


















































































































































































































































































































































































































































































































































































This instruction performs the following functions: 

Bits 9 and 10 = 00: Register 1 shift right logical (SRL). The eight bits of the 
selected byte are shifted one position to the right. The high-order (leftmost) 
bit is replaced with a 0. The register 2 and H2 fields of the hex move instruc­
tion are not used for the shift right logical function. 

Bits9 and 10= 01: Register 1 shift right logical double (SRLD). The 16 bits 
of the selected register are shifted one position to the right. The high-order 
bit (bit Oi is replaced with a 0. The H1, H2, and register 2 fields of the hex 
move instruction are not used for the shift right logical double. 

Bits 9 and 10 = 10: Link zone portion of register 2 to the zone portion of 
register 1 (MZN). The zone digit of the register specified in register 2 is moved 
to the zone position of the register specified in register 1 and the zone digit of 
register 1 is moved to the numeric position of register 1. The results are put in 
the register specified by register 1 and have the following format: 

Reg 2 Reg 1 

Zone Zone 

Bits 9 and 10 = 11: Link the zone portion of register 2 to the numeric portion 
of register 1 (MZZ). The zone digit of the register specified in register 2 is 
moved to the zone position of the register specified by register 1 and the 
numeric digit of the register specified by register 1 remains unchanged. The 
results are put in the register specified by register 1 and have the following 
format: 

Reg 2 Reg 1 

Zone numeric 

1/0 Immediate 

I 1 0 1 Mod Fune H2 Reg 

0 3 4 7 8 11 12 13 15 

The 1/0 immediate instruction has two main functions: 

1. Transfer of a single byte of data between the LS Rs and 1/0 

2. Direct control channel and 1/0 function that may or may not include 
the data transfer 

D-10 
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Instruction Fields 

The device address is contained in WRO, bits 8·15 and is assigned as follows: 

00 =Channel 
"!!!II!"' 10 = Keyboard 

40 = Display screen 
50 = Data recorder 
50 = Mag card unit 
50 = Magnetic character readE!r 
80 = BSCA 
80 = SDLC 
AO= Disk 
DO= Diskette 
EO = Printer 

Mod: The modifier bits are device-dependent and are sent to the attachment. 
Along with the command, they define what is to be done with the data byte 
that will be sent. 

Fune: The function bits are sent on the CBO to the attachment, where they 
are decoded as one of the following commands: 

0000 = 1/0 Load 

0100 = 1/0 Sense 

0101 =Sense Interrupt Level Status Byte 

Interrupt level status byte is pl :iced in the WR designated by bits 
12-15 of the instruction. 

10 =Disk 
20 = Keyboai;d, Printer 

Device address from 
WRO, bits 8-15 

0110 =Microprocessor Sense (note 1) 

W 1000 = 1/0 Control Load 

'-' 

1010"" Microprocessor Load (note 2) 

1100 = 1/0 Control Sense 

H2: This bit is used to select the high or low byte of the selected LSR: 

H2 = 0 - Select low byte 
H2 = 1 - Select high byte 

Reg: This field selects one of eight registers in an LSR stack. This register 
will contain the byte of data or control information that is to be sent to the 
attachment. 

For more detail on these instructions see IBM Maintenance Library, System/32 
Theory Diagrams, SY31-0346. 

Micro Instruction Formats D-11 
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Notes: 
1. CPU Microprocessor Sense: 

Modifier 
Bits 4-7 BitO Bit 1 Bit2 Bit3 Bit4 Bit5 Bit& Bit7 

0100 Stop Main Overlap IPL 1/0 Sys Go Micro 
Console key storage off device request step flag interrupt 
status address select mode check 
byte compare switch 

0101 Switch 3 SWitch 3 Switch 3 Switch 3 Switch 4 Switch 4 Switch 4 Switch 4 
Address 8 4 2 1 8 4 2 1 
data 
switches 
3and 4 

0110 8.19 16.38 32.77 65.54 131.1 262.1 524.3 1 
Timer low ms ms ms ms ms ms ms ms 
byte1 

0111 32 64 128 256 512 1.02 2.05 4.10 
Ti""'{ high /.IS /.IS /.IS /.IS /.IS ms ms ms 
byte 

1001 Switch 1 Switch 1 Switch 1 Switch 1 Switch 2 !switch 2 Switch 2 Switch 2 
Address 8 4 2 1 8 4 2 1 
data 
switches 
1and2 

