MACHINE TYPE 2025 MODEL 000 CORE LOAD 1952360 *E60 MES/FCSI # SERIAL # 10302~
MASTER CONTROL MACHINE STATUS E
EC # 128266 SUM CHECK # 63CC  ** SEE *E60 BCHK *x EC # TAPE USED 128267 07/130 F2 DATE PREPARED 07/13/71
FEATURES PRESENT S o - B

2542057 MEM&8K b////,,___ﬂ__ 2539229 FLTRI_L/// 0854021 _STGPROT L 2539257 pFR L

2539256 BURSTCH s 0854031 TIMER 0854019 NATV2540 L 0854015 NATV1403 L—
0854017 NATV2311 ”/(:f;" 70854095 MULCHSET ¢ - - o

FEATURES NOT PRESENT ~ T T

2542054 MEM16K . 2542056 MEM32K o 2539255 BYTECH 0854023 DIRCTRL

25472055 MEM24K 0854025 EXTINT 0854030 TIMERSC 2532200 COMBASIC

2470709 2560EM4D 2470710 CS1400 0882211 RPQMII 0882424 RPQMSC

0882447 RPQHSC 0727736 RPQPR6 0882470 RPQSUM 0882469 RPQAAR

0882376 RPQHWL 0882377 RPQBUR 0882214 RPQFAF 0882219 RPQFAC

0882225 RPQGAM




ADDR WORD SEQUENCE NO.

*E6HQ
*E6D
*E60
*EH0
*£60
*E60
xE60
*EARC
*E60
*E60
*E60
*E60
*E6QD
*E60
*EH0
*EAN
*E6C
*E6D
*E60
*E60D
*E60
*E60
*E60
*E6C
*EHG
*E6D
*EA0
*E6D
*E60D
*E60
*E60
*E60
*E60
*E60
®EHC
*E6D
*EHD
*E60
*E60
*E60
*EHD
®*E6N
*E60
*E60
*E60
*E60

0l
005
006
008
0C9
010
030
044
046
050
051
n52
053
054
055
056
057
058
059
60
061
063
064
066
068
069
070
071
072
074
075
076
077
078
079
080
n81
082
083
084
085
086
088
090
091
093
095
096
098
100
102

O3 36 3 GF 3 36 JF 3t 3t 36 36 3 3 3 O 3 3t 3 3t b 36 3F 36 6 3 3F 3 6 b 3t 3F b b 3t 3t 36 36 36 3 b 3 R 3

CLOAD=%E60, EC LEVEL=128266

LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS
SYSTEM 360/25 EMULATOR
AAAB ‘
AAAC LOCAL STORAGE MAP CPU
AAAD EXTERNAL MNEMONIC DEFINITIONS
AAAF BIT SIGNIFICANCE CHARTS FOR CONTROL WORDS
AAAG MPTF ENTRY SHEETS
ALDP ALTER DISPLAY ROUTINE
BCHK CHECK SUN
BCPL RESIDENT CHANNEL CORE LOAD ROUTINE
BDIA BASIC DIAGNOSTIC...RESIDENT CPU DIAGNOSTIC.
BMCK MACHINE CK TRAP ROUTINE
BPSW PSW STORE AND LOADING
BSTP INSTRUCTION STEP TYPE OUT-INSTRUCTION ADDRESS
BSWI EXCEPTIONAL CONDITION ROUTINE
BSYS SYSTEM RESET ROUTINE
BWRP WRAP TRAP ROUTINES
CBIN BINARY ARITH.-ADD-SUB-COMPARE
CBRC BRANCH INSTRUCTIONS
CCOM CPU COCMMON ROUTINES
CDMD DECIMAL MULT DIVD
CDvVD BINARY DIVIDE ROUTINE
CFAD FLOATING POINT ADD,SUBTRACT,COMPARE
CFCO FLOATING POINT COMMON ROUTINES
CFCY FLOATING POINT INSTRUCTION CYCLES
CFDV FLOATING POINT DEVIDE
CFHA FLOATING POINT HAILVE
CFLS FLOATING POINT LOADS AND STORE
CFMD FLOATING POINT MULT DIV PREPARATION
CFMU FLOATING POINT MULTIPLY
CiCcy INSTRUCTION CYCLES
CLOG LOGICAL OPERATIONS
CLST " LOAD AND STORE OPERATIONS
CMLT BINARY MULTIPLY ROUTINE
CMPU PACK UNPACK AND MOVE WITH OFFSET
CNVR CONVERT TO DEC IMAL AND BINARY
CSFT SHIFT ROUTINES
CSAS DECIMAL ADD SuB COMPARE ZERO AND ADD
CSTS STATUS SWITCHING INSTRUCTIONS
CTRT TRANSLATE TRANS TEST EDIT EDIT AND MARK
DCHN CHANNEL O INTERRUPT ROUTINE----H.BERKEBILE
DCLA 1/0 INSTRUCTIONS
DCLB CCwW FETCH AND CHECK
DCLC CHANNEL INITIAL SELECTION
DCLD CHANNEL DATA LOOP
DCLE CHANNEL LOW PRIORITY TRAP-STATUS ROUTINE
DCLH CHANNEL HALT 1/0
DCLL INITIAL PROGRAM LOAD
DCLR CHANNEL ERROR ROUTINE
DCLT CHANNEL TEST 170 AND I/0 INTERRUPT
DCOM COMMON 1/0 ROUTINES
DMCS 1403 MULTIPLE CHARACTER SET ROUTINE

PAGE
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ADDR

WORD

SEQUENCE NO.

*E60
*E60
*E6D
*E60
*E60
*E60
xE6D
*EH0
*EH0
*¥EARD
*E6D
*E60
- xE6D
®EHN
*EHD
*E60
*EHD
*E60
*E60
*xELHD
*E60

104
1C5
107
108
1C9
112
114
116
117
118
119
120
122
123
124
126
135
137
139
140
257

3 3 3 3t 3t 3 36 3 b % O 4 3 3t 3 3 % 3¢ 3 3¢

LABEL

NEXTSEQ

NEXTLABEL

DPTC
DPTQ
DPTR
DPTS
DPTT
DUMP
DYPE
ECOL
EPCH
EPXF
ERCX
ERDR
ERRQ
ETRP»
ETTR
EXFR
FILE
FILT
FILX
FINT
ovey

CLOAD=*E60, EC LEVEL=128266 PAGE

STATEMENT COMMENTS

1403
1403
1403
1403
1403

BUFFER SCAN ROUTINE

REQUEST AND INTERRUPT BUFFER ROUTINE
READ AND WRITE-CHANNEL END AND CARRLCTRL
START I/0-NO ACT-NO SEC+SENSE COMM

TEST I/04HALY 1/0,START 1/0-SEC. ON

RESIDENT CORE DUMP ON NATIVE 1403

1052

TYPE ROUTINES

PUNCH COLUMN BINARY AND DATA CHAIN
PUNCH SIO CMD DECODE & CHAINING
PUNCH TRANSFER-EBCDIC TO ROW FORM -& CHAINING

XFER

FROM COLUMN FORM BUFFER-RO-TO CCW ADDRESS

READER START [/0 COMMAND DECODE AND CHAINING
READER REQUEST MODE AT 10

NATIVE PUNCH TRAP ROUTINE({PUNCH CHECK ANALYSIS)
NATIVE READER TRAP ROUTINE(READER CHECK ANALYSIS)
READER XFER QOF ROW IMAGE TO COLUMN BINARY FORM

