


































































































































































































T Al 1
Command | Operand 1 Description |
1 L P
L) Ll A
3ALTER2 | 3ADDR£=nnnnn,3DATA==data ,MODE=2H£ | Stores BCD characters (DATA) in move (M) or load |
A 1 g A D L % | (L) mode at the 1400 storage address (ADDR). |
| 1 1
{ {XADDR=nnnnnn, XDATA=data ! Stores hexadecimal data (XDATA) at the |
! | hexadecimal address (XADDR). |
'} ] ]
{ { i
%CLEAR ! CORE=\ n | Sets all of 1400 storage to an alphameric charac- {
CcL | _n | ter (n) or an alphameric character with a word- 1
t | mark (_n). 1
} + )
CONVERT 1 2ADDR2=nnnnn | Converts a 1400 storage address to its corres- 1
1Y\ | ponding System/370 hexadecimal address. |
1 I3 3
T Al L]
SDISPLlYg | SENSE | Displays the status of the sense switches. |
D 4 ! |
t 2INQUIRY€ | Displays the status of the Inguiry Status latch.
[ 8 | |
| | |
1 gEGz | Displays the contents of the IAR, RAAR, and BAR. |
! R ! !
| ! |
| zSTATUS - | Displays all of the above operands. |
1 s 1 |
| { |
| 3TAPE2[=cu] | Displays both the ddname of the System/370 device |
{ tTp | assigned to emulate the 1400 device and the 1
] { System/370 device address; if only TAPEF is {
1 | entered, all tape assignments are displayed. {
1 1 |
1 %DISK5[=cm] | Displays the ddname of the System/370 device 1
1 K | assigned to emulate the 1400 device; if only DISK |
1 { is entered, all disk assignments are displayed. |
| | 1
! OR | Displays the assignments of all of the 1400 unit |
\ { record devices. 1
1 ! |
| CONFIG { Displays the assignments of all devices used by
{ { the 1400 program. |
1 1 |
\ gADDR$=nnnnn | Displays 40 positions of emulated 1400 storage |
T | starting at the address specified. |
| { |
! XADDR=nnnnnn | Displays 20 bytes of emulator partition starting |
1 | at the address specified. : 1
% 1 J
L} Al L
DUMP { /no operands | Dumps the entire emulator partition (in EBCDIC) 1
' { and 1400 storage (in BCD). {
| | |
{ \FROM=nnnnn{ ,TO=nnnnn]} | bumps 1400 storage from the FROM address to the |
1 | TO address (in BCD), or if the TO operand is ]
1 } omitted, dumps from the FROM address to the end }
1 | of emulated 1400 storage. |
1 | |
{ | XFRO¥=nnnnnn, XTO=nnnnnn | Dumps the emulator partition from the XFROM |
| | address to the XTO address (in EBCDIC). {
1 '] 1
L) T 1
EOJ ! | no operands | Ends the 1400 job. [}
! 1 !
| ALL; { Ends the 0S job step when several 1400 programs |
1 {(A | are being executed in a single job step. |
'l 1 4
SET; { IAR=nnnnn T Loads the specified address into the TAR, RAR, or i
T { AAR=nnnnn | BAR. |
| BAR=nnnnn t |
} + 1
=START2 | /no operands { Starts a 1400 program at the next sequential |
S 1 { instruction. 1
1 ! I
1 gADDR =nnnnn | Starts at the address specified. |
| A | I
| ) | |
1 3RESET2 ! Emulates the Start-Reset and Start keys., |
E
: ! |
3TN | SENSE[{ =abcdefqg] t Turns on (TN) or off (TF) the sense switches
TF { { specified, or all switches if only SENSE is |
| | specified. |
1 ! I
i SINQUIRY$ | Turns on or off the Ynquiry Status latch. |
[ 8 | 1
1 N J

Figure 31. Format of Emulator Commands
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APPENDIX A: _CHARACTER CODE_CORRESPONDENCE

s S s i i S s e e A s g, e e e e . i A e i S i ) L i i o e S S e i

Because 1400 programs and data are in BCD, the emunlator 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. PFigure 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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T L) AJ A] LY Bl L T L]
1 | 1 { EBCDIC or ! | | | 1
1 1 { fAlternate Mode| { | 1 |
1 1 | jor Even-parity|odd-parity {Internal | | !
JCollating| 1400 | ! Normal Mode |[Normal Mode| Code { 1400

{Sequence {Card Code{BCD Codel (Bit 1=1) ! {Bit 1=0) { (Bit 7=0) |Graphic] 1400 Character !
L N 1 [ ] L. i L 1 J
{00 | | ¢ ) 40 1 00 V00 | | Blank i
| | | 1 | ! | 1 |
| 01 | 12-3-8 | BA821 | 4B ) 0B t BC | I { Period 1
! ! | 1 i ! | . | |
{ 02 ! 12-4-8 { CBA8S4 | 4c 1 oc | cc ] X ) | Lozenge or Right 1
| | ! ! | i | { Parenthesis |
| 1 1 1 1 | | | |
1 03 f 12-5-8 { BAS41 | 4D [ 0D [ DC 1 I | Left Bracket |
| 1 | 1 | | | I !
| o4 ! 12-6-8 | BAS42 | 4E 1 OE ! EC 1 < | Less Than {
1 | | | ! | | | |
! 0S | 12-7-8 | CBA8421} 4F 1 OF | FC | # | Groupmark |
| | | | | { | ! I
| 06 | 12 | CBA i 50 | 10 | 0oc { & + | Ampersand or Plus |
| 1 | i ! 1 | | |
| 07 ! 11-3-8 | CB821 | 5B 1 1B | B8 i 3 | Dollar Sign 1
| | | i ! | | | |
1 08 | 11-4-8 | B84 1 5C | 1c ! cs I % | Asterisk 1
! | | | | | | | |
! 09 ! 11-5-8 | CBS841 | 5D t 10 1 D8 T | | Right Bracket 1
| | ] | ! 1 | | |
| 10 { 11-6-8 | CB842 | SE 1 1E | E8 | B | Semicolon f
| A 1 | | | | | |
1 1 | 11-7-8 | B8421 | SF | 1F | F8 t A | Delta |
! | | | ! | | | {
| 12 { 11 | B 1 60 { 20 | 08 i - { Minus |
! 1 ] | | ! ! | |
| 13 | 0-1 1t ca1 | 61 1 21 ! 14 1\ 7/ | Slash |
! 1 { 1 1 f { ' | {
1 14 1 0-3-8 | €cA821 | 6B 1 2B | B4 | - { Comma i
f | i | | 1 | ] !
| 15 | 0-4-8 | A84 | 6C f 2C ! c4 |~ % ( | Percent or Left {
| | 1 1 1 1 | { Parenthesis - ‘
| | | | I | 1 i

I 16 | 0-5-8 | CaA841 | 6D | 2D { DY |~ { Word Separator |
1 | | | | | | | |
1 17 | 0-6-8 1 CAB42 | 6% | 2E ! EY4 1\ { Backslash 1
f | | | ! 1 1 { ' |
| 18 ! 0-7-8 | A8421 | 6F 1 2F | FY ] = | Segment Mark |
| | | | | | | | |
1 19 | 2-8 | 1 i 72 l 3A | 04 ! B | Substitute Blank {
1 | 1 ! | | | { !
i 20 1 3-8 | 821 1 78 | 3B | BO | # = 1| Number or Equal Sign r
! | | | | | I | |
1 21 | 4-8 | C84 | 7C | 3C | co | @ ¢ ! At Sign or Single Quote|
1 | | | | | ! | |
1 22 1 5-8 | 841 [} 7D 1 3D { DO 1 H | Colon ]
! ! | | ! { | | |
1 23 1 6-8 | 842 1 7 1 3E | EO 1 > | Greater Than |
| | | 1 | | | | |
1 24 [ 7-8 | C8421 | 7F ! 3r ] FO 1 v | Tapemark ]
1 | ! ! ! t | i |
] 25 | 12-0 { CBA82 | Cco [ 80 [} AC 1 2 | Plus %Zero |
| 1 | | | | | 1 |
) 26 i 12-1 { BA1 ) c1 } 81 ] 1c 1 A 1 A 1
1 l 1 [ f | [ 1 |
| 27 | 12+2 | BA2 | c2 | 82 | 2C | B | B |
1 | 1 | 1 | i | |
| 28 { 12-3 | CBA21 | c3 | 83 ! 3C ] C |1 C |
1 1 1 | ! | 1 | |
| 29 ] 12-4 | BA4 ] ct [} 8u 1 4c { D | D |
| | | ! | | | | |
| 30 1 12-5 | CBA41 | c5 | 85 | 5C { E | E |
| | | 1 { ! | f !
t 31 | 12-6 | CBA42 | cé6 1 86 | 6C {f F | F t
1 A A L 1 A L L " |

Fiqgqure 32. Character Code Correspondence (Part 1 of 3)
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Figure 32. Character Code Correspondence (Part 2 of 3)
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T

|The following MLP (Multiple Line Punch) codes are accepted when reading from cards only. Cards
lare read in even-parity normal mode, but bit 1 is 0. To make the MLP code valid, the 8-9 punch is
Istripped 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, 11-8-9, 0-8-9, and 8-9 produce 00 in internal code.

— ol

Bl

|
1
|
{Collating] 1400

T L A L]
| EBCDIC or 1 ! |
{ Alternate Mode| 1 1
lor Even-parityjodd-parity [Internal |
| Normal Mode |[Normal Mode| Code { 1400

PSR
o = o em et am o

—— —— iy i — T — — — — . — oy — oy - 8 — . i - —— A T o — g P oy o — oy oy i D S ran S e e kS g et

|
|
i
{Sequence |Card Code}BCD Code] {Bit 1=1) | (Bit 1=0) [ (Bit 7=0) |Graphic]| 1400 Character
[ 1 i 1 1 ) - AL
{00 | 12-8-9 | 1 08 i I 00 g |
| 1 1 ! 1 ! i |
1 01 112-1-8-9 | | 09 1 | 1c ] 1 ]
| | 1 i ! I | |
| 02 112-2-8-9 | | 0a | | 2C ! B |
! | ! | | | 1 !
| 03 112-3-8-9 | 1 0B { 1 3c | C 1
I ! | | I | i |
| 04 112-4-8-9 | 1 ocC 1 | 4cC | D |
| | ! 1 | | | 1
| 05 112-5-8-9 | 1 oD i | 5C | E 1
| ! ! I | | i 1
1 06 112-6~8-9 | 1 OE | | 6C | F !
| 1 | | ! | ! |
| 07 112~7-8-9 | 1 OF | | 7C 1 6 1
| ! . | 1 f | 1 |
] 08 1 11-8-9 | | 18 1 ] 00 ] |
| | I ! | | | !
| 09 111-1-8-9 | | 19 1 | 18 [ | |
1 | | | ! | 1 |
| 10 111-2-8-9 | 1A | 1 28 ! K |
1 | 1 | | 1 |
1 11 111-3-8-9 | 1 1B 1 | 38 | L !
I ! i ! | | i 1
1 12 111-4-8-9 | | 1c | | 48 [, |
! ! 1 1 1 1 | {
1 13 111-5-8-9 { | 1D | | 58 1 N !
1 1 | | | | | |
| 14 111-6-8-9 | 1 1E 1 i 68 | © !
! 9 1 | 1 [ 1 I
| 15 111-7-8-9 1 17 ] \ 78 1 P |
| ! 1 f ! 1 !
| 16 | 0-8-9 | 1 28 | | 00 | |
f | | | ! | | 1
| 17 { 0-1-8-9 | ] 29 | | 14 i1 / ]
! i 1 | 1 | 1 i
| 18 {f 0-2-8-9 | | 22 | [} 24 ! {
| 1 I | | 1 | |
! 19 | 0-3-8-9 | 1 2B | 1 34 {1 T |
! | | | 1 1 { |
| 20 { 0-4-8-9 1 2C | | 44 1 © |
| ! | | 1 1 1 !
| 21 { 0-5-8-9 | | 2D | 1 54 |1 v |
| | | 1 | | | |
| 22 { 0-6-8-9 | | 2E I { 64 ft W 1
1 | | | | | 1 {
| 23 ] 0-7-8-9 | | 2F 1 1 74 1 X 1
! | | 1 | | { I
] 24 | 8-9 1 1 38 ! i 00 1 |
! i f I i t 1 {
{ 25 | 1-8-9 1 | 39 | | 10 1 1 | |
1 ! | | | ! | | I
1 26 ] 2-8-9 | ] 3a 1 1 20 1 2 | |
| | ) 1 | | | | | i
! 27 1 3-8-9 | 1 3B ! | 30 I 3 | I
1 | 1 | ! ! 1 [ |
| 28 | 4-8-9 | | 3C | | 40 ! 4 1 1
| | | 1 i | | | |
| 29 ! 5-8-9 | 1 3D | | 50 ! 5 1 |
| 1 ! ! | i ! | |
| 30 | 6-8-9 | | 3E | | 60 { 6 ! |
| ! 1 ! | | | 1 1
1 31 | 7-8-9 | { 3F | ! 70 | 7 1 |
1 1 1 L X i L R J

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.

ONY ENTIONS

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 DUMP and
ALTER commands).

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

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

e Braces [ } indicate alternative items.
e Brackets [ ] indicate optional itenms.

e Flipsis ... indicates that the
rreceding item may be repeated.

SYNTAX

The identification field in an emulator
control card or command is a string fron
one to eight 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/370 hexadecimal
address, 1400 data, or hexadecimal data.

The following syntactic rules must be
observed:

e Control card information may begin
anywhere in a card; commands cannot
begin with a blank.

e The order in which a seguence 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 1400 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.

e Numbers and the symbols = / * _ and ,
must be coded as they appear.

e The first blank after the first keyworad
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.

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

e You can punch an emulator control
statement on several cards. To do so,
place any character in column 72, and
continue the control statement on the
next card starting anywhere.

e 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.

e The maximum length of a command is 485
characters.

Appendix B: Conventions and Syntax 65



APPENDIX C: SAMELE PROGRAM

A sample progranm is provided so that the
emulator can te tested after it has been
generated. The sample program is a 1400
object program, in the 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.

PUNCHING _THE_SAMPLE PROGRAM

The JCL statements for punching the sample
program are shown in Figure 33. Underlined
values represent variables; the others nmust
be coded as shown. The EMUL.ENSAMP data
set must be on the unit specified in the
UNIT parameter of the SYSUT1 DD statement.
The JCL statements should be modified when:

e The program name of the emulator to be
tested is other than the default name
IIQOR14,

e The emulator needs an MVT region larger
than 61,440 bytes (60K), or an MFT
partition other than that assigned to
the default class.

EXECUTING THE SAMPLE PROGRAM
The output of the IEBPTPCH utility progranm
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 streanm.

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 nanme

r 1
| //PNCHSAMP JOB MSGLEVEL=(1, 1) |
| //BXCH EXEC  PGM=IEBPTPCH ]
| //SYSPRINT DD SYSOUT=A . |
1 //SYSUTT DD DSNAME=EMUL. EMSAMP,UNIT=2311, X 1
v // VOL=SER=EMDLIB,DISP=0LD {
| //S¥IsSuT2 DD SYS0UT=B 1
| //SYSIN DD * 1
1 PUNCH TYPORG=PO 1
| /% |
L 3
Figure 33, JCL Statements for Punching the Sample Progranm

r B
| MEMBER NAME SPGM1 i
| //ENDLO1®  JOB MSGLEVEL= (1, 1) , REGION=60K 1
| /780 EXEC  PGM=IIQE14 |
{ //SYSUDUMP DD SYSOUT=2A |
{ //SYSENOUT DD SYSOUT=A |
\ //PRINTER1 DD SYSouUT=1 |
|\ //PUNCHO1 DD SYSOUT=B |
| //SYSEMCTL DD * |
1 R UNIT=RDR, NAME=SYSEMCTL |
| UR UNIT=PTR, NAMF=PRINTER1 1
! UR UNIT=PNCH,NAME=PUNCHO1 |
{ ALTER ADDR=902,DATA=1 |
1 EMCTL EOJAADDR=999 f
| LOAD  CARD |
| The 1400 program goes here. There are no data cards. |
H 1
| Note: Onderlined 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 1
| ALTER command if the system is a 1440, |
L 4

“Fiqure 34. JCL Statements for Executing the Sample Progranm
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assigned to the emulator at emulator Differences" shows the differences in
generation, and it must be changed if you printer graphics.)
have selected another nanme.

The sample progran 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.

COMPARING_THE RESULTS

Figure 35 shows the first five lines of
printer output from the sample program.
Fach line contains 132 BCD characters,

printed using an HN print chain. Figure 36 shows the punches in the first

Under}ined characters in the first line are card of punched output. The character at
substitutes for the BCD characters. the top of each column is the BCD character
(Figure 8 in the section "Fmulator-1400 that the punch represents.

4W01C RIPPLE PRINTPUNCH

UVWXYZ0123456789 .) e$*_ -/, ¢ ="' §ABCDEFGHIJKLMNOPQR STUVWXYZ0123456789 .) E$* -/ ="' EABCDEFGHIJKLMNOPQR STUVWX
9UVWXYZ0123456789 .) E$* =/ ="' §ABCDEFGHIJKLMNOPQR STUVWXYZ0123456789 ) &$% -/, = EABCDEFGHIJKLMNOPQR STUVV
89UVWXYZ0123456789 .) E5* =/ ( ="' EABCDEFGHIJKLMNOPQR STUVWXYZ0123456789 .) £$* =/ ( =" EABCDEFGHIJKLMNOPQR STUV
789UVWXYZ0123456789 .) E$* =/ ( ="' §ABCDEFGHIJKLMNOPQR STUVWXYZ0123456789 .) E$* -/, ( =! §ABCDEFGHIJKLMNOPQR STU

UVWXYZ0123456789b0

$*J;A-/,%”\Mﬁ#a:>Vi%BCD JKLMNOPOR STUVWXYZO123“5678§

rininin
i minmi
LonBMARMNOO0 e Bt 0l0000te0h0 00000 ARMARRARAS 0100100
(ARE IRRARARRRRERY IRRRCRRRE RRRRRRARRRRRERARAE INRRRERE
t2222222M222202222222222222222222222 2222222 22222222 22222220 222222222 2222222
333333333M33333333M33333M333333M33333M3333333M33333333M33333333M333333333M333333
 IRRNRRRYN ) FRN N NNRY INUREY [RRNRRY FURNYY INRRYRRY JANRNUYY IRNNYONYY INNR Y NNRY INRRY
SB555555555M55555555M55555M555555M55555M5555555M55555555@55555555M555555555M5555
soMecoco666cMecccoc6cMoccooMecooooMocecoMocoooceMocooo6o6Mocococ6oMec6666666Ms66
IR LR R AR YRR R (AR IANRRE] IRRRRE IRRRRERE IRRARRRRE INRRRRRE) IRRRRRERNE IR
sooeMsosaooaseMoos MMNNNs RNNRNes NNRNNNNENRANessoscooMesssoosoMsooassooMenssssscsls

99999M999999999M99999999999999999999999999999999999M99999399M99999999Ma399999399M
123456

78 91011 121314151617 1819 20 21 22 23 24 25 26 27 26 29 30 31 32 33 34 35 35 37 36 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 5960 61 62163 64 6566 67 686570 71 727374 1576 77 78 79 80
18M (S081)

H[<:6
i

Figure 36, Punched Output of the Sample Program (First Card Only)
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APPENDYX D:_ _TAPE FORMATTING PROGRAMS

Because of differences in record formats
and data representation of 1400 tapes, it
is often advantageous to reformat data on
tape before executing a 1400 program on
System/370. The tape preprocessor program
and the tape postprocessor program run as
vroblem programs under control of 0OS 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 ohysical
records up to 32,755 bytes 1lcng.

