGE SELECT to MAIN STORAGE. 

• Set STORAGE ADDRESS switches to the 
address of the current PSW. 

• Hit SET ADR AND DISPLAY. The PSw is 
displayed in the reference display 
window. 

ALTERING THE CURRENT PSW 

• Hit STOP. 
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• Hit AL~ER/DISPLAY; the PROCEED light 
turns cn. 

• Type in AP, followed ty the new PSW. 

• Hit END. 

• Hit START. 

CISPLAYING MAIN STORAGE 

• Hit STep. 

• Hit AL~ER/DISPLAY; the PROCEED light 
turns on. 

• Type in OM, followed by the address at 
which display is to tegin. Typing of 
the contents of main storage at the 
console printer-keytoard starts 
automatically. You can stop the typing 
by either hitting ALTER/DISPLAY (the 
alter/display rrode is retained) or END 
(the alter/1isplay mode is terminated). 

• Hit START. 

Cisplaying at the system control panel is 
basically a function for CE use. You can 
display mcre efficiently using the the 
alter/display facility, which also gives 
you a hard copy record of your actions and 
the system responses. 

• If the HARDSTOP indicator is not on, 
set the RATE switch to SINGLE CYCLE. 

• Set STORAGE SELECT to MAIN STORAGE. 

• Set STORAGE ADDRESS switches to the 
address to be displayed. 

• Hit SET ADR AND DISPLAY. The selected 
data is 1isplayed in the reference 
display window. 



CLEARING MAIN STORAGE 

• Hit and hold ENABLE SYSTEM CLEAR. 

• Hit SYSTEM RESEr (only once). The 
current PSW is set to zero; all data in 
main and protection storage is cleared 
to zeros. 

• Release ENABLE SYSTEM CLEAR. 

• Perform IPL procedure. 

ALrERING MAIN STORAGE 

• Hit srop. 

• Hit ALTER/DISPLAY; the PROCEED light 
turns on. 

• Type in AM, followed by the address at 
which the new data is to be inserted. 

• Type in new data. 

• If the alter/display mode is to be 
retained, hit ALTER/DISPLAY. 

• If the alter/display mode is to be 
terminated, hit END and START. 

DISPLAYIN3 RE3ISTERS 

• Hit STOP. 

• Hit ALTER/DISPLAY; the PROCEED light 
turns on. 

• Type in D3 (to display a general 
purpose register) or DF (to display a 
floating point register), followed by 
the address of the first and last 
register to be displayed. The address 
sequence wraps around, that is, the 
content of the highest available 
address is followed by the content of 
the lowest address (zero). 

• Hit AL~ER DISPLAY if the alter/display 
mode is to be retained. 

• Hit END and START if the alter/display 
rrode is to be terminated. 

Displaying at the system control panel is 
tasically a function for CE use. You can 
display more efficiently using the 
alter/dis~lay facility, which also gives 
you a hard -copy record of your actions and 
the systerr responses. 

• If the HARDSTOP indicator is not on, 
set the RATE switch to SINGLE CYCLE. 

• Set STORAGE SELECT to AUXILIARY 
STORAGE. 

• Set rotary switches D and E to the 
Fositicns shown in Figure V.9. 

• Hit SET ADR AND DISPLAY. The selected 
register is displayed in the reference 
disFlay window. 

r---------------T-------------------------, 
I Register I Rotary Switch positions 1 

1 Nurrber (Hex) ~------------T------------~ 
1 I Bytes 0 & 11 Bytes 2 & 31 
liD E IDE I 
~---------------+------------+------------~ 

00001 1 
10203 I 
20405 t 
30607 1 
40809 I 
5 0 A 0 E 1 
6 0 COD 1 
7 0 E 0 F 1 
81011 1 
91213 1 
A 1 4 151 
B 1 6 171 
c 1 8 191 
D 1 AlB 1 
E 1 C 1 D 1 
F 1 ElF I 

~---------------+------------+------------~ 
1 0 120 1 211 
I 1 1 221 231 
I 2 I 241 251 
I 3 1 261 271 
I 4 128 1 291 
1 5 I 2 AI 2 B 1 
I 6 1 2 C 1 2 D I 
1 7 1 2 E 1 2 F 1 l _______________ ~ ____________ ~ ____________ J 

Figure V.9. Rotary switch settings for 
register display. 
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ALTERING REGISTERS 

• Hit STOP. 

• Hit ALTER/DISPLAY; the PROCEED light 
turns on. 

• rype in AG (to alter a general purpose 
register) or AF (to alter a floating 
point register), followed by the 
address of the first and, if required, 
last register to be altered. 

• Type in the neN data to be placed in 
the specified register(s). 

• Hit ALTER DISPLAY if the alter/display 
mode is to be retained. 

• Hit END and START if the alter/display 
mode is to be terminated. 
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STOPPING ON ADDRESS COMPARE 

• Hit STOP. 

• Ensure STORAGE SELECT is set to main 
storage. 

• Set INTERVAL TIMER to DISABLE. 

• Set rotary switches A-E (STORAGE 
ADDRESS) to desired stop address. 

• Set ADDRESS COMPARE to select desired 
condition for stop, for example~ ANY. 

• Set ADDRESS COMPARE CONTROL 
three-position lever switch to STOP. 

• Hit START. 
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What Else has been Changed in DOS Version 4 ? 

System Generation 

Many changes have been made to System 
Generation. ~ lot of new inforrration has 
been added due to the changed functions of 
the Recovery Management Support Recorder 
(RMSR) and its features. Irn~act 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 sco~e of this 
manual to include that inforrration. You 
can find all details on how to generate 
your system in DO~_~~~~i2~_~_~Y~!~! 
~~!!~!:~!:io!!, G233-500S. 

Messages 

A large number of messages has been 
changed, added, or deleted on account of 
the new or changed features in DOS Version 
4 (new device support, R~SR~ time-cf-day 
clock support, EREP). For easy reference a 
new messages book has been published: DO§ 
~~!:~i2~_~_~~~~~9£~, 3C33-5009. 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 IN1DK. In addition, 
all ~hase and module names have teen 
changed for DOS Version 4Systern utilities. 

Assembler 

The assembler is basically unchanged for 
COS Versicn 4. The 14K D variant can 
additionally make use of the 3330, 3410, 
3420, 3505, and 3525. Wcrkfiles 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 
(~LTDK) can address cylinders 0-403 of the 
IBM 3330 Disk storage. ~nly 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 I~ and IU of the utility 
modifier statement are invalid for the 
3330. 