2311
2311
2311
2311

FEAT., ENTRY FOR SIO, TIO , HIO
FEAT., TRAP ROUTINE

FEAT., OP VERIVICATION & EXECUTION
FEAT., INTERRUPT ROUTINE

CUSTOMER ROUTINE TO CORRECT BAD MODULE ZERO WORDS



* AAAB %

oX

1X

2X

3X

4X

5X

6X

X

8X

9X

AX

BX

CX

DX

EX

FX

AUX STIRAGE -- MODULE O

C 1 2 3 4 5 6 7 8 9 A B c D E F
e sl sl e sk ek e e e o ok el ke o o o sk ke ke el ok ok ke ke sk e ok o e o ok bk st e ok o ok el o sk ke ke oKk oK sk

¥ G.P. REG 0O % ¥ FLOATING POINT REG. © * OX
% % Ko e e e *
* G.,P. REG 1 % * H * 1X
* ¢ 2311 3y g g g S *

¥ G4Pe REG 2 * ¥ FLOATING POINT REG. 2 * 2X
* % K e e e e e e *

¥ (Go.P., REG 3 % * J * 3X
* %6 o e o 3 3k 3 ok o kK A KK KK K o om o m e e *

¥ GoePe REG & * * FLOATING POINT REG. 4 * 4X
* * 1052 K mmmmmmm— e m— . ————— *

% G.P. REG 5 % * K * 5X
* % ALTER/DISPLAY = mmmm oo mm o o *

* G.P, REG 6 % % FLOATING POINT REG. 6 * 6X
* * MESSAGE e T *
 G.,P, REG 7 % * L * TX
% stete ek 3o 3k ok ok o e ek ok 3 ok sk o ek ok ek ook ok ok kol ot e ok ok ke Ko e e ok ok e K

* G.P, REG B8 % -R- * KO =* Kl %* K2 % K3 * 8X
* e e 3k o ok o e e K KA KKK = e e e K mm e e e m o = e — o K

¥ GoPo REG 9 % -R- ¥ K4 % K5 % K6 * K7 * 9X
% Rt LT LT T—— PR Kmm mmmm e mm e m *

% G,Pe REG A * * K8 *x K9 * KA * KB * AX
* Ko e e e K e PRSP Koo mmmm = mm e *
* G.P, REG B. * A % B *x C * D % KC % KD * KE * KF * BX
* Mo mm mmm——————————— e e ok e i e ke ek sk sk ok o o le et sl s ke ook ok ol ok ke ok ok

* GoPe REG C % P * M % %* 1403 UCW * CX
b4 T o e e o e e - o o - - - *

* G.P, REG D * * M % * 2540 RDR UCW * DX
¥ Ko e o o o o e e e e e > S *

¥ G.Poe REG E = * * M % * 2540 PCH UCW * EX
*  J R W m e o ot et e 2 e ot e s *

% G.P. REG F ¥ E % N * M % G *% 1052 UCW * FX
ek e ool sk ok dede e e e sk ek ik ol e 3 e e ek e o ook sk e ok ke ek ik ok ok oK ok ok o ok ek ok ok Kok ook ok o ok ok

8] 1 2 3 4 5 6 7 8 9 A B C D E F
A--=-14073 UNIT ADDRESS H--—-=-MULT/DVD TABLE (X1) AND
B-—-=-=READER UNIT ADDRESS ALT/DIS REGS BACKUP
C~==<PUNCH UNIT ADDRESS J==--=-MULT/DVD TABLE (X4) AND
D=----1052 UNIT ADDRESS ALT/DIS BACKUP + FLPT SAVE
F==---H1 SAVE K====MULT/DVD TABLE (X16)

L=-=-=-=-MULT/DVD TABLE (X64),FLPT SAVE
G----1052 SENSE M-—--=NATIVE KEY KKKKODOO
N---=-2311 ADDRESS P====COMMU, Q-EXIT POINTER
R-=--=BURST CHANNEL BUFFERED

DEVICE ADDRESSES.

CLOAD=*E60, EC LEVEL=128266 PAGE 3
* AAAB *
K-ADDRESSABLE AREA
K0O-88- CHANNEL 1 INTERRUPT BUFFER
K1-8A- STANDARD INTERFACE, NEXT CCW ADDRESS
K2-8C- CHANNEL UNIT ADDRESS BUFFER
K3-8E- STATUS/ACTIVE BYTE FOR 2311 OR CHANNEL 1
K4=-98- 2311 NEXT CCW ADDRESS
K5-9A- 2311 SENSE OR PREVIOUS 0P AND MASK
K6-9C- 2311 SENSE OR FILE ADDRESS
K7-9E- DIAGNOSTICS, ALTER/DISPLAY BAL BACKUP
K8-AB- SYSTEM MASK -£9- CPU KEY AND AMWP
K9-AA- EXECUTE INSTRUCTION COUNTER ---1 REGISTER
BACKUP
KA-AC- U REGISTER BACKUP Q FLTPT SAVE
DURING INSTRUCTIONS
KB-AE- G REGISTER BACKUP
KC-B8- P REGISTER BACKUP
KD-BA- CHANNEL O INTERRUPT BUFFER
KE-BC- ADDRESS OF STRAIGHT MULT/DVD , FLPT SAVE
2540 REGS BACKUP
KF-BE- ADDRESS OF SKEWED MULT/DVD , FLTPT SAVE OR CAW
KEY. 2540 REGS BACKUP
3 v o 3 o e ok o 3k STANDARD DEVICE ADDRESSES ek afe e sk e ok ke dle ke e e ok 3k ok
* NATIVE Loc = BURST CHANNEL LOC*
*  1403------- OF B4 * 1443 OR 1445-=—===n- OB 84 *
% 2540 RDR---0C B5 % 2540 RDR=-=-=—======c 0C 85 *
* 2540 PCH---0D B&6 % 2540 PCH-=——=——=m=- OD 86 *
* 1052-------1F B7 %  1403===--=-—-———=-=CE 87 *
*  2311----—-- 9X F5 % 1404 OR 2ND 1403---0F 94 *
* % 2520====—mmm=m—————— 15 95 *
* *
* THE TEXT PRECEEDING THE =-BCPL- ROUTINE CONTAINS  *
* [NFORMATION ON PUNCHING CARDS TO RECONFIGURATE THE  *
* SYSTEM TO OTHER THAN THE STANDARD ASSIGNMENTS *



CLOAD=%E60, EC LEVEL=128266 PAGE 4
AUXILIARY STORAGE ASSIGNMENTS

0 4 8 c F
9k e ek o e e e ok ok e ke o e et e o ek e ool ok ok e ok de e ek ok e ook sk ok ok ok ok MODULE

* CPU AREA

o

MODULE O DEFINED IN AAAB ROUTINE

* PUNCH ROW IMAGE (1X00-1X77) MODULE 1 C AND D NOTED IN TABLE ARE DEFINED
IN COMMENTS PRECEEDING THE ERDR

1 ROUTINE., C AT 10F0O ©D AT 10F1 ‘
By Esy AND A NOTED IN TABLE ARE DEFINED
IN TEXT PRECEEDING THE EPCH ROUTINE.

B AT 10F2, E AT 10F4, A AT 10F5

* PFR ROW IMAGE {1X78-1XEF)
Sy A mrr e e e

*C DB E A %* READ ERROR LOGOUT
M m e e e W e e i o o e e e

* MPX  UCWS 2 MODULE 2 - DEFINED IN FE MAINTENANCE MANUAL

* READER TRANSLATE TABLE 3 MODULE 3 DEFINED AT END OF THE ERCX ROUTINE.