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, odd, 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 systen.

MINYMUM_SYSTEM_REQUIRED

You need:

e 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

e One system output device for a summary
listing and error messages

¢ One system console

e At least two I/0 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 nmust 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.

BUFFER_STORAGE

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. Tf the size of
the longest record is unknown, select a
buffer size vou 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 formatteqd,
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
(80e5) + (U+ (4eS))., When specifying buffer
space:

e The emulator input block size should
equal the preprocessor output block
size.

e The postprocessor input block size
should be equal the emulator output
block size.
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TAPE_CORRESPONDENCE

In order to keep the original 1400 labels
vhen converting tapes to spanned format,
tapes are converted as one-reel reel files,
If you cannot convert one input reel to one
output reel:

e Use a larger output tape.
e Specify a higher output density.

e Specify a larger buffer for spanned
records {preprocessor).

e Re-create the input tape, using a
smaller buffer for spanned records
{rostprocessor) .

e Replace a worn output tape with one
that is in better condition.

e Create a shorter input file,

Tf none of the above are appropriate,
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 32,755 bytes must be formatted
before being used by the emulator.

PROCESSING 1400 TAPEMARKS

0S cannot distinguish System/370 tapemarks
from 1400 tapemarks. Consequently, both
types of tapemarks cannot te written on the
same tape. On 1400-format tapes, any
tapemark encountered is assunmed to be a
1400 tapemark. On System/370 tapes

(spanned format), any tapemark encountered
is assumed to be written by the operating
system. To save 1400 tapemarks, the
preprocessor rewrites 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
tapemark record will always contain
hexadecimal FF000000., The tapemark trace
field contains the relative record number
(block number) of the preceding tavemark
record on a tape volume. TIf 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 tapemark trace
field contains the relative track and
record number of the preceding tapemark
record.

PROCESSTING 1400 LABELS

To avoid having more than one label on a
tape, 1400 header and 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 System/370 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.

- Tapemark Data >—i
Tapemark
BDW SDW 1D Zeros
Trace
4 bytes 4 bytes 4 bytes 4 bytes 4 bytes

Figure 37. Format of the Tapemark Record

Appendix D: Tape Formatting Programs 69



1400 Format

) ) )L
iy 1(
IRG Tapemark RG Trailer Label IRG Tapemark IRG
)) ) )
(¢ (¢
Spanned Format 3 ) )
(G 9 e
RG Topemark IRG | BDW | sDW Trailer Label IRG Tapemark RG
Record Record
)) J)
(¢ (

Figure 38. Modifying 1400 Header and Trailer Labels

CHARACTER CODE CORRESPONDENCE

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 sanme
as FBCDIC 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.

TAPE_PREPROCESSOR_PROGRAM

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

without specifying the number of tapemarks,
the preprocessor operates more efficiently
vhen it is known. The tapemark information
cannot be supplied using JCL statements.
The console operator will supply it when
responding -to the WTOR message IIQ301D.

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/0 error is
encountered, After the data has been
formatted, the preprocessor issues an
end-of-volume summary (message IIQ305I),
closes both input and cutput data sets, and
issues message IIQ301D again. If there are
other files to be formatted, the operator
should mount the appropriate files and
respond to message IIQ301D by specifying

formatted. Although tapes can be formatted the number of tapemarks on the next file.
v
OouTPUT
INPUT (1400 Format) (Spanned Format)
R

i Tape Data Sets on Disk, or
7-Track Tapes | 9-Track Tapes, or 7-Track Tapes

(Data Translator On - RCD) 9-Track Tapes (Data Converter On - EBCDIC)

Even Parity
0dd Parity

Mixed Parity

Alternate Mode

._..___._...___...._..‘-1-.-.——..“-_-¢1

Normal Mode, Even Parity

Yormal Mode, 0dd Parity

|

L

1

|

|

!

|

| Normal Mode, Even and 0dd
| Parities Interspersed
1

|

{

L

Normal Mode, Even Parity
Normal Mode, 044 Parity

Normal Mode, Even and 044
Parities Interspersed

Alternate Mode (Appears to be
even parity) :

U R )
e e e e e e e et e e

Figure 39. Data Formats Used with the Preprocessor
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JCL STATEMENTS

JCL 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 progranm is
catalogued, what devices are used for the
input and output data sets, and the input
and output data sets themselves.

The JCL statements used with the progranm
are shown in Figure 41. Job _Control
Language Reference, GC28-6704 for more
information on JCL statements, and Tape
Labels, GC28-6680 for detailed information

on the LABEL parameter of the DD
statement.)

Defining Input_ Data

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.

L T 1
| INPUT | 1
] (Spanned Format) ] OUTPUT (1400 Format) f
L [ ] v ]
Y T - T 1
] Tape Data Sets on Disk, or | 9-Track Tapes, or ] |
|9-Track Tapes, or 7-Track Tapesl| 7-Track Tapes | 7-Track Tapes |
{ (Data Converter On - EBCDIC) 1 (Data Converter On - EBCDIC)|(Data Translator On - BCD) |
1 1 " ]
T B3 l 1
| Yormal Mode, Even Parity | Yormal Mode, Even Parity 1 Even Parity |
! ! | |
| Normal Mode, 04d Parity | Normal Mode, 0d4d Parity | 0odd Parity |
| ! | |
! Yormal Mode, Even and 044 ! Yormal Mode, Even and 04dd | Mixed Parity |
| Parities Tnterspersed 1 Parities Tnterspersed | |
! ! » | i
{ Rlternate Mode | Alternate Mode | Even Parity {
] [ 1 J
Figure 40. Data Formats Used With the Postprocessor

r v !
| Statement 1 Use. |
1 1 - |
g Bl ]
1 JOB ]Starts the job. l
b + !
1 EXEC }Specifies the program name (PGM=ITQPRE)and the block size of the 1
| {input data set (PARM=blocksize). |
1 1 . |
2 1 :
| SYSPRINT DD |Defines a sequential message data set containing system messages, |
1 |error messages, and volume summaries. !
L 1 ]
L ] v 1
1 SYSUT1 DD tDefines a sequential data set on a magnetic tape to be used as |
1 {input to the preprocessor. \
5 + —
| SYSUT2 DD |Defines a sequential data set on a magnetic tape or a direct access |
1 {device to receive the output from the preprocessor. 1
1 31 [ ]

Figure 41, JCL Statements for the Preprocessor
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| Tt e | 1
| Data Attribute 1" 7-Track Tape { 9-Track Tape |
L. LL 1. 4
v LI 1 . 1
| Status/Cisposition 11 Not Required | Not Required 1
1 11 1 "
v LI} 1 1
| Device 11 ONIT=2400~2 | ONIT=2400 |
t +4 + 4
1 Label 11 LABEL= (, NL) 1. LABEL=(,NL) 1
% ++ + s!
| Volume Identification 1" VOL=SER=number | VOL=SER=number |
L 1.1 4 3
L) LR ) L}
| 1 0 | {
{ Density1 1 (DEN=41,)2 i Default to 800 bpi |
| i 2 | |
5 ++ t J
| Block Size3 i PARM=blocksize | PARM=blocksize 1
1 L.l 41 1
T LI 1 L]
| Parity 1 Not Required* 1 Not Required |
'T LL 1 {
! 1This attritute is a subparameter of the DCB parameter of the SYSUT1 DD statement. 1
{ 20=200 bvi, 1=556 bpi, 2=800 bpi. i
! 3The maximum input block size is specified by the PARM keyword of the EXEC statement. |
| The other parameters are specified in the SYSUT1 DD statement. The default value !
| for PARM is 10,000 bytes; the maximum is 200,000 bytes. The PARM keyvwerd is used so |
! that values greater than 32,765 bytes can be specified. |
| 4Tapes can tre read in even, odd, or mixed parity. |
L ' ]

FTigure 42, Defining Input Data for the Preprocessor

Defining Output Data

All attributes of the output data are
defined in the SYSUT2 DD statement. At
least one output volume should be allocated
to each input volume, TIf the data from one
input volume might overflow a single output
volume, two output volumes should be
specified. Fiqure 83 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.

TAPE_POSTPROCESSOR_PROGRAM

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 long. 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. TIf you want 1400
tape marks on the output tape, there nust

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 JCL statements. Progran
control statements define end-of-tape
(tapemarks and trailer label) on the first
output volume and beginning-of-tape
(tapemarks and header label) 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 Qutput Data.")

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 JCL statements for the
postprocessor job.

Program control statements are discussed
further under "Defining Dutput Data" later
in this section.
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1) Al T A 1
\ Data Attribute 11 7-Track Tape 1 9-Track Tape | Disk |
[3 1.4 1 A1 4
v LA AR \] 1
| Status/Disposition 11 DISP= (NEW,KEEP) 1 | DISP=(NEW,KEEP) 1 |IDISP=(NEW,KEEP) 1 |
b +t { } 4
| 1" | 2400 22 | 2311)3 |
{Device | {ONIT=20800-2 { ONIT= 2&00—3s IUNIT=3231Q$ |
| 11 | 2400-4 1 3330 |
+ +H { + ~ g
|Label |‘LABEL=(,3§22) |LABEL=(,%§L%) |Not Applicable |
| 1t NL ! NL | |
+ ++ t + {
{Volume Ydentification]{VOL=SER= (number,...)*}VOL=SER=(number,...) ¢ VOL=SER=(number,...)|
b ++ + t 1
| (] 0 | (DEV=3) ! {
|DensitysS ||(DEN=$1€)5 | or { Not Applicable® {
| 1 2 |Default to 800 bpi? | |
k + + : .
|Block SizeS ||(BLKSIZE=3blocksize |(BLKSIZE=3blocksize€)|(BLKSIZE=3blocksizeg|
! ' 3500 [ 13500 [ 3500 ¥
r +4 + } 1
|Paritys 11 (TRTCH=C) | Default to 0dd |Default to 04d l
¢ ++ + - + 1
1 1 ! } SPACE=dasd space |
|Space on DASD {{Not Applicable | Not Applicable |SPLIT=dasd space |
| 11 | |SUBALLOC=Cdasd space |
t H + + !
{Data Set Nanme {{DSNAME=dsnane | DSNAME=dsname IDSNAME=dsname |
1 1.1 [} [} ']
L R L] L} 1 1
{Record Format ]|FECFM=;VS ! |RECFM=3VS g |RECFM=(VS % |
! I ¥Bs) ! ¥BS ! ¥Bs !
", L1 L 8 A 4!
| *Specify when LABEL=(,SL). |
122400 specifies a nine-track, 800 boi tape drive; 2400-3 specifies a nine-track, 1600 |
| bpi tape drive; 2400-4 specifies a nine-track, 800 or 1600 bpi tape drive. Aany |
! nine-track tape unit accepted by BSAM may be specified. {
13May be any disk unit accepted by BDAM. |
14If an input volume requires more than one output volume, two output volume serial {
{ numbers must be specified. 1
1SThis attribute is a subparameter of the DCB parameter of the SYSUT2 DD statement. |
160=200 bpi, 1=556 bpi, 2=800 bpi. |
17If output density is 1600 bpi, specify the parameter DEN=3; otherwise let DEN default |
{ to 800 bpi. |
18Density is not specified for disk, but SPACE must be indicated: |
| SPACE=(units, (quantities,increments)) ' [
[ J

Figure 43. Defining Output Data for the Preprocessor

JCL STATEMENTS

JCL 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 JCL statements used with the
postprocessor are shown in Figure 44, (See
Job _Control Lanquage Reference, GC28-6704
for more information on JCL statements and

Tape_Labels, 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 SYSUT1 DD statement.
Input to the postprocessor is in spanned
format. Figure 45 shows the parameters of
the SYSUT1 DD statement that define the
input data set for the postprocessor.
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Note:

blocksize.

set is in the input stream and contains the program control
statements needed to create header and trailer labels when a single
input volume (SYSUT1) needs more than one output volume (SYSUT2).
Postprocessor jobs with no program control statements must
specify SYSIN DD DUMMY, with the DCB parameter specifying a

L3 T 1
| Statement | Usage |
) | 4
r U !
{ JOB | Starts the Sjob. 1
[} 3 B {
Al
; EXEC | Specifies the program name (PGM=IIQPOS) and the block size for the |
1 | output data set (PARM=blocksize). |
+ + {
| SYSPRINT DD { Defines a segquential message data set containing system messages, 1
| | error messages, and volume summaries. |
1. [l .l'
T T
i sysnT1 nh | Defines a sequential data set on a magnetic tape or a direct access |
| { device to be used as input to the postprocessor. : |
L 1 l|
v RE
| SYsSnT2 DD | Defines a sequential data set on a magnetic tape to receive the |
| | output from the postprocessor. i
1. L] =
¥ Bl -
| SYSYN DD | Provides control data for the postprocessor job. The control data |
! | i
| | !
! { 1
i | |
| | |
1 ! |
L % J

Figure 44. JCL Statements for the Postprocessor

Defining Output Data

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 (hlock
size) of the output data file for a
rostprocessor job should he 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,

SINGLE-VOLUME _INPUT WITH MULTIPLE-VOLUME
0UTPYT: If a full or nearly full emulator
output volume is being postprocessed, the
postrrocessor output may need two tape
volumes. TIn this case, the postprocessor
creates a trailer label for the first
output volume and a header label for the
second output volume. The TLABEL and
HLABEL program control statements specify
the labels and tapemarks to be created by
the rostprocessor.

If you do not provide these control
statements, two 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 volune
without a header 1label.

The TLABYL 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 tapemarks, 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."

MIXED-DENSITY TAPES: The operating systen
does not write tapes in more than one
density. If a mixed-density tape must be
prepared for a 1400 system, the
postprocessor writes the first part of the
tape in one density and then modifies 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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T R T R ]
] Data Attribute 11 7-Track Tape | 9-Track Tape | Disk I
1 1.1 1 1 4
T v Ll T 1
| Sstatus/Disposition 11 DISP= (OLD,KEFP) 1 {DISP= (OLD,KEEP) 1 {DISP=(OLD,KEEP) 1 ]
F + + + 4
\ ' 1 2400 2 | 23113 {
| Device 11 ONIT=2400-2 |ONIT=<2400-3 |UNIT= {2314 1
| Bl | 2000-4 1 3330). i
t H t 1 1
| Label ||LABEL=(,3§LE) ILABEL=(,§§L_%) |Not Applicable 1
! " NL i NL | i
F +H- + t 1
| Volume YIdentification {}VOL=SER=(number,...)|VOL=SER=(number,...)|VOL=SER=(number,...) |
1 1.1 1 i ¥ |
¥ LR 1 1 Al
1 1 0) s | (DEN=3) ! |
| Density* 11 {DEN=?1}) | or |Not Applicable |
! 1 2 |Default to 800 bpise | {
F + + T + 1
| Block Size4 I\ (BLKSIZE=blocksize) | (BLKSIZE=blocksize) |(BLKSIZE=blocksize) |
1 11l 1 1 . |
L T R 1 1
| Paritye | 1 (TRTCH=C) |Default to 04d {Default to 0d4d |
1 1.1 (] L 4
v RERS LS ] 1
| Data Set Name | I DSNAME=dsname |DSNAME=dsname {DSNAME=dsname |
1 L1 1 i & " |
¥ 1
f1Srecify when LABEL=(,SL). |
122800 specifies a nine-track, 800. bpi tape drive; 2400-3 specifies a nine-track, 1600 |
| bpi tape drive; 2400-8 specifies a nine-track, 800 or 1600 bpi tape drive. Any |
| nine-track tape unit accepted by BSAM may be specified. |
13May be any disk unit accepted by BDAM, !
14This attribute is defined as a subparameter of the DCB parameter of the SYSUT1 DD |
| statement. |
150=200 bpi, 1=556 hpi, 2=800 bpi. |
{6TXf input density is 1600 bpi, specify the parameter DEN=3; otherwise let DEN default |
{ to 800 bpi. |
L )
Figure 45. Defining Input Data for the Postprocessor
\ LI A ] 1
| Data Attribute i1 7-Track Tape 1 9-Track Tape 1
L 1L L . |
o T - B . N
| Status/Disvosition 11 Yot Required | Yot Required |
| ++ 4 1
{ Device 1" UNTT=2400-2 | UNIT=2400 |
1 41.L 1 J
L LI i ]
| Label I LABEL= (, NL) i LABEL=(,NL} }
1 11 L E |
L ARl 1 1
| Yolume Ydentification It VYOL=SER=number 1 YOL=SER=number |
v ++ + 9
| 11 0 1 ] |
| Density? 1" (DEN=4910)2 | Default to 800 bpi |
1 LB 2 1 |
r ++ + 1
| Block Size3 1R PARM=blocksize | PARM=blocksize |
, ++ $ 4
? Parity R Not Required# | Not Required |
L 11 ' N {
L
{1This attribute is a subparameter of the DCB parameter of the SYSUT2 DD statement. . !
120=200 bpi, 1=556 bpi, 2=800 bpi. Tf the DENSITY program control statement is used, |
| this parameter is not needed. !
13The output block size is specified by the PARM keyword parameter of the EXEC i
| statement. The other parameters are specified in the SYSUT2 DD statement. The {
{ default value for PARM is 10,000 bytes; the maximum is 200,000 bytes. |
{4Tapes can be written in even, odd, or mixed parity. |
L J
Figure 46. Defining Output Data for the Postprocessor
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e 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: HULABEL, 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 HLABEL or TLABEL function statement.

Note: ©No comments are allowed on function
or data staterments.

DENSITY Program Control Statement

Tsing the DENSITY statement, the
rostprocessor 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 tare is
in another density. One DENSITY statement
handles all tapes formatted in one
rostprocessor joh. If two tapes need
different densities, two postprocessor jobs
must be run to format the tapes. The
DENSITY 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.

r 1 Al
| Operation | Operand 1
L 1 "l
Al ) 1
| ./ DENSITY | [ FIRST (n)=den1]{,REST=den2]|
[ B L 1 []

FIRST{n) =den1
specifies that the first n records of
the tape {(including the header label
and tapemarks) are to be written in
the density specified by deni. A
header label is one record and each
tapemark is one record. n is a number
from 1 through 9. den?1 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
den1,

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.

Example: 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

TLABEL_Program_Control Statement

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
a2 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 volunme.

L) L] 1
| Operation | Operand |
F + 1
| | T™ 1
{ ./ TLABEL | DATA= |
| | nnn 1
L N J
DATA=THM.

specifies that one tapemark is to be
written. This operand can be
specified once in each TLABEL
statement; one TLABEL statement nust
be coded for each tape mark wanted.
specifies that you want a trailer

76  1401,1440,1460 OS Emulator on Models 135/145/155, GC33-2008



label and that one or more data
statements follow this TLABEL
statement to define that label. (For
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:

e Tf the data statement is omitted,
the record is filled with blanks.

o Tf the value in DATA=nnn is greater
than the number of characters in the
data statement, the record is padded
with blanks.

e Tf 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.

HLABEL Program_Control Statement

The HLABEL 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 volunme.

The HLABEL statement is ignored if
provided but not needed. Nine HLABEL
statements can be coded for each
postprocessing job. TIf 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.

