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This publication describes the 
1401/1440/1460 OS Emulator, an "integrated 
emulator" executed under control of OS MVT 
on System/370 Models 145 and 155, or of OS 
MF~ on Models 135, 145, and 155. The 
publication contains the information you 
need to plan and use the emulator. 

The information given here is that 
needed by (1) planners of hardware and 
programming installations, (21 programmers 
who prepare jobs to be run using the 
emulator, and (3) machine operators who 
actually run the jobs. 

In addition to information on the 
emulator itself, this publication contains 
a description of three utility programs 
distributed with the emulator: two tape 
formatting programs and a disk formatting 
program. These programs are used to make 
original data formats compatible with 
System/370 data formats. 

ORGANIZATION OF THE PUBLICATION 
--------------------~----------

"What is Emulated and What is not Emulated" 
describes the 1401, 1440, and 1460 systems 
that are emulated. It also describes the 
minimum System/370 required, including main 
storage, auxiliary storage, and I/O 
devices. 

"Emulator-1400 Differences" gives 
. restrictions and limitations that you must 
consider when emulating a given system. 

"Processing Data" shows how the emulator 
processes data on tape, disk, and unit 
record devices. 

"Generating the Emulator" gives the 
information needed to generate an emulator 
for your 1401, 1440, or 1~60 system. 

"Executing the Emulator" shows how to 
use OS Jet statements and emulator control 
statements for an emulator job. It also 
gives information on cata10guing jobs and 
handling errors. 

"Communicating with the Emulator" 
describes the commands ana control 

statements the operator can use to 
communicate with the emulator. 

Appendix A gives the correspondence 
between character codes used by the 
emulator and those used by OS and by 1401, 
1440, and 1460 systems. 

Appendix B contains the rules of syntax 
and the conventions used to describe 
emulator control statements and commands. 

Appendix C describes a sample program 
that can be used to test the emulator. It 
also gives examples of JCt statements and 
emulator control statements used to execute 
the emula tor. 

Appendix D describes the tape formatting 
programs, used to convert tape files. Both 
the tape preprocessor program and the tape 
postprocessor are described in detail. 

Appendix E describes the disk formatting 
program, used to prepare System/370 disk 
packs to receive 1401, 1440, or 1460 disk 
files. 

Appendix F gives the information you 
need in order to add an emulator routine 
you have written. 

Appendix G contains the messages issued 
by the emulator, the tape formatting 
programs, and the disk formatting program. 
Messages issued by these programs are not 
in ~~§~g~~~~_£ode~, GC28-6631, but there 
is a section reserved for them. You can 
renove the appendix and put it in ~§§~g~~ 
~!1..LCoQ~§. 

Following Appendix G is a glossary of 
terms used in this publication. 

In addition to the information in the 
reference manuals of the emulated system 
(1401, 1440, or 1460), you should be 
familiar with the information in: 
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IBM System/360 Principles of Operation, 
GA22-6821 

IBM System/370 Principles of Operation, 
GA22-7000 

IBM System/360 Operating System: 

Supervisor Services, GC28-6646 

Data Management Services, GC26-3746 

The following publications provide 
additional material on subjects discussed 
in this publication. 

IBM System/360 Operating System: 

Job Control Language Reference, 
GC28-6704 

MFT Guide, GC27-6939 
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MVT Guide, GC28-6720 

Tape Labels, GC28-6680 

Operator's Reference, GC28-6691 

System Generation, GC28-6554 

Storage Estimates, GC28-6551 

Programmer's Guide to Debugging, 
GC28-6670 

System Programmer's Guide, GC28-6550 

Utilities, GC28-6586 

The Program Logic Manual (PLM) that 
describes the logic of this program is 
1401/1440/1460 OS Emulator on Models 
145/155, GY33-7011. 
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The integra ted emula tor combines a 
compatibility feature (a set of 
microprogrammed instructions) with a 
complementary program that is executed 
under control of an operating system. The 
complementary program is the 1401/1440/1460 
emulator program, which is referred to as 
the "emulator" throughout this publication. 
Using the emulator, programs written for 
1401, 1440, and 1460 Data Processing 
Systems can be run on the System/310 Models 
135, 145, and 155. 

The predecessor of the integrated 
emulator is the stand-alone emulator. A 
stand-alone emulator has the same 
characteristics as an integrated emulator, 
except that it is not executed under 
control of an operating system. 

~hroughout this publication, the term 
"1400" is used when discussing 
characteristics common to 1401, 1440, and 
1460 Data Processing Systems. The term 
"partition" is used to identify either an 
MFT partition or an MVT region. 

The emulator helps you convert from a 
1401, 1440, or 1460 Data processing System 
to the System/370. Most 1400 programs can 
be executed under control of as without 
reprogramming if they were written 
according to programming principles in IBM 
reference manuals. Because some 1400 
features and operations are not emulated, 
certain programming restrictions and 
limitations must be considered when 
planning. 

All 1400 card, tape, and disk systems 
are emulated, except. for the 1401 ~odel G. 
Special consideration must be given to tape 
and disk programs because their data 
formats are different from System/370 data 
formats. Data files may need to be 
converted before they are used with the 
emula tor. 

Tape files can be used in 1400 format or 
in the standard operating system data 
format. The format used by the operating 
system is the spanned variable-length 
record format, henceforth called spanned 
format. Disk files created by other 
emulators or by 1400 systems must be 
converted before they are used with the 
emulator. 

The emulator is executed as a problem 
program under control of as MFT or MVT. 
Two sets of control statements are 
required: ~CL statements to describe the 

emulator, and emulator control statements 
to describe the 1400 program and the 
devices it uses. 

Note: ~VT is not available on the Model 
135:-

The operating system provides data 
management services and allocates resources 
and devices. Both 1400 jobs and System/310 
jobs are placed in a single input stream 
and are executed concurrently. Thus, 
multiprogramming and tasks that run 
indefinitely, such as telecommunications 
and graphics tasks, can continue during 
emulation. 

You generate the emulator by assembling 
a set of macro instructions and then link 
editing the modules that are created into 
an emulator load module. The EM1401 macro 
instruction describes the 1400 system that 
is to be emulated. The remaining macro 
instructions are called by the EM1401 macro 
instruction to create the stage I and Stage 
II job streams of emulator generation. You 
can assemble and catalog any number of 
emulators. The characteristics of each 
emulator will depend on your description in 
the EM1401 macro instruction. For example, 
you can assemble one emulator for a 1401 
with 8,000 positions of core storage and 
four tape units, and another for a 1460 
with 16,000 positions o~ core storage and 
six tape units. 

THE COMPATIBILITY FEAT"RE 

~o emulate a 1400 system, the System/370 
processor unit must be equipped with a 
compatibility feature, which is a set of 
seven microprogrammed routines. These 
routines execute the most frequently used 
instructions and operations of the 1400 
system: 

• I-Fetch, address translation, indexing, 
address register storing (Models 135 
and 145 only), error checking, address 
verification, and certain branching 
operations 

• Arithmetic operations (except multiply 
and divide), including Modify Address 

• Comparisons 

• CPU data moves 

Introduction 1 



• I/O data moves 

• store A-Register (SAR), on Models 135 
and 145 

• store B-Register (SBR), on ~odels 135 
and 145 

The emulator uses these routines as well as 
the instruction set and data management 
services of the operating system to 
emulate: 

• 1400 CPU operations 

• 1400 I/O operations 

• Operator services and console 
operations 

The compatibility feature fetches and 
analyzes each 1400 instruction. It 
executes some instructions directly; for 
others, it passes control to the emulator, 
which emulates the instruction and returns 
control to the compatibility feature to 
fetch and analyze the next 1400 
instruction. 

The compatibility feature makes the 
emulator program fully relocatable (no 
fixed addresses), thus allowing the 
emulator to be executed using 
multiprogramming. Although no fixed 
main-storage addresses are used, 1400 
storage is located in consecutive locations 
of System/370 main storage. Because the 
compatibility feature is reenterable, two 
or more 1400 emulators can be executed 
concurrently. 

You may use one of three compatibility 
features. Your choice of feature depends 
on the System/370 processor unit y.ou have 
and the 1400 systems you want to emulate: 

• Compatibility feature #4457 emulates 
1401, 1440, and 1460 systems on the 
Models 135 and 145. 

• Compatibility feature #4458 emulates 
1401, 1440, 1460, 1410, and 7010 
systems on the Model 145. 

• Compatibility feature #3950 emulates 
1401, 1440, 1460, 1410, and 7010 
systems on the Model 155. 

All compatibility features are 
functionally the same. For more 
information about the compatibility 
features and a description of the 
instructions, see Appendix F. 

THE TAPE FORMATTING PROGRAMS 

Because of differences in record formats 
and data representation on 1400 tapes and 
System/310 tapes, it is often advantageous 
and sometimes necessary to reformat data on 
tape before executing a 1400 program. To 
do this, two tape formatting programs are 
available: the tape preprocessor program 
and the tape postprocessor program. These 
programs are supplied with the emulator, 
and are run as problem programs under 
control of OS MFT or MVT. 

The tape preprocessor program converts 
data files in 1400 format to data sets in 
spanned format. The files are in mixed 
density or when the records are more than 
32,755 bytes long. The tape preprocessor 
can read physical records from 1 to 200,000 
bytes lonq, and write physical records from 
18 to 32,755 bytes long. 

The tape postprocessor program converts 
data sets in spanned format written by the 
emulator to data files in 1400 format. The 
data files can be used by 1400 programs 
executed on 1400 systems. The tape 
postprocessor can read physical records 
from 18 to 32,755 bytes long, and write 
physical records from 1 to 200,000 bytes 
long. 

THE DISK FORMATTING PROGRAM 

The track organization of a 1400 disk file 
must be retained when the file is used with 
the emulator. The disk formatting program 
creates a System/370 data set of 
fixed-length blank records. Each record 
will hold an entire track of data from the 
1400 disk. Once these blank records have 
been created, a 1400 utility program must 
be used to write the 1400 tracks onto the 
formatted System/370 disk pack. 
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'400 systems with 1,400 to 16,000 positions 
of core storage are emulated. 

• For the 1401 Data Processing System, 
1401 Models A through F and Model H. 

• For the 1440 Data Processing System, 
1441 Models A2 through A6 

• For the 1460 Data processing System, 
1441 ~odels B4 through B6 

The 1401 Model G processing unit is not 
emulated because its adaressinq scheme 
differs from that of the other processing 
units. 

• High-Low-Equal Compare 

• Multiply-Divide 

• Sense Switches 

• Advanced Programming (Indexing, Store 
Address Register, and Move Record) 

• Bit Test 

• Fxpanded Print Edit 

• Inverted Print Edit 

• Processing Overlap 

• Print Storage 

• Additional Print Control 

• Space Suppression 

• Selective Stacker 

• Preferred Character Set and Numerical 
Print (if the System/310 printer has 
the Universal Character Set) 

• 24 Additional Print Positions on the 
1443 printer if the corresponding 
feature is on the System/310 printer 

• Column Binary 

• Binary Transfer 

• Compressed Tapes 

• Read Punch Release 

• Translate (1460) 

• Punch Feed Read 

• Card Image 

• Punch Column Skip 

• Selective Tape Listing 

The emulator assumes that certain features 
of 1400 systems are present in the system 
to be emulated. These features are: 

• High-Low-Equal Compare 

• Sense Switches 

• Print Storage 

• Advanced Programming: for branching 
operations~ the B-address register 
contains the address of the next 
sequential instruction instead of 
blanks (Indexing) 

A 1400 program dependent on the absence 
of one or more of these features must be 
modified. 

nni!~£~Q~g_]gYiE~~n~ 

• 1402 Card Read Punch (1401, 1460l 

• 1442 Card Read Punch (1440) 

• 1442 Card Reader (1440) 

• 1403 Printer 
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• 1443 Printer 

• 1407 Console Inquiry Station 

• 1447 Console 

• 729 Magnetic Tape Unit, Models II, IV, 
V, and VI 

• 7330 ~agnetic Tape Unit (1401, '460) 

• 7335 Magnetic Tape Unit (1440) 

• 1301 Disk Storage Drive 

• 1311 Disk Storage Drive, Models 11 and 
12 

• 1405 Disk Storage, Models 1 and 2 

• 1402 Card Read Punch (1440) 

• 1404 Printer 

• 1444 Card Punch 

.. 1445 Printer 

• 1011 Paper Tape Reader 

• 1012 Paper Tape Punch 

• Optical readers 

.. Magnetic character readers 

• Multiple readers, punches, or printers 

The 7340 Hypertape Drive is not emulated. 

Only one module of the 1301 is emulated 
during the execution of anyone program. 

Teleprocessing devices are not emulated, 

A 1400 program executed under control of 
emulator can request I/O operations on 
various System/370 devices. Figure 1 shows 
which devices can be used to emulate 1400 
devices. 

Figure 2 summarizes the track and 
cyli~der correspondence of 1400 disks and 
of System/370 disks using the Record 
Overflow feature. 

Figure 3 summarizes the track and 
cylinder correspondence of 1400 disks and 
of System/370 disks without the Record 
Overflow feature. 

To emulate a 1400 system, you must have: 

• The 3135 Processing Unit equipped with 
compatibility feature 14457, the 3145 
Processing Unit equipped with 
compatibility feature 14457 or #4458, 
or the 3155 ProceSSing Unit equipped 
with compatibility feature #3950. 

• The MFT control program on the Model 
135, or the MFT or MVT control program 
on the Model 145 or 155 • 

• In addition to the 1/0 devices needed 
by the operating system, System/310 I/O 
devices to emulate the 1400 devices. 

~]lN_§!QB!g]_B]QQIR~~-E~g_lfi~_~Q1!!QR 
£!.E!!!IQ!! 

EMULATOR ROUTINES 

The main storage required for emulator 
routines depends on the options chosen when 
the emulator is generated, and is given in 
Figure 4. 

Storage needed for optional I/O routines 
is reserved at emulator generation if you 
specify the IODVTYP operand of the EM1401 
macro instruction (see "Generating the 
Emula torn) • 
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r------- ---, 
1 1ijOO I/O Device 1 , System/370 I/O Device 1 
, ..,.------------f--------- of 
1 1402 Card Read Punch 1 Any card reader, card read punch, tape unit, or disk I 
, 1442 Card Pead Punch 1 unit accepted by QSAM (if your emulator has the 1 
, 1442 Card Punch 1 Selective Stacker feature and your 1400 program uses , 
1 , the Select Stacker instruction, only the 2540 Card 1 
1 , Bead Pnnch can be used) , 
r- --;---------- ~ 
1 1403 Printer 1 Any printer, tape unit, or disk unit accepted by QSAM I 
I 1443 Printer 1 I 
r ---~--+ • 
1 729 Magnetic Tape Unit, 1 Any tape unit or disk unit accepted by BSAM , 
, Mod e I I I, IV, V, an d V I , I 
1 7330 Magnetic Tape Unit , , 
, 7335 Magnetic Tape Unit 1 1 
r ---+,---- ----------------~}--------------------~1 
, 1407 Console Inquiry 1 Any operator's console accepted by the operating , 
1 station , system , 
, 1447 Console 1 , 
• --+------.- of 
1 1301 Disk storage , Any disk unit accepted by 8DAM2 , 
1 1311 Disk storaqe Drive, , I 
, Models 11 and 12 , 1 
~ 1405 Dis~ Storage, , , 
, Model 1 or 2 ~ , 
l-----------------L-..... • 
1 lProgrammed reading from more than one reader, printing on more than one printer, or 1 
1 punching on more than one punch is not emulated. , 
, 2If t~o or more System/370 disk units emulate a 1ijOO disk device, all System/370 disk , 
1 units must be the same type. , 

J 

Figure , . TIO Device Correspondence 

,.- i , 
1 , 1400 Tracks Per ,Number of System/370, 
1 , System/37O Track Cylinders Required 1 , Emulated Device f-----r- , I -f , I 2311 , 2314 3330 2311 , 2314 I 3330 , ..- , , , , , 
1 1301 Disk: Sector Mode I 1.5 I 3 5.7 634 I 161 , 92 , 
\- • , +----+----f 
1 1301 Disk: Track-Record Mode, or , , I I I , Both Track-pecord and sector Modes , 1 , 2.5 , 4.8 144 1 188 I 10 1 
r- +----4-----+ , , , 
1 
r 
1 
1 
r-
1 
\-, 
L-

1311 Disk: Sector Mode I 1.5 I 3 , 5 .. 7 , 64 , 11 , 9 , 
+-- , --+----+- , , -f 

1311 Disk: Track-Record Mode, or , , 1 , , , , 
Both Track-Record and Sector Modes , 1 I 2 , 4.2 I 87 I 22 I 12 1 

+- I -+ I I , , 
1405 Disk .. Model 1 I 3 I 6 I 11 , 316 I 82 ~ 47 , 

--+- , +-- I 1 , -f 
1405 Disk, Model 2 , 3 , 6 , 11 I 632 I 163 , 93 , 

I I I ----I 

Figure 2. Track and Cylinder correspondence Using the Record Overflow Feature 

Special features are optional and are 
part of the emulator only if you specify 
them in the CPUOPTN operand of the EM 1.40 1 
macro instruction. (For a list of emulated 
devices and features, see the beginning of 
this section.) 

The minimum storage required for the 
emulator is 21,354 bytes for a system with 
only unit record devices, excluding the 

1401 or 1447 Console. The maximum storage 
required for the emulator is 36,996 bytes 
for a system that includes the entries in 
Figure 4, with magnetic tape units using 
both preprocessed and 1400 format tapes and 
1301 and 1311 disk units. 

Storage required for buffers for each 
1400 job is computed separately, and is 
di sc ussed below .. 
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I I 

1400 Tracks Per lNumber of System/3101 
1 Systern/310 Track Cylinders Required , 

Emulated Df=:vice l-- i i ~---~ 
1 2311 1 2314 I 3330 2311 2314, 3330 I 
, 'I ,~ 

1301 Disk: sector Mode 1 1 1 3 I 5 1000 161 1 105, 
\--------_______ ---_----+---+-----+ ,---1----4----+ ~ , 1301 Disk'! Track-Record Mode, or 

1 " " ! Both Track-Record and sector t'1odes I 1 1 2 1 4 1000 250 1 132 1 

I--- --------------r'----~----+ ,~ 
1 1311 Disk: sector Mode I 1 1 3 I 5 100 11 1 11 1 

l-- I -+--- 1 --+ ~ 
t 1311 Disk: TracK-Record Mode, or , " I' , Both Track-Record and Sector Modes , 1 1 2 1 4 100 25, 14 I 
\0- ,--------------·rl----~ , ,. , 1405 Disk, Model 1 I 3, 6, 11 334 84, 48 1 
l-- '---+1- 'I --+---~ 
I 1405 Disk, Model 2 I 3, 6 I 11 661 167 1 96, 
I 

Figure 3. Track and Cylinder Correspondence Without the Record Overflow Feature 

EMULATOR ROUTT.NES 

Basic CPU emulation routines 

Operator-emulator communications 

Basic I/O emulation routines (unit record only, excluding 
routines for selective stacker and 1401 and 1441 Consoles) 

Initialization 

STORAGE 
(in bytes) 1 

4,229 

2,539 

I ................................................. e .•••••••••••••••••••••••••••••••••••••• 

, Basic emulator (sum of entries above) 
1 •• • ,. •• • ••••• • • •••••••••••••••••••••• e: ~ ••••••••• ., ••••••••••••••••••••••••••••••••••••••• 

1 
, I/O emulation routines - 1401 or 1441 Console, magnetic tape 500 
t units, and disk devices 
1 
1 1401 or 1447 Console 950 , 
1 Magnetic tape units 2 , 
, • Both preprocessed and 1400-format tapes 8,140 , 
, • 1400- format tapes only 4,820 , 
1 Disk devices 
1 
, • 1301 and 13'1 3,050 
t 
, • 1405 1,980 
1 
, Expanded Print Edit 323 , 
, Advanced Programming 355 
t 
, Multiply-Divide 804 , 
, Selective Stacker 1,520 , 
,1Does not include variables such as 1400 storage, OS data management routines, or I/O 
, buffers. , 
12 Select one. 

Figure 4. System/370 Storage Needed for Emulator Routines 
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DATA MANAGEMENT ROUTINES 

Main storage for data management routines 
can vary from approximately 2,000 bytes to 
10,000 bytes. The 10,000-byte estimate is 
for all three access methods used by the 
emulator: the Basic Sequential Access 
Method (BSAM), the Queued Sequential Access 
Method (QSAMl, and the Basic Direct Access 
Method (BDAM). The 2,000-byte estimate is 
for QSAM only. The control program and the 
number and type of I/O units that are in 
use at one time also affect the storage 
required. Estimates of data management 
storage can be obtained by using the 
f~rmula given for each access method in 
~iQ~~~m~, GC28-6551. 

EMULATED 1400 STORAGE 

One byte of System/370 main storage is 
needed to emulate one position of 1400 
storage. For exampler 16,000 bytes of 
System/370 main storage are needed to 
emulate 16,000 positions of 1401 core 
storage. 

BUFFERS 

Main storage required for buffers for unit 
record equipment, tape units, and disk 
units depends on the number and types of 
units being emulated. 

Qni1 Record and Ta~. 

The following formula is used to determine 
the size of buffers for unit record 
equipment and tape units used by the 
emulator: 

Buffer Size = {B1.L1)+(B2eL2)+ ••• 
+ (Bn.Ln)+48D+LCHAN 

where: 

B (B1 through Bn) 
is the number of buffers per device. 
This value is specified in the BUFNO 
parameter of the DCEryerand of the DD 
statement. If BUFNO ~ not specified, 
one buffer is assigned to each tape 
unit and two buffers are assigned to 
the printer, to the card punch, and to 
the card reader. If a 2540 Card Read 
Punch has the Punch Error Recovery 
feature, three buffers are assigned 
instead of two. If the device is a 
console, B is 1. (There is no DD 
statement for a console.) 

Note: Do not include tape units using 
a-channel tuf~er. 

L (L1 through Ln) 
is the length of each buffer in bytes. 

D 

For the printer, one byte is required 
for the carriage control character. 
Do not include the channel buffer. 

is the number of 1400 tape and unit 
record devices used by the 1400 
program. A maximum of ten devices can 
be emulated; six tape units, a 
printer, a card reader, a card punch, 
a nd a console. 