Initialize Disk 

The Initialize Disk utility ~rogram (INTDK) 
can be invoked by means of the following 
utility modifier statement. 

// UID {~~}.cn.R=(CCCChhh) 

// 

Surface analysis is not provided for the 
3330. Instead of this analysis a quick 
initialization (parameter IQ) is ~rovided 
for these devices. 

The parameters I~ and IR are invalid for 
the 3330. The IQ (quick initialization) 
parameter has been added. 

The IQ parameter is invalid for the 2311 
and 2314/2319. If IS is specified, the 
Replace Option (R=(cccchhh)} is ignored. 

The UPSI card (// UPSI aOOOaaOl) to be 
used for System/370 emulators is invalid 
for the 3330. 

QUICK INITIALIZ~TION 

The disk packs of the 3330 (the 3336 Disk 
Packs) are preinitialized by IBM. A heme 
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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 tinary zeros, 
volume label(s}, and the VTOC. The quick 
initialization function is invoked by 
specifying IQ in the input o~tion parameter 
ef 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.l. 

Available I/O Area 

The Initialize Disk (INTDK) and VTO~ 
Dis~lay (LVTOC) utility Frograms can run in 
a 14K tyte partition without any 
restriction. The other programs, when run 
in a 14K tyte partition, can only perform a 
limited number of functions. The number of 
functiens that can be ~erformed depends on 
the required record size. 

ALTDK REQUIREMENTS 

In a 10K byte partition the record size may 
net te larger than 8,450 tytes. Normal 
transfer of the records from the defective 
te the assigned alternate track and vice 
versa would be impossible for larger 
records. If larger records are teing 
processed, a message (8254D) is printed and 
the eperater 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 truncatien is desired~ the 
partition size must be at least 10K bytes 
Flus the arrount by which the record size 
(key length + data length) exceeds 8,450 
tytes. 
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r---------------------------------------------------------------------------------------, 
a. Batch-only supervisor 

II JOB Br>..TCH User-defined job name. 
II OPTION CATr>..L 

INCLUDE IJWLrVB 
Causes the program to te cataleged in the core image library. 
Used with batch-only su~erviser. This module is 
nonself-relocating. 

// LBLTYP TAPE 
1/ EXEC LNKEDr 
/& 

Required if tape label ~rccessing is to te ferformed. 
Executes the linkage edit program. 
Defines the end of the jot stream. 

b. Multiprogramming supervisor 

// JOB MULTI User-defined job name. 
// OPTION CATr>..L 
I~CLUDE IJWLrVM 

Causes the program to te cataleged in the cere image litrary 
Used with multiprogramming supervisor. This module is 
self-relocating. 

1/ EXEC LNKEDr 
// LBLTYP TAPE 
II EXEC LVTOC 
/& 

Executes the linkage edit program. 
Required if tape label frccessing is to te ferformed. 
Executes the VTOC Display Program. 
Defines the end of the jet stream. 

Figure VI.l. Job streams for the vroc display program. 

For the update option (UY), the I/~ area 
must be large enough to contain the update 
recor~ plus all the records on the track 
with a record number greater than that of 
the updated record. If this restriction is 
not met~ message 82551 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 te run in a 
partition that is at least 10K bytes plus 
the amount ty which the record size exceeds 
8,400 bytes. 

COpy AND RESTORE DISK REQUIREMENTS 

All copy and restore disk programs require 
a buffer that is large enough to centain 
all the records on a single track. rhe 
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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r-------------T----------T----------------, 
I DEVICE I PROBIE~ 'MAXIMU~ RECORD , 
, I PROGRAM 'SIZE , 
I I AREA I I 
.-------------+----------+----------------~ 
, 2311 I 10K I 3,625 I 
I 2314/2319 I 12K I 7,294 I 
I 3330 ,18K I 13,030 I 
I 2321 I 10K I 2,000 I 
l _____________ L _________ ~L----------------J 

Conversion Considerations for System 
Utilities 

The fhase and module names of tbe _System 
Utilities have been changed for DOS Version 
4. Figure VI.2 lists the old and new phase 
names side by side per utility. r>..ll the 
exarr~les given in ~Q~_~~~_~Q§_Q!ili~y 
Erog~aIT~L GC24-3465, are valid for DOS 
Version 4 after the correct phase names 
have been inserted. 

~2~~: The old Systerr Utilities can te used 
fer systerrs 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 been changed to support 
the 3330 is the device-type description 
~ararreter E=(e). 2311, 2314, and 3330 are 
all valid entries for this parameter. 



r-----------------------------------------, 
I PHASE NAME I 
~---------------~----T--------------------~ 
I Version 3 I Version 4 I 

r---------------------------------------------t--------------------t--------------------i 
I I I 

Assign Alternate Track - Disk I ATAD I ALTDK I 
I I I 

Assign Alternate Track - Data Cell I ATAM I ALTDC I 
I I I 

Clear Disk I CLRDSK I CLRDK I 
I I 

Clear Data Cell CLDC I CLRDC I 
I I 

vroc Display LISTVTOC I LVTCC 
I 

Initialize Disk INTD I INTDK 
I 

Initialize Tape INTT I INTTP 
I 

Initialize Data Cell INTM I INTDC 
I 

Copy Disk to Card CRDC I CDKeD 
I 

Copy Disk to rape CRDT 1 CDKTP 
I 

Copy Disk to Disk CRDD I CDKDK 
I 

Restore Card to Disk CRCD I RCDDK 
I 

I Restore Tape to Disk CRTD I RTPDK L ____________________ ~ ________________________ L ____________________ L ____________________ J 

Figure VI.2 •. The old and new phase narres for system utilities. 
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Supervisor Planning Concepts 

COMREG* 

Displacement 
hexadecimal 

Displacement 
decimal 

Displacement 
hexadecimal 

Displacement 
decimal 

0 8 

0 8 

Address of 
Date PPBEG 

XXXXXXXX XX 

2E 30 34 

46 48 52 

PIK End of Machine 
(PID) Storage Confg. 