L] 1 Al
| Operation | Operand |
t 4 1
| | ™ 1
! «/ HLABEL { DATA= \
! 1 nnn \
11 A K | ]
DATA=THM

specifies that one tapemark is to be
written, One HULABEL 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. 1
discrepancy between the value
specified in this operand and the
number of characters in the data
statement is processed as followus:

e If the data statement is omitted,
the record is filled with blanks.

e Tf the value in DATA=nnn is
greater than the numbher of
characters in the data statement,
the record is padded with blanks.

e Tf 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.

Data_Program_Control Statement

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
statenent must follow the TLABEL or HLABEL
statement it refers to (when the DATA=nnn
operand is coded).

L
| variable string
1 i |

-

variable string
specifies the characters in the header
or trailer label. Code the exact
numnber 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. TIf this
statement is omitted, the label
specified by the DATA=nnn parameter is
filled with blanks.

Example: 1Input 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:

./ 'TLABFL DATA=THN
./ TLABEL DATA=80
1EOR

./ TLABEL DATA=THN
./ TLABEL DATA=TM
./ HLABEL DATA=TM
./ HLABEL DATA=TM
./ HLABFL DATA=84
1HDR

1212 ‘

./ HLABEL DATA=TM

FXECUTING THE TAPE_FORMATTING PROGRAMS

The operating system reads the JCL
statements that define the tape formatting
program, allocates devices needed for the
vrogram, 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
by 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. TIf the operator replies that he
wvants all tapemarks read, or if he gives a
number 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/0 error is encountered.

When the preprocessor finishes
formatting an input volume, it prints a
summary for that volume. The postprocessor
prints a summary for each output volunme.
The summary is printed on the device
defined by the SYSPRINT DD statement.

After a summary is printed, the program
asks the operator if there are any more
volumes to be formatted. The progran
continues to format volumes until there are
no more volumes., Fach volume must have the
same characteristics as those defined in
the JCL statements.

JCL EXAMPLES FOR THE TAPE PREPROCESSOR

PRFPROCESSOR_EXAMPLE 1: A seven-track tape
at 200 bpi is to be 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
tape. The output number is 1400A1 and the
data set name is PREQUT. 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
ITQ301D, the operator should respond REPLY
id,'8', The program then processes volume
140001, formats the data, writes the new
data set on volume 1T800A1, 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
ITQ301D. This time the operator should
respond REPLY id,*EO0J'. The preprocessor
then returns control to the operating
system, which ends the job.

PREPROCESSOR_EXAMPLE 2: Two nine-track,

800 bpi tapes are to be formatted. The
longest input record is 33,000 characters;
output records are to he 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 0000A1 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 PREOUT
for both output data sets. The control

//SANBLE1 JOB  MSGLEVEL=(1,1)

//STEP1 EXEC PGM=ITIQPRF,PARM=80
//SYSPRINT DD SYSOUT=A

//SYSUT1 DD UNIT=2400-2,DCB= (DEN=0),

//SYSUT2 DD

(o n s ot o e o e vy

LABEL= (,NL) ,VOL=SER=140001
DISP=(NEW,KEEP) ,UNIT=2400,DSNAME=PREOUT, X
/7 LABEL=(,SL),VOL=SER=16400A1, DCB=(BLKSIZE=800)

Figure #47. JCL Statements for Preprocessor - Example 1
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statements for this job are shown in Figure
us.

The preprocessor issues message ITIQ301D
three times during the job. The responses
should bde:

RYPLY id,'8' to format volume 000001
REPLY id,'16' to format volume 000002
RFPLY 1d4,'EO0J* to end the job

Two end-of-volume summaries are issued;
one summary for volume 000001; the other
for volume 000002,

PREPROCESSOR EXAMPLE 3: One seven-track,
556 bpi tape is to be formatted and the
preprocessed data written on disk. The
number of tapemarks on this volume is
unknown. TInput records are 80 characters
long and are to be blocked into 800-byte
blocks.

The input serial number is 1400R6, and
the output serial number is 444444, 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.
first TIQ301D message issued by the
preprocessor, the operator should respond
REPLY id, 'ALL' to start formatting volume
140006, The preprocessor formats the
volume until the input tape runs off the
reel. The overating system detects this
and issues message IEAQOOA. The
preprocessor also issues message TIQ304D
PREPROCESSOR INTERVENTION REQUESTED--REPLY
EOY OR SKIP (jobname). The operator must

To the

respond to message IEAOOOR by readying the
unit and to message IIQ304D by entering
REPLY id,*'FOV'. The preprocessor closes
the input and output volumes and writes the
end-of-volume summary before reissuing
message YTIQ301D., This time the operator
should respond REPLY id,'EOJ' to end the
preprocessing job.

JCL EXAMPLES FOR THE TAPE POSTPROCESSOR

POSTPROCESSOR_EXAMPLE_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, the trailer label for the
first volume is to be 80 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 1long,
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. Tt then issues
message ITIQ307D POSTPROCESSOR RFADY - REPLY
ALL OR EOJ (jobname). The operator should
respond REPLY id,*ALL'.

The postprocessor then formats the input
volume. When the end of the first output
volume is reached, the postprocessor writes

v 1
|\ //SAMPLE2 JOB  MSGLEVEL=(1,1) |
{ //STEP1 EXEC PGM=TIQPRE,PARM=33000 |
t //SYSPRINT DD SYSOUT=A 1
1 //SYISuT+ DD UNIT=2400, LABEL= (, NL),VOL=SER=000001 |
\ //SYsuT2 DD DISP= (NEW,KEEP) ,UNIT= (2400,2), LABEL=(,SL), X |
V' // DSNAME=PREOUT, DCB=(BLKSIZE=4000), X \
vV // VOL=SER= (000021,0000A2) |
— 3

Figure 48, JCL Statements for Preprocessor - Example 2

r 1
| //SAMBLE3  JOB  MSGLEVEL=(1, 1) |
\ //STEP1 EXFC PGM=ITQPRF,PARM=80 ]
| //SYSPRINT DD SYSOUT=A |
| //SYSUTY DD UNIT=28400-2,DCB= (DEN=1), X |
1 LABEL= (, NL), VOL=SER=1400A6 \
| //SYSUT2 DD DISP=(NEW,KFEP) ,UNIT=2311, DCB= (BLKSIZE=844), X ]
\ 7/ VOL=SER=004444 ,SPACE= (CYL, {10, 1)) , DSNAME=PREOUT ]
L. 3

Figure 49. JCL Statements for Preprocessor - Example 3
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the trailer label and tapemarks specified
in the TLABFL 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 ITQ307D.
operator should respond REPLY id,'E0J'.
The postprocessor then returns control to
the operating systen.

The

POSTPROCESSOR_EXAMPLE 2: 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. VNo
program control statements are needed.

The postprocessor issues message IIQ307D
three times during the job. The operator's
responses should be:

to format volumes 0000Bl
and 0000B2 and to print the
end-of-volume summary

REPLY id, 'ALL'

REPLY id,'ALL' to format the third input
volume (0000B1l) 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 JOB  MSGLEVEL=(1, 1)

//STEP1P EXEC PGM=TTIQPOS,PARM=80

//SYSPRINT DD SYSOUT=A

//SYSUT1 DD DISP=(OLD,KEEP) ,UNTIT=2400, DCB= (BLKSIZE=800), X

7/
//SYSUT 2 DD

LABEL= (, SL), VOL=SER=140042

A 1
! 1
| !
! 1
1 |
! !
| ONIT=28400-2,DCB=(DEN=0}, X |
1 s/ LABEL= (, NL) ,VOL=SER=140001 1
\ //SYSIN DD * [
1 </ TLABEL DATA=THM |
| o/ TLABEL DATA=80 |
] 1EOR ) 1
1 ./ TLABEL DATA=TM 1
I </ HLABEL DATA=THM |
" o/ HLABEL DATA=80 |
! 1HDR 1
4 HLABEL DATA=TM [
1 . " |
Figure 50. JCL Statements for Postprocessor - Example 1

T 1
| //SAMPLE2P JOB  MSGLEVEL= (1,1) |
| //STEP1P EXEC PGM=TIQPOS,PARM=33000 ]
| //SISPRINT DD SYSOUT=1 |
| //SYSUT1 DD DISP= (OLD,KEEP) ,UNIT=(2400,2), X |
'\ // LABEL=(,SL) ,DSNAME=PREOUT, X |
1 VOL=SER=(0000B1,0000B2), DCB= (BLKSIZE=4000) |
\ //SYSUT2 DD UNIT=2400,LABEL=(, NL), VOL=SER=000001 |
| //SYISIN DD DUMMY — 1
U /% 1
11 . )

Figure S1. JCL Statements for Postprocessor - Example 2
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//
//SISUT2 DD
//SYSIN DD

*
./ DENSITY FIRST (3)=2, REST=5

[ e e m s e

//SAMPLE3P JOB MSGLEVEL= (1, 1)
//STEP1P EXFC  PGM=IIQPOS,PARM=80

//SYSPRINT DD SYSOUT=1

//SYSUT 1 DD . DISP= (OLD,KEEP) ,UNIT=2311,DCB=(BLKSIZE=3500), X

YOL=SER=400000, DSNAME=EMOUT
UNIT=2400-2,LABEL= (, NL) ,VOL=SER=40000A

bt o s oy et e e o

Figure 52. JCL Statements for Postprocessor - Example

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 control 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. Txplanations of
the messages are in Appendix G.

IYQ301D

PREPROCESSOR READY-REPLY nnn
(NO. OF THM) ,ALL OR EOJ (jobname)
ITQ302D PREPROCESSOR INPUT T/0 ERROR-REPLY
EOV OR SKIP (jokname)
TTQ303D PREPROCESSOR INPUT RECORD TOO
LONG~REPLY EOV OR SKIP (jobname)
TIQ304D PREPROCESSOR INTERVENTION
REQUESTED-REPLY EOV OR SKIP
(jobname)
ITQ0305T PREPROCESSOR ROV, REEL nnn SUMMARY

tapemark and record distribution
NUMBER OF TAPFMARKS SPFCIFIED- nnn
NOTMBER OF TAPEMARKS FOUND- nnn
NUMBER OF INPUT RECORDS- nnnnn

1103061

ITQ307D

TIQ308D

ITQ3091

ITQ310T

I103111

TIQ312T

ITQ3131

SIZE OF LARGEST INPUT RECORD-
nnnnnn BYTES

MAXTIMUM OUTPUT BLKSIZE- nnnnn
INPUT RECORDS TOO LONG- nnn
INPUT I/0 ERRORS- nnn

INVALID PARM FIELD ON EXEC CARD

POSTPROCESSOR READY-REPLY ALL OR
FOJ- (jobname)

POSTPROCESSOR OUTPUT RECORD TOO
LONG-REPLY EOV OR SKIP (jobname)

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

THE FOLLOWING POSTPROCESSOR
CONTROL STATEMENTS ARE INVALID
statements

POSTPROCESSOR OUTPUT I/O ERROR

POSTPROCESSOR INPUT BLOCKSIZE TOO
SMALL

INVALID REPLY-MESSAGE WILL BE
REPEATED- (jobname)
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APPENDIX E: _TLISK _FORMATTING _PROGRAM

The disk formatting program is a problenm
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
enoucgh for an entire track of data from the
1400 disk.

The disk formatting program can be
executed on any System/360 or System/370
CPy, but the data set must be written on
the disk pack to be used during emulation.
A JCL parameter specifies the type of 1400
disk being formatted, The program creates
a data set based on the size and number of
1400 records.

Note: ©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.

\ ¥ Rj R}
| | 1400 Tracks Per | Number of System/370|
1 { System/370 Track | Cylinders Required |
1 Fmulated Device F v + + T T 4
| | 2311 | 2314 ¢ 3330 { 2311 t 2314 | 3330
% 1 i | 1 A ] 1 1 i |
L T T T Ll 1 T 1
| 1301 Disk: Sector Mode 1 1.5 1 31 5.7t 634 ] 161 | 92 |
’ + ¥ + + : ! 1
| 1301 pDisk: Track-Record Mode, or | { | ! | | |
! Both Track-Record and Sector Modes ! 11 2.5¢ 4.8 1 744 | 188 | 10 |
L 3. 1 1 [} 1 i |
Y T L] LE Bl A 1 L]
| 1311 Disk: Sector Mode I 1.5 | 31 5.7 64 | 17 | 9 |
t 4 4 % + + ! )
! 1311 Disk: Track-Record Mode, or | ! | | ! | |
| Both Track-Record and Sector Modes ! 11 21 4.2 87 | 22 | 12 |
¢ + {- 4 + + + i
| 1405 Disk, Model 1 | 31 6 1 111 316 | 82 | 47
- } + + + + + 1
| 1405 Disk, Model 2 | 31 6 1 11| 6321 163 | 93 |
L | 1 L L 1 i i ]

Figure 53. Track and Cylinder Correspondence Using the Record Overflow Feature

r L] R 1
| | 1400 Tracks Per |[Nunber of System/370}|
| | System/370 Track | Cylinders Required |
1 Emulated Device s v T t Y T 1
| ] 2311 1y 2314 | 3330 1 2311 | 2314 | 3330 )
F + { + + + + —
1 1301 pisk: Sector Mode 1 1 31 5 { 1000 § 167 | 105 |
1 ] i ] 1 1 1 4 ! ]
L 1 1 v ) L T 1
1 1301 Disk: Track-Record Mode, or | | | 1 | | |
| Both Track-Record and Sector Modes | 1 1 2] 4 |y 1000 { 250 132 |
1 L i 1 1 1 1 . |
r A} T v 1 T T 1
| 1311 Disk: Sector Mode | 11 39 5 | 100 | 17 | 11 9
F 1 + + + { { {
| 1311 Disk: Track-Record Mode, or | | | l | I !
| Both Track-Record and Sector Modes | 11 2 1 4 100 25 | 14 |
+ + + + } + + |
1 1405 nisk, Model 1 | 3 6 | 11 | 334 | 8u | 48 |
t + - + + + + 1
| 1405 Disk, Model 2 | 3 6 1 11 | 667 | 167 | 96 |
L A i i 1 1 - J

Figqure 5S4, Track and Cylinder Correspondence Without the Record Overflow Feature
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MINYIMUM SYSTEM_REQUIRFED

The disk formatting program needs a
System/360 or System/370 with:

e 2,364 bytes of main storage and a
buffer large enough to hcld the
formatted record {maximum buffer size
is 2,992 hvytes)

* One systen
statements

input device for JCL

® One svystem
messages

output device for error
* One system console
® Direct access storage for the output

file

BOFFER_STORAGE

The size of the buffer used by the program
is determined by the type of 1400 device to
be emuiated. Figure 55 shows the buffer
(data set) 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.

JCL_STATEMENTS

The control information needed to run this
program is given in JCL statements. The
JOB and EXEC statement parameters are:

//Jjobname JOB MSGLEVEL=(1,1)
//stepname EXEC PGM=IIQDFT,
// PARM='ddddd-n[ ,ddddd-n}*

You supply the job name and step nanme.
The PARM parameter identifies the type and
number of 1400 disk devices to be
formatted.

ddddd
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.

-n
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:
PARM=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.

L] L] L] 1

{ | { System/370 | ) |
| 1400 Device | PARM Value | Data Set Size 1 Actual 1400 Track Size |
[ A1 1 i 5
1 1 1

; ; { 10,000 | 20 Sectors at |
! 1301 Sector Mode | 1301s ! 2164-Byte Records | 100 Characters per Sector |
1 1. 1 1 » |
L 4 \] 1 1 1
{ 1301 Track, or Both | 1 10,000 | i
! Track and Sector Modes | 1301M { 2555-Byte Records | 2543 Characters |
| - L N [l N | o |
T 1 L]

; } 1 1,000 | 20 Sectors at 1
I 1311 Sector Mode | 1311s { 2164-Byte Records | 100 Characters per Sector |
1 A 4 4 4
T 1 L] L L]
| 1311 Track, or Both | 1 1,000 | |
\ Track and Sector Modes | 1311m | 2992-Byte Records | 2980 Characters i
L A 1 L "
T R Al

{ ? 1 10,000 | 5 Sectors at |
! 1405, Model 1 \ 1405A | 1044-Byte Records | 200 Characters per Sector |
b + t + 1
; } { 20,000 | 5 Sectors at |
{ 1405, Wodel 2 { 14058 } 10tu-Byte Records | 200 Characters per Sector |
L L L i J

Figqure 55. Disk Formatting Program PARM

Values and Data Set Sizes
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//DISKEP JOB  CLASS=1X
//STEP1 EXEC  PGM=IIQDFU,PARM=14052
//SYSUDUMP DD SYSOUT=A
//SYSPRINT DD SYSOUT=A

//SYISUT1 DD

// VOL=SER= (145000,145001),DCB=(RECFN=F), X
V4 SPACE= (CYL, (198,136)) ,LABEL=(,,,EXPDT=73001)
/ *

Underscored values represent variables.

(B ey i o ks it ot ot i

A1l other values must be coded as shown.

b e b e e -

Figure 56. JCL Statements for the Disk Formatting Program - Example

PARM='1301S,1311M-41*

A1l of the above are emulated in one
job.

Three DD statements are required: a
SYSUDUMP DD statement to be used when the
operating system abnormally ends the
program, a SYSPRINT DD statement to define
normal rrinter outvcut, and a SYSUT1 DD
statement to define the formatted data set.
These 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 Job Control Langquage Reference,
GC28-6704,

DSNAME=nanme
specifies a data set name for each
data set created by the disk
formatting program.

UNIT= (type(,number))
specifies the type and number of units
needed by the program.

DISP=(NEW,KEEP,DELETE)
specifies what to do with the data
set.

VOL=SER=(nunber( ,number)...)
specifies the volume serial number of
each volunme.

DCB=(RECFM=F) or DCB=(RECFM=FT)
specifies a data set with fixed-length
records., If the Record Overflow
feature is used, code DCB= (RECFN=FT).

SPACE=
specifies the secondary storage needed
for the data. The number of cylinders
for each device is shown in Figure 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 VT0C). 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 be 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, SYsSUT3, SyYsuT4, and so on,
Fach DD statement must contain the same
required operands as the SYSUT1 DD
statement, and each may have optional
operands., The disk formatting progranm
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 systen.

Using the PARM parameter in the example
above, PARN='1301S,1311M-4*, five DD
statements are required. The SYSUT1 DD
statement defines the 1301, and the SYSUT2
through SYSUTS DD statements define the
four 1311s.

You can use the UNIT and SPACE
parameters to:

e Tndicate the device used for the data
set created by the program. (However,
0S actually assigns the data set to the
device.)

e 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., Tf there were a need to
divide the data set evenly between the two
devices, the SPACE parameter could be coded
SPACE=(CYL, (167,167) ,RLSE) ; or you 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.

Example: The disk formatting program is to
be run so that the emulator can use two
2311s to emulate a 1405 Disk Storage, Model
1. There is no Record Overflow feature on
the control unit of the 2311s. A1l 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 I/0 bound. Replace
the "I" with the class name that you use to
indicate higqh I/0 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

TEHPROGM utility program. The IEHPROGHM
utility is described in Utilities,

GC28-6586.)