LCHAN 
is the length of the channel buffer. 

~~~~E!~: This example is a calculation of 
the main storage needed for buffers for a 
1400 system having: 

e One card reader, with two 80-byte 
buffers 

• One printer, with two 133-byte buffers 
(including one byte for carriage 
control) 

e A console, with a 126-byte buffer 

e Two tape units, each with two 1000-byte 
buffers 

The maximum main storage needed for 
buffers for this system would be: 

(2 -8 0) + (2- 133, + (1e126) + (2 e 1000) 
+(2e 1000)+(48 e 5)+0=4792 bytes 

For additional information on the size 
of data records for tape units, see 
"Processing Data on Tape" in the section 
"Processing Data." 

If you are emulating disk units r you may 
share buffers between two or more emulated 
access mechanisms r or you may assign one 
buffer to each. You assign shared buffers 
using two or more DISK emulator control 
statements with the same buffer number in 
the BUFID parameter. (For a description of 
the DISK emulator control statement, see 
the section "Executing the Emulator.") 

For best emulator performance, you 
should assign one buffer to each access 
mechanism to be emulated. If main storage 
is limited, you may assign shared buffers. 

The main storage needed for buffers is 
determined by the number of bytes required 
for one record after the disk formatting 
program formats the tracks for the emulated 
disk unit. Buffer lengths are listed in 
Figure 5 by disk device. If the buffer is 
to be shared by two or more devices, the 
buffer length for the device needing the 
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largest buffer should be used to determine 
the storage required. 

The formula for determining the size of 
buffers for disk units is: 

Ruffer Size (L1+16)+(L2+16)+ ••• 
+ (Ln+ 16) +40D 

where: 

L (L 1 through Ln) 

D 

is the length in bytes of each buffer. 

is the number of the 1400 disk devices 
used by the 1400 program. A maximum 
of six devices can be specified. 

Example: This example gives the main storage needed for buffers for a system 
wi th: 

e One 1301 Disk Storage, formatted for 
both track and sector modes, with 2555 
bytes per data track 

e One 1311 Disk Storage Drive, formatted 
for sector mode, with 2164 bytes per 
da ta track 

If there is one buffer per device, the 
main storage needed for buffers would be: 

{2555+16}+(216Q+16)+{40 e 2}=4831 bytes 

If one buffer is shared by two devices, 
the main storage needed for the buffer 
would be: 

(2555+16)+ (40 e 2)=2651 bytes 

For additional information on data 
records for disk devices, see Appendix E. 

The options chosen and the number of 
emulators generated determine the auxiliary 
storage required. The aux:liary storage 
must be in the SYS1.LINKLIB data set, and 
is shown in Figure 6. 

In addition to SYS1.LINKLIB, you need 
one-tenth of a 2311 track in the 
SYS1.SVCLIB data set for SVC 88, regardless 
of the number of emulators generated. 

I i 

, Buffer Length 1 
, 1400 Device in Bytes I 
t--- -f 
, 1301 Sector Mode 2,164, ..-- , 
I 1301 Track-Record, or I 
, Both Track-Record and , 
, Sector Mode 2,555, 
\- ~ 
, 1311 Sector Mode 2,164, 
1-------- -f 
, 1311 Track-Record , 
I or Both Track-Record , 
, and Sector Mode 2,992, 
~~-----------------------r--------------~ 
I 1405, Model 1 or 2 1,OQ4, 

Figure 5. Buffers Needed to Emulate 1QOO 
Disk Devices 

r- -,--, 
, 1 Minimum No. of TraCKS , Maximum No. of Tracks , 
I 1--,- , -1 
, I 2311 2314 I 3330 I 2311 2314, 3330 , 
\------. +- --+-----+------f_ -+-------f 
, First emulator, including 1 " " 
, the tape formatting programs , , I " 
, and the disk forma ttinq program, 12 6, 4 , 16 , 8 , 5 , 
1-------- ----~-----t1-· +----f----+----+------f 
, Each additional emulator ,6 3, 2 , 10 , 5 , 3 I 

I ---I 

Figure 6. Auxiliary Storage Required for the Emulator (SYS1.LINKLIB) 
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The execution time of an emulator job is 
affected by: 

• The 1400 program: 

A. The mix of 1400 CPU and I/O 
instructions. CPU instructions, in 
qeneral, are executed faster than 
IIO instructions. 

B. The percentage of 1400 instructions 
completely and partially emulated 
by the compatibility feature. 
Using the compatibility feature 
speeds emulation. 

• The emulator program: 

~. Preprocessed tapes (spanned 
format). Using them is generally 
faster than using tapes in 1400 
format. 

B. processing overlap. Although it 
speeds execution of 1400 programs 
on the 1400 system, it slows 
emulation. 

C. Assigning a relatively high 
priority to the emulator job. This 
reduces interruptions from higher 
priority partitions. 

D. Blocking data records. This 
reduces the number of I/O 
operations. 

E. Specifying two buffers instead of 
one for tape l and unit record 
devices, and having one buffer per 
disk device rather than sharing 
buffers improves performance. 

F. Using I/O devices that have high 
data transfer rates improves 
performance. 

• The operating system: 

A. Making access methods resident 
speeds emulation. 

B. Specifying the most efficient set 
of options at system generation 

lUsing two buffers increases the speed of 
tape operation when backspace instructions 
are infrequent. Backspacing operations 
are most efficient using a single buffer. 

EMULATOR-1400 DIFFERENCES 
----------------~--------

speeds emulation (for example, 
specifying Multiple Console Support 
and enough ~TO buffers for emulator 
messages). 

Because 1400 programs are executed under 
control of the emulator, they are not given 
control when an interruption occurs. 
Programs that manipulate data during the 
time required for mechanical movement of an 
I/O device, or those that test the first or 
last character of an input buffer to 
determine when data has been moved, need 
special emulator control to be executed 
properly. 

The DILCNT parameter in the emulator 
control statements for tape and unit record 
equipment can help run time-dependent 
programs successfully. DILCNT causes the 
emulator to execute a given number of 1400 
instructions while a 1400 read or write 
instruction is being executed. This allows 
you to execute programs that: 

• Issue a write instruction for a tape 
unit and then prepare the area from 
which the data is to be written 

• Issue a read instruction and continue 
processing the previous record in the 
same area into which the new record is 
to be read 

An incorrect value assigned to DILCNT 
could cause unexpected results, or could 
make it impossible to execute a 
time-dependent program. If DILCNT is not 
specified in the emulator control 
statement, a default value for it is 
assumed. The emulator does not use DILCNT 
unless the 1400 program uses processing 
overlap. 

PROGRAMMING DIFFERENCES 
~------~-------~--~----

When choosing 1400 programs to be executed 
by the emulator, remember that: 

• Programs that depend on the absence of 
a particular feature may not be 
executed properly. 

• Programs that depend on error 
conditions may not be executed 
properly. 

Emulator-1400 Differences 9 



• Process checks are not emulated. 

• The emulator accepts only the 
characters in the 64-character BCD set. 
Invalid characters in input are 
replaced by asterisks in emulated 1400 
storaqe. 

• The result of a multiply or divide 
operation may not be correct if the 
A-field and B-field overlap, and if the 
result alters any portion of the 
A-field. 

• In 1400 systems, wordmarks in the 
B-field of a Divide instruction were 
ignored but retained. Under emulation, 
the first five wordmarks are retained; 
all others are cleared. 

• The indexing feature on the 1400 is 
considered to be standard for all 1400 
branch instructions. The emulated 
B-address register contains the adoress 
of the next sequential instruction 
instead of blanks. 

• If a 1401 system has only 1,400 
~ositions of core storage, the results 
of an address check caused by storage 
wraparound will be unpredictable. 

• Programs with undetected programming 
errors may give unpredictable results. 

• A substitute blank in 1400 storage is 
not converted to a blank on tape when 
emulating write operations for 
nine-track tapes in even-parity normal 
mode. A substitute blank on tape is 
converted to a blank in 1400 storage on 
all even-parity read operations. In 
all other cases, the substitute blank 
and the blank are treated as they were 
in the 1400 system. 

• Programs that depend on the timing of 
I/O operations may give un~redictable 
results. 

• Programs that depend on sensing the 
end-of-tape reflective strip are not 
executed properly if the data is in 
spanned format. These programs are 
executed properly when the data is in 
1400 format (see "Processing Data" ). 

• Programs that depend on the device-busy 
indicator being on may not be executed 
properly. 

• ~hen the emulator executes 1400 
instructions and the transfer of data 
stops because the end of core is 
reached, the B-address register will 
not contain the end-of-core address as 
it did in 1400 systems. The B-address 
register cannot point to a location 

outside emulated 1400 storage, so it is 
changed to point to the beginning. 

• The Data Converter feature must be 
installed on the control unit of any 
2400-series tape unit that will be used 
to read or write EBCDIC data on 
seven-track tapes. 

This section deals with factors that must 
be considered before I/O devices are 
emulated. 

TAPE 

All read, write, and control operations are 
emulated. The emulator accepts and 
produces data in odd, even, and mixed 
parity on seven-track and nine-track tapes 
and in tape format on disk. 

Occasionally, a 1400 file on one reel of 
tape does not fit on a system/370 volume 
after being preprocessed or after a file is 
created by the emulator. Although the 
preprocessor and emulator create a second 
tape when this occurs, any 1400 proqram 
that backspaces to rewrite or rerp.ad data 
will be unable to backspace past the 
beginning of the tape that is currAntly 
being used. If this occurs. the tape 
preprocessor or the emulator must be rerun 
to re-create the tape at a higher 1ensity. 

!2i§: The 1400 program can also backspace 
when the data is stored on a direct access 
device (without the Record Overflow 
feature). Data records that have been 
split by the Record Overflow feature make 
backspacing unpredictable. 

Tapes in spanned format cannot be used 
by System/370 programs other than the 
emulator, because 1400 tapemarks, header 
labels, and traile~ labels are changed into 
spanned records. To use these tapes with 
other programs, you ~ust either rewrite the 
tapemarks and labels or modify your program 
to recognize them. For additional 
information, refer to Appendix D and 
"processing Data." 

When using preprocessed tapes, changing 
from write to read operations on the same 
tape is normally not-accepted by the 
operating system, except for the sequence 
write-backspace-read. Any other sequence 
(examples are wri te-wri te-read -read,. 
write-backspace and rewind-write-read, and 
write-backspace and rewind-read-read) may 
cause the operating system to stop the 
emulator with a condition code of 337. All 
sequences are executed properly when the 
records are in 1400 format. 
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DISK 

All disk operations are emulated for: 

• Up to five 1311 Disk Storage Drives, 
Models 11 and 12, and one module of 
1301 Disk storage 

• One 1405 Disk Storage, Model 1 or 2 

You cannot generate the 1311 or the 1301 
in the same emulator with the 1405. 
Furthermore, only one module of the 1301 
can be emulated at a time. 

Although all disk operations are 
emulated, there are some qualifications: 

• only standard sequential sector 
addresses can be written for the 
operations Read Disk Track Sectors With 
Addresses and Write Disk Track Sectors 
with ACldresses. 

• Scan Disk operations (File Scan) do not 
require the Hardware File Scan feature. 

• Data written in load mode on a direct 
access device is not in stanClard 
EBCDIC; it must be translated to 
EBCDIC before being processed by 
programs other than the emulator (see 
"Character Codes" in the section 
"Processing Data"). 

UNIT RECORD 

The following instructions are emulated: 

• Read a Card 

• Punch a Card 

• Hrite a Line 

• ~rite a Line and Suppress Space 

• Write Word Marks 

• Read from or Write on Console 

• Carriage Control 

• Read and Punch 

• ~rite and Read 

• Write and Punch 

• ~rite, Read, and Punch 

• Select Stacker 

• Select Stacker and Branch 

All overlapped operations are emulated. 
If a feature is emulated, all operations 
for that feature are emulated unless 
otherwise stated. 

The following operations are not emulated: 

• Branch on Buffer Busy (1441) 

• Punch and Stop (1442 - The punching is 
emulated, but the emulator does not 
stop in the middle of a card.) 

• Read and Punch Same Card (1442) 

• Punch-Column-Skip (1442) 

• Branch on Printer Carriage Rusy 

• Branch on Printer Busy (when 1400 
program is not in overlap model 

Certain factors must be considered when 
unit recorCl operations are emulated: 

• The emulator does not use locations 000 
and 100 in 1400 storage to control the 
timing of read and punch operations. 
The contents of these locations is 
undisturbed. 

• There are differences between the 
graphics printed by the 1407 and 1447 
consoles and those printed on 
System/370 consoles. These differences 
are shown in Figure 1. AlphabetiC 
characters can be typed in upper or 
lower ca se except for the characters g, 
p, and x. When the operator types 
lower case g, p, and x, the emulator 
transmits 1, !, and * to the 1400 
program. 

• There are differences between the AN, 
HN, anCl PN print chains used on the 
1403 and 1443 printers. Figure 8 shows 
the coCles that need to be translated or 
that have different graphics. 

• More than one 1400 data file can be 
enterea on the card reader by 
reassigning the reader after every file 
is processed. The operator reaSSigns 
the reader by typing the UP emulator 
control statement on the console. This 
procedure may be followed to assign 
more than one output file on the punch 
or the pri nter (see "Typing Emul ator 
Control Statements From the Console" in 
the section "Communicating With the 
Emulator") • 
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r-------------T-------------T-------------, 
1 1 I Corresponding I 
11407 Console 11447 Console 1 System/370 I 
1 Character 1 Character I Character I 
~-------------+-------------+-------------~ 
I II I II I < I 
~-------------+-------------+-------------1 
I ( I [ I ( I 
~-------------+-------------+-------------~ 
I < I < I + I 
~-------------+-------------+-------------~ 
I =1= I $ I I I 
~------------+-------------+-------------~ 
I ) I ] I } I 
~-------------+-------------+-------------~ 
I t:, I/:' I .., I 
~------------+------.-------+-------------~ 
I I I _ I 
1 I I (underscore) I 
~-------------+-------------+-------------~ 
I • I " I > I 
~-------------+-------------+-------------~ 
I .. I -fH- I ? I 
~------------+-------------+-------------~ 
I ¢ I b I I 
~-------------+-------------+-------------~ 
I : 1 : I • I 
~-------------+-------------+-------------~ 
I > I > I = I 
~-------------+-------------+-------------~ 
I v I if I " I 
~-------------+-------------+-------------~ 
I ? 1 ? I g I 
.-------------+-------------+-------------~ 
I ! I ! I p I 
~-------------+-------------+-------------~ 
I :f I :f I x I 
~-------------+-------------+-------------1 
1 b· 1 blank I space I L _____________ ~ _____________ ~ _____________ J 

Figure 7. Differences in Console Graphics 

• ~ groupmark word mark in 1400 storage 
always stops input or output on the 
console. On the 1400 instruction Read 
from Console, the keyboard does not 
lock when a groupmark wordmark is found 
in 1400 storager but the transfer of 
data stops and the inquiry-clear 
indicator is set to show that the 
length of data was incorrect. 

• A Write on Console instruction types up 
to 50 characters per line until a 
groupmark word mark is found in 1400 
storaqe. The messaqe "TIQ003I iobname 
E" in~icates that the output wa~ 
started by the Write on Console 
instruction. A hyphen is typed at the 
end of the line if another line will· be 
typed. 

• When emulating the Write on Console 
instruction in load mode (on the 1401), 
characters with word marks are not 
printed in red. Instead, an underscore 
is placed before the character with the 
wordmark. The load mode blank is typed 

and printed as an underscore followed 
by a space, and not as the character b. 

• The Read from Console instruction 
allows the operator to enter data from 
the console. The message "IIQ002A 
jobname I" is displayed to show that 
inquiry requests can be processed. 
Multiple lines of input can be read 
from the console when the operator 
types a hyphen as the last character of 
data in a line. The hyphen is not 
included as part of the data (see 
"Communicating with the Emulator"). 

• In load mode, typing one or more word 
separators (underscore~ in front of a 
valid character causes a wordmark to be 
associated with the character in 1400 
storage. 

• The control character for console 
carrier return (]l is emulated, but the 
character for tabulation ([) is not. 

• Card codes accepted by the 1400 card 
readers and punches are accepted by the 
emUlator. Certain multiple-line print 
(MLP) codes are accepted and are passed 
to the 1400 program without the 8-9 
punch (see Appendix A) • 

• Whenever the emulator encounters an 
error condition, it sets an error 
indicator and issues a message to the 
operator. If the job was not 
terminated by the emulator r the 
operator may either alter the invalid 
character or the invalid address and 
continue the job, or end the job. 

• The Write Wordmark instruction is 
executed as it was on the 1460 system; 
a word mark is printed as 1, a groupmark 
as 2r and a groupmark wordmark as 3. 

• If a 1440 program issues a Read 
instruction to eject the last card when 
closing a 1442 file, one blank card 
must be placed after the last data card 
for each Read instruction. 

• If a 1440 program issues a Punch 
instruction for the 1442 r it may issue 
one or more Read instructions to 
position blank cards at the punch 
station. In this case, there must be a 
data set opened for the reader and 
enough blank cards at the appropriate 
spot in the reader data set. 

• The channel~1 punches and the length of 
the carriage control tape on the 
System/370 printer must corres?ond to 
those defined by the CCTL emulator 
control statement. Punches in other 
channels need not correspond. The CCTL 
emulator control statement is defined 
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under "How to Prepare Control 
Statements" in the section "Executing 
the Emulator." 

• If the emulator is to have the 
Selective Stacker feature, a module is 
generated that uses an EXCP macro 
instruction to emulate the feature. 
This module uses QSAM to emulate all 
other unit record operations. On the 
1400 system, the pocket selected by the 
Select Stacker instruction is 

determined by the last K operation code 
encountered during the ten-microsecond 
interval following a read or punch 
operation; during emulation, however, 
when STACKER=YES is coded, the pocket 
is determined by the last K operation 
code encountered before the next read 
or punch operation. (When STACKER=YES 
is coded and no K operation code is 
encountered, the first pocket is always 
selected.) Therefore, programs that 
depend on the ten-microsecond interval 
may not be executed properly. 

r---------------T------------------------T----------------------T-----------------------, 
I I I I System/370 I 
I I I I Printer Graphics I 
I I I ~----------T-----------~ 
I I I Hexadecimal Code I AN or PN I I 
I Card Code I BCD Graphic Symbol I Sent to Printer I Chain I HN Chain I 
~---------------+------------------------+----------------------+----------+-----------~ 

12-4-8 U ) I 4C u1 ) 

I 
12-5-8 I 40 blank blank 

12-6-8 < 40 blank blank 

12-7-8 40 blank blank 

12 & + 50 & & 

11-5-8 40 blank blank 

11-6-8 40 blank blank 

11-7-8 40 blank blank 

0-4-8 % 6C % 

0-5-8 40 blank blank 

0-6-8 \. 40 blank blank 

0-7-8 40 blank blank 

2-8 40 blank blank 

3-8 # 7B # 

4-8 7C @ 

5-8 40 blank blank 
I 

6-8 > 40 blank blank I 
I 

7-8 ,r 40 blank blank I 
I 

12-0 ? 50 & & I 
I 

11-0 60 I 
I 

0-8-2 * 4E + + I 
~---------------~------------------------~----------------------~-----------~-----------~ 
I 10n the PN chain, card code 12-4-8 is printed as a < rather than a u. I L _______________________________________________________________________________________ J 

Figure 8. Differences in Printer Graphics 
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Multiple Console support (MCS), an option 
of OS, lets operators communicate with os 
from more than one console. The emulator 
uses MCS to communicate with one or all of 
the consoles. All emulator messages to the 
operator are given a routing code of 12 and 
a descriptor code of 1. Emulator messages 
can be sent to one or several consoles 
simply by permitting consoles to receive 
messages with a routing co~e of 12. (All 
~ape formatting program and disk formatting 
program messages are assigned routing codes 
of 11 ana 12 and a descriptor code of 1.) 

Emulator messages are automatically 
deleted by the operating system if, at the 
end of the job step, they have not been 
issued or if a reply is outstanding. 

The text field of an emulator message 
begins with the job name of the emulator 
job. The job name helps the operator 
identify the emulator that issued the 
message when more than one emulator is 
being executed. For example, message 
"IIQ0610 jobname EMULATOR WAITING" is 
issued when the emulator cannot continue 
without information from the operator. If 
two emulator jobs are being executed at the 
same time, there may be two 1I0061D 
messages that have different reply 
identifications and job names. If two 
consoles can receive messages with a 

routing code of 12, there will be two 
IIQ061D messages on each console, and 
either operator can respond to either 
message. 

When more than one console receives 
messages with routing code 12, you can 
eliminate message duplication by: 

• ~riting an MCS user~exit routine to 
change routing code 12 to routing code 
13, 14, or 15. You can use the job 
name to identify the programs that 
should have their routing code changed. 
Information on MCS user-exit routines 
in the ~Y§1g~_g~Q~~~mm~~-2~ideL 
GC28-6550 will help you make the 
modifications. 

• Punching an object deck of emulator 
module IIQMW, modifying the part that 
contains routing code 12 to contain the 
routing code or codes you want, and 
replacing the module. 

• ~riting a routine to change the routing 
code (see Appendix F). 

Note: You are modifying Type I coding when 
you replace module IIQMW with a modified 
version, and you may be billed for a 
program maintenance call if an error is 
caused by the modified code. 
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This section describes how data is 
processed on unit record equipment, tape 
units, disk drives, and operator consoles. 

The emulator uses EBCDIC as the basic 
character code for all I/O operations. 
However, it modifies EBCDIC when the 1400 
program writes on or reads from nine-track 
tape in odd parity or disk in load mode. 

Data in odd parity is represented on 
nine-track tape by setting bit , to 0 
(nOnnnnnn, where n can be 0 or ". Data in 
load mode on disk is represented by setting 
bit , to 0 for characters with a wordmark 
and settinq it to 1 for characters without 
a wordmark. 

NQi~: Data is sent to seven-track tapes in 
EBCDIC. If the translator is on, the data 
is translated to BCD. If the data 
converter is on, the data is segmented into 
six-bit segments so that it fits on the 
tape. When the converted data is read, it 
is reassembled. 

The emulator accepts the following data 
formats: 

• Spanned format t 3 

• Even-parity BCD2 

• Odd-parity RCD2 

• Mixed-parity BCD2 

• Normal mode, even parity3 

• Normal mode, odd parity3 

• Alternat~ mode 3 

• wormal mode, mixed parity 3 

tAll 1400 tapemarks and header and trailer 
labels must be written as data records, as 
is done by the tape preprocessor program. 

2Data must be on a seven-track tape (Data 
Translator on). 

3Data must be on a nine-track tape, a 
seven-track tape (Data Converter on), or 
in a sequential data set on disk. 

The parity of the input data must be 
that indicated by the 1400 instruction; the 
parity of the output data is determined by 
the 1400 instruction. When the data is in 
alternate mode, a parity error cannot occur 
on input, and parity of the output data is 
not determined by the 1400 instruction. 

All data formats listed above are 
considered to be 1400 formats, except for 
spanned format; that is, only spanned 
format has a block descriptor word (BDW) 
and a segment descriptor word (SDW). The 
BDW and SDW are described below. 

PROCESSING DATA ON TAPE 
----------------~--~---

The emulator uses the Basic Sequential 
Access Method (BSAM) to emulate all 1400 
tape input, output, and control operations. 
The System/370 device to be used by BSAM is 
specified in the JCL for the emulator job. 
Data files in spanned format can be read 
from or sent to either a tape unit or a 
direct access device. Data files in 1400 
format should be used only on tape units. 

TAPE FILES 

In most cases, the emulator accepts tapes 
in 1400 format. The main difference 
between tape files on 1400 systems and on 
System/370 is the restriction on the size 
of System/370 physical data records. There 
is no restriction pn the size of physical 
records for 1400 systems (other than the 
size of core storage), but physical records 
on System/370 cannot be smaller than 18 
bytes4 or greater than 32,755 bytes. These 
restrictions are discussed under 
"Converting Tape Files" in this section. 

Also, System/370 programs (including the 
emulator) do not handle tapes written in 
more than one density. Mixed-density tapes 
must be changed to single-density tapes by 
the tape preprocessor before being used by 
the emulator. 

4The minimum record size to ensure that a 
record is not discarded as noise is 12 
bytes for a read operation and 18 bytes 
for a write operation (includes the block 
descriptor word and the segment descriptor 
word) • 
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When the data is to be used by a program on 
the 1400 system, it must be on a 
seven-track tape in BCD. ~hen the data is 
to be used by a program executed using a 
stand-alone emulator, CS/30, or CS/40, it 
can be on seven-track tape in BCD, or on 
nine-track tape in even-parity normal mode 
(equivalent to EBCDIC) or in alternate 
mode. 

]Qte: If a scratch tape is used for a 
1400-format output file, you should write a 
tapemark on the tape before using it for an 
emulator job. 

Nine-track tape output of 1400 stand-alone 
emulators is similar to the nine-track tape 
format used with System/370 operations, 
except that stand-alone emulators use bit 1 
of the EBCDIC character as the parity bit. 
using bit 1 for parity, stand-alone 
emulators, CS/30, CS/40, and this emulator 
can process mixed-parity data on nine-track 
tapes, a procedure that is not permitted by 
as. Each ~'ygn parity six-bit BCD character 
is represented by its corresponding EBCDIC 
character. Bit 1 of the EBCDIC character 
(which is not used to represent the BCD 
character) is always Qn~. Each QQQ parity 
six-bit BCD character is represented by its 
corresponding EBCDIC character, but bit 1 
is ~~£Q. 

Ex£~.]le: 
Even parity: n1nnnnnn 
Odd parity: nOnnnnnn 
where "n" may be either 1 or O. 

A tape error is recognized during 
even-parity operations when bit 1 is 0 and 
during odd-parity operations when bit 1 is 
1. Both even-parity and odd- parity 
operations are normal mode operations. 

The nine-track odd-parity operations of 
emulators are rrQi compatible with 
conventional EBCDIC on System/370 tapes. 
Odd-parity operations are used to make all 
emulators compatible; for example, when the 
output from a card-to-tape operation on a 
1401 emulator is to be used as input to a 
1Q10 emulator. . 

So that System/370 programs can handle 
all tapes produced by the emulator, it 

converts normal-mode tapes to alternate 
mode. If the tape is written in alternate 
mode, bit 1 contains a 1 regardless of 
parity. No distinction is made between 
odd-parity and even-parity, and data always 
appears as if it were written in 
even-parity normal mode, except that 
substitute blanks are preserved on 
ood-parity tape read operations. Alternate 
mode tapes can be used for both input and 
output. 

The standard data format for OS is spanned 
format. The records may be either blocked 
or unblocked; data blocks must include 
specific descriptive information. This 
descriptive information is in two control 
words, the block descriptor word and the 
segment descriptor word. (See Q£t£ 
~£~£g~illgn1_Se£.Yi£g2, GC26-3746 for detailed 
information on spanned format.) 

The block descriptor word (BD~) is the 
first word of each block, and it defines 
the length of the block. The format of the 
BD~is shown in Figure 9. 

The segment descriptor word (SDW) is the 
second word of an unsegmented block or the 
first word of each segment of a 
multisegmented block. It defines the 
length and relative position of the 
segment. The format of the SDW is shown in 
Figure 9. 

The emulator uses two record formats 
within the spanned format: VBS (variable 
blocked spanned) and VS (variable spanned) 
formats. 

VBS format should be used in most cases, 
beca use it is more efficient. (Throughput 
is reduced noticeably when the 1400 program 
issues frequent backspace instructions for 
files in VS format.) VBS format cannot be 
used with channel buffering, but VS format 
(or 1400 format) can. Both record formats 
are specified in the RECFM parameter of the 
DD statement.' 

An end-of-volume condition is not 
returned to the 1400 program when the data 
is in spanned format. os detects the 
end-of-tape reflective strip and 
automatically rewinds and unloads the first 
volume and asks the operator to mount the 
next volume. 
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LL Field 

II Field 

Length of the Block (Number of 
bytes from I nter-record gap (I RG ) 
to Inter-record gap) 

Length of the Segment (Length in bytes 
of SDW and following record) 

2 bytes 

bb Field 

Reserved for System Use 

bb Field 

Reserved for System Use 

2 bytes 

Figure 9. Format of the Block Descriptor Word (BOW) and Segment Descriptor Word (SDW) 

If there are not enough volumes 
identified in the DD statement that 
describes the device, OS abnormally ends 
the emulator task. Not returning an 
end-of-volume condition to the 1400 program 
causes it to be executed improperly when: 

• A specific function is started by an 
end-of-volume condition. 

• Write instructions are issued (to fill 
the tape) until the end-of-tape 
reflective strip is sensed. 

CONVERTING TAPE FILES 

Seven-track or nine-track tapes in 1400 
format are more easily read by the emulator 
if they have been converted to spanne~ 
format by the tape preproces~or urogram. 

Preprocessing tapes saves I/O emulation 
time by blocking small records and 
standardizes emulator input and output. 

There are three approaches to file 
conversion: 

• One-time conversion. If 1400-format 
tapes are not needed for a program on a 
1400 system, the tapes should be 
preprocessed so that the more efficient 
spanned format can be used. 

~ Staying in 1400 format. If the data 
format is accepted by the emulator, you 
may not want to convert. When the data 
must be converted back to 1400 format 
after emulation, the efficiency gained 
by the emulator in having the records 
in spanned format may be lost by the 
time spent running the tape 
preprocessor and tape postprocessor 
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programs. To determine this, average 
run times must be computed using both 
methods. 

• Preprocess data - emulate - postprocess 
data. If the data is not accepted by 
the emulator, or if the efficiency of 
the emulator is greatly increased by 
preprocessing the data, the tape 
preprocessor program should be used to 
convert the data. The emulator then 
executes the 1400 program and the 
postprocessor program returns the data 
to its original format so that it may 
be used on a 1400 system. 

Because of the OS limit on physical 
record size, the emulator does not read or 
write a physical record larger than 32,755 
bytes. Also, OS may not read physical 
records smaller than 12 bytes or write 
physical records smaller than 18 bytes. To 
ensure that all ph ysical records can he 
read, you should preprocess your data so 
that there are no physical records smaller 
than 18 bytes. 

To read 1400 physical records from 1 to 
17 bytes and from 32,756 to 200,000 bytes, 
use the preprocessor program to block the 
short records and segment the long ones. 
After emulation, use the postprocessor 
program to unblock the short records and 
reconstruct the long ones. 

Since the emulator does not accept 
mixed-density tapes, use the preprocessor 
to create single-density tapes. The 
preprocessor changes 1400 tapemarks, header 
labels, and trailer labels to data records. 
For a System/370 program other than the 
emulator to use preprocessor output, 
ei ther: 

• Write a program to read and rewrite a 
preprocessed tape, converting tapemark 
and label records to standard 
System/370 tapemarks and labels. 

• Incorporate coding in the System/370 
program that will recognize and handle 
tapemark and label records. 

!Q12: BSAM pads any output record that has 
fewer than 18 bytes with binary zeros. The 
emulator is not aware that the record has 
been padded because the BDW is not 
modified. 

EMULATING TAPE OPERAT!ONS 

The emulator uses the BSAM READ, WRITE, and 
CHECK macro instructions to move data. 

Records in spanned format are blocked and 
deblocked in buffers by the emUlator. 

If double buffers are specified, the 
emulator issues a READ operation for one 
buffer while processing records in the 
other buffer. Double buffers let the 
emulator read the next record while the 
1400 program is using the current one, and 
to write the old record while the 1400 
program is creating the next one. Frequent 
backspacing of input files by the 1400 
program causes the emulator to do more 
backspacing and reading, which slows down 
performance when using double buffers. 
Using single buffers is generally more 
efficient when backspacing. (The number of 
buffers is specified in the BUFNO parameter 
of the DeB operand of the DD statement.) 

Moving data during tape emUlation and 
the macro instructions that are used by the 
emulator are shown in Figure 10. 

The emulator uses the Basic Direct Access 
Method (BDAM) to emulate all 1400 disk 
operations. The System/370 device to be 
used by BDAM is specified in the JCL for 
the emulator job. Data files are written 
in EBCDIC (move mode only} or a modified 
form of EBCDIC where bit 1 of the EBCDIC 
character represents the presence or 
absence of a wordmark (load mode operations 
only). The disk formatting program 
described in Appendix E must be used to 
create the System/370 data set that holds 
the data. 

DI SK FILES 

The track organization of 1400 disk files 
is maintained by transfer.ring all the data 
on a 1400 track to a record in a System/370 
data set. The data set is a sequential 
data set on any direct access device 
accepted by os. The record is a 
fixed-length record whose size depends on 
that of the 1400 track that is transferred. 
There is a one-to-one correspondence 
between the number of records in the data 
set and the number of tracks on the 1400 
device. 

More than one System/370 direct access 
device can be used to emulate a 1400 disk 
device. However, the entire data set must 
be on units of the same type. Instructions 
on how to create a data set on more than 
one device a.re given in Appendix E. 
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INPUT 

o 
BSAM 
READ 
Macro 

EBCDIC or 
Modified EBCDIC 

Mia 
Macro 

Data in BCD, EBCDIC, or 
Modified EBCDIC 

Emulator 
Buffers 

OUTPUT 

o 
BSAM 
WRITE 
Macro 

EBCDIC or 
Modified EBCDIC 

Mia 
Macro 

Note: A disk device may be used 
for the storage device when the 
fi Ie is in spanned format. 

Emulator Partition 

I/O Areas of 

~------ln-te-,:-a~~-C-O-de------~~~------ln-te-r~naLI-C-O-d-e------, 
Emulated 
1400 Storage 

Figure 10. Data Movement During Tape Fmulation 

CONVERTING DISK FILES 

To convert 1400 disk files to a format 
acceptable to the emulator: 

1. Dump the contents of the disk onto 
tape using a 1400 disk-to-tape utility 
program on the 1400 system or a 
stand-alone emulator on a System/360. 
For example. the tape-to-disk utility 
proqram 1401-UT-053 could be used for 
1401 systems and the tape-to-disk 

utility program 1440-UT-041 for 1440 
systems. 

2. Using the disk formatting program 
described in Appendix E. prepare a 
previously initialized System/370 
direct access storage device to accept 
the data. 

3. Restore the data to direct access 
storage on the System/370 device using 
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a 1400 tape-to-disk utility program 
run under control of the emulator. 

EMULATING DISK OPERATIONS 

The emulator uses the BDAM READ, WRITE, 
and CHECK macro instructions to move data. 
The movement of data during disk emulation 
and the macro instructions that are used 
are illustrated in Figure 11. A buffer can 
be assigned to one device or it can be 
shared by two or more devices. Figure 11 
shows both single and shared buffers. 

When 1400 systems write load-mode data 
on direct access devices, an extra bit is 
needed in each character to renresent 
wor~marks. The extra bit reduces the 
number of characters that can be stored on 
a 1400 track. When emulating load-mode 
operations, bit 1 of each system/370 byte 
is used to represent the wordmark. 

The emulator maintains fixed sector and 
track sizes, whether the data is in move 
mode or load mode. The extra load-mode 
positions are padded with blanks. Figure 
12 shows how the System/370 record is 
constructed for each 1400 disk device. An 
emulator control word (ECW) is used to 
indicate the mode the data is in and the 
sequence number of the record~ 

Byte 1, Eit 1 Reserved 
Byte 1, Bit 0=0 Move mode 
Byte 1, Bit 0=1 Load mode 
Bytes 1 & 2, Bits 2-15 Sequence number 
Bytes 3 & 4 Unused (Zeros) 

The sequence number of the first record in 
the file is zero. 

The emulator uses QSAM to emulate all 1400 
unit record operations except select 
stacker; to emulate select stacker 
operations, it uses an EXCP macro 
instruction. Operations for the 1400 card 
reader, printer, card punch, and the 
console are emulated using a comparable 
System/370 unit record device (if the 
emulator includes the Selective Stacker 
feature, select stacker operations can be 
emulated only by the 2540 Card Read Punch), 
a magnetic tape unit, a disk unit, and one 
or more consoles. 

Cards may be read from a card reader or 
from a tape or disk device; cards may he 

punched on a card punch or put on a tape or 
disk device; printed output may be sent to 
a printer or to a tape or disk device. 
When tape and disk files are used to 
emulate unit record data, the records in 
these files must conform to the physical 
limitations of the unit record data. 

EMULATING READER, PUNCH, AND PRINTER 
OPERATIONS 

The emulator uses QSAM GET and PUT macro 
instructions to move data (except when it 
is emulating select stacker operations, in 
which case it uses an EXCP macro 
instruction). Records are blocked and 
deblocked in OS buffers by QSAM routines. 
The emulator issues GET and PUT macro 
instructions to move records between OS and 
emulator buffers, and the MIO macro 
instruction to move data from emulator 
buffers to emulated 1400 storage. Figure 
13 shows this movement of data. 

The emulator maintains fixed I/O areas 
within emulated 1400 storage when executing 
programs written for 1401 and 1460 systems. 
These areas are: 

• Locations 1 to 80 for the card reader 

• Locations 101 to 180 for the card punch 

• Locations 201 to 332 (maximum) for the 
printer 

Programs written for 1440 systems do not 
use fixed I/O areas, so these areas may be 
anywhere in emulated 1400 storage. 

Anticipatory (look-ahead) buffering is 
standard with QSAM. For this reason, 
blocking unit record files on tape or disk 
and specifying more than one buffer per 
device speeds up unit record emulation. 
~locking and the number of buffers are 
specified in the BLKSIZE and BUFNO 
parameters of the DCB operand of the DD 
statement.) 

EMULATING CONSOLE OPERATIONS 

The emulator uses the WTO 
(write-to-operator) and WTOR 
(write-to-operator-with-reply) macro 
instructions to communicate with the 
operator. 
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SINGLE BUFFERING 

'-.. 
~~ 

BDAM BDAM 
READ WRITE 
Macro Macro 

EBCDIC (Move Mode), 
or Modified EBCDIC 
(Load Mode) 

MIa 
Macro 

Internal Code 

Emulator 
Buffers 

'-.. 

BDAM 
WRITE 
Macro 

I/O Areas of 
1400 Program 

~ ~ 

SHARED BUFFERING 

.......... 
.-/ 

-'" ......... 

BDAM 
READ 
Macros 

EBCDIC (Move Mode), 
or Modified EBCDIC 
(Load Mode) 

MIa 
Macro 

Internal Code 

Figure 11. Data Movement during Disk Emulation 

~ ~ 

BDAM 
WRITE 
Macro 

Emulated 
1400 Storage 

Emu lator Partition 
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Move I BDW I SDW I ECW I 100 Bytes of data x 20 = 2164 bytes* 

1301/1311 Sector 

Load BDW SDW ECW 90 Bytes of data 
10 bytes 
of blank x 20 = 2164 bytes* 

Move 200 Bytes of data x 5 = 1044** 

1405 Sector 

Load BDW SDW ECW 176 Bytes of data 
24 bytes 
of blank x 5 = 1044** 

2,543 Bytes of data 

1301 Track 

Load BDW ISDW ECW 2,261 Bytes of data 
282 Bytes 
of blanks 

Move 2,980 Bytes of data 

1311 Track 

Load BDW SDW ECW 2,682 Bytes of data 
298 Bytes 
of blanks 

* Only the SDW, ECW, and data field are repeated 20 times (100 bytes = 1 1301/1311 Sector) 
** Only the SDW, ECW, and data field are repeated 5 times (200 bytes = 1 1405 Sector) 

BDW: Bytes one and two = length of physical block; bytes three and four = XIOOI. 

SDW: Bytes one and two = logical record length; bytes three and four = X'OO'. 

ECW: Bytes one and two: bit 0 = 1 (load mode), bit 0 = 0 (move mode); bit 1 reserved; 
bits 2-15 = record count (relative record number of this record in the file, first 
record in this file has record count = zero). 
Bytes three and four = X 100 1• 

Figure 12. Record Formats for Disk Emulation 
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CARD READER 
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Card Code ~~TACKER 

EMULATION 

QSAM 

~F 

EBCDIC 
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Macro 

~ ,. 
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Mia 
Macro 

~, 
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Code 

EXCP 

EBCDIC 

.4~ 

PUT 
Macro 

r.- EBCDIC 

.4~ 
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Macro 

Internal 
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CARD PUNCH PRINTER 

SE LECTIVE eBCD~ 
Card Code ~STACKER ....... Characters EMULATION 

J~ .4 ~ -~~ 

QSAM EXCP QSAM 
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~~ 

PUT 
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~ .. 
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Internal 
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Figure 13. Data Movement during Unit-Record Emulation 
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Generating an emulator as part of the 
operating system is done in two steps: 

1. Generation of a complete operating 
system, where the FMULATOR macro 
instruction includes the operating 
system routines needed by the 
emulator. 

2. Generation of the emulator, an 
independent generation that assembles 
the emulator and the tape and disk 
formatting programs and link edits 
them into the operating system. 

The system used for emulator generation 
must meet the requirements given below. 

MINIMUM SYSTEM/370 REQUIRED 

The System/370 used for emulator generation 
must have: 

• Enough main storage to execute the 
Linkage Editor F program and the 
Assembler F or Assembler H program 

• One operator console 

• One direct access storage device in 
addition to those needed for SYSRES and 
the SYS1.LINKLIB, SYS1.SYSJOBQE, and 
SYS1.MACLIB data sets 

• One card reader or one magnetic tape 
drive for input 

• One card punch or one magnetic tape 
drive for intermediate output 

• One printer or one magnetic tape drive 
for diagnostic messages 

OPERA~IN~ SYSTEM REQUIRED 

The emulator is generated under the control 
of an MFT or MVT control proqram and is 
executed as any other job. The operating 
system must include the following system 
data sets: 

• SYSCTLG 

• SYS1.LINKLIB 

• SYS1.MACLIB 

• SYS 1. NUCLEUS 

• SYS1.SVCLIB 

• SYS1.SYSJOBQE 

The operating system can be on any 
System/360 or System/370 processor unit 
that can execute the MFT or MVT control 
program. After emulator generation, the 
SYS1.LINKLIB data set contains the emulator 
program. 

The SYS1.LINKLIB data set must include 
an Assembler F or Assembler H program with 
the alias ASMBLR, a Linkage Editor F 
program with the alias IEWL, and the 
IERDASDR utility. The SYS1.MACLIB data set 
must be catalogued. 

SYSTEM GENERATION PROCEDURES 

To include the emulator in the operating 
system, you must: 

• Specify the EMULATOR system generation 
macro instruction. 

• Specify the TYPE parameter of the 
CTRLPROG macro instruction as either 
MFT or MVT, and the TIMER parameter of 
the SUPRVSOR macro instruction as 
JOB STEP or I NTERV AL. (MVT is available 
on the Models 145 and 155 only.) 

• Allocate sufficient space on 
SYS1.LINKLIB for each emulator to be· 
generated and for the tape and disk 
formatting programs. Only one set of 
tape and disk formatting programs is 
required. 

• Include BDAM, using the ACSMETH operand 
of the DATAMGT macro instruction, when 
1400 disk units are to be emulated. 

THE EMULATOR DISTRIBUTION LIBRARY 

Emulator routines and the tape and disk 
formatting programs are distributed on a 
dump and restore tape for a direct access 
storage device. Before an emulator can be 
generated, a direct access volume must be 
initialized and the distributed tape must 
be restored to the direct access volume. 
The tape, and ultimately the direct access 
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volume, is called the Emulator Distribution 
Library. If you have a system that does 
not include a tape drive, you must make 
arrangements for a system with both tape 
and disk devices to perform the 
tape-to-disk restore operation. 

The IEHDASDF system utility can be used 
to initialize a direct access volume and to 
restore the dump and restore tape to that 
volume. See utilities, GC28-6586 for a 
description of-this-utility and the control 
statemen~s it requires. 

The data sets on the Emulator 
Distribution Library (EMDLIB) are: 

• EMUL.EMMAC - Contains the macro 
definitions of the emulator generation 
macro instructions used during stage I 
and Stage 1'1. 

• EMUL.EM~OD - Contains the load modules 
that are link edited tc form the 
generated emulator program, and the 
load modules of the tape and disk 
formatting programs that are link 
edited to SYS1.LINKLIB. 

• EMUL.EMSAMP - Contains the sample 
program used to test the emulator. 

The emulator is made up of modules that can 
be put together in a number of combinations 
to meet the needs of your installation. 
You select the programming options that 
meet your needs using the parameters of the 
EM1401 emulator generation macro 
instruction. Emulator generation is the 
~rocess of interpreting your selection and 
building system data sets. 

Job control language (JCL) statements 
and the EM1401 macro instruction are placed 
in the job stream of the operating system. 

Figure 14 illustrates the two stages of 
emulator generation. During Stage I, the 
assembler checks the EM1401 macro 
instruction for errors and uses the 
parameters to produce a job stream. If the 
assembler finds errors, it writes error 
messages and does not produce the job 
stream. 

During Stage II, the assembler and 
linkage editor process the Stage I job 
stream to combine the emulator modules and 
to make the emulator a member of the 
SYS1.LINKLIB data set. The generated 
emulator is then ready to be used. 

JCL statements instruct the operating to 
assemble the EM140' macro instruction and 
to produce the Stage I job stream. Figure 
15 shows two sample input decks to stage I 
of emulator generation. Use the first deck 
with catalogued procedures and the second 
deck with standard assemblies. 

If Stage I is completed successfully, 
the job stream produced becomes the input 
to stage II of emulator generation. 

Figure 16 shows the format of the EM140' 
emulator generation macro instruction. The 
macro instruction must be coded according 
to assembler language rules. ~he 

parameters of the macro instruction are: 

CPU 

MODEL 

specifies the system to be emulated. 
If omitted, 1401 is assumed. 

specifies the System/310 cpu. If 
omitted, the Model 155 is assumed. 

EMNAME 

CORE 

specifies the one- to six-character 
name to be assigned to the emulator 
load module. Each emulator load 
module must have a unique name so that 
you can have different emulator 
programs with different options. If 
this parameter is omitted, IIQE14 is 
assumed. 

specifies the core storage size of the 
system being emulated (in thousands of 
1400 storage positions). CORE=2 must 
be specified to emulate a system with 
1,400 positions of storage. 

CPUOPTN 
specifies the 1400 features that are 
to be part of the emulator. More than 
one feature may be specified. The 
features are: 

MD 
EPE 
AP 
IPE 
PROVP 

Multiply-Divide 
Expanded Print Edit 
Advanced Programming 
Inverted Print Edit 
Processing Overlap (1401 and 

1460) 

If this operand is omitted, none of 
the above features are generated. 
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Emulator Distribution 
Library (EMD LIB) 

Fiqure 1q. Emulator Generation 

SYSI. LlNKLIB 
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, , 
, EXECUTING A CATALOGUED PROCEDURE 1 
I , 
I 11~!Q..1 JOB !££I..11~LPPOGRAMERLMSGLEVEL= (1,1) I 
I II~TF.~j EXEC PROC=ASMFC I 
IIIASM.SYSLIB DD DSNAME=SYS1.MACLIBwVOL=(wFETAIN)wDISP=SHF 1 
, II DD DSNAME=E~UL.EMMACwVOL=SER=EMDLIBwUNIT=2311, X , 
, II DISP=SHR --- , 
, IIA SM • S Y SI N DD * I 
, EM1Q01 CORE=..1&wCPUOPTN=(~~,EPliL!£}, x , 
1 IODVTYP=(PPTAP~Lli~!APE~ON~I!QL~I2li) , 
, WD , 
, 1* 1 
\-- "> ----------.- ~ 
1 EXECUTING A STANDAFD ASSEMBLY , 
I • 
, 11~!Q.1 JO B !££I..111LR.liQ.2RA M M~.EL M SG LE VE L= (1 , 1 ) I 
, II~TEgj EXEC PGM=ASMBLR 1 
, IISYSLIB' DD DSNAME=SYS1.MACLIBwVOL=(,RETAIN)wDISP=SHR 1 
, II. DD DSNAME=EMUL.EMMACwVOL=SER=~MDLIBwUNIT=l].1..1, X , 
, I I DISP=SHR I 
, IISYSUT1 DD DSNAME=frSYSUT1, SPAC..E= (1700 w (400, 50ll , X I 
1 II UNIT=SYSDA I 
, IISYSU'1'2 DD DSNAME=&SYSUT2wSPACE=(1700,(~00,50», X I 
, II UNIT=SYSDA , 
~ IISYSU'1'3 DD DSNA~E=&SYSUT3,SPACE=(1700(400w50», X , 
, II UNIT=SYSDA 1 
'IISYSPUNCH DD SYSOUT=B I 
, IISYSPFINT DD SYSOUT=A I 
, IISYS1:N DD * 1 
I EM1Q01 COFE=1§,CPUOPTN=U12L~£IL!R.lw X , 
I IODVTYP=(g£1!E]Lli~TAPEL£Qli~INQLQI~K) , 
I END I 
, 1* 1 
I • 
I Nete: Underlined values represent variables. All other values must be coded as I 
1 shewn. The continuation characters are in column 72. I 
'-- -l 

Figure 15. stage I Input Deck 

Several features of 1400 systems 
have been combined under Advanced 
Programming. The features are 
slightly different for each system. 
When you specify ~P, you get: 

• 1401 - Advanced Programming 
(feature 11:1060) 

• 1Q40 - Indexing and Store Address 
Register (feature #Q631l 

• 1460 - Indexing and store Address 
Register (feature #4631) 

processing Overla~ is not a 1Q40 
feature and should not be specified 
when generating the emulator for that 
system. 

IODVTYP 
specifies the type of 1/0 devices or 
features that are to be emulated. 
More than one device can be selected 
and more than one tape format can be 
specified. If this parameter is 
omitted w only unit record equipment is 

emulated. The devices and features 
that are emulated are: 

PPTAPE 

NMTAPE 

DISK 

1Q05DISK 

STACKER 

CONSINQ 

tape units·reading or 
writing records in spanned 
format that have been 
formatted by the tape 
preprocessor program or 
created by an integrated 
emulator 

tape units readinq or 
writing 1400-format records 

1301 and 1311 disk storage 
drives 

1405 disk storage drive (on 
1401 processor units only) 

1402 or 1442 Selective 
Stacker feature 

1407 or 1q47 console; must 
be specified to execute 
1400 console reaa and write 
instructions properly 
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r--------~---------- ------, 
1 operation , Operand , \----- +,--
1 EM1401 1 CPU= 1440~ 
1 '~40 1j 

1 ,1460' 
1 I 

--1 
1 
1 
1 , 

~ , l135 j 

, 1 MODEL= 145i 
, 1 1221 
1 I 
, I EMNAME=~cccccc~ 
, , (11Q].1.~ 5 
, 1 
1 , , , 
1 , CORF.= , , , , 
l , 

2 
u 
8 

12 
16 

, , CPUOPTN= ([ MD ]( , EPE ][ , AP ] 
, , [,IPE]f,PROVP)l 
, 1 
I I , , 
~ , , , 
1 , 
I , 

IOD VTYP= ([ PPT APE ][ , NMTA P~] 

[ S,DISK ~ 
~, 1405DISK5] 

[,CONSINQ] 
( , STACKER ]) 

, , 1231 1 ~ 
, , EMVOL= 2314, 
, I 3330' , , 
1 : FSTEMUL= ~~~~t 
L-- I 

Figure 16. EM1401 Emulator Macro 
Instruction 

, , , , , , , , 
1 , , , , , , , , , , , , , , , , , , , 

.J 

This operand is used to include 
those functions of the emulator that 
process data from tape and disk. For 
example, if the PPTAPE and DISK 
parameters are omitted, the emulator 
routines that handle preprocessed data 
and data from disk are omitted, but 
the tape and disk formatting programs 
are not. These programs are always in 
the SYS1.LINKLIB data set for the 
first emulator generated and are not 
included for each additional emulator. 

EMVOL 
specifies the unit for the Emulator 
Distribution Library (EMDLIB1. If 
omitted, 2311 is assumed. 

FSTEMUL 
specifies whether the emulator being 
generated is the first 1400 emulator 
in the system. Since only one copy of 
certain routines is needed, this 
parameter can be used to save 
auxiliary storage in systems with 
several emulators. Auxiliary storage 
cannot be saved when using both the 
1401/1440/1460 emulator and the 
1410/7010 emulator, since they use 

different load module names. If 
FSTEMUL=NO, the tape and disk 
formatting programs and other common 
emulator components are omitted. If 
this parameter is omitted, yr,s is 
assumed. 

'l'HE JOB STREAM 

stage I is an assembly of the EM1401 macro 
instruction. The assembly produces a Stage 
II job stream that contains a maximum of 
seven jobs. The first six jobs are 
assembler jobs, the last one is a linkage 
editor job. The job stream is punched on 
cards. The sixth assembler job assembles 
the routines that emulate 1400 ais~ 
devices. It is omitted from the job stream 
when the IODVTYP operand of the EM1401 
macro instruction does not request disk 
routines. 

stage I is one job, and it can be restarted 
only at the beginning of the job. Common 
causes of error during stage I are: 

• Improper allocation of utility data 
sets caused by incorrect parameters 

• Keypunching errors in the input deck 

• JCt errors 

• Contradictory or invalid parameters in 
the EM1401 macro instruction 

To restart stage I, correct any errors 
in the input deck and rerun the job. 

During Stage II, emulator modules are 
assembled and stored in the Emulator 
Distribution Library in the data set 
EMut.EMOBJ.emname, where emname is the name 
specified in the EMNAME operand of the 
EM1401 macro instruction. After all 
modules have been assembled, they and other 
modules from the EMUL.E~MOD library are 
processed by the linkage editor to form the 
emulator load modules. 

!~!~: If you need accounting information 
on the JOB card, you must replace the 
existing cards with your JOB cards. Do not 
delete any information on the JOB cards 
when you add your accounting information. 

The suggested procedure for executing 
tbe job stream is: 

1. Execute the assembler jobs. The 
linkage editor job will not run when 
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the TYPRUN=HOLD parameter in the JOB 
statement is coded. 

2. If the first assembler job does not 
run successfully, find the error, 
chanqe the Drsp parameter on the 
SYSPUNCF DD statement to 
DISP=(OLD,KE'EPl. and resubmit the job. 

3. If any remaining assembler jobs do not 
run successfully, find the error and 
resubmit only those jobs that did not 
run. 

4. When the assembler jobs have been 
comrleted, start the linkage editor 
job by typing "A EMLKED". 

The linkage editor job leaves the 
EMUL.EMOBJ.emname data set on the EMDLIB so 
that the emulator can be maintained and 
re-creat ed. 

By changing the SYSLMOD DD statement of 
the linkage editor job, the emulator can be 
link edited to other libraries. These 
libraries can be for any system that can 
execute the emulator (a system with the MFT 
or MVT control program and an appropriate 
compatibility feature). The six assembly 
jobs need not be rerun. The Emulator 
Distribution Library that contains the 
output from the assembly jobs is used as 
inllut. 

If any of the emulator load modules are 
destroyed during system operation, 
re-create the emulator by rerunning the 
linkage editor job. 

After Stage II h as been co mp leted, but 
before the Emulator Distribution Library 
has been removed, the sample program should 
be punched. The sample program, which 
tests various components of the emulator, 
is in the EMUL.EMSA~P data set. The JCL 
statements to punch the sample program, and 
the results you should obtain from 
executing the program are shown in Appendix 
c. 

More than one emulator can be generated and 
included in the SYS1.LINKLIB data set by 
following the procedures for generating a 
single emulator. To ensure that subsequent 
emulators are generated without replacing 
the existing ones, each emulator must be 
given a unique name in the EMNAME operand 
of the EM1401 macro instruction. In 
addition, FSTEMUL=NO must be coded to 
indicate that this is not the first 
emulator. Sufficient space must be 
available in the SYS1.LINKLIB data set for 
the additional emulators (see Figure 6). 
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The emulator is loaded* started* and 
stopped by the operating system. The 
operating system treats it the same as any 
other problem program r such as a compiler 
or a payroll program. JCL statements and 
emulator control statements are used to 
control execution of the emulator and the 
1400 program. 

The emulator initializes its tables and 
control blocks from information in the 
emulator control statements. It then loads 
the 1400 program from the unit specified in 
the emulator control statements. 

The compatibility feature fetches and 
interprets each 1400 instruction. ~hen it 
can* the feature executes the instruction 
itself; if not p it returns control to the 
emulator program, which emulates the 
instruction. 

The compatibility feature also moves 
data from System/370 buffers to emulated 
1400 storage and back again. Both buffers 
and emulated 1400 storage are in System/370 
main storage; data is in EBCDIC or a 
modified form of EBCDIC in the buffers and 
in an internal code in 1400 storage. The 
emulator uses one instruction of the 
compatibility feature to translate and move 
da ta. 

The emulator can execute several 1400 
programs in a single as job step. When a 
second or subsequent 1400 program is to be 
executed p all data files except SYSEMCTL 
are closed p all control blocks and buffers 
acguired by a GETMAIN macro instruction are 
released by means of a FREEMAIN macro 
instructionr emulated 1400 storage is 
cleared r and any routines you have written 
that have been loaded are deleted. Note 
that SYSOUT data files r and in particular 
~he log of console communications on 
SYSEMOUT r cannot be filled indefinitely and 
you may have to specify an online printer 
or SYSEMOUT Dn DUMMY. 

During the execution of the os job stepr 
the operator can end either the 1400 
program ~eing executed or the whole job 
step; otherwiser the emulator executes 1400 
instructions until the last 1400 proqram in 
the job step reaches normal end-of-j~b or 
until a n unrecoverable error occurs. An 
unrecoverable error in any 1400 program 
ends the entire OS job. 

JC1-ST!TE!1li!~ 

Each 1400 job or group of jobs must be 
preceded by JOB p EXEC r and DD job control 
statements. Examples of these statements 
are shown in Figure 17. 

lfili-~Q~_§!!!EMli!I: In MFT, the emulator 
and the 1400 program are in the same 
partition. The CLASS parameter in the JOB 
statement directs the operating system to 
start emulator jobs in the correct 
partition. You can reserve one of the 15 
available job classes (A-O) for 1400 jobs. 

More than one job class can be assigned 
to the emulator partition. Also, the 
emulator partition can be redefined to 
modify the size or job class assignments so 
that other work can be done in the 
partition. If emulation jobs have widely 
varying storage reguirements p assigning 
classes by partition size may use main 
storage more effectively than assigning 
them by job type. For more information 
about assigning job classes to jobs and' 
partitions to job classes, see !1r1-Gui~~p 
GC27-6939 ... 

In MVT r the emulator program and the 
1400 program are in the same region. The 
BEGION parameter in the JOB statement 
should indicate the storage needed. 

No special JOB statement parameters are 
needed to execute the emulator r but you 
should use the MSGLEVEL=(1 p1) parameter so 
that error condition information will be 
printed. For a description of the 
parameters of the JOB statement, see ~Qa 
£Qn!£Q!_1~nguage~f~~n£~r GC28-6704. 

THE EXEC STATEMEN~: This statement must 
identify-the-program name of the emulator. 
You must assign a program name to each 
emulator catalogued by the operating 
system; you assign the name at emulator 
generation. PGM=IIQE14 should be coded if 
no program name was assigned. Other 
operands may be coded in the EXEC statement 
when required. 

DD STATEMENTS: Data definition (DD) 
statements-specify the data sets and 
devices used bv the emulator and the 1400 
program. DD statements should be ~rovided 
as listed below. Factors to be considered 
are listed under each type of DD statement. 

SYSUDUMP DD statement 
defines an optional data set used to 
print the contents of the emulator 

30 1401/1440/1460 as Emulator on Models 135/145/155r GC33-2008 



,---------------~ --------,------ '--------------------------~--------------------------, , 
I 
! , 
1 , , 
1 
I , , 
I 
1 , , , 
1 , 
r , , , 
1 , 
I 
1 , 
\0-

//JOB 

t IIEMUL 
, IISTEP1 
, IISYSUDUMP 
, IISYSEMOUT 
I IITAPE1 
, 11* 
I IITAPE1A 
1 II 
, IITAPE2 
, II 
, II 
1 IIDISK 1 
I IIPTJNCH1 
, IIPRINT 1 
1 IISYSE MCTL , ' , , , , , , , , , 

Last 1400 Data Card 

)LC 

1400 Job 

/ /DD Statements 

//EXEC 

JOB 
EXEC 
DD 
DD 
DD 

DD 

DD 

DD 
DD 
DD 
DD 
EMCTL 
CCTL 
'rAPE 
TAPE 
DISK 

'< 

MSGLEVEL= (1,1) 
F-GM=IIQE14 
SYSOTJ'r=A 
SYSOUT=A 
DSNAMF=ABC,UNIT=2400,DISP=OLD,VOL=SER=140101 
BUFNO DEFAULTS TO 1 AND BLKSIZE AND RECFM ARE IN LABEL 
DSNAME=DEF,UNIT=(2400"DEFER},DISP=OLD, 
VOL=S~R='40102,DCB=(BUFNO=2,BLKSIZE=5000,RECFM=VBS} 
UNIT=(2400-2"DEFER),DCB=(BLKSIZE=1000, 
BUFNO=2,DFN=1,TRTCH=ET,RECFM=U},LABEL=(,NL), 
DISP=OLD,DSNAME=EFG,VOL=SER=140105 
DSNAME=HIJ,UNIT=2314,VOL=SER=140108,DISP=OLD 
SYSOUT=B 
SYSOUT=A 

* SENSE=ABCD,EOJAADDR=10384,OPSERV 
CH1=2/68,CH12=62/128 
UNIT=12,NAME=TAPE1 
UNIT=15,NA~E=TAPE2 
UNTT=16,NAME=DISK1,FROMDEV=1311,BUFID=01, 
MODE=MIXED 

UR UNIT=RDR,NAME=SYSEMCTL 
UR UNIT=PNCH,NAME=PUNCH1 
UR UNTT=PTR,NAME=PRINT1 
UR UNIT=CNSL 
LOAD CARD 

go here. 

x 

x 
X 

x 

, , , , 
Cards containing the 1401 program 
The BCD data for the 1401 program 
column 80, continuing on the next 
) LC 

goes here. start the data in column 1 and go to 
card in column 1. 

1 , The last data card goes here. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 , , , 
I , , , 
1 , 
I , 
I , , , 

"' 

, , , , , 
I 
I , , , , , 
I , 
1 , 
I ____ ~ _____ ~ ___________ ------J 

Figure 17. JCL and Emulator Control Statements - Example 1 
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~artition and related system control areas 
if the emulator fails to reach normal 
end-of-job. 

SYSEMOUT DD statement 
defines an optional data set used to 
~rint messages and operator commands, 
all emulator dumps, and the control 
statements in the SYSEMCTL data set. 
The data set is also used to print the 
dumFs requested by the operator using 
the DUMP command. The data set can be 
temForarily stored on tape or disk for 
offline printing. 

SYSEMCTL DD * 
defines a data set that provides all 
the control information needed by the 
emulator to execute the 1400 program; 
this data set is required. Use 
SYSEMCTL DD DATA if a slash is the 
first character of any data card in 
the data set. This DD statement 
generally includes three items: 

• Emulator control statements 

• 1400 program 

• 1400 data 

These items may be catalogued by a 
previous job step. If they are, the 
SYSEMCTL DD statement points to the 
device on which they are catalogued. 

Emulator control statements contain 
information about the 1400 program and 