1010 SOR MOR Storage ALU Control Main Not Micro loop 
CPU p p gate gate storage storage used check 
error check check p p 

~~~~)~AR invalid 
byte check check addr/SAA 

check check 

1011 Flag Plus Minus Zero Carry Hi Low Equal 
PCR log log log log 

('°'\' 
''---./' 

,...... .. \ 1Contents of these bytes are in 1 's complement form. 

""· . .,, 
J' ~ """"""', 
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Notes (continued): 

2. Microprocessor Load: 

Modifier Modifier 2 

I -
Bits 4-7 Function Bits 12-15 

~ 0000 Load PCR 1111 
0001 Reset carry.set equal 1111 
0010 Reset event indicator 2 1111 
0011 Reset event indicator 3 1111 
0100 Reset event indicator 4 1111 
0101 Reset event indicator 5 1111 
0110 Reset event indicator 6 1111 

~ 0111 Reset event indkator 7 1111 
1000 Set flag 1111 
1001 No-op 1111 
1010 No-op 1111 
1011 Reset flag 1111 
1100 No-op 1111 
1101 No-op 1111 
1110 No-op 0000 
1110 Set 1/0 service request 0001 

~ 1110 Reset 1/0 service request 0010 
1110 Processor check halt 0011 
1110 Disable checks 0100 
1110 Enable interrupt~ 0101 
1110 Disable interrupts 0110 
1110 Enable checks 0111 
1110 No op 1000 
1110 No op 1110 
1111 Set CPU workinQ 0000 
1111 Reset stop latch 0001 
1111 Reset MC I latch 0010 
1111 Reset go latch 0011 
1111 Enable microloop timeout 0100 
1111 Set stop latch 0101 
1111 Reset retry/microloop timeout 0110 

and set go 
1111 Set retry 0111 
1111 Enable 1/0 clocks 1000 
1111 No-op 1001 
1111 Reset I /O clocks 1010 
1111 Disable 1/0 clocks 0011 

~ 
1111 No-op 1100 
1111 Reset CPU worki-,1g 1101 
1111 Processor wait 1110 

Micro Instruction Formats D-13 



Storage (LC, LM, STC, STM) 

Reg 1 I 1 I W I C I DI V Reg 2 

0 3 4 5 7 8 9 10 11 12 13 15 

Storage is used for accessing either control storage or main storage. Data can 
be transferred to or from the LS Rs. 

The functions that can be performed are specified by bits 4 and 8-12 as 
follows: 

Bit 4 =High byte 
Bit 8 =Always 1 
Bit 9 = 0-Read 

1-Write 
Bit 10 = 0-Main 

1-Control 
Bit 11 = 0-1 ncrement 

1-0ecrement 
Bit 12 = 0-No increment or decrement 

1-lncrement or decrement by 1 

l/OStorage 

Modifier 0 W C D V Reg 2 

0 1 0 0 xxxx xxx 

0 3 4 789101112 13 15 

The function of 1/0 storage is to transfer one byte of data between main/ 
control storage and the l/O device. 

The device address is contained in work register 0, low, as follows: 

00 =Channel 
10 = Keyboard 
40 = Display screen 
50 = Data recorder 
50 = Mag card unit or magnetic character reader 

80 = BSCA 
80 = SDLC 
AO= Disk 

DO""' Diskette 
EO =Printer 

D-14 
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The functions that can be performed are specified by bits 4 and 8-12 as 
follows: 

I Bits :41819110111112 I Mnemonic I Description 

~ 
0 0 0 

f 
WTCL 1/0 load to control storage 

0 0 WTCH increase R2 by 1 

0 0 ( WTCL 1/0 load to control storage 
0 WTCH decrease R2 by 1 

0 0 0 0 
f 

WTCL 1/0 load to control storage 

\~ 1 0 0 0 WTCH R2 (no change) 

0 0 0 0 

f 
RDCL 1/0 storage from control storage 

1 0 0 0 ROCH increase R2 by 1 

0 0 0 
\ 

ROCL I /0 storage from control storage 
1 0 0 ROCH decrease R2 by 1 

0 0 0 0 0 
f 

ROCL 1/0 storage from control storage 
0 0 0 0 ROC~ R2 (no change) 

~ x 0 0 0 WTM 1/0 load to main storage, increase 
R2 by 1 

x 0 0 1 1 WTM 1/0 load to main storage, decrease 
R2by 1 

x 0 0 0 WTM 1/0 load to main storage, no change 

x 0 0 0 0 ROM 1/0 storage from main storage, 
increase R2 by 1 

x 0 0 0 ROM 1/0 store from main storage; 
decrease R2 by 1 

x 0 0 0 0 0 ROM 1/0 store from main storage 
(no change) 

Micro Instruction Formats D-15 



( 

( I 

() 

D-16 



-

Appendix E. Request Indicator Byte (RIB) Values 

The RIB is used as a means of i;ommunication between the calling routine and 
the supervisor. Three types of RIB values are described in this section: 

• Primary RIB equates (X'OO"'-X'OF') (Figure E-1) 

• Relocatable loader RIB equates (X'40'-X'70') (Figure E-2) 

• Transient loader RIB equates (X'80'-X'97') (Figure E-3) 

I Requested Function 

Return program level 

Communications area address 
Reset interrupt 
Wait SVC (X'OOOC'-see note) 
Disk IOS IX'0008'-see note) 
Pull main storage from disk 
Perform stack functions (unstack) 
Dump {X'OOOO'-see note) 
Return from transient (X'0012' -see note) 
Reserved for use by control storage function 
Disable interrupts 
Enable interrupts 
Push main storage to disk 
Perform stack functions (load from stack) 
Perform stack functions (store to stack) 
Queue/dequeue 

Load control storage transient area 

RIB (hex) I 

00 
01 
02 
03 
04 
05 
06 
07 
08 
09 
OA 
OB 
oc 
OD 
OE 
OF 

Note: Functions noted have unique SVCs in the first 256 bytes of main stor­
age, and can be evoked by branching to the indicated address. The RIB value 
shown is the 0-byte for the SVC instruction at that address. These functions 
can also be evoked by branching to the general RIB request SVC at X'0004' 
and using the indicated RIB following the branch. 

Functions not noted can be evoked by branching to the general RIB request 
SVC at X'0004' and using the indicated RIB following the branch. 

RIB 08 is the 0-byte for the general RIB request SVC at location X'0004'. 
It must not be used as an RIB by• a main storage function branching to the 
general RIB request SVC, since its RIB value is reserved for internal storage 
purposes and unpredictable results can follow. 

Figure E-1. Primary RIB Equates 

Request Indicator Byte (RIB) Values E-1 



) Requ~ed Function 

Load by relative sector 
Load to address 
Load to address with find 
Fetch 
Fetch with find 
Fetch to address 
Fetch to address with find 
System fetch to address 
System fetch to address with find 

Figure E-2. Relocatable Loader RIB Equates 

I Requested Function 

Explicit SS/#transient request 
Library find 
Open 
Close 
End of job 
Syslog 

RIB (hex) J 

40 
68 
69 
70 

71 
78 
79 
7C 
70 

RIB (hex) I 
80 
81 
82 
83 
84 
85 

Sysin S6 
Scheduler work area-Get S7 
Scheduler work area-Put SS 
Scheduler work area-Read/write S9 
VTOC read/write disk SA 
Allocate SB 
Fast find SC 
Rollin SD 
Roll out SE 
RPG halt BF 
.Error logging 90 
VTOC read/write diskette 91 
~~ m 
Source get 93 
System message 94 
Library open/close 95 
Prepare diskette 96 
Printer error recovery 97 

Offline linkage 98 
Special request RIB 99 
(See the secondary RIB table for a list of word processing 
transients associated with each secondary RIB) 

Note: X'SO' is the bit mask for transient RIB calls; X'40' is the refresh bit 
mask for transient RI Bs. 

Figure E-3. Transient Loader RIB Equates 

J Requested Function 

Load and save WPWA (word processing work areal 
Keyboard redefine 
Security key conversion transient 
Job-to-job inquiry 
Variable microcode location finder 
Scratch file deallocator 

Figure E-4. Secondary RIB Table 

E-2 

RIB (hex) I 
9902 
9903 
9904 
9905 
9906 
9908 
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Appendix F. Message-Issuing Module Identification 

Figure F-1 shows a typical formatted error display, certain areas of which are 
further defined and fisted to assist in isolating a message and in determining 
which system control program module issued the message. 

ERROR SCP 
FILE NOT 0 

Message 
identification 
c0de (MIC) 

( 123) ? 

(See note.) 

System Component 

Note: Two identification characters are contained in the syslog parameter list. 
1f the syslog parameter list does not contain these optional characters, blanks 
will be displayed. (In this e>:ample, FO represents the module ID of the module 
issuing the error message.) 

I Function 

Level 1 - Headings 

Level 2 - Abnormal 
termination errors 

I ABEND) 

-I Message 
Identification 
Code (MIC) 

0000-0999 

0000-0018 

Load request not 0000 
from user area 

Attempt to load 0001 
module below user 
area 

Attempt to relocate 0002 
module with no 
RLDs 

SVC instruction not 0003 
in first 256 bytes of 
main storage 

System Component 

Component1 Subcom-1 Module 
ID [I ponent ID] 10 

H H 

H H 

Figure F-1 (Part 1of10). Message-Issuing Module Identification Aid 

Message-Issuing Module Identification F-1 
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Function 

(ABEND) continued 

Disk save area overflow 

Push stack overflow 

Push stack underflow 

Register stack overflow 

Register stack underflow 

Invalid stack 
displacement 

Bad IOB parameter 

Unrecoverable user 
IOB disk error 

Disk interrupt time-
out check 

Invalid 0-byte or 
Invalid R-byte 

Invalid address 

Invalid op code or 
invalid operation 

Dump storage request 
or terminate job 

Invalid transient 
number parameter 

Control storage 
process ch eek 

Message 

Identification 
Code (MIC) 

0004 

0005 

0006 

0007 

0008 

0009 

0010 

0011 

0012 

0013 

0014 

0015 

0016 

0017 

0018 

System Component 

Component Subcom- Module 
ID ponent ID ID 

Note: Information on what caused this error can be found at MCLGAREA 
in control storage. (See IBM System/32 Control Storage Logic Manual, 
SY21-0533.) 

Figure F-1 (Part 2 of 10}. Message-Issuing Module Identification Aid 
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I Function 

Level 2 - Abnormal 
termination errors 
{continued) 

Message 
Identification 
Code (MIC) 

System Component 

Component Subcom- Module 

ID ponent ID ID 

When this error occurs, 0033 
the field $ERR MIC at 
location X'0070' in 
control storage con-
tains a number identi-
fying the error. 

Number at $ERRMIC 

0 

4 

5 
6 

9 

10 ~ 11 
12 

13 f 14 
15 

16 } 

17 i 
18 

Loader SVC 
errors 

SVC processor 
error 

Push SVC 

errors 

Reg stack 
errors 

Store-to-stack 
SVC error 

Disk IOS 
errors 

Emulator/ECS 
supervisor 
detected errors 

Entry for dump-
storage-and-
terminate-job 
SVC 

CS xient 
loader SVC 
errors 

Description of Error 

Load request not from user area 
Attempt to toad module below user area 
Attempt to relocate module with no R LDs 

Main storage SVC instruction not in first 
256 bytes of main storage 

Disk save area overflow 
Push stack overflow 
Push stack underflow 

Stack overflow 
Stack underflow 

Invalid stack displacements 

Bad 108 parameters 
Unrecoverable user 108 disk error 
Disk interrupt timeout check 

Invalid 0-code or R-code 
Invalid address 
Invalid op code or operation 

Dump storage/terminate job 

Invalid transient number parameter 
Control storage process check 

Figure F-1 (Part 3 of 10). Message-Issuing Module Identification Aid 
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System Component 

Message 
Identification Companent Subcom- Module 

Function Code (MIC) ID ponent ID ID 

{ 3200-3305 
BSCA/SDLC-SNA 4400-4499 B 

BSCA 4800-4899 B c 
#sSCH B c CH 

#sSCL B c CL 
#sSLO B c LO 

#sSOB B c OB 
#sSST B c ST 

SDLC-SNA B s 
#SDJ1 B D LC 
#SDJ3 B s NA 

SCHEDULER { 1030-1309 c 
INITIATOR 1351-1355 c 

#IND1 1364, 1367 c 01 
#IND2 1320-1350 c 02 
#INPO 1356-1363 c PO 
#INP1 1365-1366 c Pl 

1368-1473 
ALLOCATE 1476-1479 c A 

#sTDA 1481-1483 c A DA 
#STDD 1487-1488 c A DD 
#STFI 1490-1492 c A Fl 
#sTFT 1496-1499 c A FT 
#INFO c A FO 
#INF1 c A Fl 
#INF3 c A F3 

READER/INTERPRETER 3700-3825 c R 
#RDCM c R CM 
#ROOT c R OT 
#ROFL c R FL 
#RDFM c R FM 
#RDIC c R IC 
#RDIM c R IM 
#RDLD c R LO 
#RDLG c R LG 
#RDMK c R MK 
#RDML c R ML 
#ROMM c R MM 
#ROMS c R MS 
#RDPS c R PS 
#RDRN c R RN 
#RDRT c R RT 
#RDSL c R SL 
#RDSW c R SW 

TERMINATOR 1310-1319 c T 
#TME1 c T El 

Figure F-1 (Part 4 of 101. Message-Issuing Module Identification Aid 
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System Component 

I Function 

IM~~ 
Component l Subcom-1 Module Identification 
ID ponent ID ID Code (MIC) 

COMMANDS 

DATA MANAGEMENT ~ 2'.100-2219 D 
DISK CLOSE 2'.130-2234 D c 

#TMDS 2:151-2252 D c DS 
#CDIF D c IF 
#CLOZ D c oz 
#CDUF D c UF 

#FSCP D c CP 
DISK OPEN D D 

#FSPO D D PO 

#ODCB D D CB 
#ODDI D D DI 

#oDD2 D D D2 

#OPEN D D EN 

#ODFM D D FM 

#OD Fl D D F1 
#ODPM D D PM 

#ODSB D D SB 

#ODSO 1474, 1485-1486 D D so 
DISKETTE CLOSE 1489, 1493-1495, D L 

#CDR1 2214-2227 D L R1 
#CDZL D L ZL 

DISKETTE OPEN D 
#ODl1 D 11 
#ODZP D p ZP 

DISKETTE OPEN NEXT D E 
#ODNV D E NV 

MAGNETIC 
4950-4999 

CHARACTER READER 

#MI08 D M Ml 

OLMV D 0 
#oMOAD D 0 AD 
#$OMDO D 0 DO 
#$OMLK D 0 LK 

LINKAGE EDITOR 3,J00-3099 E L 

$LINKB E L KB 

~LINKD E L KD 
$LINKE E L KE 
$LINKF E L KF 
$LINKG E L KG 
$LINKH E L KH 
$LINKJ E L KJ 
$LINKK E L KK 
$LINKM L KM 

Figure F-1 (Part 5 of 10). MeS'S3ge-lssuing Module Identification Aid 

Message-Issuing Module Identification F-5 
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System Component 

Message 
Identification Component Subcom- Module 

Function Code (MIC) ID pcnent ID ID 

OVERLAY LINKAGE 
3100-3199 

EDITOR 
#oLER 0 ER 
#oLINK E 0 NK 

WORD PROCESSING 4700-4799 E w 
#WP#AX E w AX 
#WP#BR E w BR 

#WP# DI E w 01 

#WP#JI E w JI 
$WPJAT E w JA 
$WP JCT E w JC 

$WPJIT E w JI 
$WPLUF E w LU 
$WPLUP E w UP 

$WPURG E w PU 

#WP#1M E w MC 
#WP#2M E w MC 

#WP#3M E w MC 

#WP#4M E w MC 

#WP#5M E w MC 
#WP#6M w MC 

#WP#7M E w MC 

#WP#SM E w MC 

#wP#9M E w MC 
#WP#NL E w NL 
$WPPBI E w Bl 
$WPS ET E w SE 

WORD PROCESSING 
COMMUNICATIONS 2300-2399 

UTILITY 
$WCBS E w CB 
$WCIN E w Cl 

$WCLI E w CL 
$WCSI E w cs 

IOS 
DISK 
CARD 1/0 2900-2915 H 

#sBR12 H 12 
KEBOARD/CRT K 

#KIKEY K CH 
#KIOPN K OD 

PRINTER 
#POE30 LE 
#POE50 p ME 

Figure F-1 (Part 6 of 101. Message-Issuing Module Identification Aid 
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System Component 

I Function 

,M~e 
Component I Subcom- J Module Identification 
ID ponent ID ID Code (MIC) 

[-,,.,_~;' 

11 R 
#IGBLD R DB 
#11ERP R DE 
#11PRE 

l 
R DP 

#1110s 2069-2073 R DS 
2099-2103 

LIBRARIAN 2139-2143 L 
'<:~c:; $MADLT 2176-2181 L M DL 

$MAHLT 2400-2599 L M HL 
$MAINT L M IN 
$MALOC L M LO 
$MALTL L M LT 
$MACND L M ND 
#ODNP L M NP 

"'?-~ #OXRF L M OX 
$MAPUR L M PU 
$MARDR L M RD 
$MARFF L M RF 
$MARTF L M RT 
$MAIST L M ST 
$MA TFS L M TF 
$MATLS M TL 

SYSTEM SUPPORT T 
SYSTEM FIND T 

#sPFN T F SP 
SYS LOG T G 

#sYTGL T G GL 
#SYSLG T G LG 
#sYXTG T G TG 

SYS LIST T L 
#SYLST T L LY 

MESSAGE RETRIEVE T M 
#MGRET T M RT 

SYSIN T s 
#SYSIN T IN 
#STSS T s SS 
#sTS2 T s S2 

ROLLIN/ROLLOUT T R 
#sTRI T R RI 
#STRO T R RO 

VTOC HANDLING T v 
#sSVL T v UL 

Figure F-1 (Part 7 of 10). Message-Issuing Module Identification Aid 

Message-Issuing Module Identification F-7 
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System Component 

Message 
Identification Component Subcom- Module 

Function Code (MIC) ID panent ID ID 

UTILITIES u 

$BACK 1500-1519 u A BA 

$BICR l 1520-1549, 
2182-2194 u B IC 

{ 1560-1690 

$COPY 
2052-2061 u c 
2109-2121 

$CO ADD 2144-2162 u c AD 
$COALL u c AL 
$CO GET u c CG 
$COINT u c Cl 
$COPY u c PY 
$COMSK u c SK 
$COZIP u c ZP 

$BUILD u D BU 

$SETCF l 1770-1779, u E CF 
2163-2170 

$DE LET 
l 1484, 1620-1639, 

2042-2051 
u 

$DELET u F DL 
$DELF1 u Fl 
$DELI 1 u F 11 

$FEAPR 1800-1899 u G FE 

$HIST l 1660-1669, 
2074·2079 

u H $H 

$1NIT l 1670-1689, 
2080-2088 

u NT 

$CNVRT u CN 

$PACK 2845 u K PA 

$LABEL l 1690-1719, 
2015-2021 

u L AB 

$MGBLD l 1720-1749, 
2030-2036 

u M GB 

$REN AM 2089-2099 u N AM 

$LOAD l 3900-4099. 
2133-2138 

u 0 

$LOAD u 0 LO 
$LOADI u 0 LI 

$FEDMP 1800-1899 u FE 
$0JOB 2261-2299 u 0 JB 
$REBLD u R BL 
$STATS u s TS 
$FEPCH 1800-1899 u T 

$FEPCH u T FE 
$FEKEY u T KE 

$DUPRD u u RD 

Figure F·1 (Part 8 of 10). Message~lssuing Module Identification Aid 
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System Component 

I Message 
Component 1 Subcom-1 Module 

Function 

Identification 
ID ponent ID ID Code (MIC) 

$FREE 2843-2849 u v 
$FREE u v EE 
$FREE1 u v El 
$FREE2 u v E2 
$FREE3 u v E3 

FEFIX 1800-1899 u x 
$FEFIX u x FE 
$FESUM u x SU 

SYNTAX CHECKER 4100-4299 u y 

r~·,~ 6420-6439, 

NUCLEUS 
2800-2839, v c 
2850-2880, 
6300-6399, 
6500-6699 

BWS/MRJE l 4500-4599, 
4614-4699 x 

BWS x B 
$BWDBI x w 
$BWFAL x B AL 
$BWCCO x B cc 
$BWDCI x B Cl 
$BWFCL x B CL 
$BWDCO x B co 
$BWCCR x B CR 
$BWFDA x B DA 
$BWDDI x B DI 
$BWCD2 x B D2 
$BWSEH x B EH 
$BWCER x B ER 
$BWDFT x B FT 
$BWSIH x B IH 
$BWDIO x B 10 
$BWDKI x B Kl 
$BWDLi x B LI 
$BWCMD x B MD 
$BWDMH x B MH 
$BWCM1 x B Ml 
$BWCM2 x B M2 
$BWINR x B NR 
$SWINT x B NT 
$BWFOI x B 01 
$BWFOO x B 00 

Figure F-1 (Part 9 of 10), Message-Issuing Module Identification Aid 

Message-Issuing Module Identification F-9 
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System Component 

Message 
Identification Component Subcom- Module 

Function Code (MIC) ID ponent ID ID 

$BWDPI x B Pl 
$BWDPO x B PO 
$BWDRI x B RI 
$BWDR1 x B R1 
$BWDR2 x B R2 
$BWCR3 x B R3 
$BWCSC x B SC 
$BWFSE x B SE 

$BWCSG x B SG 
$BWCSI x B SI 

$BWCSL x B SL 
$BWCSR x B SR 

$BWSUR x B UR 

MAJE x M 
#MRBM x M BM 
#MRBO x M BO 
#MRCD x M CD 
#MRl1 x M 11 

#MRl6 x M 16 
#MRKP x M KP 
#MRRP x M RP 
#DCSUP x M RT 
#MRTM x M TM 

Figure F-1 (Part 10 of 10). Message-Issuing Module Identification Aid 
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Appendix G. Conversion Aids 

This appendix includes the following conversion aids: 

~ • Hexadecimal and decimal conversion/addition 

• Records to blocks conversion for disk 

• Sector number to block number conversion for disk 

• Block number to first sector in block conversion for disk 

• Disk sector address (SS) to FDIOS (4-byte CCHS) format conversion 

• Blocks to sector address conve-rsion 

• Diskette sector address to track conversion table 

~ HEXADECIMAL AND DECIMAL CONVERSION/ADDITION 

Conversion {hex to decimal) 

To find the decimal value of a hexadecimal number, locate the hex number 
and its decimal equivalent for each position from the conversion table 
(Figure G-1). Add these values to obtain the decimal number. 

Example: Convert X'1 FA' to ·jecimal 

Hex Dec Hex Dec Hex Dec 

1 256 F 240 A 10 

3 2 1 

Positions 

X"l FA" = (256 + 240 + 10) = 506 

Conversion (decimal to hex) 

To find the hex value of a decimal number, locate 11 • .., •• ext lower decimal 
number and its hex equivalent from the conversion table {Figure G-1). Use 
the decimal difference to obtain the remaining hex numbers until the entire 
number is developed. 

Example: Convert 534 to hex 

Hex Dec Hex Dec Hex Dec 

2 512 1 16 6 6 

3 2 1 

Positions 

Decimal 534 = X'216' 

Conversion Aids G-1 
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~ 
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Q 
~ 
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~ 
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0123 

Hex 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 

c 
D 
E 
F 

Byte 

4567 

Dec Hex 

0 0 
1,048,576 1 
2,097, 152 2 
3,145,728 3 
4,194,304 4 
5,242,880 5 
6,291,456 6 
7,340,032 7 
8,388,608 8 
9,437,184 9 
10,485,760 A 
11,534,336 B 
12,582,912 c 
13,631,488 D 
14,680,064 E 
15,728,640 F 

6 

0123 

Dec Hex Dec 

0 0 0 
65,536 1 4,096 
131,072 2 8,192 
196,608 3 12,288 
262,144 4 16,384 
327,680 5 20,480 
393,216 6 24,576 
458,752 7 28,672 
524,288 8 32,768 
589,824 9 36,864 
655,360 A 40,960 
720,896 B 45,056 
786,432 c 49,152 
851,968 D 53,248 
917,504 E 57,344 
983,040 F 61.440 

5 4 

Byte Byte 

4567 0123 4567 

Hex Dec Hex Dec Hex Dec 

0 0 0 0 0 0 
1 256 1 16 1 1 
2 512 2 32 2 2 
3 768 3 48 3 3 
4 1,024 4 64 4 4 
5 1,280 5 80 5 5 
6 1,536 6 96 6 6 
7 1,792 7 112 7 7 
8 2,048 8 128 8 8 
9 2,304 9 144 9 9 
A 2,560 A 160 A 10 
8 2,816 B 176 B 11 
c 3,072 c 192 c 12 
D 3,328 D 208 D 13 
E 3,584 E 224 E 14 
F 3,840 F 240 F 15 

3 2 1 
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c 
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,j • {. t 
2 3 4 5 6 7 8 9 ABC DE 

02 03 04 05 06 07 08 09 OA OB OC OD OE OF 

03 04 05 06 07 08 09 OA OB QC OD OE OF 

04 05 06 07 08 09 OA OB OC OD OE OF 10 

05 06 07 08 09 OA OB QC OD OE OF 10 11 

06 07 08 09 QA 08 QC OD OE OF 10 11 12 

07 08 09 OA OB OC OD OE OF 10 11 12 13 

08 09 QA OB OC OD OE OF 10 11 12 13 14 

09 OA OB OC OD OE OF 10 11 12 13 14 15 

OA OB OC OD OE OF 10 11 12 13 14 15 16 

OB QC OD OE OF 10 13 14 15 16 17 

OC OD OE OF 10 11 14 16 17 18 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

F 

10 

11 

12 

13 

14 

15 

16 

17 
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19 

1A 

OD OE OF 10 

11 

11 12 

11 

12 

13 

12 

13 

14 

15 

15 
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17 18 19 1A 1 B 

OE OF 10 

OF 10 11 

10 11 12 

12 

13 

12 

13 

14 

13 

14 

15 

14 

15 

16 

16 18 19 1A 1B 1C 

16 17 19 1A 1B 1C 10 

17 18 19 1A 1 B 1C 10 1E 



RECORDS TO BLOCKS CONVERSION FOR DISK 

Determining the Number of Sequential or Direct File Blocks 

Oo the following to determine the number of blocks in a sequential or direct 
file: 

1. Multiply: number of records x record length = number of characters 

2. Divide: number of characters (from step 1 l =number of blocks 
number of characters per block (2560) 

(if there is a remainder, round to the next higher whole number) 

Determin.ing the Number of Indexed File Blocks 

Do the following to determine the number of data blocks in an indexed file: 

1. Multiply: number of records x record length= number of characters 

2. Divide: number of characters (from step 1 l =number of data 
number of characters per block (2560) 

blocks (if there is a remainder, round to the next higher whole 
number) 

Do the following to determine the number of index blocks in an indexed file: 

1. Add: 

2. Divide: 

key field length+ 3 =index entry length 

number of characters in a sector (256) 
index entry length (from step 1) 

per sector (drop fraction) 

number of entries 

3. Divide: number of records =number of 
number of entries per sector (from step 2) 

4. Divide: 

sectors (if there is a remainder, round to the next higher whole 
number) 

number of sectors (from step 3) + 3 
number of sectors per block (10) 

number of index 

blocks (if there is a remainder, round to the next higher whole 
number) 

To determine the total number of blocks required for an indexed file, add 
the number of data blocks required to the number of index blocks required. 

SECTOR NUMBER TO BLOCK NUMBER CONVERSION FOR DISK 

To convert sector number to block number, subtract 1 from the sector num· 
ber, divide the result by 10, and drop the remainder. 

G-4 



Examples: 

10511 =sector number 

(10511-1)710=1051.0 
1051 =block number 

10520 =sector number 

(10520-1) 710 = 1051.9 
1051 =block number 

BLOCK NUMBER TO FIRST SECTOR IN BLOCK CONVERSION FOR DISK 

To find the first sector in a block, multiply the block number by 10 and add 1. 

Example: 

1051 =block number 
(1051 x 10) + 1 = 10511 
10511 =first sector in block 1051 

DISK SECTOR ADDRESS (SS) TO FDIOS (4-BYTE CCHSI FORMAT 
CONVERSION (FOR 3.2. 5.0. OR 9.1 MEGABYTE DISKS) 

Directions 

1. 

2. 

3. 

4. 

5. 

Convert SS to decimal ancl subtract 
1 from result (SS - 1). 

Add 180 to (SS - 1) (for reserved 

tracks 0, 1, and 2). 

Divide sum by 120 (number of 
sectors in a cylinder). 

a. The decimal quotient is the 

CC value. 

b. If the remainder is greater than or 

equal to 60, the H bytE~ = X'01' 
c. If the remainder is less than 60, 

the H byte = x·oo·. 
d. If the remainder is greater than or 

equal to 60, the remainder minus 
60 = S; if the remainder is less than 

60, the remainder= S. 

Convert the CC value to hex (two 

bytes). 

Convert the S value to hex (one byte). 

Example (assume SS 
to be X'OOBF') 

X'OOBF' = 191 
191 - 1 = 190 

190 + 180 = 370 

370 + 120 = 3, remainder 

of 10 
cc= 3 

H = x·oo· 

s = 10 

CC= X'0003' 

S = X'OA' 
CCHS = X'0003000A' 
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DISK SECTOR ADDRESS {SS) TO FDIOS (4 BYTE-CCHS) FORMAT 
CONVERSION (FOR 13.7 MEGABYTE DISK) 

Directions 

1. 

2. 

3. 

4. 

5. 

Convert SS to decimal and subtract 
1 from the result (SS - 1) 

Add 300 to (SS - 1) (for reserved 
tracks 0 through 5) 

Divide the sum by 180 (number of 
sectors in a cylinder) 
a. The decimal quotient is the 

CC value 
b. If the remainder is greater than or 

equal to 120, the H byte is X'02' 
and the S value is the remainder 
minus 120 

c. If the remainder is less than 120 
and greater than or equal to 60, 
the H byte is X'01' and the S value 
is the remainder minus 60 

d. If the remainder is less than 60, 
the H byte= X'OO' and the S value 

is the remainder 

Convert the CC value to hex {2 bytes) 

Convert the S value to hex (1 byte) 

Example {SS= X'OOBF) 

X'OOBF' = 191 
191 - 1 = 190 

190 + 300 = 490 

490+180 = 2, remainder of 
130 
cc= 2 

H = X'02' 
s = 10 

CC= X'0002' 

S = X'OA' 
CCHS = X'0002020A' 

BLOCKS (VTOC DISPLAY) TO SECTOR ADDRESS CONVERSION 

1. Multiply the number of blocks by 10. 

2. Add 1 to the product. 

3. Convert the sum to hex. 
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Sector Address (SS) Sector Address (SS) 
(in decimal) (in hex) Track Number 

From Through From Through Decimal Hex 

~ 26 0001 001A 0 00 
27 52 001E' 0034 01 
53 78 0035 004E 02 
79 104 004F 0068 3 03 
105 130 0069 0082 4 04 
131 156 0083 009C 5 05 
157 182 009[1 0086 6 06 

~ 183 208 OOB7 ODDO 07 
209 234 0001 ODEA 8 08 

235 260 ODEE\ 0104 9 09 
261 286 0105 011E 10 OA 
287 312 011 F 0138 11 OB 
313 338 0139 0152 12 oc 
339 364 0153 016C 13 OD 
365 390 016D 0186 14 OE 

'~ 391 416 0187 01AO 15 OF 
417 442 01A1 01BA 16 10 
443 468 01 BE: 01D4 17 11 
469 494 010~1 01EE 18 12 
495 520 01EF 0208 19 13 
521 546 0209 0222 20 14 
547 572 0223 023C 21 15 
573 598 023D 0256 22 16 
599 624 0257 0270 23 17 
625 650 0271 028A 24 18 
651 676 0288 02A4 25 19 
677 702 02AE, 02BE 26 lA 
703 728 02BF 02D8 27 18 
729 754 0209' 02F2 28 lC 
755 780 02F3 030C 29 1D 
781 806 030D 0326 30 1E 
807 832 0327 0340 31 1 F 
833 858 0341 035A 32 20 
859 884 035B 0374 33 21 -885 910 0375 038E 34 22 
911 936 038F 03A8 35 23 
937 962 03A9 03C2 36 24 
963 988 03C3 03DC 37 25 
989 1014 03DD 03F6 38 26 
1015 1040 03F7 0410 39 27 
1041 1066 0411 042A 40 28 
1067 1092 042B 0444 41 29 - 1093 1118 0445 045E 42 2A 
1119 1144 045F 0478 43 2B 
1145 1170 0479 0492 44 2C 
1171 1196 0493 04AC 45 2D 
1197 1222 04A[I 04C6 46 2E 
1223 1248 04C7 04EO 47 2F 
1249 1274 04E1 04FA 48 30 cw 
Figure G-3 (Part 1 of 2). 128 Byte Format Diskette Sector Address to Track 

Conversion Table 
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Sector Address (55) Sector Address (55) 
(in decimal} (in hex) Track Number 

From Through From Through Decimal Hex 

1275 1300 04F8 0514 49 31 
1301 1326 0515 052E 50 32 
1327 1352 052F 0548 51 33 
1353 1378 0549 0562 52 34 
1379 1404 0563 057C 53 35 
1405 1430 0570 0596 54 36 
1431 1456 0597 0580 55 37 
1457 1482 0581 05CA 56 38 
1483 1508 05C8 05E4 57 39 
1509 1534 05E5 05FE 58 3A 
1535 1560 05FF 0618 59 38 
1561 1586 0619 0632 60 3C 
1587 1612 0633 064C 61 30 
1613 1638 0640 0666 62 3E 
1639 1664 0667 0680 63 3F 
1665 1690 0681 069A 64 40 
1691 1716 0698 0684 65 41 
1717 1742 0685 06CE 66 42 
1743 1768 06CF 06E8 67 43 
1769 1794 06E9 0702 68 44 
1795 1820 0703 071C 69 45 
1821 1846 0710 0736 70 46 
1847 1872 0737 0750 71 47 
1873 1898 0751 076A 72 48 
1899 1924 0768 0784 73 49 
1925 1950 0785 079E 74 4A ---------------------
1951 1976 079F 0788 75 48 
1977 2002 0789 0702 76 4C 

Figure G-3 (Part 2 of 2). 128 Byte Format Diskette Sector Address to Track 
Conversion Table 

G-8 



Sector Address (SS) 
(in decimal) 

From 

27 
35 
43 
51 
59 
67 
75 

83 
91 
99 
107 
115 
123 
131 
139 
147 
155 
163 
171 
179 
187 
195 
203 
211 
219 
227 
235 
243 
251 
259 
267 
275 
283 
291 
299 
307 
315 
323 
331 
339 
347 
355 
363 
371 
379 
387 
395 
403 
411 
419 
427 
435 

Through 

26 
34 
42 
50 
58 
66 
74 
82 
90 
98 
106 
114 
122 
130 
138 
146 
154 
162 
170 
178 
186 
194 
202 
210 
218 
226 
234 
242 
250 
258 
266 
274 
282 
290 
298 
306 
314 
322 
330 
338 
346 
354 
362 
370 
378 
386 
394 
402 
410 
418 
426 
434 
442 

Sector Address (SS) 
(in hex} 

From 

18 
23 
w 
33 
3E 

43: 
4E 

53 
58 
63 
68 
73 
78 
83 
88 
93 
98 
A:I 
AEI 
83 
BE' 
C3: 
CE 
DC: 
DEi 

E3 
EB 
F3 
F8 
103 
108 
113 
118 
123 
128 
133 
136 
143 
14'3 
153 
158 
16:3 
168 
173 
1713 
18:3 
18B 

19:3 
198 
1A3 
lAB 
1B3 

Through 

lA 
22 
2A 
32 
3A 
43 
4A 
52 
5A 
62 
6A 
72 
7A 
82 
8A 
92 
9A 
A2 
AA 
82 
BA 
C2 
CA 
D2 
DA 
E2 
EA 
F2 
FA 
102 
10A 
112 
11A 
122 
12A 
132 
13A 
142 
14A 
152 
15A 
162 
16A 
172 
17A 
182 
18A 
192 
19A 
1A2 
1AA 
1B2 
1BA 

Track Number 

Decimal Hex 

0 

2 
3 
4 
5 
6 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 

00 
01 
02 
03 
04 
05 
06 
07 
08 
09 
OA 
OB 
oc 
OD 
OE 
OF 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
lA 
1B 
lC 
1D 
1E 

1 F 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
2A 
2B 
2C 
2D 
2E 
2F 
30 
31 

32 
33 
34 

Figure G-4 (Part 1 of 2). 512 Byte Format Diskette Sector Address to Track 
Conwersion Table 

Conversion Aids G-9 



.Sector Address (SS) Sector Address (SS) 
(in decimal) (in hex) Track Number 

From Through From Through Decimal Hex 

443 450 1BB 1C2 53 35 
451 458 1C3 1CA 54 36 

459 466 lCB 1D2 55 37 
467 414 103 lDA 56 38 
475 482 IDB 1E2 57 39 
483 490 1E3 lEA 58 3A 
491 498 lEB 1 F2 59 38 
499 506 1F3 1FA 60 3C 
507 514 lFB 202 61 30 
515 522 203 20A 62 3E 
523 530 208 212 63 3F 
531 538 213 21A 64 40 
539 546 218 222 65 41 
547 554 223 22A 66 42 
555 562 228 232 67 43 
563 570 233 23A 68 44 
571 578 238 242 69 45 
579 586 243 24A 70 46 
587 594 248 252 71 47 
595 602 253 25A 72 48 
603 610 258 262 73 49 
611 618 263 26A 74 4A 
-------------------
619 626 268 272 75 48 
627 634 273 27A 76 4C 

Figure G-4 (Part 2 of 2). 512 Byte Format Diskette Sector Address to Track 
Conversion Table 

( 
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Appendix H. Formats and Parameters for OCL Statements, IBM 