ESSAGES

Messages issued by the disk formatting

program are listed below.

the messages are in Appendix G,

IIQ401T ddname ASSIGNED PARM VALUE NOT
FOUND

I1Q402Y ddname UNABLE TO OPEN DATA SET

IIQ403T ddname IMPROPER RECORD FORMAT
SPECIFIED

ITQ404Y ddname BUFFER WAS NOT AVAILABLE

Explanations of

IIQ405I I/0 ERROR, jobname, stepname, unit
addr, device type, ddname,
operation attempted, error

description,

me thod

Appendix E:

The Disk Formatting Program

last seek addr, access
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APPENDIX F:

ADDING_ROUTINES _YOU HAVE WRITTEN

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,

Ycu 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,

USER_STATEMENT

The USER emulator control statement tells
the emulator which routines you want loaded
with the emulator and what 1400 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 Fiqure 30, a fold-out page preceding
Appendix A,

You can write routines to emulate 1400
operations not included in the emulator.
For examrle, 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."

EMULATING 1400 OPERATIONS

One USER statement must be coded for each
1400 operation code to be emulated, except
for I/0 operation codes. Only one USER
statement is needed for all T/0 operation
codes.

The format of the USER statement for
emulating 1400 operation codes is:

USER NAHE=name,0PCODE=zIO;,CONTROL=nn
: c

where:

NAME=name
identifies the load module in which
your routine is located. VWhenever
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. YO must
be coded for all I/0O operation codes:
M, L, U, X, ¥, 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:

Punch
Operation_Code Combination
! {Zero and Subtract) 11-0
? (Zero and Add) 12-0
X {Clear Word Marks) 12-4-8

CONTROL
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. If
OPCODE=I0, the CONTROL operand is
ignored. The values of the control
byte are shown in Figure 57.

Your routines must follow the
conventions used by the emulator.
conventions include:

These

e Use of registers

¢ Complete handling of I,/0 operations for
an emulated device

e Proper posting of the status of the
operation

e Return of control
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L) v B 1
| Bit No. | Bit Setting | Description 1
1 1 [ o |
\ 4 T \] L]
{ 0and 1 { OOnnnnnn { The operation code is not ¥, L, Q, or U (non-YI/0 operation). |
! t + 4
1 ! O1nnnnnn | The operation code is Q. |
| 5 + -
\ | 10nnnnnn | The operation code is M or L. |
| t +— 1
\ | 11nnnnnn { The operation code is U. |
1 1 1 " |
LB L] 1 L]
i 2 | nnOnnnnn | The compatibility feature analyzes the instruction and loads |
{ | | the A-address of the instruction into the AAR and the |
| | | B-address into the BAR. 1
L |, % 4
| | nninnnnn | This is a double address instruction. The compatibility |
| | | feature loads the A-address of the instruction into both the |
| | ! AAR and the BAR. |
t t + 1
! 3 and 6 { nnnOnnOn | Branch to your routine. {
1 F . t+ —
| { nnninnOn ! Invalid. |
| + } ]
| { nnnOnnin | This bit configquration should not be coded. The operation |
t | | code is for a branch instruction that is executed by the i
] | | compatibility feature (operation codes V and ¥). |
{ .L \ -4
| { nnninnin ! The operation code is B. The instruction is executed by the |
| 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 |
| 1 ! 1, you must emulate the Branch on Indicator instruction in |
{ \ | your routine. |
1 1 | |
| 1 | Note: 1If your routine emulates a V or W opcode, bits 3 and 6 |
1 | | must be 0 for that operation code, |
[ 1 1 4
v T L 1
| ) { nnnanOnnn | The compatibility feature should search for a wordmark to i
1 | | stop decoding this instruction. The wordmark is on the i
1 | | operation code of the next instruction. |
1 t t T 4
| { nnaninnn | The operation code is Clear Storage (/) or Set Wordmark (,). |
| | | The compatibility feature does not search for a wordmark to 1
| 1 | stop decoding the instruction. |
1. 1 1 "}
T 1 Ll N L L}
| 5 ! nnnnnOnn t The compatibility feature should immediately branch to the |
| 1 { routine that emulates the instruction. Your routine must ]
1 { { update the IAR. !
| | | 1
| | | Note: TIf this early branch is required, the results may be |
| 1 { unpredictable unless the control byte is zero (CONTROL=00). \
| | 4 } -4
| | nnnnninn { The compatibility feature should update the IAR before |
i | { branching to your routine. !
t + + !
| 7 { nnnnnnni | This bit must be set to 1. |
L L 1 3
Figure 57. Bit Settings for the USER Control Byte

GETTING CONTROL AND USING REGISTERS * Register 2 is used by the compatibility

feature and must not be modified by
your routine,

e Register 3 contains the address of the

Information about the 1400 instruction to communication region, and should be
be emulated is in the general fpurpose used as a base register for the

registers: communication region DSECT (DIIQCR).
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It must not be modified by your
routine.

Registers 4 and S 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
4 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
"RIFLAG-Branch if Flag" under
"Compatibility Feature Macro
Instructions,")

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 bvtes. The contents of the
three rightmost bytes, a System/370
binary address, depend on the setting
of bit 5 of the control byte, 1If
OPCODE=I0, the IAR always contains the
address of the next sequential 1400
instruction. For operation codes other
than I/0, 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.

RPegister 7 contains the entry point
address of your routine, and can be
used as the base register for the
routine except when OPCODE=I0., If
OPCODE=TI0, 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 IAR
can be modified.

Register 14 is variable unless
OPCODE=I0. TIf OPCODE=I0, register 14
contains the emulator return address
when the I/0 instruction in your
routine is not emulated.

Register 15 is variable unless
OPCODE=I0, If OPCODE=I0, register 15
contains the entry point address of
your routine, You may use register 15
for your base register for all I,0
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 DSECT DIIQCR (the emulator
communication region). 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.

EMULATING ENTIRE NON _T/0 OPERATION CODES:
To emulate an entire operation code, the
control byte specified in the USER
statement should be X'00'. 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.")

You may code a control byte other than
X*'00' to update the YAR automatically or to
provide other functions that would
otherwise have to be in your routine.
control byte is described in Figure 57.

The

EMULATING _PORTIONS OF NON-I/O OPERATION
CODES: 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
Region Operation Code table). The CROPCODE
table is in the CSECT IIQCRO1, 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:

isplacement and Name

Description

(0 it A L A D T Dl - ol il D D D e D otk e A it et il 4.._.._._4-.—...—_-_1-_W

A 1-byte field set by the compatibility feature. IYf there is a
d~-modifier associated with the instruction, it is stored in

(See Appendix A for internal code

information.) CRDMOD contains a d-modifier only when bit 7 of
CRLENGTHF is 1. TIf bit 7 is 0, or if CRIAREG contains an
address, the value is a d-modifier from a previous instruction.

R 3-byte field set by the compatibility feature. The field
contains the absolute main storage address of the instruction
being emulated if the instruction has an M, L, or U operation

code, and an x-control field. The field is not set if these

You have an address in this field when

the first two bytes are other than hexadecimal '0000°'.

-
0 CRTMOD

! CRDMOD in internal code.

{
1 CRIAREG

!

conditions are not met,

3 CRLENGTH

(or CRTRUTH)

A 1-byte field set by the compatibility 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).
set to 1 mean:

Bits 4 through 7 are indicators and if

Bit 5 - The instruction has a complete A-address,
Bit 6 - The instruction has a complete B-address.
Bit 7 - The instruction has a d-modifier.

Bit settings for CRLENGTH are:

Instruction Length

0

-

3

—_~OoO0ocCOoCo
Q=000
QO a0 N
Cad OQa O acCa

|
!
|
|
{
|
|
§
|
}
|
i
!
!
|
1
|
1
1
1
! Bit ¢4 - Reserved.
!
!
|
|
|
|
!
i
i
1
!
|
!
|
{
|
|
L

Indicators

v
[e))]
~
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Figure 58. Information from the Communication Region
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e Locate the entry point of the emulator
routine (named in the source code of
the CROPCODE table of CSECT TIQCRO1) in
the link edit map for the emulator load
module (default name IYIQE141).

e Define, in your routine, a constant
equal to the displacement for the entry
point that you found in the link edit
map.

e Add the constant to the contents of
CRLOADAD (which contains the 1load
address of the emulator load module).
CRLOADAD is defined in the DSECT
DIIQCR.

After getting control and saving
registers, emulate the instruction and
return control using the DIL or BDIL macro
instruction. If vour 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.

EMULATING_Y/0O INSTRUCTIONS: When the USER
emulator control statement specifies
OPCODE=I0, the compatibility feature
branches to a routine that decodes the
instruction. Then, for every I/O
operation, it branches to your routine.
Your routine must examine the instruction
to see whether it emulates it. TIf it does
not, it must return control to the emulator
program, The return address is in register
14.

If you emulate one I/0 instruction for a
device, you must emulate all I/0 operations
for that device, including opening and
closing the data sets, When your routine
emulates I/0 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_PORTYONS OF COMBINED OPERATIONS:
Your routine can emulate portions of a
combined operation by modifying the
operation code and the YAR. For exanmple,
if your routine emulates the read portion
of the Read, Punch, and Print instruction
{operation 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 Y/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/0 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/0 instruction and
found that it is not one that your routine
emulates. Choosing the proper return
address is discussed under "Emulating 1400
Tnstructions.”

When your routine has emulated the 1400
instruction, you must use the DIL or BDIL
macro instruction to fetch the next
sequential instruction.

COMPATIBILITY FEATURE_MACRO_INSTRUCTIONS

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 instructiomns.,
411 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:

e Add
e Subtract
* Zero and Add

e Zero and Subtract
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e 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 reg1 and
reg?2 registers are decremented by the
number of bytes processed. All operands
must be coded.

Nanme Operation Operand

{label] ANOHM regl,reqg2,addr

e —
o e
S

F-‘.P—-‘

reg1l
is a general register containing the
ddress of the destination field
(B-field).

reg2
is a general register containing the
address of the source field (A<field).

addr
is the address of the control byte.
The control byte identifies the 1400
instruction to be emulated. Only the
following hexadecimal values may bde
coded 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
DITIQCR at location CRCPUIND.

Macro_Example: ANUM BAR,AAR,FP14AD where
FP14AD is hexadecimal '01'., This example
adds the A-field to the B-field.

BDIL - Branch and Do Interpretive Loop

The BDIL macro instruction places the
address from the YAR (register 6) into the
BAR (register 4) and the address from the
AAR (register 5) into the TIAR. It then
returns control to the compatibility
feature, vwhich emulates 1400 I-fetch.
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 pointed to by the new IMAR, decodes
it, and branches to an emulation routine,
The TAR must voint to a wvalid 1400
instruction in internal code, but the
instruction does not have to be in 1400
storage. BRoth operands must be coded.

This

Appendix. F:

L4 B T ~ 1
| Name | Operation | Operand |
1 L 1 ¥
T T 1
! [label] | BDIL { CROPCODE ,EMCONRG |
[ ] 4 i J
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.

RIFLAG - _Branch If Flag

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. TIf the
AAR or BAR contains an error, byte 0 of
that register 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.

r Ll Ld 1
| Name | Operation | Operand |
[} L | ] 2
L g 1 T 1
{ [(1label] { BIFLAG | regl,reg2, EMCOMRG |
L 1 1 J
reg1l
is a general register that contains
the emulated AAR or BAR,
reg?
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.

Macro Example: BIFLAG AAR,AAR,EMCOMRG
Only the address in the AAR is checked for
validity.

COMP_-_Compare

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 argquments do not have to bhe
in 1400 storage, but they must be in
internal code. The first wordmark
encountered in either A~field or B-field
stops the compare, with the PS¥ 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 regl 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 DITIQCR 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)

T L)
{ Name | Operation Operand
1 "

reg1,reg2,CRBCDERC

ke

J
x
3

| [label} | CONP
[ 1

reg1
is a general register containing the
address of the A-field.

reqg2
is a general register containing the
address of the B-field.

CRBCDEBC
is the name of the collating sequence
table (tramslation table) in the DSECT
DITQCR. Tt must be coded exactly as
shown.

DIL - _Do_Interpretive Loop

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 emulation routine. The IAR
(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.

v L Ll 1
| Nanme | Operation { Operand 1
1 1 L . X
L4 Ll Ll 1
! (label] | DIL | CROPCODE, EMCOMRG |
[ B 1 1 J
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 DITQCR. This
operand must appear exactly as shown.

MCPO - Move Data in_ CPU

The MCPU macro instruction is the
equivalent of the 1400 move instructions.

Data in internal code is moved character by
character according to information inmn the
control byte. The control byte provides
the same information as the d-modifier.

All operands must be coded.

L

Ll
| Name | Operation Operand
4

N

1.

T Ll

| {label] { MCPU regl,reg2,addr
1 '

ey e

regt
is a general register that contains
the address of the destination field
(B-field).

reg2
is a general register that contains
the address of the source field
(A-field) .

addr
is the address of the control byte.
The following bit settings are
permitted:

00010001 - Move Numeric

00100001 - Move Zone

00117101 -~ Move

10111101 - Move Record

01110101 - Load

10001001 - Scan Right to Groupmark
Wordmark

00001001 - Scan Left to Wordmark in
B-field

Macro_. MCPU BAR, AAR, FPPF
FPPF is defined as hexadecimal '75'.

¥I0_- Move Data for Input/Qutput

The MIO macro instruction is used to
translate data in EBCDIC into internal code
and vice versa., Data is in EBCDIC in
Systen/370 data management buffers (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.

Control Byte: Figure 59 shows the bit
settings permitted in the control byte.
{Note that bit setting nnOinnnn 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. Bytes 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 00000000 - The count reached zero.

are: 00010000 - Data movement stopped at end of
emulated 1400 storage.
e FTncountering a groupmark wordmark when 00100000 - Data movement stopped at a

bit 6 of the control byte is 1

agroupmark wordmark. The
groupmark wordmark was moved.

e Reaching the end of emulated 1400

storage

T T v 1

| Name | Operation | Operand |

Upon completing the MIO instruction, [ + } 4

byte 0 of the count register contains one | {label] { MIO | regl,reg2,addr |

of three binary values: L . L !
r -7 T .
| Bit No. | Bit Setting | Description |
L. 1 1 .|
v T ) 1
| 0and 1 { OOnnnnnn ! Alvays set to zero. |
1 1 '] ;|
v T Ll T
1 2 { nnOnnnnn | Move mode is to be used to move the data. |
! F + al
| | nninnnnn | Load mode is to be used to move the data. 1
| 1 i . . |
Ll il Ll 1
| 3 and &% | nnnOOnnn | The System/370 buffer is for nine-track tapes with data in |
| i | odd-parity normal mode. On data moves from the System/370 |
| | | buffer, bit 1 of each byte is tested to make sure it is 0. |
| 1 | If it is not, there is a parity error, and an asterisk is |
| 1 | written in 1400 storage and the invalid data condition code ]
\ | | is set. On data moves from 1400 storage, bit 1 is set to 0 |
1 ! | before the data is moved so that the correct parity is {
| | | maintained. |
| k + : 4
] { nnn01nnn | The System/370 buffer is for unit record devices, seven-track |
\ 1 | tapes, or nine-track tapes with data in EBCDIC or even-parity |
| ! | normal mode. On data moves from the System/370 buffer, bit 1 |
1 1 | of each byte is tested to make sure it is 1. If it is not, |
1 \ | there is a parity error, and an asterisk is written in 1400 |
| | | storage and the invalid data condition code is set. On data |
] \ | moves from 1400 storage, the data is translated and bit 1 is |
| 1 | set to 1. |
! . + +
| { nnn10nnn | The System/370 buffer is for disk units. The data is moved, |
| | | but is not translated (output only). k 1
| ¢ t 4
| { nnniinnn | The System/370 buffer is for disk units. Data is translated |
| i | as it is moved. |
— 4 + . 1
| 5 { nnnnnOnn | Data is to be moved from 1400 storage to the System/370 |
| 1 { buffer. |
! 4 + i
1 { nnnnninn | Data is to be moved from the System/370 buffer to 1400 1
| | | storage. |
F \ t {
1 6 { nnnnnnOn | The data move is not to be stopped if a groupmark wordmark is |
{ | { encountered. {
| t } , 4
1 { nnnnnnin | The operation is to be stopped if a groupmark wordmark is |
| | { encountered. |
H t \ 4
| 7 { nnnnnnni ] Bit 7 is always set to 1. |
L L i . J

Figure 59. Bit Settings for the MIC Control Byte
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regil
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.

reg2
is a general register containing the
address of a data field in 1400
storage.

addr
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.
When 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 CREBCDIC,

Special considerations must be made
for printer operations because of
printer graphic differences.
Tnterleaved 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
FBCDIC 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.

Notes:

1. Console graphic differences are
handled by the emulator.

2. You may use your own translation
tables. Additional information may be
found in 1401,/14480/1460 OS_FEmulator on
Models 145,155, GY33-7011.

Macro_Example: MIO DKCFIVE,DKCSIX,DKCTLBYT
where DKCFIVE and DKCSIX are registers 5
and 6. Register 4 is the count register.
DKCTLBYT has been defined as:

DKCTLBYT DS OF
DC X'01¢
DC AL3(CRBCDEBC#+1)

WRITING DEBUGGING AYDS

You can write a routine for address stops,
instruction step, or snap dumps during 1400
programs. An invalid operation 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.

AUTOMATIC_ REPLY

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 he
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
wvhere

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:

e 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 yvour routine are placed in
register 0 (¥X'00' if WTO; X'04' if WTOR)
and register 1 (the address of the
parameter list). The formats of the WTO
and YTOR parameter lists are shown in
Figures 60 and 61,

Your routine saves the address of the
ECB (event control block) and the reply
address of the outstanding ¥TOR. Register
15 contains a return code that determines
if a message is to be sent to the console,
Tf it contains X'00', the message is not
sent to the console; otherwise, it is sent.
The address of the descriptor field is
found by adding the contents of the message

Appendix. F:

length field to the address of the message
length field. (For a description of event
control blocks, see System Control Blocks,
GC28-6628; for a description of reply
address and descriptor codes, see
Supervisor and Data Management Macro

EIEAE A S A4 =)

Note: 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, TAR=05602, and AAR=111, and
sends all other messages to the console.
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|‘ 4 bytes >l « 4 bytes |
MESSAGE MCs REPLY REPLY
LENGTH FLAGS LENGTH ADDRESS
ECB ADDRESS
MESSAGE MCS
LENGTH FLAGS
MESSAGE
o TEXT ~
o —
iy MESSAGE [ Y
™ TEXT T
DESCRIPTOR ROUTING
CODE CODE
FTigure 60. WT0O Parameter List
DESCRIPTOR ROUTING
CODE CODE

Figure 61, WTOR Parameter List
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AR CSECT
USING #, 12
SAVE (18,12)
LR 12,15

LTR 0,0 IS IT A WTOR MESSAGE
BZ NOTFOUND N0, BRANCH
CLC  16(2, 1) ,AR21 TS IT A HALT MESSAGE
BNE  WTOR2 NO, BRANCH
cLc  38(5, 1) ,AR1231 IS IT A HALT TAR=01234 NESSAGE
BE STARTJ YES, BRANCH
CLC  38(5, 1) ,AR5602 IS IT A HALT IAR=05602 MESSAGE
BE SENSE YES, BRANCH
CLC 50(5,1),4R111 IS IT A AALT AAR=111 MESSAGE
BNE  NOTFOUND NO, BRANCH
MvC  0(3,5),AREOJ REPLY IS 'EOJ°'
B FIND
STARTI MVC  0({5,5),ARSTART REPLY IS 'START®
B FIND
SEWNSE MVC  0(16,5) ,ARSENSE REPLY IS 'TN SENSE=E+START!
FIND L 5,4 (1) MESSAGE REPLIED TO
POST (5)
B MESFIND
WTOR2 CLC  16(2, 1) ,AR01 IS IT OPERATOR SERVICES AVAILABLE MESSAGE
BNE NOTFOUND NO, BRANCH

LM 4,5,0(Nn
STHM 4,5,ARREPO1

MESFIND SR 15,15 RETURN CODE=0
B RETURN BRANCH

NOTFOUND LA 15, 4 RETURN CODE=4

RETURN  RETURN (14,12) ,RC=(15) RETURN

AR21 nC cr21¢

ARREPO1 DNC 2F10"

AR1234 ple cr01234¢

ARS5602 nc cr'05602¢

AREOJ nc C'EOJ"

ARSTART DC C*START®

ARSENSE DC C'TN SENSE=E+START"

ARO1 phle cro1e
ART11 ncC cr'o0111
END

r..._-—-...A_.__—__.._.-_..-__-—__-—.‘_.—-—_‘.—__.—_-_,4—_._—_-—_.-
he ot e e o e e o o s . T e, s e T e s D s —— e D B g N oy S o o o

Figure 62. Sample Routine Using Automatic Reply
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This appendix lists, explains, and gives
appropriate responses to messages printed
by the emulator, the tape formatting
rrograms, and the disk formatting progran.
The messages are presented in alphanumeric
crder:

TIQ000x - YITIQ299x
TTQ300x - TYIQ399x
ITQU00x - ITQUI95x

Emulator
Tape Formatting Programs
Disk Formatting Program

Messages in this appendix are not in
Messages_and_Codes, GC28-6631, This
appendix may te removed and placed in
Messages_and Codes.