* PUNCH CHECK {4X0C-4X84)
* PFR READ {4X00-4X9F)

Fol

MODULE 4 WORKING AREA

B3 B 3 3 B B 3t d6 3 3t F B 3 9 e 6 3 B 36 3 % # #

* READER READOUT (5X18-5XR7) * 5 MODULE 5 1652 TRANSLATE TABLE DEFINED AT END
ey * OF THE DYPE ROUTINE.

# 1052 TRANSLATE TABLE {5XB8-5XF5) *
* £ S S S — 3
* * PUNCH ERROR LOGOUT

K o e e e e e e e e K oo e o o e e o e o e e e

* PUNCH TRANSLATE TABLE 6 MODULE & DEFINED AT END OF THE EPXF ROUTINE.

PUNCH TRANSLATE FOR 24K IN MODULE 8.
B e e o e o o e e o e e e o o o e e

%*
%* PRINTER TRANSLATE TABLE
*
o e e ek ¢ e 3 3k ae Dl vk v e ol s Ak e e ok sl afe e vk ol ok vl ok ok 3k ik 3k ok ek e 3 e ol ae sk ek e ok K

7 MODULE 7 DEFINED AT END OF THE DPTR ROUTINE
FOR NO MCS FEATURE. PRINTER TRANSLATE
TABLE FOR 24K IN MODULE 9. PCCL AND
BLOCK DATA CHK IN 7X00 OR 9X00.

*
#* O % O % 3 & B % 3
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* AAAC * 360 MODE LOCAL STORAGE ZONES AND ASSIGNMENTS * AAAC *
e vk o ¥k ¥ ok A e Sl 3 3l sl o B ol die sl e e Sk ol ke e ek e ke Ak ol sk i ke vl ik ok vl dje ok sk ok i dle Sk ik e e Ak alk e Sk ok ok vl e e iale sl e i el alk ikl Xk e ke ak ksl e ok vk ek K ¥k e e 3l e sl ke ik e sl e vk ek e e ak dle ke e ak ke ak vk ke ok ok e dk Ak e akk e Ak e Ak ek
* * * ZONE O *k - IONE 1 *k I0ONE 4 ok I0ONE 5 * % 1ONE 6 * X ZONE 7 *
* AS/BS * NAME * cPU Fk 2311 ki BACK =-UPS %% COMMUNICATIONS %% 2540 *%  CHANNEL *
* FIELD * %* %k * ok * % * %k *
Sk e ook ak e sk v v v ol ol o e e ale se dlk dde ke il adx e ol ol e ek 3k Xk e ok e e dk afale ik sk Xk e v ol Skl 3k afe e s a3l de e o ke ok A s a3l ok i e ol e ale ol e kol Ak Bl ok ksl s e ek ok ik Kk ok sl sl ol ke a3k ik ok ok ok e sk 3k o Sk dk e aik e ik el e ok Ak ok ek
* * % %k % * % %% READER ROW % % *
* 0000 * UC * 1ST OPERAND *ok o LEVEL 1 %% LCW ADDR HIGH ** FORM * % COUNT *
R R * *k %% Lk e ittt TP % BUFFER R *
* 0001 * Ul * STORAGE ADDR. % *ok BACK=-UP %% LCW ADDR LOW ok ADDRESS * % COUNT *
K e = K e e e T *%k R 3 T T - . KM e e e e e e *
* 0010 * VO * 2ND DPERAND ok "o LEVEL 2 %% CHAR POINT HI %% PUNCH IMAGE %% DATA ADDRESS *
O L % * % Aok AR e e e e - *% BUFFER L e *
* 0011 ¥ V1 * STORAGE ADDR %% ok BACK-UP  *% CHAR POINT LOW %% ADDRESS *% DATA ADDRESS *
TP - | ZE R —— T £33 3 T P Ty A - ————— *
* 0100 * GO * 0P CODE Kk Aok LEVEL 3 *% LCW %% PCH TRAP COUNT %% CHANNEL STATUS *
R T T L 1 kot L gy, e e ————— *
x 0101 * Gl % 2ND BYTE INST. k% ¥k BACK-UP ok LCW+1 %% WORKING REG *% OP FLAG BYTE *
K e Ko eme Ry gy sk 3 PR R S g iy A e e e e e *
x 0110 * DO * DATA %ok %%k  MACHINE CHECK*% LCW+2 %% INDICATGRS *% CHANNEL IDENT. *
TR K e e K e e ——— dek : %k 3 - B D *
* 0111 * D1 * HIGH B DF 24 BIT*x% Aok BACK=UP %% LCW+3 %% RDR TRAP COUNT %%  NOTE 1 *
¥emmmm—mdmmm—m ==k 2ND OPERAND ADDR % e e e S HKmmm e - AK e e e e e — e Ll et *
ks ke e o e ok 3k ol v e ol e ek ek e ole sl sk sk e sk e sk sk kol ok ool ok ek dkok ok el ke e ok kk ZONFE 4 THRU 7 %%
a3 Xe sk ook e e e ok v ko Yl il e sl ok i sk Bk ok ik ok okl ok e ek e s o e o ke kol S K K M SR K MR IK KK KK e = e e e e e ——— % %

x 1000 * IQ * INST CTR HIGH %% CCW COUNT HIGH %% CPU BAL %%k,

et ST i R Aok *% NOTE 1-- FOR BURST CHANNEL, THIS
# 1001 * I1 * INST CTR LOW *% CCW COUNT LOW % BACK~-UP L REGISTER CONTAINS THE
R o mmm - Ko e K e e mm e e m m e e~ A mmm e * ok . UNIT ADDRESS.

* 101C % TO * *% DATA ADDR HIGH *x SPARE * % .

K mmmm R e B S e e e * % . FOR BYTE CHANNEL, THIS
* 1011 * T1 * GP RFG ADDRESS %% DATA ADDR LOW % SPARE * # . REGISTER CONTAINS THE

R e mmmmm —— R B e St e ittt LS L e % % .es THIS AREA OF UCW ADDRESS.

* 1100 * PO * CONDITION CODE *% GEN. PURPOSE **% LEVEL 1 *% . ZONE &4 IS

R i B e mm == et e ok * % . COMMON TO ZONES

* 1101 * P1 * PROG MASK, AMWP *%* GEN. PURPOSE #*%  WORKING AREA %% . 5,6y AND 7.