Address Byte 

XX XXXX X 

OA 

10 

Address of 
EOSSP 

XX 

35 

53 

System 
Confg. 
Byte 

X 

OC 

12 

Problem Program Use 

XXXXXXXXXXX 

36 37 

54 55 

Standard Dump, 
Language !-og and 
Translator ASCII 
I/O Options 
Options 

X X 

System Programmer's Guide 

17 18 20 24 28 2C 

23 24 32 36 40 44 

Highest End Address Address of 
UPSI Storage of Last Phase Uppermost Label 
Byte Job Name Address Fetched or Byte of Phase Area 

of the Loaded with Highest Length 
Partition Ending Address 

X XXXXXXXX XXXX XXXX XXXX xx 

38 39 3A 

1

3B 3C 3E 

56 57 58 59 60 62 

Job Linkage Language Job Disk Address 
Control Control Translator Duration Address of of 
Byte Byte Control Indicator Label FOCL 

Byte Byte Cylinder 

X X X X XX XX 

~------------------~v~--------------------~ Job Control Switches 

Displacement 
hexadecimal 

Displacement 
decimal 

Displacement 
hexadecimal 

Displacement 
decimal 

Displacement 
hexadecimal 

Displacement 
decimal 

40 42, 44 46 48 4A 

64 66 68 70 72 74 

Address Address Address Address Address Address 
of of of of of of 
PUB FAVP JIB TEB FICL NICL 

XX XX XX XX XX XX 

5E 60 

1

62 64 

94 96 98 100 

Length of LU B Address of Address of Address of 
10 Queue Disk Error PC Option 
No. of Channel Information Recovery Table less 
Queue Entries Block (DIB) Block 8 bytes 

XX XX XX XX 

70 7C 7E 80 

112 124 126 128 

Address of Address of Address of 
2nd MICR DTF QTAM 

Supervisor Constants Part of Table Vector 
PIB Table (PDTABB) Table 

XXXXXXXXXXXX XX XX XXXX 

* The address of the communications region is in fixed location X'14'X'17'. 

4C 4E 4F 58 

76 78 79 88 

Address Line System date LIOCS 
of Count Comm. 
LUB for Bytes 

SYSLST 

XX X XXXXXXXXX XX 

66 68 6A 

102 104 106 

Address of Address of Key of 
IT Option OC Option Program 
Table less Table less with Timer 
8 bytes 8 bytes Support 

XX XX XX 

84 86 87 88 

132 134 135 136 

Address of Op· System Pointer to 
BG Comm. tion Config. Comm. 
Region Indi· uration Region 

cator Byte 2 Extension 

XX X X XXXX 

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. 

5A 5C 

90 92 

Address of ID Number 
1st Part of of Last 
PIB Table Checkpoint 

XX XX 

6C 6E 

108 110 

Address of Logical 
the LUBID Transient 
Queue Key 

XX XX 

8C 8E 8F 

140 142 143 

Reserved Disk Job zone 
Config- in 
uration minutes 

XX X XX 
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The following changes and additions have 
been made to the Communications Region: 

• Displacement 59. 
Bit 6: 0 No DATE statement processed 

1 = DArE statement processed. 

• Displacement 134. 
Bit 0: Reserved. 

• Displacement 135. 
Bit 1 0 = No TOD clock support 

1 = TOD clock support. 
Bits 2-7: Reserved. 

• Displacement 140: Disk configuration 
Byte. 
Bi ts 0.- 5: 
Bit 6 

Bit 7 

Reserved. 
o = 3330 not supported 
1 = 3330 supported. 
Always set to 1: 2311/2314 
supported. 

• Displacement 143: Job Zone. 
If ZONE=EAST~ the value is positive 
If ZONE=WEST~ the value is negative. 

FOPT MACRO 

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 
problem program is entered when this time 
interval elapses. In a multitasking 
environment, only the main task can set a 
rimer Event Control Block (TECB). 

If Job Accounting support is included in 
your system, the start and stop tirres for 
Job Account~ng are calculated from the 
values at locations 80 and 84. 

rhis parameter specifies whether your 
system includes support for the Tirre-of-Day 
(rOD) clock. The rOD 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 ITacro. To set the proper 
time initially, the ZONE parameter is also 
available in the FOPT macro. This 
parameter sets the difference between local 
tirre and Greenwich Mean Time. 

The three options and their system 
generation specifications for tape error 
recording are: 

• Tape Error Block (TEE) by unit, TEB=n. 

• Tape Error statistics (TES), 
TEVB=(!.g/CR). 

• Error Volume Analysis (EVA), EVA=(r,w). 

Anyone or any combination of these 
cpticns may be selectea. A TEE table is 
generated for the TEB option. For the TES 
cpticns the PUB2 table is used. Figure 
VI.4 shows the 1/0 interrelationship. 

TEB: The system generates the number of 
tape cartridge reader error blocks 
specified by n. The 249S'Tape Cartridga 
Reader status-is automatically collected 
and written on SYSLOG at the end of each 
jcb using the tape cartridge reader. The ~ 
rrust at least be equal to the number of 
tape cartridge readers attached to the 
system; additional TEBs should be specified 
for possible future expansion. 

TES: The system makes a recording on 
SYSREC every time a new volume is detected. 
The tape serial number is compared at tape 
open; if it is not equal to the serial 
number in the PUB2 table, a Volume 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 durrped to SYSLST by means 
of the ESTV Dump File Prograrr, ESVTUT. 

EVA: The system prints a message on SYSLOG 
when the temporary read error threshold (r) 
cr the terrporary write error threshold (w) 
has been exceeded on a currently accessed 
tape volurre. The nurrber of SIO 
instructions is also included in the 
rressage. EVA can be used for both labeled 
and unlabeled tape volumes. 



NICl 

System ~ 
BG n 
F2 n 
Fl n 

n = number of units 

FICl 

i = index displacement 

lUB 

:: ....... . 

within lUB table FAVP 

FOCl 

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) 

REalD (Requestor Identification) 

LUBDSP flUB Displacement) 

FlPTR (Free List Pointer) 

SAB (Seek Address Block ) 

TKHDTAB (Track Hold Table) 

THFlPRT (Track Hold Free list Pointer) 

TKREQID •. (Track Requestor Identification) 

JI~ 

" 

PUB2 

TKHDTAB 
:;. 

::: L--:: ;:::-
J;:--~,..... 

...-t.-::?"""'" 

r: .....-:::::-

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, Fl). 

The first byte points to the first system class unit in the lU B 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 Fl 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 one, 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 I/O device. 

A one-byte pointer to the f)ext 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 I/O 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'CO'. 

The first byte contains a pointer to the next available entry (or X'FF'); bytes 24 have CCB address of the requesting 
task; bytes 5-10 have disk address (BBCCHH) of track being held; byte 11 has key of owning track; and byte 12 has 
two uses:fbit 0= 1 means a task is waiting for the track, and bits 4-7 count 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 PI B of the task requesting I/O. 