identify which System/370 device or 
unit is to emulate a 1400 device. The 
1400 program must be an object deck 
that can be executed on the 1400 
system for which it was originally 
written. The 1400 data must be in 
BCD. 

other DD statements are required to 
define input and output data sets for the 
emulator. Parameters used in these DD 
statements are: 

DDNAME 
is required; any valid name may be 
used. 

SYSOUT 
is required for offline printing and 
punching. 

DS NAME 

UNIT 

is required for disk units and for 
tape units if the tape has standard 
labels. 

is required, except for offline 
punching, printing, and card reading. 
A specific device can be requpsted by 

address, type, or group. Unit 
affinity, parallel mounting of 
multiple-volume data sets, and 
deferred mounting can be specified. 
Deferred mounting is desirable if 
specific device addresses are coded 
and the job can be set up in advance. 

For unit record equipment, UNIT 
must specify an online device if 
immediate input or output is desired. 
When the Selective Stacker feature is 
being emulated, UNIT must specify a 
2540 Card Read Punch. 

VOLU ME 

LABEL 

DISP 

SPACE 

DCB 

volume serial numbers must be used for 
input tapes (even if the tapes are 
unlabeled) , ana are generally needed. 
for outnut tapes~ RETAIN should be 
coded if output is to be printed by a 
subsequent job step. 

is optional; if not specified, 
standard operating system labels are 
assumed. For tapes in 1400 format, 
LAB EL= (, NL) must be specified. 

the KEEP parameter is required to 
execute a 1400 program that issues a 
Rewind and Unload instruction and then 
uses that file again. 

is required for direct access storage 
devices when creating data sets. 

is optional, and is used to describe 
the attributes of the data set. 
Certain parameters are required when 
the data set characteristics differ 
from default values. DCB parameter 
considerations are: 

BLKSIZE 
is required for tape files except 
when the block size is included 
in a standard operating system 
label for input files. It is 
required for all tapes in 1400 
format. 

The Record Overflow feature 
cannot be used when emulating 
tape files on disk units because 
the emulator cannot backspace 
over records split between 
cylinders. This limits the 
maximum block size to the data 
that can be written on one track. 
We recommend that you specify 
3500 bytes for the 2311 and 2314, 
and either 3100 or 4200 bytes for 
the 3330. 
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Bf.lFNO 

DEN 

LRECL 

OPTCD 

FECFM 

r----,-

is optional; it indicates the 
numher of emulator buffers to be 
used for 1/0 operations. If not 
specified, one buffer is reserved 
for tape and disk units, and two 
buffers for unit record 
equipment. Three huffers are 
reserved for the 25QO Card Bead 
Punch if OS punch error recovery 
is used. 

The maximum number of buffers 
used by the emulator is one 
buffer per disk unit and two per 
tape unit. If BUFNO is qreater 
than the maximum, it is reduced 
to that number. The number of 
buffers specified for unit record 
equipment is not chanqed. 

is required for tapes when the 
density is not the default value. 

is required when blocking records 
and when a value other than the 
default value is desired. 

is optional; for a validity check 
for write operations on a direct 
access storage device, OPTCD=W 
must he specified. 

If not specified, input tape 
files are assumed to be in 1400 
format (RECFM=U), and output tape 
files in V~S record format 
(REC~M=VBS). RECFM=U is required 
for output tapes in 1QOO format. 
RECFM=VS (channel buffer) or 
RECFM=VBS is required for input 
tapes in spanned format. If a 
record format other than U, VS, 
or VBS is specified for a tape, 

TFTCH 

message 11Q0941 is issued to 
indicate that an invalid record 
format was s~ecified, and the 
1400 job is ended. RECFM=FA is 
required for the printer. The 
printer buffer contains an ASCII 
control character (carriage 
control) in the leftmost byte, 
but the character is not printed. 

!Qte: The Pecord Overflow 
feature may not be used when 
emulating tape files on disk 
units because the emulator is 
unable to backspace across 
cylinders. 

is required for seven-track 
tapes. TRTCH=ET should be 
specified if the tape is in 1400 
format (the emulator 
automatically switches parity if 
necessary); TPTCH=C must be 
specified if the tape has been 
preprocessed or created by the 
emulator in spanned format on a 
seven-track tape. 

Multiple DD statements must be used to 
define multiple files or data sets on a 
single dev ice. 

Figure 18 shows the DD statement 
parameters that define unit record 
equipment. Additional parameters may be 
coded if values are inadequate. 

No!~_l: A DD statement is not required for 
operator consoles. 

!Qi§_l: An operating system 1* card must 
not be placed at the end of a job step if 
the Selective Stacker feature is being 
emulated. 

, 1 Peripheral Processing 1 
1 ,Online Processingr-~--------T ~T ~----------~ 
1Device 1 No Blocking INo Blocking, Blocking , 
I- 11+-- , 
, Reader, UNIT=OOC 1 I 1 
l-----4--------------f-----_+_ ~--, ---.... -~ 
IPunch I UNIT=OOD 1 SYSOtJT=Bl I SYSOUT=B,DCB=(RECFM=FB,LRECL=80,BLKSIZE=400) 2 , 
t-- 1 -+ 1 • 
,Printer! UNTT=OOF 1 SYSOUT=A3 1 SYSOUT=A,DCB=(RECFM=FBA,LRECL=133,BLKSIZE=399)2 , 
\-- ..I-_____ ..L- ~ 

1 Notes: , 
l l Defaults to FECFM=F and LRECL=80. 1 
12The value specified in BLKSIZE must be a multiple of the value specified in LRECL, , 
I and cannot exceed 32,760 bytes. I 
13Defaults to FECFM=FA and LRECL=80. 1 

---
Figure 18. DD Statement Paramaters for Unit Pecord EqUipment 
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The emulator needs certain information to 
execute the 1400 program properly. This 
information is provided in emulator control 
statements. Emulator control statements 
are required to: 

• Define each 1/0 device being emulated 

• Indicate 1400 program end-of-job 
addresses 

• Describe how 1400 console sense 
switches are to be emulated 

• Identify the device from which the 1400 
program is loaded 

• Add your cwn routines to the emulator 

• Send comments to the operator before 
the 1400 program is executed 

Emulator control statements are defined 
in this section, and their formats are 
shown in Figure 30. This figure, which is 
located just before the appendixes, can be 
folded out and read with the rest of this 
section. After you become familiar with 
the definition of each statement and 
operand, Figure 30 can be used to prepare 
emulator control statements for your 1400 
program. 

The input stream may contain emulator 
commands. The ALTER command can be used to 
modify an instruction in the 1400 program 
or to store a value in a data area. The 
DUMP command can be inserted between any 
two emulator control statements to record 
the contents of the emulator partition at 
the time the command is read. The commands 
that are not accepted in the input stream 
are! 

• DISPLAY, with the REG, STATUS, TAPE, 
DISK, UR, or CONFIG operand 

• rOJ, ECJ ALL or EOJ A 

• SET 

• START 

Emulator ccmmands are discussed in the 
section "Communicat.ing with the Emulator." 
Syntax and coding conventions are given in 
Appendix B. 

When you have data for the 1400 program 
in the input stream, you must put a ftC 
card just before the last data card. The 
)LC card is defined with the emulator 
control statements in this section. 

£!Q!IOB: The )LC and )RC cards differ from 
the emulator control statements in that 
they must start in column 1 of the card. 

HOW TO PREPARE CONTROL STATEMENTS 

Use the CCTL statement to emUlate the 
carriage control tape for a 1400 printer. 
The CCTL statement defines the image and 
the length of the carriage control tape 
that was used on the printer when the 1400 
program was executed on a 1400 system. 
Multiple operands may be specified if they 
are separated by commas. Do not specify 
the LENGTH operand more than once. 

The channel-1 punches and the length of 
the carriage control tape defined by the 
CCTL statement must correspond to the 
channel-1 punches and the length of the 
carriage control tape on the System/310 
printer. The System/310 printer is 
identified in the UR emulator control 
statement by the UNIT=PTR operand. Punches 
in other channels of the carriage control 
tape do not have to correspond. 

CHcc=nnn[/nnn] ••• 
describes how the carriage control 
tape is to be emulated for the 1400 
program. CRcc specifies the channel 
beina emulated. cc is a decimal value 
from~1 through 12 that identifies a 
specific channel. nnn is a decimal 
value from 1 through 132 that 
identifies the column in which a 
carriage tape punch is to be emulated. 
Multiple column numbers can be 
specified for each channel if they are 
separated by slashes (for example, 
CH5=8/96/108). 

This operand must be specified and 
can be specified twelve times in one 
CCTL statement, but there must be no 
more than one operand for anyone 
channel. If two or more operands are 
coded for the same channel, all but 
the last operand are ignored. Default 
values for this operand are listed in 
Figure 30. 

LENGTH=nnn 
is the length of the carriage control 
tape, where nnn is a decimal value 
from 1 through 132. If this operand 
is omitted, 132 is assumed. 

Use the CHBUF statement when you use a 
channel buffer for tape units. This buffer 
may be used by one tape unit or by all tape 
units. The CHBUF statement establishes the 
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size of the channel buffer. The emulator 
uses the channel buffer if (1) the size of 
the buffer needed by the tape unit is equal 
to or less than that of the channel buffer, 
(2) the oata is in 1400 format or VS 
format, and (3) double buffers are not 
requested for that tape unit. If the 
emulator cannot use the channel buffer, a 
separate buffer is obtained. 

The size of the buffer needed by the 
tape unit is specified in the BLKSIZE 
parameter of the D~B operand (DD 
statement). If the value in the BLKSIZE 
parameter is greater than the size of the 
channel buffer, a separate buffer is 
obtained for that tape unit. If the 
BLKSTZE parameter is omitted, the channel 
buffer is used, and the block size becomes 
that of the channel buffer. 

Only two record formats can be used with 
the channel nuffer: 1400 format (FECFM=U) 
and VS format (RECFM=VS). VBS format 
cannot be used with the channel buffer 
because the second and subsequent records 
in the block would be lost. 

~Qi~: Using a channel buffer greatly 
reduces the main storage required for some 
emulator jobs, but it also increases the 
time required to run those jobs. Most 1400 
programs are T/O-bound, and using a channel 
buffer makes them even more so. A channel 
buffer should not be used unless you must 
reduce the main storage required by the 
emulator job. 

CH1=nnnnn 
specifies the size of the channel 
buffer. nnnnn is a decimal value from 
o through 32,155. Values above 32,155 
cause the emulator to stop. 

!Qig: When emulating tape files on a 
disk unit, no records can be written 
that exceed the track size of the disk 
unit. 

Use the COMMENT statement to qive 
instructions to the console operator. The 
instructions are displayed on the operator 
console when the emulator job is 
initialized. One COMMENT statement must be 
coded for each line of information to be 
displayed on the console. 

comments 
contains the text that is to be 
displayed on the operator console. 
Any EBCDIC character acceptable to the 
operating system may be entered. The 
emulator stops when an invalid 
character is found. 

The emulator types up to 52 
characters of comments on the operator 
console for each COMMENT statement. 
If the comments field exceeds 52 
characters, the field is truncated 
after the 52nd character, and the 
remaining characters are lost. 

The comments field becomes the text 
field of a ~TO (write-to-operator) 
macro instruction. A routing code of 
12 and a descriptor code of 7 are 
assigned to the WTO. 

QISK_~-1~QQ_~~_Info~~1ion 

Use the DISK statement to identify a 1400 
disk device. One DISK statement must be 
coded for each disk device used by the 1400 
program. Multiple operands may be 
specified if they are separated by commas, 
but each operand may be specified only 
once. 

If the first volume must be removed for 
a subsequent volume to be mounted, the 
operator must identify the second and any 
subsequent volumes by typing the DISK 
statement at the console. A DD statement 
must be included in the JCL to define each 
volume used. 

UNIT=cm 
identifies the channel (c) and module 
(m) of the 1400 disk being emulated. 
This operand must be specified. c 
must be 1; m must be one of the 
following values: 

o - for a 1301 
o - for a 1405 
0, 2, 4, 6, or 8 - for a 1311 

NAME=ddname 
is the name of the DD statement that 
describes the System/310 device that 
is to emulate the 1400 device. This 
operand is used to connect emulator 
control information provided in the 
DISK statement with system control 
information provided in JCL 
statements. 

Although the NAME operand is 
optional, the ddname associated with 
the first file on the device should be 
specified. If the ddname is not 
specified, the emulator asks the 
operator to assign one during 
execution. The operator must then 
type the DISK statement at the 
console. 

FROMDEV 
is the type of disk device to be 
emulated. This operand must be 
specified. There is no default value. 
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r--------- -,.-----------,.- , 
, 1400 Device and Mode lMODE Operand NeedediBuffer Size! 
, 4- I , 
,1301 Sector Mode 1 SECTOR 12,164 Bytes I 
f- ·--------+1 ------ +-------f 
,1301 Track-Pecord, or Both Track-Record and Sector Mode, MIXED 12,555 Bytes! 
I--- -+-, • 
11311 Sector Mode I SECTOR 12,164 Bytes! 
r-- -+- ----·---"11- "' 
11311 Track-~€cord, or Both Track-Record and Sector Model MIXED 12,992 Bytes! 
• 1 1 ~ 
,1405 I SECTOR ,1,044 Bytes I 
L-- .1-__________ ...... _ _--' 

~igure 19. Comparison of Buffer Sizes and Mode Operands 

BUFID=nn 

MOl)E 

identifies a buffer when tuffers are 
shared, where nn is a two=Qlgli buffer 
identification from 00 through 99. If 
two or more DISK statements have the 
same buffer identification, the 
devices described by those statements 
share that buffer. The first DISK 
statement read by the emulator 
determines the size of the buffer (see 
the MODE operand). omit this operand 
if the device is not sharing a buffer. 

is the data format being used on the 
1400 device. MIXED indicates that 
track-record mode or both track-record 
and sector modes are used. SECTOR 
indicates that only sector mode is 
used. If MODE is not specified, 
sector mode is assumed. Use Figure 19 
to determine which MODE operand to 
use. 

• Use the same mode in the DISK statement 
as was used when the volume was 
formatted by the disk formatting 
program. 

• The emulator determines the size of the 
disk input or output buffer from the 
MODE operand; therefore, the operand 
must indicate the largest buffer used 
on the disk volume (or subsequent 
volume if one volume is removed and 
another mounted). The operator cannot 
increase the buffer size when he enters 
the DISK statement from the console, 
because the first DISK statement 
defines the size of the buffer. 

• If a buffer is shared, the size of the 
buffer is determined by the MODE 
operand of tuefirst DISK statement 
read; it cannot be changed by another 
DISK statement. 

Use the EMCTL statement to indicate when 
the 1400 program will reach normal 
end-of-job, how the sense switches on the 
1400 console are to be emulated, and 
whether communication between the operator 
and the emulator is desired. 

All operands of the EMCTL statement are 
optional, but at least one operand must be 
coded if the statement is used. Multiple 
operands may be coded if they are separated 
by commas, but each operand may be coded 
only once. 

Whenever a Halt or Halt and Branch 
instruction is encountered, the contents of 
the emulated A-address, B-address, and 
I-address registers are compared with 
information in the EMCTL statement. The 
emulator tests the registers in the order: 

A·address register (AAR) 
B-address register (BAR) 
I-address register (IAR) 

The results of the possible combinations 
are listed in Figure 20. 

Only one address need be specified when 
one address is used for all halts in the 
1400 program. When there is more than one 
halt address, one operand should be 
specified for each. 

This statement has three operands when 
decimal addresses of locations in emulated 
1400 storage are specified. The first 
position of 1400 storage is location O. 
Addresses outside the boundaries of 1400 
storage are never placed in the lAR, AAR, 
or BAR, and need not be specified. 

EOJAADDR=nnnnn 
is the contents of the emulated AAR 
when the 1400 program reaches normal 
end-of-job. nnnnn must be a decimal 
value. Whenever the 1400 program 
issues a Halt or Halt and Branch 
instruction, the emulator compares the 
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contents of the AAP with the address 
specified in the EOJAADDR operand. If 
the addresses match and the EOJBADDR 
and EOJIADDR operands were not 
specified r the emulator ends the 1400 
job. Fi~ure 20 shows the interaction 
of EOJAADDR with other operands. 

, i ,< ~i , 

!MESSAGE, EOJIADDRI EOJAADDR, EOJBADR , 
1-----+ -+------.1.- • 
I ,= 1 ,any combinations , 
, .. ----+...- , ~ 
, , 1 ,not, 
, '¢1 or 1 =1 I specified, 
! 1 I , of 
lI1:Q023 ,not 1not, , 
1 lspecifiedlspecifiedl=1 , 
, I I 1 -f 
1 1 1=1 1=1 , 
I-- 1 .1.-____ -1 
lIIQ021 ! , 
,11Q022 ,all ether combinations I 
I-- ----1 
II indicates that the contents of the, 
, emulated register and the specified! 
1 operand (nnnnn) are equal (=) or , 
, di fferent (*l. , 
'-- .J 

Figure 20. Combinations of EMCTL Operands 

EO,JBADDR=nnnnn 
is the contents of the emulated BAR 
when the 1400 program reaches normal 
end-of-job. nnnnn must be a decimal 
value. ~henever the 1qOO program 
issues a Halt or Halt and Branch 
instruction r the emulatcr compares the 
contents of the BAR with the address 
specified in the EOJBADDR operand. If 
the addresses match and the ~OJAADDR 
and EOJIADDR operands were not 
specified, the emulator ends the 1QOO 
job. Figure 20 shows the interaction 
of EOJBADDR with other operands. 

EOJIA~DR=nnnnn 

is the contents of the emulated IAR 
when the 1QOO program reaches normal 
end-of-job. nnnnn must be a decimal 
value. Whenever the 1400 proqram 
issues a Halt or Halt and Branch 
instruction, the emula+.cr compares the 
contents of the lAR with the address 
specified in the EOJIADDR operand. 
These acdresses are compared after the 
AAR and BAR have been compared. If 
the addresses match, the emulator 
program ends the 1QOO job. Figure 20 
shows the interaction of EOJ1ADDR with 
other operands. 

S ENS E[ =abcdefg] 
turns on the indicated sense switches. 
All switches are turned on by 
speci~ying SENSE with no sub-operands. 
If you' want one or more (but not all} 
switches turned on, code the SENSE 
operand using capital letters for the 

switches to be turned on (for example, 
SENSE=BFG). All other switches are 
turned off. 

OPSERV 
indicates that you want communication 
between the emulator and the operator. 
The OPSERV operand causes the emulator 
to issue the WTOR message: 

IIQ0011 jobname OPERATOR SERVICES AVAILABLE 

If the OPSERV operand is omitted, 
the WTOR message is not issued and the 
operator has no way of entering 
emulator commands or control 
statements except on request from the 
emulator or at a 1QOO halt. 

omitting this operand slightly 
increases emulator performance. 
However, the operator cannot interrupt 
the 1400 program. 

This operand should be coded until 
the 1400 program runs properly. It 
can then be omitted for those 1QOO 
programs that do not need to issue 
message IIQ001I. 

When several 1400 programs are 
being executed in a single OS job 
step, replying to this message during 
the execution of a 1400 program for 
which OPSERV is not specified has no 
effect. 

LO!]_=_1Q~~_JE~Q_f£ogra~ 

Use the LOAD statement to indicate the type 
of device used to load the 1400 program. 
The LOAD statement is required. It must be 
the last emulator control statement before 
the 1400 program; that is, it follows all 
the emulator control statements entered 
into the input stream except the )LC card. 

CARD 

TAPE 

indicates that the 1400 program was 
loaded from the card reader. The 
emulator uses the ddname from the UR 
emulator control statement for the 
card reader to locate the System/310 
device that contains the 1QOO program. 
If there is no UR statement for the 
card reader, the emulator stops. 

indicates that the 1400 program was 
loaded from a tape unit. The emulator 
uses the ddname from the TAPE emulator 
control statement with UNIT=1' to 
locate the System/370 device that 
contains the 1400 program. If there 
is no TAPE statement with UNIT=11, the 
emulator stops. 
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TAPE - 1400 Tape Information 

Use the TAPE statement to identify the 1400 
tape units to be emulated. One TAPE 
statement must be coded for each tape unit 
used by the 1400 program. If the 1400 
program uses multiple-volume files. only 
the first file can be identified using the 
TAPE statement. Subsequent files must be 
identified by the operator after the first 
file has been processed. 

Multiple operands may be specified if 
they are se~arated by commas, but each 
operand may be specified only once. 

UNIT=cu 
identifies the channel number (cl and 
unit number (~ of the 1400 tape unit 
being emulated. This operand must be 
specified. c must be 1; u is a value 
from 1 through 6. 

NAME=ddname 
identifies the DD statement that 
describes the system/370 device that 
is to emulate the 1400 tape unit. 
This operand is used to connect 
emulator control information in the 
TAPE statement with system control 
information provided in JeL 
statements. 

Although the NAME operand is 
optional, the ddname associated with 
the first file on the unit should be 
specified. If the ddname is not 
specified, the emulator asks the 
operator to assign one during 
execution. The operator must then 
type the entire TAPE statement on the 
console. 

ALTMODE 
specifies whether the tape is in 
alternate mode or normal mode. If the 
tape is in normal mode, specify 
ALTMODE=NO, or omit the operand. If 
the tape is in alternate mode, specify 
ALTMODE=YES. 

A tape in normal mode, even parity, 
contains a 1 in hit 1 of the EBCDIC 
character; a tape in normal mode, odd 
parity, contains a 0 in bit 1: 

n1nnnnnn - Even parity 
nOnnnnnn - Odd parity 

~hen tapes are in alternate mode, 
the emulator does not make a 
distinction between oad and even 
parity. Data in alternate mode is the 
same as data in normal mode, even 
parity. 

TYPEFLE= 
INOUT 

INPUT 

indicates that an input tape may 
later be used as an output tape. 
If TYPEFLE is not specified, 
INOUT is assumed. 

the emulator opens the file for 
inpu t. (You need not reply to 
the OS file protect warning 
message.) 

OUTPUT 
opens the output data set when 
the emulator might open it 
incorrectly. This operand should 
be specified when the tape is an 
output tape, but the first I/O 
operation is a read operation to 
check for a 1400 label. When the 
file is opened, a 20-byte record 
is written on the tape, and the 
tape is then repositioned to the 
beginning. This is done for all 
data formats. 

DILCNT=nnn 
indicates the number of 1400 
instructions that must be executed 
before a 1400 I/O interruption occurs 
for an overlapped instruction. nnn is 
a decimal value from 0 through 126. 
If this operand is omitted, a value of 
25 is assumed. This operand makes it 
possible to execute most 
time-dependent ~rograms. (For more 
information, see "Time-Dependent 
programs" in the section "Emulator -
1400 Differences.") 

UR_=_140Q_Qnit_Eg£Q£[-I~fo~at!Qll 

Use the UR statement to identify 1400 unit 
record devices to be emulated. One UR 
statement must be coded for each unit 
record device used by the 1400 program. 
Multiple operands may be specified if they 
are separated by commas, but each operand 
may be specified only once. 

UNIT 
identifies the 1400 unit record device 
being emulated. This operand is 
required. CNSL specifies the console, 
PNCH the card punch, PTR the printer, 
and RDR the card reader. 

NAME=ddname 
identifies the DD statement that 
describes the System/370 device that 
is to emulate the 1400 device. This 
operand is used to connect emulator 
control information in the UR 
statement with system control 
information in JCL statements. This 
operand should not be used if the unit 
is a console. When STACKER=YES, 1, 2 
or 3 is coded, the ddname must not be 
SYSEMCTL. 
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STACKER 
indicates that the Selective Stacker 
feature is to be 'emula ted. (If, 
however, STACKER was not in the 
TCDVTYP parameter of the EM1401 macro 
instruction, the Select Stacker 
operation is not performed.) When the 
operand YES is coded, the emulator 
stacks the cards read or punched in 
the pocket selected by the 1400 
program; when the operand 1, 2, or 3 
is coded, the emulator stacks all 
cards in the appropriate pocket and 
ignores the 1400 program stacker 
request. When STACKEB=YES, 1, 2, or 3 
is coded, the ddname of the NAME 
parameter must not be SYSEMCTL. 

DILCNT=nnn 
indicates the number of 1400 
instructions that must be executed 
before a 1400 IIO interruption occurs 
for an overlapped instruction. nnn is 
a decimal value from 0 through 126. 
If omitted, 25 is assumed. This 
operand is not needed if the unit is a 
console. This operand makes it 
possible to execute most 
time-dependent programs. For more 
information, see "Time-Dependent 
Programs" in the section "Emulator -
1400 Differences." 

This statement gives information about a 
routine you have written that you want 
loaded with the emulator. When the 
emulator is initialized, the operation code 
table is modified so that it points to your 
routine rather than an emulator routine. 
The USER statement and its operands are 
discussed in Appendix F. 

Use the )LC statement to show the end of 
data for the 1400 program or, if there is 
no data, to show the end of the 1400 
program. 

) tc 
indicates that the last c~rd of BCD 
data or, if there is no data, of the 
1400 program follows. If there is 
more than one data or program card 
immediately after the )tC statement, 
the first one is used and the rest are 
ignored. 

If the emulator runs out of data 
cards before finding the )tC 
statement, it continues to issue read 
operations until a JCL card is 
encountered. whereupon the emulator 
ends the 1400 job, issuing the 
message: 

IIQ072D CARD INPUT EXHAUSTED 

Use the )RC statement when the emulator is 
to execute several 1400 programs in the 
same OS job step. 

) RC 
indicates that a 1400 program follows 
immediately. This card must be used 
only when you are executing several 
1400 programs in the same OS job step; 
it must be inserted before every set 
of emulator control cards except the 
first. 

EXAMPLES OF JCt AND EMULATOR CONTROL 
STATEMENTS 

EX!~RtE1: Figure 17 shows an emulator 
job. This example assumes a 1401 program 
that requires: 

• One card reader 

• One card punch (PUNCH1 DD statement) 

• One printer (PRINT1 DD statement) 

• Two tape files in spanned format using 
the same nine-track tape unit (TAPE1 
and TAPE1A DD statements) 

• One tape file in 1400 format on a 
seven-track tape (TAPE2 DD statement) 

• One 1311 file on one~2314 disk pack 
(DISK1 DD statement) 

• The operator console 

The DD statement named TAPE1A is not 
referred to in the emulator control 
statements. After the tape file defined by 
the TAPE1 DD statement has been removed, 
the tape file defined by the TAPE1A DD 
statement can be mounted. control 
information for TAPE1A must be typed on the 
console by the operator, as follows: 

TAPE UNIT=12,NAME=TAPEtA 

The DISK' DD statement defines the data 
set created by the disk formatting program 
for the 1311 Disk Storage Drive defined by 
the DISK statement. The data set name 
(HIJ) must be the same as the one created 
by t he disk formatting' program •. Since LOAD 
CARD is specified, the emulator uses the 
ddname in the UR statement with UNIT=RDR to 
determine the device on which the 1400 
program is located.. 

!Q~~: Performance of the emulator job is 
reduced when the data sets described by the 
PRINT1~and SYSEMCTL DD statements are on 
the same disk dri~e. 
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r------------~------------T 
IIl-JOLDJOB JOB MSGLPVEL=(1,1),REGION=100K,CLASS=A,TYPRUN=HOLD 
IISTEP EXIC PGM:=EMTJL14 
IISYSUDUMP DD SYSOUT=A 
IISYSPPINT DD SYSOUT=A 
IISYSEMOUT DD SYSOUT=A 
IIFYAnER 
IIPUNCB 
IIPRTNTER 

DD 
DD 
DD 

UNIT=OOC,DCB= (RECFM=F, BLKSIZE=80) 
UNIT=OOD, DCB= (PECFM=FA ,BLKSIZE=80) 
UNIT=OOE,DCB=(PECFM=FA,BLKSIZE=133} 

IIDISKO DD UNTT=2311,VOL=SEE=RPG401,DCB=(RECFM=FT), X 
II DISP=OLD,DSN=MSFILE 
IISYSEMCTL DD 

DISK 
UR 

DATA 
UNIT=10,NAME=DISKO,FROMDEV=1311,BUFID=10,MODE=MIXED 
UNIT=PNCH,NAME=PUNCH 

UR UNTT=RDR,NAME=READER 
DR UNIT=PTR,NAME=PRINTER 
UR UNIT=CNSL 
LOAD CARD 

1* 
L-

Figure 21. JCL and Emulator Control Statements - Example 2 

EX~~£LE_£: ~igure 21 shows an emulator job 
that uses online unit record devices. Only 
the cards shown in Figure 21 are placed in 
the card reader. The operating system 
reads the cards into the hold queue because 
TYPRDN=HOLD was coded in the JOB statement. 

After the reader has been closed, a 1400 
program and its cata should be placed in 
the card reader and the job released. The 
printer, punch, and reader must not be 
allocated to another job nor to a system 
task. 

EX!~£LE_]: An emulator job that uses two 
tapes but on1y one tape drive is shown in 
Figure 22. To use only the number of tape 
drives needed to execute the 1400 program, 
the unit affinity parameter 
(UNIT=AFF=TAPE1) is used. By having 
separate DD statements, a DCB (data control 
block) is created for each tape file. The 
first file is a 1400 tape-to-print program 
(TAPE1 DD statement). The second file is 

r--
, IITAPEOPT 
, IISTEP 

MSGLEVEL=(1,1),REGION=100K 
PG M=~MUL 14 
SYSOTJT=A 
SYSOUT=A 
SYSOUT=A 

the data to be printed (TAPE1A DD 
statement) • 

After the program has been read, the 
operator reassigns the tape drive by 
typing: 

REPLY id,'TAPE UNIT=11,NAME=TAPE1A' 

The emulator then closes the data set 
that contains the 1400 program and rewinds 
and unloads the tape. The operator then 
mounts the next tape and continues by 
typing: 

REPLY id, 'START' 

NQ1~: A specific value has been requested 
for the space parameter in the PRINTER DD 
statements. 

~X!~£1r_~: The emulator job in Figure 23 
executes a 1400 program that needs four 
tape units, but only three are used at a 

, IISYSlJDUMP 
1 IISYSPRIN'l' 
l. IISYSEMOUT 
I IIPRINTER 

JOE 
EXFC 
DD 
DD 
DD 
DD 
DD 

SYSOUT=A ,SPACE= (CYt, (10,10» 
1 IITAPE1 
, II 
, IITAPE1A 
I II 
, IISYSEMCTL , 
1 , , , 
L 

DD 

DO 
EMCTL 
TAPE 
UR 
UR 
LOAD 

UNIT=2400-2,LABEL=(,NL) ,DISP=(OLD,KEE~,DCB=(RECFM=VBS, 
DEN=2,BLKSIZE=3200,TRTCB=C},VOL=SER=TP1 
UNIT=AFF=TAPE1,LABEL={,NL),DISP=(OLD,KEEP) ,DCB=(RECFM=U, 
DEN=1,BLKSIZE=5000,TRTCR=ET) ,VOL=SEP=TP1A 

* OPSERV,SENSE=B 
UNIT=11.NAME=TAPE1 
UNIT=CNSL 
UNTT=PTP,NAMB=PRINTER 
TAPE 

Fiqure 22. JCL and Emulator Control statements - Example 3 
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time. Only three tape units are defined in 
JCL statements; the characteristics of the 
fourth are the same as those of the first. 
When the emulator cannot open the dummy 
file, it issues message IIQ05qI TAPEJOB 
PILE=DryMMY COULD NOT BE OPENED. The 
operator should respond: 

REPLY id,'TAPF UNIT=11,NAME=DUMMY' 
REPLY id,'TAPE UNIT=15,NAME=TAPE1' 
P~PLY id,'START' 

The first two responses swap tape files, 
making the active file the dummy and the 
dummy file active. Before typing the START 
command, the operator must mount the fourth 
tape file on the same unit used for the 
first. 

]X!~E~]_~: Figure 24 shows an emulator job 
with a buffer shared bv two 1311 disk 
units. The buffer identification is 01 
(BUFID=O 1) • 

]X!~g1]_&: Figure 25 shows an emulator job 
of t~o 1400 programs in the same OS job 
step. The first 1400 job stops at a halt 
with AA~=500 and qives control to the 
initialization routine to start the second 
1400 job. The Selective Stacker feature is 
emulated in the second job. 

The emulator loads the 1QOO program from 
the device specified in the LO!D emulator 
control statement: 

• If LOAD CARD is specified, the emulator 
finds the System/370 device that 
emulates the 1400 card reader and it 
emulates the Load key of the 1400 
reader. This reads the first record of 
the card file into emulated 1400 
storage, and gives it control. 

• If LOAD TAPE is specified, the emulator 
finds the System/370 device that 
emulates the tape unit connected to the 
1400 processor unit at channel 1 unit 
position 1 and emUlates the Load Tape 
key of the 1400 processor unit. This 
reads the first record of the tape file 
into emulated 1QOO storage, and gives 
it control. 

EXECUTING THE 1400 PROGRAM 
---------~----------------

The emulator executes the 1400 program by 
fetching, interpreting, and executing each 
1400 instruction. It uses the data 
management macro instructions of the 
operating system to execute 1400 I/O 
operations. The emulator continues to 
execute 1400 instructions until: 

• The emulator must wait for some action 
by the operator. (Once the action is 
completed the emulator continues.) 

• An end-of-1QOO-job condition is 
recognized. 

• An unrecoverable error occurs. 

The end-of-job conditions for the l!QQ 
.E£Qg,!:~ill. are: 

• A 1400 Halt or Halt and Branch 
instruction is encountered and the 
end-of-job condition established by the 
FMCTL emulator control statement is 
met. 

• The EOJ emulator command is typed by 
the operator. 

• An unrecoverable error occurs in the 
1400 program; for example, there is 
invalid data in 1400 storage. 

If a }FC control statement follows the 
1QOO program in which the end-of-job 
condition occurred, the emulator proceeds 
to execute the next 1QOO program. The 
o?erator can end the entire OS job step by 
entering the EOJ ALL or EOJ A command. 

n£Q£_!Wlsl1ng 
The emulator recognizes the following error 
conditions of the 1400 processor unit: 

• Invalid instruction format 

• Invalid operation code 

• Invalid I/O instruction 

• Invalid address 

• ~rong-len~th record 

• Da ta check 

When one of these errors occurs, a 
message is printed on the operator console 
to explain the error, or error indicators 
are set to pass the error to the 1400 
program. Operator commands ALTER, SETc TN, 
and TF may be used to change information in 
the 1QOO program (see "Communicating with 
the Emulator") • 

I/O errors for all devices are processed 
by OS error recovery procedures. Those 
that are corrected are not normally passed 
to the 1400 program. Uncorrectable I/O 
errors on tape input and on disk, such as 
permanent I/O errors, data checKs, and 
wrong-length length records, are recorded 
by the emulator, and control is returned to 
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r- .------
I //TAPEJOB JOE 
1 //STFP 
, //SYSUDUMP 
1 //SYSPPTNT 
, //SYSFMOUT 
, //'I'APE1 , // 
I //TAPE2 
, /1 
1 //'I'APE3 , // 

EXEC 
DD 
nD 
DD 
DD 

DD 

DD 

1 //PBINT DD 
1 /ISYSEMCTL DD 
1 EMC'J'L 
1 TAPE 
1 TAPE 
I TAPE 
, TAPE 
, UR 
, UR 
, UR 
1 LOAD 
, The 1400 uroqram 
, ) LC 

MSGLEVFL=(1,1),FEGION=112K,TIME=60 
PGM=EMUL 14 
SYSOUT=A 
SYSOUT= A 
SYSOUT=A 
UNTT=2400,LABEL= (,NL),DCB= (RFCFM=U,BLKSIZE=4800), 
DISP=(OLD,KFBP),VOL=SER=TP1 
UNIT=2400,LABEL=(,NL),DCB=(RECFM=VBS,BLKSIZE=3000), 
DTSP={NEW,KEEPl,VOL=SER=TP2 
UNIT=2400- 2, VOL=SER=TP3, DI SP= (OLD, KEEP), LABEL= (, NL) , 
DCR=(RFCFM=U,DEN=1,BLKSIZE=16000,TRTCH=ET) 
SYSOUT=A 

* OPSERV 
UNIT=11,NAMF.=TAPF1 
UNIT=12,NAME=TAPE2 
UNIT=13.NAME=TAPE~ 
UNIT=15,NAME=DUMMY 
UNIT=CNSL 
UNIT=PTR,NAME=PFTNT 
UNIT=Rt)B,NAME=SYSEMCTL 
CARD 

(except for the last card) goes here. There is no data. 

, The last card goes here. L-______________________ _ 

Figure 23. JCL and Emulator Control statements - Example 4 

1 

I 
I , 
I 
I 

X I 
I 

X , 
1 

X I , , 
I , , , 
I 
I 
I , , , , , , 

.J 

r-- --------------------~-------, 
, //BUFSHR 
, //STEP 
, //SYSUDUMP 
1 //SYSEMOUT 

JOB 
EXEC 
DD 
DD 

, //SYSPRINT DD 
, //DISKO DD 
, //DISK1 
, //DISK2 
, //SYSEMCTL 
J 
1 , 
1 , 
1 

DD 
DD 
DD 
DISK 
DISK 
DISK 
UR 
UR 
LOAD 

MSGLEVEL=(1,1),TIME=90,RFGION=100K 
PGM=IIQE 14 
SYSOUT=A 
SYSOUT=A 
SYSOUT=A 
DSNAME=D13110,UNIT=2311,DISP=(OLD,KEE~ ,VOL=SER=0025EU 
DSNAME=D1301,UNIT=2314,DISP=(OLD,KFEP),VOL=SER=0030EU 
DSNAME=D13114,UNIT=2311,DISP=(OLD,KEEP),VOL=SER=0026EU 

* UNIT=10.NAME=DISKO,FFOMDEV=1311,MODE=MIXED,BUFID=01 
UNIT=10.NAME=DTSK1,FROMDEV=1301,MODE=MIXED,BUFID=02 
UNIT=12,NAME=DISK2,PROMDEV=1311,MODE=MIXED,BUFID=01 
UNIT=CNSL 
UNIT=RDR,NAME=SYSEMCTL 
CARD 

, The 1400 program goes here. 
t The 1400 data goes here (except for the last data card). 
, ) LC 
, The last data card goes here. 
, /* 

Figure 2q. JCL and Emulator Control Statements - Example 5 
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I , 



.--------------------------------~-------------
1 IIRESTART 
, IISTEP 
1 IISYSlJDUMP 
, IISYSEMOUT 
1 IISYSPRINT 
~ IIREADER 
, IIPUNCH 
1 IISYSPl-1CH 
, IIDISKO 
1 II 
, IITAPE1 
, II 
1 IITAPE2 
, II 
~ IITAPE3 
, II 
, IITAPE01 
1 II 
1 IISYSEMCTL , , , , , , , 
1 , 

JOB 
F.XEC 
DD 
DD 
DD 
DD 
DD 
DD 
DD 

DD 

DD 

DD 

DD 

DD 
FMCTL 
DISK 
TAP~ 

TAPE 
UR 
UR 
UR 
UR 
LOAD 

MSGLEVEL=(1,1),TIME=80,REGION=100K 
PGM=IIQE14 
SYSOUT=A 
SYSOUT=A 
SYSOUT=A 
UNIT=OOC,DCB=~ECFM=F,BLKSIZE=80} 

UNIT=00D,DCB=(RECFM=FA,BLKSIZE=80} 
SYSOUT=B 
DSNAME=D13110,UNTT=2311,DISP=(OLD,KEEPe, 
VOL=SER=666666 
UNIT=2400,tABEL=(,NL),DCB=(RECFM=U,BtKSIZE=4800) , 
DISP=OLD,VOL=SER=TP1 
UNIT=2400,LABEL=(,NL),DCB=(RECFM=VBS,BLKSIZE=3000} , 
DISP=OLD,VOL=SER=TP2 
UNIT=2314,VOL=5ER=6666,DISP=NEW,SPACE=(CYL, (50,10)}, 
DCB= (RFCFM'=VBS,BLKSIZE=3500) 
UNIT=2400,LABEL=(,NL),DCB=(RECFM=U,BLKSIZE=4800l, 
DISP=OLD,VOL=SER=TP01 

* OPSERV,SFNSE=B,EOJAADDR=500 
UNIT=10,NAME=DISKO,FROMDEV=131' 
UNIT=11,NAME=TAP~1 
UNIT=12,NAME=TAPE2,TYPEFLE=OUTPUT 
UNIT=PNCH,NAME=SYSPNCH 
UNIT=CNSL 
UNIT=PTR,NAME=SYSPRINT 
UNIT=RDR,NAME=SYSEMCTL 
CARD 

, The 
1 The 
, } LC 

1400 program goes here. 
1400 data {except for the last card} goes here. 

t The last card goes here. 
, } FC 
1 , , , 
1 , , , 
1 , , 
1 , 

EMCTL OPSERV,EOJBADDR=111 
TAPE UNIT=11,NAME=TAPE01 
TAPE UNIT=12,NAME=TAPE2,TYPE?LE=OUTPUT 
TAPE UNIT=13,NAME=TAPE3.TYPEFLE=OUTPUT 
DISK UNIT=10,NAME=DISKO,FROMDEV=1311 
UR UNIT=RDR,NAME=READER,STACKER=YES 
UR UNIT=PTR,NAME=SYSPRINT 
UR UNIT=PNCH,NAME=PUNCH 
LOAD CARD 

The 1400 program goes here. 
The 1400 data (except for the last card) goes here. 
) LC 
The last card goes here. 

'--.--..--
Figure 25. JCL and Emulator Control Statements - Example 6 

, , , , , , , , 
1 

X , 
1 

X 1 , 
X , , 
X 1 , 
X 1 

1 , 
1 , , , , 
1 , 
1 , 
1 
1 , , 
1 , , , 
1 , 
1 
1 , , 
t 
I , 
1 

---I 
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the 1400 program. The 1400 program can 
either ignore the error or test for the 
various types of errors using 1400 
instructions. The emulator abnormally ends 
the 1400 program when it encounters an 
uncorrectable error on tape output or unit 
record operations. 

JCL statements are scanned by the 
operating system for syntax errors. If an 
error is found, the job is ended but the 
remainder of the JCL is scanned; emulator 
control statements are ignored. Emulator 
control statements are analyzed bv the 
emulator during initialization. If a 
control statement error is found, the 1400 
job is ended, but the remainder of the 
statements are scanned and error messages 
are printed on the system output device. 

Operating system errors, such as 
inability to allocate a device, and 
hardware errors, are handled by the 
operating system. The operator is informed 
so that he can take appropriate action. 

The emulator uses the dynamic device 
reconfiguration (DDR) facilities of the 
operating system for all devices except 
tape devices that have 1400 format tapes. 
Additional information about DDR can be 
found in Q~~£1Q!!2-Bgfg~E£~, GC28-6691. 

A 1400 object deck can be catalogued on a 
direct access device. For example, using 
the IEBUPDTE utility program, each object 
deck can be catalogued as a member of a 
partitioned data set (a library of 1400 
programs) or a sequential data set. 

Probably the easiest way to execute a 
1400 program is to catalog the program, the 
emulator control statements, and the data 
in the same data set. If they are 
catalogued together, components must be in 
the same order as they appear in the input 
stream: control statements, 1400 program, 
and BCD data. If your 1400 program cannot 
be catalogued with control statements and 
nata, each component should be catalogued 
se~arately. 

If the ~rogram to be executed is in a 
1400 program library, the ddname of the DD 
statement that describes the library must 
be specified in the NAME operand of the 
emulator control statement that describes 
the 1400 device used for program loading. 
For example, if the 1400 program library is 
on a 2311 with a volume serial number of 
145000, the device originally used for 
program loading was the card reader, and 
the 1400 program to be executed has the 
data set name P14KKA, the backward 
reference would be: 

IIPROGLIB 
II 

DD DSNAME=P14KKA~UNIT=2311, 
VOL=SER=145000,DISP=OLD' 

IISYSEMCTL DD * 
UR UNIT=RDR,NAME=PROGLIB 

Emulator control statements, which are 
normally in the input stream, may be on 
tape or disk. If the emulator control 
statements are in the input stream, the 
SYSEMCTL DD statement should have an 
asterisk or DATA in the operand field and 
should be followed by emulator control 
statements, as shown in Figure 24. 

x 

Emulator control statements must have 
been catalogued hy a previous job step or 
utility program in order to be called from 
tape or disk by the emulator. Once 
catalogued, the data set name and other 
information are specified in the SYSEMCTL 
DD statement. For example, if the emulator 
control statements and the 1400 program are 
catalogued on the same 2311 as the 1400 
program library used in the example above, 
and the data for the 1400 program is in the 
input stream, the SYSEMCTL DD statement 
would be modified as follows: 

/ISYSEMCTL DD DSNAME=P14ECS,UNIT=2311, X 
/1 VOL=SER=145000,DISP=OLD 
IIPROGLIB DD DSNAME=P14KKA r UNIT=2311 r X 
II VOL=SER=145000,DISP=OLD 
II DD * 
The BCD data (except for the last card) 
should be entered here. 
)LC 
The last card of BCD d~ta should be entered 
here. 
/* 

In this example, the SYSEMCTL data set on 
the program library contains either: 

or 

UR UNIT=RDRrNAME=PROGLIB 
LOAD CARD 

TAPE UNIT=11 r NAME=PROGLIB 
LOAD TAPE 

When the 1400 program is catalogued, all 
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of the following conditions must be met: 

• The type of device from uhich the 
program is loaded must be the same type 
of device as the OS CPP (concurrent 
~eriphical processing) data set. The 
CPP data set is used for intermediate 
storage of input stream data. 

• The program has the same DCR attributes 
as the CPP data set. (For ~xample, the 
block sizes must be equal.l 

• The 1400 program and data are 
concatenated, as the DD statements in 
the example show. 

Additional information on the CPP data set 
is in ~Y§i~m_££gg£~~m~£~§_gYiQ~, GC28-6550. 
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The operator communicates with the emulator 
by responding to messages it issues. He 
can respond to any WTOR (Write To Operator 
with Reply) message issued by the emulator. 
He must respond using the operating system 
REPLY command, and within the reply, he 
types the emulator command. The format is: 

REPLY id,'command keyword=operand' 

The emulator command with its associated 
keywords and operands becomes the text of 
the REPLY command. The emulator command 
and its keyword and operands must be 
enclosed in single quotes~ Using the 
commands, the operator can get displays and 
dumps, and can modify the 1400 ~rogram. 
Most emulator commands have several 
keywords, and many keywords have several 
operands. The operating system uses the id 
to identify the REPLY command as a response 
to the emulator message. 

The programmer who codes the emulator 
control statements determines whether the 
operator can interrupt the 1400 program. 

If the programmer includes the OPSERV 
parameter in the EMCTL emulator control 
statement, the operator can interrupt the 
1400 program. The OPSERV parameter causes 
the emulator to issue a WTOR message just 
before the program begins. The operator 
should not reply until he needs to type an 
emulator command. ~hen the operator 
replies, the emulator issues another WTOR 
message, so that another command can be 
entered. When a command is entered, the 
emulator is interrupted and the command is 
executed. If, however, there are several 
1400 programs being executed in a single OS 
job step, replying to the WTOR message 
during the execution of a 1400 program for 
which OPSERV is not specified has no 
effect. 

If the OPSERV parameter is not coded, 
the operator cannot interrupt the 1400 
program. He can, however, type most 
emulator commands in response to other 
messages issued by the emulator. Any 
emulator command can be typed when the 
emulator encounters a Halt or Halt and 
Branch instruction in the 1400 program. 

!Q!~: If your emmulator has an automatic 
reply routine, you can enter a message only 
if the OPERATOR SERVICES AVAILABLE message 
is printed on the console. 

All emulator commands are defined in Figure 
31. This figure, located just before the 
appendixes, can be folded out and read with 
the rest of this section. When you become 
familiar with the definitions of each 
command and operand, Figure 31 can be used 
as a reference when typing emulator 
commands. 

The rules that the emulator follows when 
replying to commands are the same ones that 
must be followed when typing commands. 
They are: 

• BCD data is typed or printed in load 
monee Only the ALTER command can be 
used to enter BCD data in move mode. 

• A BCD character with a wordmark is 
typed or printed with an underscore 
preceding the character. 

• A word separator is printed as an 
underscore. A word separator preceding 
a BCD character with a wordmark is 
displayed as two underscores followed 
by the character. 

• A word separator cannot be typed at the 
console in load mode; it would be 
interpreted as a wordmark. 

• Two commas must be typed to get one 
comma in 1400 storage. Single commas 
are presumed to be delimiters. For 
example, if you need a string of tbree 
commas in storage, type six. By typing 
seven, you get three in storage and the 
emulator uses the seventh as a 
delimi ter. 

• Some BCD characters cannot be typed or 
printed on System/310 consoles. Figure 
26 shows graphic differences and should 
be used to determine which BCD 
character a System/370 character 
represents. 

All emulator control statements except 
CHBUF and the )LC and )RC cards can be 
typed at the console. You can type them to 
change the emulator during execution of the 
1400 program. Additional information is 
given in this section under "Typing 
EmuLator Control statements at the 
Console" and in the section "Executing the 
Emulator" under the definition of each 
control statement. 
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Syntax and coding conventions are 
aefined in Appendix B. 

r-------------T-------------T-------------, 
I I I Corresponding \ 
\1401 Console \1441 Console I System/310 \ 
I Character \ Character I Character \ 
~-------------+-------------+-------------~ 
I u I u I < I 
~-------------+-------------+-------------~ 
I ( I [ I ( I 
~-------------+-------------+-------------~ 
\ < I < I + I 
~-------------+-------------+-------------~ \ * I :\: I I I 
~-------------+-------------+-------------~ 
I ) I ] I ) I 
~-------------+-------------+-------------~ 
\ t:, I t:, \ I 
~------------+------.-------+-------------~ 
I I \ _ I 
I I I (underscore) I 
~------------+-------------+-------------~ 
I ' I , \ > \ 
~-------------+-------------+-------------~ 
I .. I -tt!- \ ? I 
~------------+-------------+-------------~ 
I ¢ I b I I 
~-------------+-------------+-------------~ 
I : I : I ' I 
~-------------+-------------+-------------~ 
I > I > I I 
~-------------+-------------+-------------~ 
I v I v I " I 
~-------------+-------------+-------------~ 
I ? I ? I g I 
~-------------+-------------+-------------~ 
I ! I I p I 
~-------------+-------------+-------------~ 
I + I + I x I 
~-------------+-------~-----+-------------~ 
I b I blank I space I L _____________ ~ _____________ ~ _____________ J 

Figure 26. Differences in Console Graphics 

Abbreviations for emulator commands are 
shown in Figure 31. Only the first four 
characters of a command need be typed to 
make the command valid. For example, the 
START command can be typed as either STAR 
or S. 

Emulator commands can be used to emulate 
1400 console operations, and as debugging 
and maintenance aids. Commands that have 
operands starting with X, such as ALTER 
XADDB=nnnnnn,XDATA=string, are useful for 
emulator maintenance. Operands beginning 
with X allow EBCDIC characters to be 
entered anywhere in the emulator partition. 

CA~11QN: Hexadecimal addresses specified 
in the XADDR operand must be -within the 
limits of the emulator partition. If they 
are not, the emulator receives either a 
program check (if the address is outside 
main storage) or a protection check (if the 
address is outside the emulator partition 

and in a protected area of main storage). 
Either one causes the operating system to 
end the emulator job. Accordingly, 
hexadecimal addresses should be used only 
by a system programmer during program 
debugging. 

CODING CO~MONLY USED OPERANDS 

The ALTEF, CONVERT, DISPLAY, DUMP, SET, and 
START commands have operands in which you 
must specify the decimal address of a 
location in emulated 1400 storage. The 
first position of 1400 storage is location 
O. The largest address that can be 
specified is limited by the size of the 
1400 system being emulated. If the address 
is higher than the highest address in 1400 
storage, the message IIQ024D jobname 
ADDRESS=addr IS INVALID IN COMMAND is 
issued, and the command is ignored. 

The ALTER and DISPLAY commands handle 
data. The data is typed in EBCDIC by using 
the XDATA operand, in BCD by using the DATA 
operand, or in emulator internal code by 
using the XADDR operand to address 1400 
storage and the XDATA operand to enter the 
internal code. 

HOW TO TYPE EMULATOR COMMANDS 

You must use the REPLY command of the 
operating system to reply to all emulator 
messages containing a reply identification. 
The REPLY command is described in 
Q£~~~Q~~2-Fef~~gn£g, GC28-6691. The text 
of the REPLY command must be an emulator 
command. For example, to display the I/O 
configuration for a 1400 program, you type: 

REPLY id,'DISPLAY CONFIG' 

Emulator commands longer than one line 
can be continued by typing a hyphen in the 
position following the last character in 
the line. The emulator recognizes the 
hyphen as a continuation character and does 
not include it as ~art of the command. It 
then issues the message IIQ034A jobname 
CONTINUE INPUT OF COMMAND STRING, so that 
the next line can be typed. Commands or 
command strings as long as 485 console 
characters can be typed. 

An embedded hyphen, that is, one between 
two other characters, is not a continuation 
character and is considered as part of the 
command. When two or more hyphens are 
typed at the end of the line, all but the 
last one are considered part of the 
command, and the last one is a continuation 
character. 

If the last character of the command 
must be a hyphen, enter an extra one for 
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the continuation character~ When the 
continuation message is received. type: 

REPLY id.··. 

When the emulator processes your 
command. it prints the message TIQ061D 
EMULATOR WAIT.ING. You can then type other 
commands: to continue executing the 1400 
program, type REPLY id.'START'. The TN 
INQUIRY command is an ex~eption to this 
rule. If you type it. the emulator 
automatically continues at the next 
sequential instruction of the 1400 program. 

Use the ALTER command to change System/370 
main storage within the emulator partition. 
or to change emulated 1400 storage. The 
ALTER command is useful during debugging 
and maintenance of a 1400 program. ~ 
separate ALTER command must be used for 
each contiguous string of data you type. 

ADDR=nnnnn 
is the emulated 1400 storage address 
at which the data is to be stored. 
nnnnn must be a decimal value. 

DATA=data 

MODE 

is a string of BCD data that is stored 
at the 1400 storage location nnnnn. 
The string of data can be one or more 
characters long. Valid characters are 
listed in the 1400 graphic column of 
Appendix A. Figure 26 shows graphic 
differences, and should be used to 
determine which BCD character a 
System/370 character represents. If 
the la~t character in the data string 
is a blank. invert the order of the 
ADDR and DATA operands as shown below: 

ALTER DATA=_J00138 .ADDR=1573 

Note: If you type an invalid BCD 
character. it is written as an 
asterisk in 1400 storage. 

is the mode in which the data is 
entered. If MODE=M, data is entered 
in move mode G If MODE=L, or if the 
MODI operand is omitted, data is 
entered in load mode. 

XADDR=nnnnnn 
is the main storage address an 
hexadecimal) at which the data is to 
be stored. 

XDATA=data 
is a string of EBCDIC data that is to 
be stored at main storage location 
nnnnnn. The string of data can he two 
or more characters long. with each two 
characters being the hexadecimal 

equivalent of one byte of storage. 
This operand is invalid if you type an 
odd number of characters. If the data 
is to be stored in emulated 1400 
storage, the characters must be typed 
using the hexadecimal representation 
of internal code (see Appendix A) • 

~!~~PL~_l: Alter location 650 of emulated 
1400 storage to contain character A. 

REPLY id,'ALTER ADDR=650,DATA=A' 

~XAMf1~l: Alter the punch Card and Branch 
instruction at location 680 to branch to 
location 1758. Location 1758 is X58 in 
1400 machine language. 

REPLY id.'ALTER ADDR=680,DATA=_4X58' 
or 

REPLY id 6 'ALTER ADDR=681,DATA=X58' 

EX!~PL]_]: Alter the word of data at main 
storage location 66ACO to read "P 10" when 
printed on the printer. Location 66ACO is 
in the emulator partition, but not in 
emulated 1400 storage. 

REPLY id,'ALTER XADDR=66ACO,XDATA=D740F1FO' 

Use the CLEAR command to set all of 1400 
storage to a given character. The 
character can be typed with or without a 
word mark. 

CORE 
The emulator program is to clear 
emulated 1400 storage to the BCD 
character indicated by n, or the BCD 
character with wordmark indicated by 

n. Valid characters are listed in 
the 1400 graphic column of Appendix A. 
Figure 26 shows graphic differences. 

If no operand is specified, 1400 
storage is cleared to blanks. If you 
want to clear storage to blanks with 
word marks, the command must be coded 
REPLY id,'CLEAR CORE= " with a blank 
following the underscore that 
represents the wordmark. 

Use the CONVERT command to convert a 1400 
storage address to its corresponding 
System/370 main storage address. Since the 
emulator is relocatable, the location of 
1400 storage will not'be the same from one 
run to the next. To find the System/370 
address of a known displacement in 1400 
storage, type the CONVPRT command. 

ADDR=nnnnn 
is the 1400 address to be converted. 
nnnnn must be a decimal value. 
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Use the DISPLAY command to display 
information about the emulator and the 1400 
job. This command should not be confused 
with the OS dis~lay command. The emulator 
DISPLAY command must be in the text field 
of the OS REPLY command; for exam?le, it 
must be entered REPLY id,'DISPLAY REG'. 

At least one operana must be coded with the 
DISPLAY command. Multiple operands may be 
entere~ if they are separated by commas, 
and operands can be entered more than once. 

SENSE 
~isplays the status of sense switches 
A through G for the 1400 system. Each 
switch is either on or off; only the 
switches that are on are displayed. 

INQUIRY 

REG 

displays the status of the 1400 
inquiry status latch. The latch is 
either on or off, but the status is 
displayed only if it is on. 

displays the contents of the 
I-address, A-address, and B-address 
registers. The contents are displayed 
as decimal values. 

STATUS 
displays the SENSE, INQUIRY, and REG 
operands. 

TAPE[=cU] 
displays both the name of the DD 
statement that defines the system/310 
device used to emUlate the ta~e unit 
and the System/370 device address. cu 
identifies the device by its channel 
(cl and unit (u, number. c must be 1. 

u is a value from 1 through 6. All 
tape unit assignments are displayed if 
only TAPE is specified. 

If there is no t~pe unit at the 
channel and unit addresses specified, 
message I1Q065I jobname 1400 DEVICE 
cccc NOT ASSIGNED is displayed. If 
there is a to. pe uni tat the addresses 
specified, but there is no Systern/310 
device to emulate it, the message 
I1Q066I jobname TPcu=blanks=blanks is 
displayed. 

DrSK(=cm] 
displays the name of the DD statement 
that defines the System/310 device 
used to emUlate the disk unit. cm 
identifies a 1311 disk unit by its 
channel (~ and module (~ number. c 
must be 1. m must be 0, 2, 4, 6, or 
8G All disk unit assignments are 
displayed if only DISK is specified. 

UR 

If there is no 1311 disk unit at 
the addresses specified, message 
IIQ0651 jobname 1400 DEVICE cccc NOT 
ASSIGNED is displayed. If there is a 
disk unit, but there is no System/310 
device to emulate it, the message 
IIQ066I jobname cm=blanks is 
displayed. 

displays the names of the DD 
statements that define the System/310 
devices used to emulate the unit 
record devices assigned to the 1400 
job and displays the addresses of the 
System/310 devices. If there are no 
unit record devices specified, message 
IIQ065I jobname 1400 DEVICE UR NOT 
ASSIGNED is displayed. If there is a 
unit record device specified~ but 
there is no System/310 device to 
emulate it, the message IIQ066I 
jobname unit=blanks=blanks is 
displayed. 

CONFIG 
displays the TAPE, DISK, and UR 
operands. 

ADDR=nnnnn 
displays 40 positions of emulated 1400 
storage starting at address nnnnn. 
nnnnn must be a decimal value. The 40 
positions of 1400 storage are 
translated from internal code to 
EBCDIC. Differences in graphics 
between the 1401 or 14q1 console and 
System/310 operator consoles are shown 
in Fig u re 26 • 

Note: The number of 1400 storage 
positions displayed is shortened by 
one position for each wordmark. 

XADDR=nnnnnn 
displays 20 bytes of emulator 
partition starting at address nnnnnn. 
nnnnnn must be a hexadecimal address 
that permits all 20 bytes displayed to 
be within the emulator partition. Two 
console characters represent one byte 
of main storage. The data is not 
translated as with the ADDF=nnnnn 
operand. The data is displayed in 
EBCDIC. 

Use the DUMP command to record the 
conditions under which an error occurred. 
You can dump as little as 100 bytes, or you 
can dump the entire partition. You cannot 
dump the nucleus or any area of main 
storage outside your partition that is in a 
storage protected area. 

The dump is printed on the data set 
defined by the SYSEMOUT DD statement. If 
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the SYSEMOU~ DD statement is omitted or is 
incorrectly specified, no dump is printed. 
At the beginning of each dump the emulator 
prints several lines of status information. 
This information summarizes the CPU and I/O 
status at the time the dump was requested. 
Figure 27 shows all the status conditions 
that can be printed. Abbreviations used in 
Figure 27 are: 

I=nnnnn 

A=nnnnn 

B=nnnnn 

Contents of the I-address 
register. 

Contents of the A-address 
register. 

Contents of the B-address 
register. 

HI Compare was high. 

LO Compare was low. 

EQ Compare was equal. 

ARITH OVFLO Arithmetic overflow. 

INQU REQ Inquiry request. 

TNQU CLR Inquiry clear. 

SSW=ABCDEFG Sense switches specified 
are on. 

cccccccc 

UR-

RDR FER 

PTR ERR 

PNCH ERR 

JOBNAPfE 

Last I/O instruction 
attempted. 

unit record. 

Card reader error. 

Printer error. 

Card punch error. 

1400 STATUS 

TP-

ERR 

EOF/E 

DK-

ERR (X) 

WLR (x) 

UNEQ ADDR (x) 

ACC INOP (x) 

Tape. 

Tape Error. 

End of file or end of 
reel. 

Disk. 

Disk error 
(x=d-modifier) • 

Wrong-length record 
(x=d-modifier) • 

unequal address compare 
(x= d- modif ie r) • 

Disk unit inoperable 
(x=d-modifier) • 

You can dump emulated 1400 storage in 
BCD on the printer. The format of the 
1400-storage dump is shown in Figure 280 A 
word mark is represented by a 1 under the 
character, a group mark by a 2 under the 
character, a group mark word mark by a 3 
under the character. Any position that 
contains a BCD character that is not on the 
print chain is left blank. Lines that 
contain 100 blanks are not printed. (In 
Figure 27, note the absence of lines 00500, 
00600, and 00700, and lines 01800 onward.) 
Lines that contain unprintable characters 
are printed. Line 01600 is an example, 
with the character at location 01610 having 
a wordmark. To determine what characters 
are in line 01600, you must use a 
hexadecimal dump and translate it to BCD. 
Remember that the characters are in 
internal code in 1400 storage. 

Addresses in 1400 instructions are in 
machine language. To read the dump, Figure 
29 must be used to translate from machine 
language to decimal numbers. For example, 
the 1400 instruction at location 001100 in 
Figure 28 is B/22917. When the addresses 
are translated using Figure 29, /22 becomes 
1122 and 917 remains the same. 

I=nnnnn A=nnnnn B=nnnnn INDICATORS ON - HI,LO,EQ,ARITH OVFLO,INQU REQ,INQU CLR SSW=ABCDEFG 
LAST 1/0 INST=cccccccc UR - RDR ERR,PTR ERR,PNCH ERR,LAST CARD,TP-ERR,EOF/R 
DK-ERR(V) ,WLR(W),UNEQ ADDR(X),ACC INOP(N) 

Figure 27. Status Information in Emulator Dump 
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jobname 

00000 
00099 

00100 
00199 

00200 
00299 

00300 
00399 

1400 STORAGE PRINT 

0120JB420 
1 1 1 

01V0060061/013B099902 110B1 
11 1 1 1 1 

0 ••••••••• 1 ••••••••• 2 ••••••• r.3 ••••••••• 4 ••••••••• 5 ••••••••• 6 ••••••••• 1 ••••••••• 8 ••••••••• 9 ••••••••• 

END OF TEST 220 B125S220B1 
1 , 1 

0 ••••••••• 1 ••••••••• 2 ••••••••• 3 ••••••••• 4 ••••••••• 5 ••••••••• 6 ••••••••• 1 ••••••••• 8 ••••••••• 9 ••• ~ ••••• 

END OF TEST 

0 ••••••••• 1 ••••••••• 2 ••••••••• 3 ••••••••• 4 ••••••••• 5 ••••••••• 6 ••••••••• 7 ••••••••• 8 ••••••••• 9 ••••••••• 

/073B368902 1393B377AB385M%G1001RK%G1001R,001BOO 
3 11 11 11 1 11 

0 ••••••••• 1 ••••••••• 2 ••••••••• 3 ••••••••• 4 ••••••••• 5 ••••••••• 6 ••••••••• 1 ••••••••• 8 ••••••••• 9 ••••••••• 

00400 100',13416 B352N476196 B/OO 
00499 1 1 1 1 21 1 

00800 
00899 

00900 
00999 

0 ••••••••• 1 ••••••••• 2 ••••••••• 3 ••••••••• 4 ••••••••• 5.~ ••••••• 6 ••••••••• 7 ••••••••• 8 ••••••••• 9 ••••••••• 

M849199L285185B8449021M'G1101GB989Q989N 
11' 111 1 

VO 

0 ••••••••• 1 ••••••••• 2 ••••••••• 3 ••••••••• 4 ••••••••• 5 ••••••••• 6 ••••••••• 7 ••••••••• 8 ••••••••• 9 ••••••••• 

M+88201B8179884B+31902 B+7 
1 1 1 1 

0 ••••••••• 1 ••••••••• 2 ••••••••• 3 ••••••••• 4 ••••••••• 5 ••••••••• 6 ••••••••• 1 ••••••••• 8 ••••••••• 9 ••••••••• 

01000 09021B+44M'T0201~B+89*B+17<B+44M~Y1201wB+89+~+56201*BT57N+65EB+52.+5212+39 /201B98'CB+52*.9810 4W01C 
01099 1 1 1 1 1 1 1 1 1 1 1 1 l' l' 1 1 " l' 

0 ••••••••• 1 ••••••••• 2 ••••••••• 3 ••••••••• 4 ••••••••• 5 ••••••••• 6 ••••••••• 1 ••••••••• 8 ••••••••• 9 ••••••••• 

01100 B/22917 Y917/23t917/23U1/344/,V22LV22345KX01/70MX01+56BT669036BT669031BS06MV21225K+99206MX04+SSB981M 
01199' 1 1 1 1 11' 1 1 1 1 1 1 1 1 1 1 

O ••••••••• 1 ••••••••• 2 ••••••••• 3 ••••••••• 4 ••••••••• S ••••••••• 6 ••••••••• 1 ••••••••• 8 ••••••••• 9 ••••••••• 

01200 X05/70/344/,200YS1SV45YS22V42Y/95V29MV88344KV88280MV88216KX08V2SBU67GMX11+5SB981AS80V2SBT13V231M3442 
01299 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 

0 ••••••••• 1 ••••••••• 2 ••••••••• 3 ••••••••• 4 ••••••••• 5 ••••••••• 6 ••••••••• 1 ••••••••• 8 ••••••••• 9 ••••••••• 

01300 00M343344BS64B/54D/344/BTS79031BTS79036MV04261KX14+5SB981.999999NNMW06344KW06MW06MW06MW06MW06MW06MWO 
01399 1 l' 1 11 1 1 1 1 1 111 1 1 1 1 1 1 1 

0 ••••••••• 1 ••••••••• 2 ••••••••• 3 ••••••••• 4 ••••••••• S ••••••••• 6 ••••••••• 7 ••••••••• 8 ••••••••• 9 ••••••••• 

01400 6BS51BU529036BU529031MX15344M344MX18+S5B981BU32GBT13MX19344M344BU32BU05XOO ,XOOMX00344M344BU32END OF 
01499 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

0 ••••••••• 1 ••••••••• 2 ••••••••• 3 ••••••••• 4 ••••••••• S ••••••••• 6 ••••••••• 7 ••••••••• 8 ••••••••• 9 ••••••••• 

01500 
01599 

TESTRIPPLE PRINTPUNCH 100.< &$* 
1 31 1 2 

-/," &ABCDEFGHIJKLMNOPQR STUVWXYZ01234567891234561890 
1 

o •.•••••••• 1 ••••••••• 2 ••••••••• 3 ••••••••• 14. ••••••••• S ••• /0 ••••• 6 ••••••••• 7 ••••••••• 8 ••••••••• 9 ••••••••• 

01600 
01699 

0 ••••••••• 1 ••••••••• 2 ••••••••• 3 ••••••••• 4 ••••••••• S •••••• , •• 6 ••••••••• 1 ••••••••• 8 ••••••••• 9 ••••••••• 