L ZE L S T 2 2 T - -k o

* 1110 * HO * DATA %% CCW ADDR HIGH *% LEVEL 1 ok .

SO, K mm o = s 3 . £33 sk,

*# 1111 * H1 *HIGH 8 OF 24 BIT %% CCW ADDR LOW  *%* WORKING AREA %% ,

Kmmmmm mm ke mmmmmmk [NST CTR OR 1ST #kemmmmccee—e e A e e e Hk,

* * % PERAND ADDR. Aok ok % %

el o e ek A ade ke sl 3 e Sk e Rk sl sl dle sl ok sl ok e dfealk ok ke e ek e e ale ek e ok ki ksl sk sk ik afe ke sl Xk ik e ok ok 3k ook ok ek ek



EXTERNAL
MNEMONIC

BA

BB

BRC
CADR
CCTRL
CHI
CLI
CPF
CSETF
DAIN
DAOUT
DASI
DIAR
NTAC
DILIN
DILOUT
DR

DS
DYN
FBI
F80
FERD
FFI
FFO
FGA
FIA
F18
FIC
FOB
FOP
GA

GB
GB/IN
GB/CUT
GC

GD

GS
GSTAT
6T

JA

J1

Jo
LACON
LADR
LAIN
LAQUT
LASTAT

DEFINITION

BRANCH CONDITIONS

SOFT STOP BRANCH CONDITIONS
EXTERNAL FACILITY

COMM ADAPTER DIAGNOSTIC REG
START-STOP CONTROL

COUNTER 1 HIGH IN- DIAGNOSTIC
COUNTER 1 LOW IN - DIAGNOSTIC

READ DIRECT ENABLE

START STOP/SYNC

DATA IN

DATA DUT

DISK ATTACHMENT STATUS IN
DIAGNDSTIC REG

DIAGNOSTIC REG

DTAL IN

DIAL QUT

DIAGNDSTIC REGISTER
NISK STATUS
DYNAMIC CONDITION REGISTER
FILE BUS IN
FILE BUS 0OUT
FILE 1400 EMULATOR BUS 0OUT
FILE FLAGS 1IN
FILE FLAGS OUT
FILE GATED ATTENTION
FILE INFORMATION
FILE INFORMATION
FILE INFORMATION
FILE CUT BUS-DIAGNOSTIC
FILSE OP REGISTER
CHANNEL SIGNALS
CHANNEL SIGNALS
CHANNEL BUS IN
CHANNEL BUS 0QUT
CHANNEL SIGNALS
CHANNEL DIAGNOSTIC REGISTER
CHANNEL BRANCH CONDITIONS
GENERAL STATUS
CHANNEL BRANCH CONDITIONS
DIRECT CONTROL-2 TIMING
DIRECT CONTROL IN
DIRECT CONTROL-1
LINE ADAPTER CONDITIONS
LINE ADAPTER DIAG REGISTER
LINE ADDRESS 1IN

LINE ADDRESS OUT

LINE ADAPTER STATUS

ALL MODES
CPU MODE

ALL MODES
COMM MODE
COMM MODE
2311 MODE
2311 MODE
CPU MODE

COMM MODE
COMM MODE
COMM MODE
2311 MODE
2311 MODE
2311 MODE
COMM MODE
COMM MODE
ALL MODES
2311 MODE
ALL MODES
2311 MODE
2311 MODE
2311 MODE
2311 MODE
2311 MODE
2311 MODE
2311 MODE
2311 MODE
2311 MODE
2311 MODE
2311 MODE
CHAN MODE
CHAN MODE
CHAN MODE
CHAN MODE
CHAN MODE
CHAN MODE
CHAN MODE
COMM MODE
CHAN MODE
CPU MODE

CPU MODE

CPU MODE

COMM MODE
COMM MODE
COMM MODE
COMM MODE
COMM MODE

EXT
EXT

cPU

EXT
EXT

EXT
CPU
EXT

EXT
CPU

EXT

EXT
CPU
CPU
EXT
crPu
EXT

EXT

EXT
CPU

EXT
EXT
EXT
EXT
CcPU
EXT
cPU
EXT
CPU
EXT
cPy
EXT

T0
T0

T0

10
T0

T0
T0
T0

T0
TO

TO

T0
T0
T0
10
0
TO

T0

10
T0

T0
T0
T0
T0
T0
T0
T0
T0
10
T0
T0
T0

cPuU
cPy

EXT

cPU
cPy

cpPu
EXT
cPy

cPU
EXT

CcPU

CcPU
EXT
EXT
cPuU
EXT
cPU

crPu

cPuU
EXT

cPU
CcPU
CPU
cPU
EXT
crPU
EXT
CPU
EXT
CPU
EXT
CPU

DISPLAYABLE
FACILITY

YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

YES

SWITCH
C

CPU

2311

SW

C
[

LOAD=%E60, EC LEVEL=128266
TCH ACCESSED BY
D SET/RESET
WORD ONLY
7
F
-——- YES
- YES
8
9
-- YES
- YES
A
5
-—— YES
- YES
E
C NOTE 1
E
4
1
n
C
- YES
- YES
-- YES
3
F
- YES
- YES
F
YES
E
C
F.
D
8
c
B
D

PAGE
*
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EXTERNAL
MNEMONIC

MC
MMSK
MODE
MS
MW
p
PARCK
pCcCL
PO
PR
PRA
PRB
PR(C
PRD
PRI
PRO
PRS
PRT
PS
R
RP
RP1
RP2
RPD
RPD1
RPD2
RPS
RS
S
SDI
SM
STPO
STPl
SWAB
SWCD
TA
TC
™
TE
TGRI
TGRO
Tr
TIM
TR
17
TU
XINT