Figure VI.4. 1/0 table interrelationship. 
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JIB Table 

JIB 1 

JIB 2 

JIB 3 

JIB4 

JIB 5 

JIB 6 

Number (length of JIB table) 
determined at supervisor generation 

TYpe of Entry 

Stored standard 
assignment 

Alternate PUB pointer 
assignment of alternate X'OO' 

assignment 

CD 2311/2314/ 
2319 Extent 

CL CL CH CH 

CD 3330 Extent 
CL CL CL 

or C
H 

C
H CH 

CD 2321 Extent 
or BL BL CL 

BH BH CH 

o 
o 

Only when file-protect on DASD 

Lower Cylinder 
Upper Cylinder 

Cell or combined sub-cell and strip 

CD 
0 
0) 

o One cylinder number of the 3330 uses two bytes. 

Contents 

Ownership 

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. 

Chain Byte. 
Contains the displace­
ment index of the next 
JIB. A hexadecimal 
'FF' defines the end of 
the chain. 

Bytes 68-69 (X'44'-'45') of the communications region contain the address 
of the JIB table entry. Label J I BT AB identifies the first byte of the table. 

Figure VI.S. Job information block (JIB) table. 

DASD FILE PROTECT SUPPORT (DASDFP) 

Figure VI.S describes the JIB entries 
required for 2311, 2314/2319, 2321, 3330. 
It replaces the corresponding figure in the 
base 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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Data Management 

PHYSICAL INPUT/OUTPUT CONTROL SYSTEM 
(PIOCS) 

The CCB establishes communication between 
the problem program and ~hysical Ioes. The 
fields cf the CCB are shewn in Figure VI.6, 
which re~laces the ccrres~onding figure in 
the base public~tion. 



Transmission 
Count Information CSW Status Bits 

Bytes 

-------, 
Optional I 

6 6 12 Sense CCW I 

Used for-~ Residual Count Transmition 
I Information 

~ __________ 4-____ ~ ____ -+~ ________ ~~ __ ~~ ____ ~~ ______ ~t·~2! _____ -!~1 

(Note 1) ---____ I Hexadecimal I Buffer Offset: I Address of CCW I X'SO'-CCB being Address of CCW I B Bytes , 
Byte 4 Byte 5 -__ I Representation I, ASCII Input Tapes I Associated with I, U$ed by ERP in the CSW , Appended to the , 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Bits---­

_SetOn By-I 

Bits_ 

Set On By---i 

I Between Physical 
I 10CSand 
I Problem Program 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ----­..... -----

End-of-File 
(/'or/&) 

Traffic Bit 3211 
(Waitl UCSB parity 

Check (Line 
Complete) 

(Note 5) 
(Note 2) 

II I 

PIOCS PIOCS 

DASD~ DASD-
Da ta Check in Track Overrun 
Count Area MICR-
MICR- Intervention 
SCU Not Required 
Operational 1287-
3330 Keyboard 
Permanent Error Correction in 
1287/1288 Journal Tape 
Data Check Mode 
3211- 1017~ 

Print Checkl Broken Tape 
Equipment Check 3211-

Print Qualityl 
Equipment Check 

" I 

PIOCS PIOCS 

1-------.-----------'''''"1, of SYSnnn X'OO'-X'63' , this CCS Stored at , CCS when Sense , 
I SIT DESIGNATION BIT DESIGNATION SYSRDR 0000 I , , X'40'-Channel Channel End, 'Information is t 
'32 Attention 'SYSIPT : 0001 'ASCII Output , I Appendage or Address of I Desired I 
I 33 Status modifier 40 pr:gram~~ontrolled 'SYSPCH = 0002 'Tapes Fixed:' t Routine Present the Channel' I 
I 34 Control unit end 41 ~~c:;:tl~e~gth I SYSLST = 0003 I X'OO' , I for Teleprocessing Appendage' I 
I 35 Busy 42 Program check , SYSLOG = 0004 ,Variable: X'OO' or , I Device Routine for I , 
I 36 Channel end 43 Protection check I SYSLNK = 0005 , X'04' I , Teleprocessing , , 
I 37 Device end 44 Channel data check I SYSRES = 0006 , , , X'20'-Sense Devices I I 
I 38 Unit cheek 45 Channel control check , SYSSLB = 0007 ,Undefined: X'OO' I I Information I 
I 39 Unit exception 46 Interface control check I SYSRLB = 0008 I I I Desired I I 
l.., 47 Chaining check I ~~~~~~ : = I I I X'10'-Message , I 

-- " SYSCLB = OOOB , 'I I I 
----_ SYSOOO = 0100 , I I Writer I', 

Unrecoverable 
1/0 Error 

" procs 

DASD-
End of Cylinder 
MICR-
(Note 4) 
12B7/1288-
Hopper Empty 
in Document 
Mode 
321112245-
Line Position 
Error 
(Note 7) 

" 
PIOCS 

-__ 'SYSOOI = 0101 I I I X'OS'-EU Tape I , 
-__ I SYS221 - 01 DO , , , Error I I 

Accept 
Unrecoverable 
1/0 

J 

Pro Pro 

2540/2520-
Equipment Check 
3505/3525-
Permanent Error 
(Note 8) 
Tape-
Read Data Check 
DASD-
Any Data Check 
1287-
Equipment Check 
101711018-
Data Check 
3211-
Print Check I 
Data Check 

3 

PIOCS 

--_ I I I, I, 
- .... .l. I , I X'02'-Tape ERP I 

- --__, , I Read Opposite , " 
---------1 , I Recovery I, 

Return DASD 
Data Checks 
2671 errors, or 
1017/1018 
errors to the 
user 

. 
Pr. Pro 

Non- Recovery 
Questionable 
Condition: 
Card-
Unusual 
Command 
Sequence 
DASD-
No Record Found 
1287/1288-
Document Jam 
or Torn Tape 
3211-
UCSB Parity Check 
(Command Retry) 

4 

PIOCS 

-------, I X'OI'-Seek I I 
----___ I I Separation or I I 

Post at 
Device End 

(Note 5) 

. 
Pro Pro 

No-Record-
Found Condition 
(Retry on 2311, 
2314,2319, or 
3330) 

. 
PIOCS 

--- -1.___ _ I Console BUffenng , I 
----- , 't 

Return Tape Read 
Data Check, lOIS 
Data Check, 2540 
or 2520 Equipment 
Check, 3505 or 
3525 Permanent 
Error, DASD Data 
Check on Read or 
Verify Command, 
or 3211 or 2245 
Passback Requested 
(Notes 3, 6 and S) 

6 

Pro Pro 

Carriage 
Channel 9 
Overflow or 
Verify Error 
for DASD 

1287 Document 
Mode·Late 
Stacker·Select 

1288-End of 
Page 

6 

PIOCS 

-------l I I 
---- .... 