01700 N/99BOOOS80~S7HU438 
01799 111 11 1 1 11 1 

0 ••••.••••• 1 ••••••••• 2 ••••••••• 3 ••••••••• 4 ••••••••• S ••••••••• 6 ••••••••.• 1 ••••••••• 8 .......... 9 ••••••••• 
END OF 1400 STORAGE PRINT 

Figure 28. Format of the 1400 Storage Dump 
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ADDRESSES 0000-3999 ADDRESSES 4000-7999 ADDRESSES 8000·11999 ADDRESSES 12000-15999 

A-Bit (O-Zone) B-Bit (11-Zone) AB-Bits (12-Zone) 
over Units Position over Units Position over Units Position 

Addresses Codes Addresses Codes Addresses Codes Addresses Codes 

0000-0099 000-099 4000-4099 OO4=.09Z 8000-8099 00!·09R 12000-12099 00?-091 
0100.0199 100-199 4100-4199 104=-19Z 8100-8199 10!-19R 12100-12199 10?·191 
0200-0299 200-299 4200-4299 204=.29Z 8200-8299 20!-29R 12200·12299 20?·291 
0300-0399 300.399 4300-4399 304=-39Z 8300-8399 30!-39R 12300-12399 30?-391 
0400-0499 400-499 4400-4499 404=-49Z 8400-8499 401-49R 12400·12499 40?·491 
0500-0599 500-599 4500-4599 504=-59Z 8500-8599 501.59R 12500-12599 50?-591 
0600-0699 600-699 4600-4699 60+ -69Z 8600-8699 60!-69R 12600-12699 60?·691 
0700-0799 700-799 4700.4799 70 t -79Z 8700-8799 70!-79R 12700-12799 70?·791 
0800-0899 800·899 4800-4899 804=-89Z 8800-8899 80!-89R 12800-12899 80?-891 
0900-0999 900-999 4900-4999 90+-99Z 8900-8999 90!-99R 12900·12999 90?·991 

1000-1099 4=00-+ 99 5000-5099 +04=-+9Z 9000-9099 =l=O!-=I= 9R 13000-13099 =l=0?-=I=91 
1100-1199 /00-/99 5100-5199 /0=l=-/9Z 9100-9199 /0!-/9R 13100-13199 /0?-/91 
1200-1299 SOO-S99 5200-5299 SO 4=-S9Z 9200-9299 SO!-S9R 13200-13299 SO?·S91 

A-Bit (O-Zone) 1300-1399 TOO-T99 5300-5399 TO=l=·T9Z 9300-9399 T01-T9R 13300-13399 TO?-T91 

over Hundreds 1400-1499 UOO-U99 5400-5499 UO=l=-U9Z 9400-9499 UO!-U9R 13400-13499 UO?-U91 
1500-1599 VOO-V99 5500-5599 VO=l=-V9Z 9500-9599 VOl-V9R 13500-13599 VO?-V91 

Position 1600-1699 WOO-W99 5600-5699 W0=l=-W9Z 9600-9699 W01.W9R 13600-13699 WO?·W91 
1700-1799 XOO-X99 5700-5799 X04=-X9Z 9700-9799 XO!·X9R 13700-13799 XO?-X91 
1800-1899 YOO-Y99 5800-5899 YO=i= -Y9Z 9800-9899 Y01-Y9R 13800-13899 YO?-Y91 
1900-1999 ZOO-Z99 5900-5999 Z0=l=-Z9Z 9900·9999 ZOI-Z9R 13900-13999 ZO?·Z91 

2000-2099 !00-!99 6000-6099 !0=i=-!9Z 10000-10099 !0!-!9R 14000-14099 !0?-!91 
2100-2199 JOO-J99 6100-6199 JO=i=-J9Z 10100-10199 JO!-J9R 14100-14199 JO?-J91 
2200-2299 KOO-K99 6200-6299 KO=l=-K9Z 10200-10299 KO!-K9R 14200-14299 KO?-K9/ 

B-Bit (11-Zone) 2300-2399 LOO-l99 6300-6399 lO=l=-l9Z 10300-10399 LO!.l9R 14300-14399 lO?-l91 

over Hundreds 
2400-2499 MOO-M99 6400-6499 MO=i=-M9Z 10400-10499 MO!-M9R 14400-14499 MO?-M91 
2500-2599 NOO-N99 6500-6599 NO=i=-N9Z 10500-1 0599 NO!-N9R 14500-14599 NO?·N91 

Position 2600-2699 000-099 6600-6699 00=l=-09Z 10600-1 0699 00!-09R 14600-14699 00?-091 
2700-2799 POO-P99 6700-6799 PO=l=-P9Z 10700-10799 PO!·P9R 14700-14799 PO?-P91 
2800-2899 QOO-Q99 6800-6899 QO=t=-Q9Z 10800-10899 QO!-Q9R 14800-14899 QO?-Q91 
2900-2999 ROO-R99 6900-6999 RO=l=-R9Z 10900-1 0999 RO!-R9R 14900-14999 RO?-R91 

3000-3099 ?00-?99 7000-7099 ?0=l=-?9Z 11 000- 11 099 ?0!-?9R 15000-15099 ?0?-?91 
3100-3199 AOO-A99 7100-7199 AO=l=-A9Z 11100-11199 AO!-A9R 15100-15199 AO?-A91 
3200-3299 BOO-B99 7200-7299 BO=l=-B9Z 11 200- 11299 BO!-B9R 15200-15299 BO?·B91 

AB·Bits (l2-Zone) 3300-3399 COO-C99 7300-7399 CO=l=-C9Z 11300-11399 C01-C9R 15300-15399 CO?-C91 

over Hundreds 
3400-3499 000-099 7400-7499 DO=i=-D9Z 11400-11499 D01.D9R 15400-15499 DO?-D91 
3500-3599 EOO-E99 7500-7599 EO+-E9Z 11500-11599 EO!-E9R 15500-15599 EO?·E91 

Position 3600-3699 FOO-F99 7600-7699 FO=l=-F9Z 11600-11699 F01-F9R 15600-15699 FO?-F91 
3700-3799 GOO-G99 7700-7799 GO=l=-G9Z 11700-11799 GO!-G9R 15700-15799 GO?-G91 
3800-3899 HOO-H99 7800-7899 HO=l=-H9Z 11800-11899 H01·H9R 15800-15899 HO?-H91 
3900·3999 100-199 7900-7999 IO=l=-19Z 11 900- 11999 10!-19R 15900-15999 10?·191 

Units Position: Units Position: Units Position: 

Address Address Address 

~ Code ~ Code ~ Code -- -- --
0 =f= 0 ! 0 ? 
1 I 1 J 1 A 
2 5 2 K 2 B 
3 T 3 L 3 C 
4 U 4 M 4 0 
5 V 5 N 5 E 
6 W 6 0 6 F 
7 X 7 P 7 G 
8 Y 8 Q 8 H 
9 Z 9 R 9 I 

Pigure 29. 1400 Storage Addresses in 1400 Machine Language 
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The dump is printed on the unit 
specified in the SYSEMOUT DD statement of 
the JCt for the emulator job. If there is 
no SYSEMOUT DD statement, the DUMP command 
is ignored. 

DUMP (without operand~ 
dumps the entire emulator partition. 
The dump contains an 
EBCDIC representation of the entire 
emulator partition and a BCD 
representation of emulated 1qOO 
storage. The format of the emulator 
partition dump is shown in 
Prog~~~~~~GuiQ~!Q_n~h~ing, 
GC28-6670. The format of the 1qOO 
storage dump is shown in Figure 28. 

PROM=nnnnn 
dumps emulated 1QOO storage in BCD, 
starting at address nnnnn. nnnnn can 
be any decimal address in 1QOO 
storage, but it is rounded down to an 
even hundred by the emulator. For 
example, 12370 is rounded to 12300. 

If the FROM operand is the only 
operand specified, storage is dumped 
from the specified address to the end 
of 1400 storage. 

TO=nnnnn 
indicates where the dump of 1QOO 
storage is to end. nnnnn must be a 
decimal address in 1400 storage equal 
to or greater than the adaress in the 
FROM=nnnnn operand. nnnnn is rounded 
up to an even hundred by the emulator. 
If, after rounding, nnnnn is less than 
the address in the FROM=nnnnn operand, 
100 bytes are dumped starting at the 
FR OM add ress. 

XFROM=nnnnnn 
dumps the emulator partition in 
EBCDIC, starting at address nnnnnn. 
nnnnnn can be any hexadecimal value, 
but it is rounded down to an even 
hundred by the emulator. 

XTO=nnnnnn 
indicates where the dump of the 
emulator partition is to end. nnnnnn 
must be a hexadecimal value equal to 
or greater than the address in the 
XFROM=nnnnnn operando nnnnnn is 
rounded up to an even hundred by the 
emulator. 

Use the EOJ command to end the 1400 
program. The emUlator stops executing the 
1400 program, and does not test whether the 
1400 oroqram is ended normallv or 
abnormaliy. If an error has occurred, you 
may wLsh to type DUMP followed by EOJ, 

after which no further commands will be 
accepted. 

When several 1QOO programs are being 
executed in a single OS job step, entering 
the EOJ command causes the emulator to 
start execution of the next 1QOO program. 
To end the entire OS job step, you must 
specify the operand ALL (or A). If you do 
so, the job step being executed is ended 
and, in a multiple-step job, control is 
given to the next OS job step. 

Use the SET command to load the IAR, AAR, 
or BAR with a 1400 storage address. 

At least one operand must be coded with 
the SET command. Multiple operands may be 
entered if they are separated by commas, 
but each operand can be entered only once. 

IAR=nnnnn 
sets the IAR to the decimal address 
nnnnn. 

AAR=nnnnn 
sets the AAR to the decimal address 
nnnnn. 

BAR=nnnnn 
sets the BAR to the decimal ,address 
nnnnn. 

Use the START command to start a 1QOO 
program. The program is started at the 
next sequential instruction or at a 
specified address. If no operand is 
specified, the program begins at the next 
sequential instruction. 

Use the START command to emUlate the 
START-RESET and START keys of the 1400 
console. 

ADDR=nnnnn 

RESET 

sets the IAR to the 1QOO decimal 
address nnnnn, and execution begins at 
that address. 

emulates the START-RESET and START 
keys. All 1QOO I/O device and 
processor unit indicators are reset 
and the program starts at the next 
sequential instruction. 

TF - Turn Off Switches 
------------~--------

Use the TF command to turn off emulated 
sense switches or the emulated inquiry 
status latch. 

You turn sense switches on using the TN 
command and turn them off using the TF 
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command. Additional information on how the 
sense switches inter.act with the 1400 
program can be found in §£~£ia1-!~atYr~2 
In21£Y£ii2n~~_IBM-1401_Q£ta ~£~ing 
~~ig~_!~~_1~~Q~£t~g£Q£~§sing_~Y~1~~, 
A24-3071. 

At least one operand must be coded with 
the TF command. Multiple operands can be 
entered if they are separated by commas, 
but each operand can be entered only once. 

SENSE( =abcdefg] 
turns off t~e specified sense 
switches. If SENSE is specified 
without any sub-operands: all switches 
are turned off. 

To turn off one or more switches, 
enter the letter that identifies the 
switch. For example, enter SENSE=BF 
to turn off switches Band F. 

INQUTRY 
turns off the inquiry status latch. 
Some 1400 programs test the inquiry 
status latch before issuinq a Read 
from Console instruction. ~If the 
latch is off, the 1400 program does 
not issue the instruction. If the 
1400 program issues the instruction 
without checking ~he latch, the 
instruction is emulated and the 
message 1IQ002A jobname I is issued. 
The TF INQUIRY command does not delete 
the message if you have no data to 
enter, nor can it be a response to a 
message. 

Use the TN command to turn on emulated 
sense switches or the emulated inquiry 
status latch. 

At least one operand must be coded with 
the TN command. Multiple operands may be 
entered if they are separated by commas, 
but each operand can be entered only once. 

SENSEr =abcdefg] 
turns on the specified sense switches. 
One or mere switches may be specified. 
If SENSE is specified without any 
suboperands, all switches are turned 
on. 

To turn on one or more switches, enter 
the letter that identifies the switch. 
For example, enter SENSE=AB to turn on 
switches A and B. 

INQUIRY 
turns on the inquiry status latch. 
Some 1400 programs test the inquiry 
status latch before issuing a Read 
from Console instruction. If the 

latch is on, the 1400 program issues 
the instruction. 

Although emulator control statements are 
generally entered on cards, they can be 
typed at an operator console. To enter a 
control statement, the operator uses the 
REPLY command in the same way he uses it to 
enter emulator commands, specifying the 
control statement in the text field: 

REPLY id'UR UNIT=PTR,NAME=PNTR01' 

The control statement is typed using the 
format for punched cards, but the first 
character of the text field does not have 
to be blank. To continue a statement from 
one line to the next, a hyphen is typed 
after the last character. The hyphen can 
be typed after any character of the operand 
string. The message IIQ034A jobname 
CONTINUE INPUT OF COMMAND STRING is 
displayed after each continued line. The 
next character in the operand must 
immediately follow the single quote that 
defines the text field. There can be no 
em bedded blanks. 

You reply differently to errors in the 
UNIT operand of the DISK statement and in 
the UNIT operand of the TAPE statement. If 
you specify a module or unit number and no 
device is at that location, you receive a 
message advising you that the UNIT operand 
is wrong. The job is not e'nded. 

You can enter or reassign the STACKER 
parameter during a 1400 job by reassigning 
the 1400 card reader or punch with the 
STACKER parameter omitted or changed. 

N2!~: The )LC and )RC cards cannot be 
typed at the console. 

RE~~!.liNINli_IIrn CARD !i~!.QER: When more 
than one 1400 data file is to be entered 
from the card reader, the operator must 
assign the next file to be processed by: 

1. Typing the UR control statement after 
the first file has been read, 
specifying the UNIT and NAME operands. 

2. Typing START with the RESET operand. 

This closes the first data file and 
readies the next one so that it can be 
opened when the 1400 program issues the 
next Read a Card instruction. 

B]A~~lgNINg_Q!n]B_ILQ_Q~!I£!~: When more 
than one '400 data file is to be entered 
from a tape or disk unit, or written on a 
tape or disk unit, a card punch, or a 
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printer r the operator must assign the next 
file to be processed by: 

1. Typing the appropriate control 
statement (TAPE, DISK r or URl after 
the first file has been processed r 
specifying the UNIT and NAME operands. 

2. Typing the CCTL control statement if 
the device is the printer. and the 
carriage control tape image must be 
changed. 

3. Typing S~ART. 

The emulator uses the original ddname each 
time it reopens a tape file after 
performing a Rewind and Unload operation r 
unless the operator reassigns the tape and 
changes the ddname. 

~henever you must type more than one 
command or control statement for a task, 
YOU can save time by chaining commands. 
Chaining commands means typing more than 
one command or control statement in a 
single response. 

The plus sign is used to indicate 
chaining. The plus sign is entered between 

each command in the command chain. There 
can be no blanks before or after the plus 
sign; a blank ends the command chain. For 
example, to display the sense switches and 
then continue the 1400 program r type: 

REPLY id,'DISPLAY SENSE+START' 

To add the display of all tape 
assignments to the above, type: 

REPLY id,'DISPLAY SENSErTAPE+START' 

Commands and control statements are 
executed in the sequence listed r except for 
the START command. The START command can 
be typed at any timer but it is not 
executed until everything else is done. If 
you type the EOJ command in the middle of a 
chain, the emulator ends the 1400 program 
and ignores the rest of the chain. 

If an error is found in the command 
chain, all commands preceding the command 
in error were executed. Portions of the 
command in error may not be executed. 
depending on the command and the error. 
The interrelationship between the type of 
error and the command is discussed in 
Appendix G under messages !IQ012D and 
IIQ013D. 
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, 
I Control 1 Operand 1 Description , 
~,------~,~---- I i 
1 I I CCTL aefines the carriage-control tape of the ,qOO , 
I I , printer. , 

" I I ,CCTL I CHcc=nnn[/nnn] ••• 1 The channel number (cCl and the column numbers (nnn) of , 
" , the carriaqe-tape punches to be emulated. I 

'" I : : [LENGTH: ~~~it] : The line length of the tape. \ 

" I If there is no CCTL statement, a standard image is I 
I 1 1 assumed: 1 
" , • A channel-1 carriage-tape punch in columns 4 and 70 I 
" , • A channel-12 carriage-tape punch in columns 63 and I 
I 1 I 129 I 
1 1 I • A 132-character carr iage tape I 
I" • 
I CHBUF I CH1=nnnnn I A channel buffer is to be set up and used for all tape I 
1 I I units whose block size (BLKSIZE) is equal to or smaller I 
I I I than the size of the channel buffer. , 
r-------~,--- , • 
, COMMENT I comments 1 Information to be displayed on the operator console I 
1 1 , when the job is begun.. , 
r- ,--+- • 
" , DISK defines a 1400 disk device. 

" , 
1 ~DISKI ,UNIT=cm , The channel number (cl and module number (ml of the 
, tDK \ , , 1400 disk. 

: I FFOMDEV=~~~~~l : The unit type of the 1400 disk. 
, , ?1405~' 
'I , 
, , fNAME=ddname) I The name of the DD statement that defines the 
" 1 system/370 device used to emulate the 1400 disk. 
'I I 
, , [BUPID=nn] , 

" , I 1 , 'I , 
, 1 rMODE= \MIXED IJ I 
1 ,L i2 ECTOB' , 
I' , 
" , 

Two-digit buffer identification. If two or more DISK 
statements have the same buffer identification, the 
buffer is shared by those devices. 

The track format used on the 1400 disk, where ~IXED 
indicates that track-record mode or both track-record 
and sector modes are used. 

" I Note: The BUFID and MODE operands are ignored when 
I I I typed at the console. 
I-- -+- I 
" I EMCTL specifies control information for the emulator. 
'I , 
,EMCTL ,[EOJAADDR=nnnnn] I The contents of the AAF, BAR, and IAR when the 1400 
, I [EOJBADDB=nnnnn] 'program reaches normal end-of-job. 
, I r EOJIA DDR=nnnnn) , 

" , 

• , , 
I 
I 
I , 

I 1 [SENSE[=abcdefg]] 1 The sense switches are to be turned on. If a switch is I , 'I , not specified, it is turned off. 
1 I , 
I , rOPSERV] 1 The operator can enter commands at any time during the 
'I , emulator job. 
, I 1 R212: The OPSERV operand is ignored when typed at the 
" , cons9le. 
..- -t----------+_ ~. 
I LOAD I SCARD 1 I Type of device, either a card reader 
, I tTAPE \ , (CARD) or a ta pe unit (TAPEl, used to load the 1400 
" , program. L I . __ ~ ___________________________________________ _ 

I 
I , 
I 
I 

--~ 
I , 
I 

• i i , 

, Control 1 Operand I Description I 
I' I , 
" ! TAPE defines a 1qOO tape device. I 
'I, I 
'~TTPAPF! I UNIT=cu I The channel number (cl and unit number (U) of the , 
! (1 , 1QOO ta?e. I 

'" , , , (NAME=ddname] I The name of the DD statement that defines the , 
" I System/370 device used to emulate the 1400 tape device. , 

'" , 1 I, [ALTMODE= \!!YQES~J I, Specifies whether the tape is in alternate I 
, I \ mode (YES) or normal mode (NO). , 
" 1 , 
, 1 [TYPEFLE=jOUTPUT)] , Specifies if the tape is an input tape (INPUT), an , 
1 , l!!Q.!I! ~ ,output tape (OUTPUT), or an input tape that is later to , 
I , INPUT 1 ,be used as an output tape (INOUT). I 
"1 , 
, I' DILCNT= sn

2
nsn l , ' The number of 1400 instructions to be I 

, I \ executed during the overlap interval. I 
..--------+1--- , -----------i 
" I ryR defines a 1400 unit record device. , 

: UR : UNIT=I~~~~ : The unit to be emulated is a console (CNSL), a card : 
, I PTR , punch (PNCH), a printer (PTR), or a card reader (FDR). I 
, I .RDR , I 
I" , 
, , [NAME=ddname] t. The name of the DD statement that defines the , 
" 1 System/370 device used to emulate the 1400 device. Do I 

, , not specify this operand if UNIT=CNSL. , I, , 
! STACKER= YES I Specifies if the 1400 program stacks the cards read or , 
I 1, punched (YES), or if the cards are to be placed in I 
1 2, stacker 1, 2, or 3. I 
I 3 1 , 
1, , 

, [DILCNT= snnnlJ I The number of 1400 instructions to be , 
I , (£2 \ , executed during the overla!> interval. , 
l------4-----------1- __ ~ 
,USER ,NAME=name I The load module name of a routine you have written. , 

'" 1 I,. I, OPCODE=l cIO ) 'f The operation code to be emulated~ c specifies a " 
( BCD operation code. IO must be coded for all I/O 

I , AR~ 1 operation codes. AR specifies automatic reply. I 
I I, , 
l, i [CONTROL=~~~~] : ~~:t~~~:rol byte to be used by the compatibility : 

I" • 
I }LC , , End of 1400 data. This card is inserted just before I 
1 , 1 the last card of 1QOO data in the input stream. , 
I--- " of 
, )BC 1 1 When several 1400 programs are being executed in a , 
! I , single os job step, this card is inserted before every , 
!, I set of emulator control cards except the first. I 

L , 

Figure 30. Format of Emulator Control Statements 
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r-----------~,--------------------------------------~,r--------------------------------------------------~, 
I Command I Operand , Description I 
" ---------------+,------------------------------------------------~~ 
I
I IAALTERI 'I I IAADDRI=nnnnn,IDDATAI=data[,!!ODE=Il!I'!I]! I' Stores BCD characters (DATA) in move (!!) or load I 

/ \ I \ / \ / \ (Ll mode at the 1400 storage address (ADDR). , 
I I , , 
, , XADDR=nnnnnn,XDATA=data , Stores hexadecimal data (XDATAl at the , 
" I hexadecimal address (XADDR). , 
1-------+, -- , , 

" 

\CcLLEAR! II CORE= ~_nnt " Sets all of 1400 storage to an alphameric charac- I' 
/ ~ ~ ter (n) or an alphameric character with a word-

I I I mark Ln). I 
" , , 
'CONV~RT t \AADDR! =nnnnn , Converts a 1400 storage address to its corres- , 
I ,/ \ , ponding System/370 hexadecimal address. I 
" , , 
\ !~ISPLAYt ~ SENSE : Displays the status of the sense switches. 

; : !~NQUIRY! : Displays the status of the InqUiry Status latch. 

'1 , 
~ : !~EG! ; Displays the contents of the IAR, AAR, and BAR. 

'1 , 
~ : !~TATUS! : Displays all of the above operands. 

, 1 , 

: : !~:PEt[=CU] : 

" I '1 , 
" I 
: ; l~iSK! [=cm] : 

l' , l' , 

Displays both the ddname of the system/370 device 
assigned to emulate the 1400 device and the 
System/370 device address; if only TAPE is 
entered, all tape assignments are displayed. 

Displays the ddname of the System/370 device 
assigned to emulate the 1400 device; if only DISK 
is entered, all disk aSSignments are displayed. 

I 1 UR I Displays the assignments of all of the 1400 unit 
I I I record devices. 
I I I 
, I CONFIG , Displays the assignments of all devices used by 
'1 , the 1400 program. 
, t I 
I I \AADDR!=nnnnn I Displays 40 positions of emulated 1400 storage 
I I / \ I starting at the address specified. 
I I I 
I I XADDR=nnnnnn I Displays 20 bytes of emulator partition starting 
I I , at the address specified. 

" 1 I DUKP ,no operands , Dumps the entire emulator partition (in EBCDIC) 
l' , and 1400 storage (in BCD). 
'1 , 
I , FROK=nnnnn(,To=nnnnn] I 
'1 I 
" , ,1 , 
I I I 

Dumps 1400 storage from the FROM address to the 
TO address (in BCD), or if the TO operand is 
omitted, dumps from the FROM address to the end 
of emulated 1400 storage. 

, 1 XFROI'!=nnnnnn,XTO=nnnnnn I Dumps the emulator partition from the XFROM 
I I , address to the XTO address (in EBCDrC). 

-~ 

Ir-- 1 , 
, EOJ ,no operands

l 

I Ends the 1400 job. , 
l' , , 
, I \AALLI , Ends the OS job step when several 1400 programs , 
I 1 I \ I are being executed in a single job step. I 
'I --------_+__ , 
I
I \TSETI I, IAF=nnnnn I Loads the specified address into the IAR, AAR, or I 

I \ AAR=nnnnn I BAR. I 
I I BAF=nnnnn, I 
I' 1 -of 
'I \SSTART! ',no operands , Starts a 1400 program at the next sequential I 

/ \ , instruction. I 
" , I 
, , lAADDR =nnnnnt ' Starts at the address specified. I 
I I , I 
I' , I 
, I \REESET! , Emulates the Start-Reset and Start keys. I 
I I / \, , 
I-- I I I 
I \TN! I SENSE( =abcdefg] , Turns on (TN) or off (TF) the sense switches , 
,/TF\ , I specified, or all switches if only SENSE is I 
I I , specified. I 
I I I I 
I 1 II INQUIRY! I Turns on or off the Inquiry Status latch. I 
, I / I I 
• I , .I 

Figure 31. Format of Emulator Commands 
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Because 1400 programs and data are in BCD, the emulator accepts BCD characters, but it 
translates them into codes that are easier to use with System/370. The sequence of BCD 
characters before translation is CWBA8421, where C represents the check bit and W the 
wordmark bit. After being translated into internal code, sequence is 8421BAWC, where bit 
C is always zero. Figure 32 shows this translation as well as translations to other 
codes used by the emulator; all are for BCD characters without wordmarks. For BCD 
characters with wordmarks, bit six of the internal code character is 1. For example, an 
A with a wordmark is 1E in internal code. 
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iii i 
I , ,EBCDIC or , 
1 , IAlternate Model 

, , I lor Even-paritYIOdd-parity IInternal 
I Collating' 1400, 1 Normal Mode INormal Model Code I 1400 , 
,Sequence ICard CodelBCD Code1 (Bit 1=1) ,(Bit 1=0) ,(Bit 7=0) IGraphicl 1400 Character 
'r-------+I------~I----~ , +-------~----~--------------------~. 
, 00 I , C I 40 , 
t , t I I 
, 01 t 12-3-8 I BA821 I 4B , 
, , " 1 
, 02 ,12-4-8, CBA84 I 4C I 
'I I I 
'1 I , 
, 03 I 12-5-8 BA841 I 4D , 'I , , 
, 04 ,12-6-8 BA842 1 4E I 
'I I I 
I 05 I 12-7-8 CBA84211 4F t 

" I I , 06 I 12 CBA I 50 I ,t I , 
, 07 1 11-3 - 8 CB 821 I 5B I 
" I , 
, 08 I 11-4-8 B84 I 5C I 
l ' I , 
, 09 '11-5-8 CB841 I 5D I 
, , 'I I 
I 10 ,11-6-8, CB842 , 5E I 
, J " I 
, 11 I 11-7-8, B8421 , 5F , 
, , 'I , 
, 12 1 11 1 B , 60 , 

1 I " , 
1 13 , 0-1 1 CA 1 I 61 , 
1 1 I' 1 
, 14 , 0-3-8 I CA821 , 6B I 
I , It' 
, 15 , 0-4-8 I A84 , 6C , 
, , " I 
1 I I I 
, 16 , 0-5-8 I CA841 6D I 
, I I I 
1 17 , 0-6-8, CA842 6E I 
I " , , 18 , 0-7-8, A8421 6F 
, , I 
, 19 , 2-8 I A 7A 
t , , 

00 

OB 

OC 

00 

OE 

OF 

10 

1B 

1C 

1D 

1E 

1F 

20 

21 

2B 

2C 

2D 

2E 

2F 

3A 

, 
f 
I 
I 
I , 
I 
I 
I 
1 
1 
I 
1 
I 
I 

00 

BC 

CC 

DC 

EC 

FC 

OC 

B8 

C8 

D8 

E8 

F8 

08 

14 

B4 

C4 

D4 

E4 

F4 

04 

, , , 
I , ):() 

I , 
, r , 
, < , 
, * 

fll 
1&+ , 
I $ , 
I * , , ] , 
I , 
f t:. 

/ 

, 

\ 

is 

Blank 

Period 

Lozenge or Right 
Parenthesis 

Left Bracket 

Less Than 

Groupmark 

Ampersand or Plus 

Dollar Sign 

Asterisk 

Right Bracket 

Semicolon 

Delta 

Minus 

Slash 

Comma 

Percent or Left 
Parenthesis 

Word Separator 

Backslash 

Segment Kark 

Substitute Blank 

, 20 , 3-8 I 821 7B 3B • = I BO , Number or Equal Sign t 
I 1 , 1 

, 21 I 4-8 , C84 
I , I 
, 22 I 5-8 1 841 
, I I 
I 23 I 6-8 , 842 
, , I 
, 24 I 7-8 , C8421 , , , 
, 25 , 12-0, CBA82 
1 I , 
I 26 , 12-1, BA1 

27 

28 

29 

30 

31 

12-2 

12-3 

12-4 

12-5 

12-6 

BA2 

CBA21 

BA4 

CBA41 

CBA42 

7C 

7D 

7E 

7F 

co 

C1 

C2 

C3 

C4 

C5 

C6 

3C 

3D 

3E 

3F 

80 

81 

82 

83 

84 

85 

86 

I I 
I co i' 1 At Sign or Single 
I I 
I DO I Colon 
, , I 
I EO I > I Greater Than 
I 1 , 
I FO 'v I Tapemark 
, I , 
f AC I? I Plus Zero 
I , I 
I 1C 'A I A 
I r f 
, 2C ,B I B 
, I I 
I 3C I C I C 
1 1 I 
, 4C I DID 
1 I I 
, 5C IE, E 
, , I 
, 6C IF, F 

Quote, , , , , 
I 
I 

L-______ ~ ________ ~ __ , ____ ~ ______ ~ ____ ~ ________ ~' ________ ~I ______ ~I ___________________ ~ 

Figure 32. Character Code Correspondence (Part 1 of 3) 
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, , , , , , 
I , EBCDIC or , I , , , I ~lternate Mode, I , , 
I lor Even-parity,Odd-parity 1Internal , , 

,Collating, '400 I , Normal Mode ,Normal Mode, Code , '400 , , 
,Sequence ICard CodelBCD Code, (Bit '=1) (Bit '=0) ,(Bit 7=0) ,Graphic, 1400 Cha racter , 
I , 1 1 f f , , 32 12-7 , BA421 , C7 87 1 7C , G , G I 
I , , , I , I 
I 33 '2-8 , BA8 , C8 88 , 8C 1 H , H , 
I , , , , I , , 3~ 12-9 , CBA8' I C9 89 1 9C I I 1 I , 
I I I , I I , 
I 35 "-0 I B82 I DO 90 I A8 , 1 Minus Zero 1 , I I I I I , 36 '"-, I CB1 I D1 91 18 I J I J I 
I , I I I 1 
I 31 11-2 1 CB2 , D2 92 28 , K I K 1 , 1 1 1 , 1 , 38 11-3 1 B21 1 D3 93 38 I L , L 1 
1 , 1 , I 
1 39 1'-4 I CB4 D4 91$ 48 1 M t M 1 , I I I , , 40 11 -5 1 B41 D5 95 58 , N , N , , , I I , , 41 '"-6 I B42 D6 96 68 ° , 0 I , I , , , 42 "'-7 1 BC421 D7 97 78 p I P I , 1 , , , 43 11-8 I CB8 D8 98 88 Q , Q I 
I 1 , , , 1$4 11-9 I B81 D9 99 98 R , R I , 1 1 , 
t 45 0-2-8 1 A82 EO AO A4 :j:: I Record Mark 1 
1 , 1 , , 46 0-2 I CA2 E2 A2 24 S , S , 
1 I 1. I , 47 0-3 I A21 E3 A3 34 T , T I , I I , 
1 48 0-4 t CA4 Eq A4 44 U 1 u , 
1 I I t 
I 49 0-5 t A41 E5 A5 54 V I V I 
I 1 , I 
1 50 0-6 1 A42 E6 A6 64 W I w , 
1 I , , I 
I 51 0-7 1 CA421 , E7 A7 74 X , X I , I I 1 I 
t 52 0-8 , CA8 1 E8 A8 84 y 1 y I , , I I , 
1 53 0-9 I A81 , E9 A9 94 Z 1 z I , I I , , 
1 54 0 I C82 I 'PO BO AO 0 , 0 , 
I I I I I 
1 55 1 I 1 I 1"1 B1 10 1 , 1 I , I I I I 
1 56 2 I 2 I 1"2 B2 20 2 , 2 I , 1 I. , I 
1 57 3 , C21 1 'P3 B3 30 3 I 3 I 
1 I I I I I , 58 4 I 4 I 1"4 B4 40 I 4 I 4 , , I I I , I 
1 59 5 I C41 , 1"5 B5 50 , 5 1 5 I , r r r , 
I 60 6 I C42 , 'P6 B6 60 I 6 , 6 
I , I I I 
I 61 1 I 421 1 F7 B7 70 I 1 I 7 
I I I , , , 62 8 , 8 , 1"8 B8 80 I 8 I 8 , I 1 I , 
I 63 9 I C81 , F9 B9 90 I 9 , 9 
'- , 

J I 

Figure 32. Character Code Correspondence (Part 2 of 3) 
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r-- i 

,The following MLP (Multiple Line Punch) codes are accepted when reading from cards only. Cards , 
,are read in even-parity normal mode r but bit' is O. To make the MLP code valid r the 8-9 punch is, 
'stripped off the 1400 card code and the remainder is translated to internal code. The 1400 , 
,graphic corresponds to internal code, not to 1400 card code. , 
,Note: MLP codes 12-8-9 r 11-8-9. 0- 8- 9, and 8- 9 produce 00 in internal code. , , , i 

, , , EBCDIC or t , , , Al ternate Mode, , , , ,or Even-paritylOdd-parity ,Internal I 
,Collating, 1400 , , Normal Mode ,Normal IIJode, Code , 1400 , , 
,Sequence ICard CodeJBCD Code, (Bit 1=1' , (Bit 1=0) ,(Bit 7=0) ,Graphic, '400 Character , 
I 1 , , , , I , 1 , 00 , 12-8-9 t , 08 I , 00 , , , , I J , , , , , , , 01 ,12-1-8-9 I , 09 1 , 1C , A , , , , , , , , , , , , 02 112-2-8-9 , , OA , , 2C , B , , , , , , , , , 1 , , 03 ,12-3-8-9 , , OB , , 3C , C , , , , , , , , , , , , OLl 112-4-8-9 1 , OC , , 4C , D , , 
1 , , , , , , I , , 05 ,12-5-8-9 , OD , , 5C , E I 1 , I 1 , , , , , 
I 06 ,12-6-8-9 , OE , , 6C I F , , , , , , , , , 07 ,12-7-8-9 , OF , , 7C , G , , 1 , , , , , 08 , 11-8-9 , '8 I , 00 , 
I , , , , , , 09 ,11-1-8-9 1 19 , , 18 J , 
1 , , 1 , , , 10 ,1'-2-8-9 , 1A , , 28 K , 
I , , , , , , 11 ,11-3-8-9 , 1B 1 , 38 L , , 1 , , , , , 12 ,'1-Ll-8-9 , 1C , I 48 IIJ , , , , , I , , 13 ,'1-5-8-9 , , 1D , 1 58 N , , 1 , , , , , 
I 14 ,'1-6-8-9 , , 1E , , 68 ° 

, 
1 '" 1 1 J , , , 15 ,"-7-8-9 , , 1F , 78 , P , , , , , , , , , 16 , 0-8-9 , , 28 , 00 , , , , , I , , , , 17 , 0-1-8-9 , , 29 , 14 , I , , , , , , , , , 18 , 0-2-8-9 , , 2A , 24 , S , , , , , , , , , 19 , 0-3-8-9 , , 2B , 34 , T , , , , , , , , , 20 , 0-4-8-9 , , 2C , 44 , U , , I I I 1 , , , 21 , 0-5-8-9 I , 2D I 54 , V , , , , , , , , , , 22 , 0-6-8-9 , , 2E I , 64 1 W I 
I , , , , , I I 
I 23 , 0-7-8-9 , , 2F , , 74 , X , , , , , , , I , , 24 I 8-9 , , 38 , , 00 , , 
l f f f t f , , , 25 I '-8-9 , , 39 , , '0 , , , , , I , , , 26 , 2-8-9 , , 3A , , 20 , 2 , , , , , , , , 27 I 3-8-9 , I 3B , , 30 , 3 , , 1 , , , , , 28 , q-8-9 , , 3C , , 40 , 4 , I , , , , , 
I 29 , 5-8-9 , , 3D I , 50 , 5 
I , , , I , , , 30 , 6-8-9 , , 3E , , 60 , 6 , , , , , , , , 31 , 7-8-9 , , 3F , , 70 , 7 
'-- , ---1.--__ ..1-- I 

Figure 32. Character Code Correspondence (Part 3 of 3) 
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This appendix presents the conventions used 
to describe emulator control cards and 
operator commands. It also gives the rules 
of syntax that must be followed when 
preparing emulator control cards or 
entering ccmmands. 

Lower case letters in the description of a 
control card or operator command represent 
variables for which specified information 
is substituted in the actual statement. 
For numeric operands, the number of letters 
equals the maximum number of digits that 
may be written (except for the DU~P and 
ALTER commands) • 

Upper case letters, numbers, and the 
symbols = / ' _ and , represent themselves. 

The characters shown below never appear 
in control cards and commands. 

• Braces { } indicate alternative items. 

• Brackets ( ) indicate optional items. 

• Elipsis ••• indicates that the 
preceding item may be repeated. 

The identification field in an emUlator 
control card or command is a string from 
one to eiqht alphanumeric characters long. 

The keyword is a string from one to 
eight alphanumeric characters long. 

The operand is either a character, an 
alphanumeric character string, a 1400 
decimal address, a System/310 hexadecimal 
address, 1400 data, or hexadecimal data. 

The following syntactic rules must be 
observed: 

• Control card information may begin 
anywbere in a card; commands cannot 
begin with a blank. 

• The order in which a sequence of 
keywords and operands is specified does 
not matter. Each keyword plus operand 
must be separated from the following 
one by a comma. 

• Leading zeros in both 1QOO and 
hexadecimal addresses are ignored and 
need not be entered. 

• You can use lower or upper case letters 
for commands, except in 1400 data, 
which must be entered according to its 
meaning. 

• Numbers and the symbols = / ' _ and , 
must be coded as they appear. 

• The first blank after the first keyword 
ends the command or control card 
statement, except when the blank is 
part of 1400 data, or when a 
continuation character indicates the 
statement is not complete, or when no 
keyword is specified. 

• You can use only one identification 
field per card or line. 

• Hexadecimal addresses and data are 
defined and recognized by the keywords 
XADDR and XDATA, while 1400 decimal 
addresses and 1400 data are defined and 
recognized by the keywords ADDR and 
DATA. 

• You can punch an emulator control 
statement on several cards. To do so, 
~lace any character in column 12, and 
continue the control statement on the 
next card starting anywhere. 

• You can type an emulator command on 
several lines. To do so, type the 
character hyphen (-) as continuation 
character and continue the command on 
the next line. 

• A keyword or operand can span two cards 
or two lines. 

• The maximum length of a command is 485 
characters. 
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A sample program is provided so that the 
emulator can te tested after it has been 
generated. The sample program is a 1400 
object program, in t.he EMUL.EMSAMP data 
set. After Stage II of emulator generation 
but before the Emulator Distribution 
Library has been removed, the sample 
program should be either executed to see if 
any errors can be detected or punched on 
cards to be executed later. The program 
tests emulation of the 1400 card reader, 
card punch, and printer. 

The JCL statements for punching the sample 
program are shown in Figure 33. Underlined 
values represent variables; the others must 
be coded as shown. The EMUL.EMSAMP data 
set must be on the unit specified in the 
UNIT parameter of the SYSUT1 DD statement. 
The JCL statements should be modified when: 

, 11£1iCH.§AM£ MSGLEVEL= (1,1) 
, IIR]£!! PGM=IEBPTPCfI 

• The program name of the emulator to be 
tes,ted is other than the default name 
IIQ:F,14. 

• The emulator needs an MVT region larger 
than 61,440 bytes (60K), or an MFT 
partition other than that assigned to 
the default class. 

The output of the IEBPTPCH utility program 
contains a MEMBER card and the JCL 
statements needed to execute the sample 
program, as shown in Figure 34. The MEMBER 
card must be removed before the job is put 
into the input stream. 

If the job is executed using the MFT 
control program, the job is assigned to the 
default class. The EXEC statement 
instructs the operating system to execute 
program IIQE14. This is the default name 

, , , 
, IISYSPRINT 
, IISYSUT1 
, II 
, IISYSUT2 
, //SYSTN 

JOB 
EXEC 
DD 
DD 

DD 

SYSOUT=A 
DSNAME=EMUL.EMSAMP,UNIT=2311, 
VOL=SER=EMDLIB,DISP=OLD ---
SYSOUT=B 

X 
I 
I , 
I 
I , , 

, /* 

DD 
PUNCH 

L.~ _______________ ___ 

* TYPORG=PO 

Figure 33. JCt Statements for Punching the Sample Program 

MEMBER NAME 
/1~MUL01E 
l/gQ 
//SYSUDUMP 
IISYSEMOUT 
//PRINTER1 
IIPUNCH01 
/ISYSFMCTL 

SPGM 1 
JOB 
EXEC 
DD 
DD 
DD 
DD 
DD 
UR 
UR 
UR 
!LT~R 
EMCTL 
LOAD 

MSGLEVEL=(1,1),]]GIQN=&Q1 
PGM=!.IQE1~ 
SYS OUT= A 
SYSOUT=A 
SYSOUT=A 
SYSOUT=B 

* UNTT=RDR,NAME=SYSEMCTL 
UNIT=PTR,NAMP,=PRINTER1 
UNIT=PNCH,NAME=PUNCH01 
ADD.R=9Q.l,DATA=1 
EOJAADDR=999 
CARD 

The 1400 program goes here. There are no data cards. 

I 
.J 

, , , , , , 
I , , 
1 
1 , , 
1 
1 , 

~--------------------------~ 
1iot~: Underlined values represent variables; the remaining values must be coded as 1 
shown. The ALTER command is required to emulate 1401 and 1460 systems. Remove the I 
ALTER command if the system is a 1440. 1 

--Figure 34. JCL sta tements for Executing the Sample Program 
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assiqned to the emulator at emulator 
generation, and it must be changed if you 
have selected another name. 

Figure 35 shows the first five lines of 
printer output from the sample program. 
Each line contains 132 BCD characters, 
printed using an HN print chain. 
Underlined characters in the first line are 
substitutes for the BCD characters. 
(Figure 8 in the section "Fmulator-1400 

4W01C RIPPLE PRINTPUNCH 

Differences" shows the differences in 
printer graphics.) 

The sample program tests the card 
punching routines by punching the first 80 
characters in each line of printer output. 
Comparing the output of the printer and 
card punch can help you check for errors. 

Figure 36 shows the punches in the first 
card of punched output. The character at 
the top of each column is the BCD character 
that the punch represents. 

UVWXYZ0123456789.) &$* -1,( -, &ABCDEFGHIJKLMNOPQR STUVWXYZ0123456789 .) &$* -1,( -, &ABCDEFGHIJKLMNOPQR STUVilX 
9UVWXYZO 123456789 -.) - &$-* - -I·~, (:;-----:~&ABCDEFGHIJKLMNOPQR STUVWXYZO 123456789 -.) - &$-* - -I-'-c, (,..-----=-r--=':&ABCDEFGHIJKLMNOPQR STUViv 
89UVWXYZ0123456789 .) &$* -I, ( -, &ABCDEFGHIJKLMNOPQR STUVWXYZ0123456789 .) &$* -1,( -, &ABCDEFGHIJKLMNOPQR S'l'UV 
789UVWXYZ0123456789 .) &$* -/,( -, &ABCDEFGHIJKLMNOPQR STUVWXYZ0123456789 .) &$* -1,( -, &ABCDEFGHIJKLMNOPQR S'l'U 

Figure 35. Printed Output of the Sample Program 

UVWXYZ0123456789DD.n[<*&$*Jj6-/,%~\~D#@:>v?ABCDEFGHIJKLMNOPOR STUVWXYZ0123456789 
.11111 11I1II1III 

11111I 111111111 

11111110000000000000000000000011111100000010000000000000000000111111111000000000 
1 2 3 4 5 6 7 8 9 101112131415 \5 17 18192021 2223 2415 26 27 28293031 3233343536373839404142434445464748495051 52535455565758596061 62636465 bb 67 68 69 70 71 7273747576777879 80 

1 1 1 1 1 1 1 11 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 

Z 2 22222212222222222222222222222222221222222212222222 212 2 2 2 2 2 2 2 12 2 222222212222222 

3 3 3 3 3 3 3 3 313 3 3 3 3 3 3 313 3 3 3 3133 3 3 3 3 13 3 3 3 3 13 3 3 3 3 3 3 13 3 3 3 3 3 3 3 13 3 3 3 3 3 3 3 13 3 3 3 3 3 3 3 3 13 3 3 3 3 3 

14444444441444444441444441444444144444144444441444~444 41444444441444444444144444 

5 15 5 5 5 5 5 5 5 5 15 5 5 5 5 5 5 5 15 5 5 5 5 15 5 5 5 5 5 15 5 5 5 5 15 5 5 5 5 5 5 15 5 5 5 5 5 5 5 15 5 5 5 5 5 5 5 15 5 5 5 5 5 5 5 5 15 5 5"5 

66166666666616666666616666616666661666661666666616666666616666666616666666661s6b 

7771777777777177777777177777177777717777717777777177 7 7 7 7 7 717 7 7 7 7 7 7 717 7 7 7 7 7 7 7 717 7 

88881888888888188811111811111881111111111188888888188888888188888888188888888818 

99999199999999919999999999999999999999999999999999 919 9 9 9 9 9 9 919 9 9 9 9 9 9 919 9 9 9 9 9 9 9 91 
1 2 3 4 5 6 7 8 9 1011 121314151617 18 19 2021 22232425262728293031 32333435363738394041 42434445464748495051 52535455565758596061 62636465666768697071 727374757677787980 

IBM~ 

Figure 36. Punched Output of the Sample Program (First Card Only} 
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Because of differences in record formats 
and ~ata representation of 1400 tapes, it 
is often advantageous to reformat data on 
tape before executing a 1400 program on 
System/370. ~he tape preprocessor program 
and the tape postprocessor program run as 
~roblem programs under control of as MFT 
and MVT. The programs are started using 
JCL statements. 

The preprocessor program converts data 
files in 1400 format on seven-track or 
nine-track tape to data sets in spanned 
format. Data sets in spanned format can be 
on seven-track or nine-track tape or on 
direct access storage devices. The 
preprocessor reads physical records from 1 
to 200,000 bytes long and writes physical 
records up to 32,755 bytes leng. 

The postprocessor program converts data 
in spanned format written by the emulator 
to data files in 1400 format on seven-track 
or nine-track tape. The postprocessor 
reads physical records up to 32,755 bytes 
long and writes physical records from 1 to 
200,000 bytes long. 

The programs process tapes with 
densities of 200, 556, 800, and 1600 bits 
per inch (bpi) and with mixed densities. 
The programs also process tapes with data 
in even, od~, and mixed parity. Tapes with 
data in even parity and odd parity are 
processed by the programs themselves, while 
tapes with data in mixed parity are 
processed partly by an error recovery 
procedure (FRP) of the operating system. 

You need: 

- 4,096 bytes of main storage for the 
tape preprocessor program and 5,226 
bytes for the tape postprocessor 
program (does not include buffers) 

- One input and one output buffer large 
enough to hold the longest record to be 
formatted 

e One system input device for JCL and 
control statements 

• One system output device for a summary 
listing and error messages 

- One system console 

• At least two I/O devices to read and 
write data 

seven-track and nine-track tapes may be 
used as input or output for preprocessing 
and postprocessing jobs. The Data 
Converter must be installed on the control 
unit of a seven-track tape in order to use 
seven-track tape for preprocessor output or 
postprocessor input. Output from 
preprocessor and input to the postprocessor 
can be on direct access devices. 

The input buffer for a preprocessor job and 
the output buffer for a postprocessor job 
must be large enough to hold the longest 
1400 record in the file. If the size of 
the longest record is unknown, select a 
buffer size you think sufficient and run 
the preprocessor. The output data set 
contains an end-of-volume summary for every 
tape volume processed. The summary gives 
the size of the longest record formatted, 
and indicates whether there were any 
records too long for the buffer. You may 
use this information to establish the 
correct buffer size for subsequent 
formatting. 

Because output from a preprocessing job 
and input to a postprocessing job are in 
spanned format, each physical record 
includes some control information (see 
"Processing 1400 Labels" in this appendix 
and "Spanned Format" in the section 
"Processing Data"). You must include space 
for this control information when computing 
the buffer size. Buffer space is increased 
by 4+4n bytes, where n is equal to the 
number of input records or segments of 
input records in an output block. For 
example, if the input block size is 80 
bytes per record and you want to block your 
data at five records per block, the output 
block size should be 424 or 
(80 e 5)+(4+(4-5». When specifying buffer 
space: 

e The emulator input block size should 
equal the preprocessor output block 
size. 

- The postprocessor input block size 
should be equal the emulator output 
block size. 
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In order to keep the original 1400 labels 
when converting tapes to spanned format, 
tapes are converted as one-reel reel files. 
If you cannot convert one input reel to one 
output reel: 

• Use a larger output tape. 

• Specify a higher output density. 

• Specify a larger buffer for spanned 
records (preprocessor). 

• Re-create the input tape, using a 
smaller buffer for spanned records 
(postprocessor) • 

• Replace a worn output tape with one 
that is in better condition. 

• Create a shorter input file. 

If none of the above are appropriat~, 
two output tapes may be used, but the 
emulator cannot backspace from the second 
tape back to the first. 

Note: Tapes in 1400 format having records 
longer than 32,155 bytes must be formatted 
before being used by the emulator. 

PROCESSING 1400 TAPEMARKS 

OS cannot distinguish System/310 tapemarks 
from 1400 tapemarks. Consequently, both 
types of tapemarks cannot be written on the 
same tape. On 1400-format tapes, any 
tapemark encountered is assumed to be a 
1400 tapemark. On System/310 tapes 

BDW SDW 

4 bytes 4 bytes 

Figure 31. Format of the Tapemark Record 

ID 

(spanned format), any tapemark encountered 
is assumed to be written by the operating 
system. To save 1400 tapemarks, the 
preprocessor rewr~tes them as "tapemark 
records." These tapemark records define 
the relative position of the 1400 tapemark. 

The format of the tapemark record is 
shown in Figure 37. After the interrecord 
gap (IRG). there is a block descriptor word 
(BDW) of 4 bytes and a segment descriptor 
word (SDW) of 4 bytes. These are followed 
by 12 bytes of data describing the 
tapemark. The identification field of the 
tape mark record will always contain 
hexadecimal FFOOOOOO. The tapemark trace 
field contains the relative record number 
(block number) of the preceding tanemark 
record on a tape volume. If this is the 
first tapemark record, the field is set to 
1. If the data set is being written on a 
direct access device. the tape mark trace 
field contains the relative track and 
record number of the preceding tapemark 
record. 

PROCESSING 1400 LABELS 

To avoid having more than one label on a 
tape, 1400 header ana trailer labels are 
written as by the preprocessor data 
records; that is, each header or trailer 
label will have its own BDW and SDW in 
spanned format. This permits the operating 
system to recognize Systemj370 labels, but 
only the emulator and the tape formatting 
programs can recognize the data record as a 
label. Figure 38 shows how the 1400 tape 
is modified by the preprocessor. The 
postprocessor removes the BDW and SDW when 
returning the tape to its original format. 

T apemark Data 

Tapemark 
Trace 

Zeros 

4 bytes 4 4 
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1400 Form at • __ ----~------------~~~~\~----------------------~~J~----------------~----~. r \ 

IRG Tapemark IRG Trailer Label IRG Tapemark IRG 

~ __ ~ ______________ ~~~l~ ____________________ ~~~l~~ ____________ ~ ____ -J 

\ \ 

Spanned F orma _~J 

? 
' r 

IRG 
Tapemark 

IRG 
Record 

)) 
\ \ 

1 , 
BDW SDW Trailer Label IR 

) 
"1 

G Tapemark 
Record 

IRG 

Figure 38. Modifying 1400 Header and Trailer Labels 

Figures 39 and 40 show the correspondence 
between input and output character codes 
for both tape formatting programs. 
Even-parity normal mode and alternate mode 
characters in spanned format are the same 
as EBCDIC characters. Seven-track tapes 
are accepted and produced at 200. 556, or 
800 bpi and nine-track tapes are accepted 
and produced at 800 and 1600 bpi. 

The tape preprocessor program converts data 
sets in 1400 format on seven-track or 
nine-track tape to data sets in spanned 
format.- It reads and reformats any 1400 
record up to 200,000 bytes long, so _that 
the 1400 file can be read by the emulator. 

You should know the exact number of 
tapemarks on the reel of tape to be 
formatted. Although tapes can be formatted 

.--
1 

without specifying the number of tapemarks, 
the preprocessor operates more efficiently 
when it is known. The tapemark information 
cannot be supplied using Jct statements. 
The console operator will supply it when 
responding-to the WTOR message IIQ3010. 

After receiving the operator response, 
the preprocessor formats one reel of tape, 
and stops after having read the number of 
tapemarks specified by the operator. If 
the operator has specified ALL, the 
preprocessor formats all readable data on 
the tape, and stops when the tape comes off 
the reel or when an I/O error is 
encountered. After the data has been 
formatted, the preprocessor issues an 
end-of-volume summary (message IIQ305I), 
closes both input and output data sets, and 
issues message IIQ3010 again. If there are 
other files to be formatted, the operator 
should mount the appropriate files and 
respond to message IIQ301D by specifying 
the number of tapemarks on the next file. 

~ '------------------------------, , OUTPUT , 
, INPUT (1400 Format) ,(Spanned Format) I 
~-------------------------T --+,------------------------.------~ , , , Tape Data Sets on Disk, or , 
, 1-Track Tapes , , 9-Track Tapes, or 7-Track Tapes , 
'(Data Translator On - BCD)! 9-Track Tapes ,(Data Converter On - EBCDIC) , 
I--- , --+ ~ 
1 Even Parity , Normal Mode, Even Parity , Normal Mode, Even Parity , , , , , 
, Odd Parity , Normal Mode, Odd Parity ,Normal Mode, Odd Parity , , , I , 
, Mixed Parity , Normal Mode, Even and Oddl Normal Mode, Even and Odd , , , Parities Interspersed , Parities Interspersed , , , , 1 , , Alternate Mode , Alternate Mode (Appears to be , , , , even parity) , 

L I .J 

Figure 39. Data Formats Used with the Preprocessor 
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JCL STA TEMENTS 

JCt statements are used to start the tape 
preprocessor program and to define the 
input and output data sets. The statements 
for executing the program will vary 
depending on where the program is 
catalogued, what devices are used for the 
input and output data sets, and the input 
and output data sets themselves. 

The Jct statements used with the program 
are shown in Figure 41. (See Jgb CgntI21 
~£ngy£g~_Re!~~n£~, GC28-6704 for more 
information on Jct statements, and T~~ 
LaQ~l§, GC28-6680 for detailed information 

on the LABEL parameter of the DD 
statement. ) 

Parameters that define input data are shown 
in Figure 42. The block size of the input 
data is the only attribute not defined in 
the SYSUT1 DD statement. The length of the 
longest input record (block size) for the 
preprocessor should be specified in the 
PARM field of the EXEC statement. More 
than one input volume can be formatted. 
After the first volume is formatted, the 
operator is asked to remove the formatted 
volume and mount an unformatted one. 

. ~----. -----------------, 
1 INPUT 1 I 
1 (Spanned Format), OUTPUT (1400 Format) , 
r--- , ----<~i~--------------------~, 
1 Tape Data Sets on Disk, or 1 9-Track Tapes, or I , 
19-Track Tapes, or 7-Track Tapes, 7-Track Tapes , 7-Track Tapes , 
1 (Data Converter On - EBCDIC) 1 (Data Converter On - EBCDIC), (Data Translator On - BCD) , 
\- ,------+1-------, 
1 Normal Mode, Even Parity ! Normal Mode, Even Parity I Even Parity , 
, , , I 
, Norma.l Mode, Odd Parity , Normal Mode, Odd Parity I Odd Parity I 
1 1 1 I 
1 Normal Mode, Even and Odd , Normal Mode, Even and Odd 1 Mixed Parity 1 
1 Parities Interspersed , Parities Interspersed 1 , 
, 1 , , 
, Alternate Mode 1 Alternate Mode ,Even Parity , L-_________________ ----------~ ____ --J~ ____________________ --____ ~ 

Figure 40. Data Formats Used With the Postprocessor 

r-- --.------, 
, st at einent Use , 
r i 
, JOB 1 starts the job. , 
\--------------t-----.... ~ -f 
1 EXEC 1 Specifies the program name (PGM=IIQPRE) and the block size of the I 
, I input data set (PARM=blocksize). I 
r-----------t ~ , 
, SYSPRINT DD 1Defines a sequential message data set containing system messages, , 
~ , error messages, and volume summaries. 1 
\-- "' --t i 
, SYSUT1 DD ,Defines a sequential data set on a magnetic tape to be used as , 
, , inpu t to t he pre processor. , 
\----- + i 
, SYSUT2 DD ,Defines a sequential data set on a magnetic tape or a direct access, 
, ldevi~e to receive the output from the preprocessor. , 
L--

Figure 41. Jct Statements for the Preprocessor 
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.--- ------�~I----------------------~----------'----------·----------~'~I 
I Data Attribute II 7-Track Tape , 9-Track Tape I 
r------------------+, , -f 
1 status/Disposition " Not Required I Not Reguired , , " , . 
1 Device , I UNIT=2400-2 I UNIT=2400 , 
\ If-- ~ of 
, Label , I LAB EL= (, NL) t LABEL= (, NL) , 

I-- " , • 
, Volume Identification " VOL=SER=number ,VOL=SER=number I 
I------------------++__ --+ , 
I 11 lOI' I 1 Density 1 I , (DEN= 21 ) 2 , Default to 800 bpi 1 
I " I I 
..------------~-----_f+__-----~ , , 
1 Block Size 3 " PARM=blocksize ,PARM=bloCksize , 
I--- 11 , , 
, Pa ri ty , , Not Requ ired 4 , Not Required , 
I---_--------------------~ '---~ I < -f 
, IThis attribute is a subparameter of the DCB parameter of the SYSUT1 DD statement. , 
, 20=200 bni, 1=556 bpi, 2=800 bpi. , 
, 3~he maximum input block size is specified by the PARM keyword of the EXEC statement. , 
, The other par.ameters are specified in the SYSUT1 DD statement. The default value , 
, for PARM is 10,000 by~es; the maximum is 200,000 bytes. The PARM keyword is used so t 
1 that values greater than 32,765 bytes can be specified. , 
, 4Tapes can be read in even, odd, or mixed parity. , 
'------------------~ , 

Figure 42. Defining Input Data for the Preprocessor 

~ll attributes of the output data are 
defined in the SYSUT2 DD statement. At 
least one output volume should be allocated 
to each input volume. If the data from one 
input volume might overflow a single output 
volume, two output volumes should be 
specified. Figure 43 shows the parameters 
of the SYSUT2 DD statement that define the 
output data set for the preprocessor. 

The data can be sent to any tape or disk 
device accepted by BSAM. If using a disk 
device, the Record Overflow feature should 
not be used because the emulator cannot 
backspace over a record that is split 
between two cylinders. 

The tape postprocessor program converts 
data sets in spanned format to data files 
in 1400 format. The data sets in spanned 
format can be on seven-track or nine-track 
tape or on a direct access device. The 
data files in 1400 format must be on a 
seven-track or nine-track tape. 

The postprocessor writes records from 1 
to 200,000 bytes longo When formatted, the 
tape may be used on a 1400 system, by a 
stand-alone emulator, or by Compatibility 
Support/30 or Compatibility Support/40 
programs. Input to the postprocessor must 
be in spanned format. If you want 1400 
tape marks on the output tape, there must 

be a tapemark record wherever a 1400 
tapemark is desired. All 1400 labels must 
be data records; that is, they must have a 
BDW and an SDW. All data sets produced by 
the emulator in spanned format and all data 
sets produced by the preprocessor have this 
format. 

You should know when an input volume 
will need more than one output volume so 
that additional information can be provided 
for the postprocessor. The information is 
provided by program control statements 
submitted with the JCt statements. Program 
control statements define end-of-tape 
(tapemarks and trailer label) on the first 
output volume and beginning-of-tape 
~apemarks and header labe~ for the second 
output volume. If the postprocessor cannot 
write all the data on one volume and you do 
not provide the appropriate program control 
statements, it writes two tapemarks on the 
first volume and starts the second volume 
without writing a tapemark or label. (For 
more information on multiple output 
volumes, see "Defining Output Data."l 

You should know whether mixed-density 
output is needed. The postprocessor can 
write tapes in mixed densities when you 
include the DENSITY program control 
statement with the Jet statements for the 
postprocessor job. 

Program control statements are discussed 
fu·rther under "Defining output Data" later 
in this section. 
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i ~--,,- i i 

I Data Attribute II 7-Track Tape I 9-Track Tape I Disk I 
\---------------H-------------+ I ~ 
IStat.us/Disposit.ion I 1 D1SP= (NEW,KEEP) 1 ID1SP=(NEW,KEEP) 1 lDISP=(NEW,KEEP) 1 , 

, 11· --+ I ..., 
, " ! l2400 l2 , '!2311!3 , 
,Device , 'UNIT=2~OO-2 ,UNIT= 2400-3 ~ ,UNIT= 2314 , 
1 II I 2400-4) I 3330 I 
I H r , , 
ILabel IILABEL=(,~.2I=I} 'LABEL=(,~~I=1l ,Not. Applicable , 
1 11 NL \ I INL \ I I 
, -++ ---+ I ~ 
,Volume Ident.ificationllVOL=SER=(number, ••• )4IVOL=SER=(number, ••• ) 41VOL=SER=(number, ••• ), 
I------------....~---++ -+--------- , ~ 

, 11 ~o~ 1 (DEN=3) I I 
lDensity5 II (DEN= 1) 6 1 or INot Applicable8 1 
, 112 ,Default t.o 800 bpi7 , , 
r- ++ , , , 
,Block Size5 I' (BLKSIZE= lblocksize/}, (BLKSIZE= .~blocksizel) I (BLKSIZE= ~blocksizel , 
, , , 1200 \ I (].2.22 \ I 12200 ~ I 
, -H·--------------+ +- ~ 
,Parity5 I I (TRTCH=C) 1Default to Odd ,Default to Odd I 
.. ++ --+---r- , ~ 
, 1 I , ,SPACE=dasd space I 
lSpace on DASD 'INot Applicable INot Applicable ISPL1T=daso space 1 
, I' , 1SUBALLOC=dasd space I 
, 1 1 1 , I 
IData set Name "DSNAME=dsname IDSNAME=dsname IDSNAME=dsname , 
r----~-------++ , ,-----~ 
IRecord Format 'IFECFM=~VS I IRECFM=~VS I 'RECFM=~VS I , 
I , ,1~~.2\ ,1.Y~2\ ,I~~\ , 
I II 1--1 
11 Specify when LABEL=(,SL). 1 
12 2400 specifies a nine-track, 800 bni tape drive; 2400-3 specifies a nine-track, 1600 I 
I bpi tape drive; 2400-4 specifies a nine-track, 800 or 1600 bpi tape drive. Any I 
I nine-track tape unit accepted by BSAM may be specified. I 
13 May be any disk unit accepted by BDAM. I 
141f an input volume reguires more than one output volume, two output volume serial I 
I number~ must be specified. I 
15This attribute is a subparameter of the DCB parameter of the SYSUT2 DD statement. , 
16 0=200 bpi, 1=556 bpi, 2=800 bpi. , 
171f output density is 1600 bpi, specify the parameter DEN=3; otherwise let DEN default I 
, to 800 bpi. I 
18 Density is not specified for disk, but SPACE must be indicated: , 
I SPACE=(units, (guantities,increments)) ! 
I I 

Figure 43. Defining Output Data for the Preprocessor 

JCL STATEMENTS 

JeL statements are used to start the tape 
- postprocessor program and to define the 
input and output data sets. The statements 
for executing the program vary, depending 
on where the program is catalogued, what 
devices are used for the input and the 
output data sets, and the input and output 
data sets themselves. 

The JeL statements used with the 
postprocessor are shown in Figure 44. (See 
~QE_£Qn1£ol_1~Dquag~-B~!~~D£~, GC28-670U 
for more information on JCt statements and 

!~2~~~el§, GC28-6680 for detailed 
information on the LABEL parameter of the 
DD statement.) 

Defining Input Data 

All attributes of postprocessor input data 
are defined in the SYSUTI DD statement. 
Input to the postprocessor is in spanned 
format. Figure 45 shows the parameters of 
the SYSUTI DD statement that define the 
input data set for the postprocessor. 
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,- , 
, statement , Usage , 
, • -t 
, JOB 1 starts t he job. , 
~ , ~ 

1 EXEC , Specifies the program name (PGM=IIQPOS) and the block size for the 1 
1 , output data set (PARM=blocksize). , 
f-.,- I --.- ? ~ 
, SYSPBINT DD 1 Defines a sequential message data set containing system messages, , 
, , error messages, and volume summaries. , 
..----------+- , 
1 sysnT1 DD , Defines a sequential data set on a magnetic tape or a direct access , 
1 , device to be used as input to the postprocessor. , 
I--- +-- ~ 
, SYSnT2 DD 1 Defines a sequential data set on a magnetic tape to receive the , 
, , output from the postprocessor. , 
r f-------------.... , 
, SYSIN DD , Provides control data for the postprocessor job. The control data , 
1 , set is in the input stream and contains the program control , 
1 t statements needed to create header and trailer labels when a single I 
I , input volume (SYSUT1) needs more than one output volume (SYSUT2). I 
, ,Note: Postprocessor jobs with no program control statements must I 
, , specify SYSIN DD DUMMY, with the DCB parameter specifying a I 
1 , bloc ksize. , 
L , ______ ----. _______ ~ ___ --_J 

Pigure 44. JCt Statements for the Postprocessor 

Except under specific conditions, the blOCK 
size of the output data is the only 
attribute not defined in the SYSUT2 DD 
statement. These conditions are explained 
below. The physical record length (block 
size) of the output data file for a 
postprocessor job should be specified in 
the PARM keyword parameter of the EXEC 
statement. The PARM keyword is used so 
that values greater than 32K can be 
specified. The JCL parameters that define 
output data for the postprocessor are shown 
in Figure 46. 

21li~1F-!~1QflI_lliPUL-WIIli_~Q111PLE~!~1Q~] 
OUTPUT: If a full or nearly full emulator 
output volume is being postprocessed, the 
postprocessor output may need two tape 
volumes. Tn this case, the postprocessor 
creates a trailer label for the first 
output volume and a header label for the 
second output volume. The TLABEt and 
HL~BEL program control statem~nts specify 
the labels and tapemarks to be created by 
the Fostprocessor. 

If you ~o not provide these control 
statements, t~o tapemarks are written when 
the end-of-volume reflective strip is 
sensed on the first output volume: and the 
output file is continued on the next volume 
without a header label. 

The TLABEL program control statement 
defines the series of records or tapemarks, 
or both, to be written when the 

end-of-volume reflective strip is sensed on 
the first of the two output volumes. The 
HLABEL program control statement defines 
the series of records or tapernarks, or 
both, to be written when a second output 
volume is mounted while postprocessing one 
input volume. The formats of the HLABEL 
and TLABEL statements are described under 
"Program Control Statements." 

MIXE~~DEli~IIX-I!R!~: The operating system 
does not write tapes in more than one 
density. If a mixed-density tape must be 
preparea for a 1400 system, the 
postprocessor writes the first part of the 
tape in one density and then moaifies the 
DCB and writes the rest of the tape in 
another density. The DENSITY program 
control statement defines how many records 
are to be written in the first density. 
The format of the DENSITY statement is 
described under "Program Control 
Statements." 

PROGRAM CONTROL STATEMENTS 

Normally, JCL statements provide the 
required information for output data. 
Additional information must be supplied to 
the postprocessor when: 

• A postprocessor input tape will, when 
reformatted, use two output tapes. 
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.-----------------------TT i --, 
1 Data Attribute " 7-Track Tape I 9-Track Tape I Disk I 
\-------------++_ +- I ---f 
I status/Disposition IIDISP= (OLD,KEEP) 1 1DISP=(OLD,KEEP) 1 1DISP=(OLD,KEEP)1 I 
~ " I , • 
1 11 I l2400!2 I l2311!3 , 1 Device I,UNIT=2400-2 lUNIT= 2400-3 IUNIT= 2314 1 
1 , I I 2400-4 1 3330 . , 
I-- ++ +-- 1 -f 
, Label , I LABEL= (, ~~11l lLABEL= (, s~l!n ,Not Applicable • 
, , , ~ NL , I t NL ~, , 

I " , I , 
, Volume Identifica tion "VOL=SER= (num ber, ••• ) I VOL=SER= (number, ••• ) ,VOL=SER= (num ber, ••• ) , 
\-------------++ +- , -", 
1 11 I 0 I 5 '( DEN = 3) I , 
, l)ensi ty- 11 (DEN= 1 ) , or ,Not Appl icable 1 
1 'I 2 IDefault to 800 bpi6 , , 
r-- I I +----r- I -f 
1 Block Size- I' (BLKSI'lE=blocksize) ,(BLKSIZE=block.size) ,(BLKSIZE=block.sizel , 
I " I , ~ 
, Parity~ 11 (TRTCH=C) ,Default to Odd ,Default to Odd I 
\- ------++ , ~ , ---f 
, Data set Name 11 DSNAME=dsname 'DSNAME=dsnam~ ,DSNAME=dsname , 

'" I 1 ,IS Feci fy "When LAB EL= (, SL) • I 
,22400 specifies a nine-track, 800 bpi tape drive; 2400-3 specifies a nine-track, 1600 I 
I bpi tape drive; 2400-4 specifies a nine-track, 800 or 1600 bpi tape drive. Any I 
, nine-track tape unit accepted by BSAM may be specified. , 
13 May be any disk. unit accepted by BDAM. I 
'~This attribute is defined as a subparameter of the DCB parameter of the SYSUT' DD 1 
, statement. , 
15 0=200 bpi, 1=556 bpi, 2=800 bpi. I 
16 If input density is 1600 bpi, specify the parameter DEN=3; otherwise let DEN default I 
, to 800 bpi. I 
i ---' 

Figure 45. Defining Input Data for the postprocessor 

.-- , i I 

I Data Attribute " 7-Track Tape I 9-Track Tape I \- --~,~,----- --------4,.------------------------~, 
,Status/Disposition I' Not Require~ , Not Required , 
\-----.-__ ---------------++_ ----11---------- ----f 
I Device " UNTT=2400-2 1 UNIT=2400 , 
, ------41+'------------------~---------~1-------------------------- -f 
, Label , , LABEL= (, NL) 1 LABEL= (, Nt) , 

I--- " I, ~ 
1 Volume Identification " VOL=SER=number ,VOL=SER=number I 
\-------------------++- --+-----------~-~ 

1 11 lO! 1 I 1 Densityl 11 (DFN= 2', ) 2 I Default to 800 bpi , , ,! I , 

r- " , -f 
, Block Size 3 "PARM=blocksize, PARM=blocksize , 
I-- 1t --+ ~ 
1 Parity 11 Not Requirea~ 1 Not Required , 
~ I I • 

,lThis attribute is a subparameter of the DCB parameter of the SYSUT2 DD statement. , 
12 0=200 b~i, '=556 bpi, 2=800 bpi. Tf the DENSITY program control statement is use~, , 
, this parameter is not needed. 1 
13The output block size is specified by the PARM keyword parameter of the EXEC 1 
1 statement. The other parameters are specified in the SYSUT2 DD statement. The , 
I default value for PAR~ is 10,000 bytes; the maximum is 200,000 bytes. 1 
l~Tapes can be "Written in even, odd, or mixed parity. I 
L- -I 

Fiaure 46. Defining output Data for the Postprocessor 
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• Mixed-density postprocessor output is 
needed. 

Program control statements provide this 
information. 

There are two types of program control 
statements: function statements and data 
statements. There are three function 
statements: ELABEL, TLABEL, and DENSITY. 
A function statement must have a period in 
column 1, a slash in column 2, and a blank 
in column 3. The function and its 
parameters can appear anywhere between 
column 4 and column 71. Only one function 
can be coded on a card. 

A data statement contains the image, or 
a segment of the image, of a header or 
trailer label. The data statement has no 
keyword. It is identified by its following 
an BLABEI or TLABEL function statement. 

Note: No comments are allowed on function 
or-data statements. 

nsing the DENSITY statement, the 
postprocessor can create a mixed-density 
1400 tape. The first part of the tape, 
usually the header label and tapemarks, is 
in one density, and the rest of the taFe is 
in another density. One DENSITY statement 
handles all tapes formatted in one 
postprocessor joh. If two tapes need 
different densities, two postprocessor jobs 
must be run to format the tapes. The 
nENSITY statement overrides the DEN 
parameter in the SYSUT2 DD statement; if 
the DENSITY statement is omitted, the 
records are written in the density 
specified in the DEN parameter. 

.--- , 
'Operation ,Operand I 
I- -+-----------~ 
, ./ DENSITY I (FIRST(n)=den1][,REST=den2]f 
L- , 

FIRST(n)=den1 
specifies that the firstn records of 
the tape (including the header label 
and tapemarks) are to be written in 
the density specified by den1. A 
header label is one record and each 
tapemark is one record. n is a number 
from 1 through 9. den1 must be 2, 5, 
or 8, indicating 200, 556, and 800 
bpi. If FIRST(n)=den1 is omitted, one 
record at 200 bpi is written. If 
FIRST=den1 is specified, one record is 
written in the density specified by 
den 1. 

REST=den2 
specifies that all records after those 
indicated by the FIRST parameter are 
to be written in the density specified 
by den2. den2 must be 2, 5, or 8, 
indicating 200, 556, and 800 bpi. The 
default value of den2 is 800 bpi. 

Note: Do not code the DENSITY statement 
for-1400 tapes that have only one density. 