DEFINITION

ERROR REGISTER CPU MODE EXT
MI CROPROGRAM MASK REGISTER ALL MODES
MODE REG (LS AND EXT ADDR CTRL) ALL MODES
MDDULE SELECT REGISTER 2311 MODE CPU
MACH CHK, WAIT STATE LATCHES CPU MODE CPU
PUNCH SIGNALS 2540 MODE
COMMUN ICATIONS PARITY CHECK COMM MODE CPU
PRINT CHAR COUNTER LENGTH 1403 MODE CPU
PUNCH DATA OUT (READER) 2540 MODE CPU
1403 PLBAR DATA OUT 1403 MODE CPU
PRINTER SIGNALS 1403 MODE
PRINTER SIGNALS 1403 MODE
1403 CARRIAGE DATA 0OUT 1403 MODE CPU
1403 DIAGNOSTIC CONDITIONS 1403 MODE EXT
1403 PLB DATA IN 1403 MODE EXT
14C3 PLB DATA OUT 1403 MODE CPU
SEMSE/STATUS CONDITIONS 1403 MODE EXT
PLBAR DATA IN 1403 MODE EXT
PUNCH BRANCH CONDITIONS 2540 MODE EXT
READER SIGNALS 2540 MODE
2540 SIGNALS 2540 MODE
READER/PUNCH DATA IN 1 2540 MODE EXT
READER/PUNCH DATA IN 2?2 2540 MODE EXT
2540 SIGNALS DIAG 2540 MODE
DIAGNOSTIC R/P CONDITIONS 1 2540 MODE EXT
DIAGNOSTIC R/P CONDITIONS 2 2540 MODE EXT
READER/PUNCH BR CONDITIONS 2540 MODE EXT
REANFR BRANCH CONDITIONS 2540 MODE EXT
STATUS REGISTER ALL MODES
SERIALIZER/DESERIALIZER IN DIAG 2311 MODE EXT
SYSTEM MASK CPU MODE CPU
STORAGE PROTECT KEY ALL MODES
STORAGE PROTECT STACK ALL MODES{NOT
CONSNLF ADDRESS SWITCHES A-B CPU MDDF EXT
CONSOLE ADDRESS SWITCHES C-D CPU MODE EXT
1052 SIGNALS 1052 MODE
TERMINATING CONDITIONS 2311 MODE EXT
PRKB DIAGNOSTIC REGISTER 1052 MODE EXT
PRKA DATA 0OUT 1052 MODE CPU
TAG REGISTFR IN 2311 MODE EXT
TAG REGISTER QUT 2311 MODE CPU
1052 DATA IN 1052 MODE EXT
TIMER COUNT CPU MODF EXT
1052 TILT/ROTATE REGISTER 1052 MODE EXT
PRKB BRANCH CONDITIONS 1052 MODE EXT
PRKB BRRANCH CONDITIONS 1052 MODE EXT
EXTERNAL INTERRUPT CPU MODE FXT

T0

10
T0

10
10
T0
T0

10
T0
T0
10
10
T0
10

10
T0

T0
10
T0
10

TO
T0

CPU

EXT
EXT

EXT
EXT
EXT
EXT

EXT
CcpPu
cPu
EXT
crPy
CPU
cPuU

CPU
CPU

cPU
cPU
cpPU
crPU

CPU
EXT

2311)

TO
T0

T0
T0
TO
T0
T0
T0
T0
10
10
T0
T0

CcPU
CPuU

CcPU
cPuU
EXT
crPU
EXT
CPU
CPU
CcpPU
crPU
CcPU
cPU

DISPLAYABLE
FACILITY

YES
YES

(o-7)

NOT

SWITC
C

CLOAD=*E60, EC LEVEL=128266

H SWITCH ACCESSED BY
D SE T/RESET
WORD ONLY
E
6 NOTE 2
NOTE 3
- YES
--- YES
- YES
F
B
E
A
F
--- YES
--- YES
B
A
- YES
8
9
E
D
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NOTE 1 THE DR REGISTER IS SET BY THE SET/RESET

WORD. EXECUTION OF A BRANCH WORD OR A
RETURN WORD, WITH DR BIT 7 ON, SETS
THE DIAGNOSTIC BRANCH LATCH.

THE MMSK REGISTER 0-9 IS SET OR RESET
BY THE SET/RESET WORD.
FOR OTHER WORD ACCESSES AND DISPLAY,
ONLY BITS 0-7 CAN BE ADDRESSED.

THE MODE REGISTER IS SET BY THE

SLT/RESET WORD. THE ACTUAL BIT
STRUCTURE OF THE MODE REGISTER IS NOT
ALWAYS WHAT IS DISPLAYED IN THE CONSOLE
INDICATORS LABELED MODE/ZONE REG. THE
MODE BIT DECODE IS DISPLAYED IN BITS 2,
394y AND THE LS ZONE BIT DECODE IS
DISPLAYED IN BITS 5,69yAND 7. THESE COULD
BE THE FORCED DECODES CAUSED BY AN MMSK
BIT BEING SET.
% REFER TO DIAGRAMS 4-14 AND 4-32

IN THE -FEMDM- FOR DISPLAY DETAILS.

THE S-REGISTER IS SET DR RESET BY THE
SET/RESET WORD. IT CAN ALSO BE ACCESSED
BY A BRANCH WORD.

BITS C-6 CAN BE DISPLAYED DIRECTLY BUT

BIT 7 OF THE DISPLAY INDICATES THE STATUS

NF THE S7 BRANCH CONDITION LINE. TO
DISPLAY THE ACTUAL CONDITION OF THE S7
LATCH, THE BA FACILITY MUST BE DISPLAYED
AND BIT O WILL INDICATE THE S7 LATCH
STATUS.,

NQOTE 5

TO DISPLAY STP1 FOR MPX OPERATION--

1. SET CONSOLE SWITCHES A,B,Cy AND D TO
THE AUXILIARY STORAGE ADDRESS OF THE
MPX UCW ASSOCIATED WITH THE 1/0 DEVICE.

2. SET MODE SWITCH TO AS DATA.

3. PRESS AND RELEASE THE DISPLAY KEY.

(M-REG SET TO ADDRESS IN SW,S ABCD).

4. SET MODE SWITCH TO ALU/EXT.

Se SET CONSOLE SWITCHES C4D TO 03,

6. PRESS AND HOLD THE DISPLAY KEY.

THE ASSOCIATED I/0 PROTECT KEY IS
DISPLAYED IN THE BYTE 1 INDICATORS.

TO DISPLAY STP1 FOR SELECTOR CHANNEL KEY
1. SET CONSOLE SWITCHES A,B4Cy AND D TO
AUX ADDRESS XX88. THE REST OF THE
DISPLAY PROCEEDURE IS THE SAME AS THE

MPX STP1.

TO DISPLAY STP1 FOR CPU STORAGE KEY

1. SET CONSOLE SWITCHES A,84Cy AND D TO
A MAIN STORAGE ADDRESS ASSOCIATED WITH
A PARTICULAR STORAGE KEY.

2. SET MODE SWITCH TO MS DATA. THE REST
OF THE DISPLAY PROCEEDURE IS THE SAME
AS THE MPX STP1.

TO DISPLAY THE FILE STORAGE KEY (WHICH IS

NOT IN THE STP1 STACK) DO THE FOLLOWING--

1. SET SWITCHES C.D 70O 12.
2. SET MODE SWITCH TO ALU/EXT.
3. PRESS AND HOLD THE DISPLAY KEY.
THE FILE KEY IS DISPLAYED IN THE
BYTE 1 INDICATORS.