User Error 
Routine 

7 

Pro Pr: 

Command 
Chaining 
Retry from 
the next CCW 
to be executed 

7 

Pro Pro 
PIOCS 
Pro Pro 

Physical IOC~ 
Problem Pro!iram 

Note 1. Bytes 4 and 5 contain the status bytes of the Channel Status Word (Bits 32-471. If byte 2, bit 5 is on and device end results as a separate interrupt, device end will be 
ORed into CCB byte 4. 

Note 2. 
Note 3. 
Note 4. 
Note 5. 

Note 6. 
Note 7. 

Note 8. 

Indicates I' or 1& statement encountered on SYSRDR or SYSIPT. Byte 4, bit 7 (unit exception) is also on. 
DASD Data Checks on count not returned_ 
For 1255/1259/127011275/1419, disengage. For 1275/14190,'1/0 Error in external interrupt routine (channel data check or busout check). 
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. 
1018 ERP does not support the Error Correction Function. 
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. 
For 3505 and 3525 input and output files using ERROPT, byte 3, bit 3 is set on if a permanent error occurs. Byte 2, bit 6 is set on to allow you to accept permanent 
errors. 

Figure VI.6. Command control block (P.art 1 0 f 3). 



Condition Indicated On Values Mask for 
for Third Test Under 

Byte Bit 
Operdnd in Mask 

l(ON) o (OFF) CCB Macro Instruction 

2 0 Traffic Bit (WAIT) I/O Completed. Normally set I/O 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 I/O Error I/O error passed back due to No program or operator X'20' 

I 
program option or operator option error was passed 
option. back. 

31 Ac·cel't Unrecoverable I/O Error Return to user after physical Operator Option: X'lOOO' X'10' 
(Bit 2 is ON) 10CS attempts to correct I/O Dependent on the Error 

error2. 

41 2671 data check. Operator Options: Operator Option: X'0800' X'08' 
Ignore, Retry, or Cancel. Retry or Cancel. 

1017/1018 data checks. Ignore or Cancel. Cancel. 
Return any DASD data checks. Return to user. 

51 Post at [)evice End. Device End condition is posted, Device End conditions are X '0400' X'04' 
that is, byte 2, bit a 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 Uncorrectable tape read data Return to user after physical Operator Option: X'0200' X'02' 
check, (2495); 1018 data check, tOCS ~ttempts 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 check 4 punch (1018). Retry or 
error6 , DASD read or verify Byte 3, bit 3 is also on for 3505 cancel for DASD. 
data check; 3211 or 2245 passback and 3525 permanent errors. 
requested. 
(Data checks on count not returned.) 

71 User Error Routine User handles error recovery. 3 A physical 10CS error X'0100' X'Ol' 
routine is used unless the 
CCB sense address operand 
is specified. The latter re-
quires lIser error recovery. 

3 0 Data check in DASD count Field Yes-Byte 3, bit 3 is OFF, No X'80' 
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 
M IC R 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. 
1275/14190, I/O error in Channel data check or 
external interrupt routine. I Busout check. 

3211 /2245 line position error. 5 I Yes No 

Figure VI.6. Command control block (Part 2 of 3). 
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Condition Indicated One Values 

Byte Bit for Third 

1 (ON) a (OFF) 
Operand in 
CCB Macro 

3 3 Tape read data check (2400 or Operation was unsuccessful. No 
3400-series or 2495); 2540 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, bit 0 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 
sequence (2540). DASD·: 
No record found. 

Nonrecovery 128711288: Document jam or 
torn tape. 

UCSB parity check (command retry). Yes No 

51 No record found condition Retry command if no record Set the questionable X'OO04' 
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 
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 

71 Command Chain Retry Retry begins at last CCW Retry begins at first CCW X'OOOl' 
executed. of channel program. 

User Options Bits. Set in CCB macro. Physical 10CS sets the other bits OFF at EXCP time and ON when the condition specified occurs. 
2 I/O 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. I/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 (CCa byte 2, bit X'04') in order to obtain errors after channel end. 
Error correction feature for 1018 is not supported by physical 10CS. 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 X'10' 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 FeB parity check. 
Set for output files to allow data management to return to your routines on permanent errors. 

Figure VI.6. Command control block (P a rt 3 of 3). 

LOGIC~L INPUT/OUTPUT CONTROL SYSTEM CLIOCS) 

DTF (DEFINE THE FILE) MACROS: f Figure VI.7 
gIves-the-possIble-module-names for CDMOD, 
PRMOD, PTMOD, and MTMOD. It re~laces the 

ccrres~cnding figure in the tase 
publication. 

Mask for 
Test Under 
Mask 
Instruction 

X'10' 

X'08' 

X'04' 

X'02' 

X'Ol' 
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Subsetting/ 
Logic 4th 5th 6th 7th 8th Supersetting 
Module Prefix Character Character Character Character Character + Permitted 

* Not Permitted 

CDMOD IJC F RECFORM; FIXUN8 A CTLCH R; ASA B RDONLY;YES and Z Neither WO R KA nor o DEVICE;2540 * * * * * 
V RECFORM;VARUNB Y CTLCHR;YES TYPEFLE;CMBND IOAREA2 specified 1 DEVICE;1442 IJC FABBO 

U RECFORM;UNDEF C CONTROL; YES C TYPEFLE;CMBND WWORKA;YES 2 DEVICE;2520 V YV 11 

Z Neither CTLCH R nor H RDONLY;YES and I IOAREA2;YES 3 DEVICE;2501 U + H W2 

CONTROL specified TYPEFLE;fNPUT B Both WORKA;YES and 4 DEVICE;2540 and C I Z 3 

I TYPEFLE; INPUT IOAREA2-YES CRDERR;RETRY ZN 4 

N RDONLY;YES and Z WORKA;YES not 5 DEVICE;2520 and 0 5 

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 C 

A DEVICE=3525 and 0 

FUNC=RP E 

B DEVICE=3525 and 
FUNC=RW 

C DEVICE=3525 and 
FUNC=PW 

o DEVICE=3525 and 
FUNC=I 

E DEVICE=3525 and 
FUNC=RPW 

PRMOD IJD F RECFORM; FIXUNB A CTLCH R= ASA B if ERROPT;YES I IOAREA2=YES V RDONLY=YES and * * + * * 
I 

V RECFORM=VARUNB Y CTLCHR=YES (ERROPT;name in Z IOAREA2 not specified WORKA=YES IJD F A P I V I 