When there are several operator or
proagrammer actions, preceded by bullets,
you should select the most appropriate one.
Yhen actions are numbered, you should
respond in numeric order, stopping after
the action that gives the desired result.
When actions are lettered, you should
determine 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.

EMULATOR_MESSAGES

TIQ000I jotname MESSAGE NUMBER nnn NOT
FOUND

Explanation: The emulator module
TIIQOMW cannot find message nnn in
the message text dictionary
(ITQMT). nnn are the fourth,
fifth, and sixth characters of the
message number,

System Response: The 1400 program
is ended. The emulator produces a
System/370 dump if a SYSEMOUT DD
statement was included with the
job.

Operator Action: VYone.

Programmer Action: 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
versists, ensure that
MSGLEVEL=(1,1) was specified in the
JOB statement, and that you have
the master console log, the printer
listing, and a dunp of the emulator

IIQ001I

ITIQ002A

e e o e i e s i S e 2

partition before calling IBM for
programnming help.

jobname OPERATOR SERVICES AVAILABLE

Explanation: This message is
printed (1) when the 1400 program
begins and (2) each time the
operator types an emulator command.

System_Respongse: The operating
system continues processing until
the operator types a reply. The
reply is then processed, and the
message is issued again. TIf the
operator does not respond, the
emulator continues.

Operator Action: To communicate
with the emulator, type any valid
enulator command. If the command
is longer than one line, tvpe a
hyphen at the end of the line.
Message YTQO34A will be printed;
continue the command string by
responding to message IYIQ034A. Up
to 485 characters can be typed in
the command string.

Note: TIf there are other
outstanding messages, respond to
them before you respond to this
one. When there are several 1400
programs being executed in a single
0S job step, replying to a WTOR
message during the execution of a
1400 program for which OPSERV is
not specified has no effect.

jobname I

Fxplanation: 1A Read from Console
instruction is being executed in
the 1400 program and inquiry from
the console can be processed.

System_Response: Control is given
to the operating system, and the
emulator task remains in the wait
state until the operator acts.

Operator_ Action: Type the data or
the 1400 command that the 1400
program is expecting. No emulator
commands can be typed in response
to this message. TIf the data or
1400 command exceeds one line, or
if you want to split the input into
tvo or more lines, end each line
you wish to continue with a hyphen.
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IIQ0031

TIQ005T

100

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 (REPLY id,*'').

jokname P variable string

Explanation: This message is the
data or text that is written when a
Write on Console instruction is
executed in the 1400 programe.
the data or text exceeds 50
characters, the message is repeated
as often as needed to print the
entire string. A hyphen in
rosition 51 indicates that the data
or text exceeds 50 characters.

If

System_Response: The emulator
prints the data or text from 1400
storage until a groupmark wordmark
is encountered. Processing then
continues at the next sequential
1400 instruction.

Operator Action:

* None.,

e To stop printing text, type any
emulator command as a reply to
message ITQ001Y jokname OPERATOR
SFRVICES AVATLABLE®, then reset
the TAR or alter 1400 storage so
that the Write on Console
instruction encounters a
groupmark wordmark. Any portion
of the data or text that was
qgueued to the output gueue of the
console before you replied to
messaqge ITQ001I is printed.

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.

The disk was formatted with a
record size larger than the
DYSK control statement
requested; that is, the disk
was formatted for mixed mode
{(track-record and sector), but
the DISK control statement
specified MODE=SECTOR.

ITQ011D

D. A DD statement was encountered
for a tape in spanned format
and the emulator was generated
for tapes with records in 1400
format only, or vice versa.

System Response: The emulator
requests a System/370 dump if there
is a SYSEMOUT DD statement in the
JCL. The 1400 program stops.

Programmer Action:

A. Correct the block size in the
DD statement.

B. Correct the DCB parameter in
the DD statement.

C. Correct the MODE 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 DD 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.

jobname INPUT EXCEEDS BUFFER SPACE,
nnn BYTES, REENTER

Fxplanation: The 485-byte input
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.

System_Response: The enmulator
ignores the command string and
gives control to 0S; the emulator
task is placed in the wait state
until the operator acts.

Operator Action:

A. Retype the entire command
string.

B. Type any valid emulator
command. START causes the
emulator to resume processing
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I10012D

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.

Programmer Action: Analyze and fix
the error, If the probdlen
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 before calling IBM for
programming help.

jobname ccccccecc IS INVALID
COMMAND OR KEYWORD PARAMETER

Explanation: The command or
keyword identified by ccccccccce:

e Ts misspelled.
e Is not valid.

e Is a command that requires a
keyword.

e Is a keyword that requires an
operand.

e Has an invalid delimiter in the
command string in or near the
characters ccccccccce.

System Response: When a command or

control statement has independent
keywords, all keywords prior to the
error {ccccccccc) have been
processed, When a command or
control statement has a keyword
that depends on another, no
keywords have been processed. 1In
either case, control is given to 0S
and the emulator task is placed in
the wait state until the operator
acts.

Operator Action:

e To ignore the erroneous command
or keyword, type any emulator
command., Tf 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.
following commands and control
statements must be typed in their
entirety:

The

IIQ013D

Commands Control Statements
ALTER CCTL

CLEAR DISK
CONVERT TAPE

DUMP UR

£OJ

START

The following commands may be
completed by typing the erroneous
keyword and all subsequent
keyvwords:

DISPLAY
SET

TF

TN

Only control statements that
can be typed at the console can
be corrected therefrom.

e Request a dump of the emulator
partition using the 0S 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.

Programmer Action: Analyze and fix
the error. If the problem
persists, ensure that a SYSUDUMP DD
statement was included for the Jjob
step, that MSGLEVEL=(1,1) was
specified in the JOB statement, and
that you have the master console
log, the printer 1listing, the
listings of Stages I and ITY of
emulator generation, and a dump of
the emulator partition before
calling IBM for programming help.

jobname INVALID OPERAND=operand

Explanation: The operand field of
the emulator command just typed is
not an accepted operand. ‘operand!
identifies the unaccepted operand.

System_Response: When 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 keyvwords have been processed.

In either case, control is given to
0S and the emulator task is placed
in the wvait state until the
operator acts. The rest of the
command is not executed.

Operator Action:

e To ignore the erroneous command
or keyword, type any emulator
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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 kevword
operand, retype the command or
control statement. The following
commands and control statements
must be typed in their entirety:

Commands Control Statements
ALTER CCTL

CLEAR DISK
CONVERT TAPE

DUMP UR

roJ

START

Errors in keyword operands (on
the right side of the equal sign)
are treated differently frcm
errors in the keywords
themselves. IYf a command was
typed incorrectly and a default
value was overridden, vou will
not change the value when
correcting the command if you
assume the default valuwe: for
example, 1f you typed:

TAPE UNIT=12,DILCNT=40,
TYPEFLE=0UTIN

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 nust
tyre the parameter to return the
value to 25:

TAPE UONIT=12,DILCNT=25,
TYPEFLE=0OUTPUT

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 tyved at the console can
be corrected from it.

Request a dump of the emulator
partition using the 0S CANCEL
command when the command string
has been typed correctly bhut the
problem persists. Do not use the

IIQ0 14D

emulator DUMP command; it does
not dump the routine in error.

Programmer Action: Analyze and fix
the error. If the problenm
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 of the emulator partition
before calling IBM for programming
help.

jobname KEYWORD PARAMETERS
INCOMPLETE

Exolanation: One or more keywords

are missing from an ALTER or DUMP
command.

System_Response: Control is given

to’'0S, and the emulator task is
placed in the wait state until the
operator acts. The command is not
executed.

Operator Action:

e To ignore the erroneous command,
type any enulator command. If
you type START, the emulator
resumes processing at the next
sequential 1400 instruction.

e To correct the command, retype it
completely.

e Request a dump of the emulator
partition using the 0S CANCEL
command when the command string
has been typed correctly but the
problem persists. Do not use the
enulator DUMP command; it does
not dump the routine in error.

Programmer Action: 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 of the emulator partition
before calling IBM for programming
help.
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IT0021D

ITQ022D

1100231

jobname HALT IAR=addr AAR=addr
BAR=addr

Explanation: A Halt instruction
has been encountered in the 1400
program, but the 1400 progranm is
not at end of job. The contents of
the TAR, AAR, and BAR are displayed
in the addr fields. TIf the address
in the AAR or BAR is invalid or
meaningless, the respective address
field of this message is filled
with blanks.

System_Response: Control is given
to 0S, and the emulator task is
placed in the wait state until the
operator acts.

Operator Action: Type the
information or perform the action
for a 1400 halt. Rny emulator
command can be typed; if you type
START, the emulator resumes
processing at the next sequential
1400 instruction,

jobname HALT/BRANCH TAR=addr
AAR=addr BAR=addr

_________ A Halt and Branch
instruction has been encountered in
the 1400 program, but the 1400
program is not at end of job. The
contents of the IAR, AAR, and BAR
are displayed in the addr fields.
Tf the address in the AAR or BAR is
invalid or meaningless, the
respective address field of this
message is filled with blanks.

System_Responce: Control is given
to 0S, and the emulator task is
placed in the wait state until the
operator acts.

Operator Action: Tyvpe the
information or perform the action
for 1400 halt and branch. Any
emulator command can be typed;
you type START, the emulator
resumes processing at the branch
address. START RESET causes the
enmulator to reset all indicators
and resume processing at the next
sequential 1400 instruction.

if

jJokname EOJ HALT IAR=addr AAR=addr
BAR=addr

lan 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 IAR, AAR, and BAR
are displayved in the addr fields.

IIQ02uD

ITQ0311

System Response:
stops.

The 1400 program

Operator Action: VNone.

jobname ADDRESS=addr IS INVALID IN
COMMAND

Ex There is an invalid
address as the operand of an ADDR=
or XADDR= keyword in an emulator
command.

System_Response: Control is given
to 0S, and the emulator task is
placed in the wait state until the
operator acts.

Operator Action:
command with the correct address,
or type START to becin processing
at the next sequential instruction,
If the address has been typed
correctly and the problem persists,
dump the emulator partition using
the 0S CANCEL command. Do not use
the emulator DUMP command; it does
not dump the routine in error.

Retype the

Programmer_ Action: 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,
that you have the master console
log, the printer listing, and a
damp before calling IBM for
programming help.

and

jobname BUFFER TOO SMALL FOR
PHYSICAL RECORD FILE=name

Explanation:

A. A record in 1400 format is
larger than the System/370
buffer specified in the BLKSIZE
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/0 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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FILF=name identifies the 1400
device by its channel and unit
numbher.

System_Response: For explanations
D and E, the emulator requests a
System/370 dump if there is a
SYSEMOUT DD statement in the JCL.
The emulator stops. For
explanations A through C, the
emulator turns on the wrong-length
record indicator and issues message
II0061D.

Operator Action: PReply to message
ITQ061D. TIf the record is a
checkpoint record, type START;
othervwise, type EOJ. The 1400
program may handle the error that
caused this message (IIQ031I) to be
issued, and the programmer who
submitted the job may provide
operator responses for specific
situvations.

Programmer_Action:

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. Fnsure that the records on the
tape are good and then rerun
the Jjob.

C. Change the TAPE emulator
control statement to include
TYPEFLE=0UTPUT. The emulator
will write a tapemark on the
tape before the 1400 progranm
uses it for output.

D. Correct the RECFM parameter to
RECFM=U.

E. Fnsure that the BLKSIZFE
parameter of the DCB operand
specifies a block size large
enough to hold the record.

F. If the problem persists, ensure
that the 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 before
calling IBM for programming
help.

IIQ0032Y jobname nnn ERROR OCCURRED DURING

EXECUTION OF IIQEYOCS

Explanation: An emulator error
occurred. The first three
characters, nnn, indicate the cause
of the error.

=]
[[=
=
=]
s
s
0
]
)
(-'.
i
[}
=]

001 - The error code passed to
TIQOBMOUT or the input code
passed to IIQETIOCS was
invalid.

002 - EMPTR or EMBSR in ITIQEXIOCS
could not backspace over a
record just written.

003 ~ EMPUT in ITIQRIOCS 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 IIQEIOCS,

007 - EMBSR in IIQEYOCS backspaced
records to the beginning of
the file, but it did not find
the beginning of the record
{svanned formaty.

008 - EMBSF in IYIQEIOCS backspaced
to what should have been bhut
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 IYQEIOCS got a data
check while reading a
tapemark record,

System_Response: The emulator
produces a System/370 dump if a
SYSFMOUT DD statement was included
with the job. The 1400 progran
stops.

Operator Action: VNone.

Programmer_ Action:

¢« Tf 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 tape.
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.

e If nnn is 001, 009, or 010,
ensure that the operator has not
- improperly altered main stcrage,
and rerun the job.

e Tf the problem persists, make
sure that MSGLEVEL=(1,1) was
specified in the JOR statement,
that a SYSEMOUT DD statement was
included for the jodb 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.

device
type, ddname, operation attempted,
error description, track addr or

relative block number, access
method
Explanation: 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
located.

TITQ0341

ddname - the name of the DD
statement that defines the
device.

operation attempted - the type of
1/0 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
is a tape unit, the relative
number of the block in which the
error occurred,

access method - the access method
used on the data set.

System Response: The emulator
requests a System/370 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. TIf 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.

Programmer Action: 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.

jobname CONTINUE INPUT OF COMMAND
STRING

ation 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.

System_Response:
to the operating system, and the
emulator task is placed in the wait
state until the operator acts.

Control is given
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IYQ0u43D

Operator Action: Type the
remaining command-string input.
no input remains,
(REPLY id,'").

If
type a null reply

jotname INVALID OP~CODE

Fxplanation: The emulator
encountered an operation code in
the 1400 program that is not
emulated.

System_Response: Control is given
to 0S , and the emulator task is
rlaced in the wait state until the
operator acts.

Operator Action:

e Type DUMP to dump the contents of
the emulator partition and FOJ to
end the 1400 job.

e Use the DISPLAY and ALTER
commands to correct the error
frocm the console. The TAR value
is unpredictable, and it should
be set to the desired value
before typing START to continue
program execution.

e Type START to becdin processing at
the next sequential 1400
instruction if the invalid
instruction can be ignored,
TAR value is unpredictable, and
it should be set to the desired
value before typing START.

The

Programmer Action: Correct the
error and subrit 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 staterent, and that vou have
the master console log , the
printer listing, and a dump of the
emulator partition before calling
IRM for programming help.

jobname TNVALID INSTRUCTION FORMAT

lanation The character pointed
to by the TIAR does not have a
wordmark, and it may be a valid
operation code.

System_Response:
to the operating system, and the
emulator task is placed in the wait
state until the operator acts.

Control is given

ITQ0u5D

Operator Action:

e 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.

e Use the START command to begin
processing at the next sequential
1400 instruction if the invalid
instruction can be ignored. The
TAR value is unpredictable, and
it should be set to the desired
value before typing START.

Programmer_ Action: 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 dunmp of the emulator
partition before calling IBM for
programming help.

jobname INVALID I/O INSTRUCTION
Explanation: The emulator
encountered a 1400 I/0 instruction
that was invalid because of:

e An invalid A-field

e An invalid d-modifier

e A non-emulated I/0 device
System Response:
to the operating system, and the

emulator task is placed in the wait
state until the operator acts.

Control is given

Operator Action:

e Use the DISPLAY and ALTER
commands to correct the error
from the console.

The IAR points to the next

te:
0 instruction to be fetched.

Yo
140

e 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 <§ob.
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e Tf the invalid instruction can be
ignored, use the START command to
begin processing at the nert
sequential 1400 instruction.

Programmer_Action: 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 vou have
the master console log, the printer
listing, and a dump of the emulator
partition before calling IBM for
progranming help.

jobname INVALYD ADDRESS

Explanation: The emulator
encountered an invalid address in
the I-address, A-address, or
R-address register, which was
caused by:

e An address wraparound

 An invalid character in 1400
storage

System Response: Control is agiven
to 0S, and the emulator task is
rlaced in the wait state until the
operator acts.

Operator Action:

e 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.

e Use the DUMP command to dump the
contents of the emulator
partition and the EOJ command to
end the 1400 joh.

e If the invalid address can be
ignored, use the START command to
continue processing at the next
seqguential 1400 instruction, If
the invalid address is in the
TAR, set the TIAR to the desired
value before typing START.

Programmer Action: Correct the
error and submit the job again.

TIQ052D

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.

jobname FILENAME NOT GIVEN FOR cccc
Explanation: A ddname was not
found for the 1400 device indicated
by cccc, where cccc can be any of
the following:

e RDR - the card reader

e PTR - the printer

e PNCH - the card punch

e TPcu - tape unit u on channel c
e DISK - a 1405 or 1301 disk

* DKcm - module m of a 1311 on

channel c¢

If message IIQ054Y precedes this
message, a ddname was given in the
emulator control statement, but
ddname may have been incorrect.

- e

System Response:

e Tf the operator types START, the
emulator determines whether a
ddname has been entered. If no
ddname was entered, this message
is issued again. TIf a valid
ddname is found, the 1400 progranm
continues at the point of
interruption.

e Tf 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.

Operator Action:

e Type DISPLAY CONFIG to display
the I/0 devices and their
corresponding ddnanmes.

¢ Enter an acceptable ddname using
the NAME operand of the TAPE,
DISK, or UR emulator control
statement.

Tf 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 JCL.

e Type START if Y/0 operations on
the device is not required. The
1400 program begins at the next
sequential instruction,

s If you cannot identify an
acceptable ddname, use the DUMP
command to dump the emulator
partition and the EOJ command to
end the 1400 Fob.