]!~~~l~: The postprocessor output is to be 
on a mixed-density tape. The input tape 
has one 1400 header label, which is 
preceded by a tapemark record and followed 
by two tapemark records. The 1400 header 
label and tapemarks are to be written at a 
density of 556 bpi; the rest of the tape is 
to be written at 200 bpi. The DENSITY 
statement for this tape is: 

./ DENSITY FIRST(4)=5,REST=2 

!1!~EL_~~Qg£~~_£Qn!£Ql~i~~ 

The TLABEL statement defines the trailer 
label to be written when the postprocessor 
senses the end-of-volume reflective strip 
on the output tape. The trailer label is 
normally a series of tapemarks and a record 
that describes the tape. 

In general, tapes produced by the 
emulator can be returned to 1400 format on 
one output tape. If the input tape is full 
or nearly full, or if the input tape is at 
a higher density than the output tape, two 
output tapes may be needed; in this case, 
the TLABEL statement should be specified. 

The TLABEL statement is ignored if 
provided but not needed. Nine TLABEL 
statements can be coded for each 
postprocessing job. If no statement is 
coded and the end-of-volume reflective 
strip is sensed, two tapemarks are written 
on the tape, and the output file is 
continued on the next volume. 

, 
, Operation , Operand , 
r--------4----------- i 

: ./ TLABFL : DATA=~TM ~ ~ 
, f (nnn~ , 
~--------~----------~--------------------~I 

DATA=TM. 
specifies that one tapemark is to be 
written. This operand can be 
specified once in each TLABEL 
statement; one TLABEL statement must 
be coded for each tape mark wanted. 
specifies that you want a trailer 
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label and that one or more data 
statements follow this TLABEL 
statement to define tha t label. (Por 
a description of the data statement, 
see "Data Program Control statement" 
later in this section.) nnn is a 
value frcm 1 through 999 that 
specifies the size in bytes of the 
trailer label. A discrepancy between 
the value specified in this operand 
and the number of characters in the 
data statement is processed as 
follows: 

• If the data statement is omitted, 
the record is filled with blanks. 

• If the value in DATA=nnn is greater 
than the number of characters in the 
data statement, the record is padded 
with blanks. 

• If the value in DATA=nnn is smaller 
than the number of characters in the 
data statement, the remaining 
characters in the data statement are 
ignored. 

The BtABEL statement defines the header 
label to be written by the postprocessor 
when data must be written on the second of 
two output tapes. The header label is 
normally a series of tapemarks and a record 
of data that describes the contents of the 
tape. This statement should be specified 
to identify the second volume. 

The HLABEL statement is ignored if 
provided but not needed. Nine HLABEL 
statements can be coded for each 
postprocessing job. If no statement is 
coded and a second output volume is needed, 
the postprocessor program does not write a 
header label or tapemark on the second 
volume. 

r-
, Operation , Operand 
I- --+----
~ • / HLABEL ; DATA= ~ 'I'M i 
, l? nnn ~ 
l-_____ --r._ 

tATA=TM 

._----.----, , 
-----~ 

~ , 
~ 

specifies that one tapemark is to be 
written. One HLABEL statement must be 
coded for each tapemark wanted. 

DATA=nnn 
specifies that you want a header label 
and that one or more data statements 

follow this HLABEL statement to define 
that label. nnn is a value from 1 
through 999 that specifies the size in 
bytes of the header label. A 
discrepancy between the value 
specified in this operand and the 
number of characters in the data 
statement is processed as follows: 

• If the data statement is omitted, 
the record is filled with blanks. 

• If the value in DATA=nnn is 
greater than the number of 
characters in the data statement, 
the record is padded with blanks. 

• If the value in DATA=nnn is 
smaller than the number of 
characters in the data statement, 
the remaining characters in the 
data statement are ignored. 

The data statement specifies the contents 
of the trailer and header labels defined by 
the TLABEL and HLABEL statements. There is 
no keyword for a data statement; the 
statement must follow the TLABEL or HLABEL 
statement it refers to (when the DATA=nnn 
operand is coded). 

---, 
variable string , 

variable string 
specifies the characters in the header 
or trailer label. Code the exact 
number of characters specified for the 
label in the DATA=nnn operand of the 
TLABEL or HLABEL statement. One card 
is used for each 80-character segment 
of data until the required number of 
characters is reached. If this 
statement is omitted, the label 
specified by the DATA=nnn parameter is 
filled with blanks. 

Ex~E!~: Input to the postprocessor is a 
single volume in spanned format. The 
output will need two volumes. The 
end-of-volume indicator for the first 
output volume will be one tapemark followed 
by an 80-character trailer label followed 
by two more tapemarks. The first four 
characters of the trailer label are 1EOR; 
the rest of the label is blank. The header 
label of the second output volume is 
preceded by two tapemarks and followed by a 
single tapemark. The header label is 84 
bytes long and contains 1HDR in the first 
four bytes and 1212 in bytes 81 through 84. 
The rest of the label is blank. 
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The program control statements needed to 
run this job are: 

.1 TL~BPL DA~A=TM 

.1 TLABEL DATA=80 
1EOP 
.1 TLABEL DATA=TM 
.1 TLABFL DATA=TM 
.1 RLABEL DATA=TM 
.1 RLABEL DATA=TM 
.1 HLABFL DATA=84 
1HDR 
1212 
.1 RLABEL DATA=TM 

The operating system reads the JCL 
statements that define the tape formatting 
program, allocates devices needed for the 
program, and then loads the program and 
gives it control. To show how the tape 
formatting programs and the emulator are 
related, the JCL examples provided below 
show 1400 files formatted by the 
preprocessor, and the same files formatted 
~v the postprocessor after emulation. 

The operator is asked to enter the 
number of tapemarks on the tape when the 
job is started. The program formats the 
data until that number of tapemarks is 
read. If the operator replies that he 
wants all tapemarks read, or if he gives a 
num~er greater than the number of tapemarks 
on the tape, the program formats the data 
until the tape runs off the reel or until a 
permanent I/O error is encountered. 

~hen the preprocessor finishes 
formatting an input volume, it prints a 
summary for that volume. The postprocessor 
prints a summary for each output volume. 
The summary is printed on the device 
defined by the SYSPRTNT DD statement. 
After a summary is printed, the program 
asks the operator if there are any more 
volumes to be formatted. The program 
continues to format volumes until there are 
no more volumes. Each volume must have the 
same characteristics as those defined in 
the JCL statements. 

MSGLEVEL=(1,1} 
PGM=IIQPBF.PARM=80 
SYSOUT=A 

JCL EXAMPLES FOR THE TAPE PREPROCESSOR 

PRFPROCESSOR EXAMPLE 1: A seven-track tape 
at-200-bpI~s-to~e-formatted. The tape 
has two files and eight tapemarks. The 
records are 80 characters long and are to 
be blocked into 800-byte blocks. The 
output will be on nine-track tape at 800 
bpi. Although the tape is not labeled, an 
input volume serial number of 1400001 is 
used to help the operator identify the 
ta pee The output number is 1400A 1 and the 
data set name is PREOUT. The input reel is 
only half full and will not overflow the 
output volume. The JCL for this job is 
shown in Figure 47. 

When the preprocessor issues message 
IIQ301D, the operator should respond REPLY 
id,'8'. The program then processes volume 
140001, formats the data, writes the new 
data set on volume 1400Al, and records the 
tapemark and record distribution for the 
end-of-volume summary. The preprocessor 
stops at the eighth tapemark on the input 
volume. Both files are preprocessed. 

The preprocessor prints the 
end-of-volume summary and issues message 
IIQ301D. This time the operator should 
respond REPLY id,'EOJ'. The preprocessor 
then returns control to the operating 
system, which ends the job. 

PREPROCESSOR EXAMPLE 2: Two nine-track, 
800-bpI-tapeS-are~o-be formatted. The 
longest input record is 33,000 characters; 
output records are to be 4,000 characters 
long. The first volume has eight 
tapemarks; the second has sixteen. 

The input serial numbers 000001 and 
000002 help the operator identify the tape. 
The first input volume is almost full and, 
when formatted, might overflow onto a 
second volume. Thus, two volumes may be 
needed for the output of volume 000001. 
Output volumes for volume 000001 are 
numbered OOOOAl and 0000A2. The second 
input volume (000002) must also use the 
output volume serial number 0000A1, because 
0000A1 is automatically requested by the 
operating system when starting the second 
input volume. The data set name is PRE OUT 
for both output data sets. The control 

, 
1 , liSA MFLE 1 

IISTEP1 
IISYSPRINT 
IISYSUT1 
/1 
IISYSUT2 
/1 

JOB 
EXEC 
DD 
DD 

DD 

UNIT=2400-2,DCB=(DEN=0), 
LABEL=(.NL),VOL=SER=140001 
DISP=(NEW,KEEP},UNIT=2400,DSNAME=PREOUT, 
LABEL=(,SL),VOL=SER=1400A1,DCB=(BLKSIZE=800) 

X 

x 

, 
1 , 
I 

~igure 47. JeL Statements for Preprocessor - Example 1 
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statements for this job are shown in Figure 
4S. 

The preprocessor issues message IIQ301D 
three times during the job. The responses 
should be: 

PBPLY idw'S' to format volume 000001 
PBPLY id,'16' to format volume 000002 
REPLY id,'EOJ' to end the job 

Two end-of-volume summaries are issued; 
one summary for volume 000001; the other 
for volume 000002. 

PREPROCESSOR rXAMPLE 3: One seven-track, 
556~pi tape-Is-tO~e-formatted ana the 
pre~rocessed data written on disk. The 
number of tapemarks on this volume is 
unknown. Input records are 80 characters 
long and are to be blocked into SOO-byte 
blocks. 

The input serial number is 1400A6, and 
the output serial number is 44u444. The 
data set name for the output is PREOUT, and 
SYSUT2 describes a disk. The control 
statements for this job are shown in Figure 
49. 

Several operating system and 
preprocessor messages are issued. To the 
first 1IQ301D message issued by the 
preprocessor, the operator should respond 
REPLY id,'ALL' to start formatting volume 
1400A6. The preprocessor formats the 
volume until the input tape runs off the 
reel. The operating system detects this 
and issues message lEAOOOA. The 
preprocessor also issues message TIQ304D 
PREPROCESSOR INTERVENTION REQUESTED--REPLY 
EOV OR SKIP (jobname). The operator must 

MSGLEVEL=(1,1) 
PGM=IlQPRE,PABM=33000 

respond to message lEAOOOA by readying the 
unit and to message IlQ304D by entering 
REPLY id,'EOV'. The preprocessor closes 
the input and output volumes and writes the 
end-of-volume summary before reissuing 
message I1Q301D. This time the operator 
should respond REPLY id,'EOJ' to end the 
preprocessing job. 

JCL EXAMPLES FOR THE TAPE POSTPROCESSOR 

PO~!g]Q~]2~Q]_]1!~E1]-1: The tape prepared 
in preprocessor example 1 has been 
processed by the emUlator. The output is 
in spanned format and is to be 
postprocessed~ During emUlation the data 
set was expanded; the postprocessed output 
will probably need two volumes. 

If the output overflows onto the second 
output volume w the trailer label for the 
first volume is to ~e SO characters long, 
preceded and followed by a tapemark~ The 
first four characters of the trailer label 
are to be 1EOR; the rest of the label is to 
be blank. The header label for the second 
volume is to be 80 characters long, 
preceded and followed by one tapemark. The 
first four characters of this label are to 
be 1HDR; the rest of the label is to be 
blank. The control statements for this job 
are listed in Figure 50. 

The postprocessor scans and verifies the 
program control statements. It then issues 
message IIQ307D POSTPROCESSOR FFADY - REPLY 
ALL OR EOJ (jobnamel. The operator should 
respond REPLY idw'ALL'. 

The postprocessor then formats the input 
volume. When the end of the first output 
volume is reached w the postprocessor writes 

IISAfI!PLE2 
IISTFP1 
IISYSPRlNT 
IISYSUT' 
IISYSUT2 
II 

JOB 
EXEC 
DD 
DD 
DD 

SYSOUT=A 
UNIT=2400 wLABEL=(,NL},VOL=SER=000001 
DISP=~EWwKEEP1,UNIT=(2400,2},LABEL=(,SL1 , 
DSNAME=PREOUT,DCB=(BLKSIZE=4000} w 

X 
X 

II VOL=SER= (0000A1,OOOOA2) 

Fiaure ~8. JCL Statements for Preprocessor - Example 2 

r--------------------------------~----------------
, IISAMPLE3 
, IISTEP1 
, IISYSPRINT 
I //SYSUT1 
, II 
, / /SYSUT2 
, II 
'--

JOB 
EXEC 
DD 
DD 

DD 

M SGL EVEL = ( 1 w 11 
PGM=IIQPBE,PAR~=SO 
SYSOUT=A 
UNTT=2400-2 wDCB=(DEN=1), 
LABEL=(w NL ),VOL=SER=1QOOA6 
DISP=(NEW,KFEP) ,UNIT=2311,DCB=(BLKSIZE=S4Q}, 
VOL=SER=OOQ44Q,SPACE= (CYL, (10, 11) w DSNAME=PREOUT 

Figure q9. JCL Statements for Preprocessor - Example 3 

X 

X 
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the trailer label and tapemarks specified 
in the TLABEL and data statements. The 
operating system then requests that the 
second volume be mounted using the same 
volume serial number as for the first 
volume. 

After the second volume has been 
mounted, the postprocessor writes the 
header label and tapemarks specified in the 
HLABEL and data statements and continues 
formatting the input tape. When 
end-of-volume for the input volume is 
reached, the postprocessor closes both 
input and output files, prints an 
end-of-volume summary for that input 
volume, and reissues message IIQ301D. The 
operator should respond REPLY id,'EOJ'. 
The postprocessor then returns control to 
the operating system. 

PO~TR]Q£]SSQB_]XA~E1]_1: The tapes 
formatted in preprocessor example 2 have 
been processed by the emulator. The output 
is in spanned format and is to be 
postprocessed. The control statements for 
this job are listed in Figure 51. No 
program control statements are needed. 

MSGLEVEL=(1,1l 
PGM=IIQPOS,PARM=80 
SYSOUT=A 

The postprocessor issues message IIQ307D 
three times during the job. The operator's 
responses should be: 

REPLY id,'ALL' to format volumes OOOOBl 
and 0000B2 and to print the 
end-of-volume summary 

REPLY id,'ALL' to format the third input 
volume (OOOOBl) and to print 
the end-of-volume summary 

REPLY id,'EOJ' to end the job 

POSTPROCESSOR EXAMPLE 3: The emulator 
output data is in tape format on a direct 
access device with volume number 400000. 
The output volume for the postprocessor is 
a seven-track tape with volume serial 
number 40000A. The input data set name is 
EMOUT. Input records are 3,500 bytes long; 
output records are 80 bytes long. 

//SAMPLE1P 
//STEP1P 
//SYSPPINT 
//SYSUT1 
// 
//SYSUT2 
II 
//SYSIN 

JOB 
EXEC 
DD 
DD 

DD 

DISP=(OLD,KEEP) ,UNIT=2400,DCB=(BLKSIZE=800), 
LABEL=(,SL),VOL=SER=1400A2 
UNIT=2400-2,DCB=(DEN=0}, 
LABEL=(,NL),VOL=SER=140001 

x 

x 

DD * ./ TLABEL DATA=TM 
./ TLABEL DATA=80 
1EOR 
.1 TLABEL DATA=TM 
./ HLABEL DATA=TM 
.1 HLABEL DATA=80 
1HDR 
.1 HLAB EL DATA=TM 

'---

Figure 50. JCL statements for Postprocessor - Example 1 

//SAMPLE2P 
I/STEP1P 
I/SYSPRINT 
I/SYSUT1 
1/ 
// 
//SYSUT2 
//SYSIN 
/* 

JOB 
EXEC 
DD 
DD 

DD 
DD 

MSGLEVFL= (1,1) 
PGM=IIQPOS,PARM=33000 
SYSOUT=A 
DISP=(OLD,KEEP),UNIT=(2400,2), 
L~BEL=(,SL),DSNAME=PREOUT, 

VOL=SEF.=(0000B1,0000B2),DCB=(BLKSIZE=4000) 
UNIT=2400,LABEL=(,NL) ,VOL=SER=000001 
DUMMY 

Figure 51. Jet statements for Postprocessor - Example 2 
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---, 
//SAMPLE3P 
//STEP1P 
//SYSPRINT 
//SYSUT1 
// 
//SYSUT2 
/ISYSIN 
.1 DENSITY 

JOB 
EXEC 
DD 
DD 

DD 
DD 

MSGLEVEL= (1,1) 
PGK =IIQPO S, PAP fIl=80 
SYSOUT=A 

.DISP=(OLD,KEEP),UNIT=231',DCB=(BLKSIZE=3500) , 
VOL=SER=400000,DSNAME=EMOUT 
UNIT=2400-2,LABEL=(,NL),VOL=SER=40000A 

* FIRST (3}=2,REST=5 

x 

, 
1 , , , , , 
I 

L ----' 

Figure 52. JCL Statements for Postprocessor - Example 3 

The header label and its two 
accompanying tapemarks are to be written at 
200 bpi and the rest of the tape at 556 
bpi. Density is specified in the DENSITY 
program con.trol statement rather than in 
the SYSUT2 DD statement. The control 
statements for this job are shown in Figure 
52. 

MESSAGES 

Messages issued by the tape formatting 
programs are listed below. ~xplanations of 
the messages are in Appendix G. 

I1Q301D PREPROCESSOR READY-REPLY nnn 
(NO. OF TM) , ALL OR EOJ (jobname} 

IIQ302D PREPROCESSOR INPUT I/O ERROR-REPLY 
EOV OR SKIP (jotname) 

TIQ303D PREPROCESSOR INPUT RECORD TOO 
LONG-REPLY BOV OR SKIP (jobname) 

IIQ304D PREPROCESSOR INTERVENTION 
REQUESTED-REPLY EOV OR SKIP 
(jobname) 

IIQ305I PREPROCESSOR F.OV, REEL nnn SUMMARY 
tapemark and record distribution 
NUMBER OF TAPEMARKS SPECIFIED- nnn 
NUMBER OF TAPEMARKS FOUND- nnn 
NUMBER OF INPUT RECORDS- nnnnn 

SIZE OF LARGEST INPUT PECORD
nnnnnn BYTES 
MAXIMUM OUTPUT BLKSIZE- nnnnn 
INPUT RECORDS TOO LONG- nnn 
INPUT I/O ERRORS- nnn 

IIQ306I INVALID PARM FIELD ON EXEC CARD 

IIQ301D POSTPROCESSOR READY-REPLY ALL OR 
EOJ- (jobname) 

IIQ308D POSTPROCESSOR OUTPUT RECORD TOO 
LONG-REPLY EOV OR SKIP (jobname) 

IIQ309I POSTPROCESSOR EOV, REEL nnn 
SUMMARY 
NUMBER OF TAPEMARKS WRITTEN- nnn 
NUMBER OF OUTPUT RECORDS- nnn 
SIZE OF LARGEST OUTPUT RECORD
nnnnnn BYTES 
OUTPUT RECORDS TOO LONG- nnn 
OUTPUT REELS CREATED FROM THIS 
INPUT- nnn 

I1Q310I THE FOLLOWING POSTPROCESSOR 
CONTROL STATEMENTS ARE INVALID 
statements 

IIQ311I POSTPROCESSOR OUTPUT I/O ERROR 

IIQ312I POSTPROCESSOR INPUT BLOCKSIZE TOO 
SMALL 

IIQ3131 INVALID REPLY-MESSAGE WILL BE 
REPE! TED- (jobnamel 
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~he disk formatting program is a problem 
program supplied with the emulator. It 
builds a System/370 data set in which data 
from a 1400 disk can be written. The data 
set contains blank records that are large 
enough for an entire track of Qata from the 
1400 disk. 

The disk formatting program can be 
executed on any System/360 or System/370 
CPU, but the data set must be written on 
the disk pack to be used during emulation. 
A Jct parameter specifies the type of 1400 
disk being formatted. The program creates 
a data set based on the size and number of 
1400 records. 

No!g: Executing the disk formatting 
program is the second step of a three-step 
process to prepare a System/370 direct 
access device to be used to emulate a 1400 
disk device. Preparing the device is 
described under "Converting Disk Files" in 
the section "Processing Data." 

When the disk formatting program uses 
the Record Overflow feature, you need fewer 
System/370 cylinders to store the data from 
the 1400 device. Figures 53 and 54 may be 
used to determine the space needed for the 
System/370 data sets. 

r--------------~ -..--,.- , , , , , , 
r-, 1301 
l-, 1301 , Both 
\--, 1311 
l-, 1311 
1 Both .-
1 1405 
I-, 1405 

1400 Tracks Per ,Number of System/370, 
, System/370 Track Cylinders Required I 

Emulated Device r----~ T------~ 
I 2311 I 2314 3330 2311, 2314 , 3330 , 

---------......-1' " -1 
Disk: Sector Mode I 1.5, 3 5.7 634 J 161, 92, 

I' " of Disk: Track-Record Mode, or 'f 'I I 
Track-Pecord and sector Modes , 1 I 2.5 f 4.8 744 I 188 J 10, 

+------~------+ < I I , 
Disk: Sector Mode , 1.5 I 3, 5.7, 64, 17, 9, 

------------f-----f---+------+----+----+----f 
Disk: Track-Record Mode, or , , , , , , , 
Track-Record and Sector Modes , 1 I 2, 4.2 I 87, 22 I 12, 

f_----+---+ , , "" , 
Disk , Model 1 , 3, 6 I 11! 3 16 I 8 2, 47, 

-+----+-----f_ , I --+----f 
Disk, Model 2 , 3, 6, 11 I 632, 163, 93, 

--J 

Figure 53. Track and Cylinder Correspondence Using the Record Overflow Feature 

r i i 

1 I 1400 Tracks Per 'Nu~ber of System/3701 , , System/370 Track Cylinders Required , , Emulated Device '- i i "T---~ , , 2311 1 2314 I 3330 2311 2314 , 3330 I 
I , , I , 

• , 1301 Disk: Sector Mode , 1 I 3 I 5 1000 167 , 105 , 
\------------------ +---+-----+ --+---of , 1301 Disk: Track-Record Mode, or , , I , , , Both Track-Record and Sector Modes , 1 , 2 , 4 1000 250 , 132 , 
l-- , -+---+ , , 
1 1311 Disk: Sector Mode , 1 , 3 , 5 100 17 , 11 , 
r-- , -+-- I , "< of , 1311 Disk: Track-Record Mode, or , , , , , , Both Track-Record and Sector Modes , 1 , 2 I 4 100 25 , 14 , 
\- I -+- I , d , 1405 Disk, Model 1 , 3 , 6 , 11 334 84 , 48 I 
t-- , +-- I --+---of 
I 1405 Disk, Model 2 , 3 , 6 , 11 667 167 I 96 , 
L-. ..l.-- I I I 

Pigure 54. Track and Cylinder Correspondence Without the Record Overflow Feature 
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The disk formatting program needs a 
System/360 or System/370 with: 

• 2,364 bytes of main storage and a 
buffer large enough to held the 
formatted record {maximum buffer size 
is 2,992 hytesl 

• One system input device for JCL 
statements 

• One system output device for error 
messa ges 

• One system console 

• Direct access storage for the output 
file 

The size of the buffer used by the program 
is determined by the type of 1400 device to 
be emu~ated. Figure 55 shows the buffer 
(data setl needed to hold the formatted 
record. Buffer storage must be added to 
the program storage when determining main 
storage needed for the program. The 
program obtains its own buffer during 
execution. 

Figure 55 shows the System/370 data set 
needed to emulate the 1400 device. The 
data set is larger than the track because 
12 bytes of control information precede 
each record; if in sector mode, 8 bytes of 
control information precede each sector but 
the first, which is preceded by 12 bytes. 

.--, , I 

The control information needed to run this 
program is given in JeL statements. The 
JOB and EXEC statement parameters are: 

Iljobname 
/Istepname 
II 

JOB MSGLEVEL=(1,1) 
EXEC PGM=IIQDF~, 

PARM='ddddd-n{,ddddd-n]' 

You supply the job name and ste? name. 
The PARM parameter identifies the type and 
number of 1400 disk devices to be 
formatted. 

ddddd 

-n 

specifies the type of 1400 disk to be 
formatted. The ddddd field must be 
replaced by one of. the five-character 
PARM values listed in Figure 55. 

specifies number of devices of type 
ddddd to be formatted. The n field 
must be replaced with a value from 1 
through 9. Other values are invalid 
and cause the program to stop. If 
this field is omitted, 1 is assumed. 

Examples of the PARM parameter are: 

PAFM=1301S 

A data set is created to emUlate a 
1301 in sector mode. 

PARM='1311M-4' 

Four data sets are created to emUlate 
four 1311s in both track-record and sector 
modes. 

---""T , 
System/370 , I , 1400 Device , PAFM Value I Data Set Size , Actual 1400 Track Size 1 

r- -t +- --+ , 
1 I , 10,000 , 20 Sectors at 1 
I 1301 Sector Mode I 1301 S I 2164-Byte Records , 100 Characters per Sector , 
I-- , -+-- , ~ 
I 1301 Track, or Both , 1 10,000 I , , Track and Sector Modes 1 1301M , 2555-Byte Records 1 2543 Characters , 
1 , , t ., , , , 1,000 1 20 Sectors at I , 1311 Sector !"lode , 13115 I 2164-Byte Fecords , 100 Characters per Sector 1 
r- ---t , --+ ., , 1311 Track, or Both 1 , 1,000 1 I , Track and Sector Modes , 1311!'J , 2992-Byte Records , 2980 Characters , 
\-- -t +--- + • 1 1 1 10,000 , 5 Sectors at I , 1405, Model 1 , 1405A , 1044-Byte Records 1 200 Characters per Sector , 
1--- , + --+ , 
1 1 , 20,000 , 5 Sectors at 1 , 1405, Model 2 , 1405B , 1044-Byte Records , 200 Characters per Sector , 
L-- I I -I 

Figure 55. Disk Formatting Program PAFM Values and Data Set Sizes 
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..-- , 
'//]12li!~ JOB CL!~~=1,MSGLEVEL=(1,1),RD=B]£LB]gION=~! , 
, //~!EPl EXEC PGM=IIQDFU,PARM=1~Q2! , 
, //SYSUDUMP DD SYSOUT=A , 
, / /SYSPRINT DD SYSOU'!'=A , 
,//SYSUT1 DD DSNAME=MS!11],UNIT=(lJl1Ll),DISP=(NEW,KEEP,DELETE), X , 
1// VOL=SER=(145QOO,1!5001),DCB=(BECFM=F), X , 
1 // SPACE=(£I1LJ12~L11§1l,LAB~1=lLL~Xf]!=1]QQlt 1 
1 /* , , . 
, Underscored values represent variables. All other values must be coded as shown. , 

Figure 56. Jct statements for the Disk Formatting Program - Example 

PAPM='1301S,1311M-4' 

All of the above are emulated in one 
job. 

Three DD statements are required: a 
SYSUDUMP DD statement to be used when the 
o~erating system abnormally ends the 
program, a SYSPRINT DD statement to define 
normal printer outnut, and a SYSUT1 DD 
statement to define the formatted data set. 
~hese DD statements are shown in Figure 56. 

The SYSUT1 DD statement must have the 
six operands defined below and can have 
other operands as needed. Additional 
information on the DD statement can be 
found in JOE_fQn!!Ql_12ng~2g~_E~i~!~]£~, 
GC28-6704. 

DSNAME=name 
specifies a data set name for each 
data set created by the disk 
forma tting 1?rogra m. 

UNIT= (type( , numb€r]) 
specifies the type and number of units 
needed by the program. 

DISP=(NEW,KEEP,DELETE) 
specifies what to do with the data 
set. 

VOL=SEB=(number(,number) ••• ) 
specifies the volume serial number of 
each volume. 

DCB=(RECFM=F) or DCB=(RECFM=FT) 
specifies a data set with fixed-length 
records. If the Record Overflow 
feature is used, code DCB={RECFM=FT). 

SPACE= 
specifies the secondary storage needed 
for the data. The number of cylinders 
for each device is shown in Fiaure 53 
and 54. You should not request more 
than 198 cylinders on a 2311 or 2314 
(generally the maximum number of 
cylinders available after subtracting 
the VTOC). You should not request 
more than 402 cylinders on a 3330. If 
the number of cylinders exceeds the 

maximum, the excess must be requested 
using the secondary quantity request 
field. For example, a 1311 disk with 
data in sector mode requires 100 
cylinders on a 2311 without the Record 
Overflow feature. The SPACE parameter 
should he coded: 

SPACE= (CYL, 100) 

The 1405 Disk Model 1, requires 334 
cylinders. The SPACE parameter should 
be coded: 

SPACE=(CYL, (198,136» 

If data sets are being prepared for more 
than one 1400 disk device, additional DD 
statements are needed. These data sets 
must be defined by DD statements with the 
names SYSUT2, SYSUT3, SYSUT4, and so on. 
Each DD statement must contain the same 
required operands as the SYSUT1 DD 
statement, and each may have optional 
operands. The disk formatting program 
takes each DD statement in the order listed 
in the JCL and uses it to create the data 
set for the 1400 disk that is next in the 
PARM field. The program continues to 
create data sets for all the devices in the 
PARM field. If there are not enough DD 
statements, or if a DD statement is 
missing, the program is abnormally ended by 
the operating system. 

Using the PARM parameter in the example 
above, PARM='1301S,1311M-4', five DD 
statements are required. The SYSUT1 DD 
statement defines the 1301, and the SYSUT2 
through SYSUT5 DD statements define the 
four 1311s. 

You can use the UNIT and SPACE 
parameters to: 

• Indicate the device used for the data 
set created by the program. (However, 
OS actually assigns the data set to the 
device.) 

• Spec~fy the number of disk units used 
to emulate a 1400 disk device. 
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The example below shows a data set in 
which the first 2311 is used only for that 
data set, and the second for the rest of 
the data set. If there were a need to 
divide the data set evenly between the two 
devices, the SPACE parameter could be coded 
SPACE=(CYL, (167,167) ,FLSE); or yon could 
create a dummy data set to limit the 
available space on the device, and then run 
the disk formatting program. The operating 
system would allocate the remaining space 
to the disk formatting program. 

Ex£~l~: The disk formatting program is to 
be run so that the emulator can use two 
23115 to emulate a 1405 Disk Storage, Model 
1. There is no Record Overflow feature on 
the control unit of the 2311s. All of one 
2311 is used for the data set, and the 
second for the rest of the data set. The 
CLASS parameter is optional, but is used 
because the program is 1/0 bound. Replace 
the "I" with the class name that you use to 
indicate high IIO activity. The JCL 
statements are shown in Figure 56. The 
LABEL parameter is used to keep the data 
set from being deleted accidentally by 
another program. (If you need to delete 

such a data set, it can be done using the 
IEHPROGM utility program. The IEHPROGM 
utility is described in Utiliti2~, 
GC 28~6 586.) 

Messages issued by the disk formatting 
program are listed below. Explanations of 
the messages are in Appendix G. 

IIQ401I ddname ASSIGNED PARM VALUE NOT 
FOUND 

IIQ4021 ddname UNABLE TO OPEN DATA SET 

IIQ4031 ddname IMPROPER RECORD FOR~AT 
SPECIFIED 

IIQ4041 ddname BUFFER WAS NOT AVAILABLE 

IIQ405I I/O ERROR, jobname, stepname, unit 
addr, device type, ddname, 
operation attempted, error 
description, last seek addr, access 
method 
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You may write your own routines to perform 
functions not provided by the emulator. 
This section is written for the systems 
analyst who must decide whether a special 
routine is required, and for the systems 
programmer who must design and code it. 

Your routines must be assembled and 
catalogued before you execute the emulator 
job in which they are used. When the job 
is loaded, your routines are loaded with 
the emulator. 

You are modifying Type I coding when you 
add a routine, and you may be billed for a 
program maintenance call if it contains or 
causes an error. 

The USER emulator control statement tells 
the emulator which routines you want loaded 
with the emulator and what 1QOO operations 
they are emulating. This statement is 
coded and placed in the SYSEMCTL data set 
with the other emulator control statements. 
The format of the USER statement is shown 
in Fi9ure 30, a fold-out page preceding 
Appendix A. 

You can write routines to emulate 1400 
operations not included in the emulator. 
For exam~le, you may write routines to read 
and process column binary cards and to 
process data on paper tape. 

In addition, you can write a routine to 
process 1400 program messages directly, 
without having them printed on the console. 
This is called "automatic reply." 

One USER statement must be coded for each 
1400 operation code to be emulated, except 
for I/O operation codes. Only one USER 
statement is needed for all I/O operation 
codes. 

The format of the USER statement for 
emulating 1400 operation codes is: 

where: 

NA ME=name 
identifies the load module in which 
your routine is located. Whenever 
your operation code is encountered, 
control is passed to the first 
instruction in the load module. 

OPCODE 
specifies the operation code your 
routine inspects or emulates. 10 must 
be coded for all I/O operation codes: 
M, L, U, K, P, and 1 through 9. For 
other operation codes, replace c with 
the BCD operation code. There are 
three operation codes that must be 
multiple-punched to be entered. The 
codes and the punch combinations are: 

Q.£~£.2J~1.Q!l_~QQ~ 
(Zero and Subtract) 

? (Zero and Addl 
):! (Clear r~ord Marks) 

CONTROL 

Punch 
~.Q.!!!h.!!lll'!Q!l 

11-0 
12-0 
12-4-8 

specifies the control byte used to 
decode the 1400 instruction. Before 
branching to your routine, the 
compatibility feature uses the control 
byte for decoding and error checking. 
If the CONTROL operand is not 
specified, 00 is assumed. Lr 
OPCODE=IO, the CONTROL operand is 
ignored. The values of the control 
byte are shown in Figure 51. 

Your routines must follow the 
conventions used by the emulator. These 
conventions include: 

• Use of registers 

• Comp~ete handling of I/O operations for 
an emulated device 

• Proper posting of the status of the 
operation 

• Return of control 
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~I--------~ir--------------~ I 
1 Bit No. 1 Bit Setting 1 Description , 
\- ---.... 11--- ------+-- .. 
, 0 and 1, OOnnnnnn 1 The operation code is not 11. L. Q. or U (non-I/O operation). , 
, I 1 .. 
1 1 01nnnnnn I The operation code is Q. I 
t , +-- , 
1 1 10nnnnnn ,The operation code is M or L. 1 
~ 1 1 ~ of 
1 I 11nnnnnn , The operation code is U. , 
~1------~'----------~I----------- ~ 
1 2 ,nnOnnnnn 1 The compatibility feature analyzes the instruction and loads , 
1 , 1 the A-address of the instruction into the AAR and the , 
~ , , B- address into the BAR. , 
, \------ f • 
1 I nn1nnnnn , This is a double address instruction. The compatibility , 
~ 1 , feature loads the A-address of the instruction into both the , 
1 , , AAR and the BAR. I 
, 1 1 of 
1 3 and 6, nnnOnnOn 1 Branch to your routine. , 
( r----- ----.1-- ... 
1 1 nnn 1nnOn ,In valid. I 
, I-- , of 
1 1 nnnOnn1n 1 This bit configuration should not be coded. The operation 1 
, 1 1 code is for a branch instruction that is executed by the 1 
, 1 1 compatibility feature (operation codes V and wl. I 
, I , ... 
, , nnn1nn1n 1 The operation code is B. The instruction is executed by the I 
, 1 1 compatibility feature except for Branch on Indicator. where a , 
, , 1 branch is made to your routine. If you set bits 3 and 6 to , 
I 1 1 1. you must emulate the Branch on Indicator instruction in I 
1 1 1 your routine. I 
, 1 1 1 
1 1 1 !Qi~: If your routine emulates a V or W opcode, bits 3 and 6 1 
1 1 , must be 0 for that operation code. I 
r , +- .. 
1 q 1 nnnnOnnn 1 The compatihility feature should search for a wordmark to , 
, I , stop decoding this instruction. The wordmark is on the I 
1 1 , operation code 0 f the next instruction. , 
1 I , , 
1 , nnnn1nnn ,The operation code is Clear Storage (I) or Set Wordmark (.). 1 
, lIThe compatibility feature does not search for a word mark to 1 
, , , stop decoding the instruction. , 
r- , +-- , 
, 5 ,nnnnnOnn ,The compatibility feature should immediately branch to the I 
, 1 1 routine that emulates the instruction. Your routine must I 
1 , , up date the I A R. , 
, , 1 , 
, , I Note: If this early branch is required, the results may be 1 
, 1 , unpredictable unless the control byte is zero (CONTROL=OO). , 
, I , "' ~ 
, , nnnnn1nn 1 The compatibility feature should update the IAR before , 
, , , branching to your routin e. 1 
I , 1 of 
, 7 ,nnnnnnn 1 1 '1'his bit must be set to 1. I 
'---' I , 

Figure 57. Bit Settings for the USER Control Byte 

GETTING CONTROL AND USING REGISTERS 

Information about the 1400 instruction to 
be emulated is in the general furpose 
registers: 

• Register 2 is used by the compatibility 
feature and must not be modified by 
your routine. 

• Register 3 contains the address of the 
communication region, and should be 
used as a base register for the 
communication region DSECT (DIIQCR). 
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It must not be modified by your 
routine. 

• Registers 4 and 5 contain the main 
storage addresses of the B-address and 
A-address fields of the 1400 
instruction. These addresses are set 
according to conventions of the 1400 
system, but are maintained in registers 
q and 5 as System/370 binary addresses. 
They must be updated by your routine as 
a normal part of emulating a 1400 
instruction. The high-order byte is a 
control byte for the compatibility 
feature.. {For more information, see 
"BIFLAG-Branch if Flaq" under 
"Compatibility Featur~ Macro 
Instructions .. ttl 

• Register 6 contains the DILCNT value in 
the first 7 bits of the high-order byte 
and the emulated 1400 IAR in the three 
low-order bytes. The contents of the 
three rightmost bytes, a System/370 
binary address, depend on the setting 
of bit 5 of the control byte.. If 
OPCODE=IO, the IAR always contains the 
address of the next sequential 1400 
instruction. For operation codes other 
than I/O, the IAR is set according to 
bit 5 of the control byte, which is 
explained in Figure 57.. You must not 
alter the leftmost byte of this 
register. 

• Fegister 7 contains the entry point 
address of your routine, and can be 
used as the base register for the 
routine except when OPCODE=IO.. If 
OPCODE=IO, register 7 contains the 
entry point address of the routine that 
called your routine. Do not modify 
register 7 when OPCODE=IO. 

• Register 13 contains the address of a 
save area in the communication region .. 
This save area can be used by your 
routine, and the locations in the save 
area that contain the AAR, BAR, and TAR 
can be modified. 

• Register 14 is variable unless 
OPCODE=IO. If OPCODE=IO, register 14 
contains the emulator return address 
when the I/O instruction in your 
routine is not emulated. 

• Register 15 is variable unless 
OPCODE=IO. If OPCODE=IO, register 15 
contains the entry pOint address of 
your routine. You may use register 15 
for your base register for all I/O 
instructions. 

The contents of registers should be 
saved when entering your routine and 
returned to the emulator exactly as they 
were, except for registers 4, 5, 6, and 7, 
which may be updated by your routine. 

The first word of the communication 
region contains additional information 
about the 1400 instruction, and other 
control information. This information is 
presented in Figure 58. 

Your routine is brought into storage 
using a LOAD macro instruction and, as 
such, cannot contain V-type address 
constants or EXTERN statements. If your 
routine is not in the SYS1 .. LINKLIB data 
set, the JCL for the emulator job must 
contain a JOBLIB or STEPLIB DD statement 
defining the library the routine is in. 

EMULATING 1400 INSTRUCTIONS 

A 1400 instruction is emulated using the 
System/370 universal instruction set and 
seven macro instructions that execute 
microprogrammed routines in the 
compatibility feature. These macro 
instructions simplify the access to and 
translation of the 1400 program and data, 
and are described under "Compatibility 
Feature Macro Instructions." 

Your routine should be assembled with 
the DSEC~ DIIQCR (the emulator 
communication regionl. The DSECT is 
located in the Emulator Distribution 
Library, and you may use the same SYSLIB 
card for your routine as you used when 
assembling stage I of emulator generation. 
The USING statement for the DSECT should be 
coded USING EMCOMRG.COMREG.. COMREG is 
register 3. 

]MU~ATING_!HTIRE HQH-1L~_OP~R!!IQN CQQ~~: 
To emulate an entire operation code, the 
control byte specified in the USER 
statement should be X'OO'. After getting 
control and saving registers, you should 
emulate the operation code, restore 
registers, update the IAR, and exit using 
either the DIL or BDIL macro instruction. 
(For information on DIL and BDIL, see 
"Compatibility Feature Macro 
Instructions. ttl 

You may code a control byte other than 
X·OO' to update the IAR automatically or to 
provide other functions that would 
otherwise have to be in your routine. The 
control byte is described in Figure 51. 

EMUL!II]Q_RQB!lgNS OF NOM-ItO OPERATION 
QQQ~~: To handle only a few instructions, 
(such as one or more branch d-modifiers), 
and let the emulator handle the remaining 
instructions in that operation code, you 
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must find the control byte used to emulate 
the operation code and specify it in the 
CONTROL operand of the USER statement. The 
control byte is the leftmost byte of each 
word in the CROPCODE table (Communication 
Peqion Operation Code table). The CROPCODE 
table is in the CSECT IIQCR01, which is 
assembled during emulator generation. 

The address of the routine that emulates 
the operation code is also in the full word 

that contains the control byte. When your 
routine finds that it does not emulate an 
instruction it must return control to this 
emulator routine. The emulator routine 
address is destroyed, however, when the 
address of your routine is placed in the 
CROPCODE table. 

To obtain the address of the emulator 
routine: 

,.-- --------------------------------------~ 
,Dis'Placement and Name, 
~ --t , 0 CFDMOD , , 1 , , , , , , , , , , 
1 CRIAREG , , , , , , , , 1 
1 , , , , 3 CRLENGTH , 
1 (or CRTRUTH) 1 , , , , 
I 1 , , , 1 , 1 , , 
1 1 
1 1 , , 
1 , , , , , , 1 , 1 , , , 1 , , , , 
1 1 
1 , , , 
I , 
1 , 
1 , 
I I 

Descri ption , 
,------------------

"' A 1-byte field set by the compatibility feature. If there is a , 
d-modifier associated with the instruction, it is stored in , 
CRDMOD in internal code. (See Appendix A for internal code , 
information.) CRDMOD contains a d-modifier only when bit 7 of , 
CRLENGTF. is 1. If bit 7 is 0, or if CRIAREG contains an , 
address, the value is a d-modifier from a previous instruction. 1 

A 3-byte field set by the compatibility feature. The field 
contains the absolute main storage address of the instruction 
beinq emulated if the instruction has an M, L, or U operation 
code~ and an x-control field. The field is not set if these 
conditions are not met. You have an address in this field when 
the first two bytes are other than hexadecimal '0000'. 

A 1-byte field set by the compatihility feature when there 
is no address in the CRIAREG field. This field is set to zero 
if the control byte for the instruction is zerO. For all other 
conditions, bit settings are determined by the length of the 
1400 instruction. Bits 0 through 3 show the instruction length 
in bytes (in binary). Bits 4 through 7 are indicators and if 
set to 1 mean: 

Bit ~ - Reserved. 
Bit 5 - The instruction has a complete A-address. 
Bit 6 - The instruction has a complete B-address. 
Bj.t 7 - The instruction has a d- modi fier. 

Bit settings for CRLENGTH are: 

Instruction Length Ind.ica tors 

0 1 2 3 4 5 6 7 

a 0 0 , 0 0 0 0 
0 0 1 0 0 0 0 1 
0 0 1 1 0 0 0 0 
0 , 0 0 a 1 0 0 
0 1 0 1 0 1 0 1 
0 1 1 0 0 , 0 0 
0 1 1 1 0 1 1 0 
1 0 0 0 0 , , 1 

, , 
1 , , , , 
1 , , , , , ,. 
1 , , , , 
1 
I , , , , 

Figure 58. Tnforma tion from the Communication Region 
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• Locate the entry point of the emulator 
routine (named in the source code of 
the CROPCODE table of CSECT IIQCR01) in 
the link edit map for the emulator load 
module {default name IIQE141). 

• Define, in your routine, a constant 
equal to the displacement for the entry 
pOint that you found in the link edit 
map. 

• Add the constant to the contents of 
CRtOADAD (which contains the load 
address of the emulator load module). 
CRtOADAD is defined in the DSFCT 
DIIQCR. 

After getting control and saving 
registers, emulate the instruction and 
return control using the DTL or BDIt macro 
instruction. If your routine does not 
emulate the instruction, restore the 
registers, load register 7 with the address 
of the routine that emulates the 
instruction, and exit using the address in 
register 7. 

]~ll1~!1]~_lLg_IB~I]Q~TIQN~: When the USER 
emulator control statement specifies 
OPCODE=IO, the compatibility feature 
branches to a routine that decodes the 
instruction. Then, for ~Y~l I/O 
operation, it branches to your routine. 
Your routine must examine the instruction 
to see whether it emulates it. If it does 
not, it must return control to the emulator 
program. The return address is in register 
14. 

If you emulate one I/O instruction for a 
device, you must emulate all 1/0 operations 
for that device, including opening and 
closing the data sets. When your routine 
emulates I/O instructions for a device, it 
must emulate both single-operation 
instructions (Read, Punch, Print, etc.) 
and the appropriate parts of 
combined-operation instructions (Read and 
Punch, Read, Punch, and Print, etc.) for 
that device. 

EMULATING PORTIONS OF COMBINED OPERATIONS: 
Your-routine-can-emulate-Portions-of-a--
combined operation by modifying the 
operation code and the TAR. For example, 
if your routine emulates the read portion 
of the Read, Punch, and Print instruction 
~peration code 7), it must emulate the 
read portion of the instruction, change the 
operation code of the 1400 instruction in 
emulated 1400 storage to 6, reset the IAR 
to point to the 6, and then issue a DIL 
macro instruction. Since 6 is also an 1/0 
operation code (the Punch and Print 
instruction), your routine gets control 
again after the emulator has saved the 
Punch and Print instruction. Your routine 
must now reset the operation code back to 7 

so that the 1400 program will be executed 
properly if this section of coding is 
entered again. Your routine must then 
return control to the emulator at the 
return address in register 14. The 
emulator executes the Punch and Print 
instruction and fetches the 1400 
instruction. 

RETURNING CONTROL TO THE EMULATOR 

You must branch on register 14 when you 
have examined a 1400 I/O instruction and 
found it is not one that your routine 
emulates. Register 14 contains the address 
of the emulator routine that emulates the 
instruction or the address of an error 
routine if the instruction cannot be 
emulated. 

You must load register 7 with a return 
address and branch on register 7 when you 
have examined a non-I/O instruction and 
found that it is not one that your routine 
emulates. Choosing the proper return 
address is discussed under "Emulating 1400 
Instructions." 

When your routine has emulated the 1400 
instruction, you must use the DIL or BDIL 
macro instruction to fetch the next 
sequential instruction. 

Use compatibility feature macro 
instructions whenever you need access to 
the 1400 program or its data or when you 
wish to return control to the compatibility 
feature. The 1400 program and its data are 
located in emulated 1400 storage in 
internal code. Some compatibility feature 
macro instructions work with internal code 
and others translate it to EBCDIC so that 
it can be used by System/370 instructions. 
All parameters of the macro instructions 
are positional and must be replaced with 
commas when not coded. Whenever your 
routine contains a compatibility feature 
macro instruction that uses a location in 
the DSECT DIIQCR, that DSECT must be 
assembled with the routine. 

ANUM - Add Numeric 

The ANUM macro instruction is the 
equivalent of the 1400 instructions: 

• Add 

• Subtract 

• Zero and Add 

• Zero and Subtract 
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• Modify Address 

All arithmetic operations are performed 
in internal code under algebraic sign 
control. The operations is executed 
starting in the units position. The 
overflow indicator is set, and the reg' and 
reg2 registers are decremented by the 
number of bytes processed. All operands 
must be codeo. 

, 'I , 
,Name 1 Operation , Operand 1 
r----~-------4-~ ~ 
, [label) 1 ANUM ,reg',reg2,addr 1 L-- ~ __________________ ~ 

reg' 

reg2 

addr 

is a general register containing the 
~ddress of the destination field 
(B-field). 

is a general register containing the 
address of the source field (A~field). 

is the address of the control byte. 
The control byte identifies the '400 
instruction to be emula~ed. Only the 
following hexadecimal values may be 
coaed in the control byte: 

01 - Add 
03 - Subtract 
05 - Zero and Add 
07 Zero and Subtract 
09 - Modify Address 

The overflow indicator is in the DSECT 
DIIQCR at location CRCPUIND. 

Ma~!Q-EXS~El~: ANUM BAR,AAR,FP14AD where 
~P14AD is hexadecimal '01'. This example 
adds the A-field to the B-field. 

The ~DIL macro instruction places the 
address from the IAR (register 6) into the 
BAR (register 4) and the address from the 
AAR (register 5) into the TAR. It then 
returns control to the compatibility 
feature, which emulates 1400 I-fetch. This 
macro instruction is issued when your 
routine has emulated a 1400 instruction 
that requires a branch. The compatibility 
feature fetches the instruction in the 1400 
program ~ointed to by the new I~R, decodes 
it, and branches to an emulation routine. 
The TAP must point to a valid '400 
instruction in internal code, but the 
instruction does not have to be in 1400 
storage. Both operands must be coded. 

r--- ,------------~--------~----------~i 
I Name 1 Operation Operand I 
~ , ~ 

, [label] 1 BDIL CROPCODE,EMCO~RG 1 
------~--------~.----------.----------~ 

CROPCODE 
is a location in DSECT DIIQCR that 
points to the operation code branch 
table in the communication region. 
This operand must appear exactly as 
shown. 

EMCOMRG 
is the name of the communication 
region in the DSECT DIIQCR. This 
operand must appear exactly as shown. 

The BIFLAG macro instruction tests for 
error flags that may have been generated 
when the compatibility feature translated 
and loaded the A- and B-fields of the 1400 
instruction into the AAR and BAR. If the 
AAR or BAR contains an error, byte 0 of 
that reqister is not zero, and this macro 
instruction branches to an error routine. 
If byte 0 is 0, processing continues at the 
next sequential instruction. All operands 
must be coded. 

, 
, Name 1 Operation Operand 1 
r-- --+I----------~----~--~------~. 
, [label) , BTFLAG reg1,reg2,EMCOMRG , 
L---______ ~ ____________ ~_________ __----J 
reg1 

reg2 

is a general register that contains 
the emulated AAR or BAR. 

is a general register that contains 
the emulated AAR or BAR. 

EMCOMRG 
is the name of the communication 
region in the DSECT DIIQCR. This 
operand must appear exactly as shown. 

~~£!2_EX~~El~: BIFLAG AAR,AAR,EMCOMRG 
Only the address in the AAR is checked for 
validity. 

The COMP macro instruction is the 
equivalent of the 1400 Compare instruction. 
This macro instruction compares the 1400 
data field from right to left. (This is 
from high to low in System/370 main 
storage.) The arguments do not have to be 
in 1QOO storage, but they must be in 
internal code. The first wordmark 
encountered in either A~field or B-field 
stops the compare, with the PSW condition 
code set as follows: 
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01 - A wordmark was found in the B-field 
10 - A wordmark was found in the A-field 
11 - A wordmark was found in both fields 

The registers identified by reg1 and 
reg2 are decremented by the number of bytes 
compared. All operands must be coded. 

Bits 1, 2, and 3 of location CRCPUIND in 
the DSECT DIIQCR can be tested to see 
Whether the ccmpare was low, high, or 
equal: 

n100nnnn - B is less than A (low) 
n010nnnn - B is equal to A 
n001nnnn - B is greater than A (high) 

r---------~----------~--------------------, 
Name Operation Operand t 

--+- ----1 
(label) COMP reg1,reg2,CRBCDEBCt 

reg1 

reg2 

is a general register containing the 
address of the A-field. 

is a general register containing the 
address of the B-field. 

CRBCDEBC 
is the name of the collating sequence 
table (translation table) in the DSECT 
DIIQCR. It must be coded exactly as 
shown. 

The DIL macro instruction returns control 
to the compatibility feature, which 
emulates 1400 I-fetch. This macro 
instruction is issued when your routine has 
emulated the current instruction. The 
compatibility feature fetches the next 
sequential instruction, decodes it, and 
branches to an emula ticn routine. mL_ ......... 

.LUll:: .loAn 

(register 6) must point to a valid 1400 
instruction in internal code, but the 
instruction does not have to be in 1400 
storage. Both operands must be coded. 

r---------~----------~------------~------, 
Name Operation Operand , 

~ 
[label] DIL CROPCODE,EMCOMRG , 

CROPCODE 
is a location in DSECT DIIQCR that 
points to the operation code table in 
the communication region. This 
operand must appear exactly as shown. 

EMCOMRG 
is the name of the communication 
region in the DSECT DIIQCR. This 
operand must appear exactly as shown. 

The MCPU macro instruction is the 
eqUivalent of the 1400 move instructions. 

I 

Data in internal code is moved character by 
character according to information in the 
control byte. The control byte provides 
the same information as the d-modifier. 
All operands must be coded. 

r----------r----------~--------------------~, 
I Name Operation Operand I 
rl-------<M'~--------+_·----------·-----~ 
I (label] MCPU reg1,reg2,addr t 
L----~<----~--.~--____ ~ __ --__ ----------____ ~ 

reg1 

reg2 

addr 

is a general register that contains 
the address of the destination field 
(B-field). 

is a general register that contains 
the address of the source field 
(A-field) • 

is the address of the control byte. 
The following bit settings are 
permitted: 

00010001 - Move Numeric 
00100001 - Move Zone 
00111101 - Move 
10111101 - Move Record 
01110101 - Load 
10001001 - Scan Right to Groupmark 

Wordmark 
00001001 - Scan Left to Wordmark in 

B-field 

J!S£I.2-~a.!1tl~: MCPU BAR, AAR, FPPF 
FPPF is defined as hexadecimal '15'. 

f!I~=-l12!.e Data for Inpu!/Outpy! 

The MIO macro instruction is used to 
translate data in EBCDIC into internal code 
and vice versa. Data is in EBCDIC in 
System/370 data management huffers (or in a 
modified form of EBCDIC, where bit 1 of 
each byte indicates mode or parity). Data 
is in internal code in emulated 1400 
storage. Data is moved character by 
character according to information in the 
control byte until the count register 
reaches zero. All operands must be coded. 

£9.n!~~~: Figure 59 shows the bit 
settings permitted in the control byte. 
(Note that bit setting nn01nnnn results in 
a specification exception.) 

Count Register: The number of the count 
register is one lower than that of the 
register identified in the reg1 operand. 
This register must contain the size of the 
System/370 buffer in bytes. Byte~ 2 and 3 
are used for the count; bytes 0 and 1 are 
ignored. 

The count register is decremented by one 
after each character is moved. After the 
register is decremented, it is tested. 
When the count reaches zero, data movement 
stops. The two conditions that can stop 
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data movement before the count reaches zero 
are: 

• F.ncountering a groupmark wordmark when 
bit 6 of the control byte is 1 

• Reaching the end of emulated 1QOO 
storage 

Upon completing the MIO instruction, 
byte 0 of the count register contains one 
of three binary values: 

00000000 - The count reached zero. 
00010000 - Data movement stopped at end of 

emulated 1QOO storage. 
00100000 - Data movement stopped at a 

groupmark wordmark~ The 
groupmark wordmark was moved • 

r- j> --, 

, ~ame Operation Operand , 
I- --_f 
, [label] MIO reg1,reg2,addr, 
L---______ ~ __________ ~~ ______________ ----~ 

i , '-------------------------------, 
, Bit No. Bit Setting , Description , 
1-'----4---- +-- , 
1 0 and 1 OOnnnnnn 1 Always set to zero. , 
I , --f 
, 2 ,nnOnnnnn ,Move mode is to be used to move the data. , 
, I-------+_ • 
, , nn1nnnnn ,Load mode is to be used to move the data. , 
~1--------~'------ 1 ---------------------.--------------~--_f 
, 3 and Q, nnnOOnnn I The System/310 buffer is for nine-track tapes with data in , 
, , , odd-parity normal mode. On data moves from the System/370 I 
I , , buffer, bit 1 of each byte is tested to make sure it is o. , 
1 I I If it is not, there is a par.ity error, and an asterisk is , 
, , I written in 1400 storage and the invalid data condition code 1 
, , , is set. On data moves from 1400 storage, bit 1 is set to 0 , 
I 1 , before the data is moved so that the correct parity is , 
, , , maintained. , 
, ~---------+-- • 
1 I nnn01nnn ,The System/310 buffer is for unit record devices, seven-track , 
, 1 , tapes, or nine-track tapes with data in EBCDIC or even-parity, 
, , 1 normal mode. On data moves from the System/310 buffer, bit 1 , 
, 1 I of each byte is tested to make sure it is 1. If it is not, , 
I • , there is a parity error, and an asterisk is written in 1QOO , 
, I , storage and the invalid data condition code is set. On data , 
, , , moves from 1400 storage, the data is translated and bit 1 is , 
, 1 I set to 1. I 
, I , _f 
, 1 nnn10nnn ,The system/310 buffer is for disk units~ The data is moved, I 
, 1 1 but is not translated (output only). I 
, • , _f 

t t nnn11nnn I The System/310 buffer is for disk units. Data is translated 1 
, t 1 as it is moved. 1 
J--' , _f 
t 5 1 nnnnnOnn I Data is to be moved from 1400 storage to the System/370 , 
1 , , buffer. , 
, r-------_f___ -f 
1 I nnnnn1nn 1 Data is to be moved from the System/310 buffer to 1400 I 
, 1 I storage. , 
~'-------~1~----- +--- , 
1 6 I nnnnnnOn I The data move is not to be stopped if a groupmark wordmark is , 
, , , encountered. , 
I , +-- , 
1 1 nnnnnn1n ,The operation is to be stopped if a groupmark word mark is , 
, , , encountered. I 
I , , • 
, 1 I nnnnnnn1 1 Bit 7 is always set to 1. , 
I I I 

Figur.e 59. Bit Settings for the MIO Control Byte 
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reg1 

reg2 

addr 

is a general register containing the 
address of a System/370 buffer. This 
register cannot be register 2, 3, or 
4. The count register must contain 
the number of bytes in the buffer. 

is a general register containing the 
address of a data field in '400 
storage. 

is the address of a control word. 
This word must contain a control byte 
in byte 0 (see Figure 59) and the 
address of a translation table in 
bytes 1 through 3. There are two 
translation tables in DSECT DIIQCR. 
~hen moving data from 1400 storage to 
the System/370 buffer (output}, use 
the table at location CRBCDEBC. When 
moving data from the System/370 buffer 
to 1400 storage (input), use the table 
at location CFEBCDIC. 

Special considerations must be made 
for printer operations because of 
printer graphic differences. 
Interleaved in the translation table 
at location CRBCDEBC is a table that 
resolves differences in printer 
graphics. The interleaved table 
differs from the basic table in that 
unprintable characters are replaced by 
EBCDIC blanks, thereby reducing search 
time for characters on the print 
chain. The basic table should be used 
for all output operations to 
card-punch, tape, disk, and console 
devices. The translaticn table that 
should be used for output operations 
to the printer is at location 
CRBCDEBC+1 byte. 

1. Console graphic differences are 
handled by the emulator. 

2. You may use your own translation 
tables. Additional information may be 
found in 19.Q1Ll~Q.Lll§'Q.-2~_f:.m!!lllQ£_Q!!' 
Mod~12-1!2L15~, GY33-7011. 

~~£~Q-lz~~~l~: MIO DKCFIVE,DKCSIX,DKCTLBYT 
where DKCFIVF and DKCSIX are registers 5 
and 6. Register 4 is the count register. 
DKCTLBYT has been defined as: 

DKCTLBYT DS 
DC 
DC 

OF 
X'O,' 
AL3(CRBCDEBC+1) 

WRITING DEBUGGING AIDS 
-------~--------------

You can write a routine for address stops, 
instruction step, or snap dumps during 1400 
programs. An invalid ~peration code should 
be selected and a routine written to take 
control when the invalid code is 
encountered. By inserting the invalid 
operation code at selected locations in the 
1400 program, control is passed to the 
routine when these locations are reached. 
The 1400 program can be modified by 
inserting the invalid operation code in the 
object deck before the program is put in 
the reader, by using the ALTER command, or 
by including the modification in the 
routine. The operation code G is an 
example of an invalid operation code. 

You can write a routine that suppresses the 
printing of 1400 program messages on the 
console and handles them directly. If you 
specify that certain messages are to be 
replied to automatically, your routine 
receives control each time a message is to 
be printed on the console and checks 
whether this is one of the messages for 
which you have specified an automatic 
reply. If it is, your routine replies and 
the message is not sent to the console; if 
it is not, your routine sends the message 
to the console. 

The format of the USER statement for 
automatic reply is: 

USER NAME=name,OPCODE=AR 

where 

NAME=name 
identifies the load module in which 
your routine is located. Whenever a 
message that is to be printed on the 
operator console is encountered, 
control is passed to the first 
instruction in the load module. 

OPCODE=AR 
specifies automatic reply. 

Using automatic reply, you can: 

• Change the routing code before sending 
a message to the console. 

• Turn on the inquiry latch immediately 
for 1400 programs that have console 
wait loops (which cannot be detected by 
the emulator) • 
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REGISTER USAGE 

Your routine must save and restore the 
contents of registers. The parameters 
passed to your routine are placed in 
register 0 (X'OO' if WTO; X'04' if WTOR) 
and register 1 (the address of the 
parameter list). The formats of the WTO 
and WTOR parameter lists are shown in 
~igures 60 and 61. 

Your routine saves the address of the 
FCB (event control block) and the reply 
address of the outstanding WTOR. Reqister 
15 contains a return code that determines 
if a message is to be sent to the console. 
If it contains X'OO', the message is not 
sent to the console; otherwise, it is sent. 
~he address of the descriptor field is 
found by adding the contents of the message 

length field to the address of the message 
length field. (For a description of event 
control blocks, see ~Ili1g~~Qn!tQ!_~lo£~~, 
GC28-6628; for a description of reply 
address and descriptor codes, see 
SUEg~Yi2QI_~_Data ~~n~g~!~U!-H~£Q 
In~~~2n§, GC28-6647.) 

No!~: Your routine is always called by the 
BALR 14,15 instruction. 

SAMPLE ROUTINE USING AUTOMATIC REPLY 

Figure 62 is a sample routine that 
illustrates some of the techniques used in 
coding a routine for automatic reply. This 
routine replies to halt messages detected 
at IAR=01234, IAR=05602, and AAR=111, and 
sends all other messages to the console. 
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~ 
MESSAGE 
LENGTH 

DESCRIPTOR 
CODE 

4 bytes 

MESSAGE 
TEXT 

MCS 
FLAGS 

ROUTING 
CODE 

Figure 60. WTO Parameter List 

~ f 4 bytes 

REPLY REPLY 
LENGTH ADDRESS 

ECB ADDRESS 

MESSAGE 
LENGTH 

DESCRIPTOR 
CODE 

MESSAGE 
TEXT 

MCS 
FLAGS 

ROUTING 
CODE 

Figure 61. WTOR Parameter List 
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1 AR CSECT , USING *,12 , SAVE (1 ~, 12) , LR 12,15 , LTR 0,0 IS IT A WTOR MESSAGE 
1 BZ NOTFOUND NO, BRANCH , CLC 16(2,1),AR21 IS IT A HALT MESSAGE 
1 ENE WTOR2 NO, BRANCH 
1 CLC 38(5,1) ,AR123Q IS IT A HALT IAR=01234 MESSAGE 
1 BE STARTJ YES, BRANCH , CLC 38 (5, 1) , AR5602 IS IT A HALT IAF=05602 MESSAGE 
1 BE SENSE YES, BRANCH , CLC 50 (5,1) ,AR111 IS IT A HALT AAR=111 MESSAGE 
1 BNE NOTFOl!ND NO, BRANCH 
1 MVC O(3,5},AREOJ REPLY IS 'EOJ' , B FIND 
1 STARTJ MVC 0(5,5) ,ARSTART REPLY IS 'START' , B FIND , SE"1SE MVC o (16,5) ,ARSENSE REPLY IS 'TN SENSE=E+START' , FIND L 5,4 (1) MESSAGE REPLIED TO , POST ( 5, 
1 B MESPIND 
I F.TOR2 CLC 16 ( 2, 1) , A R 01 IS IT OPERATOR SERVICES AVAILABLE MESSAGE , BNE NOTPOUND NO, BRANCH , LM 4,5,O(1} 
1 STM 4,5,ARREP01 , MESFIND SR 15,15 RETURN CODE=O , B RETURN BRANCH 
1 NOTFOUND LA 15, 4 Rf,TURN CODE=4 , RETURN RETURN (14,12) ,RC=(15) RETURN , AR21 DC C'21' 
1 ARREP01 DC 2F'O' , AR1234 DC C'01234' , AR5602 DC C'05602' , AREO.J DC C'EOJ' , A RSTART DC C'START' , AR SENSE DC C'TN SFNSE=E+START' , ARO 1 DC C' 0 l' , AR1'1 DC C'OO'11' 
1 END 
'-
Figure 62. Sample Rout.ine Using Automatic Reply 
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This appendix lists, explains, and gives 
appropriate responses to messages printed 
by the emulator, the tape formatting 
programs, and the disk formatting program. 
The messages are presented in alphanumeric 
crder: 

TTQOOOx - IIQ299x 
TTQ300x - TIQ399x 
IIQ400x - IIQ499x 

Emulator 
Tape Formatting Programs 
Disk Formatting Program 

Messages in this appendix are not in 
~£~~~g§~_~_CoQ~, GC28-6631. This 
appendix may be removed and placed in 
~£~~~~§~~n~_~Qg~£· 

When there are several operator or 
proarammer actions, preceded by bullets, 
you should select the most appropriate one. 
When actions are numbered, you should 
respond in numeric order, stopping after 
the action that gives the desired result. 
When actions are lettered, you should 
dete~mine which explanation" caused the 
message to be issued, then select the 
lettered action that matches the 
explanation. For example, action C is for 
explanation C. 

EM.!!LATO!Ll1~.§AG~.§ 

T1QOOOI jobname MESSAGE NUMBER nnn NOT 
FOUND 

~~E1an~tiQn: The emulator module 
IIQM~ cannot find message nnn in 
the message text dictionary 
(IIQMT). nnn are the fourth, 
fifth, and sixth characters of the 
message number. 

'§Y§i£ID_B~EQn~~: The 1400 program 
is ended. The emulator produces a 
System/370 dump if a SYSE~OUT DD 
statement was included with the 
job. 

~~QgE£~~r_!£!iQn: Ensure that the 
1400 program or an operator command 
has not incorrectly altered main 
storage. If the message number 
(nnn) is not one of those listed in 
this appendix or if the error 
persists, ensure that 
MSGLEVEL=(l,l) was specified in the 
JOB statement, and that you have 
the master console log, the printer 
listing, and a dump of the emulator 

partition before calling IBM for 
programming help. 

IIQ0011 jobname OPERATOR SERVICES AVAILABLE 

]zE!~~1i2n: This message is 
printed (1) when the 1400 program 
begins and (2) each time the 
operator types an emulator command. 

~~§!~_~~EQll~: The operating 
system continues processing until 
the operator types a reply. The 
reply is then processed, and the 
message is issued again. If the 
operator does not respond, the 
emulator continues. 

£Eg!~!Q~_!ctiQa: To communicate 
with the emulator, type any valid 
emulator command. If the command 
is longer than one line, twpe a 
hyphen at the end of the line. 
Message IIQ034A will be printed; 
continue the command string by 
responding to message IIQ034A. Up 
to 485 characters can be typed in 
the command string. 

Note: If there are other 
~~~~tanding messages, respond to 
them before you respond to this 
one. When there are several 1400 
programs being executed in a single 
as job step, replying to a WTOR 
message during the execution of a 
1400 program for which OPSERV is 
not specified has no effect. 