TO DISPLAY STPO

1. SET SWITCH C TO MODE DESIRED--
C=0=CPU MODE (Q REG)
C=1=2311 MODE {(FQ REG)
C=5=C0OMM MODE (HQ REG)
C=7=CHAN MODE (GQ REG)

2. SET SWITCH D 10O 2.

3. SET MODE SWITCH TO ALU/EXT.

4. PRESS AND HOLD THE DISPLAY KEY.
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*  WORD * ¥ K * % * * *
** TYPE % ¥ HIGH % SET/RST SOURCE FIELD * B SOURCE OR K LOW FIELD * K HIGH FIELD * *
ke e ook o s ko ol ok ol e e e oot ofelk ot fe o ke ol ok ok ik ok ok o ok ko ok s ok ook ek 3 ok Bk ok ok ok 8ok ok ok ok ok ok o e ok ok ok ok ke ok ke Kok e ok e o e ok ko ek ok ok ok ok ok ko ok ok ko o ok 3 ke ol 5 ok okl i ok oK o ke ok ok e ok ok 2k ok ek 3 o kK
*x 0 1 * 2 x 3 x4 5 6 7 * 8 9 10 11 * 12 13 14 * 15 %
e ke ook o sl e s ke ok ek e e ok ok o ke e o sk sk s ek o s e i ok e o ke s ke e o ke s s ke e ok o sl ke o e ke o o o ok e e el ok o ke e ok o ke ok e ok e ok ok 3k ke o o ok % e e ke ok ke ke ok ek o ok o e ok ok ok ok o o ke el s o ok ok ok ok o o oK
% % * * *
C 0 * 0=RST * K HIGH 0000= S REGISTER ALL MODES * WHEN MMSK ADDRESSED FOR A LINK ¥ 0
% 1=SET * 0 BIT 0010= MMSK REGISTER ALL MODES * 0OR RETURN FUNCTIONy THE 1 BIT 2 BIT 3 BIT x
* * 0100= MODE REGISTER ALL MODES B SOURCE DECODES ARE FOR *
* * 011C0= BC FACILITY ALL MODES LOCAL STORAGE
1000= DR REGISTER ALL MODES
0000= U REGISTER
1001= RPD FACILITY 2540 MQODE C010= V REGISTER
0001= DIAB FACILITY 2311 MODE 0100= G REGISTER
1011= R FACILITY 2540 MODE 0110= D REGISTER
1011= GA FACILITY CHNL MODE 1000= I REGISTER
0011= DYAC FACILITY 2311 MODE 1010= T REGISTER
1101= PRA FACILITY 1403 MODE 1100= P REGISTER
1101= FIA FACILITY 2311 MODE 1110= H REGISTER

1101= RP FACILITY 2540 MODE
1101= CSETF FACILITY COMM MODF
1101= GB FACILITY CHNL MODE
1110= FIB FACILITY 2311 MODE
1111= CPF FACILITY CPU MODE
1111= PRB FACILITY 1403 MODE

WHEN USED AS THE K FIELD

BIT 8 K LOW BIT O
BIT 9 K LOW BIT 1
BIT 10= K LOW BIT 2

o

1111= TA FACILITY 1052 MODE BIT 11= K LOW BIT 3
1111= FIC FACILITY 2311 MODE
1111= P FACILITY 2540 MODE

3 3% 36 % b 3 36 3 3 36 36t 36 3 J¢ 3 9 % 3 3 3t 3¢

1111= CCTRL FACILITY COMM MODE
1111= GC FACILITY CHNL MODE

* O O OROFR R R R R R F IR OR R AR R R R R

0% 3 36 3 3F 3 36 3t 3% 3 3 3E 3t 3t 36 36 3 3 36 3 3¢ % 3¢

WHEN THE MMSK REGISTER IS ADDRESSED BY THE SET/RST SOURCE FIELD, CONTROL
WORD BIT 11=0 INDICATES A LINK OR RETURN FUNCTION, BIT 11=1 INDICATES NO
LINK OR RETURN FUNCTION.

¥ o3t 3 36 36 b 3t 3 6 3 3 30 3 3 M 36 36 G 36 3t 3 36 3 3 G 3t 3 3t 3 3t 3 3t

*
*
*
*
*
*
*
*
*
*
*
*
*
%
*
*
*
%
*
%*
*
*
*
%*
*
*
*
*
%*
%*
*
*
%*

e s s s o e e e s e ke ot e o e ok ok e o ke ke ke ke e o ke ke ol ke ok ok o ok ke ok ok ook ok ke e ik ol 3k sk o ok ke ok ke o e e o ok ke i e e ok ok ok ol ke ok ok ke ok ik ke sl o ol ok e sk ol o e ke sk e ke s ke ok st e e ko ok ok ok ek ke ok ke kol ok o o o e ok

8IT SIGNIFICANCE CHART FOR THE SET/RST WORD (WORD TYPE Q)
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st e e ke ke ok e ok 3k s ke o ek ok sk o ok o ok ke e o e o e okl ok o ek ook ok ke ok sl ek ok o o el ol ke sk ok e o e ke ke ok 3 ok ok ok ok 3 ke e ol o ok e 3k ok ok o 3k ok ok ok ok ke ek ke o ok e s ok ook ks ek ok o o o ook 8 ok o ok e ok ok ok o o K

* WORD * FUNCTION * * * FUNCTION * WORD *
x TYPE  x DECODE * A-SOURCE FIELD * K FIELD * DECODE * TYPE *
e s e e st sk ok ok ok ek ko o ok ok o ke ok o ok ok e e e ok ot ke ok ok ek ke kol ok ok ok e ok e o ook o e ok e o ok 8k ke ik ok o o ok okl ke ol ok o deak ko Sk ok o ok ke e e ok 3 3k ke sk ok 3K 3k o ke ke ke ok ki o okl e ook e ok ook ok ok o ke %k ok o % ok e o ok ok o ok o
*x 0 1 * 2 3 * 4 5 6 7 x 8 9 10 11 * 12 13 14 * 15 *x
e e e e e Aok ok ek ek e Ao ke e 3k sk ke e e 3k 3 e e e e kv e kol ok ok 3 ol o 3 e dc afe sk ok e ok ae e e e sl 3 3k kol ok 3 o e e dk ok ke alk ik 2k ol e af e e ok ok e dk Ak dk 3k ko ke ke e 3l ke ok vl okl ik 3 ke Ak ok d dk ok 3k afe e ok alk ok e sk ek afe ok e ke ok ok akk dlc e ok ol e o e ok e s e ok
¥ % * * * * %
x 0 0 * 0 0 * 0000 = UO * 0000 * 000 - I=A + KL 1 %
* * 0 0 x 3001 = Ul * 0001 * 001 - Z=A,A-,KL * *
% * 0 0 * 0010 = VO * 0010 # €10 - Z=A,A-,KH * *
* x 0 0 * 0011 = V1 %* 0011 ¥ 011 - Z=A,A-,KK * *
* * 0 0 * 0100 = GO * 0100 * 100 - Z=A + KH * *
* x 0 0 * 0101 = Gl * 0101 % 101 - Z=A,0E,KL * *
* * 0 0 x 0110 = DO * 0110 * 110 - Z=A,0E,KH * *
* * 0 0 * 0111 = D1 * 0111 * 111 - Z=A,0E,KK * *
%* b L e ot * 1000 = 10 * 10CO I o e e e e - = * %*
* x 0 1 * 1001 = I1 * 101 * 000 * *
# x 0 1 * 1010 = TO * 1010 * 001 - A=A,A-,KL * *
* x 0 1 * 1011 = T1 * 1011 % 010 - A=A,A=-,KH * *
* * 0 1 & 1100 = PO * 110C % 011 = A=A,A=-,KK * *
* x N 1 % 1101 = Pl * 1101 x 100 * *
* x 0 1 * 1110 = HO * 1110 * 101 - A=A,0FE,KL * *
* * C 1 * 1111 = Hl * 1111 * 110 - A=A,0E,KH * *
* * 0 1 * * % 111 = A=A,0E,KK * *
% S " Mo mr e cc——— e — e ———— * *
* ] 0 * * 000 - A=0 - KL * *
* x ] 0 * % 001 - A=0,0R,KL * x
* * ] 0 * X 010 - A=0,0R,KH * *
* * 1 0 * ¥ 011 - A=0,0R,KK * *
* * 1 0 % THE FUNCTION DECODE IS A * 100 * *
% S| 0 * COMBINATION OF CONTROL WORD % 101 - A=A + KL * *
% | 0 % BITS 2, 3, 12, 13, AND l4. * 110 - A=A + KH * *
% x 1 0 * ¥ 111 - A=A + KK % *
% e mm et ———————— * Hrmrwcmm e e —e - ———— * *
* * 1 1 * THE -A- SYMBOL IN THE * 000 * *
* * 1 1 * FORMULAS UNDER COLUMNS 12, 13, * 001 - A=A,OR,KL * *
* * 1 1 * AND 14 CAN BE ANY OF THE LOCAL ¥ 010 = A=A,0R,KH * *
* * 1 1 * STORAGE BYTE SOURCES LISTED ¥ 011 - A=A,OR,KK * *
* * 1 1 % UNDER THE A-SOURCE FIELD. * 100 - A=0 - KH * *
* x 1 1 * * 101 - A=A - KL * *
* *x 1 1 * * 110 - A=A - KH * x
* x 1 1 * * 111 - A=A - KK * *
e s st el e o s ok e ok s o ok ke 3 s ok e ok o ok ok sk sk e e ok ok ok ke o ke o ok ok ek ok ok ok e ol ok ek ok e e e i e e ol i oo e e sl kel 3k ok o o ok ke s e kel b o ok X o ok a3 ok % Xk e ok ok ko o ke ke ok ksl okl ke ke kol ok gk ok ok o ok ok ik sl ook o ok