Command Statement Formats, and Command Statement Formats 
for I BM Service Procedures 

...,- For an extended description o-f the parameters listed in the figures in this 
appendix (Figures H-1, H-2, H·3, and H-4), refer to the IBM System/32 
System Control Programming Reference Manual~ GC21-7593. 

Where Statement 
Appears in Job 

Statement Function Stream Restrictions on Use 

'W 
II COMPILE Tells the system Must follow LOAD 

which source statement and pre-
program to be cede the RUN 
compiled statement 

II DATE Supplies the Must follow LOAD Only one DATE 
system with statement and pre- statement is al lowed 

·~ a date; this cede the RUN between a LOAD 
date is given statement except and a RUN 

to disk files at IPL time, when statement 
being created it must precede 

the first LOAD 
statement 

II Fl LE Supplies infor- Must follow LOAD Required for every 
mation to the statement and pre- new disk file created 
system about cede the RUN and existing disk 
the disk file statement files being allocated 

II FORMS Instructs the May appear any-
system to where among the 
change the OC L statements 
number of 
lines printed 
per page 

~ 
II IMAGE Tells the sys- May appear any- Required if the 

tern to replace where among the printer belt has 
the print belt OCL statements been changed to 
image area one with a different 
wlth charac- character set 
ters keyed in 
or read from 
a member in 

"~ the source 
library 

//INCLUDE Identifies the May appear any- Can be no more 
procedure where among the than 16 levels of 
member to be OC L statements nested procedures 

~ 
merged into 
job stream 

Figure H-1 (Part 1 of 3). Table of OCL Statements 
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Where Statement 
Appears in Job 

Statement Function Stream Restrictioils on Use 

II LOAD Identifies the Must be the first Required in the job 
LOAD pro- statement in a set stream for the pro-
gram to be of statements for gram to be run 
executed a LOAD program 

II LOG Instructs sys- May appear any- Only one logging 
tern to start or where among the device (CRT or 
stop printing OCL statements PRINTER) may be 
OCL statements specified 
and messages 
on the printer-
also allows con-
trol of page 
skipping at 
end of job 

II MEMBER Changes the May appear any-
message mem- where among the 
ber from which OCL statements 
messages come 

II PAUSE Tells the pro- May appear any- Operator must 
gram to stop where among the restart the program 
in order to OCL statements 
give the aper-
ator time to 
perform a 
function 

II RUN Indicates the Must be the last Required in the job 
end of the OCL statement stream for the pro-
OCL state- gram which is to be 
ments for a run 

program and 
tells system 
to run the 
program 

JI SWITCH Used to set May appear any- Only one switch 
one or more where among the statement is allowed 
external indi- OCL statements between a LOAD 
cators on or and a RUN statement 
off or leave 
the indicator 
as it is 

JI SYSUST Changes the May appear any-
device used where among the 
as syslist QC L statements 
(printer or 
display 
screen) 

Figure H-1 (Part 2 of 3). Table of OCL Statements 
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~ 

~ 

~ 

Where Statement 
Appears in Job 

Statement Function Stream Restrictions on Use 

* (comment) Explains the May appear any- The * must be in 
job and does where among the the first position 
not affect OCL statements 
the program 
in operation 

/* (end of Indicates the Last record of an Not allowed in a 
data) end of a daw input data file procedure 

file entered 
from the 
keyboard 

II* (message) Displays mes- May appear any-
sage to where among the 
operator OCL statements 

Figure H-1 (Part 3 of 3). Table of OCL Statements 

I statement 

II COMPILE 

II DATE 

II Fl LE 
(disk) 

Parameter 

SOURCE-name 

mmddyy or vymmdd 
or ddmmyy 

NAME-filename 

NAME·COPYIN 
or 

NAME-COPYO 

UNIT-Fl 

LABEL-filename 

RECORDS-number 
or 

BLOCKS-number 

LOCATION-blocknumber 

RETAIN-T or 
RETAIN.Sor 
RETAIN-P 

DATE-rnrnddyy or 
DATE-ddmmyy or 
DATE-yyrnrndd 

Figure H~2 (Part 1 of 3). Table of Parameters 

Meaning of Parameter 

Name of source program. 

System date, or date within 
a set of statements (job date). 

Name the program uses to 
refer to the fife. 
For certain utilities programs, 
refer to the input file. 
For certain utilities programs, 
refer to the output file. 

Location of the file is or will 
be the disk. If the parameter 
is not specified, default is F1. 

Name by which your file is 
identified on disk. 

Amount of space needed on 
a disk for a file. 

Number of the block where the 
file begins or is to begin. 

Temporary file. 
Scratch file. 
Permanent file. 

Tells the system the date 
the file was created. 

Statement Formats H-3 



Statement Parameter Meaning of Parametpr 

II Fl LE NAME-filename Name the program uses to 
(diskette) refer to the file, 

UNIT-11 Location of the file is or 

will be the diskette. 

LABEL-filename Name by which your file is 
identified on the diskette. 

RETAi N-retention-Pays The number of days a file 
is rl;!tained before it expires; 
maximum is 998. If you 
specify 999, the expiration 
date is set to 99/99/99, 
creating a permarrent file. 
Default is 1 day, 

DATE-mmddyy or Tells the system the date 
DATE-ddmmyy or the file was created. 
DATE-yymmdd ..... ~ 
PACK-vol-id Indicates the volume identi-

fic;ation of the diskette. 

II FORMS LINES-value 1ndicatas number of lines to 
be printed per page. 

//IMAGE HEX Indicates characters are in 
or hex form. 

CHAR Indicates characters from the 
input device are in EBCDIC 

or form. 
MEM or MEMBER Indicates characters are in a 

source member in the library. 

number Number of new characters. 

name Identifies the source member 
name in the library contain-
ing the chain image data. 

//INCLUDE procedure-name Name that identifies the pro-
cedure in the library. 

II LOAD program-name Name of program that is to 
be loaded from disk. 

II LOG CRT Use display screen only as 
or logging device. 

PRINTER Use printer and display screen 
as logging device. 

EJECT Skip to next page at end of job. 
or 

NO EJECT Do not skip to next page at 
end of job. 

Figure H-2 (Part 2 of 3). Table of Parameters 
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I Statement Parameter 

II MEMBER PROGRAM1-name 

PROGRAM2-name 

USER 1-name 

USER2-name 

II PAUSE None 

II RUN None 

II SWITCH 

II SYSLIST 

Eight external 
indicators {lJPSI) 

CRT 

PRINTER 

OFF 

* (comment) None 

/* (end of None 
data) 

II * (message) msg-id 

'message' 

Figure H-2 (Part 3 of 3). Table of Parameters 

Meaning of Parameter 

Name of the load member used 

for problem program level 1 
messages; if name is 0, the 
member name is cleared. 

Name of the load member used 
for problem program level 2 

messages; if name is 0, the 
member name is cleared. 

Name of the load inember used 

for user program or level 1 
OCL message statements; if 
name is 0, the member name 
is cleared. 

Name of the load member used 
for user program or level 2 
OCL message statements; if 
name is 0, the member name 
is cleared. 

1 =Set on 
X = Unaffected 
0 ~Set off 

Use the CRT as the sys list 
device. 

Use the printer as the syslist 
device. After an IPL, the 
printer is the syslist device. 

Ignore subsequent request 
for syslist output. 

The identification of a mes­
sage in the assigned USER1 
message member. 

A character string which is 
the actual message. 
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ALTERBSC [BRA TE- ~~!J [.cLOCK- l ~D [,DEBUG- l~D 
[ERC- llumber}J[sLINE- l~}J[mT- ~~n [.TONE- J~n 

Note: At least one parameter must be given in each AL TERBSC statement. 

AL TERSDL [BRA TE- l~fJ [,CLOCK- l~\J [.DEBUG- l~ !J 
[,SLINE- l~\J [,TEST- l~}J [.TONE- l~}] 

Note: At least one parameter must be given in each ALTERSDL statement. 

APCHANGE [#blocks] [,filename [,CLEAR]] 

Note: At least one parameter must be given in each APCHANGE statement. 

fr
1
eetention-days] 

BACKUP vol-id, L1. 

BWSUD sluname, host 

BWSUR sluname 

COMPRESS 

CONDENSE 

CONVERT 

[ ,filename J 
,#LIBRARY 

[ l r; J r; J [,"!_umber of copies] COPYl1 ALLJ ,,vol-id, i?ELETE , t_"RESERVE 

or 

[
mmddyyJ 

COPYJ1 filename, ddmmyy. ,vol-id,, 
yymmdd 

~RESERVE] 

CREATE sourcename [REPLACE] 

lmmddyyf 
DATE ddmmyy 

yymmdd 

DCPR1 NT filename 

[-F111] DELETE filename, ~SCRATCHJ [,mmddyy] 
REMOVE ,ddmmyy 
ERASE ,yymmdd 

figure H-3 (Part 1 of 6). IBM Command Statement Formats 
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DISPLAY filename [:;d:dr~~~l 
,yymrnddj 

or 

DISPLAY filename, ddmrnyy ,RECORD,value-1 [,vatue-2] [
mmdclyy] 

yymmdd 

FROM LI BR library-name, [',~~~rE J. [;:~~:;;~~~e] , 
SUBR 
LIBRARY 

[j;\}-.--Q~e~tion-dayj ,valid 

\\ ~:] [,block>;] 
' , I ,!!_ 

\ S ,ADD , or 
'[,ADDI 

PROC 

I FRDMLIBR lname.ALLl , LOAD [

SOURCE] 

ALL I SUBR 

. LIBRARY 

tADD ] CiiJ--;-- retention-day~; 
\ ' 1_ ' 

,vol-id 

' ' \: :· m [:~ocksl 
\ 

[,ADD] 

HISTORY [~~LWEDJ 
NOLIST 

INIT [ vol-id J 
system-date ' 

l filename l 
JOBSTR ' I ' 

[ ,RESET J 
,.NOR ES ET 

[ owner-id J 
OWNER ID 

[ procname, 

[ filename-2 J 
name 

[

,RENAME J 
,DELETE 
,FORMAT 
,FORMAT2 

number of records] 
500 

Figure H-3 (Part 2 of 6). IBM Command Statement Formats 
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KEYBOARD { nnn} 

LINES [;;mber J 

LISTLIBR DIR [:~~~~CE J 
,SUBR 
,LIBRARY 

or 

LISTLIBR DIR.SYSTEM 

or 

LISTLIBR [

,SOURCE J l library-name \ ,PROC . 
name, ALL ,LOAD 
ALL ,SUBR 

,LIBRARY 

LOG [ CRT ] [,EJECT ] 
PRINTER ,NO EJECT 

MAJE ~ilename for TDISKPR1] , ~umber of blocks for TOISKPR~ 

Eumber of blocks for PDISKPR1] 

[number of blocks for PDISKPU] 

[
mmddyy] 

ORGANIZE filename-1, ddmmyy ,F 1,filename-2, 
yymmdd 

[ _STPJ [position,character J 

or 

ORGANIZE filename-1, [;d:d~~~J , [!l] ,vol-id, 
yymmdd 

[-
r,etention-days] r J L'posltion,character 

Note: At least one parameter must be given in each OVERRIDE statement. 

Figure H-3 (Part 3 of 6). IBM Command Statement Formats 
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REBUILD 

REMOVE l library-name ~ 
name,ALL 
ALL 

[~] ,PROC 
,LOAD 
,SUBR 
LIBRARY 

RENAME filename-1, filename-2 ddmmyy [
mmddyyJ 

yymmdd 

[ filename-1] 
RESTORE [ALL), #sA VE~ [

,mmddyy] 
,ddmmyy 
,yymmdd 

or 

RESTORE filename-2, [
mmddyy] 
ddrnmyy 
yyrnmdd 

[ ,RECORDS,value-1] 
,B LOCKS,value-2 

rreletention-davsl 
SAVE [ALL], IJ_ j lfilename-11 

L#sAVE J ,vol-id 

[-
r1etention-dayJ 

SAVE filename-2, 
ADD 

[
mmddyyJ 
ddmmyy 

yymmdd 

,vol-id 

SET [value] [source-name] , [
MDV] 
DMY 
YMD 

[
,mmddyyJ 
,ddmmyy 

,yymmdd 

Note: At least one parameter must be specified in each SET statement. 

SETMICR CYCLE-[~] 

''-~'f""' Note: At least one parameter must be specified in each SPEC! FY statement. 

STATUS 

SYS LIST ~PRINTER] CRT 
OFF 

TOLIBR filename, [ri:J [
mmddyy] 

, ddmmyy 
yymmdd 

[,REPLACE] 

Figure H-3 (Part 4 of 6). IBM Command Statement Formats 
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TRANSFER filename-1, [u] ddmmyy [
mmddyy] 

yymmdd 

[ fi lename-2] [ J ,date 
filename-1 

or 

TRANSFER filename-1, [!1] ddmmyy [
mmddyy] 

or 

yymmdd 

[ ,RECORDS,value-3] 
,BLOCKS,value-4 

TRANSFER filename-1,F1, ddmmyy [
mmddyy] 

,vol-id 

yymmdd 

wcu [ libnam•J 
WPL [ specname J [·VJ 

' KEYBOARD ,£>! 

,ADD, 

[~]. 

[:~tention-days J 

WCUS filename [specname J 
' KEYBOARD 

[ VJ [,RECORDS,value-1] 
' Ji. ,BLOCKS,vatue-2 

WPBELT { nn} 

WCPKPT 

WPDELETE libname 

WPFREE [libnameJ 
WPL ' [ key J [yymmdd-1J [ yymmdd-2J 

NULL , [group] , [docname] , 000000 , 999999 

WPIMI D { nnn } 

WPINIT [~pn~me]. [;cords-1J [ records-2 J 
'llQ 

WPKEY 

WPLMAINT 

WPMCCARD [ERASE] 

Figure H-3 (Part 5 of 6). IBM Command Statement Formats 
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WPL ' [ key J 
NULL 

,ACCEPT , [group] , [docname] , 

[ yymmdd-1] [ yymmdd-2] 
000000 ' 999999 

or 

WPPRINT [ libname] [,key J 
WPL ,NULL 

or 

WPPRINT ,$$$$ 

WPPURGE [libnamj 
WPL 

[ records-1] 
'!!Q. 

WPRESTOR [ libname] 
WPL 

,ACCEPT, [group] , [docname] , 

[ yymmdd-1'] 
000000 -

[ ,yymmdd-2] 
,999999 

[ libname] 
WPSAVE WPL [ retention days J , 999 , [vol-id] ,ACCEPT 

[ yymmdd-1] [ ,yymmdd-2] 
[group] ' [docname] ' 000000 ,999999 

WP SET { nn} 

MC libnarne [KB] 
WPSTART ~~ [. WPL J 
~ii l WPSTOP 

Figure H-3 (Part 6 of 6). IBM Command Statement Formats 
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APAR vol-id, [object program name] [,source program name] 

where: 

vol-id Volume identification of the diskette to contain the two 
filesAPARFILE and FIXDFILE. 

object 
program name 

The name of the object program causing the problem. 

source The name of the source program from which the object 
program name program causing the problem was created. 

RG1nn ,ALL 

APPL YPTF UT1 nn ,pt! log number 1SC1nn l [,OLD J 
UT2nn 

where: 

SC1nn 

RG1nn 

UT1nn 

UT2nn 

F01nn 

AS1nn 

OLD 

ALL 

pt! log 
number 

F01nn 
AS1nn 

PTFs that change the SCP are applied; nn is the version 
number (release number) of the system. 

PTFs that change the RPG 11 program product are applied; 
nn is the version number of the product. 

PTFs that change the IBM System/32 utilities program 
products {DFU, SEU, sort) are applied; nn is the version 
number of the utility. 

PTFs to change the I BM System/32 File Conversion Utility 
(FCU) program product are applied; nn is the version number 
of the program product. 

PTFs to change the FORTRAN IV program product are 
applied; nn is the version number of the program product. 

PTFs to change the basic assembler program product are 
applied; nn is the version number of the program product. 

Apply PTFs to existing modules only. 

Apply all PTFs from the selected PTF file. 

Apply only the PTF corresponding to the number given. This 
number is the PTF log number and is indicated on the cover 
letter for each PTF. The PTF log number is also indicated 
in the PTFXREF source member on each PTF diskette. 

Figure H-4 (Part 1 of 3). Service Command Formats 
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BUILD 

CONTROL 

DUMP HISTORY lMAIN l 
[ PRINTER] [El] 

' CRT '11 

where: 

PTF 
CON FIG 
DISK 
MICR 

CONTROL 

Main storage area of the CE cylinder or the APARFILE 
on an APAR diskette is dumped. 

Control storage area of the CE cylinder or the 
APARFI LE on an APAR diskette is dumped. 

Figure H-4 (Part 1 of 3). Service Command Formats {Cont.) 
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HISTORY 

PTF 

CON FIG 

DISK 

MICR 

CRT 

F1 

11 

The history file from the CE cylinder or the APARFILE 
on an APAR diskette is dumped. 

The PTF log module from the disk or the APA RF I LE on 
an APAR diskette is dumped. 

The system configuration record from the disk, or the 
APARFI LE on an APAR diskette, is dumped. 

Area of F1or11 can be dumped. 

The magnetic character reader controller storage from disk or 

the APARFILE on an APAR diskette is dumped. 

Output is on the printer. Printer is the default. 

Output is on the screen display, 240 characters at a time. 
The keyboard function keys can be used to display 
different :)ortions of the dump. 

The disk contains the information requested by the 
MAIN, CONTROL, HISTORY, PTF, CONFIG, or DISK 
paramete1'. F1 is the default. 

The APARFI LE on an APAR diskette contains the infor­
mation requested by the MAIN, CONTROL, HISTORY, 
PTF, CONFIG, or DISK parameter. 

PATCH [f;l] , [NOHEX] 

where: 

F1 

11 

NOH EX 

A disk sector is to be patched (F 1 is the default). 

A diskette sector is to be patched. 

The hex representation of only unprintable characters is to 
be displa11ed. If NOH EX is not specified, the hex represen­
tation of all characters in the sector is displayed on lines 2 
and 3. 

TRACE [~~~ J [.WAIT] [,FDIOS] [.CSFDIOS] [,PUSH] [,PULL] 

[,DISABLE] [,ENABLE] [.QUEUE] [,LDCS] [.LOADER] [,XIENT] 

[,XFER] 

Note: 1f either ALL or OFF is specified, ALL or OFF must be the first param­
eter. The remaining parameters can be specified in any order. A maximum of 
ten parameters can be specified. 

where: 

OFF 

All traceable system functions are to be traced. ALL is 
the default. 

None of the system functions are to be traced. 

Figure H-4 (Part 2 of 3). Service Command Formats 
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WAIT 

FDIOS 

CSFDIOS 

Each evocation of the wait function is to be traced. 

Each evocation of fixed disk IOS (input/output super­
visor) is to be traced. 

Each evocation of control storage fixed disk 108 is to be 
traced. 

PUSH Each evocation of the push (rollout) function is to be 
traced. 

PULL 

DISABLE 

ENABLE 

QUEUE 

LDCS 

LOADER 

XIENT 

XFER 

Each evocation of the pull (rollin) function is to be traced. 

Each evocation of the disable interrupt function is to be 
traced. 

Each evocation of the enable interrupt function is to be 
traced. 

Each evocation of the queue function is to be traced. 

Each evocation of the control storage loader is to be 
traced. 

Each evocation of the main storage loader is to be traced. 

Each evocation of the transient loader is to be traced. 

Each execution of the transfer instruction is to be traced. 

figure H-4 (Part 3 of 3). Service Command Formats 
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Appendix I. Miscellaneous RPG II Information 

RPG II PROGRAM OBJECT CYCLE-GENERAL (Part 1 of 2) 

Detail 

Output 
rr--~--,., Mainline 

Input 

Mainline 

RPC1 
Cyc 
ln1t 

Record 

"" Id 

FPB 

Fil!> 

Sel;ct 

r-------. 
' ' I Set on MA I -----1 - I 
1 Presw11ch 1 

' ' L-------' 

Miscellaneous RPG II Information 1-1 



RPG II PROGRAM OBJECT CYCLE-GENERAL (Part 2 of 2) 

Input 

Main I me 

(Cont) 

! 

'°"' I Cales 
Mainline 

To"I I Output 
Mam line 

LR and 

0"11 
Processor 

lopo< { 
Fields 
Mainline 

D•"" I Cales 
Mainline 

1-2 

) 
~~,:•;01 
Test 

~-~-~ 

r----1 
I Except I 

---.,.I Output / 
I (EXCPT) I L _____ ...J 

r----.., 
f Exception I 

___ .., Output I 
' (EXCPT) I 
L-----' 

)
0"11. 
Test 

/ 

EOJ 
Test 

) 
No,m•I 
Fld. 
Extract 

() 

( 

I 
~ .. _ 



RPG 11 PROGRAM OBJECT PROGRAM CYCLE-DETAILED (Part 1 of 3) 

Enter From #$1 NP1 

Open Mainline 

• Allocates files using, #$STAI. 
• Opens files using #$OPEN. 
• Initializes data areas, indicators and switches. 
• Reads and translates files if necessary, using #$PGFI. 
• Performs and translates 1 P output using Output Fields 

and Records Code. 

1A)I .............. ~ 

Detai t Output 

• Performs and translates heading and detail output using 
OPCR, Output Fields and Records Code, 

and Fetch Overflow. 

Input Mainline 

• Leaves overflow indicators on if fetched at detail time; 
however sets overflow indicator off if performed last 
cycle. 

• Displays any H1-Hfl halts if necessary. 

+ If operator selected immediate cancel •••••••• 

+ If operator selected controlled cancel ....... .. 

• Sets off all record ID, H1 -H9, L 1-L9, and 1 P indicators. 

+ llLRison ...................... 11111! 

t If keyboard is primary on first cycle••••••••• 

• Reads record using IPCR (Chart CB) and selected 1/0 
modules. 

+ If end of file ••••••••••••••••• 28 

• Identify record using Record l D. 

• If record not identified or if record out of sequence, 
display halt using $$SYRP. 

t If operator selected immediate cancel ........ . 

t If operator selected controlled cancel •••••••• 

28 

Miscellaneous RPG II Information 1-3 



RPG 11 PROGRAM OBJECT PROGRAM CYCLE-DETAILED (Part 2 of 3) 

Input Mainline 
(continued) 

• Processes records using Multifile Logic. 

+ If end-of-file conditions are met, set on LR •••••••(iA 
• Process valid force file or multiple input files. 

• If match file out of sequence, display halt using 
$$SYRP. 

+ If operator selected immediate cancel ········~ 

+ If operator selected controlled cancel ········~ 
• Sets on record ID indicator being processed using 

Control Fields Logic and Move. 

• Sets on appropriate L indicators if there are 
control fields in record or control breaks. 

+ If first control cycle ............... . 

Total Calculations 

• Performs total calculations (LO-L9) or LR calculations. 

Tota I Output 

• Performs total output or LR output using OPCR, 
Output Fields and Records Code. 

2C,;. ............ ~ .................. ... 

1-4 

LR and Overflow Mainline 

+ lfLRison••••••••••••••· .... ~3E 

• Performs overflow and output for each file using 
Output Fields and Records Code, and OPCR. 

• Set MR on or off depending on matching files status. 



RPG 11 PROGRAM OBJECT PROGRAM CYCLE-DETAILED (Part 3 of 3) 

Input Field Mainline 

• Move fields to work area for file selected. 
• Set field resulting indicators. 
• Read and translate for look ahead. 

Detail Calculations 

• Perform detail calculations . 

................. w1A 

3E)ll•••••• ... 

Close Mainline 

• Perform LR calculations when job is cancelled. 
• Perform LR and total output when job is cancelled. 
• Dump tables. 
• Close files usin~J #CLOZ. 
• Save user switches. 

3F)ll _____ .. ~ 

Exit To =:nd-of-Job Transient (#$SPEJ) 
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;;;; 00 

rP~i~-W~rk ~ 

' 

90 C2 DA 

144 Bytes Const Areallndic Area 
.s---

'Secondarv 
50 Bytes 24 Bytes 

4: 38 Bytes 

FF 

:orkA I 
"' "ti "tJ m 
Gl 'Iii 
= s. "' ., m -< 

90 8 40 FF FF 00 ofr,01 00 02 -98 2 Addr of First IOCB 
9A 2 ~~~~ ~; ~~~!:ti'b"~~g 9C 2 
9E 2 Reserved 
AO 2 lf ~:;iuA~e~nth~ A2 2 
A4 2 U Month/U Day 
A6 2 U Year 
AS 4 Reserved 

rn "' m -
"'6 
< "' m'"' g ~ 
~ m 
(') 

-I -(') i! 
~ 3-

AC 4 BR to Controlled Cancel 

~ RPGll 
BO 4 BR to Input Mainline 
B4 1 C3 

Halt 85 1 40 
86 2 Message Identification code (MIC) Parameters 88 1 Restart Options 
B9 2 Addr Alt Seq TBL 
BB 2 c R 
BO 1 

0: '"' c: 0 

~i 
~ $ 
0 "" z 0 

)> 

"' m 
BE 2 Addrof ROCA 
co 1 Reserved )> "' < 
C1 1 Reserved -I z 

:. 
rn z 
!::1 
cio 
g 
'"' 



;;: 
~· 

& 
" ~ 
0 

~ 
:ll 
"'O 
Cl 

" 0 

~ c;· 

" 
:'.:; 

'[ :t ( ~ f 
File Description 
Specifications Input Specifications Calculation Specifications 

Indicators Field 1 File Record Record Control 
Overflow Conditioh- Identifying Relation Field Level Condition- Resulting 
(33-34) ing (71-72) (19-20) l (63-64) 1 (65-70) (7-8) ing (9-17) (54-59) 

01-99 x x x x x 
H1-H9 x x x x x 
1P 

MR x2 x 
OA-OG,OV x x x 
LO x 
L1-L9 x x x x x 
LR x x x x 
U1-U8 x' x x x 
KA-KN, x x 
KP, KQ 

Note: X denotes the indicators that can be used. 

1 Not valid on look-ahead fields. 
~When field named is not a match field or a control field, 
4 Only for detail or heading lines. 

Cannot condition an exception line, but can condition fields within the exception record. 
5 Not valid f_or table input files. 

( 
Output 
Specifications 

Conditioning 
(23-31) 

x 
x 
x3 
x 
x4 
x 
x 
x 
x 
x 

:ll 
"'O 
Cl 

z 
0 
n 
~ 
0 
:ll 

"' m 

::1 z 
Cl 

"' 



6; Hex Byte Mask 
Displacement 

:ti ;g 
from XR1 80 40 20 10 08 04 02 01 = 

C2 H4 H3 H2 H1 - MR lint.I MR (Ex.I 1P 
C3 L1 LO LR H9 HS H7 H6 H5 
C4 L9 LB L7 L6 L5 L4 L3 L2 
C5 U1 U2 U3 U4 U5 us U7 ua 
C6 KH KG KF KE KD KC KB KA 
C7 KQ KP KN KM KL KK KJ Kl 
ca Reserved 
C9 07 06 05 04 03 02 01 
CA 15 14 13 12 11 10 09 08 

z 
c 

E 
0 

"' 
~ ,.. 
m 

CB 23 22 21 20 19 18 17 16 
cc 31 30 29 28 27 26 25 24 
CD 39 38 37 36 35 34 33 32 
CE 47 46 45 44 43 42 41 40 
CF 55 54 53 52 51 50 49 48 
DO 63 62 61 60 59 58 57 56 
D1 71 70 69 68 67 66 65 64 
D2 79 78 77 76 75 74 73 72 
D3 87 86 85 84 83 82 81 80 
D4 95 94 93 92 91 90 89 88 
D5 - - - - 99 98 97 96 
D6 OV Ex. OG Ex. OF Ex. OE Ex. OD Ex. OC Ex. OB Ex. OA Ex. 
D7 OV 1st lnt. OG 1st Int. OF 1st Int. OE 1st Int. OD 1st Int. QC 1st Int. OB 1st Int. OA 1st Int. 
DB OV 2nd OG 2nd OF 2nd OE 2nd OD 2nd OC 2nd OB 2nd OA2nd 

Int. Int. Int. Int. Int. Int. lnt. Int. 
D9 Total Control Overflow EOF on Close * *RESERVED 

cycle fields being look- has been 
switch processed processed ahead entered 

Note: For each overflow indicator there are two internal indicators. The first internal indicator indicates that overflow has 
occurred; the second indicator indicates that the overflow output code has been fetched. 

Ex.= External Int. = Internal 

_ _,.,,.._,, ..... 
;_ 
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INPUT/OUTPUT CONTROL BLOCK (IOCB) 

The input/output control block (IOCB) contains information about files. During 
the compile time phase, =RPGN builds a 17-byte IOCB for each output file and 
a 38-byte IOCB for each input file. The address of the first IOCB can be found 
at X'98' of ROCA. IOCBs are chained togf ·-·gr with the aUdress of the next 
IOCB location at bytes 2-3 of each IOCB. The chain and read record par'"'meters 
are moved into bytes 24-30 by the chain and read routine. Bytes 21-37 are 
entered into the IOCB at object time by the record ID routine. Each 108 
contains: 

Byte Bit Contents 

0 0 1 = End of file has occurred 

2-3 
4-5 
6-7 
8-9 

A 
B-C 
D-E 
F 
10 

1 = File not open 
2 1 =Identify look ahead file 
3 1 = Noninput control file (not primary or secondary) 
4 1 =Translation file 
6 1 =End of file specified on file description specifications 

1 =Buffer full (does not need to be read from this cycle) 
0 BSCA las·t file 

1 =File processed by limits 
2 1 =Combined file 
3 1 = Update file 
4-6 Record address type 

000 =Index file processed consecutively 
010 =Key (alphameric) 
011 = Key (packed) 
100 ~ADD ROUT file 
110 =Relative record number 

1 = Limits file (file containing limits) 
IOCB chc:iin address 
DTF address 
Translation table address 

Fite relahon address (from or to IOCB addresses for record 
address files or tables) 

Overflow indicator mask 
Record length 
Address of output work area 
Sequence number (in binary) 
External indicator 

If the file is an output file only, the following entries will not be present: 

11-12 Input buffer address 
13-14 Alphabetic sequence input record 
15-17 Address of last numeric input record processed and 

sequence information (byte X'17' bit definitions are 
identical to those of byte X'25') 

Miscellaneous RPG 11 Information 1-9 



18 

19-1A 
1B 

1C 
1D-1E 
1F-20 
21-22 
23-24 
25 

1-10 

Communication byte: 
X'02' = Data fields present in records 
X'04' =Control fields present in records 
X'OS' =Matching fields present in records 
X'10' =Numeric sequence in record 
X'20' = Console file 
X'40' = Numeric sequence in this file 
X'BO' = Recycle check bit (if all numeric sequence 

checking is optional, this bit is used to determine 
if a record does not fit any of the numeric 
sequences, indicating an error) 

Resulting indicator mask and displacement 
Operation code for IOCS 
Not used 
Address of move input fields code for this record type 
Address of control fields move code for this record type 
Address of matching records moves code for this record type 
Address of next numeric sequence checking code for this file 
Numeric sequence information 

X'01' 1 = Numerous 
O= One 

X'02' 1 = Mandatory record found 
X '04' 1 = Mandatory record found 

O= Optional 



Appendix J. Operator Processor Controls 

LOAD Key 

This key is pressed to start the initial program loading; IMPL followed by IPL. 

W The LOAD light turns on when the key is pressed and remains on until the 
first 4096 bytes of the I MPL have been successfully loaded. 

Note: After power is turned on, the LOAD key is not immediately functional 
due to a short power·on delay. 

~ START Key 

When the STOP light is on, the microprogram is looping and interrogating the 
START key. When the START key is pressed, the STOP light turns off and 
processing of main storage instructions continues. 

Keyboard Ready Light 

This light is on whenever the keyboard is enabled and ready to operate. 

Processor Check Light 

This light is turned on whenever an unrecoverable error is detected by the 
processing unit. Whenever this occurs, the only way to restart is by initiating 
an IMPL via the LOAD key. 

POWER ON/OFF Switch 

This switch initiates a power-on or power-off sequence. As part of the power­
on sequence, a system reset is performed to initialize the system. At the com­
pletion of the power-on sequence (approximately 35 seconds), the STOP light 
will be turned on. The contents of the registers and storage are destroyed 
during power off. 

STOP Key 

When this micro instruction co.ntrolled key is pressed, the system is stopped 
at the end of the current main storage instruction and the STOP light is turned 
on. At the end of each main storage instruction, the STOP key is interrogated 
by the microprogram and if the key is active, the microprogram loops in a 
stopped state. 

On power up, the STOP light turns on when the power-up sequence has been 
completed. It turns off when the LOAD key is pressed. The light also turns 
on if the microprogram is loaded and a main storage address compare stop 
occurs or the mode selector switch is placed in the SYS I NSN STEP position. 

Operator Processor Controls J-1 



Power Check Light 

This light indicates that a check in the power system has occurred and that 
power has been removed. However, voltage necessary to display the check 
condition is sti 11 on. 

Thermal Check Light 

This indicator is turned on whenever an over-temperature condition is detected 
in the power supplies, printer, or logic gate. Power is removed from the system 
when the thermal check occurs. After the thermal condition has gone away, 
system power may again be brought up. 

Mode Selector Switch 

When this switch is moved from the PROC RUN position, the processing unit 
clock stops after execution of the current micro instruction. To restart the 
processing unit, return the switch to PROC RUN and press CE START. The ~ 
processing unit starts at the micro instruction addressed by MAR. PROC RUN 