Programmer Action: Determine
wvhether the NAME operand of the
emulator control statement should
be specified. TIf 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
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.

jobname CORF UNAVAILABLE FOR DCB
jobname CORE UNAVAILABLE FOR
BUFFER. FILE=ddnanme

A. The emulator tried to get main
storage for a DCR and there was
not enough.

B. The emulator tried to get 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
hytes.

System Response: The emulator
program requests a System/370 dump
if there is a SYSEMOUT DD statement
in the JCL. The 1400 progranm
stops.

Programmer Action:

A. TIf 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 DCB operand
(for tape and disk only). TIf
the BLXSIZE 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 (MVT), or obtain a
larger MFT partition.

C. TIf 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.

ITQ054Y jobname FILE=ddname COULD NOT BE

OPENED

Explanation:

The emulator could not open the
file identified by ddname because
there was no DD statement.

e A ddname in the TAPE, DISK, or UR
emulator control statement was
misspelled or otherwise typed
incorrectly,

System _Response: The enulator
issues message YITIQ052D.

Operator Action: Reply to message
ITQ052D by typing the correct
ddname in a TAPE, DISK, or UR
emulator control statement.

Programmer Action: Determine
wvhether the NAME operand of the
emulator control statement should
be specified. TIf it cannot bhe,
give the operator an acceptable
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YIQ061D

ddname to bhe typed when this
message is received with message
I10052D.

jorname SYSEMOUT DCB NOT OPEN

Fxplanation: An operator command
or response on the SYSEMOUT data
set was unsuccessfully recorded
hecause the data set DCR was not
opened or was opened incorrectly.

Systemr Response: The enulator
issues message TIQ061D.

Operator Action:
TIQ061D.

Peply to message

Programmer RAction: TIf the SYSEMOUT
DD statement was not included in
the JCL, include one and submit the
job again. Tf the statement is
included, check it. TIf the problem
persists, ensure that a SYSABEND DD
statement was included for the Fjob
step, that MSGLFRVEL=(1,1) was
svecified in the JOB statenment,
that you have the master console
log, the printer listing, and a
dunp of the emulator partition
before calling IBM for programming
help.

and

Request the dump using the 0S
CANCEL command. Do not use the
enulator DUMP command; it does not
dump the routine in error.

jobname FMULATCOR WATTING

Explanation: The emulator is
waiting for a response from the
operator. There are many
conditions during emulation that
can cause this message to be
issued. Tt is issued whenever the
emulator cannot proceed without
some operator action.

System_Response: The emulator
waits for a response to this and
possihly other ¥TOR messages.
Control is given to 0S and the
emulator task is placed in the wait
state until the operator acts.

Operator Action:

e Type any command that requests an
emulator service, such as
DISPLAY.

e 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

1100621

ITQ063T

IIQ065T

error. (You should dump the
emulator partition before typing
E0J.)

e Tf you can find no reason for an
error in the emulator job, dump
the contents of the emulator
partition and cancel the djob.

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.

Jobname HEX ADDRESS=nnnnnn

Explanation: This message is
issued in response to the emulator
command CONVERT ADDR=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.

System Response: The emulator
issues message YTIQ061D.

Operator Action:
IIQ061D.

Reply to message

jobname NEXT 1400 ADDRESS=nnunn
This message enables
the operator to display contiguous
areas of main storage. It is
issued after messaqe ITIQ066Y when
the operator typed DISPLAY ADDR.

The number of characters
displayed in message IIQ066I
varies, since two EBCDIC characters
indicate a 1400 character with a
wvordmark. nnnnn indicates the next
1400 storage address if more
storage needs to be displayed.

Svstem Response: The emulator
issues message ITQ061D.

Operator Action:
ITQ061D.

Reply to message

jobname 1400 DEVICE cccc NOT
ASSIGNED

Explanation: 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.

System Response: The emulator
issues message IIQ061D,
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Operator Action:
TIQ061D.

Reply to message

Jokname text

Fxplanation: This message displays
the COMMENT emulator control
statement and the response to the
DISPLAY emulator command., It
consists of variable text and uses
the folloving abbreviations for
1400 devices:

e RDR - the card reader

e PTP - the printer

e PNCH - the card punch

e CNSL - the console

e TPcu - the channel (c) and unit
(u) addresses of a tape
unit

» DKcm - the channel (c) and module

{m) addresses of a disk
drive

If a DISPLAY REG command is
typed and the value in one of the
registers is invalid or
meaningless, that portion of the
text field is filled with hlanks.

If a DISPLAY ADDR or DISPLAY
XADDR command was typed, the
address is repeated and then the
storage is displayed between single
guotes. The data is in load mode;
both word separators and wordmarks
appear as underscores.

System Response: The emulator
issues message ITQ061D,

If this message is in response
tc the DISPLAY ADDR command,
message YYQ063T is issued before
message ITQ061D.

Operator Action:
ITQ061D.

Reply to message

jobname END OF 1400 STORAGE REACHED

lanation The emulator
encountered the end of 1400 storage
during:

*» A disk or tape I/0 operation

= 3 unit record output operation

ITQ072D

Systenm _Response: Control is given
to the operating system, and the
emulator task is placed in the wait
state until the operator acts.

Operator Action:

e Use the DISPLAY and ALTER
commands to correct the error
from the console.

e Use the DUMP command to dump the
contents of the emulator
partition and the EOJ command to
end the 1400 job.

e If the invalid instruction can be
ignored, use the START command to
start processing at the next
sequential 1400 instruction.

¢« Type another emulator command.

Programmer_ Action: Correct the I/0
instruction and submit the Fjob
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.

jobname CARD INPUT EXHAUSTED

_____ 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 YILC card of a
1440 program.

System_ Response: 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.

Operator Action:

e Type START to begin processing at
the next sequential 1400
instruction. The 1400 job should
end at normal end of Jjob.

e Tf you are emulating 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
enulator partition and type EOJ.

e Type another emulator command.
Programmer Action: Ensure that the

YIC card is placed before the last
data card and smbmit the joh again.

Some 1440 programs issue one or
more read commands to eject the
last data card while closing the
1442 file, Before you run the job
again, insert one blank card after
the JLC card if the program does
not read ahead, and two blank card
after the YLC 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
programming help.

jobname TNVALID 1400 DATA

_______ The emulator detected
invalid BCD data on a read
cperation from the card reader or
the console.

System_Response: 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.

Operator Action:

e Ensure that valid data was
entered from the console. To
replace an asterisk with a valid
BCD character, use the DTSPLAY
and ALTER commands. The data is
located in the read buffer of
1400 storage (locations 1 to 80
for 14017 and 1460) and has been
translated to internal code.

e To ignore the error, type START
to begin processing at the next
sequential 1400 instruction.

e Type another emulator command.
Programmer Action: TIf the invalid
character was on a data card and
the operator ended vour jobh,

correct the invalid characters and
resuhmit the jobh., Tf the prodlen

ITQ074D

ITQ07ST

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 YBM for programming
help.

jobname CARRIAGE CONTROL TAPE IN
ERROR

_______ The emulator
encountered 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.

Control is given
to the operating system, and the
emulator task is placed in the wait
state until the operator acts,

Operator Action: TIf the carriage
control tape image was not typed
correctly, retype the CCTL emulator
control statement. Other actions
are:

e ®nd the emulator job.
e Type another emulator command.

e Type START, which causes the
carriage control instruction to
be skipped and processing to
begin with the next sequential
1400 instruction.

Programmer Action: 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 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
programning help.

jobname INVALID DATA IN 1400
STORAGE

Explanation: A character string
ends with a wordmark or the
emulator detected an invalid
character (bit 7 is 1) in 1400
storage. The invalid character may
be the result of a machine operator
error,
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System_Response: If this message
results from an emulator DUMP
command, the dump is ended after
printing the line preceding the one
containing the invalid character,
then message YIQ061D is issued.
Otherwise, the emulator requests a
System/370 dump if there is a
SYSEMOUT DD statement in the JCL.
The 1400 program sStops.

Programmer Action: Eliminate any
causes of invalid characters and
submit the jobt again., If the
problem versists, ensure that a
SYSFMOUT DD statement was included
for the job step, that
MSGLEVEL=(1,1) was specified in the
JOR statement, and that vou have
the master console log, the printer
listing, and a dump of the emulator
partition before calling IBRM for
programming help.

jobname 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).

System Response:

A, The emulator issues message
I10061D.

B. Vhen the end of 1400 storage is
sensed, the emulator moves the
remainder of the data into the
beginning of 1400 storage
(wvraparound)y. After all data
is moved, processing continues
at the next sequential 1400
instruction.

Operator Action:

A. Reply to message ITQ061D.

B. None.

jobname 1400 DEVICE NOT ASSIGNED
FOR cccc

________ A 1400 IO
instruction has been detected for a
1400 device not assigned by an
emulator control statement. cccc

1TQ084T
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indicates the 1400 device not

assigned:

e PTR - printer

e RDR - reader

e PNCH - punch

e CNSL - console

¢ TPcu - tape where 'cu' is the
channel and unit number

» DISK - 1405 or 1301 disk

e DKcm - 1311 disk where 'cm' is

the channel and module
nunber

System_Response:
to the operating system, and the
emulator task is placed in the wait
state until the operator acts.

Control is given

Programmer Action: 1Include 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 IBHM
for programming help.

Operator_ Action: Type the missing
control statement and the START
command.

jobname cccc DEVICES NOT SUPPORTED

Explanation: The operator used one
or more I/0 devices which are not
in the emulator. cccc indicates
the 1400 device not generated.

System Response: The emulator
issues message IIQ061D.

Cperator Action:
IIQ061D.

Reply to message

Programmer_ Action: Ensure that the
generated emulator includes all
necessary devices. TIf the problem
persists, ensure that a SYSUDUMP DD
statement was included for the jobd
step, that MSGLEVEL=(1,1) was
specified in the JOR statement, and
that you have the master console
log, the printer listing, a dump of
the emulator partition, and the
Stage I and ITI listings of the
emulator generation before calling
IBM for program help.
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TIQ086I jokname ERROR IN OPERATOR SERVICES

1100921

anation The emulator services
control routine (module ITIQOR)
received an invalid input parameter
from another emulator routine,
{Control byte CMOSCCTL was
improperly set.)

System_Response: The enmulator
produces a System/370 dump if a
SYSEMOUT DD statement was included
with the job. The 1400 program
stops.

Operator Action: Attach a copy of
the console listings to the dump.

Programmer Action: Ensure that the
operator has not improperly altered
main storage. TIf the problenm
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.

jobname INVALID DEVICE REASSIGNMENT

Fxplanation: A device assignment
statement specified one of the
following:

e An invalid unit number

¢ An channel or device that is not
accepted by the enmulator

» A device that was not assigned at
initialization

System_Response: Control is given
to the operating system, and the
emulator task is placed in the wait
state until the operator acts.

Operator Action:

¢ Retype the entire emulator
control statement with the
correct device assignment,

e RPequest a dump of the emulator
partition when the control
statement has been typed
correctly, but the probhlenm
persists.

» Type any valid emulator cormmand.
START will cause the enulator to
resume processing at the next
sequential 1400 instruction.

IT0093T

Programmer Action: Fnsure that all
devices required for the job are
assigned by emulator control
statements. Tf a device is to be
reassigned during program
execution, he sure to give the
operator the correct information.
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 vou have
the master console log, the printer
listing, the listings of Stages T
and II emulator generation, and a
dump of the emulator partition
before calling IBM for programming
help.

jobname FMULATOR CONTROL STATEMENT
ERROR

Explanation: TIf the message is_not
followed by a control statement

printed on the SYSFMOUT data set,
the error was caused by:

e SYSEMCTL not used as the input
data set ddname

e An I/0 error while reading the
input data set

e 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.

e The control statement requested a
1400 device that is not emulated.
For example, there is no 1400
device at the channel and unit
position requested.

¢ The device assigned by the
control statement has already
been assigned by a previous
control statement.

e An emulator command that cannot
be typed in the input streanm.

e An end-of-file condition was
detected in the SYSEMCTL data set
before the LOAD control statement
wvas found.

* A missing LOAD control statement
caused the 1400 program or data
to be flagged as an invalid
emulator control statement.
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e Tnsufficient bhuffer space was
availakle for the control
statement.

e NAMF=SYSEMCTL is coded with
STACKER=parameter.

A1l emulator control statements
and ccmmands in error are printed
on the SYSEMOUT data set, but only
the message and the first statement
or command in error is printed on
the console.

System Response: The emulator task
is ended after all control
statements have heen read and
analyzed,

Programmer Action: 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
contrcl statement in error, and rtun
the program again. Ensure that a
SYSFMCUT DD statement was included,
that MSGLEVEL={1,1) 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,

ITQ094T jobname INVALID RECFM - DDNAME=nanme

Explanation:

e 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=nane.

e« A tape file is being emulated and
the RECFM parameter specified a
record format other than U, VS,
or VBS. The name of the DD
statement in error is identified
by DDNAME=nanme.

System Response: The emulator
produces a System/370 dump if a
SYSEMOUT DD statement was included
with the job. The 1400 program
stops.

Programmer Action: The operator
may have mounted the wrong tape or
the DD statement may have the RECFM
parameter coded incorrectly.
Analyze and correct the errvor, then
resubmit the job. If the problenm
prersists, 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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TAPE FORMATTING PROGRAM MESSAGES

TIQ301D

TTQ302D

PRFPROCESSOR READY-REPLY nnn
(NO. OF TM),ALL OR EOJ (jobname)

Fxplapation: The tape preprocessor
program is ready to format the data
on a 1400 tape.

System_Response: The preprocessor
is placed in the halt state until
the operator acts.

Operator Action:

e If you know the number of
tapemarks on the tape to bhe
formatted, type that number in
the reply to this message. The
preprocessor formats the tape
until that number of tapemarks
has been read.

e Tf you do_not know 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/0 error occurs, oOr
when there is a record that is
too long for the buffer.

e If there are no tapes to format,
type EQJ.

PRFPROCESSOR INPUT Y/O ERROR-REPLY
EOY OR SKIP (jobnanme)

Explanation: A permanent I/0 error
was encountered by the tape
preprocessor program. The
operating system could not
successfully read the next record
in the input file. All error
recovery procedures were performed,
the I/0 operation was ignored,
control was returned to the
preprocessor, and this message was
issued. This may not be an
abnormal condition {(see message
II03011).

System_Response: The preprocessor
is placed in the wait state until
the operator acts.

Operator Action: 1If you entered a
specific number of tapemarks when
message IIQ301D was issued, a
permanent I/0 error occurred in the
input files

e Type EOV when you are sure that
all records have been correctly
formatted. The input and output

IIQ303D

files are closed and an
end-of -volume summary is written.

e Type SKIP to ignore the record
with the I/0 error. Processing
will continue with the next
record in the input file.

Tf the reply to message ITIQ301RA
was ALL, 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:

e 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. TYf a permanent I/0 error
is encountered while reading a
subsequent record, message
IYQ302D is issued again,

Programmer Action: Analyze the
end-of-volume summary (message
IT10305T) and determine whether all
records have been formatted. If
they have not, ask the overator 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.

PREPROCESSOR INPUT RECORD TOO
LONG-REPLY EOV OR SKIP (jobname)

Explanation: An input record wvwas
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.

System_Response: The preprocessor
is placed in the wait state until
the operator acts.,
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Operator Action: You have entered
a specific number of tapemarks in
response to message TTI0301D. An
input record was too long.

e« Type EQV if the record must be
read.

¢ Type SKIP to ignore the record
with the I/0 errcr. Processing
continues with the next record in
the input file.

Programmer RAction:

¢ Tncrease the value
field of the ¥X¥®C
ttat it equals or
size of the invut
too lornag,

in the PARM
statement so
exceeds the
record that was
and resubmit the job.

* If you are certain that none of
the records are longer than the
buffer, treat the condition as an
I/0 error.

All data formatted on the output
file rrior to the error can be used
by the emulator, Tf the
end-of-volume summary (message
ITI0305T) shows that all records on
the file have been formatted,
record the number of tapemarks 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.

PREPROCESSOR INTERVENTION
REQUESTED~-REPLY FOV OR SKIP
(jobnanme)

______ A condition was
discovered by the operating systenm
that must be corrected by the
operator., Two conditions can cause
this message to be issued:

e The end of the tape was detected
on the input reel. TIf the tape
has run off the reel, the
operating system issues a systen
message and returns control to
the preprocessor. The
preprocessor issues this message.

e The operator pressed the RESET
and START buttons on the input
tave drive while an input volume
vas being processed. ({This
allows the operator to stop
formatting an input volunme.)

ITQ305T

System_Response: The preprocessor
is placed in the wait state until
the operator acts.

Operator Action:

e Respond to the system message by
readying the unit. If the unit
cannot be made ready, cancel the
job. Tf the tape was run off the
input reel, thread and rewind the
tape.

¢ Respond to this message hy
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 tapes;
will be lost,

no data

If you had to cancel the
preprocessor job in response to the
system message, you heed not reply
to this message.

Programmer_ Action: If the job was
ended, make the necessary changes
as indicated by other messages and
resubmit the job. TIf the tape was
run off the reel, get the number of
tapemarks from the end-of-volunme
summary and give them to the
operator the next time the job is
submitted.

PREPROCESSOR FOV, REEL nnn SUMMARY
tapemark and record distribution
NUMBER OF TAPEMARKS SPRCIFIED- nnn
NUMBER OF TAPEMARKS FOUND- nnn
NUMBER OF INPUT RECORDS- nnnnn
STIZE OF LARGEST INPUT RECORD-
nnnnnn BYTES

MAXYMOM OUTPUT BLKSIZE- nnnnn
ccc FORMAT
INPUT RECORDS TOO LONG- nnn

INPOT I/0 ERRORS- nnn

Explanation: 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 PFCORD TOO LONG-RFPLY EOV or SKIP

depending upon the data on the (jobnanme).

tape. 1In general, T™M is printed

for each tapemark encountered and INPUT I/0 ERRORS-nnnn is the number
nnnn RECORD(S) PROCESSED is printed of I/0 errors encountered when

to indicate the number of records reading the input data set.
encountered between two tapemarks

or hetween a tapemark and the end System_Response: The preprocessor
of the volume. For example, a issues message IIQ301D.

volume has the following tapemark

and record distribution: Programmer Action:

e Tf the number of tapemarks
TM|TM|10 Records|TV|556 Records{THM specified does not equal the
number of tapemarks found:

A. Ensure that the input tape

The end-of-volume summary would given to the operator was the
indicate that distribution as: . correct tape.
0 RECORD (S) PROCESSED B. Ensure that the operator
™ specifies the correct numter
0 RECORD (S) PROCESSED the next time this tape file
™ is formatted.
10 RFECORD {(S}) PROCESSED
™™ * ITf one or more input records was
556 RECORD (S) PROCESSED too long (other than checkpoint
M records), increase the value
specified in the PARM field of
NUMBER OF TAPFMARKS SPECIFIED-nnn the EXEC statement and submit the
is the number of tapemarks job again. There is no way of
specified by the operator in determining the exact length of
resovonse to message IYIQ301RA, where the input record that was too
nnn is either a decimal number or long. The end-of-volume summary
ALL. will give you the size of the
largest input record processed.
NUMBER OF TAPEMARKS FOUND-nnn is For subsequent runs, the PARM
the number of tapemarks found by field can be reduced to the
the prevrocessor. appropriate size.
NUMBER OF INPUT RECORDS~nnnnn is e« Tf this summary indicates that
the number of input records there were Y/0 errors, normal
including tapemarks, header label tape maintenance such as cleaning
records and trailer label records tape drives and checking tapes
that vwere successfully formatted. should be performed. If the
problem persists, ensure that
SIZE O LARGEST INPUT RECORD-nnnnnn MSGLEVEL=(1,1) was specified in
BYTES is the size of the largest the JOR statement, and that you
input record that was successfully have the master console log and
read and formatted. - the printer listing before

calling IBM for programming help.
MAXIMOM OUTPUT BLOCKSIZE-nnnnn CcCC
FORMAT is the size in bytes (nnnnn)

of the physical records written ITQP306I INVALID PARM FIELD ON EXEC CARD

into the output data set (equals \

the value specified in the BLKSIZE Explanation: The PRRM field in the

parameter in the SYSUT2 DD FXEC statement of the tape

statement), and the record format preprocessor program or the tape

(ccc) of the data. postprocessor program was not a
decimal number from 1 through

INPUT RECORDS TOO LONG- nnn is the 200000.

number of records longer than the
length specified in the PARM field

of the EXEC statement for the System_Response: The job is ended.
preprocessor joh. For.every input

record that is too long, the Programmer_ Action: Correct the
operator will have replied SKIP to value in the PARM field and
message ITQ303D PREPROCESSOR INPUT resubmit the job.
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TIQ308D
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If the problem persists, ensure
that MSGLEVFL=(1,1) was specified
in the JOB statement, and that you
have the master conscle log and the
printer listing before calling TBM
for programming help.