IIQ002A jobname I 

]zEl~~ion: A Read from Console 
instruction is being executed in 
the 1400 program and inquiry from 
the console can be processed. 

~.§1~_Re§Eon~: Control is given 
to the operating system, and the 
emulator task remains in the wait 
state until the operator acts. 

Q~~~s!Q!-1cti2n: Type the data or 
the 1400 command that the 1400 
program is expecting. No emulator 
commands can be typed in response 
to this message. If the data or 
1400 command exceeds one line, or 
if you want to split the input into 
two or more lines, end each line 
you wish to continue with a hyphen. 
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If the data or 1400 command is 
continued, the emulator will 
reissue this message. If you have 
no data to enter, give a null 
response (R EPt Y id,··). 

IIQ003I jobname P variable string 

]KE!£n£ii2n: This message is the 
data or text that is written when a 
Write on Console instruction is 
executed in the 1400 proaram. If 
the data or text exceeds 50 
characters, the message is repeated 
as often as needed to print the 
entire string. A hyphen in 
position 51 indicates that the data 
or text exceeds 50 characters. 

~y~tem_~EQn~~: The emulator 
prints the data or text from 1400 
storage until a groupmark word mark 
is encountered. Processing then 
continues at the next sequential 
1400 instruction. 

• None. 

• To stop printing text, type any 
emulator command as a reply to 
message IIQ001I jotname OPERATOR 
SERVICES AVAILABLB, then reset 
the TAF or alter 1400 storaqe so 
that the ~rite on Console -
instruction encounters a 
groupmark wordmark. Any portion 
of the data or text that was 
queued to the output queue of the 
console before you replied to 
message IIQ001! is printed. 

1IQ0051' jobname CONTROL STATEMENT REQUESTED 
UNSUPPORTED FEATURE 

A. The block size specified for a 
1400 format tape was greater 
than 32,755 bytes. 

B. The mode for a 1400 format tape 
was not "set density, data 
converter off, and translator 
on." The mode is set with the 
DCB parameters DEN and TRTCH. 

C. The disk was formatted with a 
record size larger than the 
~ISK control statement 
requested; that is, the disk 
was formatted for mixed mode 
(track-record and sector). but 
the DISK control statement 
specified MODE=SECTOR. 

D. A DD statement was encountered 
for a tape in spanned format 
and the em~lator was generated 
for tapes with records in 1400 
format only, or vice versa. 

~~i2-E~EQ!!'~: The emulator 
requests a System/370 dump if there 
is a SYSEMOUT DD statement in the 
JCL. The 1400 program stops. 

A. Correct the block size in the 
DO statement. 

B. Correct the DCB parameter in 
the OD statement. 

C. Correct the ~ODE parameter in 
the DISK emulator control 
statement so that it specifies 
the mode in which the disk is 
formatted. 

D. Correct the RECFM parameter in 
the DO statement, or use an 
emulator that emulates the 
record format. 

E. If the problem perSists, ensure 
that a SYSEMOUT DD statement 
was .included for the job step, 
that MSGLEVEL=(1,1} was 
specified in the JOB statement, 
and that you have the master 
console log, the printer 
listing, and a dump of the 
emulator partition before 
calling IBM for programming 
help. 

IIQ011D jobname INPUT EXCEEDS BUFFER SPACE, 
nnn BYTES, REENTER 

]KE1£n~iioQ: The 485-byte in?ut 
buffer is not large enough for the 
line of the command string just 
typed. nnn bytes is the number of 
characters that can be typed in the 
line. 

~y~i~~ResPQn~: The emulator 
ignores the command string and 
gives control to OS; the emulator 
task is placed in the wait state 
until the operator acts. 

A. Retype the entire command 
string. 

B. Type any valid emulator 
command. START causes the 
emulator to resume proceSSing 
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at the next sequential 1400 
instruction. 

C. Request a dump of the emulator 
partition when the command 
string has been typed correctly 
but the problem persists. 

E~Qg~~ID~~~_A£!iQn: Analyze and fix 
the error. If the problem 
persists, ensure that a SYSEMOUT DD 
statement was included for the job 
step, that MSGLF.VEL=(1,1) was 
specified in the JOB statement, and 
that you have the master console 
log, the printer listing, and a 
dump before calling IBM for 
programming help. 

IIQ012D jobname ccccccccc IS INVALID 
COMMAND OR KEYWORD PARAMETER 

lil£!~~tio~: The command or 
keyword identified by ccccccccc: 

• Ts misspelled. 

• Is not valid. 

• Is a command that requires a 
keyword. 

• Is a keyword that requires an 
operand. 

• Has an invalid delimiter in the 
command string in or near the 
characters ccccccccc. 

~Y§!~~_]~§EQ~§~: When a command or 
control statement has inde~endent 
keywords, all keywords prior to the 
error (ccccccccc) have been 
processed. ~hen a command or 
control statement has a keyword 
that depends on another, no 
keywords have been processed. In 
either case, control is given to OS 
and the emulator task is placed in 
the wait state until the operator 
acts. 

• To ignore the erroneous command 
or keyword, ty~e any emulator 
command. If you type START, the 
emulator resumes processing at 
the next sequential 1400 
instruction. 

• To correct the command or 
keyword, retype the command 
string or control statement. The 
following commands and control 
statements must be typed in their 
entirety: 

~Q~~~nds 
ALTER 
CLEAR 
CONVERT 
DUMP 
EOJ 
START 

£Qni£Q!_Ei~te~~~t~ 
CCTL 
DISK 
TAPE 
UR 

The following commands may be 
completed by typing the erroneous 
keyword and all subsequent 
keywords: 

DISPLAY 
SET 
TF 
TN 

only control statements that 
can be typed at the console can 
be corrected therefrom. 

• Request a dump of the emulator 
partition using the OS C~NCEL 
command when the command string 
has been typed correctly but the 
problem persists. Do not use the 
emulator DUMP command; it does 
not dump the routine in error. 

~~Qg~~~~_!£1iQn: Analyze and fix 
the error. If the problem 
persists, ensure that a SYSUDUMP DD 
statement was included for the job 
step, that MSGLEVEL=(1,1) was 
specified in the JOB statement, and 
that you have the master console 
log, the printer listing, the 
listings of Stages I and II of 
emulator generation, and a dump of 
the emulator partition before 
calling IBM for programming help. 

IIQ013D jobname INVALID OPERAND=operand 

~~£!~~tioli: The operand field of 
the emulator command just typed is 
not an accepted operand. 'operand' 
identifies the unaccepted operand. 

~Y2t~_Response: ~hen a command 
has independent keywords, all 
keywords prior to the error have 
been processed. When a command has 
a keyword that depends on another, 
no keywords have been processed. 
In either case, control is given to 
OS and the emulator task is placed 
in the wait state until the 
operator acts. The rest of the 
command is not executed. 

• To ignore the erroneous command 
or keyword, type any emulator 

Appendix G: Messages 101 



command. If you type START, the 
rest of the command is ignored 
and the emulator resumes 
processing at the next sequential 
1400 instruction. 

• To correct the command or keyword 
operand, retype the command or 
control statement. The following 
commands and control statements 
must be typed in their entirety: 

fQIDID~~g2 
ALTER 
CLEAR 
CONVERT 
DUMP 
~OJ 

START 

fQn!~Q~~!£i~ID~i~ 
CCTL 
DISK 
TAPE 
UR 

Errors in keyworo operands (on 
the right side of the equal sign) 
are tr.eated differently frcm 
errors in the keywords 
themselves. If a command was 
typed incorrectly and a default 
value was overridden, you will 
not change the value when 
correcting the command if you 
assume the default value: for 
example, if you typed: 

TAPE UNIT=12,DILCNT=40, 
~YPEFLF.=OUTTN 

where OUTIN is coded instead of 
OUTPUT. As you are retyping the 
correct command, if you omit the 
DILCNT parameter, the value will 
remain unchanged at 40. You must 
type the parameter to return the 
value to 25: 

TAPE UNIT=12,DILCNT=25, 
TYPEFLE=OUTPUT 

The following commands may be 
completed by correctly typing the 
keyword operand in error and 
typing all subsequent keywords: 

DISPLAY 
SET 
TF 
TN 

only control statements that 
can be typed at the console can 
be corrected from it. 

• Request a dump of the emulator 
partition using the OS CANCEL 
command when the command string 
has been typed correctly hut the 
problem persists. Do not use the 

emulator DUMP command; it does 
not dump the routine in error. 

i~Qg££IDm~-!£tiQn: Analyze and fix 
the error. If the problem 
persists, ensure that a SYSUDUMP DD 
statement was included for the job 
step, that MSGLEVEL=(l,l) was 
specified in the JOB statement, and 
that you have the master console 
log, the printer listing, and a 
dump of the emulator partition 
before calling IBM for programming 
help. 