U RECFORM=UNDEF T DEVICE=3525 and DTFPR) and WWORKA;YES VYZZW 
I 

2-line print support PRINTOV=YES Y RDONL Y=YES uS + Y 

C CONTROL= YES P if PRINTOV=YES Z Neither RDONL Y nor TI Z 

S STLlST=YES and ERROPT is not WORKA specified + 0 
Z Neither CTLCH R nor specified (ERROPT= C + 

CONTROL nor RETRY or is omitted Z F 

DEVICE nor in DTFPR) R 

STLIST specified E if ERROPT=YES + 
(ERROPT=name in C 
DTFPR) S 

Z if neither ERROPT + 
(ERROPT=RETRYor D 
is omitted in T 
DTFPR) nor + 
PRINTOV is B 
specified E 

I PRINTOV=YES, DE-
VICE=3525, and 
FUNC=W[T] or FUNC 
is not specified 

F PRINTOV=YES, DE-
VICE=3525, and FUNC 
=RWIT] 

C PRINTOV=YES, DE-
VICE=3525; and FUNC 
=PW[T] 

o PRINTOV=YES, DE-
VICE=3525, and FUNC 
=RPW r T] 

o PRINTOV=YES is not 
specified,DEVICE=3525, 
and FUNC=W IT] or 
FUNC is not specified 

R PRINTOV=YES is not 
specified, DEVICE;3525, 
and FUNC;fM/ IT] 

S PRINTOV=YES is not 
specified, DEVICE;3525, 
and FUNC=PW IT] 

T PRINTOV;YES is not 
specified,DEVICE=3525, 
and FUNC=RPW [T] 

Figure VI. 7. Generated name structure for logic modules. 
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TYPE OF PROCESSING WITH LOGICAL 10CS 

Sequential 

Macro Instruction 

Initialize 

Process 

Set Mode 

Non Data 
Operations 

Work Files 
for DASD 
and 
Magnetic 
Tape 

Complete 

OPEN(R) 

GET 
PUT 
READ 
WRITE 
CHECK 

TRUNC 6 

WAITF 
RDLNE 
RESCN 
DSPLY 
SETFL 
ENDFL 
SETL 
ESETL 
CNTRL 
CHNG 7 

PRTOV 
OlSEN 
LITE 
ERET 
READ 
WRITE 
CHECK 
NOTE 
POINTR 
POINTW 
POINTS 
CLOSE(R) 
FEOV 
FEOVD 
FREE 
LBRET 1 

SEOV 

... 
~ 
.!: 
Ii: 
It) <II 
~"O 
N ... 
M co 
....... 0 
OJ:l 
~> 
N Ql 
M:\<:: 

x 
x 

~ 
'g 
Oa; 
"""0 coca 
N Ql 
~a: 

x 

x 

x 

x 
x 
x 
x 

x 

x 

x x 

x 
x 

x 

x 

x 

x 

x 
x 

x x 

x 

x 

x 

x 

x 

x 

x 

(3 
;1j 
N 
....... ~ o t.) 
N c: 
It) ::l 
~~ 
Nit) 
VN v It) 
~M 

x 

x 

x 

x 

x x 
x 
x 

x 
x 
x 
x 
x 

x x 

x 
x 
x 
x 
x 
x 
x 
x 

x x 

x 

x 

N 
M 
N 

x 
x 
x 
x 

x 

x 

x 

x 

x 

x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
x 

x 
x. 
x 
x 
x 
x 
x 
x 
x 

x 
x 

Notes: 1. Applies only if DTFSR. DTFMT. DTFDA. or DTFPH LABADDR or XTNTXIT is specified. 

x 

x 

x 

~ 
~ 

~ 
~~ 
co t.) 
~ c: o ::l 
~~ 

x 

x 

x 

x 

x 
x 

x 
x 

x 

x 

x 

2. In the 2520 or 2540. GET normally reads cards in the read feed. If TYPE F LE=CMBND is specified. GET reads cards at the 
punch-teed-read station. 

3. PUT rewrites on input DASD record if UPDATE is specified. 

4. In the 1442.2520. or 2540. PUT punches on input card with !!..cW.i!ii>ml. information if TYPEFLE=CMBND is specified; PUT 
is supported by the ;3525 if read/punch associated files are specified. 

5. Applies only to blocked !!:!Q!!J records. 

6. Applies only to blocked Q.l!!IlY! rerords. 

7. Provided only for upward compatibility for BPS and BOS. 

8. Workfiles. only. 

9. Applicable to 1419 and 1275 with the Pocket Light Feature. 

10. 3525 Card Punch with read feature. 

11. 3525 Card Punch with print feature. 

Figure VI.B. Logical Ioes imperative rracros and devices. 
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Indexed Sequential File 
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Device Support for Assembler D 

The following devices are additionally 
supported the DOS 14K Assembler D: 

• 3505 Card Reader. 

• 3525 Card Punch 

• 3400-series Magnetic Tape Units 

• 3330 Dis_~ 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 ~ssembler D as used by DOS Version 
4. 

Assembler 

IJQ117I ~BC~~_=_~QE~_~~~~_£~£_~X1!~~~ge_~Qg 
WORKFILE -------

~au~~: The extent for 8Y8001, 
8Y8002, or 8Y8003 spans more than 
256 cylinders on a 3330 disk pack. 

§~~~~_~£~iQ~: The job step is 
terminated. 

~!~g!~~~er_~~~~2~: Use the EXTENT 
cards or L8ERV output to determine 
which file has the wrong extent. 
Perform any actions necessary to 
define the file on an allowable 
nurrcer of cylinders. 

If the protlem recurs have the 
L8ERV output or EXTENT cards, 
~rcgram listing, and jot stream 
available to complete your problem 
determination action. 

0Ee!~~Q!_~~~~Qg: If the job was 
sutmitted using standard 
(permanent) labels, execute LSERV 
and return the output to your 
programmer. 