is the normal position of the mode selector switch when the system is running. 

/NSN STEP/DPL Y LSR 

With the mode selector switch in this position, each time the CE START switch 
is pressed the next seqLiential micro instruction or branch is executed. In 
addition, the contents of a selected LSR may be displayed. The LSR to be 
displayed is specified by display switches 3 and 4. The hex values '00' through 
'1 F' will select LSRs 0 through 31 respectively. 

Figure J-1 gives a description of the LSR stack. There are 32 LS Rs in the LSR 
stack (0-31), each containing 16 data bits. (There are up to 64 LSRs with the 
MCU, Card 1/0, or Magnetic Character Reader features.) Each LSR is divided 
into two parts; bits 0-7 are the high LSR and bits 8-15 are the low LSR. 

The LS Rs are used as data buffers and address registers for both main and 
control storage. In addition, they are used as operand registers for calcula­
tions and 1/0 control data registers that can be loaded from or sent to the 
1/0 attachments. 

The 32 LS Rs are subdivided into four groups as shown. Interrupt levels 0, 
1, and 2 use the MAR/MAB stack (microprogram address register/micropro­
gram address backup). Each of the other groups of work registers can only 
be used by the named level. 

MAR contains the address of the next micro instruction to be executed. MAB 
contains the return address when a branch and link instruction is executed. 
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LSR Hex 

Micro interrupt 0 WRO 0 00 
(main level or WR1 1 01 
machine check) WR2 2 02 

WR3 3 03 
WR4 4 04 
WR5 5 05 
Wfl6 6 06 
Wfl7 7 07 

MAR/MAB MAR 8 08 
MAR/MAB stack MAB 9 09 

MAR IOI 10 OA 
MAB (0) 11 OB 
MAR (1) 12 oc 
MAB (11 13 OD 
MAR (2) 14 OE 
MAB (2) 15 OF 

Micro interrupt 1 WRO 16 10 

(disk) WR1 17 11 
WR2 18 12 
WR3 19 13 
WR4 20 14 
WR5 21 15 
WR6 22 16 
Wl17 23 17 

Micro interrupt 2 Wl10 24 18 
(keyboard, BSCA, WR1 25 19 
SDLC and printer) WR2 26 1A 

WR3 27 1B 
WR4 28 1C 
WR5 29 1D 
WR6 30 1E 
WR7 31 1 F 

Micro interrupt 3 Wi10 32 20 
(data recorder MCU, WR1 33 21 
and magnetic WR2 34 22 
character reader) WR3 35 23 

Note: Data recorder WR4 36 24 

MCU, and magnetic WR5 37 25 

character reader are WR6 38 26 

mutually exclusive. WR7 39 27 

Micro interrupt 3 MAR(3) 40 28 
(data recorder MCU, MAB(3) 41 29 
and magnetic 
character reader) 

Figure J-1 (Part 1 of 2). LSR Stack 
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LSR Hex 

SIS interpreter LSRs 

SIS IAR Word 1 42 2A 
SIS index register Word 2 43 28 

SIS binary register Word 1 56 38 
Word2 57 39 

SIS floating register Word 1 58 3A 
Word 2 59 38 

SIS double operand Word 1 60 3C 
Word 2 61 3D 
Word 3 62 3E 
Word4 63 3F 

e Figure J-1 (Part 2 of 2). LSR Stack 

ALTERSTOR 

This position is used to alter the contents of main storage or control storage. 

It is used in conjunction with the STOR SEL switch, MAR, and the data 
switches. The STOA SEL switch controls whether main storage or control 
storage will be accessed. MAR contains the address of the location to be 
altered. 

If main storage is being addressed, the contents of data switches 3 and 4 are 
stored in the addressed location: If control storage is being addressed, the 
contents of switches 1, 2, 3, and 4 are stored. Data switch settings are dis­
played in the display lights. 

Pressing the CE START switch initiates the alter storage operation and causes 
a storage cycle to occur. During this cycle, the address in MAR is incremented 
by 1. Thus, it is possible to alter several sequential positions of storage with­
out entering a new address in MAR each time. 

ALTER MAR IRPT 

This position of the mode selector switch allows the MAR for the current 
interrupt level to be altered. With the switch in this position, the 16 binary 
bits from the data switches 1, 2, 3, and 4 are entered into the current MAR 
when the CE START switch is pressed. Data switch settings are displayed in 
the display lights. When altering this register for the display or alter function, 
the initial contents of this register must be noted. This register must be reini­
tialized to its original value before restarting in the microprogram. 
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DPLYSTDR 

This position is used to display the contents of SOR or the contents of main 
storage or control storage. When displaying main storage or control storage, 
:he mode selector switch is used in conjunction with the STOR SEL switch 

Wanct MAR. Turning the mode selector switch to this position will display the 

current contents of SOR. 

·~ 

To display the contents of a position in main or control storage: 

1. 

2. 

3. 

Set the address of the position to be displayed in MAR (alter MAR 
IRPT). 

Select main or control storag8 with the STOA SEL switch. 

Turn the mode selector switch to OPL Y STOA position; then press 
CE START switch to initiate the operation. 

During the storage cycle which is initiated by the CE START switch, the con-
, tents of storage are set into the SD Fl and displayed in the lights. MAR is in-
-<:~ cremented by 1. Thus, sequential bytes can be displayed without setting a 

new address into MAR each time. 

When control storage is displayed, c;dl 18 bits will appear in the lights. When 
main storage is displayed, the 9 bits are displayed in the rightmost byte of the 
display lights. The leftmost byte is not significant (contains all bits on). 

/NSN STEP!DPL Y CHKS 

Various processing unit and channel errors that occur can be displayed via 
the CE panel lights. These errors are recorded in the processing unit error 
byte and the channel check byte as seen in Figure J-2. The mode selector 
switch must be set to DPL Y CHKS to display these two bytes. Each time 
CE START is pressed, the next sequential micro instruction or branch is 
executed. 

Operator Processor Controls J-5 



Processor Error Byte (left byte) I 
Bit I Error I Cause 
~~--{ 

0 SDR parity check Parity is incorrect in the storage data 
register, 

MOR parity check Parity is incorrect in the micro operation 
register. 

2 Storage gate parity Parity is incorrect at the output of the 
check storage gate in the data flow. 

3 ALU gate parity check ParitV predicted does not agree with the 
generated parity at the ALU gate. 

4 Invalid control storage Indicates that control storage was being 
address addressed outside its boundaries. 

5 Invalid main storage Indicates that the address being used to 
address address main storage exceeds the system 

main storage size. 

4& SAR parity check Parity is incorrect in the storage address 
5 register. 

6 Not used 

Microcode check Indicates that the microprocessor has been 
lost in a loop for six seconds. 

Port Check Byte (right byte) 

Bit I Error I Cause 

0 

2 

3 

4 

DBO parity check Incorrect parity has been detected by an 
1/0 attachment on the DBO (data bus out). 

Invalid device assignment Indicates that an address has been put on 
the DBO but no response has been received 
from an attachment within the required 
time. (Service in must respond to control 
out within 5.4 µs.) 

DBI parity check 

Timeout check 

CBI/DBI not zero 

Incorrect parity has been detected by the 
channel during the transfer of data from 
an 1/0 attachment. 

The channel has detected an error in the 
normal channel sequence. 

The 1/0 interface lines were not cleared at 
the specified time. 

Figure J-2 (Part 1 of 2). Port and Processor Error Bytes 
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Port Check Byte (right byte) - continued 

Bit Error J Cause 

6 

System bus parity 
check 

Cycle steal or burst 
mode operation check 

Invalid port address 

Incorrect parity has been detected on the 
data being sent from the CPU to the chan­
nel or when data is being sent to the disk 
during a burst mode operation. 

If any of the CPU or channel errors listed 
under DPL Y CH KS occur during a cycle 
steal operation, this bit will be turned on. 
In addition, if any CPU or channel parity 
error is detected during a burst mode 
operation, this bit wilt be turned on. 

Indicates that an invalid port address has 
been used. 

Figure J-2 (Part 2 of 2). Port and Processor Error Bytes 

/NSN STEP/DPL Y PCR 

With the mode selector switch in this position, each time CE START is 
pressed the next sequential instruction or branch is executed. Also, the eight 
bits of the processor condition register will be displayed in the leftmost byte of 
the display lights (the rightmost byte is not significant). Figure J-3 gives a 
description of the processor condition register (PCR). 

The PCR is changed by system reset, program loading, or instructions that 
modify register bits. 
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PCR Flag (Bit O) Positive (Bit 1) Negative (Bit 2) Zero (Bit 3) 

LA1 or LA2 1 Set - R1 or R'2' equals all ones, and the R1 or"'R'2"does not equal all ones, or Result equals 

Logical result does not equal zero. (not) R2 does not equal all ones. all zeros. 

!-----------=--
Reset - Result equals all zeros, or R1 or R2 

!----------~- I- - - - - --i 
Result equals all zeros, or R 1 or R2 Result does not 

does not equal all ones. equals all ones. equal all zeros. 

LA1 or LA2 Set - Result has a carry and does not Result has no carry and does not Result equals 
Arithmetic i!-qual zero. ~u~z~o. ________ r--!e~ - - ------------

Reset - Result has no carry or equals zero. Result has a carry or equals zero. Result does not 
~ual zero. 

Test Set - Tested bits equal all ones. Tested bits do not equal all ones All tested bits 
Mask and do not equal all zeros. equal zero (or 

no bits tested). 
1-=----- -- ---- - - - - - - - - -- - - ------! 

Reset - Tested bits do not equal all ones. Tested bits equal all ones or all Tested bits do 
zeros. not equal zero. 

Compare or Set - Register data is greater than Register data is less than Reg data is equal 
Subtract Immediate data. Immediate data. to Immediate data. 
Immediate !-;::--------- -- ---- -------! -------1 

Reset - Register data is not greater than Register data is not less than Reg data is not 
Immediate data. Immediate data. equal to 

1/0 Immediate Reset Carry-Set Equal (Bits 0-3 not applicable) > Immediate data. 

I /0 Immediate Set Loaded bit Loaded bit 1 is on. Loaded bit 2 is on. Loaded bit 3 
Load PCR 0 is on. is on. 

1----- -- ---- - - --------- ____ ___, 
Reset Loaded bit Loaded bit 1 is off. Loaded bit 2 is off. Loaded bit 3 

0 is off. is off. 

1 For logical operations, two things are done: (1) The logical operation is performed_j_OR, AND, EXCLUSIVE OR, etc). (2) The contents of 
R 1 are ORed with the 1's complement of the contents of R2, expressed as (R 1 or R2). Positive (bit 1) and negative (bit 2) are set to 
reflect the outcome of both operations. 
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'( , .( Zero (Bit 3) 

PCR 
System 
Reset 

Set 

Reset 

1/0 Immediate Set 

Flag Latch Reset 

PCR 

Flag (Bit 01 I Positive (Bit 11 Negative (Bit 2) 

-----1----- -
Set off. I Set off. 

----t-c- - - - --- -
Set off. 

Set on. 
-Se~f1,--1"=" - - --- - -- -t- -- -- ---

Carry (Bit 4) High (Bit 5) Low (Bit 6) 

LA 1 or LA2 Logical (Bits 4-7 not applicable) 

Set off. 

--+-----I 

Equal (Bit 7) 

Arithmetic no borrow (subtract). not equal zero. does not equal zero. -i 
LA1 or LA2 Set ~Result had a carry (add), o~ Result has a carry and does ~Result has no carry and 

Reset A;s~t has~o~a~ (;dd) Res~lt has ~o ~rr;-or- - . R-;. sul;-h~ ~a-;:;y ~ - -1- ~s~ d~es ~t-
or a borrow (subtract)_ . P.CJUAls 7ero. equals zero. equal zero. 

Test Mask {Bits 4-7 not applicable) 

Compare or Subtract Immediate (Bits 4-7 not applicable) 

1/0 Immediate Set 1-- _____ -· - -..J 

Reset Carry- Reset I Carry set off. 
Set Equal -----,---- ---Decoded from carry and Decoded from carry and 

equal, and set ott. equal and set off. 

Set Loaded bit 4 is on. t/0 Immediate 
Load PCR 

Reset 
1-- --- - --

Loaded bit 4 is off. 

_ t-b!!J ~· _ __ _ _ £it2 o.!!, ____ _ 
Loaded bit 4 on and 1 Loaded bit 4 off and 

Loaded bit 4 off or Loaded bit 4 on or 
bit 7 on. bit 7 on. 

System 
Reset 

Set 

Reset Carry set off. ----!---------Decoded from 4 and Decoded from 4 and 
7 and set off. 7, and set off. 

1/0 Immediate Flag Latch (Bits 4-7 not applicable) 

_Eg_ua~t~ ---i 

Loaded bit 7 is on. 

------! 
Loaded bit 7 is off. 

~~u~I S.,:! ~· __ 
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SYS /NSN STEP 

When the mode selector switch is in this position, the STOP light comes on. 
Each time the START switch is pressed and released, one main storage instruc· 
tion is executed, One exception to this is the supervisor call instruction (SVC), { 
an instruction which is not executed. The alter/display function is invoked each'\ 

time the START key is pressed. Display is from the main storage address set 
in the data switches. 

If the processing unit was running when the mode selector switch was moved 
to the SYS I NSN STEP position, the CE START switch must be pressed and 
released to complete the main storage instruction that was in progress. 

J-10 

~- ··• 



Address-Data-Display Switches 

These switches are used in conjunction with several positions of the mode 
selector switch. They are used to enter addresses and data into main storage 

, or control storage. In addition, they are used to address the LS Rs. Their 
'W" specific use is covered under the various positions of the mode selector switch. 

The switches have the following meanings when on during IMPL: 

2 3 4 

F F 0 0 

F F x x 

F E x x 

F D x x 

F C 0 
c 0 2 

F B 0 1 
F B 0 2 
F A 0 1 

A 0 2 
F 9 0 x 
F 8 O O 
F 7 x x 
F 0 0 

Description 

Bypass all wrap tests. 

Run only wrap test(s) xx, where: 

xx= SO-Diskette 
OS-Display screen 
04-Keyboard 
02-Printer 
01-Disk 

Bit on means run wrap test. 
Any comb 1ination of bits may be used. 

Loop on routine xx and bypass errors. 
xx is any routine from 13 through 64. (Routine 64, 
control storage test, cannot bypass errors.) 

Loop on routine xx. 
xx is any routine from 13 through 64. Only applicable 
when IMPL from diskette. 

Loop on first :2K words and bypass errors. 
Loop on first 4K words and bypass errors. 
Loop on first :2K words. 
Loop on first 4K words. 
Stop after executing first 2K words. 
Stop after executing first 4K words. 
Load code from track x, where xis from 4 through 7 1. 

Load DCP and! diskette diagnostics from the disk. 
Same functiori as FF xx, but no display on display screen. 
Run keyboard diagnostics. 

1 When the F9xx option is used, data is loaded into control storage beginning at 
address X'0080' and executes that code. You can enter any microcode on these 
tracks on the DIAG 01 diskette by using the diagnostic program DSPA33FD. 
Thus, you can load and execute 21ny microcode. 
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Proc Interrupt Lights 

These lights indicate which interrupt level is currently in progress. The inter­
rupt is indicated in the lights as follows: 

Lights Interrupt 

4 2 1 

x Level 1 
x Level 2 
x x Level 3 

x x x Level 0 

Micro Interrupt Priority by Device 

Level 0 

Machine check 

RESET Switch 

Level 1 Level 2 

62GV 
Keyboard, Printer, 
BSCA, SDLC 

Pressing this switch causes the following to occur: 

All lights off indicate 
main level. 

Level 3 

Data Recorder, MCU, 
Magnetic Character 
Reader {data recorder, 
MCU, and magnetic 
character reader are 
mutually exclusive) 

1. The microcode address register (MAR) is initialized to X'OOOO'. 

2. Present power fault conditions are transferred to previous power fault 
conditions and the present power fault condition latches are reset. 

3. The processing unit timing circuitry is set to an initialized state. 

4. Error and status indicators are reset. 

5. The PCR is initialized to the equal condition. 

To restart the system, either the CE START switch or the LOAD key must be 
pressed. 

CE START Switch 

Pressing this switch causes execution of instructions to begin at the address 
specified by the current micro address register {MARJ. 
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LAMP TEST Switch 

When this switch is pressed, all system lights are turned on unless they or 
their circuits are defective. 

~isplay Intensity Control 

This control adjusts the intensity of Me display screen. 

STOR SEL Switch 

:~his switch controls whether main storage or control storage is addressed on 
manual operations or address compare operations. When addressing main 
storage on a manual operation or address compare operation, the switch must 
be in the MAIN position. To address control storage on a manual operation 
or address compare operation the switch must be in the CTL position. 

"""'I/IPL-IPL Switches 

The IMPL and IPL switches select tht' IMPL (initial microprogram load) and 
IPL (initial program load) devices (disk and diskette). During normal opera~ 

tions both IMPL (control storage load) and IPL (main storage load) are from 
the disk. When the LOAD key is pressed, control storage is first loaded 

with system diagnostic tests from the IMPL device. After successful comple­
tion of these tests, the emulator and SCP (system control program) are loaded. 
The microprogram then toads main storage from the selected IPL device. 

FORCE CLOCK Switch 

This switch initiates continuous storage cycles when in the alter storage mode. 

With the mode selector switch in the ALTER STOR position, the contents of 
the data switches are transferred to consecutive main or control storage loca­
tions (depends on STOR SEL switch setting) when the force clock switch is 
turned on. The starting address is contained in the MAR. Turning the switch 
to OFF terminates the operation. 

CHECK RUN/STOP Switch 

This switch controls whether the system runs or stops when a parity error 
occurs. If the switch is in the STOP position, the system stops at the end of 
the current micro instruction when a parity error occurs. If in the RUN posi­
+ion, the error is retained but the system continues to run. 

~ 

Clock Light 

This indicator is turned on by the run latch or the block processor clock 

signal from an 1/0 device. 

! \ 

~ 
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PWR FAULT DISP Switch and DPL V PWR CHK Switch 

When a system power failure occurs, the power supply at fault and the type 
of failure are stored in latches. These latches are on the power sequence card 
and retain their information as long as the main line switch is kept on. These 
latches are known as the present power fault latches. 

When the RESET switch is pressed and console power brought up, the infor~ 
mation recorded in the present power fault latches is transferred to another 
set of latches known as the previous power fault latches. Thus it is possible to 
have stored in latches the reasons for a current power failure and a preceding 
power failure. The contents of the power fault latches may be displayed even 
though console power is down. To display the present power fault latches, 
the PWR FAULT DISP switch must be in the PRES position when the 
DPLY PWR CHK switch is pressed. If the PWR FAULT OISP switch is in the 
PREV position, the previous power fault latches are displayed. 

The power fault conditions are displayed in the leftmost byte on the CE panel. 
The meaning of the specific bits is as follows: 

Bits Oand 1: 

01 = under voltage 
10 = over voltage 
11 = over current 

Bits2and3: 

01 = multi-level supply 
11 =dual-level supply 

Bits 4 through 7: 

0001 = -4V at fault ~ 
0010 = +5V at fault 
0011 = -5V at fault 
0100 = +6V at fault 
0101 = +8.5V at fault 
0110 =+12Vat fault 
0111 =-12Vatfault 

1000 = +24V at fault 
1001 = -24V at fault 

Multi-level supply 

Dual-level supply 

1111 ""'Both levels failing in dual-level supply or +5V, +8.5V and 
-12V failing in the multi-level supply 
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ADD COMP STOP/RUN Switch 

ADD COMP RUN 

.._,,e address compare run switch is used in conjunction with the STOR SEL 
switch and the address switches. An address compare sync signal 
(A-A 1J2D12) is provided whenever the address switches match an address 
in SAR. The STOA SEL switch determines whether the sync occurs on a 
main storage or control storage address. 

'~"""'\DD COMP STOP 

The address compare stop switch is Uied in conjunction with the STOR SEL 
switch and the addresses switches. The system stops and an address compare 
sync signal (A-A 1J2D12) is provided whenever the address switches match an 
address in the SAR. The STOA SEL switch determines whether the stop and 
sync will occur on a main storage or eontrol storage address. The exact time 
"lt which the system will stop is determined by the following considerations: 

1-~ 

1. If the address compare is on a main storage address, the emulator com­
pletes the main storage instruction being executed and then stops the 
system with the stop key light on. The system may be restarted by 
pressing the operator panel START key. 

2. With the exception of 1/0 operations, an address compare on a control 
storage address stops the processing unit clock after executing the micro 
instruction at that address. To restart, press the CE START switch. If 
an address compare stop is made on a control storage address during the 
execution of a system 1/0 instruction, the results of the system 
instruction are unpredictable. 

Console Display Lights 

These are lights used in conjunction with the MODE SELECTOR switch or the 
COMM DPL Y switch. 

'~uring IMPL, the leftmost nine lights indicate the following: 

• When the LOAD key is pressed, all nine lights plus the LOAD light come on. 

• The lights are turned off as the lc1ad sequence is performed. 

Hardware Reset 
,,~.,, 

P-Goes off when diskette or disk attachment has received IMPL signal and 
responded with block processor clock. 

0-Goes off when first cycle stear request has been received by the processor 
(write trigger). 

1-Goes off when data transfer is completed (4096 bytes). ALU bit 4will 
come on as a result of SAR going to 07FF. 2K words have been written 
into control storage. 

Load light-Goes off if the data has been read correctly (no proc check and 
good CRC). 
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Load 1 Reset 

2-Goes off on load 1, routine 02. 
3-Goes off at the beginning of the loader routine at the end of load 1. 

Load 2 Reset 

4-Goes off at the beginning of load 2, routine 36. This means load 1 has 
successfully executed and load 2 has been read in. 

5-Goes off at the beginning of load 2, routine 64. Main storage is now 
checked out. 

6-Goes off at the end of routine 64 in load 2. Control storage is now 
checked out. 

Load 3 Reset 

7-Goes off during wrap test supervisor in load 3. 

COMM DPL Y (Communications Display) Switch 

( 

This switch is on the CE panel i-f BSCA or SDLC is installed on the system. When 
set at the ON position, the switch activates the leftmost six lights on the bottom 
of the CE panel. The lights (numbers 0 through 5 from left to right) indicate the 
following about data communications, if on: 

0 - Data terminal (remote) ready 
1 - Data set (local) ready 
2 - Request to send 
3 - Clear to send (communications link is established) 
4 - Send data 
5 - Receive data 

When set at the OFF position, the console display lights are under control of the 
MODE SELECTOR switch. 
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Appendix K. Higher-Level Languages 

A large portion of the system programs are written in two higher level lan­
]uages, Structured Program Language (SPL) and Program Language for 

~Systems (PLS). A brief description Df PLS and SPL statements and expres­
sions follows: 

1. Comment-Comments are endosed by the characters/* on the left 
and */on the right. 

Example: t• THIS IS A COMMENT •t 

Label-Labels reference addresses in main storage. 

Example: LABEL: 

3. Variable-Used to reference data areas. 

Example: FIELD 

Expression-Combination of variables separated by relational operators. 

Example: A+ B 
A> B (comparison expression) 

5. Assignment-Assigns the valve of an expression to a variable. 

Example: A = B 
A~A+B 

6. GOTO and CALL-Transfers control to the location (label) specified. 

Example: GOTO AB1 
CALL AB1 

7. DO and END-A means of grouping statements (called a DO group) 
with optional conditional execution control. END terminates the group. 
a. DO;-Specifies a nonlooping DO group executed once. 

Example: DO; 
A~ B + C; 

B ~ B + D; 
END; 

b. DO WHILE (comparison expression);-A looping DO group which 
specifies a test by means of a comparison expression at the beginning 
of the DO group. The DO group is executed until the test is false. 

Example: DO WHILE U\ <Bl; 

I 
END; 

DO UNTIL (comparison expression);-A looping DO group which 

specifies a test by means of a comparison expression at the end of 
the DO group. If the test is false, the DO group is executed again. 

Example: DO UNTIL U1>Bl; 

I 
END; 
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8. IF (comparison expression) THEN statement; ELSE statement;-Where 
statement is a single statement or a DO group. 

Example: IF A>= B THEN 
DO; 

A =A+1; 
END; 

ELSE 
A=B; 

9. PROC and END-A means of grouping statements. Defines the main 
program as well as subprograms. 

Example: PROC; 
A= B; 

PROC; 
B= C; 

END; 
END; 

10. RETURN-Transfers control to the end of the current procedure. 

11. GENERATE (GEN) and @ENDGEN;-A means of grouping assembler 
statements in the high-level statements. @ENDGEN terminates the 
group. GENERATE DATA generates assembler code at the end of 
the main program. 

Example: GEN OATA; 
ABC DC XL2'00' 

@ENDGEN; 
GENILAA,1); 

12. DCL-Defines data areas for PLS. 

SPL and PLS operators are defined below: 

terminates a label 
terminates a statement 

> greater than 

< less than 
equal 
not 

+ addition 
subtraction 

REG register 
-+ expression is indexed 
la:b) length and offset 
addr address of 
based based on the value of 
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Appendix L. Library Load Modules 

This appendix contains a list of the library load modules. The list is intended to 
be used as an aid for identifying the main storage ID with the associated 
directory name. The list also contains a reference to the program logic manual 
which describes the modules. 

Use the following key to tind the program logic manual in which the modules 
are described: 

ASM =IBM System/32 Basic Assembler and Macro Processor Logic Manua/1 

LY21-0566 

DC =IBM System/32 Data Communications Logic Manual, SY21-0551 

DFU =OF U chapter in IBM System/32 Utilities Program Product Logic 
Manual, L Y21-0539 

FCU =IBM System/32 File Conversion Utility Program Product Logic 
Manual, L Y34-0074 

MCA =IBM System/32 1255 Magnetic Character Reader Reference and 
Logic Manual, SC21-7692 

RPG =IBM System/:12 RPG II Logic Manual, LY21-0538 

SEU =SEU chapter m IBM System/32 Utilities Program Product Logic 
Manual, L Y21 -0539 

SORT =Sort chapter in IBM System/32 Utilities Program Product Logic 
Manual, L Y2 ·1-0539 

SYS =IBM System/32 System Logic Manual, SY21-0567 

WP =IBM System/.12 Word Processing Logic Manual, SY34-0069 

Main 
Storage Directory 
ID Name Descriptive Name Manual 

$COADD $CO ADD Add to diskette file SYS 

$CO ALL $CO ALL Copy all files SYS 

$COG ET $COG ET Copy read/write SYS 

$COINT $COINT Copy initialization SYS 

$COMSK $COMSK Unordered key sort SYS 

$COP RT $COP RT Copy print/display SYS 

$COPY $COPY Disk copy/display mainline SYS 

$COSEL $COSEL Record selection/deletion SYS 

$COZIP $COZIP Sectorized data management interface SYS 
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Main 
Storage Directory 
ID Name Descriptive Name Manual 

$LAB $LABEL VTOC display utility SYS 

CDIF #CDIF Flush index and update format 1 SYS 

CDUF #CDUF Update format 1 and restore DTF SYS 

CLOZ #CLOZ Common close SYS 

#GSC #GSORT Phase OA SORT 

ROFX #ROFX Rolled out SWA read SYS 

#SEU #SEU Common SEU 

#WP@ Word Processing Load Module See note. 

Note: If you encounter a library load module with the prefix #WP@, see the IBM 
Word Processor/32 Program Logic Manual, LH30-0115. 

#99G #99#G Scratch file deallocator SYS 

ACMP $MACMP Library directory compactor SYS 

ACOM $MA COM Library open/close SYS 

ACND $MACND Library members area condense SYS 

AOLT $MAOLT Library directory entry delete SYS 

ADSP $MADSP Library copy to print SYS 

AFND $MAFND Library find SYS 

AHLT $MAHLT Library open/close halt SYS 

AILD $MAILD Library directory insert SYS 

AIST $MAIST library directory fast insert SYS 

AINT $MAINT Library mainline SYS 

ALOC $MALOC Library expand/contract SYS 

ALTL $MALTL Library to library copy SYS 

APAR $FEAPR APAR SYS 

APGS $MAPGS Library sector get/put SYS 

APTF $MAPTF PTF log handler SYS 

APUR $MAPUR Library record put SYS 

AP2F $MAP2F PTF log update/replace S·YS 
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AP3F $MAP3F PTF log expansion SYS 

ARDR $MAR DR Library copy from reader SYS 

ARFF $MAR FF Library copy from file-record mode SYS 

ARTF $MA RTF Library copy to file-record mode SYS 

ATFS $MA TFS Library copy to file-sector mode SYS 

ATLS $MATLS Library copy from file-sector mode SYS 

AUTO #AUTO /COPY and merge RPG 

AUOOA #AUOOA Catalog generated code RPG 

AUOOB #AUOOB Print message and call compiler RPG 

AUOOC #AUOOC Generate output specifications RPG 
IH-*AUTO) 

AUOOD #AUOOD Generate heading, detail RPG 
specifications (D/T-* AUTO) 

AUOOE #AUOOE Generate total specifications RPG 
(D/T-*AUTO) 

AU002 #AU002 Sort sequence and build name table RPG 

AU003 #AU003 Define field table names and build RPG 
table 

AU004 #AU004 H-* AUTO line specifications and RPG 
diagnostics 

AU005 #AU005 D/T-*AUTO line specifications RPG 