BIT SIGNIFICANCE CHART FOR THE ARITH CONSTANT WORD ({WORD TYPE 1)
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oo ook 6 ool et e ook ook sl el e o ok ok ok e o ok oK e o ol ok ek s ek ok ok s ok ek ko ke ek ol ke ok ok ok ko ok ok ok ok ok ke ok o Ol ok R ek ok ok ok sk ek ko ok ok sl o e ok ok ke ok ok koo %

* WORD % STORAGE * * * * WORD *
* TYPE % CONTROL *  DATA REGISTER ADDRESS * ADDRESS REGISTER OR K FIELD *  MODIFIER CONTROL * TYPE *
e 3 el o e ok e 3 K ko ok e ke 2l ik ik vk ok dk sk ok e sl ak K ok vk 36 sk i s ki s e v ok ke sk ok sl ik ok ik e ke ke i %k 3k ik 3k ol ke Xk e ik i Xk kol ol s ok X o e ok ak ke vk e e e Xe X vk e ki alk e e Ak Ak e e ok e ok e e 3k e e ok alk ok 3k e e e i K akk o e ke afc e e ok e e e ok ok
* 0 1 * 2 3 * 4 5 6 7 % 8 9 10 11 * 12 13 14 * 15 x

e ode e dk o oeale e e e sie e o sleaik e ke sfeoie ik ofe e ok ok e afe ol ke e sl e de e 3k ke e e sk dk e deak ok sk ok ok 3k afe sk e e Sk ale e ikl ok ik e sk e skek ok a3k s ol o ok afe ol ok e ek ik gk 3k af ok ok e sk sje e e ok ok K ok dk o sk sk e e ok ok e v sk alk e s e o sk o o o ke ok ke ok Xk

* # * # FOR INDIRECT ADDRESSING * * *
¥ 0 1 * O0=READ CONTROL* THIS FIELD MAY ADDRESS LOCAL * * 000 - NO UPDATE * 0 =
% * C1=RFAD AUX 0OR * STORAGE FOR A BYTF OR HALFWORD. * THE ADDRESS REGISTER SFLECTED * 0C1 - DIRECT ADDRESSING* *
* % PROGRAM * BYTE SELECTION OF LOCAL STORAGE * BY THIS FIELD IS A HALFWORD * 010 - NO ACCESS, PLUS x *
* * 10=STORE CNTL * IS LIMITED TO THE ODD ADDRESSES. * LOCAL STORAGE REGISTER * UPDATE. * *
* 11=STORE AUX * HALFWORD SELECTION IS LIMITED TO * BIT 11 DOES NOT ENTER INTO %* 011 - NO ACCESS,y MINUS * *
* DR PROGRAM * EVEN ADDRESSES. * THE ADDRESSING OF THE LOCAL * UPDATE. * *
* * * STORAGE REGISTER, BUT DOES * 100 - LOCAL STORAGE * *
* * EXTERNAL FACILITY ADDRESSING * INDICATE THE FOLLOWING * DATE REGy ACCESS,* *
* BIT 11 DETERMINFS IF * IS ALWAYS DONE IN BYTE MODE, * * PLUS UPDATE. * *
* THE AUXILIARY STORAGE ®* THEREFOR ONLY THE EXTERNALS WITH * BIT BITS MEANING * 101 - LOCAL STORAGE * *
% AREA PR THE PROGRAM * 0ODD ADDRESSES CAN BE ACCESSED. * 11 243 * DATE REGy ACCESS,* *
* STORAGE AREA IS ACCESSED x* * * MINUS UPDATE. * *
* FOR BIT 2,3 DECDDFS OF * LOCAL STORAGE DECNDES * 0 01 READ AUXILIARY %* 110 - EXTERNAL DATA * *
¥ 01 AND 11. THIS IS ONLY * 0000 - UQC * 1 01 READ PRUOGRAM ® REGy ACCESS, * *
# TRUE WHEN INDIRECTLY % 0001 - Ul % C 11 STORE AUXILIARY % PLUS UPDATE. * *
* ADDRESSING. * 0010 - VO * 1 11 STORE PROGRAM * 111 - EXTERNAL DATA * *
* * 0011 - V1 * * REGy ACCESS, * *
* %* 0100 - GO * FOR DIRECT ADDRESSING * * %
* * 0101 - G1 * * MINUS UPDATE. * *
* WHEN NO ACESS TO # 0110 - DO * THIS FIELD CONTAINS BIT * * %
* STORAGE IS DESIGNATED BY * 0111 - D1 * CODES THAT FORCE THE ADDRESS * * *
* THE MODIFIER CONTROL * 1000 - IO * REGISTER M1 TO SPECIFIC VALUES* *
* FIELD, BITS 2 AND 3 * 1001 - I1 * THESE VALUES ARE- * %
* INDICATE THE UPDATE * 1010 - TO * * *
* VALUE. * 1011 - T1 * BITS FORCED M1 * *
* _ * 1100 - PO * 859910411 VALUES * *
* BITS VALUF % 1101 - P1 * e 4 % 2 e e e B 4k ofk ok Ak ok e e e e e ek s A ek e ake ok % ko ok ok Xk
*¥ 2,3 * 1110 - HO * 9000 ’ 88 *
* * 1111 - H1 * 0001 8A NDOTE-- WHEN DIRECT ADDRESSING *
* 00 3 & * 0010 8C CONTROL STORAGE, MO IS *
* N1 + DR - 1 * ALL EVEN ADDRESSES CAN BE USED =* 0011 8E SET 7O X3, *
* 10 + OR - 2 * AS ADDRESS REGISTERS IN THE % 2100 98 *
* 11 + OR - 2 # FIELD DESIGNATED BY CONTROL WORD* 0101 9A WHEN DIRECT ADDRESSING *
He ¥ BITS 8,+9,10,AND 11. * ‘0110 9C AUXILIARY STORAGE, MO IS %
s * * 0111 9E ~ SET TO 00.