~ssembler 6. 17 





Telecommunications Access Methods 

Basic Telecommunications Access 
Method (BTAM) 

BrAM has changed for DOS Version 4 to 
inclu1e support for: 

• The 2798 3uidance Display Unit. 

• rhe 3270 Information Display System. 

• rhe 3735 Programmable Buffered 
Terminal. 

• rhe Recovery Management Support 
Recor1er (RMSR). 

Changes and additions to BTAM for the 
2798 and the 3270 are described in DOS 
Version 4 Basic Telecommunication Access 
Method~-~~27=6978~--changes-for-the-3735 
are-Q~!Do~_~1~1_~~Q~~~mm~~~~_~~!Q~, 
G~30-3001. 

The Recovery Management Support Recorder 
(RMSR) in BTAM provides a new macro 
instruction, RMSRTAB, to replace the SDRrAB 
macro instruction. However# SDRTAB may 
continue to be used; as with RMSRTAB, 
SDRTAB generates an RMSR table (an MNOTE 
informs you about the table) and RMSR 
processin~ is performed. For each existing 
BrAM application program the BTAM logic 
module, which is generated by the BTMOD 
macro instruction, must be reassewbled 

cefore the program is run under DOS Version 
4. 

Queued Telecommunications Access 
Method (QTAM) 

DOS QTAM is described in 2~~~_~~~~~g~ 
~~Q£~~~!g~~EQ~~~m_§~~Yi£~~, GC30-S003, and 
Q~~~_M~~~~~_£Q~~EQ1_~fQ~~~m, GC30-5004. 
The contents of these manuals applies to 
DOS Versien 4 QTAM, exce~t for the 
following changes and restrictions: 

• DOS Version 4 QTAM supports the 3330 
Disk Storage. DEVICE=3330 can be 
specifie1 as an operand of the TYPE=DA 
and TYPE=CK DTFQT macro instructions. 
If the 3330 is to be used, existing 
QTAM message contrel programs must be 
reassembled. 

• Neither RMSR nor OBR/SDR error 
recording is available with DOS Version 
4 QTAM. OBRSDR cannot be specified as 
an operand of the TERMTBl macro 
instruction. Existing Q~AM rressage 
contrel programs that use RMSR or 
OBR/SDR must be reassembled. 

• The 7772 Audio Response Unit is not 
supported by DOS Version 4 QTAM. 
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Index 

ALTDK program 6.3 
ALTDK requirements 6.3 
alternate track assign 6.3 
analysis, surface 6.3 
assembler D device support 6.17 
vs=2 
BT~M RMSR 6.19 
BTMOD macro 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 6.4 
copy disk requirements 6.4 

D~SDFP 6.10 
descriptor record~ track 6.3 
DEVICE operand, DTFQT 6.19 
device-type description parameter 
devices for LIOCS 6.15 
diagnostic errors, assemtler 6.17 
display* vroc 6.3 
DTF macros 6.13 
DTFQT macro 6.19 

error messages, assembler 6.17 
error recording~ tape 6.8 
error volume analysis 6.8 
EVA 6.8 

file prote~t support, D~SD 6.10 
flagging, un~onditional 6.3 

home address 6.3 

I/O areas, available 6.3 
I/O table interrelationship 
imperative macros 6.15 
initialization, quick 6.3 
INTDK program 6.3 
interrelationship, 1/0 table 
interval timer support (IT) 

JIB 6.10 
job accounting 6.8 
job information clock 
job stream, LVTOC 6.4 

LIOCS 6.13 
LIOCS macros 6.15 
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6.10 

6. 9 

6.9 
6.8 

6.4 

logic module narres 6.14 
LVTOC jot strearr 6.4 
LVTOC program 6.3 

macro, 
B'I'MOD 6.19 
DTFQT 6.19 
FCPT 6.8 
RMSRTAB 6.19 
SDRT~B 6.19 
TERMTBL 6.19 

rracros, DrF 6.13 
macros, LI::>CS 6.15 
rressage control program (QrAM) 
mode of operation 6.10 
rrodular/tabular system 6.13 
module names 6.14 
MTMOD names 6.14 

narres, module 6.14 
names, phase 6.5 

OBR/SDR 6.19 
OBRSDR operand 6.19 
operand, DEVICE (DTFQT) 6.19 
operand, OBRSDR 6.19 
operation mode 6. 10 

6.19 

parameters, device-type description 
partition size requirements 6.3 
phase names 6.5 
physical IOCS 6.10 
FIOCS 6.10 
planning concepts# supervisor 6.7 
PRMOD names 6.14 
PTMOD names 6.14 
program, 

~LTDK 6.3 
INTDK 6.3 
LVTOC 6.3 

programs" utility 6. 3 

QT~M 6.19 
quick initialization 6.3 

region, communications 6.7 
requirements, partition size 6.3 
restore disk requirements 6.4 
RMSR for BT~~ 6.19 
RMSRTAB macro 6.19 

SDRTAB macro 6.19 
support, interval timer (IT) 6.8 

6.4 



suppcrt~ roo clock 6.8 
surface analysis 6.3 
system, modular/tabular 

tape, 
error block (TEE) 6.8 
error recording 6.8 
statistics 6.8 

TEB 6.8 

6.13 

telecommunications access method, basic 
(BTAM) 6.19 

telecommunications accesS method, queued 
(QTAM) 6.19 

TERMTBL macro 6.19 

TES 6.8 
time-of-day clock support 
timer support 6.8 

6.8 

TOO 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, asserrtler 6.17 
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special 

/& command 2.13 

a 

access mechanisrr (3330) 3.5 
access metho:i, 

direct 4.17 
indexed sequential 4.19 
sequential 4.4 
accounting, job 2.10 

ADD comman:i 5.20 
address compare, stopping 5.26 
address form~t, DASD 3.4 
ALLOe 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/O 4.11 
ASOCFLE operand, DTFCD 4.4 
ASOCFLE oper~nd, DTFPR 4.8 
asserrbler D device support 6.17 
ASS3N comrn~n:i 2.10, 5.20 
assignment, symtolic unit 2.32, 5.18 
associated files 4.4, 4.8 

closing 4.15 
f upda tin;! 4.13 
available I/J devices 1.10 
automatic line positioning 4.13 

b 

catch joc running 
BLKSIZE oper~nd, 

DTFCD 
DTFPR 
DTFSD 

BTAM usage 
BTAM RMSR 
BTMOD macro 
cuffer, I/J 

c 

4.4 
4.9 
4.11 

5.12 
6.19 

6.19 
3.8 

5.11 

c~rd file mo:iule names 
card movement on 3525 
card, UPSI 6.3 
capacity, 

record 3.5 
3.6 

2.23 

4.7 
4.15 

storage 
cataloging EREP 
cataloging ESTVUT 
CCB 6.11 

2.34, 5.19 

CDMOD macro 4.6 
CDMOD names 4.7, 6.14 
CEAIDS 2.2 
CEAREA 2.2 
channel check handler 