and diagnostics 

AU006 #AU006 Unadjusted D/T-* AUTO line lengths RPG 

AU007 #AU007 Generate calculation specifications RPG 
for totaling 

AU008 #AU008 Control generation of output RPG 
specifications 

AU009 #AU009 Create source program input to RPG 
compiler 

AXNT #WP#AX JJT load/save high core WP 

BACK $BACK Backup library utility SYS 

BDEF #WP#BR Keyboard redefine transient WP 
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BICR $BICR Basic data exchange utility SYS 

BIKE #IKBR1 I DE interrupt SYS 

BR12 #sBR12 Data recorder data management SYS 

BSCL #BSCL Close DC 

BSLO #BSLO Line initialization DC 

BSL1 #BSL1 Line initialization DC 

BSL2 #BSL2 Line initialization DC 

BSL3 #BSL3 Line initialization DC 

BSL4 #BSL4 Line initialization DC 

BSOB #BSOB Open DC 

BUil $BUILD Alternate sector rebuild SYS 

CBS $WCBS WPCU communications BSC data WP 
management 

CCAR #FCCAR FCUCONV format line processor FCU 

cccs #FCCCS FCUCONV case conversion FCU 

CCDR #FCCDR FCUCONV direct random 1/0 FCU 
interface 

CCFP #FCCFP FCUCONV sequential/direct/ FCU 
indexed 1/0 interface 

CCIR #FCCIR FCUCONV indexed random 1/0 FCU 
interface 

CCMC #FCCMC FCUCONV mag card interface FCU 

CCNM #FCCNM FCUCONV numeric conversion and FCU 
summary routine 

CCRQ #FCCRQ FCUCONV record qualification FCU 

CCSM #FCCSM Summary line processor FCU 

CCVR #FCCVR FCU conversion processor FCU 

CC11 #FCC11 Storage allocation and data prompter FCU 

CC21 #FCC21 1/0 data management load and FCU 
initialization 
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CORI #cDRI Diskette close SYS 

"""" CDZL #cDZL Sector mode close SYS 

CEDT #FCEDT FCUEDIT mainline FCU 

CEDU #FCEDU F•CUEDIT direct file update FCU 

~ CEIN #FCEIN F•CUEDIT input FCU 

CEIU #FCEIU F·CUEDIT indexed file update FCU 

CID4 #CID40 I DE data management SYS 

CID6 #CID60 Record address limits processor SYS 

~ CIN $WCIN WPCU communications WP 
initialization 

CLI $WCLI WPCU communications LOAM WP 
1/0 interface 

CROI $WCR01 WPCU receive translate table- WP 
keyboards 001-008 

CR09 $WCR09 WPCU receive translate table- WP 
keyboard 009 

CR17 $WCR17 WPCU receive translate table- WP 
keyboard 017 

CRIS $WCRl8 WPCU receive translate table- WP 
keyboard 018 

~ 
CSA2 #FCSA2 FCUSPEC F processor FCU 

CSB2 #FCSB2 FCUSPEC Q processor FCU 

CSC2 #Fcsc2 FCUSPEC C processor FCU 

CSD2 #FCSD2 FCUSPEC A/. processor FCU 

CSI $WCSI WPCU communications sequential WP 
'"!'!f!f 1/0 interface 

CSPC #FCSPC FCUSPEC mainline FCU 

CS10 #FCS10 FCUSPEC source Specs I. file and list FCU 

/ CS20 #FCS20 FCUSPEC diagnose spec statements FCU 

w 
CS30 #FCS30 FCUSPEC complete and build format FCU 

description 
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CUM $WCUM WPCU communications utility WP 
mainline 

CX01 $WCX01 WPCU transmit translate table- WP 
keyboards 001-008 

CX09 $WCX09 WPCU transmit translate table- WP 
keyboard 009 

CX17 $WCX17 WPCU transmit translate table- WP 
keyboard 017 

CX18 $WCX18 WPCU transmit translate table- WP 
keyboard 018 

CVRT $CNVRT Convert diskette header labels SYS ~- ' utility 

DCSU $DCSUP Print utility DC 

DELE $DE LET File delete mainline SYS 

DELF $DELF1 Disk file delete SYS 

DELI $DELl1 Diskette file delete SYS 

DEOJ #oLEOJ End-of-job update SIO counters SYS 
mainline 

DLAO #oLAOC Disk SIO counter table SYS 

DLDO #oLDOC Diskette SIO counter table SYS 

OLEO #oLEOC Line printer counters and error SYS 
history 

DLE9 #oLE9C Serial printer counters and error SYS 
history 

DLOG #oLOG Error logging mainline SYS 

DL50 #oLSOC Error Jogging routing SYS 

DL51 #oL51C Data recorder error logging SYS 

DL52 #oL52C Magnetic character reader error SYS 
logging 
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DL59 #DL59C MCU error logging WP 

-.. ~ ".:?'"' 
DL80 #DLSOC BSCA error logging SYS 

DPRD $DUPRD Diskette copy utility SYS 

DS$A #GS$A Print COMMON-dynamic request SORT 

"' DS$D #GS$D Phase OD parameter list SORT 

DS$E #GS$E Dynamic dump loader SORT 

DS$X #GS$X Execution phases parameter I ist SORT 

DSBA #GSBA Phase OB SORT 

' ... ·--"--~~ 
DSBC #GSBC Alternate sequence collating SORT 

sequence table 

DSCA #GSCA Compile the select/build routine SORT 

DSCB #GSCB Error logging SORT 

DSCC #GSCC Move generation code SORT 

DSCE #GSCE Include/omit generator SORT 

DSCF #GSCF Field generator SORT 

DSCK #GSCK Keyword generator SORT 

DSCL #GSCL Calculate length module SORT 

DSCZ #GSCZ End of file for compiler SORT 

"'''""' DSDA #GSDA Phase OD, Part A SORT 

DSDB #GSDB Phase OD, Part B SORT 

DSEA #GSEA Phase OE SORT 

DSGA #GSGA PhaseOG SORT 
q-~ 

#GSZA DSZA Variable length move SORT 

DS1D #GS1D NEXTDB for phase 1 SORT 

DS1L #GS1L Phase 1 L SORT 

~ 
DS1X #GS1X Phase 1X SORT 

DS1Z #GS1Z End-of-pass reporter SORT 

DS2A #GS2A Phase 2A SORT 
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DS2L #GS2L Phase 2L SORT 

DS3A #GS3A Phase 3A SORT 

DS3L #GS3L Phase 3L SORT 

DS3S #GS3S Phase 3S SORT 

DS4A #GS4A Phase 4A SORT 

DS8A #GS8A Data management consecutive get SORT 

DS8G #GSBG Data management consecutive put SORT 

DS9G #GS9G Work file get/locate SORT 

DS91 #GS91 Read statement from sysin SORT 

DS9P #GS9P Work file put/locate SORT 

DS9S #GS9S Read statement from source member SORT 

DUMP $FEDMP Dump SYS 

EBLD $REBLD Rebuild data file SYS 

ECSF #99#ECSF Variable microcode location finder SYS 

EPMP #RPMP Build calculation segment list RPG 

EPMQ #RPMQ Complete calculation segment list RPG 

ETCF $SETCF Set utiljty SYS 

ESTM $SETSM Set utility specification module SYS 

EUDL #SEUDL Delete SEU 

EUDX #SEUDX SEU data management SEU 

EUEJ #SEUEJ End of job SEU 

EUEO #SEUEO Ch;mge format SEU 

EUET #SEU ET Enter/update SEU 

EUIC #SEUIC Include SEU 

EUIN #SEUIN Initialization SEU 

EUMV #SEUMV Move SEU 
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EURB #SEURB Syntax checker for calculation SEU 

specifications 

EURC #SEURC Syntax checker for calculation SEU 
specifications 

EURO #SEURO Syntax checker for calculation SEU 
specifications 

EURE #SEURE Syntax checker for extension, SEU 
header, /COPY 

EURF #SEURF Syntax checker for file description SEU 

EURG #SEURG Syntax checker for file description SEU 

EURI #SEURI Syntax checker for input SEU 
specifications 

EURJ #SEURJ Syntax checker for input SEU 
specifications 

EURL #SEURL Syntax checker for extension SEU 
specifications 

EURO #SEURO Syntax checker for output SEU 
specifications 

EURP #SEURP Syntax checker for output SEU 
specifications 

EURT #SEURT Syntax checker for SEU 
telecommunications specifications 

EURU #SEURU Syntax checker for SEU 
telecommunications specifications 

FIX $FEFIX Program temporary fix installation SYS 

FLOM #FCCLO FCUCONV LOAM 1/0 interface FCU 

FREE $FREE Disk reorg utility phase 0 SYS 

FRE1 $FREE1 Disk reorg utility phase 1 SYS 

FRE2 $FREE2 Disk reorg utility phase 2 SYS 

FRE3 $FREE3 Disk reorg utility phase 3 SYS 

FSCP #FSCP PTAM dose routine SYS 

FSPO #FSPO PTAM open routine SYS 
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FUDS #DFUDS Convert data file to source or DFU 
procedure 

FUEU #DFUEU Enter/update initialization DFU 

FUFB #DFUFB Build format description DFU 

FUIN #DFUIN Inquiry processing DFU 

FULS #DFULS List processing DFU 

FUML #DFUML Enter/update mainline processing DFU 

FUMP #DFUMP Build attribute specifications DFU 

FUOR #DFUOR Format builder query and response DFU 

FUSB #DFUSB Convert sort sequence specifications DFU 

FUSD #.DFUSD Convert source or procedure to data OFU 
file 

FUUD #DFUUD Update and diagnose OFU DFU 
specifications 

GSBC #GSBC Alternating collating sequence table SORT 

HFIT $HINT History file initialization SYS 

HIST $HIST History file display SYS 

IBLD #tGBLD Diskette read error display and SYS 
correction 

INDO #INDO Disk file initialization, phase 0 SYS 

IND1 #IND1 Disk file initialization, phase 1 SYS 

IND2 #tND2 Disk file initialization, phase 2 SYS 

IND3 #IND3 Disk file initialization, phase 3 SYS 

INFO #INFO File allocation, phase 0 SYS 

INF1 #tNF1 File allocation, phase 1 SYS 

INF2 #tNF2 File allocation, phase 2 SYS 

INF3 #tNF3 File allocation, phase 3 SYS 
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INIT $1NIT Diskette labeling and initialization SYS 

INKB #UNKB Pass 1 root and initialization SYS 

INKD #UNKD Pass 1 TEXT-RLD and END SYS 
record processor 

INKE #LINKE Pass 1 ESL and OPTNS record SYS 
processor 

INKF #UNKF Pass 1 phase control record SYS 
processor 

INKG #LINKG Pass 2 root phase SYS 

INKH #LINKH TEXT-RLD output build phase SYS 
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INKJ #LINKJ Overlay fetch table build SYS 

INKK #LINKK Error and overlay fetch table-print SYS 

INMS #INMS File allocation, miscellaneous SYS 

INPO #INPO Program initialization, phase O SYS 

INP1 #INP1 Program initialization, phase 1 SYS 

11BT #11BLT Diskette read error display and SYS 
correction 

11EA #11EAP Error recovery SYS 

1110 #$1110 Diskette I OS SYS 

1110 #$Ul1D Diskette interface SYS 

11PA #l!PAE Diskette prepare SYS 

KALL #KIKLZ Device close SYS 

KID! #KID10 Keyboard/CRT data management SYS 

KIDS #KID50 Field light handler SYS 

KIKE #KIKEY Command key hahdler SYS 

LINK #OLINK User entry phase 1 SYS 

LINKM #LINKM ESL table process phase SYS 

LIN! #OLIN! User entry phase 2 SYS 

LIN2 #OLIN2 User entry phase 3 SYS 

LIN3 #OLIN3 User entry phase 4 SYS 

LMSG #OLMSG Error message print phase SYS 

LOAD $LOAD Pseudo IPL SYS 

LYNX #OLYNX Compiler entry phase SYS 

MGBL $MGBLD Create message member SYS 

MGAE #MGAET Message retrieve SYS 

MICA #MICA Stacker specification analysis MCA 
compression error message handler 

MIDMC #MIDMC Attachment controller diagnostic MCA 
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MIDS #MIDS Magnetic character reader data MCA 
management 

MIRMC #MIRMC Attachment controller stacker MCR 
select and modulus check 

MABE #MABE BSC error recording DC 

MRBM #MRBM Buffer manager DC 

MRBO #MRBO BSC open DC 

MRBP #MRBP BSC I /O processor DC 

MRCD #MRCD Console output processor DC 

MRCL #MRCL Close routine DC 

MACO #MACO Utility control statement manager DC 

MRCP #MRCP Console input processor DC 

MRCR #MRCR CARRIAGE utility control statement DC 
processor 

MACS #MACS Utility control statement scanner DC 

MRDP #MRDP Disk output processor DC 

MRFC #MRFC Full compression routine DC 

MRl1 #MRl1 CON FIG utility control statement DC 
processor 

MR15 #MRl5 DTF allocation routine DC 

MRl6 #MRl6 Storage allocation routine DC 

MAJE $MAJE Dispatching supervisor DC 

MRKP #MRKP Reader keyboard input processor DC 

MRMO #MAMO MODIFY utility control statement DC 
processor 

MROP #MROP Open processing routine DC 

MARC #MARC Reader close routine DC 

MRRF #MRRF READFILE utility control DC 
statement processor 

MARO #MRRD Reader open routine DC 
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MRRP #MRRP Reader disk input processor DC 

"""""' #MRTM MRTM Terminator DC 

MRUP #MRUP Printer output processor DC 

MRVM #MRVM VTOC manager DC 

·~ 
MRl $MR1 Magnetic character reader IOCH CS MCR 

microcode X 

MR2 $MR2 Magnetic character reader diagnostic MCR 
CS microcode transient 

MSNP #MSNIP Main storage initialization SYS 

~ 
OADI $LOADI Reload library routine SYS 

OALL #KIOPN Device open SYS 

ODCB #oDcB Carrve buffers SYS 

ODDI #ODDI Diagnostics, Part 1 SYS 

ODD2 #ODD2 Diagnostics, Part 2 SYS 

ODFM #ODFM Format SYS 

OD Fl #OD Fl Get extents from format 1 image SYS 

ODll #ODl1 Diskette open SYS 

ODLM #ODLM Obtain limits SYS 

ODNP #ODNP Transient resolver no-op SYS 

~ ODNV #ODNV Open next diskette volume SYS 

ODPM #ODPM Prime buffers SYS 

ODSB #ODSB Carve buffers, shared 1/0 SYS 

ODSO #ODSO Format, shared 1/0 SYS 
,.,,,.,,, 

ODZP #ODZP Sector mode open SYS 

OLAF #OLAF Auto-link segment list build SYS 

OLAH #OLAH Cross-reference segment list build SYS 

~ 
OLAJ #OLAJ Sort auto-link segment list SYS 

OLAP #OLAP Overlay design SYS 

OLAR #OLAR Overlay segment list build SYS 
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' OLAT #OLAT Storage map phase SYS 

OLBE #OLBE Relocate, resolve EXTRNs, and build SYS 
load module phase 

OLBO #OLBO Library control phase SYS 

OLER #OLER Error routine SYS 

OMDO #$OMDO Offline multivolume dummy open SYS 

OMLK #$OMLK Offline multivolume prime buffer SYS 

OMOA #OMOAD Offline multivotume data transfer SYS 

OPEN #OPEN Common open SYS 
~ ~ 

OXRF #OXRF Transient cross-reference resolver SYS 

P#cK #VVP#cK Security key conversion WP 

P#FS #VVP#FS Security file WP 

P#ML #WP#ML Start chain/go WP 

P#NL #WP#NL LOAM error logging WP 

P#GL #WP#GL LOAM erase chain WP 

P#RL #WP#RL LOAM terminate, close files, WP 
clear levels 

P#sL #WP#sL LOAM rekey/rename WP 

P#rL #WP#rL LOAM free chain WP 

P#UL #WP#UL LOAM get other WP 

P#VL #WP#VL LOAM get initial WP 

P#JVL #WP#JVL LOAM put final WP 

P#XL #WP#XL LOAM put record WP 

P#YL #WP#YL LOAM start chain/check WP 

P#ZL #WP#ZL LOAM initiate, open, set level WP 

P#lM #WP#lM MCU normal operation WP 

P#2M #WP#2M MCU error initialization WP 
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P#JM #WP#3M MCU error processing WP 

P#IM #WP#IM MCU message processing WP 

P#sM #WP#sM MCU tilt/rotate select WP 

P#6M #WP#6M MCU Select non-WP table EBCDIC WP 

P#7M #WP#7M MCU Select WP table EBCDIC WP 

P#6M #WP#BM MCU Build tilt/rotate table WP 

P#9M #WP#9M MCU tilt/rotate automatic switching WP 

PACK $PACK Disk reorganization utility SYS 

PJAT $WPJAT Job-to-job processing WP 

PJCT $WP JCT Job-to-job create WP 

PJIT $WPJIT Job-to-job initialization WP 

PJST $WPJST Job-to-job stop WP 

PKBD $WPKBD Keyboard redefine WP 

PKEY $WP KEY Security key file update WP 

PLCU $WPMCU Magnetic card eject/erase WP 

PLDM #WPLDM LOAM main module WP 

PLUF $WPLUF LOAM free utility WP 

PLUI $WPLUI LOAM initiate utility WP 

PLUL $WPLUL LOAM load utility WP 

PLUM $WP LUM LOAM maintenance utility WP 

PLUP $WPLUP LOAM print utility WP 

PLUU $WP LUU LOAM unlead utility WP 

PPBI $WPPBI Printer belt identification utility WP 

PPBM $WPP BM Printer belt map utility WP 

POD3 #POD30 Continuous forms processing SYS 

POD7 #POD70 Single form/ledger cards processing SYS 

POE3 #POE30 line printer error recovery SYS 
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POE5 #POE50 Serial printer error recovery SYS 

PSET $WPS ET Setup utility WP 

PTCH $FEPCH Patch SYS 

PURG $WPURG WP document directory purge WP 

PXDV #MPXDV Macro processor driver SYS 

PXP1 #MPXP1 Macro processor phase I SYS 

PXP2 #MPXP2 Macro processor phase 11 SYS 

PXP3 #MPXP3 Macro processor phase 111 SYS 

PXP4 #MPXP4 Macro processor phase IV SYS 

QJOB $QJOB Queued job stream card to library SYS 
utility 

RDCM #RDCM Compile OCL statement processor SYS 

RDDT #RDDT Date OCL statement processor SYS 

RDFL #RDFL File OCL statement processor SYS 

RDFM #RDFM Forms OCL statement processor SYS 

RDIC #RDIC Include OCL statement processor SYS 

RDIM #RDIM Image OCL statement processor SYS 

RDLD #RDLD Load OCL statement processor SYS 

RDLG #RDLG Log OCL statement processor SYS 

RDMK #RDMK Fite statement keyword diagnostics SYS 

RDML #RDML Reader/interpreter mainline SYS 

RDMM #ROMM Member OCL statement processor SYS 

RDMS #ROMS * (message) OCL statement processor SYS 

ADPS #ADPS Pause OCL statement processor SYS 

ADAN #ADAN Run OCL statement processor SYS 

ADRT #RDAT Reader/interpreter root phase SYS 

ADSL #ADSL Syslist OCL statement processor SYS 

ADSW #ADSW Switch OCL statement processor SYS 

ADS3 #ADS3 Positional parameter encode and scan SYS 
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RENA $RENAM Disk file rename utility SYS 
t-Tb~ 

RIN= #STAI Rollin SYS 

ROFX #ROFX Rolled-out SWA read SYS 

ROUT #STRO Roll out SYS 

~~ RPEA #RPEA File description compression phase RPG 

RPEB #RPEB Extension compression RPG 

WCBS $WCBS WPCU BSC data management WP 

WCIN $WCIN WPCU initialization WP 

',:~-· WCLI $WCLI WPCU LOAM file processing WP 

WCSI $WCSI WPCU 5/32 file processing WP 

WCUM $WCUM WPCU mainline WP 

WP#J #WP#JI Job-job inquiry handler for WP 
termination 

Library Load Modules L-16.1 



This page intentionally left blank. 

L-16.2 



Main 
Storage Directory 
ID Name Descriptive Name Manual 

- RPEC #RPEC Line counter compression RPG 

RPEE #RPEE Telecommunication compression RPG 

RPEI #RPEI Input compression RPG 

RPEK #RPEK Calculation compression RPG 

~~ 
RPEO #RPEO Output compression RPG 

RPEW #RPEW Post compression and initialization RPG 

RPFA #RPFA Copy tables into compression RPG 

RPG #RPG Compiler initialization RPG 
·-~ 

RPGF #RPGF Assign and check indicators RPG 

RPGG #RPGG Check calculation specifications RPG 

RPGH #RPGH Assign filename and IOCB RPG 

RPGI #RPGI Assign filename and DTF RPG 

RPGK #RPGK Check telecommunications RPG 
specifications 

RPGL #RPGL Check telecommunications RPG 
specifications (phase 2) 

RPGN #RPGN Build DTFs RPG 

RPGS #RPGS Assign shared 1/0 and other disk RPG 
device 

~ RPGT #RPGT Assign 1/0 areas, nondisk devices RPG 

RPGU #RPGU Build name table RPG 

RPGV #RPGV Check table/array RPG 

RPGW #RPGW Check name table RPG 
--;,~-._If 

RPGX #RPGX Print name table RPG 

RPGY #RPGY Build compile time tables RPG 

RPGZ #RPGz· Compile time table/array code RPG 

w RPHA #RPHA Build symbol table RPG 

RPHC #RPHC Check symbol table RPG 

RPHD #RPHD Print symbol table RPG 
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RPHQ #RPHQ Assign collating and translation RPG 
tables 

RPHS #RPHS Check input specifications RPG 

RPHT #RPHT Assign control, match field hold areas RPG 

RPHU #RPHU Assign limits file hold area RPG 

RPHW #RPHW Prompt table bullder for IDE RPG 

RPIC #RPIC Post compression initialization RPG 

RPIG #RPIG Check file description continuation RPG 

RPJA #RPJA Check input specifications RPG 

RPJE #RPJE Check calculation specifications RPG 

RPJG #RPJG Check calculation specifications RPG 

RPJJ #RPJJ Control field and match field move RPG 

RPJK #RPJK Check file and table/array RPG 

RPJL #RPJL Check calculation specifications RPG 

RPJM #RPJM Check output specifications RPG 

RPJN #RPJN Check output specifications RPG 

RPJO #RPJO Check output specifications RPG 

RPJP #RPJP Check input specifications RPG 

RPJU #RPJU Check compile time tables/arrays RPG 

RPJW #RPJW Check file description specifications RPG 

RPJX #RPJX Check file description specifications RPG 

RPJY #RPJY Check extension and line counter RPG 
specifications 

RPJZ #RPJZ Check file description specifications RPG 

RPKA #RPKA Error sort, print, error message list RPG 

RPLB #RPLB Output indicator optimization RPG 

RPLG #RPLG DTF parameter assign RPG 

RPLJ #RPLJ Preassemble calculations RPG 
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RPLN #RPLN Constant, literal, edit word assign RPG 

.,,,,,,,,, 
RPLR #RPLR Constant, literal, edit word, DTF RPG 

assign 

RPLV #RPLV Output fields move optimization RPG 

RPLZ #RPLZ Output indicator testing RPG 

~ RPMA #RPMA Output object code block length RPG 

RPMB #RPMB Preassemble calculations RPG 

RPMH #RPMH Preassemble calculations RPG 

RPMI #RPMI Preassemble indicator optimization RPG 

·~ RPMK #RPMK Build segment list RPG 

RPMM #RPMM Output segment list entries build RPG 

RPPA #RPPA Generate I PCR RPG 

RPPB #RPPB Generate OPCR RPG 

RPPC #RPPC Input mainline code RPG 

RPPE #RPPE Build input record recognition RPG 

RPPF #RPPF Build input record recognition RPG 

RPPG #RPPG Fite selection and match field RPG 
extraction 

RPPJ #RPPJ Control field extraction code RPG 

I 
~ RPPL #RPPL Look~ahead field extraction RPG 

RPPM #RPPM Input field extraction code RPG 

RPPN #RPPN Chain and read files code RPG 

RPPO #RPPO Last record and overflow control RPG 
mainline 

\~~ 

RPPS #RPPS Output record code RPG 

RPPU #RPPU Output fields 1 code RPG 

RPPV #RPPV Output fields 2 code RPG 

w RPPW #RPPW Output fields 3 code RPG 

RPQA #RPQA Operation independent calculations RPG 
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RPQB #RPQB Calculations 2 code RPG 

RPOD #RPQD Calculations 3 code RPG 

RPQE #RPQE Calculations 4 code RPG 

RPQF #RPQF Calculations 5 code RPG 

RPQG #RPQG Calculations 6 code RPG 

RPQH #RPQH Calculations 1 code RPG 

RPQK #RPQK Calculations 7 code RPG 

RPQL #RPQL Calculations 8 code RPG 

RPQT #RPQT Calculations 9 code RPG 

RPQV #RPQV Calculations 11 code RPG 

RPRA #RPRA Initialization and close code RPG 

RPRC #RPRC Table load/table dump code RPG 

RPRW #RPRW Chain and read files move list RPG 

RPRX #RPRX Initialize segment list RPG 

RPRY #RPRY Library of subroutines RPG 

RPSA #RPSA Resolve EXTRN RPG 

RPSB #RPSB Overlay editor RPG 

RPSC #RPSC Calculate start address RPG 

RPSD #RPSD Print segment list RPG 

APSE #APSE Sort object code RPG 

RPSF #RPSF Overlay editor RPG 

RPSG #RPSG Overlay fetch and transfer vector RPG 

RPSI #RPSI Final output generation RPG 

RPSK #RPSK Final output generation RPG 

RPSN #RPSN Sort segment list RPG 

RPSP #RPSP Eliminate duplicate segment list RPG 
entries 

RPZY #RPZY Dump facility RPG 

L-20 



Main 
Storage Directory 
ID Name Descriptive Name Manual 

~1 SBXO #ASBXO Build XREF file ASM 

SCMO #ASCMO Compression ASM 

SDJO #SDJO SNA Open routine DC 

SDJ1 #SDJ1 SDLC line initialization DC 

\~ 
SDJ2 #SDJ2 SDLC temporary error logging DC 

SDJ3 #SDJ3 SNA close routine DC 

SDJ4 #SDJ4 SNA session initialization and DC 
deinitialization routine 

'~-~; SDJ5 #SDJ5 SDLC statistical error logging DC 

SDJ6 #SDJ6 SNA session initialization and DC 
deinitialization subroutine 

SDLC #SDLC SDLC DC 

SNA #sNA SNA mainline DC 

SPDO #ASPDO Print diagnostics ASM 

SPEJ #sPEJ End-of-job transient SYS 

SPEO #ASPEO ESL output ASM 

SPFN #sPFN System find SYS 

SPSO #ASPSO Source/object output ASM 

( 

#ASSBO Symbol processing ASM ~ SSBO 

SSEM #ASSEM t1ssembler initialization ASM 

SSFO #ASSFO Symbol table processing ASM 

SSGR #ssGR SWA record get SYS 

".":_i--,-.. SSRP #sSRP SWA record put SYS 

SSRW #SSRW SWA read/write SYS 

ssso #ASSSO Symbol substitution ASM 

SSVF #ssvF VTOC read/write disk SYS - #ssv1 SSVI VTOC read/write diskette transient SYS 

SSVL #ssvL VTOC read/write diskette load module SYS 
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Main 
Storage Directory 
ID Name Descriptive Name Manual 

ssxo #ASSXO Merge and list XR EF ASM 

STOA #sTDA Device allocate transient SYS 

STDD #STDD Device deallocation transient SYS 

STFA #STFA Allocate initiator transient SYS 

STFI #STFI File allocate initiator transient RPG 

STFT #STFT Allocate terminator transient SYS 

STHB #STHB Reader/interpreter error message SYS 
build 

STHO #STHO Syslog parameter table SYS 

STH1 #STH1 Syslog parameter table SYS 

STH2 #STH2 Syslog parameter table SYS 

STH3 #STH3 Syslog parameter table SYS 

STH4 #STH4 Syslog parameter table SYS 

STSS #STSS Source sysin SYS 

STS2 #STS2 Source sysin existence test SYS 

SUBR08 SUBR08 Magnetic character reader dummy MCR 
data management 

SYLC #SYLCT Syslist transient for display screen SYS 

SYLS #SYLST Syslist transient for printer SYS 

SYSG #SYSG Source get SYS 

SYIN #SYSIN Keyboard sysin SYS 

SYLG #SYSLG Syslog mainline SYS 

SYRP $$SYRP RPG II halt processor RPG 

SYTI #SYSTI Sysin transient SYS 

SYTG #SYTGL Syslog transient SYS 

TATS $STATS Status display utility SYS 

TMAL #TMAL End-of-job find work file SYS 

TMDS #TMDS End-of-job key search SYS 
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Main ... Storage Directory 
ID Name Des;criptive Name Manual 

~TMEl #TM El Main storage end of job SYS 

TME2 #TME2 Main storage end of job SYS 

TME3 #TME3 Main storage end of job SYS 

TMll #TMll Scheduler IPL SYS 

TMMJ #TMMI End-of-job index merge SYS 

TMSE #TMSE Special end of job SYS 

TMSK #TMSK End-of-job key sort SYS 

UCOl #$UC01 Disk consecutive input and output/add SYS 

~-::.~~ 
#$UC02 UC02 Disk direct input SYS 

UC03 #$UC03 Disk indexed output SYS 

UC04 #$UC04 Disk limits input SYS 

UC05 #$UC05 Disk indexed update with add SYS 

UC06 #$UC06 Disk direct output/update/add SYS 

UC07 #$UC07 Disk indexed sequential input/update SYS 

UFlZ #$UF1Z Sector mode interface SYS 

U11Z #$Ul1Z Sector mode interface SYS 

usoo #usoo Syntax checker SYS 

w wcco $BWCCO CON FIG statement processor DC 

WCCR $BWCCR C.AH RI AGE statement processor DC 

WCD2 $BWCD2 Stc1tement Interpreter #2 DC 

WCER $BWCER Error handler transient DC 

;"c-~- WCMD $BWCMD Statement Interpreter #1 DC 

WCM1 $BWCM1 MODIFY statement processor #1 DC 

WCM2 $BWCM2 MODI FY statement processor #2 DC 

WCR1 $BWCR1 READFILE statement processor #1 DC 
,( \ 

WwcR2 $BWCR2 READFILE statement processor #2 DC 

WCR3 $BWCR3 READFILE statement processor #3 DC 
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Main 
Storage Directory 
ID Name Descriptive Name Manual 

r: ) wcsc $BWCSC Console specification module DC ~ --
WCSI $BWCSI Initialization specification module DC 

WCSL $BWCSL Specification module loader DC 

WCSR $BWCSR Header specification module DC 

WDB1 $BWSUD Workstation supervisor for CICS DC 
( 

and IMS 

WDB2 $BWDB2 Specification module DC 

WDB4 $BWDB4 SNA interface DC 

WDCO $BWDCD Console output driver DC ~ 

WDDI $BWDDI Disk interface DC 

WDFT $BWDFT Functiorrterminator DC 

WDIO $BWDIO Input/Output SNA interface DC 

WDKI $BWDKI Keyboard interface DC 

WOLi $BWDLI Library interface DC 

WDMH $BWDMH Message handler DC 

WDPI $BWDPI Printer interface DC 

WDPO $BWDPO Print/Punch driver DC 

WDRI $BWDRI Reader input driver DC 
( 

WFAL $BWFAL File allocation DC 

WFCL $BWFCL File close DC 

WFDA $BWFDA File deallocation DC 

WFOI $BWFOI File open (input files} DC ( 
WFOO $BWFOO File open (output files) DC 

WFSE $BWFSE Special end of job DC 

WINT $BWINT Initialization module transient DC 

WP#D #WP#DI Job to job inquiry handler first load WP 
( 
"- / 
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Main 
Storage Directory 

ID Name Descriptive Name Manual 

' WP#H #WP#HI Job to job inquiry handler second WP 

W' load 

WPC1 #WPCP1 Checkpoint first load WP 

WPC2 #WPCP2 Checkpoint second load WP 

WPLJ #wPLJA Syntax checker for job control WP 

i~ utiliw specification 

WPLT #WPLTA Syntax checker for utility WP 
specification 

WPLM #WPLMP LOAM maintenance utility, part 2 WP 

WPLS #wPLSP Symax checker for LOAM interface WP 

't~# 
WSEH $BWSEH SN/l, error handler DC 

WSIH $BWSIH SN.Ai interrupt handler DC 

WSUR $BWSUR BWS supervisor/scheduler DC 

WIND $FEKEY Display function SYS 

XLOG #SYXTG Mir,i·syslog for type 1 messages SYS 

99RB #99RIB Special request RIB SYS 
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Appendix M. Data Communications Miscellaneous Information 

...,. BSCA 

--h-~ 

I~ 

\"""'~~ 

~ 

DTF2 2 
1082-2 

\ DTFIOB I DTFBKX I DTFtTl I )J I 10BSAR I I IDBSAR I 
lnd1cates two 

IOBs are 

required -- Address Pointer 

1 DTF1 js generated for a single buffer, transmit-only file 
2DTF2 is generated for a double buffer, recr1ve-only file 

Figure M-1. BSC IOBs and Shared 1/0 Buffer 

Notes: 
1. Buffer length= (record length >(blocking factor) + 21 + number of characters 

needed for ITB 
2. Blocking factor""' Number of data records per block 
3. Number of characters needed for ITS = {Blocking factor - 1) x ITB count 

ITB count: 
1 for ITB nontransparent 
3 for ITB transparent receive 

Receive Buffer 

Acknowledgement s E E 
to Preceding T --------Data-------- T or T 1 Byte 

Block Received x x Reserved 

~ 
Transmitted Before 
Receiving Data 

Transmit Buffer 

s E Acknowledgement 

T --------Data-------- T T Received to Block 1 Byte 

x x B Transmitted Reserved 

~ 

Received Subsequent 
to Transmitting Data 

Note: Each buffer contains one block of data. 

Figure M-2. Sample BSC Buffers (Non-I TB, Nontransparent) 
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Non-ITB, nontransparent buffer 

IH Data 

Non-ITB, transparent buffer 

ITB, nontransparent butler 

X Record 1 

Data 
Record 2 

ITB, transparent buffer lreceive only) 

Data 
Record 1 

Data 

Data 
Record n-1 

Figure M~3. Examples of BSC Buffer Usage 

M-2 

Data T or T 
B 

Data Rrcordn T or T 

B 



Byte J Bit I Meaning When On I Reset Off By 

0-5 Not assigned. 

~ 
2 6 Data set ready. This indi- Modem Josi ng its 

cates that the mc1dem is ready state or 
ready to operate and that BSCA being 
the BSCA has been enabled. disabled 

Not assigned. 

-~ 
0 Timeout status. A receive Any noncontrol 

timeout (3.25 seconds) BSCA SID 
occurred during a receive 
operation. 

Data check during receive Any noncontrol 
operation. BSCA SID 
a. A CRC occurred 

(EBCDIC). 
b. A VRC occurred 

(ASCII). 

Note: Charaoeters having 
VRCs are distinguished 
by a high-order bit in 
main storage. These 
characters are never 
recognized a~> control 
characters by the 
BSCA. 

2 Not assigned. 

Figure M-4 (Part 1 of 2). BSCA Status Indications 
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/ Byte / Bit I Meaning When On 

3 Overrun. BSCA did not move 
a character to or from main 
storage before the next char­
acter had to be moved to 
accommodate the line. An 
overrun does not terminate 
the operation. 

4 

5 

6 

Invalid ASCII. BSCA found 
leftmost bit in ASCII byte 
on during transmit operation. 

Abortive disconnect. Indi­
cates BSCA on switched 
network was enabled, then 
the modem became ready, 
then not ready. This indi­
cates the connection has 
been released and causes 
data terminal ready to 
turnoff. 

The program must allow 
enough time for a forced 
disconnect (BSCA-controlled) 
to occur. The program 
can use the 2-second time­
out to ensure this. 

Adapter busy. 

Not assigned. 

J Reset Off By 

Any noncontrol 
BSCASIO 

Any noncontrol 
BSCA SIO 

Disable BSCA 

Op-end interrupt 