POSTPROCESSOR READY-REPLY ALL OR
F0J~- (johname)

anation The tape
postprocessor program is ready to
process a tape.

System Response: The posttrrocessor
is placed in a wait state until the
operator responds to this message.

Cverator Action:

e If there is a tape to format,
tvype ALL. The postprocessor
formats the entire tape, closes
the input and output files, and
orints an end-of-volume summarv.

e Tf there are no more tapes to
format, type EOJ.

POSTPEOCESSOR OUTPUT RECORD TOO

LONG-REPLY ECV OR SKIP-(jobname)

Fxplanation: A record is to be

~wWritten that exceeds the output

block size specified in the PARM
varameter of the EXEC statement {or
the PARM default value of 10,000
bytes). The name of the JOR
statement is in (jobname).

System Response: The postprocessor
is placed in the wait state until
the operator acts.

Operator Action:

e Type SKIP and the record is
bypassed, but its length is
recorded and printed in the
end-of-volume summary at the end
of the job.

s Type EOV and the job is ended.
The size of the record is printed
in the end-of-volume summary.

Programmer Action: 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. TIf the
problem persists, ensure that
MSGLFVEL=(1,1) was specified in the
JOB statement, and that you have
the master console log and the

IT03091

printer listing before calling IBM
for programming help.

POSTPROCESSOR EOV, REEL nnn SUMMARY
NUMBER OF TAPEMARKS WRITTEN- nnn
NUMRER OF OUTPUT RECORDS- nnn

STZF OF LARGEST OUTPUT RECORD-

nnnnnn BYTES

QOTPUT RECORDS TOO LONG- nnn
QUTPUT REELS CREATED FROM THIS
INPUT- nnn

Explanation: The tape
postprocessor 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.

STZE OF LARGEST QUTPUT RECORDS-
nnnnnn BYTES is the size of the
largest record that is encountered.

QUTPUT
number

RECORDS TOO LONG- nnn is the
of records that exceed the
length specified in the PARM field
of the EXEC statement for the
postorocessor job. For every
output record that is too long,
operator replied SKIP or EQV to
nessage ITQ308D POSTPROCESSOR
OUTPUT RECORD TOO LONG~-REPLY EOV OR
SKIP-(jobname) .

the

OUTPUT REELS CTREATED FROM THIS
INPUT- nnn is the number of reels
of output data created from the
input file.

System_ Response: The postprocessor
issues message YIYQ307D.

Programmer Action: If one or more
output records was too long,
increase the value specified in the
PARM 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 Jjob
again.

Tf this summary indicates that
there were I/0 errors, normal tape
maintenance such as cleaning tape
drives and checking tapes should be
verformed. Tf the problem
persists, ensure that
MSGLEVEL=(1,1) was specified in the
JOB statement, and that you have
the master console log and the
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IT0310T

II03111

TIip3121

printer listing before calling the
IBM for programming help.

THE FOLLOWING POSTPROCESSOR CONTROL
STATEMENTS ARE INVALID
(statements)

Explanation: The progranm control
statements listed under this
message are invalid.

System Response: Invaliad
statements are listed, and the
postprocessor job is ended.

Programmer _Action: Correct the
errors. Common errors are:

s A function statement does not
have a ./ in columns 1 and 2 or a
tlank in column 3.

e A function statement has not been
limited to columns 4 through 71.

e A comment has been placed on a
function statement.

¢ More than one DENSITY statement
has been included.

e More than nine TLABEL or nine
HLABEL statements were included.

e The DATA operand was not included
on a TLABEL or HLABEL statemert,

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.

POSTPROCESSOR. OUTPUT I/O ERROR

Fxplanation: A permanent T/0 error
occurred during a write operation.

The postprocessor

job is ended.

Programmer Action: The next time
this program is run, use a
different tape or tape drive. 1If
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 vrogramming help.

POSTPROCESSOR INPUT BLOCKSIZE TOO
SHMALL

Explanation: An input record was
encountered that was larger than
the size specified in the BLKSIZE

ITQ313Y

specification in
of the SYSUT1 DD

the DCB parameter
statement.

System_ Response:
job is ended.

The postprocessor

Programmer Action: Increase the
BLKSIZE specification to a value
that equals the block size of the
input data. If the problem recurs,
ensure that MSGLEVEL=(1,1) was
specified in the JOB statement,
that you have the master console
log and the printer listing before
calling IBM for programming
assistance,

and

INVALID REPLY-MESSAGE WILL BE
REPEATED = (jobname)

Explanation: The operator gave an
invalid response to the previous
¥TOR message.

System_Response: The preprocessor
or postprocessor reissues the
nessage that received the invalid
response.

Operator Action: VNo response is
required for this message, but you
must type a valid response to the
message that is reissued.

Programmer Action: If a valid
response is typed and this message
is repeated, make sure that
MSGLEVEL (1,1) was specified in the
JOB statement, and that you have
the master console log and printer
listing before calling IBM for
programming help.

DISK_FORMATTING PROGRAM MESSAGES

TIQ401Y ddname ASSIGNED PARM VALUE NOT

FOUND

Explanation: The PARM value does
not correspond to any of the
accepted values. ddname identifies
the name of the DD statement that
wvas to be used. The disk units
defined by previous DD statements
have been formatted and need not be
repeated.

System Response:
stops.

The 1400 program

Programmer Action: Correct the
PARM value that corresponds to the
DD statement.
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Pefore resubmitting the job,
modify the JCL statements by:

e 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.

e 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.

ddname UNABLE TO OPEN DATA SET

__________ 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,

System Response: The job is ended.

Programmer_Action: 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

ciac

statement has an 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 SyYysuTi1, SYSUT2,
etc.

If the error persists, ensure
that you have the master console
log and the printer listing before
calling IBM for programming help.

ITQ403T

IIQ404Y

ddname IMPROPER RECORD FORMAT
SPECIFIED

Explanation: 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.

System Response:
stops.

The 1400 program

Programmer Action: 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).

BRefore resubmitting the job, modify
the JCL statements by:

e Removing all DD statements for
the disk units that were
successfully formatted.

e Recoding the PARM field to
identify only the devices that
remain to be formatted.

e Recoding the ddnames of the DD
statements to SYsSUT1, 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.

ddname BUFFER WAS NOT AVAILABLE

Explanation: 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.

System_Response:
stops.

The 1400 program

Programmer_ Action: Ensure that the
MSGLEVEL=(1, 1) parameter is coded
in the JOB statement. Before
resubritting the job, modify the
JCL statements by:

e Removing all DD statements for
the disk units that were
successfully formatted.
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TIQUOS5Y

e Recoding the PARM field to
identify only the devices that
remain to be formatted.

e 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.

I/0 FRROR, jobname, stepname, unit
addr, device type, ddname,
operation attempted, error
description, last seek addr, access
method

Explanation: An I/0 error occurred
while processing a disk formatting
rrogram data set. Disk 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 program run in
vhich 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/0 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.

System_Response: The 1400 program
stops.

Programmer_ Action: Correct the
error. Ensure that the
MSGLEVEL=(1,1) parameter is coded
in the JOB statement. Before
resubmitting the job, modify the
JCL statements by:

e Removing all DD statements for
the disk units that were
successfully formatted.

e Recoding the PARM field to
identify only the devices that
remain to be formatted.

e Recoding the ddnames of the DD
statements to SYSUT1, SYSUTZ2,
etc.

Tf 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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| Descriptor | |
Routing Codes [}
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1 Codes ]

1 Operator Messages S ——

11213181516171 112131415161 71819110111§12)
+—+ IS I T T |

T Al
Ix! IIQ000T jobname MESSAGE NUMBER nnn NOT FOUND

1x|
[x! ITQ001I jobname OPERATOR SERVICES AVAILABLE 1 x|
1x! IIQ002R jobname I 1 x1
|x} ITQO003Y jobname R text I1x|
{xt IIQ005Y jobname CONTROL STATEMENT REQUESTED UNSUPPORTED FEATURE 1x|
txl IIQ011D jobname INPUT EXCEEDS BUFFER SPACE, nnn BYTES, REENTER 1x1
Ix] ITQ012D jobname ccccccccc IS INVALID COMMAND OR KEYWORD 1x|
11 PARAMETER 11
Ix] IIQ013D jobname YNVALID OPERAND=operand ix|
Ix] IIQO014D jobname KEYWORD PARAMETERS INCOMPLETE 1x}
1x{ IIQ021D jobname HALT IAR=addr AAR=addr BAR=addr txt
Ix1 IXQ022D jobname HALT/BRANCH IAR=addr AAR=addr BAR=addr 1 xy
{x{ TIQ023Y jobname EOJ HALT IAR=addr AAR=addr BAR=addr 1x1
Ix] IXIQ024D jobname ADDRESS=addr IS INVALID IN COMMAND 1xi
fx! ITQ031I jobname BUFFER TOO SMALL FOR PHYSICAL RECORD I xt
Ix| IXQ032T jobname nnn ERROR OCCURRED DURING EXECUTION OF ITQEIOCS 1x1
|xt IIQ033T jobname stepname, unit addr, device type, ddnanme, 1 x|
[ operation attempted, error description, track addr or [
11 relative block number, access method I 1
1x} ITIQ0342 jobname CONTINUE INPUT OF COMMAND STRING Ix!
Ix]1 IIQ042D jobname INVALID OP-CODE ) I x|
1x| II0043D jobrname INVALID INSTRUCTION FORMAT | x|
1X! TIQ04SD jobname INVALYD Y/O INSTRUCTION I x|
1x] TIQ046D jobname INVALTD ADDRESS 1x)
Ix] ITQ052D jobname FILENAME NOT GIVEN FOR cccc | x1t
{x! TIIQ053I jobname CORE UNAVAILABLE FOR DCB I x|
11 jobname CORE UNAVAILABLE FOR BUFFER. FILE=ddname |
I1x] IIQ054I jobname FILE=ddname COULD NOT BE OPENED 1x1
{x| ITYQ055T jobname SYSEMOUT DCB NOT OPEN tx|
1x| ITQO061D jobname EMULATOR WAITING {x1

{X! II0062I jobname HEX ADDRESS=addr
Xt ITQ063Y jobname NEXT 1400 ADDRESS=addr
I1x! IIQ065I jobname 1400 DEVICE cccc NOT ASSIGNED
1X] ITQ066T jobname text
1x! ITQ071D jobname END OF 1400 STORAGE REACHED
Ix| TIQ072D jobname CARD INPUT EXHAUSTED
fx| XIQ073D jobname INVALID 1400 DATA
1x! ITQ074D jobname CARRIAGE CONTROL TAPE IN ERROR
fx] YIQ075I jobname INVALID DATA IN 1400 STORAGE
fx! IIQ081I jobname EOM-OPERATION TERMINATED
|x]1 ITQ083D jobname 1400 DEVICE NOT ASSIGNED FOR cccc
|x{ TIIQ084I jobname cccc DEVICES NOT SUPPORTED
I1X! IIQ086Y jobname ERROR IN OPERATOR SERVICES
[x! TIIQ092D jobname INVALID DEVICE REASSIGNMENT
1x! IXQ0931 jobname FMULATOR CONTROL STATEMENT ERROR
Ix{ TIQ094I jobname INVALID RECFM - DDNAME=name
{x} ITQ301D PREPROCESSOR READY-REPLY nnn (NO. OF TM) ,ALL OR EOJ
(jobname)
ITQ302D PREPROCESSOR INPUT I/O ERROR~REPLY EOV OR SKIP
{jobname)
IIQ303D PREPROCESSOR INPUT RECORD TOO LONG-REPLY EOV OR SKIP
(jobname)
IIQ304D PREPROCESSOR TNTERVENTYON REQUESTED-RE
(jobname)
IXQ305I PREPROCESSOR EOV, REEL nnn SUMMARY
tapemark and record distribution
NUMBER OF TAPEMARKS SPECIFTED- nnn
NUMBER OF TAPEMARKS FOUND- nnn
NUMBER OF INPUT RECORDS- nnunn
SIZE OF LARGEST INPUT RECORD- nnnnnn BYTES
MAXTMUM OUTPUT BLKSIZE- nnnnn ccc FORMAT
TNPUT RFCORDS TOO LONG- nnn
INPUT I/0O EPRORS- nnn
ITIQ306I INVALID PARM FIELD ON EXEC CARD
ITQ307D POSTPROCESSOR READY-REPLY ALL OR EOJ- (jobname)
IXQ308D POSTPROCESSOR OUTPUT RECORD TOO LONG-REPLY EOV OR
SKIP-(jobname)
1103091 POSTPROCESSOR EOV, REEL nnn SUMMARY
NUMBER OF TAPEMARKS VWRITTEN- nnn
NUMBER OF OUTPUT RECORDS- nnn
SIZE OF LARGEST OUTPUT RECORD- nnnnnn BYTES
OUTPUT RECORDS TOC LONG=- nnn
OUTPUT REELS CREATED FROM THIS INPUT- nnn
IT0310T THE FOLLOWING POSTPROCESSOR CONTROL STATEMENTS ARE
INVALID (statements follow)
ITQ311T POSTPROCEFSSOR OUTPUT I/0 ERROR
IIQ312Y POSTPROCESSOR TNPUT BLOCKSIZE TOO SMALL
IIQ313T INVALID REPLY-MESSAGE WILL BE REPEATED - (jobname)
TIQUO1Y ddname ASSIGNED DDNAME NOT FOUND
ITQ402T ddname UNABLE TO OPEN DATA SET
IXIQ403Y ddname YMPROPER RECORD FORMAT SPECIFIED
TIIQUOUT ddname BUFFER WAS NOT AVAILABLE
ITQ405I /0 ERROR, jobname, stepname, unit addr, device type,
ddname, operation attempted, error description, last
seek addr, access method
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A-address: A three-character field of a
1400 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 1400

instruction.

A-address_register (AAR): The register
that normally contains the storage address
of data in the A-address portion of the
instruction.

A-field:
A-address.

The data field specified by the

alternate_mode: A method used to record
data on tape; each six-bit BCD character is
represented by its equivalent eight-bit
EBCDIC character. The 1400 vrogram does
not distinguish Letween even-parity and
odd-parity data in alternate mode;
odd-parity is equivalent to even-parity
normal mode. Bit 1 of each character is 1
in alternate mode.

_______ 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 overations (such as tape read and
write) it is the address of the high-order
position of a record storage area.

B-address_register (BAR): The register
that normally contains the storage address
of the data in the B-address portion of an
instruction.

The data field specified by the

B-address.

BCDIC-8: See binary coded decimal
interchange code.

binary coded_decimal (BCD): A character
code used by 1400 systems where the bit
confiquration of a character is determined
by tvwo zone positions and four numeric
positions (BAB#21) and a check bhit.

binary coded decimal interchange code
{BCDIC-8): 1A 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 one
in even parity; even parity BCDIC-8 is
equivalent to EBCDIC. BRit 1 is always zero
for o0dd parity. Normal mode, which is the
equivalent of BCDIC-8, is the term used in
this publication.

GLOSSARY

binary format: A tape format produced by
stand-alone emulators. It is equivalent to
odd-parity normal mode format.

carriage control: Positioning forms on the
printer using an instruction.

channel punches: Holes punched in a
carriage control tape and used by carriage
control instructions to control the
movement of forms.

compressed _tape feature: Two additional
instructions that enable the 1401
processing unit to read a tape record
written with zero elimination by a
7070/7078 System and to expand it in core
storage.

DOS: Disk Operating System.

enulation: A combination of programming
and hardware that permits one computing
system to execute programs written for
another.

file: A collection of related records
treated as a unit.

_______ A three-character field of a
1400 instruction that gives the location of
the next instruction to be executed after a
program branch.

I-address_register_ (IAR): 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
next sequential 1400 instruction and
converts it to a usable form (address
conversion, register updating, etc).

integrated _emulator: An emulator that is
executed under control of a system control
program using multiprogramming.

inverted print edit feature: 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.

I/0 _device_correspondence: The association
of the T/0 devices of one system with those
used by another system that emulates then.

Glossary 123



T/0 _device indevpendence: The ability to
execute T/0 operations on different
devices., For example, emulating a card
ounch operation on a card punch, a magnetic
tape unit, or a disk unit.

load mode: A method of operation in which
1400 data is transferred with associated

vordmarks. See move mode.

MFT: Multiprogrammina with a fixed number
of tasks.
move _mode: A method of operation in which
only 1400 data is transferred. Wordmarks
are not transferred. See load mode.

MVT: Multiprogramming with a variable
number of tasks,

normal mode: A method used to record data
on nine-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
one; for characters in odd parity, bit 1 is
always zero.

rt n The term used in this
publication to identify either an MFT
partition or an MVT region.

postprocessor: A prodgram used to process
the tape files produced hy the emulator,
giving tape output in 1400 format.

________ A program used to process
1400-format tape files before emulation.

See partition.

Capable of being anywhere in

main storage.

selective _stacker: 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.

sense_switches: 1A group of seven switches
on the console of 1400 processor units that
controls program 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.

________ The use of programming
technigques only to duplicate the operations
of a given computing system on another
computing systenm.

spanned_format_ (spanned variable-length
record format): The standard operating
system data format used on tapes.

stand-alone_emulator: 1A 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 prograns,
but controls them all., When the
stand-alone emulator is used, no other jobs
can be run on the computer.

tapemark record: 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.

unrecoverable error: An error that the

- system operator cannot correct.

1400:
when discussing the 1401,
Data Processing Systens,

The term used in this publication
1440, and 1460

1400 format: 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
Systen.