IIQ014D jobname KEYWORD PARAMETERS 
INCOMPLETE 

Ex~lanation: One or more keywords are-missing from an ALTER or DUMP 
command. 

~Y2tem_Respon~: Control is given 
to'OS, and the emulator task 1S 
placed in the wait state until the 
operator acts. The' command is not 
executed. 

• To ignore the erroneous command, 
type any emulator command. If 
you type START, the emulator 
resumes processing at the next 
sequential 1400 instruction. 

• To correct the command, retype it 
completely. 

• Request a dump of the emulator 
partition using the OS CANCEL 
command when the command string 
has been typed' correctly but the 
problem persists. Do not use the 
emulator DUMP command; it does 
not dump the routine in error. 

gIQg££IDID~!_!£tiQll: Analyze and fix 
the error. If the problem 
persists, ensure that a SYSUDUMP DD 
statement was included for the job 
step, that MSGLEVEL=(l,l) was 
specified in the JOB statement, and 
that you have the master console 
log, the printer listing, and a 
dump of the emulator partition 
before calling IBM for programming 
help. 
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TTQ021D jobname HALT TAB=addr AAR=addr 
BAB=addr 

]!£l~~tion: A Halt instruction 
has been encountered in the 1400 
program, but the 1400 program is 
not at end of job. The contents of 
the TAP, AAP, and BAR are displayed 
in the addr fields. Tf the address 
in the AAB or BA~ is invalid or 
meaninaless, the respective address 
field of this message is filled 
wit.h blanks. 

~~t.e]LE~£Q.~: Control is given 
to OS, and the emulator task is 
placed in the wait state until the 
opera tor a.cts. 

Q£~!E1Q~-!£iiQn: Type the 
information or perform the action 
for a 1400 halt. Any emulator 
command can be typed; if you type 
STABT, the emulator resumes 
processing at the next sequential 
1400 instruction. 

IIQ022D jobname HALT/BRANCH IAB=addr 
AAR=addr BAR=addr 

li1~1~n£!!Q.n: A Halt and Branch 
instruction has been encountered in 
the 1400 program, but the 1400 
program is not at ena of job. The 
contents of the TAR, AAR, and BAR 
are displayed in the addr fields. 
If the address in the AAR or BAR is 
invalid or meaningless, the 
respective address field of this 
message is filled with blanks. 

~yste~_B~£Q~: Control is given 
to as, and the emulator task is 
placed in the wait state until the 
opera tor acts. 

Q£§£~!g~!£!!Qn: Type the 
information or perform the action 
for 1400 halt and branch. Any 
emulator command can be typed; if 
you type START, the emulator 
resumes processing at the branch 
address. START RESET causes the 
emulator to reset all indicators 
and resume processing at the next 
sequential 1400 instruction. 

IIQ023T jotname EOJ HALT IAR=addr AAR=addr 
BAR=addr 

~ZE1~~~n: A Halt instruction or 
a Halt and Branch instruction has 
been encountered and it satisfies 
the end-of-job condition. The 
contents of the lAP, AAB, and BAR 
are dis~layed in the addr fields. 

~l~!~m_]2§£Qll~: The 1400 program 
stops. 

IIQ02~D jobname ADDRESS=addr IS INVALID IN 
COMMAND 

]!£1~~1!Qn: There is an invalid 
address as the operand of an ADDR= 
or XADDR= keyword in an emulator 
command. 

~Y~l~_R~~£Qn~~: Control is given 
to OS, and the emulator task is 
placed in the wait state until the 
operator acts. 

QE~!:atQL!£tiQ!l: Retype the 
command with the correct address, 
or type START to begin processing 
at the next sequential instruction. 
If the address has been typed 
correctly and the problem persists, 
dump the emulator partition using 
the as CANCEL command. Do not use 
the emulator DUMP command; it does 
not dump the routine in error. 

g!:Qg~~~~~_A£tiQn: Analyze and fix 
the error. If the problem 
perSists, ensure that a SYSUDUMP DD 
statement was included for the job 
step, that MSGLEVEL=(1,1) was 
specified in the JOB statement, and 
that you have the master console 
log, the printer listing, and a 
dump before calling IBM for 
programming help. 

1IQ031I jobname BUFFEP TOO SMALL FOR 
PHYSICAL RECORD FTLE=name 

A. A record in 1400 format is 
larger than the System/370 
buffer specified in the BLKS1ZE 
parameter of the DD statement. 

B. A tape file with records in 
1400 format is not positioned 
correctly, or there is a bad 
record on the tape, or both. 

C. The first I/O instruction for 
an output data set on tape is a 
Read Tapemark instruction and 
no tapemark was found. 

D. The records are in 1400 format, 
but the RECFM parameter of the 
DD statement is not RECFM=U. 

E. The BDW indicates a record 
length greater than that 
specified in the BLKSIZE 
parameter of the DD statement. 
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FTtF=name identifies the 1400 
device by its channel and unit 
numher. 

~~§!~~_B~§EQn§2: For explanations 
D and E, the emulator requests a 
System/310 dump if there is a 
SYSEMOUT DD statement in the Jct. 
The emulator stops. For 
explana+.ions A through C, the 
emulator turns on the wrong-length 
record indicator and issues message 
~1Q061D. 

Operator Action: Feply to message 
IIQ061D:--If-the record is a 
checkpoint record, type START; 
otherwise, type EOJ. The 1400 
program may handle the error that 
caused this message (T1QO 311) to be 
issued, and the programmer who 
submitted the job may provide 
operator responses for specific 
situations. 

A. Ensure that the BLKSIZE 
parameter of the DCB operand 
specifies a block size large 
enough to hold the record, or 
preprocess the tape to reduce 
the physical record size. 

B. Ensure that the records on the 
tape are good and then rerun 
t,he jo b. 

c. Chanqe the TAPE emulator 
control statement to include 
TYPEFLE=OUTPUT. The emulator 
will write a tapemark on the 
tape before the 1400 program 
uses it for output. 

D. Correct the RECFM parameter to 
RECFM=U. 

E. Ensure that the BLKSTZE 
parameter of the DCB operand 
specifies a block size large 
enough to hold the record. 

F. If the problem persists, ensure 
that the SYSEMOU~ DD statement 
was included for the job step, 
tha t MSGLEVEL= (1,1) was 
specified in the JOB statement, 
and that you have the master 
console log, the printer 
listing, and a dump before 
callinq IBM for programming 
help. 

I1Q0321 jobname nnn ERROR OCCURRED DURING 
EXECUTION OF IIQETOCS 

]zE!£n£!i2Q: An emulator error 
occurred. The first three 
characters, nnn, indicate the cause 
of the error. 

001 - The error code passed to 
T1QBMOUT or the input code 
passed to IIQE10CS was 
invalid. 

002 - EMPTR or EMBSR in 1IQEIOCS 
could not backspace over a 
record just written. 

003 - EMPUT in 1IQEIOCS detected 
that the length of the last 
record in the segment 
descriptor word (SDW) is 
smaller than 4. 

004 - A record could not be written 
in the requested parity. 

005 - While executing EMREAD, 
EMPUT, or EMBSR in IIQEIOCS, 
the record being read or 
written is larger than the 
buffer. 

006 - A Block Descriptor Word (BDW) 
was greater than the block 
size on the output file 
during execution of EMFORCE 
in I1QEIOCS. 

007 - EMBSR in IIQE10CS backspaced 
records to the beginning of 
the file, but it did not find 
the beginning of the record 
(spanned forma t) • 

008 - EMBSF in 11QE10CS backspaced 
to what should have been but 
was not the last tapemark 
record (spanned format). 

009 - The error code passed to the 
IIQBMOUT routine was invalid. 

010 - An error occurred in the 
console portion of the 
NDURGET routine. The 
emulator could not execute a 
Read from Console 
instruction. 
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011 - EMREAD in IIQEIOCS got a data 
check while reading a 
tapemark recor?l .• 

~yst2m_E~EQn~~: The emulator 
produces a System/370 dump if a 
SYSFMOUT DD statement was included 
with the job. The 1QOO program 
stops. 

• If nnn is 002, 003, 004, 005, 
006, 007, 008, or 011, the tape 
may have been preprocessed 
incorrectly. Preprocess the tape 
again if using preprocessed ta~e. 
Ensure that the 1400 program does 
not issue an invalid BacKspace 
Record instruction, and ensure 
that the tape or disk drives are 
working properly, then rerun the 
job. 

• If nnn is 001, 009, or 010, 
ensure that the operator has not 
improperly altered main storage, 
and rerun the job. 

• If the problem persists, make 
sure that MSGLEVEL=(1,1} was 
specified in the JOB statement, 
that a SYSEMOUT DD statement was 
included for the job step, and 
that you have the master console 
log, the printer listing, and a 
dump of the emulator partition 
before calling IBM for 
programming help. 

IIQ0331 jobname st~pname, unit addr, device 
type, ddname, operation attempted, 
error description, track addr or 
relative block number, access 
method 

Ex£l~n~!iQn: An I/O error occurred 
while processing an emulator data 
set. Error analysis information 
displayed is: 

stepname - the step name of the 
emulator task in which the error 
occurred. 

unit addr - the unit address of 
the device on which the error 
occurred. 

device type - the type of device 
on which the data set is 
loca ted. 

ddname - the name of the DD 
statement that defines the 
device. 

operation attempted - the type of 
I/O operation being attempted. 

error description - the SYNAD 
14-character description of the 
error. 

track addr - if the unit is a disk 
device, the track address at 
which the error occurred. 

relative block number - if the unit 
isa tape unit, the relative 
number of the block in which the 
error occurred. 

access method - the access method 
used on the data set. 

~yst~_BesEQn~~: The emulator 
requests a System/310 dump if there 
is a SYSEMOUT DD statement in the 
JCL. If the DD statement is for a 
tape or unit record device, the 
emulator stops. If the DD 
statement is for a disk device, 
this message is printed, 
appropriate disk error indicators 
are set, and the next 1400 
instruction is fetched and 
emulated. 

g£ogra~~g£_!£liQll: Analyze and 
correct the error, then resubmit 
the job. For disk errors, the job 
may not have to be rerun when the 
1400 program handles the error. If 
the problem perSists, make sure 
that MSGLEVEL=(1,1) was specified 
in the JOB statement, that a 
SYSEMOUT DD statement was included 
for the job step, and that you have 
the master console log, the printer 
listing, and a dump of the emulator 
partition before calling IBM for 
programming help. 

IIQ034A jobname CONTINUE INPUT OF COMMAND 
STRING 

~z£lan~iion: A previous operator 
command requested that the command 
be continued on another line. This 
message is issued when a hyphen is 
found at the end of a reply. 

~y§te!_E~~Q~~: Control is given 
to the operating system, and the 
emulator task is placed in the wait 
state until the operator acts. 
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!212~g!Qr A£:.ti.2l!: Type the 
remaining command-string input. If 
no input remains, type a null reply 
(REPLY id,"). 

IIQ042D jotname INVALID OP-CODE 

Expl£n£i!Qn: The emulator 
encountered an operation code in 
the 1400 program that is not 
emulated. 

~.Y..§tel!L.R~12Q1lse: Con trol is given 
to OS , and the emulator task is 
placed in the wait state until the 
operator acts. 

• Type DUMP to dump the contents of 
the emulator partition and EOJ to 
end the 1400 job. 

• Use the DISPLAY and ALTER 
commands to correct the error 
from the console. The IAR value 
is unpredictable, and it should 
be set to the desired value 
before typing START to continue 
program execution. 

• Type START to begin processing at 
the next seauential 1400 
instruction if the invalid 
instruction can be ignored. The 
lAB value is unpredictable, and 
it should be set to the desired 
value before typing START. 

!:!.Q.gra!!l!!lz:-Am2n: Correct the 
error and submit the job again. 

If the problem persists, ensure 
that a SYSEMOUT DD statement was 
included for the job ste~,that 
MSGLEVEL=(1,1) was specified in the 
JOB statement, and that you have 
the master console log , the 
printer listing, and a dump of the 
emulator partition before calling 
IBM for programming help. 

IIQ043D jobname INVALID INSTRUCTION FORMAT 

Exolanation: The character pointed 
to-by-t~IAR does not have a 
wordmark, and it may be a valid 
operation coCle. 

~Y~!~~_B~§EQE~~: Control is given 
to the operating system, and the 
emulator task is placed in the wait 
state until the operator acts. 

• Use the DUMP command to dump the 
contents of the emulator 
partition and the EOJ command to 
end the 1400 job. 

• Use the DISPLAY and ALTER 
commands to correct the error 
from the console. The IAR value 
is unpredictable, and it should 
be set to the desired value 
before typing START to continue 
program execution. 

• Use the START command to begin 
processing at the next sequential 
1400 instruction if the invalid 
instruction can be ignored. The 
IAR value is unpredictable, and 
it should be set to the desired 
value before typing START. 

!:U2gra!!l!!l~!:_!£ti2U.: Correct the 
error and submit the job again. 

If the problem persists, ensure 
that a SYSEMOUT DD statement was 
included for the job step, that 
MSGLEVEL={1,1) was specified in the 
JOB statement, and that you have 
the master console log, the printer 
listing, and a dump of the emulator 
partition before calling IBM for 
programming help. 

IIQ045D jobname INVALID I/O INSTRUCTION 

liK£!au~ti2n: The emulator 
encountered a 1400 1/0 instruction 
that was invalid because of: 

• An invalid A-field 

• An invalid d-modifier 

• A non-emulated 1/0 device 

~st~li~12~: Control is given 
to the operating system, and the 
emulator task is placed in the wait 
state until the operator acts. 

• Use the DISPLAY and ALTER 
commands to correct the error 
from the console. 

Note: The IAR pOints to the next 
1400 instruction to be fetched. 

• When you cannot correct the error 
from the console, use the DUMP 
command to dump the contents of 
the emulator partition and the 
EOJ command to end the 1400 job. 
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• If the invalid instruction can be 
ignored, use the ST~FT command to 
begin processing at the neyt 
sequential 1400 instruction. 

£.I.Q!ll£.!!!~!:_!£.ti.Q!l: Correct the 
error and submit the job again. 

If the problem persists, ensure 
that a SYSEMOUT DD statement was 
included for the job step, that 
MSGLEVEL=(1,1l was specified in the 
JOB statement, and that you have 
the master console log, the printer 
listing, and a dump of the emulator 
partition before calling IBM for 
programming help. 

IIQ046D jobname INVALTD ADDRESS 

I~£lan£!ion: The emulator 
encountered an invalid a~dress in 
the I-address, A-address, or 
B-address register, which was 
caused by: 

• An address wraparound 

• An invalid character in 1400 
storage 

S~2i~.!!!_Eg§pon§~: Control is qiven 
to OS, and the emulator task is 
placed in the wait state until the 
opera tor acts. 

• Use the DISPLAY and ALTER 
commands to correct the error 
from the console. The contents 
of the registers are 
unpredictable, and they should be 
set to the desired values before 
typing START to continue 
execution of the 1400 program. 

• Use the DUMP command to dump the 
contents of the emulator 
partition and the EOJ command to 
end the 1400 job. 

• If the invalid address can be 
ignored, use the START command to 
continue processinq at the next 
sequential 1400 instruction. If 
the invalid address is in the 
TAR, set the IAR to the desired 
value before typing START. 

£!:Q.~IL~!!l.!!l~.,..!ctiQ.!l: Correct the 
error and submit the job again. 

If the problem persists, ensure 
that a SYSEMOUT DD statement was 
included for the job step, that 
MSGLEVEL=(1,1} was specified in the 
JOB statement, and that you have 
the master console log, the printer 
listing, and a dump of the emulator 
partition before calling IBM ,for 
programming help. 

IIQ052D jobname FILENAME NOT GIVEN FOR cccc 

li~E!~~Sio!l: A ddname was not 
found for the 1400 device indicated 
by cccc, where cccc can be any of 
the following: 

• RDR - the card reader 

• PTR - the printer 

• PNCH - the card punch 

• TPcu - tape unit u on channel c 

• DISK - a 1405 or 1301 disk 

• DKcm - module m of a 1311 on 
channel c 

If message IIQ0541 precedes this 
message, a ddname was given in the 
emulator control statement" 1:.:;~: ':~!i"" 
ddname may have been incorrect. 

• If the operator types START, the 
emulator determines whether a 
ddname has been entered. If no 
ddname was entered, this message 
is issued again. If a valid 
ddname is found, the 1400 program 
continues at the point of 
interruption. 

• If the IAR is set before typing 
START, or if the reply is START 
ADDR=nnnnn~ where nnnnn is the 
starting address, the emulator 
will continue the 1400 program at 
nnnnn. 

• Type DISPLAY CONFIG to display 
the I/O devices and their 
corresponding ddnames. 

• Enter an acceptable ddname using 
the NAME operand of the TAPE, 
DISK, or UR emulator control 
statement. 

If you enter the TAPE or UR 
statement, you must specify all 
operands for which a default is 
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not desired, since the command 
you enter overlays the statement 
read with the JCt. 

• Type START if T/O operations on 
the aevice is not required. The 
1400 program begins at the next 
sequential instruction. 

• If you cannot identify an 
acceptable ddname, use the DUMP 
command to dump the emulator 
partition and the EO~ command to 
end the '~OO job. 

f£Qg££mm~£_!£!i2n: Determine 
whether the NAME operand of the 
emulator control statement should 
be specified. If it cannot be, 
give the operator an acceptable 
ddname to be typed when this 
message is received. 

If the problem persists, ensure 
that a SYSEMOUT DD statement was 
included for the job step, that 
MSGtFVEL=(1,1) was specified in the 
JOB statement, and that you have 
the master console log, the printer 
listing, and a dump of the emulator 
partition before calling IBM for 
programming help. 

IIQ0531 jobname CORE UNAVAILABLE POB DCB 
IIQ053T jobname CO~B UNAVAILABLE FOR 

BUFPEF. FItE=dd name 

A. The emulator tried to get main 
storage for a DCB and there was 
not enough. 

B. The emulator tried to aet main 
storage for buffers and there 
was not enough. The ddname 
identifies the DD statement 
that describes the data set. 

C. The emulator encountered a DD 
statement for a reader, 
printer, or punch that 
requested a logical record 
length (LRECL) greater than 256 
bytes. 

2Y§1~~_ResE2n2~: The emulator 
program requests a System/370 dump 
if there is a SYSEMOUT DD statement 
in the JCL. The 1400 program 
stops. 

A. If storage was not available 
for the DCB, increase the 
amount of main storage 

requested in the REGION 
parameter of the JOB or EXEC 
statement (MVT). or obtain a 
larger MFT partition • 

B. If storage was not available 
for a buffer, first check the 
value specified in the BLKSIZE 
parameter of the PCB operand 
(for tape and d.isk only). If 
the BLKSIZE value is too large, 
correct it. If it is not, 
increase the amount of main 
storage requested in the REGION 
parameter of the JOB or EXEC 
statement (MVTl, or obtain a 
larger MFT partition. 

C. If the LRECL parameter of the 
DD statement is wrong, correct 
it and resubmit the job. 

D. If the problem persists, ensure 
that a SYSEMOUT DD statement 
was included for the job step, 
that MSGLEVEL=(1,1) was 
specified in the JOB statement, 
and that you have the master 
console log, the printer 
listing, and a dump of the 
emulator partition hefore 
calling IBM for programming 
help. 

IIQ054I jobname FILE=ddname COULD NOT BE 
OPENED 

• The emulator could not open the 
file identified by ddna~e because 
there was no DD statement. 

• A ddname in the TAPE, DISK, or UR 
emulator control statement was 
misspelled or otherwise typed 
incorrectly. 

~Y2i~~-li~2EQli2~: The emulator 
issues message IIQ052D. 

Q~~£at2r Actl2n= Reply to message 
IIQ052D by typing the correct 
ddname in a TAPE, DISK, or UR 
emulator control statement. 

~£Q~£~~£_Ac!i2~: Determine 
whether the NAME operand of the 
emulator control statement should 
be specified. If it cannot be, 
give the operator an acceptable 
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ndname to be typed when this 
message is received with messaqe 
IIQ052D. 

11Q0551 jotname SYSE~OUT DCB NOT OPEN 

Ex£!~n~1ion~ An operator command 
or response on the SYSEMOUT data 
set was unsuccessfully recorded 
because the data set DCB was not 
opened or was opened incorrectly. 

~Y§1~~_B~§£2n2~: The emulator 
issues messaqe TIQ061D. 

Q~~~~1Q£_~£!iQ]: Peply to message 
TIQ061D. 

££Qg££~m~~~i~n~ If the SYSEMOUT 
DD statement was not included in 
the JCt, include one and submit the 
job again. If the statement is 
included, check it. If the problem 
persists, ensure that a SYSABEND DD 
statement was included for the job 
step, that MSGLRVEL=(1,1) vas 
suecified in the JOB statement, and 
that you have the master console 
log, the printer listing, and a 
~ump of the emulator partition 
before calling IBM for programming 
help. 

Request the dump usinq the OS 
CANCFL command. Do not use the 
emulator DUMP command; it does not 
dump the routine in error. 

TIQ061D jobname EMULATOR WAITING 

rZE!~n~!ion: The emulator is 
waiting for a response from the 
operator. There are many 
conditions during emulation that 
can cause this message to be 
issued. It is issued whenever the 
emulat.or cannot proceed without 
some operator action. 

~~1~~_~~~Qn~~: The emulator 
waits for a response to this and 
possibly other ~TOR messages. 
Control is given to OS and the 
emulator task is placed in the wait 
state until the operator acts. 

• Type any command that requests an 
emulator service, such as 
DISPLAY. 

• Type any command that satisfies 
the conditions the emulator is 
waiting for.. EOJ may have to be 
typed if the emulator is waiting 
because of an unrecoverable 

error. (You should dump the 
emulator partition before typing 
EOJ.) 

• If you can find no reason for an 
error in the emulator job, dump 
the contents of the emulator 
partition and cancel the job. 

Type START if no further 
emulator services are needed and 
if all conditions the emulator 
was waiting for are satisfied. 
This causes processing to begin 
at the next sequential 1400 
instruction. 

IIQ062I jobname HEX ADDRESS=nnnnnn 

~~21an~iiQn: This message is 
issued in response to the emulator 
command CONVERT ADDF=nnnnn. HEX 
ADDRESS=nnnnnn is a 1- .to 6-digit 
hexadecimal address that is the 
System/370 main-storage location of 
the 1400 storage address specified 
in the CONVERT command. 

~'yst~l!L]£§'EQ!l~: The emulator 
issues m~ssage IIQ061D. 

QE~£~iQ£-!£!iQn: Reply to message 
J1Q061n. 

ITQ063I jobname NEXT 1400 ADDRESS=nnnnn 

]~E!~~!iQn: This message enables 
the operator to display contiguous 
areas of main storage. It is 
issued after messaqe IIQ066I when 
the operator typed DISPLAY ADDR. 

The number of characters 
displayed in message 1IQ066I 
varies, since two EBCDIC characters 
indicate a 1400 character with a 
wordmark. nnnnn indicates the next 
1400 storage address if more 
storaqe needs to be displayed. 

~y§tem_~~§EQn~~: The emulator 
issues message 1IQ061D. 

Q.EgUQL!ctiQ!l: Reply to message 
I1Q061D. 

1IQ065I jobname 1400 DEVICE cccc NOT 
ASSIGNED 

Expl£n~!ion: A device specified in 
an operator request was unassigned. 
An example of an operator request 
is REPLY id,'DISPLAY TAPE=12' • 
cccc is TAPE, DISK, or UR. 

~Y§i~m_R~§EQn~g: The emulator 
issues message IIQ061D. 
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Q£~££!QL-A£!ion: Reply to message 
IIQ061D. 

TTQ066I iotname text 

IK£1~n£11Qn: This message displays 
the COMMENT emulator control 
statement and the response to the 
DISPLAY emulator command. It 
consists of variable text and uses 
the following abbreviations for 
1400 devices: 

• RDP - the card reader 

• PTP - the printer 

• PNCH - the card punch 

• CNSL - the console 

• TPcu - the channel (c) and unit 
(u) ad~resses of a tape 
unit 

• DKcm - the channel (c) and module 
(m) aQdresses of a disk 
drive 

If a DISPLAY REG command is 
type~ and the value in one of the 
registers is invalid or 
meaningless, that portion of the 
text field is filled with blanks. 

If a DISPLAY ADDR or DISPLAY 
XADDP. commanc was typed, the 
address is repeated and then the 
storage is displayed between single 
quotes. The data is in load mode; 
both word separators and word marks 
appear as underscores~ 

2yst~ID_Re§~2n§~: The emulator 
issues message IT.Q061D. 

If this message is in response 
to the DISPLAY ADDR command, 
message TIQ063I is issued ~efore 
message ITQ061D. 

Q~r.~t.Q.!-.!ction: Reply to message 
IIQ061D. 

IIQ071D jobname END OF 1400 STORAGE PEACHED 

EZEl£nstiQn: The emulator 
encountered the end of 1400 storage 
during: 

• A dis~ or tape 1/0 operation 

• A unit record output operation 

~Y~l~m_R~~~n~~: Control is given 
to the operating system, and the 
emulator task is placed in the wait 
state until the operator acts. 

• Use the DISPLAY and ALTER 
commands to correct the error 
from the console. 

• Use the DUMP command to dump the 
contents of the emulator 
partition and the EOJ command to 
end the 1400 job. 

• If the invalid instruction can be 
ignored, use the START command to 
start processing at the next 
sequential 1400 instruction. 

• Type another emulator command. 

££QgL£~mg£_!£ilQ~: Correct the 1/0 
instruction and submit the job 
again. If the problem persists, 
ensure that a SYSEMOUT DD statement 
was included for the job step, that 
MSGLEVEL=(1,1) was specified in the 
JOB statement, and that you have 
the master console log, the printer 
listing, and a dump of the emulator 
partition before calling IBM for 
programming help. 

IIQ072D jobname CARD INPUT EXHAUSTED 

~ZE1~ati2n: The emulator has 
encountered a read operation in the 
1400 program, but there are no more 
cards to be read. The )LC card may 
not have been placed before the 
last data card, or a blank card was 
not placed after the )LC card of a 
1Q40 program. 

~Ist~m_Bg2EQ~§g: The emulator 
turns on the "last card" indicator. 
Control is given to the operating 
system, and the emulator task is 
placed in the wait state until the 
operator acts. 

• Type START to begin processing at 
the next sequential 1400 
instruction. The 1QOO job should 
end at normal end of job. 

• Tf you are emulatinq a 1440 
program and there is a )LC card, 
type START to clear the reader 
station. Most 1440 jobs will end 
at normal end of job. If you 
receive this message again, type 
START a second time. If the 1440 
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program still does not end at 
normal end of job, dump the 
emulator partition and type EOJ. 

• Type another emulator command. 

E~g~~~~-A£1ig~: Ensure that the 
)LC card is placed before the last 
data card an~ sQbmit the job again. 

Some ,qqO programs issue one or 
more read commands to eject the 
last data card while closing the 
1q42 file. Before you run the job 
again, insert one blank card after 
the )LC card if the program does 
not read ahead, and two blank card 
after the )LC card if it does. 

If the problem persists, ensure 
that a SYSEMOUT DD statement was 
included for the job step, that 
MSGLEVEL=(1,1) was specified in the 
JOB statement, and that you have 
the master console log, the printer 
listing, and a dump of the emulator 
partition before calling IBM for 
programminq help. 

IIQ073D jobname INVALID 1qOO DATA 

Ex~l~n~iio~: The emulator detected 
invalid BCD aata on a read 
operation from the card reader or 
the console. 

~yst~m_Rg2EQn2~: The emulator 
reads the card or line, but changes 
all invalid characters to 
asterisks. It then gives control 
to the operating system. The 
emulator task is placed in a wait 
state until the operator acts. 

• Ensure that valid data was 
entered from the console. To 
replace an asterisk with a valid 
PCD character, use the DTSPLAY 
and ALTER commands. The data is 
located in the read buffer of 
1400 storage (locations 1 to 80 
for 140' and 1460) and has been 
translated to internal code. 

• To ignore the error, type START 
to begin processing at the next 
sequential 1400 instruction. 

• Type another emulator command. 

E~gra~~~~_~£!iQn: If the invalid 
character was on a data card and 
the operator ended your jo~, 
correct the invalid characters and 
resuhmit the job. Tf the problem 

perSists, ensure that a SYSEMOUT DD 
statement was included for the job 
step, that MSGLEVEL=(1,1) was 
specified in the JOB statement, and 
that you have the master console 
log, the printer listing, and a 
dump of the emulator partition 
before calling IBM for programming 
help. 

IIQ074D jobname CARRIAGE CONTROL TAPE IN 
ERROR 

I~E!~~!iQn: The emulator 
encounter.ed a carriage control 
instruction in the 1400 program 
that specified a skip to a channel 
number not in the carriage control 
tape image defined in the CCTL 
emulator control statement. 

~~§1gm_Bg§EQ~~: Control is given 
to the operating system, and the 
emulator task is placed in the wait 
state until the operator acts. 

~E~~~!Q£-A£!iQn: If the carriage 
control tape image was not typed 
correctly, retype the CCTL emulator 
control statement. other actions 
are: 

• Bnd the emulator job. 

• Type another emulator command • 

• Type START, which causes the 
carriage control instruction to 
be skipped and processing to 
begin with the next sequential 
1400 instruction. 

£~oqram~~_!£ihQ~: Ensure that the 
necessary carriage control 
information is in the carriage 
control statement and resubmit the 
job. If the problem persists, 
ensure that a SYSEMOUT DD statement 
was included for the ;ob step, that 
MSGLEVEL=(1,1) was specified in the 
JOB statement, and that you have 
the master console log, the printer 
listing, and a dump of the emulator 
partition before calling IBM for 
programming help. 

IIQ0751 jobname INVALID DATA IN ,qOO 
STORAGE 

]!£l~£!iQn: A character string 
ends with a wordmark or the 
emulator detected an invalid 
character (bit 7 is 1) in 1qOO 
storage. The invalid character may 
be the result of a machine operator 
error. 
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2.Y§.!.§.]!_B.~2Q.!l§'~: 1ft. his mess a ge 
results from an emulator DUMP 
command, the dump is ended after 
printing the line preceding the one 
containing the invalid character, 
then message IIQ061D is issued. 
Otherwise, the emulator requests a 
System/370 dump if there is a 
SYSEMOUT DD statement in the JCL. 
The 1400 program stops. 

f£Qg££ill~-!£tiQ.!l~ Eliminate any 
causes of invalid characters and 
submit the job again. If the 
problem ~ersists, ensure that a 
SYSEMOU~ DD statement was included 
for the job step, that 
MSGLEVEL=(1,1} was specified in the 
JOB statement, and that von have 
the master console log, the printer 
listing, and a dump of the emulator 
partition before calling IBM for 
programming ~elp. 

TIQ0811 lobname EOM-OPERATION TERMINATED 

A. The emulator ended an operator 
command because the end of 1400 
storage was reached while 
executing the command. 

B. The end of 1400 storage was 
reached while the emulator was 
executing a 1400 Read a Card 
instruction (1440 only). 

A. The emulator issues message 
I1Q061D. 

B. When the end of 1400 storage is 
sensed, the emulato~ moves the 
remainder of the data into the 
beginning of 1400 storage 
(wraparound). After all data 
is moved, proceSSing continues 
at the next sequential 1400 
instruction. 

A. Reply to message IIQ061D. 

B. None. 

IIQ083D jobname 1400 DEVICE ~OT ASSIGNED 
FOR cccc 

Ez~l~n~!iQn: A 1400 IIO 
instruction has been detected for a 
1400 device not assigned by an 
emulator control statement. cccc 

indicates the 1400 device not 
assigned: 

• PTR - printer 

• BDR - reader 

• PNCH - punch 

• CNSL - console 

• TPcu - tape where 'cut is the 
channel and unit number 

• DISK - 1405 or 1301 disk 

• D K c m - 1 3 11 dis k w he re 'c m' is 
the channel and module 
number 

£Y§.!.~_liesPQll2g: Control is given 
to the operating system, and the 
emulator task is placed in the wait 
state until the operator acts. 

R£Qg~illill~£_Acti0!l: Include the 
correct control statement and 
resubmit the job. If the problem 
persists, ensure that 
MSGLEVEL=(1,1) was specified in the 
JOB statement, and that you have 
the master console log and the 
printer listing before calling IBM 
for programming help. 

QE~1:atQ!:.J.cti.Q!l: Type the missing 
control statement and the START 
corn man d. 

IIQ0841 jobname cccc DEVICES NOT SUPPORTED 

~x£l~~ii0!l: The operator used one 
or more I/O devices which are not 
in the emulator. cccc indicates 
the 1400 device not generated. 

~Y§i~!!I._li~2£Q!l22: The emulator 
issues message IIQ061D. 

Q£~£atQ£_!£!iQll: Reply to message 
1IQ061D. 

~1:Qg1:aill~1:_!£1iQ~: Ensure that the 
generated emulator includes all 
necessary devices. If the problem 
persists, ensure that a SYSUDUMP DD 
statement was included for the job 
step, that MSGLEVEL=(l,l) was 
specified in the JOB statement, and 
that you have the master console 
log. the printer listing, a dump of 
the emulator partition, and the 
Stage I and II listings of the 
emulator generation before calling 
IBM for program help. 
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TIQ0861 40bname ERROR IN OPERATOR SERVICES 

!~£!~n~ii2n: The emulator services 
control routine (module IIQOA) 
received an invalid input parameter 
from another emulator routine. 
(Control byte CMOSCCTL was 
improperly set., 

~l§!~~_]~~Qn§~: The emulator 
produces a System/370 dump if a 
SYSEMOUT DD statement was included 
with the job. The 1400 program 
stops. 

Q~~~£!Q£-A£!iQn: Attach a copy of 
the console listings to the dump. 

£Lgg~EID~~~_A£!iQn: Ensure that the 
operator has not improperly alter.ed 
main storage. If' the problem 
persists, ensure that a SYSEMOUT DD 
statement was included for the job 
step, that MSGLEVEL=(1,1) was 
specified in the JOB statement, and 
that you have the master console 
log, the printer listing, and a 
dump of the emulator partition 
befor.e calling IBM for programming 
help. 

IIQ092D jobname INVALID DEVICE REASSIGNMENT 

rZ~l£B~!iQn: A device assiqnment 
statement specified on~ of the 
following: 

• An invalid unit number 

• An channel or device that is not 
accepted by the emulator 

• A device that was not assigned at 
initialization 

~y§te~_]~2Qn§~: Control is given 
to the operating system, and the 
emulator task is placed in the wait 
state until the operator acts. 

• Retype the entire emulator 
control statement with the 
correct device a~signment. 

• Pequest a dump of the emulator 
partition when the control 
statement has been typed 
correctly, but the problem 
persists. 

• Ty~e any valid e~ulator command. 
START will cause the emulator to 
resume processing at the next 
sequential 1400 instruction. 

££Qgra~mer_A£tiQn: Ensure that all 
devices required for the job are 
assigned by emulator control 
statements. !f a device is to be 
reassigned ~uring program 
execution, be sure to give the 
operator the correct information. 
If the problem persists, ensure 
that a SYSUDUMP DD statp.ment was 
included for the job step, that 
MSGLEVEL=(1,1) was specified in the 
JOB statement, and that you have 
the master console log, the printer 
listing, the listings of Stages J 
and II emulator qeneration, and a 
dump of the emulator partition 
before calling IBM for programming 
help. 

IIQ093I jobname EMULATOR CONTROL STATEMENT 
ERROR 

Explanation: If the message i~_nQi 
followed-by a control statement 
printed on the SYSFMOUT data set, 
the error was caused by: 

• SYSEMCTL not used as the input 
data set ddname 

• An I/O error while reading the 
input data set 

• Not enough space to open the 
SYSEMCTL DCB successfully 

If the message is followed by a 
control statement or command 
printed on the SYSEMOUT data set, 
the error was caused by: 

• An invalid parameter in the 
control statement. 

• The control statement requested a 
1QOO device that is not emulated. 
For example. there is no 1QOO 
device at the channel and unit 
pOSition requested. 

• The device assigned by the 
control statement has already 
been assigned by a previous 
control statement. 

• An emulator command that cannot 
be typed in the input stream. 

• An end-of-file condition was 
detected in the SYSEMCTL data set 
before the LOAD control statement 
was found. 

• A missing LOAD control statement 
caused the 1QOO program or data 
to be flagged as an invalid 
emulator control statement. 
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• Insu~ficient huffer space was 
available for the control 
sta te men t • 

• NAME=SYSEMCTL is coded with 
STACKEF=parameter. 

All emulator control statements 
and ccmmands in error are printed 
on the SYSEMOUT data set, but only 
the messaqe and the first statement 
or comman~ in error is printed on 
the console. 

~~§!~~_B~§E2B§~: The emulator task 
is ended after all control 
statements have been read and 
analyzed. 

R£Qg~£mm§£_!£tiQn: Correct the 
control statement error and 
resubmit the job. Ensure that the 
control statement does not exceed 
485 bytes. If the problem 
persists, punch a DUMP emulator 
command on a card as if it were an 
emulator control statement (first 
column blank), insert it after the 
control statement in error, and run 
the program again. Ensure that a 
SYSFMCUT DD statement was included, 
that MSGLBVEL=(1,1l was specified 
in the JOB statement, and that you 
have the stage I and II emulator 
generation listings, the master 
console log, the printer listing, 
and a dump of the emulator 
partition before calling IBM for 
programming help. 

ITQ0941 jobname INVALID RECFM - DDNAME=name 

• The record format specified was 
RECFM=VS, but the emulator found 
that the data was VBS. The name 
of the DD statement in error is 
identified by DDNAME=name. 

• A tape file is being emulated and 
the RECFM parameter specified a 
record format other than 0, VS, 
or VBS. The name of the DD 
statement in error is identified 
by DDNAME=name. 

~Y§iem-R~spon§~: The emulator 
produces a System/370 dump if a 
SYSEMOUT DD statement was included 
with the job. The 1400 program 
stops. 

££Qg££m~_!£i!Qn: The operator 
may have mounted the wrong tape or 
the DD statement may have the RECFM 
parameter coded incorrectly. 
Analyze and correct the error, then 
resubmit the job. If the problem 
persists, make sure that 
MSGLEVEL=(1,1} was specified in the 
JOB statement, that a SYSEMOUT DD 
statement was included for the job 
step, and that you have the master 
console log, the printer listing, 
and a dump of the emulator. 
partition before calling IBM for 
programming help. 
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jIQ301D PREPROCESSOR READY-REPLY nnn 
(NO. 01" TM' ~ ALL OR EOJ (jobnamel 

lZE!En~!iQn: The tape preprocessor 
~rogram is ready to format the data 
on a 1400 tape. 

~~l~_ResEQn~: The preprocessor 
is placed in the halt state until 
the operator acts. 

• If you ~nQ] the number of 
tapemarks on the tape to be 
formatte~, type that number in 
the reply to this message. The 
preprocessor formats the tape 
until that number of tapemarks 
has been read. 

• If you QQ_llQi-kno~ the number of 
tapemarks on the tape to be 
formatted~ type ALL. The 
preprocessor reads all readable 
data on the tape and stops when 
the tape runs off the reel, when 
a permanent I/O error occurs, or 
when there is a record that is 
too long for the buffer. 

• If there are no tapes to format~ 
ty?e EOJ. 

T!Q302D PRFPROCESSOR INPUT I/O ERROR-REPLY 
!OV OR SKIP (jobnamel 

]~E!~~~!i2n: A permanent I/O error 
was encountered by the tape 
preprocessor ~rogram. The 
operatinq system could not 
successfully read the next record 
in the input file. All error 
recover~ procedures were performed, 
the I/O operation was ignored, 
control was returned to the 
preprocessor, and this message was 
issued. This may not be an 
abnormal condition (see message 
l1Q30 1 A) • 

]l~~m_~£Qn§~: The preprocessor 
is placed in the wait state until 
the operator acts. 

Q~~~!QE-A~!iQn: If you entered a 
specific number of tapemarks when 
message IIQ301D was issued, a 
permanent I/O error occurred in the 
input file: 

• Type EOV when you are sure that 
all records have been correctly 
formatted. The input and output 

files are closed and an 
end-of-volume summary is written. 

• Type SKIP to ignore the record 
with the 1/0 error. processing 
will continue with the next 
record in the input file. 

If the reply to message IIQ301A 
was ~LL, there may be a permanent 
error in one of the records in the 
input file, or the entire ~ile has 
been processed and the preprocessor 
is reading garbage on the end of 
the tape: 

• Type EOV if the entire file has 
been processed. The program will 
close the input and output files 
and issue an end-of-volume 
summary·. 

• Type SKIP to bypass the record. 
The program will read the next 
record. If a permanent I/O error 
is encountered while reading a 
subsequent record, messaqe 
I1Q302D is issued again. 

£~Qg~~~~!-A£!iQll: Analyze the 
end-of-volume summary (message 
11Q3051) and determine whether all 
records have been formatted. If 
they have not, ask the o~erator to 
clean tape drives, check for bad 
tapes, etc., and run the job again. 
If the error persists, make sure 
that MSGLEVEL=(1,1) was specified 
in the JOB statement, and that you 
have the master console log, the 
printer listing, and the tape files 
before calling IBM for programming 
help. 

IIQ303D PREPROCESSOR INPUT RECORD TOO 
LONG-REPLY EOV OR SKIP (jobnamel 

n.E!gation: An input record was 
read that was longer than the input 
block size specified in the PARM 
parameter of the EXEC statement (or 
the PARM default value of 10,000 
bytes). All error recovery 
procedures were performed. The I/O 
operation was not completed. The 
name on the JOB statement is in 
(jobname). In some cases, this 
message is issued when the 
preprocessor reads past the end of 
the input file. 

~~st~~_~~§pon~: The preprocessor 
is placed in the wait state until 
the operator acts. 
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Qper~iQ~£!io~: You have entered 
a specific number of tapemarks in 
response to message II0301D. An 
input record was too long. 

• Type EOV if the record must be 
read. 

• Type SKIP to iqnore the record 
with the I/O error. Processing 
continues wit~ th~ npxt record in 
the input file. 

• Incr{'ase thp valli'> in the PARM 
field of the FX~C statement so 
t~at it equals or exceeds the 
size of the input record that was 
too lona, and resubmit the job. 

• If you are certain that none of 
the records are longer than the 
buffer, treat the condition as an 
I/O error. 

All data formatted on the output 
file prior to the error can be used 
by the emulator. If the 
end-of-volume summary (message 
IIQ305I) shows that all records on 
the ~ile have been formatted. 
record the number of tape marks and 
give the number to the operator the 
next time this job is run. If the 
error persists. make sure that 
MSGLEVEL=(1,1) was specified in the 
JOB statement and that you have the 
master console log. the printer 
listing. and the tape files before 
calling IBM for programming help. 

TTQ304D PREPROCESSOR INTERVE~TION 
REQUESTED-REPLY FOV OF. SKIP 
(jobname) 

KK~l£n~!ioll: A condition was 
discovered by the operating system 
that must be corrected by the 
operator. Two conditions can cause 
this message to be issued: 

• The end of the tape was detected 
on the input reel. If the tape 
has run off the reel, the 
operating system issues a system 
message and returns control to 
the preprocessor. The 
preprocessor issues this message. 

• The operator pressed the RESET 
and STA~T buttons on the input 
tape drive while an input volume 
was being processed. (This 
allows the operator to stop 
formatting an input volume.) 

~yst~_R~2E2n~: The preprocessor 
is placed in the wait state until 
the operator acts. 

• Respond to the system message by 
readying the unit. If the unit 
cannot be made ready, cancel the 
job. If the tape vas run off the 
input reel, thread and rewind the 
tape. 

• Respond to this message by 
typing: 

A. EOV. if the tape has been run 
off the reel or if you caused 
the message by pressing RESET 
and START on the input tape 
drive. 

B. SKIP, if there is more data 
to process on the tape. 

When you type EOV, the 
preprocessor closes the input and 
output files and prints the 
end-of-volume summary. When you 
type SKIP, the preprocessor 
continues reading the tape; no data 
will be lost. 

If you had to cancel the 
preprocessor job in response to the 
system message, you need not reply 
to this message. 

g£QE££mm~£_ActiQll: If the job was 
ended, make the necessary changes 
as indicated by other messages and 
resubmit the job. If the tape was 
run off the reel, get the number of 
tapemarks from the end-of-volume 
summary and give them to the 
operator the next time the job is 
submitted. 

IIQ3051 PREPROCESSOR FOV, REEL nnn SUMMARY 
tape mark and record distribution 
NUMBER OF TAPEMARKS SPECIFIED- nnn 
NUMBER OF TAPEMARKS FOUND- nnn 
NUMBER OF INPUT RECORDS- nnnnn 
SIZE OF LARGEST INPUT RECORD
nnnnnn BYTES 
MAXIMUM OUTPUT BLKSIZE- nnnnn 
ccc FORMAT 
INPUT RECORDS TOO LONG- nnn 
INPUT I/O ERRORS- nnn 

~~E!an~ti2ll: The tape preprocessor 
program has finished formatting an 
input file; this message is the 
end-of-volume summary. 

The section of the summary 
identified as the "tapemark and 
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record distribution" varies 
depending upon the datn on the 
ta~e. In general. TM is printed 
for each tapemark encountered and 
nnnn FECORD(S, PROCESSED is printed 
to indicate the number of records 
encountered between two tapemar~s 
or ~etween a tapemark and the end 
of thE volume. For example, a 
volume has the following tapemark 
and record distribution: 

ITM I'I'M 110 Records IT~ 1556 Records ITM I 

The end-of-volume summary would 
indicate that distribution as: 

0 RECORD (S) PROCESSED 
TM 
0 RECORD (S) PROCESSED 
TM 
10 RECORD (S) PROCESSED 
'I'M 
556 RECOPD (S) PROCESSED 
TM 

NUMBER OF TAPEMARKS SPECIFIED-nnn 
is t~e number of tapemarks 
specified by the operator in 
response to message IIQ301A, where 
nnn is either a decimal number or 
ALL. 

NUMBER OF ~APEMARKS FOUND-nnn is 
the number of tapemarks found by 
the preprocessor. 

NUMBEF OF INPUT RECORDS-nnnnn is 
the number of input records 
including tapemarks, header label 
records and trailer label records 
that were successfully formatted. 

SIZE O~ LARGEST INPUT RECORD-nnnnnn 
BYTES is the size of the largest 
input record that was successfully 
read and formatted. 

MAXI~nM OUTPUT BLOCKSIZE-nnnnn ccc 
FORMAT is the size in bytes (nnnnnl 
of the physical records written 
into the output data set (equals , 
the value specified in the BLKSIZE 
parameter in the SYSUT2 DD 
statement), and the record format 
(ccc, of the data. 

INPUT RECORDS TOO LONG- nnn is the 
number of records longer than the 
length specified in the PARM field 
of the E!EC statement for the 
preprocessor job. For every input 
record that is too long. the 
operator will have replied SKIP to 
message IIQ303D PREPROCESSOR INPUT 

PFCOPD TOO LONG-REPLY EOV or SKIP 
(j obna me) • 

INPUT 1/0 ERRORS-nnnn is the number 
of 1/0 errors encountered when 
reading the input data set. 

~Y§!§m_B§§~Qn§2: The preprocessor 
issues message IIQ301D. 

• If the number of tapemarks 
specified does not equal the 
number of tapemarks found: 

A. Ensure that the input tape 
given to the operator was the 
correct tatJe. 

B. Ensure that the operator 
specifies the correct number 
the next time this tape file 
is formatted. 

• If one or more input records was 
too long (other than checkpoint 
recor.ds), increase the value 
specified in the PAR~ field of 
the EXEC statement and submit the 
job again. There is no way of 
determining the exact length of 
the input record that was too 
long. The end-of-volume summary 
will give you the size of th~ 
largest input record processed. 
For subsequent runs, the PARM 
field can be r.educed to the 
appropriate size. 

• If this summary indicates that 
there were IIO errors, normal 
tape maintenance such as cleaning 
tape drives and checking tapes 
should be performed. If the 
problem persists. ensure that 
MSGLEVEL=(1,1} was specified in 
the JQB statement. and that you 
have the master console log and 
the printer listing before 
calling IBM for programming help. 

IIQ306I INVALID PARM FIELD ON EXEC CARD 

~~£1~2!ion: The PARM field in the 
EXEC statement of the tape 
preprocessor program or the tape 
postprocessor program was not a 
decimal number from 1 through 
200000. 

R£Qg~mm2£_A£11Q~: Correct the 
value in the PARM field and 
resubmit the job. 
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If the problem persists, ensure 
tha t MSr;LEVP£.= (1,1) was specified 
in the JOB statement, and that you 
have the master console log and the 
printer listing before calling IBM 
for. programming help. 

IT0307D POSTPFOCESSOR READY-PEPLY ALL O~ 
'FOJ- (johname) 

~Z£l£Q~!iQn: The tape 
postproCEssor pro~ram is ready to 
process a tape. 

~Y§l~m~E~§EQn~: The postFrocessor 
is placed in a wait state until the 
operator responds to this message. 

• If there is a tape to format, 
type ALL. The postprocessor 
formats the entire tape, closes 
the input and output files, and 
~rints an end-oi-vo1ume summary. 

• If there are no more tapes to 
format, type EOJ. 

~TQ3C8ry POSTPFOCBSSOR OUTPUT RECORD TOO 
LONG-REPLY EeV OF SKIP-(jobname} 

EKElaQ~lion: ~ record is to be 
written that exceeds the output 
block size specifie~ in the PARM 
cararneter of the EXEC statement ~r 
the PARM default value of 10,000 
bytes). The name of the JOB 
statement is in (jobname). 

~y~t~m_R~~2Qn~g: The postprocessor 
is placed in the wait state until 
the operator acts. 

• Type SKIP and the record is 
bypasseo, but its length is 
recorded and priLted in the 
end-of-volume summary at the end 
of the job. 

• Type EOV and the job is ended. 
~he size of the record is printed 
in the end-of-volume summary. 

~.IQg!:~J!!mti_!ctiQ!l: Increase the 
value specified in the PARM field 
of the EXEC statement so that it 
equals or exceeds the size of the 
output record that was too long, 
then resubmit the job. If the 
problem persists, ensure that 
MSGL?VEL=(1,1J was specified in the 
JOB statement, and that you have 
the master console log and the 

printer listing before calling IBM 
for. programming help. 

11Q309I POSTPROCESSOR EOV, REEL nnn SUMMARY 
NUMBER OF TAPEMARKS WR1TTEN- nnn 
NUMRFR OF OUTPUT RECORDS- nnn 
SIZE OF LARGEST OUTPUT RECOBD
nnnnnn BYTES 
OUTPUT RECORDS TOO LONG- nnn 
OUTPUT RFELS CREATED FROM THIS 
INPUT- nnn 

liKE!.~atio!!.: The tape 
post?rocessor program has finished 
formatting an input file; this 
message is the end-of-volume 
summary_ 

NUMBER OF TAPEMARKS WRITTEN- nnn is 
the number of tapemarks written on 
the output file. 