Figure M-4 (Part 2 of 2). BSCA Status Indications 

M-4 



C' t c 
.,, 
,;;· 
c Name 
; 
s: 
'" 

Start of Heading 

j 
;:. 

Start of Text 
End of Transmission Block 1 

End of Text 1 

!l. End of Transmission 1 

~ 
0 

~ * )> () 

~ 
0 
3 

m 

~ ..., 
0 a ~r 
2. '" 0 ..., 

~ 0 

Enquiry I 

Negative Acknowledge 
I 

Synchronous Idle 
Data Link Escape 
Intermediate Block Character 
Even Acknowledge 1 

Odd Acknowledge I 

Wait Before Transmit-Positive Acknowledge 1 

Mandatory Disconnect 

'1. :;;: • [ m , 
'1. [ .... 
::r 0 

!· c 
00 

1Change of direction. 

.,, , 
c , O' 
!!. ~ 0 a g· 

:;;: 

"' 

(~ 

Mnemonic EBCDIC 

SOH SOH X'01' 
STX STX X'02' 
ETB ETB X'26' 
ETX ETX X'03' 
EOT EOT X'37' 
ENO ENO X'2D' 
NAK NAK X'3D' 
SYN SYN X'32' 
OLE OLE X'10' 
ITB IUS X'1F' 
ACKO OLE 70 X'1070' 
ACK1 OLE I X'1061' 
WACK OLE, X'106B' 
DISC D LE EOT X' 1037' 

{' ( 
ASCII 

SOH X'01' 
STX X'02' 
ETB X'17' 
ETX X'03' 
EQT X'04' 
ENO X'05' 
NAK X'15' 
SYN X'16' 
OLE X'10' 
US X'l F' 

OLE 0 X'1030' 
DLE 1 X'1031' 
D LE ; X' 103B' 
OLE EDT X'1004' 

~ 
)> ,.. 
z 
m 

8 z .... 
:ll 
0 ,.. 
2 
)> 
:ll 

~ 
m 
:ll 
rn 



s: .,, 
"' =· c Name Mnemonic EBCDIC ASCII 

; 
:;: 
a. 
j 
;:i 

"' s. 
~ 
!}! 
(") 
J> 

Reverse lnterrupt 1 RVI D LE@ X' 107C' DLE<X'103C' 

Temporary Text Delay 1 TTD STX ENQ X'022D' STX ENQ X'0205' 

Transparent Start of Text XSTX DLE STX X'1002' 

Transparent Intermediate Block XITB DLE I US X'101F' 
Transparent End of Text 1 XETX DLE ETX X'1003' 
Transparent End of Transmission Block 1 XETB DLE ETB X'1026' 

Transparent Synchronous Idle XSYN OLE SYN X'1032' 
Transparent Block Cancel 1 XENQ DLE ENQ X'102D' 

Transparent TTD 1 XTTD OLE STX DLE ENQ X'10021020' ,... 
:;· 
~ 

(") 
0 

Date D LE in Transparent Mode XDLE DLE DLE X'1010' 

Leading Pad - X'55' X'55' 

Trailing Pad - 'X'7F' or X'FF' X'FF' 
a 
2. 
(") 
0 c. 

1 Change of direction. 

m 
m = c. 
.... 
=-
~· .,, 
c = !l 
iS' 
~ 

-if-



I 
~ 

SDLC 

frame: Basic unit of commands, 1·esponses, and all information transmitted 
on SDLC. A valid frame must contain at least 32 bits, in multiples of 8 bits. 

frame sequence: Group of frame~;, up to 7 (0 through 7). Uses an NS count 
at transmit and NR count at receive. The count is to identify missing or 
duplicate frames. 

flag (F) 8 bits-01111110: This combination is never found in the transmission, 
except as the flag {beginning and 8nd of frame). 

SDLC zero bit insertion/deletion: If a transmit data stream has five 1 bits in 
sequence, a 0 bit is inserted into the data stream before transmission. 

receive: If a character has five 1 bits in sequence when received and the next 
bit is a 0, it is deleted. If six 1 bits are received in a row, it indicates a flag or 
error condition. 

~ NAZI (nonreturn-to-zero-inverted): A method of transmitting data which 
reverses the state of the line for a 0 bit. NAZI prevents extended periods of 
no line reversals normally incurred when sending a long string of 0 bits. This 
aids in line synchronization. Zero bit lnse,rtion prevents a long string of 1 
bits from being transmitted. 
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1 Byte 

(F) Frame I Flag I j Flag j 

1 Byte 1 Byte 1 Byte 

(A) Address I Flag Address I I Flag I 
1 Byte 1 Byte 1 Byte 1 Byte 

(Cl Control I Flag Address I Control I I Flag I 
1 Byte 1 Byte 1 Byte 2 Bytes 1 Byte 

(FCS) Frame I Flag Address I Control I I Check Field I Flag I 
Check Sequence Field 

1 Byte 1 Byte 1 Byte Variable 2 Bytes 1 Byte 

Information Flag Address Control Information Check Field Flag 

Control 
Byte 4--256 Bytes Maximum User Data--.. 

1SNA transmission header and request/response header information. 

Figure M-6. SDLC Frame Format 
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Assume all counts at primary and secondary station start at zero. 

Primary Station Secondary Station - NS NR 

0 0 
, __ o 

I ~R NS 
i::===N5 \;qDal -NR 

First Frame 0 

:~ 02 23 

Second Frame I NR ~SJ-0 

4 

-t~· 

~SJ-NR 
Third Frame 0 p 

0 6 

NR ~s J-Fourth Frame 0 p 

8 

Fifth Frame I ~R ~s}-

0 A-rvs A 

Equals -1\i~-\ 
~JR NS 

~ L'.'' 0 First Frame 

5 

11\JS count in frame must equal NR count at secondary station. 
~S count incremented at primary station after frame is sent. 

'NR count at secondary station incrernented after accepting frame. 
4 NR count in frame must equa! NS count at primary station. 

•Figure M-7. SDLC Sequenced Transmtssion Frames 

NS 

0 

0 

0 

0 

0 

0 
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0 2 

Information Transfer Format NR 

Supervisory Format NR 

Nonsequenced Format 

Poll/final Bit 

1Codes for supervisory commands/responses 
2 Codes for nonsequenced commands/responses 

Figure M-8. SDLC C-Field Layout 

Primary Command (Poll) 

Nonsequence Format: 

-SNRM (set normal response mode) 
DISC (disconnect) 
TEST 
XID (exchange ID) 

Supervisory Format: 
RR {receive ready) 
RNA (receive not ready) 

Information Format: 
I {information) 

Secondary Response 

Nonsequence Format: 
ROL (request on line) 

NSA 
CMDR (command reject) 

TEST 
XID 

Supervisory Format: 
RR 
RNR 

Information Format: 

3 6 

P/F 0 

P/F 

P/F I 

Expected Secondary Response 

NSA (nonsequence ACK) 
NSA 
TEST 
XID 

1.RR,RNR,ROL 
RR,RNR,ROL 

l,RR,RNR 

Expected Primary Command 

SNRM 
l,RR,RNR 
SNRM, DISC 

SNRM 
SNRM, DISC 

l,RR,RNR 
RR.RNA 

l,RR,RNR 

Figure M-9. SDLC Batch Work Station Command/Response 
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1st Byte 

0 thru 7 

C !=ield 

2nd Byte 
0 thru 3 4 thru 7 

Send NS Receive NR 

3rd Byte 
(J thru 3 4 thru 7 

JOOO zy xw 

M'd of the rejected command, receivecl 

System/32 send NS and receive NR seque·nce count 

3rd byte reason for command reject: 

'<'01' Invalid control field 
\~ .. '03' Control field with information 

X'04' Data too long 
X'08' NR out of range 

Figure M-10. SDLC Command Reject Respanse 
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Hexadecimal 
Nonsequence Commands Value 
Byte 
0 1 2 3 4 5 6 7 p p 

P/P 1 
1 

~ 

SNRM 
~ 

1 o o P/P o o 93 83 
DISC 0 1 0 P/P o o 53 43 
TEST P/P o o F3 E3 
XID 0 1 P/P 1 BF AF 

Nonseq uence Hexadecimal 
Responses Value 
Byte 
0 1 2 3 4 5 6 7 F 

~ 
~ 

NSA o 1 1 F/F o o 73 63 
CMDR 1 0 0 F/F 0 1 97 87 
ROL 0 0 0 F/F 1 1 1 F OF 
TEST F/F 0 0 F3 E3 
XID 1 0 1 F/F 1 1 BF AF 

Supervisory Hexadecimal 
Command/Response Value 
Byte 
0 1 2 3 4 5 6 P/F i>ti= 

RR NR P/F 0 0 0 +1 +1 
RNR NR P/F 0 1 0 +5 +5 

Hexadecimal 
Information Frames Value 
Byte 
0 1 2 3 4 5 6 7 P/F P/F 

NR P/F NS 0 

Example 0 0 0 0 0 0 0 10 00 
0 0 1 0 0 0 0 30 20 
0 1 0 0 0 0 54 44 

1 0 0 1 1 0 0 9C BC 

1 Code for Nonsequenced Commands/Responses 
2 Code for Supervisory Commands/Responses 

Name 

Set normal response mode 
Disconnect 
Test 
Exchange ID 

f 
Name 

Nonsequence acknowledge_f'Y'!P.nt 

Command reject ~------Request on line 

Test 
Exchange ID 

Name 

Receive ready 
Receive not ready 

Name 

Information 
Example NR = 0, NS= 0 
Example NR = 1, NS= 0 
Example NR = 2, NS= 2 
Example NR = 4, NS= 6 

3 Jnformation frames with hexadecimal value of NR and poll/final bits (left bits, 
0 thru 3), NS value for right bits 4 thru 7 (always even). 

+ -Hexadecimal value of NR and poll/final bits. 
NA -Receive information frame count. 
NS -Send information frame count. 

-Final bit = 1 
P -Poll bit= 1 
F -Final bit= 0 
P -Poll bit= 0 

Figure M-11. SDLC Command and Responses In Hexadecimal Notation 
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SDLC Completion Table 

The results of a transmit and/or receive operation can be determined by 
examining the status bytes of the SDLC completion table (Figure M-12): 

'W 
How to Find: The SDLC completion table is contained in control storage in 
the SDLC transient microcode at addresses OA 10 (data end address) and OA 11 

(status bytes). SDLC !OS senses this data into the SDLC 108 {see Figure 2-20). 

Bytes 1 and 2 = Data end address 

~e3 
Bit Meaning 

0 Timeout 
BC check 

2 Adapter check 

'""""' (transmit) 

3 Adapter check 
(receive) 

4 I nvatid frame 

Abortive disconnect 

6 Not used 

! 7 

w 
Byte 4: 

Stacked operation 
complete 

0-5 Not used 
6 Data set ready 

·~¥;# 7 Not used 

Bi1 set on when: 

The inactivity timer completes. 
A valid addressed frame is detected with 

an invalid block check. 
An error is detected in the SDLC 

c1dapter during a transmit operation. 
This bit is also set if another SIO is not 
i$sued before expiration of the flag 
fill timer. 

A11 error is detected in the SDLC 
c:1dapter during a receive operation. 

Aw of the following occurs: 
A flag is detected off a byte 
boundary 
An ending flag is detected within 
32 bits of the starting flag 

- An abort sequence is detected 
- An idle condition is detected 

between a starting and an ending 
flag 

T;1e line 'data set ready' comes on and 
·hen goes off on a switched line. 

A stacked operation is completed 
before interrupt processing of the 
·orevious operation begins. 

The adapter or modem (data set) is 

ready. 

Figure M-12. SDLC Completion Table 
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DATA LINK CONTROL CHARACTERS AND CODES 

EBCDIC 

Main Storage Bit Positions 0, 1, 2, 3 

Main Storage 0000 0001 0010 0011 0100 0101 0110 0111 
Bit Positions 
4, 5, 6, 7 Hex 0 1 2 3 4 5 6 7 

0000 0 NUL OLE DS SP & -

0001 1 SOH DC1 sos 

0010 2 STX DC2 FS SYN 

0011 3 ETX DC3 

0100 4 PF RES BYP PN 

0101 5 HT NL LF RS 

~ 0110 6 LC BS B UC 

0111 7 DEL IL ~ EQT c 
1000 B CAN 

1001 9 RLF EM \ 

1010 A SMM cc SM • ! 
I 
I 

1011 B VT $ # 

1100 c FF IFS DC4 < . % @ 

1101 D CR IGS ENQ NAK ( I -
1110 E so IRS ACK + > = 

1111 F SI IUS BEL SUB I I ? " 

Duplicate Assignment 

Figure M-13 (Part 1of21- EBCDIC Data Link Control Characters and Codes 
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Main Storage Bit Positions 0, 1, 2, 3 

r Main Storage 
""1it Positions 

1000 1001 10°!0 1011 1100 1101 1110 1111 

~~5,6, 7 Hex 8 9 A B c D E F 

0000 0 { } \ 0 

0001 1 a j ~· A J 1 

0010 2 b k s B K s 2 

~ 0011 3 c I t c 'L T 3 

0100 4 d m " D M u 4 

0101 5 e n v E N v 5 

0110 6 f 0 w F 0 w 6 

··r 
0111 7 g p " G p x 7 

1900 8 h q I' H Q y 8 

1001 9 i r z I R z 9 

1010 A 

1011 B 

1100 c 

1101 D 

1110 E 

1111 F 

"""' -Figure M-13 (Part 2 of 2}. EBCDIC Data Link Control Characters and Codes 
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ASCII 

Main Storage Bit POiitions 0, 1, 2, 3 1 

Main Storage 0000 0001 0010 0011 0100 0101 0110 
Bit Positions 
4, 5, 6, 7 Hex 0 1 2 3 4 5 6 

0000 0 NUL OLE SP 0 @ p ' 
0001 1 SOH DCl ! 1 A Q a 

0010 2 STX DC2 " 2 B R b 

0011 3 ETX DC3 # 3 c s c 

0100 4 EOT DC4 $ 4 D T d 

0101 5 ENO NAK % 5 E u e 

0110 6 ACK SYN & 6 F v f 

0111 7 BEL ETB 7 G w g 

1000 8 BS CAN I 8 H x h 

1001 9 HT EM I 9 I y i 

1010 A LF SUB * j z j 

1011 8 VT ESC + ; K [ k 

1100 c FF FS < L \ I 

1101 D CR GS - ~ M ] m 

1110 E so RS > N I n 

1111 F SI us I ? 0 0 -
'---· 

1 Characters with position 0 on (equal to 1) have no meaning. 

Figure M-14. ASCII Data Link Control Characters and Codes 

M·16 

0111 

7 

p 

q 

r 

s 

t 

u 

v 

w 

x 

y 

z 

{ 
I 
I 

} 
~ 

DEL 

f 
\ 



Appendix N. Hardware Diagnostic Information 

SYSTEM DATA FLOW 

~ __ fil_! 
~~ 
< 0 

a~•paiu11auu••JJ -

~ ~ ~ 
E 'j 
~ ~ ~ 
~ ~ f3. 

~00 
- -

ro ~ oo 

~ ~~ ~ 

0 0 

ITJ 

D 
~ ~ ~ 

,__~~~~~~~+-~-+-......:::.i6 i ~ ~g 
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z 

" 
T2 TJ TJA TJB TJE -T4 T5 T6 T6E TO 

1/0 Instruction 

SOR Low on DBO 

SOR High on DBO 

C09 C07 
C03 COF 

1 1 r r I COO t 

COE 
coo 

I I 

_Jl.__ __ _ 

C18 
ClO 

I I 

___jL____ 

C18 
C19 

I I 

C13 

LSROLowonDBO ~ 

Control Out 

MPXPOStrobe 

Service-In 

Exit Loop 1 Lth 

Advance Time 

Service-Out 

Exit Loop 2 Lth 

C17 
I I 

C1F 
C1E 

I I 

C16 
C17 

I I 

C1F 
C1E 

I I 

C16 
C17 

I I 

C1F 
ClE 

I I 

C16 
C17 

I I 

ClF 
ClE 

I I 

C16 
C02 

I I 

coo 

-------- L 

·--·--~ 

Gate Data Buffer ----1liJijl fiil~~~~~~~~~~~~~~-

I A"•mb" I ''''" Address and 1/0 Device .. 
Command in Send Comm, 
Channel and Modifier 

0 Modifier to dat<l buffer 

El 
El 

Device Address to data buffer 

Data from LSR or storage to Data Buffer ___ ,.__ 
~~.. c' 

Data Byte to Device 

1 

--"if 
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IOS-IOCS-JIO CHANNEL TIMING 

r 
1:nna 
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COMMAND BUS IN 

Bits 0 2 3 4 5 

0 0 
0 1 

1 0 
1 

0 0 
1 
0 

Note: 
Sense-Disk to processor 
Load-Processor to disk 

N-4 

Cycle Steal Sense, no l ncrement 
Cycle Steal Load, no Increment 
Cycle Steal Sense, Increment 
Cycle Steal Load, J ncrement 
Cycle Steal LSR Select 0 WR4 
Cycle Steal LSR Select 1 WR5 
Cycle Steal LSR Select Not 
Cycle Steal LSR Select Used 
Cycle Steal Select Control Storage (plus) 
DBO Parity Check 

~-



SAR DECODING (PN 020) 

Control Storage 

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

0 = CSY 1=0-1023 

1 = CSY 2 = 1024·2047 

O=CSX 1 =0-2047 
1 = cs )( 2 = 2048-4095 

0 =Card Select 0-8K Control Storage 

Main Storage 

1,5 I 

512-Position SAR 
Selects Word from 1 K Block 

I I I I I I I I 
I I I I I I ----~--------
I I I I I 
I I I I I 
I I I I J = CSY 1=0-1023 

I = CSY 2 = 1024-2047 
I I I I 
I I 
I I 

o = cs.< l = 0-2047 
1 = cs.< 2 = 2048-4095 
o =cs:< 3 = 4096-6143 

I I 1 =CS.< 4 = 6144-8191 

I 
0 =Card Select 0-8K Main Storage 

1 =Card Select 8-16K Main Storage 
0 =Card Select 16-24K Main Storage 
1 =Card Select 24-3'.JK Main Storage 

512-Pos1t1on SAR 

S!:!lects Byte from 1 K Block 
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PageofSY21-0532-4 - Issued 22November1978 - By TNL: SN21-8000 

GENERAL LOGIC PROBE 

1 A 24-inch extender is available, PN 453605. 

Specifications: 

1. Size: 6 inches long, 2% inches wide, and 1 % fnches deep 

2. Technology: SLT, SLD, TTL (VTL), FET, MST-1, 2, and 4 

3. Built-in latch 

4. Up and down indicators 

5. Two gating pins 

6. Will detect a 5 nsec pulse for MST and a 6 nsec pulse for VTL, SLD, SLT, FET 

Test Points: 

A 1-J2 802 1 second 
A1-J2 S1316 ms pulse 

Switches: 

1. Three-position: Select the technology you are using. 
Mult.i - Used with SLT, SLD, VTL, and FET 
MST-2/4 - Self-explanatory 
MST-1 - Self-explanatory 

2. Latch: 
Up - Up level set 
None - Latch not used 
Down - Down level set 

3. Gating: Plus and minus gating pins are provided. The gate reference switch 
is used along with these two pins for gating the probe. When gating is to be 
used with the probe, the indicators are inhibited until the gate signal is 
present with the probe input signal. 

4. Gate Ref: Select Correct gate level for the technology you are using: 
+1.4V - For VTL, SLT, SLD 
Gnd - For MST-2/4 
-1.3V - For MST-1 
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5. Up and down indicator lights: 

Up Down 

On Off 
Off On 
Off Off 

Range 

+2.0V to +60.0V 
+O.SV to -60.0V 
+O.SV to +2.0V 

Pulsing Signals: Depending on the frequency of the signal, either the up or 
down indicators will be on alternately, or both indicators will be lit at the 
same time. 

\~. Ground lead (PN 5500900) must be used as the input signal is independent 
of the power supply. 

7. Probe Power: Can be connected to any de voltage source in the range of 4V 
to 12V. The black lead must be conn·ected to the negative potential and the 
read lead to the positive potential. Black lead any·DOS, red lead any D03. 

Probe Support Hook: Should be hooked on the gate when probing. (For 
further information, refer to Probe handbook.) 

CPU LOGIC CARD SUMMARY 

Port Card A1·H2 

1. Channel register 

2. Channel controls 

3. Channel clocks 

4. Channel checks 

5. Channel interrupt 

6. Channel status 

\"fllill. Cycle steal controls 

8. 1/0 immediate decodes (channel) 

Status Card 2A1-J2 

-,-1. 
2. 

3. 

4. 

~-
6. 

1/0 clocks 

Address compare (low byte and compare logic) 

Run latch 

Stop latch 

1/0 immediate decodes (processing unit) 

Display bits 12-15, P 
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7. Assembly bus: 
a. Console switches 3 and 4 
b. Console status 
c. 1/0 clock low byte 
d. 1/0 clock high byte 

8. Machine check latch and processor check trigger 

Status Card 1 A 1·K2 

1. Address compare (high byte and compare logic) 

2. Branch on condition: 
a. SOR register (bits 4-7) 
b. Decode logic 
c. PCR and controls 

3. Event indicators 

4. Processor check register 

5. Display bits 0-7, P (high byte) 

6. 1/0 immediate decodes (processing unit) 

7. Assembly bus 
a. Console switches 1 and 2 
b. Event indicators 
c. Processing unit checker 
d. Processor condition register 
e. System bus-out high byte 

Data Flow Card A1-L2 

1. SOR register 

2. LSR register (Kayak 64 x 9) 

3. Storage gates 

4. X and Y-registers and reset for Y-register 

5. ALU and parity predict and control bits 

6. ALU gates 

7. Checks: ALU, SDR, and storage gates 
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System Control Card A 1-M2 

1. MOR register 

w System clock 

3. Data flow control per timing charts and data flow: 
a. LSR selection 
b. LSR write 
c. Clock X, Y, SAR 
d. Storage gate selection 
e. ALU gate selection 
f. ALU function bits, carry-in, and 16-bit ALU operation 
g. Y-gate selection 

4. Storage selection and controls (MS/CS) 

5. Decode of instructions 

Decode of mode selector switi;h 

7. Cycle control for console and instruction 

8. Timing control for ALU gate and storage gate check 

9. Cycle steal interrupt controls 

10 MOR parity check 

Storage Control Card A 1-N2 

1. 

2. 

3. 

4. 

\-'!'JI 
- 5. 

6. 

7. 

Storage address register 

Invalid address checking 

IMPL sequence control 

System reset generation 

Storage addressing and timing 

Display bits 8-11 

Meter controls 
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A D G ~ 
0 I Y11 I Y21 I 

A2 82 D2 E2 F2 H2 J2 
Pwc Op 

Soq Panel 

Cable Cable 

A3 Mag Mag- Mag- Mag- I---
CE Chor· 

netic netic netic 
Panel Char- Char- Char-

LEDs act er act er act er 
Status 

~ Chnt Feat Feat Feat 
1--- 2 

Mog_A4 84 C2 Card 
Card 

CE I ;:::;~.,, ~ Adapt 
Char 

Panel I::::.~:" il. 
Sw I""""'"' ,,;;",,,;, ~ 

~ Cable 
I---

Mag_A5 85 
CE 

Char· Panel 
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~ Cable 
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Crossover Crossover Crossover 

A D G H 

Notes: 
1. BK is a feature. 
2. For 24K feature. 
3. For 32K feature. 

K M 

Y31 I Y41 I 
K2 L2 M2 N2 P2 

Ctrf 
Star 
Lo 
Note 1 
04K 

Status Data Sys Ster " 
1 Flow Ctr I Ctr I 0-8K 

Card Card Coed Card 

f--

,J [ Basic ,J I Crossover 

K M 

Q 

vsl I 
R2 S2 

1-- Main Main 
Store Store 
0-8K 8-16K 

Q4 

Ctr I 
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H; 
Note 1 
04K 

"' 0-8K 

zsl I 
Q 

__ ,y_ 

T2 U2 

Main Main 
Store Store 
Notes 

Note 3 
2&3 

24-32K 
1&24K 
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[ ~~~::~,~LC Yll r ~;~~~0"' vJ [ ~;~~~om vJ r ~;~~~ove' vJ I Y51 I Y6 I 
A2 82 C2 02 E2 F2 G2 J2 K2 L2 M2 N2 P2 02 R2 S2 T2 U2 V2 

Disk Diskette Note CAT PTA 
Cable Cable PTA Cable Cable 

Detect Data Pata 
1----1------< & Pl 0 SEP f------jsEP U 

AJ Disk Disk Diskette TJ 3 v3 

Disk Belt Belt 285 285 Kybd PTA 
C<Jble Ct,: K brl Mag Mag PAT PRT lpm Prin.ter Cable Cable 

& Attach- Attach- Attach· BSCA ~~T... Card Card Attach- Attach- Printer Cab1e 
I---+--+---+----! ment ment ment Attach- Unit Unit ment Hmr 1----1---1--"""' 

A4 84 C4 o4 ~~::ty Disk Disk J4 Diskett ment ~:~t- Attach- Attach- ~t:~:r Hmr Drvr T4 MC~4 V4 

o isk Int H~lf or ment ment Serial Orvr 2~5 or PTA 
Cable Clock Line SDLC MCA 1 MCA2 Ptr or Printer Card Cable 

Velcty Spacing Attach- or A Serial Cable 
I---+--.-, Drvr Ctr1 ment Card m~::h· Ptr 1/0 

A5 85 Disk Disk 1/0 Attach- T5 US V5 

Disk ~:~:h- ment EIA ~rcu PTA 

Cable Cable Card Cable 

1/0 

I z111 z2 I I z3I I z4 I I z5 I [ ~:~1:'inw zal 
A B c D G H K M N Q T u v 

~ I Note: Print speed part number varies with feature installed. 
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~ A M 

I Y11 I Y21 I Y31 I 
D2 E2 G2 K2 L2 M2 

Jumper 

f,uto Com-
Sw Net 

t-- 1--;:;J-; r&-1 prom 
Equalize 

Equal 
Backup 

Timing Timing 

Auto SW FET SW SBU SBU SBU 
Equaliie Digital J4 K4 N4 

t--- Transmit Limiter Post 

SW 8 B 8 8 

I Z1 I I Z2 I I Z3 I I 
A G M 

Legend: 

B "'Basic MP =Multipoint net AA"' Auto answer 

LSD"' Leased network SBU =Sw net backup 
SW "'Switched network CAD=Caducee (French) 

0 

Y41 I Y51 I 
P2 02 R2 S2 

Auto-

Caducee Preamp answer 
~ Basic 

Auto-
answer 
Inter-
face 

CAD B AA AA 

04 S4 

t---
Test 

t---
ransrnit 

Operate Equalizer 

8 MP 

I I ,, j I 
0 

T2 

Inter-
face U3 

Cable 

8 8 

T4 

Receive 
Equalize U5 

Cable 

LSD 8 

Y61 

V2 

Cable 

8 

V3 

Cable 

CAD/~ 
\v4 

LSD 

V5 

Cable 

8 

Z6 I 
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PLUG CHART 01C-A1 CARD SIDE (MINl-12 MODEM) 

Switched Network 

Al Bl Cl Dl El 

Auto Wrap Transmit Receive Cable 

Answer 

Cable 

Leased Line 

Bl C1 01 El 

Wrap Transmit Receive Cable 

Cable 
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Card Pm Locations 

0 B 1 ' ll~de ;'-.!,1 11?11 J l 2 13 
: I I ____::;e • -1 .... "'" ~ ~ c • I I, I .• 

u • '" 
n •. • ' mu'. 
' ' j u' m • 
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/ ' ' ' f Y6 J Y5 I Y4 ] Y3 [ y; I Yl ] 
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~ I Domestic Symbol I Shift "' or Function I Keyboard 
m 

00 -< 
Key Shift Shift ~ Key Key "' # Bit 0 11 Bit 1 1 2 3 4 5 6 7 

0 
# # )> 

0 11001 0 28 55 " c 
0111111 29 u u 0100001 56 CODE 0000010 "' 0110100 30 I I 0101100 57 0000011 " )> 

@ 0 111101 31 0 0 0 1001 1 1 58 Shift t xxxxxxx 2 

# 0 111000 32 p p o 1oo1 1 a 59 z z 000 1101 " 0 
4 $ 011111 0 33 t 0100000 60 x x 0001000 c 

% 0 11100 1 34 Enter 0 101 11 1 61 c c 00 0 1 1 1 0 
m 
.... 

~ 0 110101 35 7 1010000 62 v v 0001001 )> 

& 0 11101 0 36 B 10100 1 0 63 B B 0000101 "' r 
10 8 0110001 37 9 10101 00 64 N N 0001010 m 

11 9 I 0111100 38 Enter- 10101 1 1 65 M M 0000001 
12 0 I 0 1101 1 1 39 Rst Print 0010010 66 ( 0001100 
13 0110110 40 Dup Dup 00 1001 1 67 ) 00 00 11 1 
14 ~ t 0110000 41 Error Reset 0010100 68 I ? 0000110 
15 ~ ~ 1100000 42 A A 00 11101 69 Shift l xxxxxxx 
16 (not used) 43 s s 0011000 70 1 1000001 
17 Field bksp 1000010 44 D D 00 1 1 11 0 71 2 1000011 
18 (not used) 45 F F 001100 1 72 3 1000101 
19 Rec Adv 1000 1 11 46 G G 0010101 73 Enter+ 10101 1 0 
20 Line Page 0100010 47 H H 00 1101 0 74 Roll t t 0 111011 
21 Rec Bksp 01000 1 1 48 J J 0010001 75 Roll J. t 00 1101 1 
22 Field Adv 0100100 49 K K 0011100 76 Rep 
23 Q 0 0101101 50 L L 00 1011 1 77 (not used) 

24 w w 0101000 51 00 101 1 0 78 Space 0 0 1 1111 
25 E E 010111 0 52 0010000 79 Rep 
26 R R 0 101001 53 4 101000 1 80 0 1100001 

27 T T 0100101 54 5 101001 1 81 1000 1 1 0 



I 

KEYBOARD ERROR CONDITIONS 

Keyboard Overrun: Byte of data in data register and second keystroke occurs 
before the system handled the first keystroke. 

~Operator Keying Error: Keying out of limits of the defined field, including 
cursor movements or keying alpha in a numeric field. 

~ 
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Input Lines 

- Error 

Basic OSC 

Repeat OSC 
- Busy Tone 

- Power-on Reset 

Printed Circuit 
Board Probe 
Printed Circuit 

+ Kbd Go 

- Audio Feedback Drive 
and + 8.5 Audio Supply 
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BELT PRINTER ERROR CHECKING 

Forms Jam Check 

..__,. The forms jam check indicates thet the carriage tractor was told to move, but no 
~ paper motion occurred. A forms motion device (light emitting diode) is used to 

detect the time between holes in the paper. If no hole is detected in eight lines, 
the forms jam check is set. 

Belt Speed Check 

~ This check indicates that either the belt has failed to get into motion within 
two seconds after the start time 01· the printer belt motion is lost after having 
reached an up-to-speed condition. Motion is considered lost if there is a ten 
percent loss in operating velocity. The speed is determined by measuring the 
time between timing marks on the print belt. 

Carriage Sync Clock 

Two conditions may set this check: 

1. If a carriage feedback pulse (carriage advance pulse) occurs when no 
carriage. 

2. If a carriage feedback pulse fails to occur within eight milliseconds, during 
carriage space time. 

Coil Current Check 

An eight millisecond timer is started when the hammer fire latch is set. The three 
hammer check lines are monitored for the possibility of a hammer being outside 
this eight millisecond time. If this condition is detected, power is dropped to the 
printer, and coil current check is set. The status of the coil current lines will be 
saved until the check is cleared. 

Note: If an even number of hammers on one hammer drive card are on (outside 
the 8 msec time) the coil current check will not be set, since the hammer check 
lines are only active for an odd condition. 

Belt Sync Check 

This check is set by three possible conditions: 

2. 

3. 

If a home pulse, on the bel·:, occurs when not expected. 

If a home pulse fails to occur when expected. 

The bit ring generating the five subscan pulses is continuously monitored 
for an abnormal condition, that is, one and only one bit should be on at all 
times. 

The timing for the horne pulse is determined by counting the number of print 
scans. This count is compared with the character set size (only one home pulse 
per character set). 
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Emitter Check 

Once the print belt motor has reached an up-to-speed condition, the print 
subscan line is monitored to verify that it is oscillating. If no change occurs during f -

any two millisecond period, the emitter check will be set. This check supplements l" 
the belt sync check which cannot detect print subscans and home both missing. ~ 

Data Check 

Parity is maintained on the data in the print buffer. If invalid parity is detected 
during a print cycle, this check is set. 

Hammer Parity Check 

This check compares the parity of hammers selected to fl re with the parity 
actually fired. If a mismatch occurs, the hammer parity check latch is set. 

End of Forms 

End of forms is checked on the first line printed of each new form. If active, 
the printer will go not ready. 

Throat Interlock 

The printer is not ready if the throat is not closed on the paper path. 

Cover Interlock 

The printer is not ready if the cover is open. 

Unprintable Character 

One or more of the characters requested to be printed were not in the print 
image. Unprintable character is checked by the microprogram. There is no 
hardware checking involved. Setting of this check is a programmer option. 

N-22 



;: 
a. 
~ 
~ 
0 
~· 

g 
ii' 

3, 
0 

~ 
§' 

~ 
w 

({ l 

08 (ground) 

13 

33 

Card Carrier 

02 

08 (ground) 

Board Pin Assembly 

Pin Reversal in Cables 

'l ·t 

"' m 
r .... ..., 
~ 
z .... 
m 

" 13 
(") 
)> 

"' r 
m 

2 .... 
m 

" "T1 

07 (ground) 

I q2 
)> 
(') 
m 

To (printer end) 

813 
33 

22 
002 



BELT PRINT FIRE NUMBER 

0 0 0 0 
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SERIAL PRINTER OPERATION FLOWCHART 
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SERIAL PRINTER ERROR CHECKING 

Forms hung check: If forms emitter pulses do not occur within a specified 
length of time. 

Horizontal Check: 

1. Emitters out of sequence - When head is moving to the right, the 
sequence should be 1, 2, 3, 1. When the head is moving to the left, the 
sequence should be 3, 2, 1, 3. 

2. Print head hung - Print head stepper motor being told to go and no 
emitter pulses. 

3. Emitters too fast - The print head is moving too fast for proper 
synchronization. 

4. Memory parity check - A byte with even parity was read out of ROS 
or RAM. 

5. Unprintable character check - A character requested to print was not in 
the defined character set. The condition occurs when the position of 
ROS that is addressed is coded as invalid by its control byte. 

6. Printer not ready - +10.8 volt undervoltage, +24 volt undervoltage or 
overvoltage, or a wire check has occurred. 

Forms Runaway Check: Monitors the time from when 'forms go' becomes active 
until the forms line/print time counter gets to zero. If it exceeds the time 
needed to move 127 lines, forms runaway is set. 

End of Forms: Set when end-of-forms switch senses the absence of forms. 

Printer Not Ready: See horizontal check number 6. 

Wire Check: A print wire magnet was energized for more than 1.6 msec. Forces 
printer not ready. 

Memory Parity Check: See horizontal check number 4. 

Unprintable Character Check: See horizontal check number 5. 
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DISKETTE ERROR CONDITIONS 

Missing Data: A data record was not found after an ID field. 

ID CRC: Cyclic code noncompare in an ID field. 

Data CRC: Cyclic code noncompare in a data field. 

Cylinder Mismatch: Mismatch between cylinder address of ID field and the 
control field during an ID search. 

Head Mismatch: Mismatch between head address of ID field and the control 
field during an ID search. 

Record Mismatch: Mismatch between record address of ID field and the control 
field during an ID search. 

Length Mismatch: Mismatch between record length of ID field and control field 
during an ID search. 

Invalid Control Record: Leftmost byte of a control record contained other than 
an F or D control graphic. 

Control Error: Low write current or write or erase selected during a command 
other than write. 

Cylinder Address Invalid: End of diskette has been reached with a seek still 
pending. 

Write Error: Write overrun or write parity during a write operation. 

33FD Fast: Disk speed faster than maximum of 369 rpm. 