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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Yhere more than on page reference is given,
the mador reference is first.

f {console tabulation) 12

+ {command chainino symbol) 55
YLC emunlator control statement
YRC emulator control statement
1 (console carrier return) 12

39,57
39,57

attreviation
command 59,47
control statement 57

access arm (mechanism)
raximum number 8
specifying 35

access method

BDAM 18
BSAM 15
Qsam 20

storage 7
accounting information 28
additional rrint control feature 3
address, invalid 1400 41
address wraparound 10
advanced programming feature 25,3
ALTER emulator command 482,47,¢9
alternate mede

emulation of 16

specifying 28
ANOM - Add ¥Numeric macro instruction 90
ASCIYI control character 33,7
Assembler F or H 24
automatic reply

general 94-95

register usaqe 95

samtle routine ¢7

(see_also: your routines)
auxiliary storage

amcunt 8

recuirement to reserve 29

saving Z8

SYS1.LINKLIB 8

SYS1.SVWCLTB 8

tackspacing on tape
efficiency and performance
limitations when 10
Basic Direct Access Method (gee:
Basic Sequential Access Method (see:
BCD (binary coded decimal) code
character code 62-64
enmalating 15
BCD set, 6U-character 62-64
replacing invalid character 10
BDAM 18,7,20
BDIL - Branch and Do Tnterpretive Loop
macro instruction 91
BDW (see: block descripntor word)
BIFLAG - Branch Tf Flag racrc
instruction 91
hinary transfer feature 3

18,9, 16

BDAM)Y
ESAM)

INDEY

bit test feature 3

Ylank, how vprccessed 10
substitute blank)
17, 16

hlock descrivtor word
block size
preprocessor and postprocessor 68
svecifying (RLKSIZR) 35
BSAM 15,7, 16-1¢8
BMFID 36,7
truffer storage formula
emulator 7-8
tape formatting proaram 68
buffer, emulator
BUFID parareter 36
channel tuffer 35
default 33
maximum number 33

card image feature 3
carriage-contrcl-tape irage 34
(see_also: CCTL emulator control
statement)
cataloguing 44-u45
CCTL emulator ccntrol statement
function and format 34,57
typed at the ccnscle Up,54
chaining commands and statements 55
channel buffer
CHRUF statement 34,3%
formula for main storage 7
record forrat limitaticn 3%
channel punch 34
CHRTF emulator contrcl statement
character code
BCD 62-64
WBCDIC 62-¢€4
ageneral 1%
internal 62-64
CLEAR emulator ccrmand 4&,5S
code (see: character code)
coding comvatibility feature racro
instructions 90-%4
column binary feature 3
comhined operaticns 90

34, 35, 57

conmand
chaining 55
emulator 46-¢%5

Svstem/370 REPLY 46

COMMENT emulatcr ccntrcl statement 35,57
communicating with the emulatcr 46-59%, 37
communication region

CRCPCODE table 88-90

CSE¥CT 90

DSECT 90,92
COMP - Ccmrare macro instruction 9Y1-92

compatibility feature

arithmetic operation 90-91
branch operaticn 91

choice of 2

comparison operation 91-9%

CPU data mcve 92

Tndex 12%5



description 1-2
I/0 data move 92-94
instruction fetch and decoding,
operation 2
routines 1-2
concurrent peripheral prccessing (CPP) 45
ccnscle emulation
[ (tabulation character) 12
] (carrier return charactery 12
general 20
control program, MFT or MVT
enulator generation 24
emulator execution 1
samrle program 66
ccentrcl statement
emulator 24-43
JCL 20-33,42-43
CCNVERT enmulator command
ccnverting
disk file 19
tape file 17-18
ccre stcrage, 1400 (see:
storage)
correspondence
character code
emalator 62-64
tape formatting program 70
System/370 device to 1400 device 4-5
tape 69
track and cvlinder 4,6
CPP data set 45
CS/30 (Compatibility Support/30) 16
CS/40 (Compatihility Supvort/840) 16
CTRLPROG system generation macro
instruction 24

1400 92

48,47,59

emulated 1400

cdata check, 1400 41
data ccnverter 10,68
_____ disk data fcrmat;
tare data format)
accepted by emulator 15
accepted ty preprocesscr 70
description 15-16
data management
access method 7
main storage 7
ECAM 20
BSAM 18
QSAM 20
data set (sege:
data scet)
data statement, postporocessor 77
¢ata translator 15
DATAMGT system generation macro
instruction 24

system data set; utility

_______ example)
disk formatting program 84
emulator 30-33
rostprocessor 73-74
preprocessor 71-72
samrle program 66
TTR uu
debugging aids
ccmmand 48,47
your own routines 98
deferred mcunting 32

126

defining input data
postprocessor 73,75
vrevrocessor 71-72

defininag output data
rostprocesscr 74,75
preprocessor 12-73

density, tape
mixed-density restriction 18
postprocessing 76,72-73
vreprocessing 70
specifyving 33

‘QENSITY statement

format and discripticn 76
general 76
descriptor ccde 122,14
device correspondence,
1400 4
device, 1400
emulated 3,4,27
not emulated 4
differences, 1400 and Systemy/370 graphics
console 12
printer 13
resolved by your routines Y4
DIL - Do Interpretive Loop macro
instruction 92
DILCNT parameter
description 9
for tape 38
for unit reccrd 39
disk data format 22
DTISX emulator control statement
ROFID parareter 36,7
function and format
tvped at the ccnscle
disk formatting progranm
converting disk tiles 19
data format 18
data set size 83
JCL 83
main storage &3
message 85
svstem needed E2
record overflow &4
disk unit, 1400
tuffer stcrace fcrmula &
disk units emulated 4
maximum nurkter emulated 8
using BDAM Z0
DISPLAY emulator ccrmand 49,59
DOMP emulator ccmmand 49-53,%Y
dump and restore tape 24
dynamic device reconfiguration (see:

System/370 to

35-36,57
54,55

DDR)

EBCDIC
character code 15
compared with internal ccde and
BCD 62-64
modified for data in
load mode on disk 15
cdd parity cn 9-track tare 1Y
ECY" (see: emulator control word)
EMCTL emulator control statement
EMDLIB
contents Z§
description 24-25

36=-37,51



use during generation
EMUL.EMMAC data set 28
EMUL.EMMOD data set 25
EMUL.FMSAMP data set
emulator generation 2°F
samgle rrogram 66
emulated 1400 storage
clearing 48
CPU emulaticn 88
general | 30
1/0 emulation 18-21,23,90
limitations for 1.4k 10
sizes emulated 3
emulating 1400 1nstruct10n= in your
routine 88-90
emulator
ccmratibility feature 1-2
contents of 2
data format 15

26,28,29

definition 1-2,123
description 1-2
executicn 41-85
generation 24-29
initialization 30
JcL 30-33

main storage needed
access method 7,6
buffer 7,8
emulated 1400 storage 7
maximum record size 15
programming differences 9-13
relaticnship to operating system 2
relccatable 2
1440 considerations 12
_______ ALTER; CLEAR;
CCNVEFT DTSPLAY‘ DUME; POJ' SET; START;
TF; TN)
entered in input stream 34
tyred at console U6-54
)LC )RC; CCTL; CHBUEF; COMMENT‘ DISK'
EMCTL; LOAD; TAPE; UR; USER)
definition 34
example 39-43
syntax 65
typed at console 54-55
erulatcr centrol word 20
emulator distribution library (gee:
EMDL.IB)
erulator generation
additional emulators 29
description of 25-28,24
rreraratiocn for 24
requirements for 24
Stage T 28 . '
Stage IT 28-29
emulator-1400 differences (see also:
rrograrming differences)
size of physical record 15
1400 features, devices, and orerations
not emuvlated 3-4
EMULATOR system generation macro
instruction 24
EM1401 emulator generation macro
instruction 25-28
end-cf-job condition
emulator 36-37
1400 trogram 3€-37

end-of-volume ccndition
tape formatting progranm
VRS and VS tatre 16
end-of-volume sumpary
postprocessor 80
preprocesscr 170
EOJ emulator command ©£3,%59Y
error handlinc
command chaining £5
disk formatting prcgram 8t
emulator 41
emulator ccntrol statement a4
emulator generation 28,29
JCL u4
operating system 44
sample proaram €7
1400 program 41,12
even rarity (gseeg: parity)
exanple
calculating tuffer storage 7,8
cataloquing U4
compatibility feature macro
instructicn 91,92,¢4
emulator command 47,48
epulator ccntrcl statement
JCL
disk formatting program 8t
emulator 39-43
emulator generation 27
postprocessor
data statement
execution 79«81
HLABEL statement 77-78
TLABEL statement 77-7%
preprocesscr 718,79
FXCP macro instruction 13, 20,23
_____ . selective stacker feature)
EXEC =ta*oment
disk formatting program 83
emulator 30
postprocessor 74
preprocessor 71
sample prccram €6

12,718,716

39-u44

77-18

executing
disk formatting rrcgram 85
emulator 41-4%

postprccessor 78

preprocessor 78

sample program €6

1400 program 41
exit routine (se€e: Yyour routines)
expanded print edit feature 3,25

feature
System/370 data converter 15
System/370 record overflow 4,5,6
1400 emulated 3,25
1400 not emulated 3
file ccnversion
disk 19 .
tape 17-18
format (see_alsc: data fcrrat)
compatitility feature macrc instruction
90-93
dump 51
emulator command 46,59
emulator control statement 57

Indey 1271



rrogram control statement 76-77
(see_also: data statement,
rcstprocessor; DENSITY statement;
HIAREL statement; TIABEFL statement)
formula, tuffer storage 7-8,68
function statement (see: DENSITY
statement; HLABEL statement; progran
contrcl statement; TLAREL statement)

generating
emulator 25-29
0S control program 24
grathic differences, 1400 and System/370
(see: differences)
grcurmark, representation of
in dumr 50
in emulated 1400 storage 62
grourmark wordmark
representation of
in dump 50O
in emulated 1800 stcrage 62
stopping console operaticn 12

halt, 1400 41,3€
hardware file scan feature 11
header lakel, 1400 6¢€¢
high-1cw-equal compare feature 3
HLABFL statement
example 77-78
format and description 77
hcw tc prepare control statements 34-39

IEBPTPCH system utility 66
JFRUPLTE system utility 44
JEBCASDR system utility 2€
TIQF14 default name 30,25
indexing feature 3
initializaticn, emulator 20
inquiry status latch

disrlay 49

reset by TF 54

set ty TN 5S4
instruction (see: operation and
instruction)
instruction format, invalid 1400 41
internal code {gee_also: emulated 1400
storage)

character code €2-64

hcw used 30
inverted print edit feature 3,25
I/0 device

as a machine requirement

erulated 4,24

main storage needed for 5,6

not emulated U

Systemn/370-1400 .

device correspondence 4,5

track and cylinder correspondence &4,5,6

JCL (see_also: example)
catalcguing 44
disk formatting program 83
emulator 30-33

emulator generation 25

128

postprocessor 74
preprocessor 71
syntax error 44
job control language (see: JCL)
JOB statement (see_also: example)
disk formatting program &3
emulator 30
postprocessor 74
preprocessor 71
sample proc¢ram 66

label
System/370 32
140C
modified ty preprocessor 70
written by rostprccesscr 72,76-17
library
distrituticn library (EMDLIB) 284-2%
of 140C¢ programs 44
Linkage Editor F
catalogued in SYS1.LINKLYIB 24
use of 28-29
LOAD emulator ccntrcl statement 37,57
load mode (see_also: mode)
b (blank) 12
data in ALTER ccmmand 48
differences, console operation 12
disk emulaticn 20
translation to EECDIC 11
loading
emulator 30
1400 program 41

machine language ccde £2
macro instruction
compatibility feature 9Y0-94
emulator generation 25,27,28
system generaticn 24
main storage
disk formatting program 82
emulated 7400 storage 7
emulator
access rethod 7,6
tuffer 7,8
maximum and minimum S
emulator generation 24
factors affecting U
tape formatting program 68
maintenance aid
command 48
your routines 94
MCPY - Move data in CPU macro
instruction 92
MCS (multiple ccnscle support) 13-14
message
disk formatting program 85
emulator 99-121
routing and descriptor codes 122,14
tape formatting prcogram &1
MFT (see: control progran)
MTIO - Move data for I/0 macro instruction
control byte 92
function and format 92-94
mixed-density tape
converting 15



postprocessing 73
rrerrocessing 68
mixed parity (see: parity)
MLP code 12,64
rcde
alternate and normal
comparison of 1€
emulation of 16
specifying 38
move and load
data in ALTER command 48
disk emulation 20
track-record and sector 83
mounting, parallel and deferred 32
fcve mcde (see: nmode)
rultirle-line print code 12,64
multiply-divide feature 3,25
MVT (see: ccntrol prograr)

noise on tape 15
ncrral mode (sece: mode)
namerical print feature 3

odd parity (see: parity)
creraticn code, invalid 41
operation and instruction
emalated and not egpulated 3,10,11
crticns
cru 25
features emulated 3
/0 27,28
overlapped I/C operations 11

parallel mounting 32
Tarity
automatic switching of €8
determined ty 14C0 instruction 15
epulaticn of even, odd, and mixed 15
of normal and alternate mcdes 16
cf tapes for tape formatting programs
68
representing 16
TRICH parameter 33
PARM keyword of EXEC statement
disk formatting program 83,84
postprocessor 74
rrerreccessor 71 '
performance, factors affecting
tackspacing tape 18
buffer technique 9,7
general 9
rrerroccessing tape 9
short data record 9
thysical planning information 3-8
rostprocessor
buffer 68
defining input data 73,75
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
program control statement 76,77

record format (see: spanned format)
residence cf 25

single-volure intut with wmultirle-volume

output 74
system requirements 68
preferred character set 3
pPreprocessor
advantaqges cf rreprocessed taves 19
buffer 68
defining input data 71,72
defining output data 72,73
density, tape 70
end-of-volure summary 1U,€8
Jcr 71
parity, tare 68
physical record size limitation /0
record format (see: <sranned format)
recsidence of Z&
system requirements 68
orocess check 10
processing data
console 2¢€C
disk 18-2C,z1
general 15-23
tape 15-1¢,19
unit record 20,23
processinag overlap feature 3,25,9
processing 1400 labels €S
program check, System/370 47
program contrcl statement 7¢&,77
(see_also: data statement,
postprocessor; CENSITY statement;
HLABFL statement; TLABEIL statement)
programming differerces
choosing 1400 programs to te run Y-10
disk ogperaticn 11
graphic differences 12,13
mixed-density tape 1o
physical reccrd size, tape 15
tape operation 10
unit record cperaticn 11
protection check, System/370 47
punch column skir feature 3
punch feed read feature 3
punching sample program 66

read punch release feature 3
reassigning Y/C devices 54,55
record format
channel tuffer 35
specifyinag (FECEM) 23
record overflcw
auxiliary storage 5,6
specifying in DCB 82
tare-on-disk 32
RFPLY command, System/370 dé
reqguirement
buffer 7-8
emulator generation 24
minimum System/370 4
routing ccde 122,714,904

sample program €€-€7

scratch tape 16

SDVW (s€e: segment descriptor vord)
secondary storage (gee: auxiliary storaae)
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16,17

e i e o N e

segment descriptor word
selective stacker feature
stacker, specifying)
EXCP macro instruction
general 3,13
restricticn on card device 5
sense swuitch
display 49
srecifying
EMCTL statement 37
TF and TY commands
SET emulator command 53
shared tuffer 7,8,20
csrace surrression feature 3
spanned format
blecck descriptor word
tlocking 17,18
description 16
emulaticn of 16,18
segment descriptor werd
1400 tape label 18
140C taremark 18
stacker, specifying 39,27
Stage I, emulator generaticn 28
Stage TT, emulator generation 28,29
stand-alone emulator 16,124
START emulator command 232
storring
emulator
abnormally 44
normally 36,37
1400 program
abncrmally 41,44
ty operator E£3
ncrmally 41
storage, 1400 (see:
storage)
storage required, main &4,6,68
stcre address register feature 2
sukstitute tlank 10
SUPRVSOR system generation macro
instruction 24
SVC 88 8
syntax
emulator command €5,59
emulatcr control statement
JCL  30-33,u44
SYSCTLG data set 24
SYSENMCTL DD statement
general 32
use during cataloguing 44
SYSEMOUT DD statement 32,49,50
system data set 24
system generation requirements 24

13,20,23

3,54

17,1¢

16,17

emulated 1400

65,57

systems emulated, 1400 3

SYSUDUMP DD statement 30,32

SYST1.LINKLIB data set
allocating space in 8,24

emulator 8
memkers of
Assembler ¥ or H 24
emulator 24,29
IEATASDR utility 2t
Linkage Editor F 24
tape and disk formatting proaranms
ycur routine €8
SYS1.MACIIB data set 24
SYS1.NUCLEUS data set 24

130
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SYS1.SVCLIB data set 24,8
SYS1.SYSJOBQE data set 24

tape correspondence,
tape data format
spanned fcrmat
description of 1€
emulaticn cf 16
rostprocessing
1400 format
descripticn cf 1€
emulation of 15
preprocessing 70-72,78
restrictions 15
tape data sets cn disk 10,68
TAP¥ emulator contrcl statement
function and format 38,57
typed at ccnscle S4-55
tapemark €9
(see_also: taremark record)
tapemark record 69
tape unit, 14C0 (see_also:
format)
tuffer stcrage fcrwula 7
limitation when backspacing 10
maximum number emulated 7
operations erulated 15
using ESAM 18
TF emulatcr ccrrand
time-dependent rrcgranm,
of I/C operations)
timing of T/0 crerations
DITCNT parameter 38,39
selective stacker 13
time-dependent prcgram 9
TLABEL statement
example 78
format and descrirticn
general 76
TN emulator ccrmand 54,59
track and cylinder corresrcndence
track organization, disk 18
trailer lakel €<
translation table, your routine 94
typing emulatcr ccntrcl statements at the
console E£4-E55

1400 to System/370 69

12-78

tape data

53-54,59

1400 (see: timing

76,11

5,6

unit affinity 322
unit record equirment, 1400
tuffer storaqe formula 7
devices emulated 3,4,5
graphic differences
1400 to Systems/37C console
1400 tc Syster/370 printer
I/0 operaticns erulated 11
maximum number emulated 7
using QSAM 2¢C
UR emulator control statement
functicn ard format 38,39,%7
typed at the ccnscle t4-55
USER emulator control statement
contrcl hyte 87
function and format
utility data set
at emulatcr ceneraticn 24
for tape formattina program

11,12
11,13

t6,87,39,57

T, 13



utility rrogram
IFEPTPCH €€
TIEBUPDTE 44
TEHDASDR 25

VES
efficiency 16
format 1€

channel ruffer 16
efficiency 16
format 1€

wordmark )
clearing 1400 storage to character with
wordmark 48
rerresentation of
in consocle output
in dump €0
in emulated 1400 stcrage 62
write wcrdmark instruction 12
wcrd serarator
load mode console operaticn 12,46
mcve mcde console operation 46
representation of 62
wrong-length record 41
®1C macrc instruction
automatic reply 95
ccnscle emulation 20

12,46

with multiple ccnsoles
WTCR macro instruction

autcmatic rerly 95

operator ccmmunicaticn 20

with multiple consoles
your routines
autcmatic reply 94-95,%7

compatibtility feature rmacrc
instruction 90-94
detugging aid 94
TI/C operation code
non-I/C operation code
register usace t7-8¢,%4

te,te

14,13

14,13

€4, 89

USEE® emulator control statement

39, 8€,57

135, System/370 Model 1
145, System/370 Model 1
155, System/370 Mcdel 1
1400, definition of 124
1400 format

channel buffer

definition 16

type 1€,15
1400 storage (see:
1400 systers emulated 3
1400 tape labels in spanned
format 70,72,76-77

2
r2
02

35,34

Index

emulated 1400 storage)
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READER’'S COMMENT FORM

1401/1440/1460 OS Emulator
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As a reference source ... ]
As a classroom text ... O
As a self-study text ... O
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® What isyour occupation? ... ... e,
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