NUMBER OF OUTPUT RECORDS- nnn is 
the number of records written on 
the output file. 

SIZE OF L~RGEST OUTPUT RECORDS
nnnnnn BYTES is the size of the 
largest record that is encountered. 

OUTPUT RECORDS TOO LONG- nnn is the 
number of records that exceed the 
length specified in the PARM field 
of the EXEC statement for the 
postprocessor job. For every 
output record that is too long, the 
operator replied SKIP or EOV to 
message 1IQ308D POSTPROCESSOR 
OUTPUT RECORD TOO LONG-REPLY EOV OR 
SKIP- (jobnamel • 

OUTPUT REELS CREATED FROM THIS 
INPUT- nnn is the number of reels 
of output data created from the 
input file. 

~y§t~_Re§EQ!!'~: The postprocessor 
issues message 11Q307D. 

££Q~£~m~£_!£!iQll: If one or more 
output records was too long, 
increase the value specified in the 
FARM field of the EXEC statement to 
a value equal to or greater than 
the value given in "SIZE OF LARGEST 
OUTPUT RECORDS", and submit the job 
again. 

If this summary indicates that 
there were I/O errors, normal tape 
maintenance such as cleaning tape 
drives and checking tapes should be 
performed. If the problem 
persists. ensure that 
MSGLEVEL=(1.1J was specified in the 
JOB statement, and that you have 
the master console log and the 

118 1401/1440/1460 as Fmulator on Models 135/145/155'-, GC33-2008 



printer listing before calling the 
IBM for programming help. 

IIQ310I THE FOLLOWING POSTPROCESSOR CONTROL 
STATEMENTS APE INVALID 
(sta tements) 

]x~!~~ii2n: The program control 
statements listed under this 
message are invalid. 

~Y~l~_]~QQ~§~: Invalid 
statements are listed, and the 
postprocessor job is ended. 

Proqrammer Action: Correct the 
errorS:--Common-errors are: 

• A function statement does not 
have a ./ in columns 1 and 2 or a 
blank in c01umn 3. 

• A function statement has not been 
limited to columns 4 through 71. 

• A comment has been placed on a 
function statement. 

• More than one DENSITY statement 
has been included. 

• More than nine TLABEL or nine 
HLABEL statements were included. 

• The DATA operand was not included 
on a TLABEL or HLABEL stateme~t. 

If the problem persists, ensure 
tha t MSGLEVEL= (1, 1) was s-pecified 
in the JOB statement, and that you 
have the master console log and the 
printer listing before calling IBM 
for programming help. 

IIQ311I POSTPROCESSOR OUTPUT I/O EPROR 

]xplan~n: A permanent T/O error 
occurred during a write operation. 

~Y§!~~_E~~Qn§~: The postprocessor 
job is ended. 

f,rog£Sl!.!llg:_!ction.: The next time 
this program is run, use a 
different tape or tape drive. If 
the -problem persists, ensure that 
MSGLEVEL=(1,1) was specified in the 
JOB statement, and that you have 
the master console log and the 
printer listing before calling IBM 
for programming help. 

1IQ312I POSTPROCESSOR TNPUT BLOCKSIZE TOO 
SMALL 

Ixpl~n~tion: An input record was 
enGountered that was larger than 
the size specified in the BLKSIZE 

specification in the DCB parameter 
of the SYSUT1 DD statement. 

~Y212!ll_]~~n.~: The postprocessor 
job is ended. 

f£Qg£Sl!ll!ll~r A£tiQ~: Increase the 
BLKS1ZE specification to a value 
that equals the block size of the 
input data. If the problem recurs, 
ensure that MSGLEVP-L=(1,1l was 
specified in the JOB statement, and 
that you have the master console 
log and the printer listinq before 
callin~ IBM for programming 
assistance. 

IIQ313I INVALID REPLY-MESSAGE WILL BE 
REPEAT~D ~ (jobnam~ 

lix£!£n£iiQ!!.: The operator gave an 
invalid response to the previous 
l<:TOR message. 

~I§l~_]~§EQn~: The preprocessor 
or postprocessor reissues the 
message that received the invalid 
response. 

gE~£~1Q~_!£!!2n: No response is 
required for this message, but you 
must type a valid response to the 
message that is reissued. 

~~Qg£Sl!ll!ll~£_!£tiQn.: If a valid 
response is typed and this message 
is re~eated, make sure that 
MSGLEVEL(1,1l was specified in the 
JOB statement, and that you have 
the master console log and printer 
listing before calling IBM for 
programming help. 

QI~_KOR~!!!1NQ_fR~AM~~!g]~ 

I1Q4011 ddname ASSIGNED PARM VALUE NOT 
FOUND 

~~£lan~iiQn: The PARM value does 
not correspond to any of the 
accepted values. ddname identifies 
the name of the DD statement that 
was to' be used. The disk units 
defined by previous DD statements 
have been formatted and need not be 
repeated. 

~y~_]~pon~: The 1400 program 
stops. 

££Qg~!ll!ll~£_!£1iQn: Correct the 
PARM value that corresponds to the 
DD statement. 
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Pefore resubmitting the job, 
modify the JCL statements by: 

• Removing all DD statements for 
the disk units that were 
successfully formatted. 

• Pecoding the PARM field to 
identify only the devices that 
remain to be formatted. 

• Recoding the ddnames of the DD 
statements to SYSUT1, SYSUT2, 
etc •. 

If the error persists, include 
the MSGLEVEL=(1,1) operand in the 
JOB statement so that error 
messages are printed. Before 
calling IBM for programming help, 
make sure that you have the master 
console log and the printer 
listing. 

IIQ402I ddname UNABLE TO OPEN DATA SET 

]Z~lEBE!i2n: The program could not 
open the data set to be created. 
ddname identifies the DD statement 
that defines the data set. The 
disk units defined by previous DD 
statements have been formatted and 
need not be repeated. 

g~Qg£E~~_!~!jQn: Check for 
invalid parameters in the DD 
statement for the data set being 
created. Ensure that a DD 
statement describes the data set to 
be created, and that the DD 
statement has a.n acceptable ddname 
as defined in Appendix E. Include 
the MSGLEVEL=(1,1) operand in the 
JOB statement so that error 
messages will be printed. Before 
resubmitting the job, modify the 
JCL statements by: 

• Removing all DD statements for 
the disk units that were 
successfully formatted. 

• Recoding the PARM field to 
identify only the devices that 
remain to be formatted. 

• Recoding the ddnames of the DD 
statements to SYSUT1, SYSUT2, 
etc. 

If the error persists, ensure 
that you have the master console 
log and the printer listing before 
calling IBM for programming help. 

IIQ4031 ddname IMPROPER RECORD FORMAT 
SPECIFIED 

]z£1~g1iQn: The record format was 
specified incorrectly in the DD 
statement. ddname identifies the 
DD statement. The disk units 
defined by previous DD statements 
have been formatted and need not be 
repeated. 

~Y..§.tgl!LB.~pon~: The 1400 program 
stops. 

!:!:.29:.£a!!!.!!!.2.!:. ActiQ!l! Ensure that the 
record format subparameter of the 
DCB parameter specifies either 
RECFM=F (for fixed-length record 
format) or RECFM=FT (for 
fixed-length record format with 
record overflow). 

Before resubmitting the job, modify 
the JCL statements by: 

• Removing all DD statements for 
the disk units that were 
successfully formatted. 

• Recoding the PARM field to 
identify only the devices that 
remain to be formatted. 

• Recoding the ddnames of the DD 
statements to SYSUT1, SYSUT2, 
etc. 

If the error perSists, ensure 
that MSGLEVEL=(1,1) was specified 
in the JOB statement, and that you 
have the master console log and a 
printer listing before calling IBM 
for programming help. 

I1Q404I ddname BUFFER WAS NOT AVAILABLE 

]~£lsng1iQn: The main storage 
,requested by the program was not 
available. ddname identifies the 
DD statement for the disk unit 
being formatted. The disk units 
defined by previous DD statements 
have been formatted and need not be 
repeated. 

~Y2i~-liespon~: The 1400 program 
stops. 

R£Qg£g~~~~_!£!iQn: Ensure that the 
MSGLEVEL=(1,1) parameter is coded 
in the JOB statement. Before 
resubmitting the job, modify the 
JCL statements by: 

• Removing all DD statements for 
the disk units that were 
successfully formatted. 
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• Recoding the PARM field to 
identify only the ~evices that 
remain to be formatted. 

• Recoding the ddnames of the DD 
statements to SYSUT1, SYSUT2, 
etc. 

If the error persists, make sure 
that you have the master console 
log and the printer listing before 
calling IBM for programming help. 

IIQ405T I/O ERROR, jobname, stepname, unit 
addr, device type, ddname, 
operation attempted, error 
description, last seek addr, access 
method 

~XElan£!ioll: An I/O error occurred 
while processing a disk formatting 
program data set. Dis~ units 
defined by previous DD statements 
have been formatted and need not be 
repeated. Error analysis 
information is displayed which 
consists of: 

jobname - is the job name of the 
disk formatting proqram run in 
which the error occurred. 

stepname - is the step name of the 
jot step. 

unit addr - is the unit address of 
the device on which the error 
occurred. 

device type - is the type of device 
on which the error occurred. 

ddname - is the name of the DD 
statement that defines the 
device. 

operation attempted - is the type 
of I/O operation being 
attempted • 

error description - is the SYNAD, 
14-character description of the 
error. 

last seek addr - is the track and 
record address used for the last 
seek operation (which may be the 
address at which the error 
occurred) • 

access method - is the access 
method used on the data set. 

~y§tem_R~§£Qnse: The 1400 program 
stops. 

g~Qg~~~~~f_!£tiQn: Correct the 
error. Ensure that the 
MSGLEVEL=(1,1} parameter is coded 
in the JOB statement. Before 
resubmittinq the job, modify the 
JCL statements by: 

• Removing all DD statements for 
the disk units that were 
successfully formatted. 

• Recoding the PARM field to 
identify only the devices that 
remain to be formatted. 

• Recoding the ddnames of the DD 
statements to SYSUT1, SYSUT2, 
etc. 

If the error persists, make sure 
that you have the master console 
log and the printer listing before 
calling IBM for. programming help. 
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,.---
I Descriptor 
I Codes 
J--,-,. iii i r 
1'1213141516171 
, I I I I , I , 
I I I I I I Ixl IIQOOOI 
I I I I I I Ixl IIQ0011 
I I I I I I Ixl IIQ002A 
I I II I I Ixl IIQ0031 
I I I I I I Ixl l1Q005I 
I I I I I I Ixl IIQ011D 
1 I I I I I Ixl IIQ012D 
I I I I I I I , 
, , I I I I Ixl IIQ013D 
I I I I I I Ixl IIQ014D 
I I I I I I Ixl l1Q021D 
I I I I I I Ixl IIQ022D 
I I I I I I Ixl 1IQ023I 
I I I I I I Ixl IIQ024D 
I I I I I I Ixl IIQ031I 
I I I I I 1 Ixl lIQ032T 
I I I I I I Ixl IIQ033! 
I I I I I I I I 
I I I I I I I I 
I I I I I I Ixl IIQ034A 
I I I I I I I xl IIQ042D 
I I I I I I Ixl 1IQ043D 
I I I I I I I xl IIQ045D 
I I I I I I Ixl I1Q046D 
I I I I I I Ixl I1Q052D 
I I I I I I IXI tlQ0531 
I I I I I I I I 
I I I I I I Ixl IIQ054I 
I I I I I I Ixl I]Q055T 
I I I I I I Ixl IIQ061D 
I I I I I I Ixl l1Q0621 
I I I I I I Ixl IIQ063I 
I I I I I I Ixl lIQ0651 
I I I I I 1 Ixl IIQ066I 
1 f f I I I lxl IIQ011D 
I I I I I I Ixl IIQ012D 
I I I I I I Ixl IIQ013D 
I I I I I I Ixl IIQ014D 
I 1 I 1 , 1 Ixl IIQ0751 
I I I I 1 I Ixl IIQ0811 
I I I I I I Ixl IIQ083D 
I I I I I I Ixl IIQ084I 
I I I I I I Ixl IIQ086I 
I I I I I I Ixl IIQ092D 
I I I I I I Ixl IIQ0931 
I I I I I I Ixl lIQ0941 
I I I I I I Ixl IIQ301D 
I I I I I I I I 
1 I I I I I Ixl IIQ302D 
I I I I I I I I 
I I I I I I Ixl IIQ303D 
I I I I I I , , 
I I 1 I I , Ixl IIQ304D 
I , I I I I I I 
I I I I I I Ixl IIQ305I 
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 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 I I I I I I 
I I I I I I I I 
I I , I , I Ixl IIQ3061 
I , , I , I lx' ITQ307D 
I I I , I I Ixl IIQ308D 
I I I I I I I , 
I I I I I 1 Ixl IIQ3091 
, I I I I I I I 
I , I I I I I I 
I I I I I I I I 
I I 1 I I I I I 
I I I I I I I I 
I , I I I I Ixl IIQ310T 
1 I I I I I I 1 
I I I I I I Ixl IIQ311I 
I I I I I I Ixl IIQ312I 
I I I , I I Ixl IIQ3131 
I I I I I I Ixl 1IQ401T 
I I , I , I Ixl IIQ4021 
I , I I I I IX' IIQ4031 
I , I ! I ! Ixl IIQ404I 
I I I I I I IX' IIQ4051 
I I I , I , , I 
, I I I I ! I , 
'---.l.-.i-.L-.L-.L-.I.-.L--

Operator Messages 

i ---, 

I I 
I Routing Codes I 

iIi • • i~-'--r-T-T-'f 
1*11121314151611181911°1111121 
1 I I I I I I , 

jobname MESSAGE NUMBER nnn NOT FOUND I Ixl 
jobname OPERATOR SERVICES AVAILABLE I IXI 
jobname I I Ixl 
jobname R text I Ixl 
;obname CONTROL STATEMENT REQUESTED UNSUPPORTED FEATURE , Ixl 
Jobname INPUT EXCEEDS BUFFER SPACE, nnn BYTES, REENTER I Ixl 
jobname ccccccccc IS INVALID COMMAND OR KEYWORD I lx/ 

PARAMETER I I I 
jobname INVALID OPERA.ND=operand I Ixl 
jobname KEYWORD PARAMETERS INCOMPLETE I Ixl 
jobname HALT IAR=addr AAR=addr BAR=addr 1 lx/ 
jobname HALT/BRANCH IAR=addr AAR=addr BAR=addr I Ixl 
jobname EOJ HALT IAR=addr AAR=addr BAR=addr I IXI 
jobname ADDRESS=addr IS INVALID IN COMMAND I Ixl 
jobname BUFFER TOO SMALL FOR PHYSICAL RECORD I Ixl 
jobname nnn ERROR OCCURRED DURING EXECUTION OF IIQEIOCS , Ixl 
jobname stepname, unit addr, device type, ddname" IXI 

operation attempted, error descri p-tion, track addr or I I I 
relative block number, access method I I I 

jobname CONTINUE INPUT OF COMMAND STRING I Ixl 
jobname INVALID OP-CODE I Ixl 
jobname INVALID INSTRUCTION FORMAT I Ixl 
jobname INVALTD I/O INSTRUCTION I Ixl 
jobname INVALTD ADDRESS I Ixl 
jobname FILENAME NOT GIVEN FOR cccc I Ixl 
jobname CORE UNAVAILABLE FOR DCB , Ixl 
jobname CORE UNAVAILABLE FOR BUFFER. FILE=ddname I I I 
jobname FILE=ddname COULD NOT BE OPENED I I xl 
jobname SYSEMOUT DCB NOT OPEN I Ixl 
jobname EMULATOR WAITING I IXI 
jobname HEX ADDRESS=addr I Ixl 
jobname NEXT 1400 ADDRESS=addr I Ixl 
jobname 1400 DEVICE cccc NOT ASSIGNED I Ixl 
jobname text I Ixl 
jobname END OF 1400 STORAGE REACHED I Ixl 
jobname CARD INPUT EXHAUSTED , Ixl 
jobname INVALID 1400 DATA I I xl 
jobname CARRIAGE CONTROL TAPE IN ERROR I IXI 
jobname INVALID DATA IN 1400 STORAGE I Ixl 
jobname EOM-OPERATION TERMINATED I Ixl 
jobname 1400 DEVICF. NOT ASSIGNED FOR cccc, Ixl 
jobname cccc DEVICES NOT SUPPORTED I Ixl 
jobname ERROR IN OPERATOR SERVICES I Ixl 
jobname INVALID DEVICE REASSIGNMENT , Ixl 
jobname EMULATOR CONTROL STATEMENT ERROR I I xl 
jobname INVALID RECFM - DDNAME=name 1 I Ixl 
PREPROCESSOR READY-REPLY nnn (NO. OF TM),ALL OR EOJ I lx/x/ 

(jobname) I I I I 
PREPROCESSOR INPUT I/O ERROR-REPLY EOV OR SKIP I Ixlxl 

(jobname) I I I / 
PREPROCESSOR INPUT RECORD TOO LONG-REPLY EOV OR SKIP / Ixlxl 

(jobnamel I I I I 
PREPROCESSOR INTERVENTION REQUESTED-REPLY EOV OR SKIP iii ixixi 

(jobname) I I I I I I 
PREPROCESSOR EOV, REEL nnn SUMMARY I I I Ixlxl 
tapemark and record distribution I I I I I I 
NUMBER OF TAPEMARKS SPECIFIED- nnn I I I I I I 
NUMBER OF TAPEMARKS FOUND- nnn I I I I I , 
NUMBER OF INPUT RECORDS- nnnnn I I I I / I 
SIZE OF LARGEST INPUT RECORD- nnnnnn BYTES I I I I / I 
MAXIMUI'! OUTPUT BLKSTZE- nnnnn ccc FORMAT I I I I I I 
INPUT R~CORDS TOO LONG- nnn 1 I I I I I 
INPUT I/O EPRORS- nnn I I I I I I 
INVALID PARM FIELD ON EXEC CARD I I I lxIx/ 
POSTPROCESSOR READY-REPLY ALL OR EOJ-(jobname) I I I Ixlxl 
POSTPROCESSOR OUTPUT RECORD TOO LONG-REPLY EOV OR I I I Ixlxl 

SKIP- (jobnamel I / I I , I 
POSTPROCESSOR EOV, REEL nnn SUMMARY , I I Ixlxl 
NUMBER OF TAPEMARKS ~lRITTEN- nnn I 'I , I I 
NUMBER OF OUTPUT RECORDS- nnn / I I / I I 
SIZE OF LARGEST OUTPUT RECORD- nnnnnn BYTES I I I I I / 
OUTPUT RECORDS TOe LONG- nnn I I I I I I 
OUTPUT REELS CREATED FROM THIS INPUT- nnn I' I I I I 
THE FOLLOWING POSTPROCESSOR CONTROL STATEMENTS ARE I I I Ixlxl 

INVALID (statements follo~ I I I I I I 
POSTPROCESSOR OUTPUT I/O ERROR , I I /x Ix I 
POSTPROCESSOR INPUT BLOCKSIZE TOO SMALL I I' Ixlxl 
INVALID REPLY-MESSAGE WILL BE REPEATED - (jobname) I I I Ixlxl 
ddname ASSIGNED DDNAME NOT FOUND I I I Ixlxl 
ddname UNABLE TO OPEN DATA SET I I I I x / xl 
ddname IMPROPER RECORD FORMAT SPECIFIED I I I Ixlxl 
ddname BUFFER WAS NOT AVAILABLE I I I I x I x, 
I/O ERROR, jobname, stepname, unit addr, device type, I I I Ixlxl 

ddname, operation attempted, error description, last I I I I I I 
seek addr, access met hod , 'I I I I 

________ -L�-L~~'~~~'_~ , I , 
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!~~QQ£~~~: ~ three-character field of a 
1qOO instruction that (1) gives the 
location of the units position of the 
A-field, or (2) is used to select a special 
device or feature, depending on the 1QOO 
instruction. 

~Qg~~§~~gi§i~_J!!~l: The register 
that normally contains the storage address 
of data in the A-address portion of the 
instruction. 

A-field: The data field specified by the 
A-address. 

alt~~~i~-IDodg: A method used to record 
data on tape; each six-bit BCD character is 
represented by its equivalent eight-bit 
EBCDIC character.. The 1QOO program does 
not distinguish between even-parity and 
odd-parity data in alternate mode; 
oaa-parity is equivalent to even-parity 
normal mode. Bit 1 of each character is 1 
in alternate mode. 

B-address: A three-character field of a 
1400-Instruction that gives the location of 
the B-field. It is usually the address of 
the units position of the B-field, but in 
some operations (such as tape read and 
write) it is the address of the high-order 
position of a record storage area. 

~adQ~~~_regi§!~_JBAR1: The register 
that normally contains the storage address 
of the data in the B-address portion of an 
instruction. 

B-field: The data field specified by the 
j3::addre s s. 

~£Q!C-8: See binary coded decimal 
interchange code. 

Ei~s£Y-~Qg~Q_g§~i~~!_l~fQL: A character 
code used by 1400 systems where the bit 
configuration of a character is determined 
by two zone positions and four numeric 
positions (BA8Q21) and a check bit. 

£i~~Y-~QdeQ_Q~~imal_i~i~£h£n~_£Qde 
J~£DIC-~l: A character code used in 
stand-alone emulators that is similar to 
EBCDIC, except that parity is represented 
by bit 1 of each byte. Bit 1 is always Q~§ 
in even parity; even parity BCDIC-8 is 
equivalent to EBCDIC. Bit 1 is always ~~~Q 
for odd parity. Normal mode, which is the 
equivalent of BCDIC-8, is the term used in 
this publication. 

bin~rY_fQ£~~i: A tape format produced by 
stand-alone emulators. It is equivalent to 
odd-parity normal mode format. 

££££i~g§_£Q~i£Q!: Positioning forms on the 
printer using an instruction. 

£h~n~gl_EY~£hg~: Holes punched in a 
carriage control tape and used by carriage 
control instructions to control the 
movement of forms. 

£Q~E~g~gQ_l£E~_1eaty£~: Two additional 
instructions that enable the 1Q01 
proceSSing unit to read a tape record 
written with zero elimination by a 
7070/707Q System and to expand it in core 
storage. 

D02: Disk Operating System. 

~~Yl£iiQQ: A combination of programming 
and hardware that permits one computing 
system to execute programs written for 
anot her. 

fi!g: A collection of related records 
treated as a unit. 

I-address: A three-character field of a 
1ijOO-Instruction that gives the location of 
the next instruction to be executed after R 

program branch. 

I-~gg~~§_£~gi§!~_l!ARL: The register 
that contains the current address of the 
stored program. It keeps track of the 
program character by character, and is 
increased by one instruction after each 
storage cycle. 

I-fetch: The function that obtains the 
ne;t-seguential 1QOO instruction and 
converts it to a usable form (address 
conversion, register updating, etc). 

iQl§g~£!§Q_~~Y!~!Q£: An emulator that is 
executed under control of a system control 
program using multiprogramming. 

inve~i~££int_gQit_featy£g: A feature 
that interchanges the comma and the period. 
Thus, the period designates thousands and 
the comma designates decimals. When this 
feature is generated in the emulator, you 
cannot eliminate comma and decimal-point 
inversion. 

!LQ_devi£g_£Q££~£Qn~gn£g: The association 
of the I/O devices of one system with those 
used by another system that emUlates them. 
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ILQ_~~Yi£~in£~~~~~n£~: The ability to 
execute T/O operations on different 
devices. For example, emulating a card 
ounch operation on a card punch, a magnetic 
tape unit, or a disk unit. 

lQ£Q_~QQ~: A method of operation in which 
1400 data is transferred with associated 
yordmarks. See move mode. 

~f1: Multiproqrammina with a fixed number 
of tasks. 

NQY~_N2Q~: A method of operation in which 
only 1400 data is transferred. Wordmarks 
are not transferred. See load mode. 

~YT: Multiprogramming with a variable 
number of tasks. 

gQ£N~1_m2Q~: A method used to record data 
on nin~-track tapes that allows the 
emulator to distinguish 1400 data in even 
parity from 1400 data in odd parity. Each 
six-bit BCD character is represented by an 
equivalent eight-bit character. For 
characters in even parity, bit 1 is always 
Qn~; for characters in odd parity, bit 1 is 
always ~~~Q. 

partition: The term used in this 
pUblicatIon to identify either an MFT 
partition or an MVT region. 

EQ~~£!Q£~22Q~: A proaram used to process 
the tape files produced by the emulator, 
giving tape output in 1400 format. 

~~~~Q£~§§Q£: A program used to process 
1400-format tape files before emUlation. 

~§!Q£~!~E!~: Capable of being anywhere in 
main storage. 

§~lg£tiY~-2i~£t~I: A feature of 1400 
systems that stacks cards processed by a 
card reader or a card punch in pockets (or 
stackers). Different models have different 
stacker arrangements. The program uses 
stacker selection to place a card in a 
specified stacker. 

§gg~~~itchg§: A group of seven switches 
on the console of 1400 processor units that 
controls proqram operations. The switches 

are toggle switches that can be set before 
the start of a job. The switches can be 
tested by the program and used to control 
operations such as suppressing printing or 
punching. 

~i~~latiQn: The use of programming 
techniques only to duplicate the operations 
of a given computing system on another 
computing system. 

§~~nn~g_fQ~~~1_1§~~ned_yari~hle=!~ng!h 
~£Q£Q_fQ£N~iL: The standard operating 
system data format used on tapes. 

§!~nQ=~!Qn~_~Yl£!Q£: A program that 
allows programs written for one computing 
system to be executed on another computing 
system using a compatibility feature. The 
stand-alone emulator, however, does not 
share system resources with other programs, 
but controls them all. When the 
stand-alone emulator is used, no other jobs 
can be run on the computer. 

ta£~Na£~_£g£Q£Q: A System/370 data record 
used to emulate a 1400 tapemark. Only 
operating system tapemarks appear on tapes 
created the tape preprocessor program and 
the emulator. Tapemark records give the 
relative position of the 1400 tapemarks. 

~£g£QY~£~Qle_g££Q£: An error that the 
system operator cannot correct. 

1400: The term used in this publication When discussing the 1401, 1440, and 1460 
Data Processing Systems. 

l~QQ_fQ~m~i: The term used in this 
publication when discussing a data file 
produced by a 1400 system, a stand-alone 
emulator, or Compatibility Support/30 or 
Compatibility Support/40 using DOS. 

1401: The term used in this publication when discussing the 1401 Data Processing 
System. 

1440: The term used in this publication when discussing the 1440 Data Processing 
System. 

1460: The term used in this publication when discussing the 1460 Data Processing 
System. 
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Where more than on page re~erence is given. 
the major reference is first. 

r (console ta~ula tion) 12 
+ (command chainina syrobol) 5') 
)LC emulator control statement 
)FC emulator control statement 
1 (console carrier return) 12 

al::breviation 
command 50..47 
control statement 57 

access arm (mechanism) 
roaximum num~er e 
specifying 35 

access method 
BT)A M 18 
ES AM 15 
QSAr'l 20 
storage 7 

39,57 
39.57 

accounting information 28 
additional print control feature 3 
address. invalid 1400 41 
address wraparound 10 
advanced programming feature 25,3 
ALTER emulator command 4e.47,~9 
a 1 terna te mode 

emulation of 16 
~pecifying 38 

ANUM - Add Numeric macro instruction 90 
ASCII control character 33,7 
Asseml:Jler l' or H 24 
automatic reply 

general 94-95 
register usage 95 
~arople routine 9~ 

(§~~_~1§2: your routines) 
auxiliary storage 

amcunt 8 
reouirement to reserve 29 
saving 28 
SYS1. LINKLIB 8 
SYS1. SVCLTB 8 

tackspacing on tape 
efficiency and performance 18,9.16 
limitations when 10 

Basic Direct Access Method (see: BDAM, 
Basic sequential Access Method-(~~: ESAM) 
BCD (binary coded decimal) code 

character code 62-64 
emulating 15 

BCD set. 64-character 62-64 
replacing invalid character 10 

BDA M 18,7, 20 
BDIL - Branch an~ Do rnterpretive Loop 

macro instruction 91 
BD~ {see: block descriutor word) 
BIFLAG-= Branch If Flag- wacrc 
instru ct ion 91 

l:Jinary tran~fer feature 3 

bit test featur~ 3 
blank, how precessed 10 

(§g~_~!§Q: substitute blank) 
blocl<: descri-otor word 1"'.1b 
block. s i'l e 

preprocessor and postprocessor bH 
specifying (RLKSI'lBl 3~ 

B SAM 1 5, 7, 1 b- 1 e 
B~~ID 36,1 
tuffer storagE formula 

emulator 1-8 
tape formatting proaram b8 

buffer, emulator 
BTIFID pararr.eter 3b 
channel tuffer 3S 
default 33 
maximum number 33 

card image feature 3 
carriage-contrcl-tape i~aqe 34 

(Eg~_£.l§Q: CC'lT emulator contTol 
sta tement) 

cataloguinq 44-4~ 

CCTL emulator control statement 
function and format 34,51 
typed at the ccn~ele 4b,~4 

chaining commands and statements ~~ 

channel buffer 
CBBUF statement 3q,3~ 

formula for main storage 1 
record forrrat 1imitatien ~~ 

channel punch 34 
CHBTJF emulator contrel ~tatement ..14, j~. ~., 
character code 

BCD 62-64 
'BBCDlC 
aeneral 
internal 

62- t 4 
15 
62-64 

CLEAR emulator ceromand 4~.~~ 

code (§~~: character code) 
coding com~atibility featu~e wacro 
instructions 90-~4 

column binary feature j 

comhined operaticns YO 
command 

chaining 55 
emu 1 at 0 r Q 6- ~ 5 
Svstem/370 REPty 46 

COMME~T emulater centrel statement j~, ~"' 
communicating with the emulater qb-~~,~1 

communication region 
CFCPCODE table 88-90 
CSFCT 90 
USECT 90,92 

COMP - Cem~are macro in~truction Y1-Y~ 

compatibility featUre 
arithmetic operation YO-Y1 
branch operatien 91 
choice of 2 
comparison operation 91~92 

CPU data meve 92 

1'ndex 1~~ 



description 1-2 
I/O data move 92-94 
instruction fetch and decodinq, 1400 92 
operation 2 
routi ne s 1-2 

concurrent peripheral precessing {CPP} 45 
censole emulation 

[ (tabu la tion character) 12 
) (carrier return character) 12 
general 20 

control program, MFT or MV~ 
emulator generation 24 
emulator execution 1 
samFle program 66 

centrol statement 
emulator 34- 43 
JC l 30- 3 3 , 4 2 - 4 3 

(CNVEBT emulator command 48,47,59 
ccnverting 

disk file 19 
tape fil e 17-18 

cere storage, 1400 (~~~: emulated. 1400 
storage) 

correspondence 
character code 

e rnu la tor 62-64 
tape formatting proqram 70 

Systemj370 Revice to 1400 device 4-5 
tape 69 
track and cvlinder 4,6 

(PP oata set 45 
(S/30 {Cornnatibility Supportj30l 16 
CSj40 (Compa ti~ili ty Support/40) 16 
(TFLP~OG system generation macro 
instruction 24 

cata check, 1400 41 
data cenverter 10,68 
data format ~~~_~l~Q: disk data format; 

ta Fe da ta forma tl 
accepted by emulator 15 
acceptea ty preprocesscr 
description 15-16 

aata management 
access method 7 
main storage 
EDAM 20 
BS~.M 18 
QSAM 20 

7 

70 

data set (E~~: system data set; utility 
da ta set) 

data statement, postprocessor 77 
cata translator 15 
DA1AMG1 system generation macro 
instru ction 24 

DD statement (E~§'.21~Q: example) 
disk formatting program 84 
emulator. 30- 33 
postprocessor 73-74 
preprocessor 71-72 
samFle program 66 

rtF 44 . 
debugging aids 

ccmmand Ll8,47 
your own routines 94 

~eferred mounting 32 

126 

aefininq input data 
postprocessor 13,75 
preprocessor 71-12 

definina output data 
postprocessor 74,15 
preprocessor 72-73 

oensity, tape 
mixed-density restriction 
postprocessinq 
preprocessing 
specifyinq 33 

\DENSTTY statement 

76,72-73 
7U 

format and discripticn 1& 
aeneral 76 

descriptor cede 122,14 

Hi 

device correspondence, Systemj31U to 
1400 4 

device, 1400 
emulat.ed 3,4,27 
not emulated 4 

differences, 1400 and Systemj310 graphics 
console 12 
printer 13 
resolved by your routines 94 

DIL - Do Interpretive Loop macro 
instruction 92 

DIleNT parameter 
description 9 
for tape 38 
for unit recerd 39 

disk data format 22 
DISK emulator control statement 

BUFID pararreter 36,7 
function and format 35-36,51 
typed at the censcle ~4,S5 

disk formatting program 
converting disk tiles 19 
data format 18 
data set size 83 
Jct 83 
ma.in storaqe 83 
message 85 
svstem needed E3 
record overflow 84 

disk unit, 1400 
buffer stora~e ferroula 8 
disk units emulated 4 
maximum nurrter emulated 8 
usina EDAro, 2U 

nISPLAY emulator ccromand qY,~9 

DUMP emulator ccmmand 49-53,~9 

dump and restore tape 24 
aynamic device reconfiguration (S~~: DDR} 

EBCDIC 
character code 15 
compared with internal code and 

BCD 62-64 
modified for cata in 

load mode on dis~ 1~ 

odd parity on 9-trac~ ta~e 1~ 

ECP (E~~: emulator control wordl 
EMCTL emulator control statement 36-3J,~J 

EMDLTB 
contents 25 
description 24-25 



use during generation 26,28,29 
EMUL.EMMAC data set 25 
E~UL.E~MOD data set 25 
EMUL.EMSAMP data set 

emulator generation 25 
sa mIle program 66 

emulated 1400 storage 
clea ring 48 
CPU emulation 88 
general I 30 
1/0 emul~tion 18-21,23,90 
limitations for 1.4K 10 
sizes emulated 3 

emulating 1400 instructions in 30ur 
routine 88-90 

emu lator 
cem~atibility feature 1-2 
contents of 2 
data format 15 
definition 1-2,123 
description 1-2 
execution 41-45 
qeneration 24-29 
initialization 30 
Jct 30-33 
m~in storage needed 

access method 7,6 
buffer 7,8 
emulated 1400 storage 7 

roaximum record size 15 
programming differences 9-13 
relatienship to o~erating system 2 
relcca table 2 
1440 considerations 12 

e~ulatcr commands (§~~_al~Q: ALTER; CLEAR; 
CCNVEBT; nISPLAY; DUMF; FOJ; SE~; START; 
~F; ~Nl 

entered in input stream 34 
typed at console 46-54 

.emulator control statemen ts (~_~l'§Q: 
lLC; lRC; CCTL; CHBUF; COMMENT; DISK; 
EMCTL; LOAD; TAPE; URi USER) 

definition 34 
ex ample 39-lt 3 
synta x 65 
typed at console 54-55 

emulater control w6rd 20 
emulator distribution library (see: 

EMDI,IB) 
emulator qeneration 

additional emulators 29 
description of 25-28,24 
preparation for 24 
requirements for 24 
stage T 28 
Stage IT 28-29 

emulator-1400 differences (~~~_also: 
programming differences) 

size of p~ysical record 15 
1400 features, devices, and operations 
not emulated 3-4 

EMULATO~ system generation macro 
instruction 24 

EM1401 emulator generation macro 
instruction 25-28 

end-of-job condition 
emulator 36-37 
1400 program 3E- 37 

end-of-volume ccndition 
tape formatting program -'2,-,q,-'fJ 
VBS an~ VS tape 1b 

end-of-volume summary 
postprocessor 8U 
-preprocessor 10 

EOJ emulator command ~3,5Y 

error han cHin<;; 
command chaining 55 
disk formatting program 8~ 

emulator 1.11 
emulator control statement qQ 
emulator generation 2e,2Y 
JCL Q4 
operating system 44 
sample proaram 61 
1400 -program 41,12 

even parity (~.§: parity) 
example 

calculating tutfer storaqe 1,8 
cataloquinq 44 
compatibility feature macro 

instructicn 91,92,~4 

emulator command 47,48 
emulator centrel statement 3Y-Q3 
JCt 

disk formattinq proqram 8Q 
emulator 39- 43 
emulator generation 21 

postprocessor 
data statement 11-18 
execution 19"'81 
HLABEL statement 11-18 
TIABEL statement 11-1e 

preprocesser 18,19 
E~CP macro instruction 13,2U,23 

(se.§-21'§Q: _, se lect i ve stac J(er tea t:ure, 
EXEC statement 

disk formattinq program 83 
emulator 30 
postprocessor 14 
preprocessor 11 
sample pre<;;ram t6 

executing 
disk formatting Frcgram 85 
emulator 111-45 
postprcces~or 18 
preprocessor 78 
sample program t6 
1400 program 41 

exit routine (§~~: your routines) 
expanded print edit feature 3,2~ 

feature 
System/370 data converter ,~ 

system/310 record overflow 4,~,fJ 

1400 emulated 3,25 
1400 not ewulated 3 

file ccnversion 
disk 19 
tape 17-18 

format (~~.§_~lEf: data termat) 
compatitility teature macro instruction 

90-93 
du mp 51 
emulator command 4b,5~ 

emulator control statement 51 

Index ,~U 



program control statement 76-77 
(§..~.~L~l~..Q: data statement, 
~c~tprocessor; DENSITY statement; 
HrABEL statement; TrABEL statement) 

formula, tufter storage 7-8,68 
function statement (~~: DENSTTY 
~tatement; HLABEL statement; program 
contrcl statement; TLABEr statement) 

generating 
emulator 25-29 
OS control program 24 

graphic differences, 1400 and System/370 
(~~~: ai fferences) 

grcu~mark, representation of 
in dump 50 
in emulated 1400 storage 62 

groupmark wordmark 
representation of 

in dump 50 
in emulated 1400 stcrage 62 

~topping console operation 12 

baIt, 1400 41,3E 
bardware file scan feature 11 
header label, 1400 65 
high-lcw-equal compare feature 3 
EtABEL st at ement 

example 77-78 
format and description 77 

hcw tc prepare control statements 3q-39 

IEBP'PCH system utility 66 
IEEupr'E system utility 44 
lEErASDF system utility 2~ 

TIQE14 default name 30,25 
indexing feature 3 
initializaticn, emulator 30 
inguiry status latch 

display 49 
re se t by 'IF 54 
set 1:y TN 54 

instruction (~~~: operation and 
instru ction) 
in~truction format, invalid 1400 41 
internal code (§~~_£l§Q: emulated 1400 
storage) 

character code E2-64 
hcw used 30 

inverted print edit feature 3,25 
I/O device 

as a machine requirement 
ell'ulated 4,24 
main storage needed for 5,6 
not emulated 4 
System/370-1400 
device correspondence 4,5 

track and cylinder correspondence 4,5,6 

JCL (~~~_~1~..Q: example) 
ca taloguing 44 

128 

disk formatting program 83 
emulator 30- 33 
emulator generation 25 

postproces~or 74 
preprocessor 11 
syntax error 44 

job control language (~~~: JeL) 
JOB statement (~~~_~!§'Q: example) 

disk formatting program e3 
emulator 30 
postprocessor 
preprocessor 
sample pro~ram 

label 
Syst em/37 0 ~ 2 
140C 

14 
11 

66 

m6dified ty preprocessor 10 
written by Fostprcce~~or 12,7b-l1 

library 
distrituticn library (EMDLIB) Lq-L~ 
of 1400 programs q4 

Linkage Editor F 
catalogued in S1S1.LINKLIB 2q 
use of 28-29 

LOAD emulator ccntrel statement 31,~1 

load mode (see also: mode) 
b (blankr--'2---
data in AL~ER ccmmand 48 
differences, console operation ,~ 

disk emulaticn 20 
translation to EECDIC 11 

loading 
emulator 30 
1400 program 41 

machine language code 52 
macro instruction 

compatibility feature YO-Y4 
emulator generation 25,21,28 
system generaticn 24 

main storage 
disk formatting program 8~ 

emulated 1400 storage 1 
emulator 

access wethod 7,6 
tuffer 1,8 
maximum and minimum ~ 

emulator generation 24 
factors affecting 4 
tape formatting program 68 

maintenance aid 
command 48 
your routines 94 

MCPry - ~ove data in CPU macro 
instruction 92 

MCS (multiple ccn~cl€ support) ~3-14 

message 
disk formatting program 85 
emulator 99-121 
routing and descriptor codes 1L2,14 
tape formatting program E1 

MFT (§~§: control program) 
MIO - Move data for IIO macro instruction 

control byte 92 
function and fOImat 92-94 

mixed-density tape 
converting 15 



postprocessing 73 
~reFrocessing 68 

mixed parity (§g~: parity) 
ML P co a e 1 2 ,64 
trcae 

alternate and normal 
comparison of 16 
e mula tion of 16 
specifying 38 

move a nd load 
data in ALTER command 48 
disk emUlation 20 

track-record and sector 83 
mounting, parallel and deferred 32 
neve mcde (~~: mode) 
nultiple-1ine print code 12,64 
multiply-divide feature 3,25 
f'l!VT (g..§: ccntrol proqrall') 

noise on tape 15 
ncr Ira 1 mode (see: mode) 
numerical print-feature 3 

odd p ar it y (.§..§..§ : par it y1 
c~eraticn code, invalid 41 
operation and instruction 

emulated ana not emulat€d 3,10,11 
c"fticns 

CPU 25 
features emulated 3 
I/O 27,:28 

overlapped I/O operations 11 

parallel mounting 32 
Iarity 

automatic switching of 68 
determined ty 1400 instruction 15 
emulaticn of even, odd, and mixed 15 
of normal and alternate mcdes 16 
cf tapes for tape formatting programs 

68 
representing 16 
~R~CH parameter 33 

PARM keyword of EXEC statement 
disk formatting program 83,84 
postprocessor 74 
FreprccessoI: 71 

performance, factors affecting 
tackspacing tape 18 
buffer technique 9,7 
general 9 
preprocessing tape 9 
short data record 9 

Fhysica1 plannirig information 3-8 
postprocessor 

buffer 68 
defining input data 13,7S 
defining output data 74,75 
density, tape 68,74 
end-of-volume summary 80,68 
JCL 74 
mixed-density 74 
parity, tape 68 
physical record size limitation 68 
proqram control statement 76,17 

record format (see: spanned format) 
residence cf 25 
sing1e-voluIre input with multi~le-volume 
output 74 

system requirements 6~ 

preferred character set 3 
prepI:ocessor 

advantages cf pre~rocessed tanes 1~ 

buffer 6e 
defining input data 11,72 
defining output data 1~,13 
density, tape 1U 
end-of-volutre summary 1U,~e 
JCl 71 
'Parity, taJ;e 68 
physical record size 
record torn-at (~~~: 
residence of 25 
system requirements 

limitation '/0 
spanned t orma t) 

~rocess check 10 
processing data 

console 2C 
a is k 1 8- 2 C , ~ 1 
general 15-23 
tap e 1 5- 1 E, 1 9 
unit record 20,23 

processinq overlap feature 3,2~,Y 

processinq 14UO labels ~~ 

program check, System/37U 41 
program contrcl statement 1~,17 

(~~_£!§Q: data statement, 
postprocessor; tEffSITY statement; 
HIAB!! statement; TIAEEL statement) 

programming ditfeI:er.ces 
choosing 14UO programs to te run Y-10 
disk operaticn 11 
graphic differences 12,13 
mixed-density taFe 1~ 
physical reccrd Size, tape ,~ 

tape operation 10 
unit record cperaticn 11 

protection check, System/31U 47 
punch column s~ip featuI:e 3 
'Punch feed read feature 3 
punching sample program 66 

read punch release feature 3 
reassigning I/O deVices ~4,S5 

record format 
channel tufter 3~ 

specifying (FEC:FM) ~3 
record overflcw 

au~iliary storage ~,6 

specifyinq in DCB 82 
ta Fe -on -disk :: 2 

R~PLY command, system/370 46 
requirement 

buffer 7-8 
emulator generation 24 
minimum System/370 4 

routing code 122,14,94 

sample ~roqram E6-67 
scra tch tape 16 
SD~ (.§~~: segment descI:iptoI: word) 
secondary storage (~.§.§: auxiliary storaqel 

Index 1:lY 



eegment descriptor word 16,17 
selective stacker feature (§~g_aleQ: 
stacker, specifying) 

EXCP macro instruction 13,20,23 
qeneral 3,13 
restrictien on card device 5 

sense s\litch 
display 49 
specifyinq 

EMCTL statement 37 
TF and TN commands 53,54 

SE~ emulator command 53 
shared tuffer 7,8,20 
~pace supFression feature 3 
spanned format 

bleck descriptor word 17,16 
clocking 17,18 
descri ption 16 
emulatien of 16,18 
segment aescriptor word 16,17 
1400 tape label 1e 
1400 tat:emark 18 

stae~er, specifying 39,27 
stage I, eroulator generaticn 28 
stage TI, emulator generation 28,29 
stand-alone emulator 16,124 
START emulator command 53 
stopping 

emul ator 
abnormally 44 
normally 36,37 

1400 program 
ahncrmally 41,44 
1:y operator 53 
normally 41 
storage, 1400 <.~~§: emulated 1400 

storage) 
storage required, main 4,6,68 
stere address register feature 2 
su1:stitute tlank 10 
SUPRVSOR system generation macro 
instruction 24 

SVC 88 8 
syntaJ! 

emulator command 
emula ter control 
J CL 30- 3 3 ,44 

65,59 
statement 

SYSCTLG data set 24 
SlSEMC~I DD statement 

general 32 
use during cataloguing 44 

SYSEMOUT DD statement 32,49,50 
system data set 24 

65,57 

system generation requirements 24 
systems emulated, 1400 3 
SlSUDUMP DD statement 30,32 
SlSl.IINKIIB data set 

allocating space in 8,24 
emulator 8 
meml:ers of 

Assembler F or H 24 
emula tor 24,29 
JEHtASDR utility 2~ 
Linkage Editor F 24 
tape and disk formatting proqrams 25 
ycur routine ee 

SYS1.MACIIE data set 24 
SYS1.NUCLEUS data set 24 
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SYS1.SVCLIB data set 24,~ 
SYS1.SYSJOBQE data set 24 

tape correspondence, 14UO to System/31U ~y 

tape data format 
spanned fcrmat 

description o~ 1t 
emulaticn cf 16 
Fostprocessing 12-1e 

1400 format 
descripticn cf 1~ 

emulation of 15 
preprocessing 70-12,1~ 

restrictions 15 
tape data sets cn disk 10,68 
TAP~ emulator contrel statement 

function and format 3e,51 
typed at censcle ~4-55 

tapemark 69 
(§§~_~!§Q: tapemark record) 

tapemark record 69 
tap e un it, 1 4 C 0 (§~§_21'§Q: ta pe da ta 

format) 
cuffer stcrage fcrroula 7 
limitation when backspacing 10 
maximum number emulated 7 
operations errulated 15 
using ESAfil 18 

TF emulater cCFrrand 53-54,59 
time-dependent Frogram, 140U (see: timing 
of llC operations) 

timing of 1/0 eFerations 
DlICNT parameter 3~,39 

selective stacker 13 
time-dependent pregram 9 

TLABEL statement 
example 78 
format and descriptien 16,11 
general 16 

TN emulator cClrrand 54,59 
track and cylinder correspendence ~,6 

track organization, disk 18 
trailer latel 6~ 
translation table, your routine Y4 
typing emulater ccntrel stateroents at the 
console 54- 55 

unit affinity 32 
unit record equiproent, 1400 

cuffer storage formula 7 
devices emulated 3,4,5 
graphic differences 

1400 to Systemj37C console 1',ll 
1400 to Syste~/370 printer 11,13 

I/O operaticns eRulated 11 
maximum number emulated 7 
using QSAM 2C 

UR emulator control statement 
function and format 38,39,57 
typed at the censcle ~4-SS 

USE~ emulator control statement 
contrel byte 87 
function and format t6,~1,39,~1 

utility data set 
at emulatcr ~EnErRticn 24 
for tape formattina proaram 11,13 



utility prog ram 
lEEPTPCH 66 

VES 

IEBUPDTE 44 
JEHDASDR 25 

efficienc y 16 
format 16 

channel tuffer 16 
efficienc y 16 
format 16 

wordmark 
clearing 1400 storage to character with 

wordmark 48 
representation of 

in console output 12,46 
in dump 50 
in emulatea 1400 stcraqe 62 

~rite weramark instruction 12 
word sepa ra tor 

loao mooe console 
meve mede console 
representation of 

operaticn 
operation 

62 
41 ~rong-length record 

~1C macro instruction 
automatic reply 95 
censole emulation 20 

12,46 
46 

with multiple ccnsoles 1Q,13 
WTCR macro instruction 

autematic re~ly 9~ 

operator ccmmunicaticn 20 
with multiple consoles 1Q,13 

your routines 
autematic reply 94-Y5,~1 

compatibility feature «acre 
instruction 90-94 

debugging aid 94 
I/C operation code ~6,ee 

non-I/O operation code e~,B9 

register usage ~1-8e,~4 

USEE emulator con~rol statement 
39, eE,51 

135, System/31G Model 1,2 
145, System/310 Model 1,2 
155, System/31G Medel ',2 
1400, definition of 124 
1400 format 

channel buffer 35,34 
definition 16 
type 1E,15 

1400 storage (§g!: emulated 1QOO storaa~ 
1400 syste«s emulated 3 
1400 tape labels in spanned 
format 10,12,16-77 
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READER'S COMMENT FORM 

1401/1440/1460 OS Emulator 
on Models 1351145/155 

• How did you use this publication? 

As a reference source . 
As a classroom text ... 
As a self-study text 

o 
o 
o 

• Based on your own experience, rate this publication 

As a reference soutce: 

As a text: 

• What is "your occupation? 

Very 
Good 

Very 
Good 

Good 

Good 

Fair 

Fair 

Poor 

Poor 

Very 
Poor 

Very 
Poor 

• We would appreciate your other comments; please give specific page and line reterences 
where appropriate. If you wish a reply, be sure to include your name and address. 

• Thank you for your cooperation. No postage stamp necessary if mailed in the U.S.A. 
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YOUR COMMENTS PLEASE .... 

This SRL manual is part of a library that serves as a reference source for systems analysts, 
programmers and operators of IBM systems. Your answers to the questions on the back of this 
form, together with your comments, will help us produce better publications for your use. Each 
reply will be carefully reviewed by the persons responsible for writing and publishing this 
material. All comments and suggestions become the property of IBM. 

Please note: Requests for copies of publications and for assistance in utilizing your I BM system 
should be directed to your IBM representative or to the IBM sales office serving your locality. 
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