No Orient: ID field could not be found in the selected track. 

Read Overrun: Minimum data transfer rate not maintained during transfer 
from diskette to main storage. 

Write Overrun: Minimum data transfer rate not maintained during transfer from 
main storage to diskette. 

Write Parity Check: Mismatch between DBO parity and generated serial write 
data parity during a write operation. 
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Megabytes Cylinders 

3.2 109 
5.0 169 
9.1 303 
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data tracks and one 
servo track: 

Track = 60 sectors 
Sector= 256 bytes 
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Landing Zone 

'"[ 
i 

rf 
~-

Alternate secto1 = Cyl 2 

f 

CE diag11ostics-= Cyl 167 or 301 
CE track Cyl 168 or 302 

Read/Write Heads 

0 
iii 

"' .,, 
0 

"' ;;: 
!'; 
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'-----------------"O Sectors on Each Track FCU Sync is 1 Byte Hex OE 
_I -, ~,, 

' ..... --- 00 30 01 31 02 32 i 03 i 33 04 34 05 35 06 36 07 37 +24 I 54 I 25 I 55 I 26 I 56 I 27 I 57 I 28 I 58 I 29 I 591 

- ---- --------------'----------------------------------
VFO Sync is 12 Bytes of ..--
Hex FF ---

VFO 
Sycn 

,,,"'"'"' 

/ 
/ 

/ 

ID 

Field 

Flag Cylinder IHead !Sector 
Address Address Address! 

Flag Byte: 
Bits 0-3-Do not care 
Bits 4 and 5-Unassigned 
Bits 6 and 7-00 =Good primary sector 

10 = Defective primary sector 
01 = Good alternate sector 
11 = Defective alternate sector 

Data Field 

---------256 Bytes-------

------Start Write Gap 

..,--------- Buffer 1 is One Byte 

,----- CRC Stands for Cyclic Redundancy Check ---~~ 

82 IEWGI Gap 

Buffer 2 is One Byte -----------~ 

EndWriteGap ---------------

Gap Between Sectors --------------~ 

0 
iii 

"' "' m 

!:l 
0 

"' ,, 
0 

"' ;;: 
:» 
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DISK ERROR CONDITIONS 

Sector Synch Check: Sync byte ·compare failed on either ID or data field. 

Offtrack Check: Off servo track condition detected. 

CRC Check: A cyclic code noncoJmpare was detected on a data field during a 
read or scan or an ID field - NRF will be set concurrently if CRC causes 
sector not hit after two index pu.lses. 

Parallel Parity Check: An 1/0 channel check was detected on DBO or CCB during 
execution of an SIO - equipment check is set concurrently. 

Write Echo Check: Noncompare of serial write data and write data echo - equip· 
ment check set concurrently. 

Channel Overrun: Cycle Steal Response was not received to maintain channel 
throughput - equipment check set concurrently. 

~~· Data Unsafe: A select unsafe, write unsafe, or servo unsafe was detected. 

Invalid Seek Address: An attempt was made to seek beyond cylinder capacity. 

Attachment Equipment Check: Attachment hardware check was detected. 

No Record Found: Sector speciiied in OCF could not be found in one full 
revolution - not a hardware check. 

Seek Check: An actuator hangup, actuator behind home in restricted area or 
PLO out of sync during a data operation. 

Serdes Check: A mismatch detected between parallel and serial hardware 
checks - equipment check set concurrently. 

Write Check: Write current without write selected - equipment check set 
concurrently. 

Interface Transfer Error: A hardware error occurred during channel transfer of 
data. 

Interrupt Timeout Check: A co11trol program timeout occurred within one to two 
seconds after the issuance of a microcontrol command - equipment check 
set concurrently. 

Select Unsafe: 'incorrect head selection during a write operation - data unsafe 
and not ready set concurrently. 

Write Unsafe: Write selected no write transitions or write not selected and 
write current on. Data unsafe and not ready set concurrently. 

Brake Failure: Write selected and head offtrack or write selected and PLO out 
of sync - data unsafe and not ready set concurrently. 
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2400 bps Integrated Modem Panel ----~ 

Cable Tower _____________ ; 

2400 bps Integrated Modem Cards -----------' 

BSCA/SDLC Card -- A-A2L2 
Internal Clock 

Oscillator Card -- A-A2B4 
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COMMUNICATION NETWORK CONFIGURATIONS 

Point-to-Point Networks Secondary Stations 

Multipoint Network Secondary Stations 

" 
m 

Commumcot•on>L'"k 
(pe•man<ntoonnect•onl 

§"•m 
Communooation• 
Adapler 
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MPXO Data-Out 

Parity lrivalid IAdapte 

Channel 

DBO (0-7) 

I0-4) 
PC 

~ 0 

2 

PC= Parity Checked 
PG =Parity Generated 

Enable 

Interrupt 
Register 

DL 600 

Sync 
Decode 

DL 400 

Data 

EIA 
Interface 
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BSCA ONLINE TEST 

This program provides a method of communicating with another system having 
an equivalent online test. This program resides on diagnostic diskette 02, and 
can be executed by entering the program ID BSCA in the SCP main menu. 

This online test has two routine5, requester and responder. The requester 
routine is used when your System/32 is used to request a test. This test, 
dependent on option selection, will either transmit a message to the responder, 
receive a specific message from the responder, or transmit a message and receive 
the same message from the responder. 

~ Thus, you as the requester, can select a test type (xx) and the number of times 
you wish to repeat the test (yy), 

The responder routine is used tc support other systems that are requesting a 
test. Thus, to run the online test, one system must be a requester and the other 
a responder. 

Operating Procedure - Requestor 

1. BSCA configuration must have been done. See Section 2 of the BSCA 
User's Guide for configuration details. 

2. IMPL SCP from the fixed' disk. 

3. Enter BSCA when main menu appears. 

4. After the online test is loaded, select suboption 3 (program options) to: 
Scan or alter the BSCA configuration. 
Set terminal ID (if you are a multipoint tributary) or the terminal 

address for the system you wish to communicate with (only if multipoint). 
Enter the message to be sent or received (only if test type 00 or 01). If 

you use this option, you must enter the framing control characters at 
the beginning and end of the text message. (That is, STX-message-
ETX, or for transparency, OLE STX-message-OLE ETX). 

Loop and/or bypass print options (when all suboptions are done, the 
system returns to the main option menu). 

5. Select option 1 (requester routine) from the main option menu (screen 
0400). 
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6. Key in test type xx and number of timi:!s to repeat the test yy. yy can be 
any value 00 thru 99. 

XX Test Type 

00 Requestor sends the message you entered in step 4, option 3. 
01 Requestor sends the message you entered in step 4, the responder 

then sends it back. 
02 Receive 256 EBCDIC characters from responder (transparent 

operation). 
04 Receive 245 EBCDIC characters from responder (nontransparent). 
05 Receive 117 ASCII character from responder. 
06 Receive 36 ASCII character (A-Z, 0-9). 
14 Receive 36 EBCDIC character (A-Z, 0-9). 
15 Receive 84 EBCDIC character (74 'OO's and 10 SYNs). 
16 Receive 80 EBCDIC character (40 'AA's and 40 '55's). 
19 Receive 290 EBCDIC character (280 'OO's and 10 SYNs-transparent). 

Note: The responder should be ready with its on line test before you enter the 
xx and yy values. For point-to-point leased line and multipoint networks, the 
test wil I begin when you press the enter key. 

7. For point-to-point switched networks, dial the phone number of the 
responder. When dialing, you must be in talk mode until the call is 
answered. The responder then goes to data mode. Now go to data mode 
and the communication link will be established. Then press the enter 
key to begin the test. 

For explanation of error messages, see the BSCA Diagnostic Service Guide. 

Operating Procedure - Responder 

1. Follow requester procedure up to (not including) step 4. 

2. Select option 2 (responder routine) from the main option menu. 

3. Press the enter key and wait for phone call from requestor to establish 
the communication link. 

For explanation of error messages, see the BSCA Diagnostic Service Guide. 

For further details of operation and additional information, see the BSCA 
Diagnostic Service Guide. 
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BSCA ERROR CONDITIONS 

Micro Interrupt Overrun 

~ • A micro interrupt overrun is generated when a character interrupt is generated 
and there is still a character interrupt pending. 

• During transmit operations, a character micro interrupt is generated during 
character time. At this time, data is also transferred from the BSCA buffer 
to the SERDES register. However, if the buffer was not loaded before character 
time, a character micro interr;,1pt is pending. Because the previous micro 
interrupt has not been processed, the buffer is empty when the second charac­
ter micro interrupt is generated. Therefore, a character overrun condition 
exists. The BSCA continues rn transmit wrong information and error recovery 
becomes necessary. To recover from a character overrun condition, the message 
must be retransmitted. 

• During receive operations, a character micro interrupt is generated when the 
buffer is to be transferred to t:he CPU. At the same time, the BSCA continues 
to receive data and fills the SER DES register. A micro interrupt overrun 
occurs when the microprogram did not transfer the buffer data to the CPU 
before the second character micro interrupt occurred. Both the SERDES 
register and the buffer are full of data.) The BSCA logic then gates data 
from the SER DES register to the buffer at character time. As a result, the 
data that was in the buffer is lost. 

DBO Parity 

• Data on 080 is checked at 's·trobe' time. DBO data is valid during this time. 

• If a parity check (DBO even) occurs, CBI 5 is activated to indicate a DBO 
parity check. 

• A DBO parity check results in a machine check. 

Microprogram Detected Errors 

~ The following error conditions are sensed by the microprogram: 

• Invalid ASCll character. 

• Abortive disconnect. 

• Receive timeout (3.25 seconds). 

• BCC error. 

• Lost data error. (The current address equals the stop address during receive 
operations and a valid ending character has not been received.) 
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SDLC LINK TEST 

This program provides a method of communicating with another system having 

, an equivalent link test. This program resides on diagnostic diskette 02, and can 
~ be executed by entering the program ID SDLC in the main menu. 

This online test has two routines, primary and secondary. The primary routine 
is used when your System/32 is used to send a test message. This test will trans­

mit a message to the secondary and receive the same message from the secondary. 

You as the primary, can select a test type (xx) and the number of times you 
~ wish to repeat the test (yy). 

The secondary routine is used to support other systems that are sending a test. 
To run the link test, one system must be a primary and the other a secondary. 

Operating Procedure - Primary 

2. 

3. 

4. 

SOLC configuration must have been done. See Configuration of SDLC 
Diagnostics in the Diagnostic Service Guide (SDLC) (MAP Section 3200). 

IMPL SCP from the fixed disk. 

Enter SDLC when main menu appears. 

After the on line test is loaded, select suboption 3 (program options) to: 
Scan or alter the SDLC configuration. 
Specify message block size (used only for test type 08 or 09). 
Data field entry to enter up to 15 hex bytes (used only for test type 
00, 09, and 1 O). 
Print status errors as they occur. 
Loop on first message selected. 
Bypass errors. 
Print data received. 

After selecting suboption, main option menu will be returned. 

I 
~ 5. Select option 1 (primary routine) from the main option menu (screen 

0420). 

6. Key in test type xx and ni..,mber of times to repeat the test yy. yy can be 
any value 00 through 99. 
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XX Value 

00 

01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

Content of Message 

Primary station sends message from storage. (You must 
put the message into storage) 

256 EBCDIC characters 

36 EBCDIC characters A-Z, 0-9 

80 EBCDIC characters 40 'AA' and 40 '55' 

256 X'OO' 

256 X'FF' 

X'F3' (just TEST command) 

Transmit only all 256 characters 

Random data of specified block size 

Repeated character of specified block size {use 
option 3 display 0422) 

Transmit only data specified by you. (You enter 
message into storage) 

Note: The secondary should be ready with its link test before you enter 
the xx and yy values. For point-to-point leased line and multipoint 
networks, the test will begin when you press the ENTER key. 

7. For point-to-point switched networks, dial the phone number of the 
secondary. When dialing, you must be in talk mode until the call is 
answered. The secondary then goes to data mode. Now go to data 
mode and the communication link will be established. Then press the 
ENTER key to begin the test. 

For explanation of error messages, see the Diagnostic Service Guide (SDLC) 
IMAP Section 32001. 

Operating Procedure - Secondary 

1. Follow primary procedure up to (not including) step 5. 

2. Select option 2 (secondary routine) from the main option menu. 

3. Press the ENTER key and wait for a phone call from the requestor to 
establish the communication link. 

For explanation of error messages, see the Diagnostic Service Guide (SDLC) 
IMAP Section 32001. 

For further details of operation and additional information, see the Diagnostic 
Service Guide (SDLC) (MAP Section 3200). 
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SDLC ERROR CONDITIONS 

Micro Interrupt Overrun 

/...Jro interrupt overrun is generated when a byte time interrupt is generated 
arl!'there is still a byte time interrupt pending. 

During transmit operations, a byte time micro interrupt is generated when data 
is transferred from the SDLC buffer to the SER DES register. However, if the 
buffer was not loaded before byte time, a byte time micro interrupt is pending. 
Because the previous micro interrupt has not been processed, the buffer is 
LJY when the second byte time micro interrupt is generated. Therefore, an 
a!9"un condition exists. The SDLC stops transmitting and error recovery 
becomes necessary. To recover from an overrun condition, the message must 
be retransmitted. 

During the receive operations, a byte time micro interrupt is generated when 
the buffer is to be transferred to the CPU. At the same time, the SDLC 
r,...-tinues to receive data and fills the SER DES register_ A micro interrupt 
...._.un occurs when the microprog~am did not transfer the buffer data to the 
Cl'LI before the second byte time micro interrupt occurred. (Both the 
SER DES register and the buffer are full •Jf data.) The SDLC logic then gates 
data from the SER DES register to the buffer at character time. As a result, 
the data that was in the buffer is lost. 

DBO Parity 

Data on DBO is checked at 'strobe' time. DBO is valid during this time. If a 
parity check (DBO even) occurs, DBI 5 is activated to indicate a 080 parity 
check. A OBO parity check results in a machine check. 

Microprogram Detected Errors 

The following error conditions are sensed by the microprogram: 

• Invalid frame 
_,. ~bortive disconnect 

~•activity timeout (3.25 seconds) 
• BCC error 
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POWER LOCATIONS 
01 Sequence Card 18 Line Cord 
02 Dual Level Supply/Filter 
03 Multilevel Supply/Filter 
04 AC Board 

19 Ferro Transformer 
20 Control Capacitor 
82 Cables/Connectors 

11 

I 

06 Fuse F102 
07 Fuse F101 
08 Power On/Off Switch 
10 Control Capacitor 
11 Thermal 
12 Line Filter 
13 Fan 
14 Jumper Card 

00 Other 

/ 

~/ 
I ; 
I I 
I I 
I I 

1/ 
1' 

j 
; I ' 

// ' 
I ' ' 

I I ' 
15 Lightening Strike Resistor ,, / I \, 

,/' Ferrore5ona11t Power Supply / / High Frequency Power Supply \, 16 Surge Resistor 
17 RC Network .. t I r~/re~ """',:' ~',, 13 

txm:d ' j oe l [=LJ ! c%S 
08 02 07~ t -
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POWER SEQUENCE CARD TEST POINTS (PSC TP) 

D 

Vdc 2 

~K1 3 
- 24 Vdc Control 4 

+ 5 Vdc Control 5 
+ Pwr-On Rst SS 6 
+Start Dual SS 7 
+Start Multi SS 8 
Th~_rmal Sns 9 

~ate Line Fault 10 

OR 11 
- Start Multi 12 
- Stop Multi 13 

V UV 2 
·~uv 
Svcm Test 4 
OV Inhibit 5 
+ 8.5 V OV 6 
-4VOV 7 
+ 24 V No Volt Test 8 
-5 v ov 9 
+ 24 v ov 10 
+ 12 V OV 11 
-12 V OV 12 
+5 vov 13 

Power Sequence 
Card Pins 

B 

- 6 Vdc Cq.ntrol 
Pick K2 . 

+ 24 Vdc Control 
+ 6 Vdc Control 

+ Pwr Reset 
- Delay SS 
Ground 
+Off 

- Start Dual 
Disk Brake Fault 

Stop Dual 

G 

+ 12 V UV 
- 24 V No Volt Test 
+ 8.5 V UV 
+ 24 V UV 
-5 V UV 
-24 v ov 
+ 6 v ov 
-12 V UV 
- 24 V UV 
-4 V UV 

+No Voltage Dual 

F!at cable going to 
01A - A1A2 for 
CE Panel Display 
power-on switch, etc. 

card. 

Flat cable going to the 
AC board. Control voltages, 

K 1 and K2 drivers, thermal 
sense, channel data protect, 

~ ~~:r;~~~:1: ~:a~1te :~~:t:pu~~· 
multi and dual, senses all volt­
ages for OV, UV, QC. 
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PSC 
TP 

006 

D12 

D03 

807 

DOB 

810 

007 

803 

A2F2 
M04 

A2Q2 
J12 

A202 
GOB 

SECONDS 

1. Tum PwrOn 

2. Plus Pwr-On SS 

3. Minus Start Multi 

4. Mi nus Pick K 1 

5. Minus Delay SS 

6. Plus Start Multi SS 

7. Bring Up Multivoltages 

8. Plus Inhibit UV Multi 

9. Minus Start Dual 

10. Plus Start Dual SS 

11. Bring Up Dual Voltages 

12. Minus Pick K2 

13. Minus lnliibit UV Dual 

14. Pick K3 

15. Minus Pwr-On Delay 
in 62GV 

__J 
____ --,:i 

6.2 se~ N~mi~ai (5.0 t~ 8.5)- :------· 
T 

Start Fans and Diskette Motor, Supply 300 vdc to Multi and Dual 

~ 66msNominal(35to114) 

_h-::370 ms Nominal (300 to 464) 

: ' 
__J , ± 5, ± 12, +8.5, +6, -4 Vdc Generated in Multi 

: ' 
i V'&J#Buu&&"Ju.#~~f------

-..-t Start Signal Comes Up When All Mult1!evels are Up : 

~-'-'-"-'N_o_m_:n_,1_10_.s_1_0_2.0_1 ____ __. _______ _ 

---' ± 24 Vdc Generated in Dual ! 
' ' ~ +24 Stan 62GV Motor K2 Picks When± 24 from Dual ~omes Up 

: ..----

____J Picked With +24 Sensed from Dual {Bypass Surge Resistor} 

This Allo~ 62GV to Warm Up and Become Rdy i 3/ ~ 

16. Minus Chan Data Protect ~ 

1sHmr Fault 
elt printer only) 

This Line 1~'~'111\.lot Allow 24 Volt Relay in Belt Printer to Pick t-----i,,,~·.,. 
[FE·, 

Note: Approximately 40 seconds after 

power switch is turned on, 62GV becomes 

ready and 24 volt relay in belt printer picks. 

If IMPL diagnostics are run before 40 

seconds have elapsed, a Wrap Error on belt 

printer and 62GV will occur 
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MCU ADAPTER DATA FLOW 

__ 1 ________ _ 
~ 

------- -i--------, 

' 
' j I 
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MCU ERROR CONDITION AND SENSE BYTE INFORMATION 

Sense Byte 0 

Bit Description 

0 OPE indicates a device parity error. A bit or bits were lost in trans­
ferring data to or from the MCU. The 108 is posted with error 
completion. 

TKT indicates the read/write head is at track 1. This ls an error 
condition if a home command is issued and the read/write head is, 
at track 1. In this case, the 108 is posted with error completion ·~ 
and bit 2 of sense byte 0 is set. 

2 /NV indicates the command or command modifier is invalid or the 
command cannot be accepted by the MCU because of error condi­

tions. Interrogation of the sense bytes and flag byte describes the 
error conditions. The 108 is posted with error completion. 

3 CARD indicates a card is present in the MCU in a valid position. 
This is an error condition in the following cases: 

1. An exit, eject, stack, read, or write command is attempted 
and CARD 'is not on. In this case, the 108 is posted with 
error completion and bit 2 of sense byte 0 ls set. 

2. CARD is not on after a feed command. The IOB is posted 
with error completion. 

4 ENAB indicates the MCU interrupts have been enabled by micro­
code. Power on, IPL, or microcode disables interrupts. This is an 
error condition in the following cases: 

1. An exit, eject, track step-up, stack, feed, home, read, or 
write command is attempted and interrupts are not enabled. 
The 108 is posted with error completion and bit 2 of sense 
byte 0 is set. 

2. An interrupt is received from a completed track step-up, 
stack, feed, or home command and interrupts are not 
enabled. The IOB is posted with error completion. 

5 LUP indicates a card handling error. See descriptions of JAM or 
TCRD in Sense Byte 1. 

6 ERR indicates a read or write error. See descriptions of FERR1 ( 

DNF1 or OVRN in sense byte 1. 

N-46 

START indicates the start latch is on. This condition is indicated 
by the READY light on the MCU operator console. The latch is 
set on by the START key on the MCU operator console and set 
off by the STOP key on the MCU console or by the set/reset indi­
cators and alarm command. If an exit, eject, track step-up, stack,/ 
feed, home, read, or write is attempted and the start latch is not ( 
108 error completion is posted and bit 2 of sense byte 0 is set. 



Sense Byte 1 

Bit 

~o 

Description 

RDY indicates the MCU is ready to accept a command. Once a 
command is accepted by the MCU, ROY turns off until the com­
mand is completed. If JAM1 TCRD1 or DNF occurs during execu­
tion of the command, RDY remains off until the condition is 
removed. This is an error condition if: 

1. An exit, eject, track step-up, stack, feed, home, read or 
write is attempted and RDY is not on. The IOB is posted 
with error complE!tion and bit 2 of sense byte 0 is set. 

2. An interrupt is rer:eived from a completed track step-up, 
stack, feed, or home command and ROY is not on. The 
108 is posted with error completion. 

JAM indicates a card jam has occurred in the MCU transport. 
ROY is held off until the condition is corrected. The 108 is 
posted with error completion. 

TCRD indicates a card h; present in the single feed slot. ROY is 
held off until the condition is corrected. This is an error condi­
tion if the TCRO is not on after an exit or eject. The IOB is 
posted with error completion. 

TK50 indicates the MCU read/write head is at track 50. This is 
an error condition if a track step-up command is attempted and 
the read/write head is at track 50. The IOB is posted with error 
completion and bit 2 of sense byte 0 is set. 

4 OVRN indicates that an interrupt occurred from the MCU and a 
previous interrupt had not yet been serviced. The 108 is posted 
with error completion. 

~6 

FERR indicates a read or write intracharacter error occured on a 
read, write, or write readback checking. The read or write IOB 
is posted with error completion. 

ONF indicates data not found. An error has occurred on a read, 
write, or write readback checking. The read or write 106 is posted 
with error completion. 

TIMEOUT indicates a timeout interrupt has occurred. This is 
an error condition in thfl following cases: 

1. 

2. 

A track step-up, ~;tack, feed, home, read, or write command 
is started and the interrupt received at the completion of 

the operation is c timeout interrupt. The 108 is posted 
with error comp I etion. 

An eject or exit command is started and the interrupt 
received at completion of the operation is not a timeout 
interrupt. The 108 is posted with error completion. 
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MCU 108 ERROR COMPLETION FLOWCHARTS BY COMMAND TYPE 

These flowcharts can be used to determine the cause of an 108 being posted 
with error completion. Any indicator that is not referenced in a command flow­
chart is not a determining factor in the IDB being posted with error completion( 
BYO BIT2 means the indicator can be found in sense byte 0 bit 2. FLG BIT2 

means the indicator can be found in the flag byte bit 2. 

An action description follows the flowcharts. 
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Eject or Exit 108 Error Completion 

Commarid 

Attempted 

Ac11ori 
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Sense or Set/Reset Indicators and Alarm Job Error Completion 

Start 

( 

) 
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Feed or Stack IOB Error Completion 

Stan 

Command 

attempted 

Act.on 

' 

Action Action 
0 

Action 
;o 
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Read or Write 108 Error Completion 1 of 2 
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Read or Write IOB Error Completion 2 of 2 

Action 

" 
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Action Description 

0 An unidentified error has occurred. An improper flowchart branch 
was taken, the flowchart is in error, or the microcode is in error. 
Retry the flowchart. 

Correct the I OB command or command modifier in error. 

2 A device parity error occurred while interrogating device status before 
the command was executed. This is a hardware error. 

3 A device parity error occurred during the execution of a command. 
The results of the command are unpredictable. This is a hardware 
error. 

5 The interrupt received from the eject or exit command was not a 
timeout interrupt. This is a hardware error. If TCRD (byte 1 bit 2) 
is on, the command executed correctly-. 

6 The MCU is not ready to accept the command. JAM (byte 1 Bit 1) 
or TCRD (byte 1 Bit 2) being on causes this condition. 

The MCU did not ready' after execution of a command JAM or 
TCRD on causes this condition. 

8 A command was attempted and the MCU did not respond with in the 
expected amount of time. JAM, TCRD, or DNF will cause this 
condition. 

9 The MCU will not accept the command because interrupts are not 
enabled. This is a hardware error. 

10 Interrupts are not enabled after execution of the command. This is 
a hardware error. 

11 The MCU will not accept the command because START is not on. 
Press the START key. 

12 The MCU wi It not accept the command because a card is not present 
in a valid position in the MCU. Move a card to a valid position in 
the MCU. 

13 A feed command was issued and did not result in a card being present 
in a valid position in the MCU. The hopper is empty or it failed to 
feed a card. 

14 The MCU will not accept the track step-up command as the head is 
already at track 50. 

15 The MCU will not accept the home command as the head is already 
at track 1. 

16 An eject or exit command was issued and did not result in a card being 
present in the single feed slot. JAM being o_n will cause this condition.-: 

17 An interrupt was received before a previous interrupt could be 
serviced. This is a hardware error. 
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Action Description 

18 A read or write error occurred or a blank card is being read. This 
error can occur while readin!-), writing, or write readback checking. 
Retry the operation. If the ·error persists, clean the failing card. 

19 A read or write readback intracharacter error occurred. Retry the 
operation. If the error persists, clean the failing card. 

20 The write command was not accepted by the MCU as no track 
terminator character was found in the 102 character buffer in main 
storage. Correct the main storage buffer. 

21 The write command was not accepted by the MCU as an invalid charac. 
ter was found in the 102 character buffer in main storage before a 
track terminator was found. Correct the main storage buffer. 

22 A read command was terminated because the first character found 
on this track of the card was not a dummy character, or an error 
occurred reading the first character. Retry the operation. If the 
error persists, clean the failing card. 

23 The read command was terminated because no track terminator 
was found on this track of '.'he card in 102 characters, or an error 
occurred before the track terminator was found. Retry the 
operation. If the error persists, clean the card. 

Hardware Diagnostic Information N·55 
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Appendix 0. Mag Card Unit Character Translate Table 

'-...hen an 108 with a command of X'50' and a modifier of X'OA' is issued, 256 
~ytes are moved from the main storage buffer pointed to by the buffer address 

in the IOB to the control storage character conversion table. 

Character conversion from EBCDIC to tilt/rotate on a write or from tilt/rotate 
to EBCDIC on a read requires a control storage character conversion table. 
(Figure 0-1 shows the format of the conversion table and Figure 0-2 shows an 

~xample of conversion table loaded.) 

The table is 128 words (256 bytes) in length. The high-order byte of each of 
the 128 words is the character conversion table. Conversion from tilt/rotate 
on a read is accomplished by using the tilt/rotate character's displacement into 
the table to find its EBCDIC equivalent. Conversion from EBCDIC to tilt/ 
rotate on a write is accomplished by ·::omparing the characters in the table 
against the EBCDIC value to be conv~rted until a match is found. 

·~When the match is found, the displacement into the table where the match is 
found represents the tilt/rotate value for that character. The character 
comparison is against the high-order byte of each of the 128 words starting with 
the beginning of the table. It is not c1lways necessary to test every EBCDIC 
value in the table for a character match on a write. By testing only the required 
sections, EBCDIC to tilt/rotate conversion time is optimized. 

Mag Card Unit Character Translate Table 0-1 



EBCDIC Character for 
Byte Tilt/Rotate Value (hex) Byte Contents1 (hex) 

1 00 2 00 ! 
3 01 4 00 
5 02 6 00 
7 03 8 00 
9 04 10 00 