(CCH) 2.6, 5.4, 5.13 

General Index 

channels~ 3525 4.14 
character codes, control 4.23 
checkpoint file 4.22 
CLEAR function 2.25 
CLOSE{R) rn~cro 4.15 
closing associated files 4.15 
CLRDK disk requirements 6.4 
cluster interval 2.27 
CNTRL macro ~odes 4.14 
codes for device types 2.16 
codes, control character 4.23 
combined recording 2.8, 5.12 
command control block 6.11 
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, 5.20 
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 6.7 
configuration~ minimum 1.11 
configuration, system 1.9 
considerations for conversion 6.4 
control ch~racter 4.9 
CONTROL operandJ CDMOD 4.7 
CONTROL operand, DTFCD 4.4 
copy disk requirements 6.4 
core image library sizes 2.18 
counter overflow tecord 2.8, 5.4, 5.13 
creating a recorder file 2.4 
CTLCHR oper,and, DTFPR 4.9 
CTLCHR operand, PRMOD 4.9 
CYLOFL operand 4.19 

d 

DAM 4.17 
DAM summary 4.3 
DASD address format 3.4 
DASD label information 2.10, 5.20 
DASD space requirements for ISFMS 3.3 
DASDFP 6.10 
data recor:is, O~R 3.8 
data relationship 3.8 
data security erase (DSE) 
date" jot 4.22 
date, system 4.22 
descriptor card, format 
descriptor record, track 

2.12, 5.22 

3.7 
6.3 
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DEVADDR operand, DTFCD 4.4 
DEVADDR oper~nd, DTFPR 4.8 
device, 

adding 5.20 
deletion 2.3 
ERP 2.7 
error recovery 2.7 
types 2.16 

DEVICE 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 

device-type jescription parameter 6.4 
devices for LIOCS 6.15 
devices" teleprocessing 1. 16 
diagnostic errors, assemcler 6.17 
diagnostic tools 5.3 
directory space requirements 2.17 
disk stora~e space formula 3.3 
display, standard lacel cylinder 5.3 
display" vroc 6.3 
DLAB command 2.10, 5.20 
DLBL comm~nd 2.10, 5.20 
DS E 2. 12, 5. 2 2 
DTF macros 6.13 
DrFCD macro 4.4 
DTFDA macro 4.17 
DTFIS macro 4.19 
DTFPH macro 4.21 
DTFPR macro 4.8 
DTFQT macro 6.19 
DTFSD macro 4.10 
DUMPGEN (jump generator) 5.3 

e 

ECC 2. 5 
ECC modes 2.6 
EDIT function 2.24 
editing and printing program 2.20, 5.14 
EFL 2.6 
EFL threshold values 
entering EREP options 
entering options 5.15 

2.6 
2.24 

entry~ PUB2 table 2.3 
environmental recording, editing, 
printing (EREP) 2.3, 5.14 

EREP 2.3 
cataloging 2.23 
logical units 2.21 
options 2.22, 5.15, 5.17 
partition size 2.26, 2.31 
processing example 2.21 
tape options 2.31 
TES options 5.18 

ERPIB 2.6 
ERROPT operand, 

DTFCD 4.5 
DTFPR 4.9 
PRMOD 4.9 

7.2 DOS Version 4 

and 

error, 
correction codes (ECC) 2.5 
frequency liwit (EFL) 2.6 

error (continued), 
legging 5.3 
messages, assembler 6.17 
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recording 5.13 
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MAP command 2.10, 5.12 
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4.6 
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operating techniques 
operating the system 
operation mode 6.10 
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printer, 
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file mojule names 
2-line 4.13 
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4.23 
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{:rinting program 2.20 
PRMOD macro 4.9 
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processing, 
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mode 4.6 
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programs, utility 6.3 
PRTOV macro 4.14 
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PSW, dis~laying 5.24 
PTMOD names 6.14 
PUB table additiens 5.20 
PUB2 table 2.3, 2.8 
PUB2 table entry 2.3 
PUT maero 4.13 
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QI' AM 2. 15, 6. 19 
quick initialization 6.3 
quiet mode 2.5, 5.21 
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RDESUM fun=tion 2.27 
.read column elirrinate (RCE) 3.7 
reallocation of storage 2.5 
RECFORM oper~nd, CDMOD 4.7 
RECFORM operand, DTFCD 4.6 
record capacity, 3330 3.5 
record types, RMSR 2.5 
record-on-demand command 2.4 
recorder file 2.4, 5.23 

creation 2.4, 5.14 
parameter 2.13 

recording, 
combined 2.8, 5.12 
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mode 2.5, 5.21 
types of error 2.3 

recording ~nd printing ~rogram (EREP) 
recovered ~CI 2.5 
recovery m~n~gerrent 
sup~ort recorder 1.17~ 2.3 

recovery transient area (RrA) 2.7 
recovery# device error 2.7 
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relationship, data 3.8 
reliability data extractor (RDE) 2.8 
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requirements for space 2.17 
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RF parameter 2.13 . 
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R~SR for BTA~ 6.19 
RMSR record types 2.5 
RMSRTAB'macro 6.19 
ROD command 2.4, 5.12, 5.14 
running ESTVUT 5.18 
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SAM 4.4 
SAM summary 
SDRTAB macro 
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security erase, data 2.12 
SELECT function 2.27 
select parameters 2.25, 5.16 
selection, stacker 4.14 
SEREP 5.19 
service, library 2.20 
SET command 2.13, 5.23 
SET statement 2.15 
setting the zone field 5.23 
size of directories 2.17 
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sizes of I/O areas 4.11 
sizes of pro~rarrrring package 1.10 
skip codes 4.14 
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source statement litrary sizes 
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stacker sele=tion 4.14 
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subset/superset CDMOD names 
subset/superset PRMCD narres 
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supervisor loading 2.15, 5.5 
supervisor summary 2.2 
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surface analysis 6.3 
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system, 
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generation requirements 2.3 
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(Q.TAM) 6. 19 
teleprocessing devices 1.16 
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utility names 6.5 
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