11 05 12 00 
13 06 14 00 
15 07 16 00 
17 08 18 00 
19 09 20 00 

225 70 226 Indicator byte for EBCDIC 
00 to OF t 227 71 228 Indicator byte for EBCDIC 
10 to 1 F 

229 72 230 Indicator byte for EBCDIC 
20 to 2F 

253 7E 254 Indicator byte for EBCDIC 
EO to EF 

255 7F 256 Indicator byte for EBCDIC 
FO to FF 

1 Even bytes from 2 through 224 must contain 00. 

Figure 0-1. Format of Conversion Table 
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Word Data Word Data 

1 CAOO 41 3FOO 
2 A800 42 9300 
3 6000 43 0500 
4 0900 44 1500 
5 9800 45 8300 
6 9700 46 8400 
7 7EOO 47 A400 
8 9100 48 A700 
9 3FOO 49 F900 

10 6100 50 FOOD 
11 3FOO 51 2FOO 
12 2500 52 0700 
13 6BOO 53 F600 
14 5EOO 54 F500 
15 8600 55 F200 
16 8700 56 A900 
17 A600 57 4000 
18 A200 58 F400 
19 2300 59 4100 
20 3FOO 60 2900 
21 8900 61 F800 
22 7DOO 62 F700 
23 4BOO 63 F300 
24 EOOO 64 F100 
25 3FOO 65 6DOO 
26 9600 66 E800 
27 2700 67 1AOO 
28 3FOO 68 3FOO 
29 8100 69 D800 
30 9900 70 D700 
31 A500 71 4EOO 
32 9400 72 D100 
33 8200 73 3FOO 
34 8800 74 6FOO 
35 2AOO 75 1600 
36 3800 76 2800 
37 9200 77 6BOO 
38 8500 78 7AOO 
39 9500 79 C600 
40 A300 80 C700 

Figure 0-2 (Part 1 of 2). Example of Conversion Table Loaded Each Time 
Mag Card is Initialized 
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Word Data Word Data 

81 E600 97 C200 
82 E200 98 C800 
83 3600 99 3FOO 
84 3FOO 100 2COO 
85 C900 101 D200 
86 7FOO 102 C500 
87 4BOO 103 D500 
88 A100 104 E300 
89 3FOO 105 3FOO 
90 D600 106 D300 
91 3FOO 107 3900 
92 0300 108 0600 
93 C100 109 C300 
94 D900 110 C400 
95 E500 111 E400 
96 D400 112 E700 

Byte 2 indicator byte for: 

113 4D48 X'OO' to X'OF' 
114 5DD7 X'10' to X'1F' 
115 3F05 X'20' to X'2F' 
116 3FD9 X'30' to X'3F' 
117 4AA6 X'40' to X'4F' 
118 6C7E X'50' to X'5F' 
119 7C76 X'60' to X'6F' 
120 E932 X'70' to X'7F' 
121 E11F X'80' to X'8F' 
122 581 F X'90' to X'9F' 
123 OCOB X'AO' to X'AF' 
124 OAFF X'BO' to X'BF' 
125 5C71 X'CO' to X'CF' 
126 50F1 X'DO' to X'DF' 
127 7880 X'EO' to X'EF' 
128 5AEF X'FO' to X'FF' 

Figure 0-2 (Part 2 of 2). Example of Conversion Table Loaded Each Time 
Mag Card is Initialized 
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If the same EBCDIC value is used for more than one tilt/rotate character and 
that EBCDIC value is to be convertoed, the tilt/rotate character for the first time 
that EBCDIC value is found in the conversion table is the character written. 
The exception is the EBCDIC X'3F' which iS the vatue used for an invalid 

'W tilt/rotate. 

Any EBCDIC character that is not found in the conversion table is an invalid 
write character. 

The low bytes of the last 16 words of the table are used as indicator bytes for 
the different EBCDIC groups. Eaclri of the EBCDIC groups from X'Ox' to X'Fx' 
has its own indicator byte. The indicator bytes are used to determine if a 

W section of 16 positions in the character conversion table are to be tested for 
- a character match. The table is divided into eight 16-position sections: 

\~ 

Section 1 
Section 2 
Section 3 

Section 8 

Tilt/rotate x·oo· - X'OF' 
Tilt/rotate X''!-0' - X'1 F' 
Tilt/rotate X'20' - X'2F' 

Tilt/rotate X'70' - X'7F' 

A bit off in the indicator byte means 'test that section'. 

Example 1: An EBCDIC X'F4' is in the write buffer and is to be converted into 
its tilt/rotate equivalent. It has been predetermined that any character from 
X'FO' to X'FF' has a tilt/rotate equivalent that is only found in Section 4 of the 
table (X'30' to X'3F'). Therefore, the indicator byte for EBCDIC X'FO' to 
X'FF' (the low byte of the 128th word in the table) contains X'EF' ( 1110 1111). 
When a character match for X'F4' is attempted, only the 16 positions ln Section 
4 of the table are compared. 

Example 2: An EBCDIC X'06' is in the write buffer and is to be converted to 
its tilt/rotate equivalent. It has been predetermined that any character from 
X'DO' to X'DF' has a tilt/rotate equivalent that resides in Section 5 {X'40' to 
X'4F'), Section 6 (X'50' to X'5F'), or Section 7 (X'60' to X'6F'). Therefore, 
the indicator byte for EBCDIC X'DO' to X'DF' (the low byte of the 126th word 
of the table) contains X'F1' (1111 0001). When a character match for X'D6' 
is attempted, only the 16 positioris in Sections 5, 6, and 7 are compared. 

Mag Card Unit Character Translate Table 0-5 
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Appendix P. System/32 Scientific Instruction Set Summary 

System/32 scientific programs are executed under the control of an interpreter 
resident in the control storage increment. The object program language, 
processed by the interpreter, is called the scientific instruction set. The major 
component of the scientific instruction set is the scientific instruction. A 
3-byte scientific instruction is generated for each executable statement in the 
processed source string. Byte 0 contains the operation code (bits 0 through 6) 
and the index bit (bit 7). Bytes 1 and 2 contain a 16-bit System/32 address. 
The effective address for a scientific instruction is the address part of the 

~ instruction plus the scientific instruction set XR (index register) if the index 
bit is 1. Scientific instruction addresses consistently refer to the leftmost byte 

w 

of entries in the symbol table. 

The principal scientific instruction set registers are: 

• XR. Index register: A 2-bvte value used in indexing for effective address. 
• XMR. Index multiplier register: 2 bytes used for temporary storage in 

computing index values. 
• BR. Binary register: 4-byte two's complement register used for integer 

arithmetic. 
• FR. Floating-point register: Holds short or long precision floating..point 

hexadecimal value in System/360 format. 
• Scientific IAR. Instruction address register: Contains 2 bytes that hold the 

address for the next scientific instruction to be executed. 
~ AR. Address register: Holds addresses for certain scientific operands. 
• CR. Condition code register: 1 byte containing the result of a compare 

operation. 

When control is passed to the load module for execution, the first instruction 
in the program entry record is a branch to the interpreter code. The interpreter 
locates the first scientific instruction following the branch and before decoding 
and executing it, sets the sciemific IAR to point to the next instruction. This 
continues until all the scientific: instructions are executed. In executing the 
various instructions, other interpreter modules or sections of code may be used. 

The following table describes the scientific instructions and operations: 

Scientific Scientific 
Instruction Macro 

Hex Value Mnemonic Instruction Functional Description 

x·oo· CGO Sequence control for computed GOTO 

x·o2· GO $GOTO Sequence control for GO branch 

X"04' IFGO $BIF or$RIF Sequence control for arithmetic IF 

X'06' XL $XLD Index register load 

X'08' XA $XADD Index add 

X'OA' XLI $XU Index register load immediate 

x·oc· XST $XST Index register store 

X'OE' XM $XML T Index multiply 

System/32 Scientific Instruction Set Summary P-1 



Scientific Scientific 
Instruction Macro 

Hex Value Mnemonic Instruction Functional Description 

X'10' XMA $XMTA Index multiply and add 

X'12' XMLI $MLI Index multiplier register load 
immediate 

X'14' XMST $MST Index multiplier register store 

X'16' BST $BST Binary register store 

X'18' BD $BDIV Binary register divide 

X'1A' BA $BADO Binary register add 

X'1C' BS $BSUB Binary register subtract 

X'1E' BM $BMLT Binary register multiply 

X'20' BL $BLD Binary register load 

X'22' HST $HST Binary register half store 

X'24' HD $HDIV Binary register half divide 

X'26' HA $HADD Binary register half add 

X'28' HS $HSUB Binary register half subtract 

X'2A' HM $HMLT Binary register half multiply 

X'2C' HL $HLD Binary register half load 

X'2E' RST $RST Floating-point register store 

X'30' RD $RDIV Floating-point register divide 

X'32' RA $RADO Floating-point register add 

X'34' RS $RSUB Floating-point register subtract 

X'36' RM $RMLT Floating-point register multiply 

X'38' RL $RLD Floating-point register load 

X'3A' DST $DST Floating-point register double-
precision store 

X'3C' DD $DDIV Floating-point register double-
precision divide 

X'3E' DA $DADD Floating-point register double add 

X'40' OS $DSUB Floating-point register double-
precision subtract 

X'42' OM $DMLT Floating-point regjster double-
precision multiply 
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Scientific Scientific 

Instruction Macro 
Hex Value Mnemonic Instruction Functional Description 

:: X'44' DL $DLD Floating-point register double-
~ precision load 

X'46' ADA $ALI Addressing operations 

X'48' INV $1NVK Invoke branch 

X'4A' 

~ 
DOBGN DO loop initialization 

X'4C' DO END DO loop variable control 

X'4E' CALL $CALL Subprogram call 

X'50' 10 Input/output control 

I~ 
X'52' DED Data element descriptor 

X'54' DOD ED DO control variable OED 

X'56' HC $HCMP Binary register compare 
(lnteger*2) 

X'58' BC $BCMF' Binary register compare 
(lnteger*4) 

X'5A' RC $RCMP Floating-point register compare 
(Real•4) 

X'5C' DC $DCM~ Floating-point register compare 
(Real•S) 

X'5E' LSET $LSET Test condition code register 

X'60' AND $BAND Logical AND 

~ X'62' OR $BOA Logical OR 

X'64' NOT $BNOT Logical NOT 

1These scientific instructions do not have macro instruction equivalents and 
cannot be used by the assembler programmer. 

\-~?$ 

System/32 Scientific Instruction Set Summary P-3 



t 
t, 

P-4 



$FEAPR 3-18 
$FEDMP 3-5 

•· . $FEFIX 3-1 
W$FEPCH 3-22 

#LIBRARY 2-110 

abnormal termination errors (ABEND) F-1 

~acronyms, list of xi 
.. ADD COMP STOP/RUN switch J.15 

add logical characters instruction description C-1 
add to register instruction description C-1 
add zoned decimal instruction description C-1 
address/data display switches J-1 ·1 
advance program level instruction description C-2 

1,. ALTER MAR IRPT description J-4 
\~ ALTER STDR description J-4 

alter/display 3-19 
APAR ($FEAPR) 3-18 
APARFILE 3-18 
APPL YPTF command 3-2 
ASCII data link control characters M-16 

BAHECT (serial printer error counter table) 2-119 
BAHSIOC (serial printer 1/0 counter table) 2-115 
belt printer 

(see also line printer) 
cable interface N-23 
error checking N-21 
fire number N-24 

block number to first sector in block conversion, disk G-5 
block number to sector number conversion, disk G-4 

~ blocks to sector address conversion, disk G-5 
· blocks/records conversion for disk G-4 

branch and link micro instruction description D-2 
branch micro instruction description D-2 
branch on condition (BC) instruction description C-2 
branch on c..>ndition (BC) instruction formats B-12 
branch on condition micro instruction description D-2 
branch on 1/0 condition micro instruction description 0-3 
BSC 

DTF 2-65 
error counter and SIO counter table 2-120 
error history table 2-126 
IOB 2-35 
sample buffers M-1 
sense bytes 2-36 

~ shared 1/0 buffer M-1 
trace 3-16 
work area 2-160 

Index 
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BSCA 
data flow N-34 
error conditions N-37 
instruction formats B-8 
line control characters M-5 
locations N-32 
online test N-35 
status indications M-3 

bytes per disk and diskette 2-96 

cable interface, belt printer N-23 
card test points, power sequence N-43 
card, logic summary N-7 
CE cylinder 2-109 
CE start switch J-12 
CE support programs 3-1 
channel timing, IOL-IOCL N-2 
channel timing, IOS-IOCS-JIO N-3 
check run/stop switch J-13 
clock light J-13 
COMM DPLY switch J-16 
command bus in N-4 
command formats H-6 
common area SNA/SD LC 2-165 
communication area, program level (PLCA) 2-16 
communication area, system (SCA) 2-13 
communication network configurations N-33 
communications area, word processing library 2-24 
communications character (EBCDIC) A-1 
compare immediate micro instruction description D-8 
compare logical characters instruction description C-2 
compare logical immediate instruction description C-2 
configuration record 2-129 
configuration record dump - 3-12 
console display lights J-15 
control characters, data link (ASCII) M-16 
control characters, data link (EBCDIC) M-14 
control flow, SCP 1-2 
control storage 

assignment 2-1 
dataflow 1-14 
direct area 2-7 
interrupt level status word 2-7 
map 2-2 
SAR decoding N-5 

control storage increment communication area 2-8 
control storage increment map (additional 4K words) 2-6 
controls, processor J-1 
conversion aids G-1 
CPU logic card summary N-7 
crossover cable board pin locations N-16 
cylinders per disk and diskette 2-96 
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data byte, keyboard 2-34 
data display switches J-11 
data file area 2-151 
data flow, BSCA N-34 

~data flow, control storage 1-14 
data flow, SD LC N-38 
data flow. system N-1 
data link control characters, ASCII M-16 
data link control characters, EBCDIC M-14 
data recorder 

DTF 2-75 
error counter table 2-121 

W erco' histo'Y table 2-127 
1/0 counter table (NCCDSIO) 2-116 
IOB format 2-37 
sense bytes 2-37 

data set header label (HD R 1) 2-128 
data set header label preversion 5 ( HDR1) 2-154 
data set header label version 5 (HDR1) 2-156 

"- define the file (DTF) 2-43 
·- device definition table 2-97 

diagnostic aids 3-1 
diagrams, table of contents 1-13 
direct area, control storage 2-7 
directory area, library 2-129 
directory entry, library, format of 2-133 
disk 

DTF (postopen) 2-47 
DTF (preopen) 2-44 
dump 3-8 
error conditions N-31 
error counter table 2-117 
error history table 2-124 
fixed areas 2-97 
fo,mat 2-95, N-29 
format 1 2-106 
format 5 2-105 
1/0 counter table 2-114 
108 2-26 

~ library area 2-110 
library pointers 2-111 
organization 2-95 
reserved area 2-112 
sector format N-30 
sense bytes 2-27 
storage capacities 2-96 

\-~ 
volume label 2-112 
volume table of contents (VTOC) 2-103 
VTOC index 2-104 
VTOC read/write parameter list 2-91 

diskette 
data set header label preversion 5 (HD R 1) 2-154 
data set header label version 5 (HOR 1) 2-128 
DTF (postopen) 2-55 
DTF (preopenl 2-53 
embedded format 1 2-158 
error conditions N-28 
error counter table 2-118 
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diskette (continued) 
error history table 2-125 
format N-27 
1/0 counter table 2-115 
108 2-29 
organization 2-152 
sector format N-27 
sense bytes 2-29, 8-7 
storage capacities 2-96 
volume label (VOL1) 2-153 
VTOC read/write parameter list 2-90 

display intensity control J-13 
display screen 

DTF 2-63 
graphic, special A-2 
graphics (EBCDIC) A-1 
108 2-32 

documentation, SCP programming 1-13 
DPLY PWR CHECK switch J-14 
DPL Y STOA description J-5 
DTF (define the file) 2-43 

BSC 2-65 
data recorder 2-75 
disk (postopen) 2-47 
disk (preopen) 2-44 
diskette (postopen) 2-55 
diskette (preopen) 2-53 
display screen 2-63 
IDE data management 2-61 
keyboard/CRT 2-63 
mag card unit 2-67 
magnetic character reader 2-77 
printer (postopen) 2-59 
printer (preopen) 2-58 
PT AM (postopen) 2-51 
PTAM (preopen) 2-51 
SNA (postopen) 2-70 
SNA (preopen) 2-69 

dual case feature A-2 
dump 

X-4 

$FEDMP 3-5 
format (prologue) 3-6 
options 

configuration record dump 3-12 
disk dump to display screen 3-8 
disk dump to printer 3-8 
history dump 3-10 
magnetic character reader controller to display screen 3-9 
magnetic character reader controller to printer 3-9 
PTFLOG dump 3-10 
storage dump to display screen 3-7 
storage dump to printer 3-6 

utility control statements 3-5 



EBCDIC A-1 
EBCDIC data link control charac-cers M-14 
edit instruction description C-2 
embedded format 1, diskette 2-158 
entry points for SVC 2-10 
error bytes, port and processor J-6 
error conditions 

belt printer N-21 
BSCA N-37 
disk N-31 
diskette N-28 
keyboard N-19 
mag card unit N-46 
SDLC N-41 
serial printer N-26 

error counter table 
BSC 2-120 
data recorder 2-121 
disk (FDECTAB) 2-117 

'""~ diskette (11ECTAB) 2-118 
lineprinter(PRECTAB) 2-119 
magnetic character reader ~!-121 

serial printer (BAHECT) 2-119 
SIO countertable, MCU 2-122 
SIO counter table, SDLC 2-123 

error history table 
BSC 2-126 
data recorder 2-127 
disk 2-124 
diskette 2-125 
line printer 2-125 
magnetic character reader '.2-128 
MCU 2-127 
SDLC 2-128 
serial printer 2-126 

error recording table directory 2-113 
error recording tables 2-114 
event indicators, load sequence J-15 

FDECTAB (disk error counter table) 2-117 
FDIOCTAB (disk 1/0 counter t.ble) 2-114 
field developed patch 3-1 
figures, list of xiii 
file organization and processing 2-152 
file statement (encoded) forma1 2-149 
file types 2-152 
FIXDFILE 3-18 
fixed areas, disk 2-97 
force clock switch J-13 
format 

magnetic character reader DTF 2-77 
magnetic character reader IOB 2-38 
PTAM DTF (postopenl 2-51 
PTAM DTF (preopen) 2-51 
variable microcode area 2··108 
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format 1 
disk 2-106 
embedded 2-158 
scheduler work area 2-143 

format 5 
disk 2-105 
scheduler work area 2-140 

general logic probe N-6 

half line space printing 2-31, 2-59, 2-102, 2-130 
halt program level instruction description C-2 
header label (HDR1), diskette 2-154 
hex branch micro instruction description D-9 
hex move micro instruction description D-9 
hex to decimal conversion G-1 
hexadecimal addition G-3 
history dump 3-10 
history file put parameter list 2-78 
history file, SWA 2-150 

1/0 counter table 
disk (FDIOCTAB) 2-114 
diskette (111DCTAB) 2-115 
keyboard (KBIOCTAB) 2-115 
line printer (PRIOCTAB) 2-115 
magnetic character reader (MllOCTAB) 2-116 
serial printer (BAHSIOC) 2-116 

1/0 immediate micro instruction description D-10 
1/0 storage micro instruction description D-14 
IDE data management DTF 2-71 
JMPLandlPLswitches J-13 
IMPL options J-11 
index register locations 2-7 
indicator settings, RPG II 1-7 
indicator table, RPG II 1-8 
initiator work area 2-148 
input/output block 2-25 

(see also IOB) 
insert and test characters instruction description C-3 
INSN STEP/DPL Y CHKS description J-5 
INSN STEP/DPL Y LSR description J-2 
INSN STEP/DPL Y PCR description J-7 
instruction descriptions, main storage C-1 
instruction formats, main storage 8-1 
instruction trace format 3-22 
interactive data entry (IDE) DTF 2-61 
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interrupt level status word 
control storage 2-7 
main storage 2-7 

IOB (input/output block) 
BSC 2-35 
disk 2-26 
diskette 2-29 
display screen 2-32 
keyboard/CRT 2-32 
magnetic character reader 2-38 
printer 2-31 

IOCL-IOL channel timing N-2 
IOCS-IOS-JIO channel timing ~·-3 

IOL-IOCL channel timing N-2 
IOS-IOCS-JIO channel timing N-3 
IPL and IMPLswitches J-13 
11 ECTAB (diskette error counter table) 2-118 
11 IOCTAB (diskette 1/0 countertable) 2-115 

JI0-108-IOCS channel timing N-3 
jump on condition (JC) instruction description C-3 
jump on condition (JC) instruction formats B-13 

KBIOCTAB (keyboard 1/0 coumer table) 2-116 
keyboard 

dual case feature A-2 
error conditions N-19 
1/0 counter table 2-116 
input and output lines N-20 
key (EBCDIC) A-1 
key, special A-2 
layout N-17 
ready light J-1 
scan code table N-18 

keyboard/CRT 
DTF 2-63 
IOB 2-32 
sense bytes 2-34 

keyS, description J-1 

lamp test switch J-13 
library 

areas, disk 2-110 
control blocks 2-92 
control sector 2-110 

·'f!'!!!J directory area 2-129 
directory entry, format of 2-133 
members 2-151 
modules, list of L-1 
pointers 2-111 
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line control characters, BSCA M-5 
line printer 

(see also belt printer) 
error counter table 2-119 
error history table 2-125 
1/0 counter table 2-115 

link test SDLC N-39 
linkage, system 2-12 
load address instruction description C-3 
load control storage inline parameter list 2-78 
load 1/0 (LIO) instruction description C-3 
load 1/0 (LIO) instruction formats 8-4 
load immediate micro instruction description 0-8 
load key J-1 
load modules, library L-1 
load register instruction description CA 
load sequence event indicators J-15 
logic card summary, CPU N~ 7 
logic probe, general N-6 
logical/arithmetic 1 micro instruction description 0-6 
logical/arithmetic 2 micro instruction description 0-6 
LSR stack J-3, 1-14 

mag card unit 
character conversion 0-2 
conversion table, example 0-3 
data flow N-45 
DTF 2-67 
error conditions N-46 
error counter and SIO counter table 2-122 
error history table 2-127 
initialized conversion table, example 0-3 
instruction formats 8-3, B-9 
108 2-40 
sense bytes 2-40 
translate table 0-1 

magnetic character reader 
error counter table 2-121 
error history table 2-128 
1/0 counter table (CMllOCTA8) 2-116 

magnetic character reader controller 
storage dump to display screen 3-9 
storage dump to printer 3-9 

main storage 
assignment 2-10 
dump 3-6 
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IDs L-1 
instruction descriptions C-1 
instruction formats 8-1 
interrupt level status word 2-7 
organization 2-10 
SAR decoding N-5 



MCU error and 810 counter table 2-122 
MCU error history table 2-127 
message issuing module identification F-1 
message·retrieve parameter list L'-79 

~ micro instruction formats D-1 
micro instruction mnemonics 0 .. 1 
micro instruction op codes D-1 
micro interrupt priority J-12 
microcode area, variable format 2-108 
MllOCTAB magnetic character reader 1/0 counter table 2-116 
mnemonics, main storage instructions B-1 
mnemonics, micro instructions D-1 
mode selector switch J-2 

module descriptive names L-1 
move characters instruction description C.4 
move hexadecimal characters instruction description C-4 
move inverse instruction description C-5 
move logical immediate instruction description C-5 
move LSR micro instruction description D-9 

\~ MRJE/WS BSC trace 3-16 

NCCDSIO (data recorder 1/0 counter table) 2-116 
network configurations, communication N-33 
nonfind relocating loader parameter list 2-80 
nucleus functions 2-2 

object communications area, RP•3 II 1-6 
object program cycle, RPG II (detailed) 1-3 
object program cycle, RPG II (general) 1-1 
OCL statement descriptions H 1 
OCL statement parameters H-3 
online test, BSCA N-35 
op codes 

~ main storage instructions 8-1 
micro instruction D-1 

operator processor controls J-1 
organization, SCP programming 1-13 
overview, system 1-1 

parameter lists 2-78 
(see also individual parameter lists) 

parity checks J-6 
patch utility ($FEPCH) 3-22 
pin locations, crossover cable board N-16 
PLCA (program level communication area) 
PLS (program language for systems) K-1 

2-16 
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plug chart 
01A-A1 card side N-10 
01A-A2 card side N-11 
01B-A1 card side N-12 
01C-A1 card side N-13 

pointers, system 2-12 
port error bytes J-6 
power check light J-2 
power locations NA2 
power on sequence N-44 
power on/off switch J-1 
power sequence card test points N-39 
PRECTAB (line printer error counter table) 2-119 
primary RIBs E-1 
printer 

(see also belt printer, line printer, and serial printer) 
DTF (postopen) 2-59 
DTF (preopen) 2-58 
fire number, belt N-24 
graphic (EBCDIC) A-1 
graphic, special A-2 
I /0 counter tables 2-115 
IOB 2-31 
line, error counter table 2-119 
line, error histOry table 2-125 
serial, error counter table 2-119 
serial, error history table 2-126 
status bytes B-6 

PR IOCT AB !line printer 1/0 counter table) 2-115 
proc interrupt lights J-12 
procedure parameter save area 2-141 
processor check light J-6 
processor·condition register (PCR) J-8 
processor-controls J-1 
processor error bytes J-5 
program IDs iii 
program language for systems (PLS) K-1 
program level communication area 2-16 
program register locations 2-7 
program status register ( PSR) 2-9 
program temporary fix ($FEFIX) 3-1 
prologue dump format 3-6 
PSR (program status register) 2-9 
PTAM DTF 

postopen 2-51 
preopen 2-51 

PT F programs 3-1 
PTF utility control statements 3-3 
PTFLOG dump 3-10 
publications, related iii 
PWR FAULT DISP switch J-14 

queue header table 2-25 
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records/blocks conversion for disk G-4 
register locations 2-7 
related publications iii 
relocatable loader R IBs E-2 
relocating loader parameter lists 2-80 
request indicator bytes (RIB) E-"i 
reserved area 2-112 
reset switch J-12 
rollout/rollin area 2-135 
RPG 11 

indicator settings 1-7 
indicator table 1-8 
object communication area 1-6 
object program cycle (detailed) 1-3 
object program cycle (general) 1-1 

SAR decoding, control storage f\J-5 
SAR decoding, main storage N-5 
SCA (system communication area·i 2-13 
scan code table, keyboard N-18 
scheduler work area (see SWA) 
SCP (system control program) 

control flow 1-2 
overview 1-2 
programming/organization documentation 1-13 

SDLC 
batch work station command/response M-10 
C-field layout M-10 
command and responses in hexadecimal notation M-5 
command reject response M-11 
completion table M-13 
data flow N-38 
error conditions N-41 
error counter and SIO counter table 2-123 
error history table 2-128 
frame formats M-8 

~ 108 2-41 
108, format 2-42 
linktest N-39 
locations N-32 
sense bytes 2-42 
sequenced transmission frames M-9 
trace 3-17 
trace entry format 3-17 

sector address to track conversion, diskette ( 128 byte format) G-7 
sector address to track conversion, diskette (512 byte format) G-9 
sector format, disk N-30 
sector format, diskette N-27 
sector number to block number conversion, disk G-4 
sectors per disk and diskette 2-96 

Index X-11 



sense bytes 
BSC 2-36 
data recorder 2-37 
disk 2-27 
diskette 2-29, 8-7 
keyboard 2-34 
mag card 2-40 
SDLC 2-42 
SNA 2-74 

sense 1/0 (SNS) instruction description C-5 
sense 1/0 (SNS) instruction formats 8-6 
serial printer 

error checking N-26 
error counter table 2-119 
error history table 2-126 
l/D counter table 2-115 
operation flowchart N-25 

service command formats H-12 
service numbers iii 
set bits off masked instruction description C-5 
set bits off micro instruction description D-7 
set bits on masked instruction description C·5 
set bits on micro instruction description D-8 
SIO counter table 

BSC 2-96 
MCU 2-122 
SDLC 2-123 

SNA DTF (postopen) 2-70 
SNA DTF (preopen) 2-69 
SNA sense bytes, System/32 2-74 
SNA/SD LC common area 2-165 
source/procedure get parameter list 2-81 
special display graphic A-2 
special keyboard key A-2 
special printer graphic A-2 
SPL (structured programming language) K-1 
SS to CCHS format conversion, disk G-5 
start 1/0 ($10) instruction description C-5 
start 1/0 (SIO) instruction formats 8-2 
STARTkey J-1 
status bytes 

keyboard 2-34 
printer 8-6 

STOP key J-1 
STOR SEL switch J-13 
storage capacities for disk and diskette 2-96 
storage direct micro instruction description 0-9 
storage dump 3-6 

magnetic character reader controller to disk 3-9 
magnetic character reader controller to printer 3-9 

storage map, control 2-2 
storage map, control storage increment (additional 4K words) 2-6 
storage map, main 2-10 
storage micro instruction description 0-14 
store register instruction description C-6 
structured programming language (SPL) K-1 
subtract immediate micro instruction description 0-8 
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subtract logical characters instruction description CG 
subtract zoned decimal instruction description C-6 

supervisor call (SVC) instruction description C-7 
supervisor_call (SVC) instruction formats B-10 

( support programs, CE 3-1 
W SVC entry points 2-10 

SWA 2-136 
format 1 2-143 
format 1, disk 2-144 
format 1, diskette 2-146 
format 5 2-140 
get parameter list 2-82 
history file 2-150 
index-common sector 2-1 36 
organization 2-136 
procedure parameter save area 2-141 
put parameter list 2-83 
read/write parameter list 2-84 

switches, description J-1 
SYS INSN STEP description J-10 

~ sysin parameter list 2-85 
syslist parameter list 2-86 
syslog parameter list 2-87 
system communication area (SCA) 2-13 
system configuration record 2-129 
system control program (SCP) 1 ·1 
system data flow N-1 
system find parameter list 2-89 
!IYStem linkage 2-12 
system overview 1-1 
system overview table of contents 1-13 
system pointers 2-12 

table of contents, system overview 1-13 
test bits off masked instruction description C 7 
test bits on masked instruction description C-7 
test 1/0 (TIO) instruction description C-7 

test 1/0 (TIO) instruction formats B-10 
test mask micro instruction descrJption D-7 
test points, power sequence card N-43 
thermal check light J-2 
timing, IOL-IOCL channel N-2 
timing, IOS-IOCS-JIO channel N-3 
trace entry data 3-15 

\~t~ trace entry format 3-15 
trace entry format SD LC 3-17 
trace function 3-13 
trace output format 3-14 
track to sect6r address conversion, diskette ( 128 byte format) G-7 
track to sector address conversion, diskette (512 byte format) G-9 
tracks per disk and diskette 2-96 

W transfer control (XFER) instruction 
description C-7 
format B-11 
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transient loader A IBs E-2 
transient numbers 2-2 

unit definition table 2-97 
user data file area 2-151 

variable microcode area· format 2-108 
voltage distribution 01A-A1 N-14 
voltage distribution 01A-A2 N-15 
volume label 

disk 2-112 
diskette 2-127 

VTOC (volume table of contents) 
disk 2-103 
index, disk 2-104 
organization 2-103 
read/write parameter list 

disk 2-91 
diskette 2-90 

word processing 
library communication areas 2-24 
work area (WPWA) 2-21 
work area, format 2-22 

zero and add zoned instruction description C-8 

01A-A1 plug chart, card side N-10 
01A-A1 voltage distribution N-14 
01 A-A2 plug chart, card side N-11 
01 A-A2 voltage distribution N-15 
01B-A1 plug chart, card side N-12 
01C-A1 plug chart, card side N-13 
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