* * * 1000 ' A8 *
* * * 1001 AA *
* * * 1010 AC *
* * * 1011 AE *
* * * 1100 B8 *
* * A 1101 BA *
* % * 1110 BC *
* * * 1111 BE %
e ok R 2k 3 3 e ok ol 3k ek e sk dkok ok ok ek e ok ol ok 3 ok el 3k 35K o i3 ok i 3 ok ok aleakk alk oe alk ofe ke ofe ok ok afkoke ke sl sk e ol sk o i e e e e ok ak e ke ik ok sl ok ke e sk e ik 3k ik ak e ek 33k 3k sk ik ok ok kol dle ke o sk o ake sk ok 3k e o ok e o e ke ke alk ale Sk ke ol ok e A e 3k e ol e ok ok

SIGNIFICANCE CHART FOR THE STORAGE WORD (WORD TYPE 2)
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i e e ok ok o ke ok e e ok e e st e e o sk o ke e ook ol afe e e s ool e o ko o e s ok sk e ok Ak kol ke ol e e s o i sk ke sk e ke o ke ek ke ok ok o e e e ke o ok e o o o i s oKk o e ook ok ok ek ook ke ok o 3k ek o ok o o ok e o 8K ke ok ok ke ok ok ok Kk

*  WORD % FUNCTION ¥ * %* FUNCTION * WORD =%
* TYPE * DECQDE * A SOURCE FIELD %* B SOURCE FIELD % DECODE ¥ TYPE *
e i ook et ok ek dko oK ol ook el e ok 3 ok ke e ok ke ok e 3 o ok 3 i 4 Bk i s o ok 3kl ol kel ok e ko ik oo e e ok 3 ki ok 3 ok ke ke k3 ok e ok ek ok 3 o o 3k 3 ik ke s kK 3k ok sk e ke 8 e 3k ik ek e e o ok e ek o ok o ok o e ok el o e ok o e ol oK
x 1 % 2 3 % 4 5 6 7 * 8 9 10 11 * 12 13 14 ¥ 15 %

e % el e ale e de e xie ake e e sk ade sk Sk sl sk ak e o 3k ok s s dke ok ke ok ek o ol Ak ok o dkofe Aok Fee e dk sk ko Sk ak ol Ak ok 3k sk e v sk e ek kel ek ik Sk Bk s sle e ki ke ok o i ol Xk dk ok ke ok Sl sk ok kK ok Sk Ak 3k s dic e Ak 3k de e e 3 vk e ol 3 a3k ke Ak Aok ek

3 %k * % >k % *
*x 0 1 * 0 0 * 0000 = UO % 0000 = U0 * 000 x 1 %
* x 0 0 % 0001 = Ul * 0001 = Ul % COl - B=AXH + BL * *
e * 0 0 * 0010 = VO * 0010 = VO * 010 - B=AXL,OR,BH * *
* * 0 0 * 0011 = V1 * 0011 = V1 * 011 * *
* x 0 0 * 0100 = GO % 0100 = GO * 100 - B=A + B * *
% x 0 0 ¥ 101 = Gl * 0101 = Gl £ 101 - B=AH + BL * *
* x 0 0 * 0110 = DO * 0110 = DO * 110 - B=AL + BH * *
* x 0 0 * 0111 = D1 s 0111 = D1 * 111 - EXT=B * *
* Kmm e e * 1000 = IO * 1000 = 10 Komm o mm e * *
%* x 0 1 * 1001 = 1I1 % 1001 = 11 * 000 - B=AX * *
* x 0 1 * 1010 = TO * 1010 = TO * 001 - B=AXH * *
% x 0 1 * 1011 = T1 * 1011 = T1 * 010 - B=AXL * *
* x 0 1 * 1100 = PO * 1100 = PO *x Cll - B=0 (STOP) * *
* x 0 1 * 1101 = Pl % 1101 = Pl * 100 - B=A * *
* x 0 1 * 1110 = HO * 1110 = HO % 101 - B=AH * *
* x 0 1 = 1111 = H1 * 1111 = H1 * 110 - B=AL * *
* 0 1 * * x 111 - B=EXT * *
* K e e e * Ammmrmmm e ———————— * *
* * 1 0 * THE FUNCTION DECODE IS A COMBINATION OF CONTROL WORD * 000 - A=A,DE,B * *
* I | 0 x BITS 2,3,12,13, AND lé4. % 001 - A=A + B * *
* * 1 0 % * 010 - A=A,O0R,B * *
* SR | 0 * IF THE FUNCTION DECODE IS EQUAL TO 00111, THE A-SOURCE FIELD * Q11 - A=A,A,B * *
* * 1 0 * ADDRESSES AN EXTERNAL FACILITY. ¥ 100 - AC=A + B+l * *
* * 1 0 * IF THE FUNCTION DECODE IS EQUAL TO 01111, THE A-SOURCE FIELD * 1C1 - AC=A + B * *
* x 1 0 %* ADDRESSES AN EXTERNAL FACILITY. * 110 - AC=A + B+C * *
* ¥ 1 0 * * 111 - AC=AL + B+C * *
* Hmmmmm e ® THE SYMBOL -A- USED IN THE FUNCTION DECODE FORMULAS, REFERS  #-memeoeemceme e e emeeeeee * *
* x 1 1 ¥ TO ANY OF THE LOCAL STORAGE SYMBOLS UNDER THE A-SOURCE FIELD. x 000 - A=A - B+l * *
% x 1 1 * THE SYMBOL -B- USED IN THE FUNCTION DECODE FORMULAS, REFERS * 00l - A=A - B * *
* * 1 1 * TO ANY OF THE LOCAL STORAGE SYMBOLS UNDER THE B-SOURCE FIELD. x 010 % *
* * 1 1 * : * Cl1 X *
* | v * THE SYMBOL -C- REFERS TO THE ADDER CARRY (S3 LATCH) % 100 - AC=A - B#+C % *
* ¥ 1 1 * * 101 - AC=0 - B+C * *
* I | 1 * THE SYMBOL -%- REFERS TO A BINARY +- OPERATION UNDER SO CTRL. % 110 - A=A % B+C * *
* * 1 1 * THE SYMBOL -a- REFERS TO A DECIMAL +- OPERATION UNDER SO CTRL.* 111 - AC=A @ B+C * *
e ok e 3 o ok ok o o e e ok st ok ke e sk ik ke ok 3k ok ek ok e ok ok sk sk ek ok ok ook o e ko st ki ko ke s e ke 36 ok s 3k e ke ol ksl ok ke e sl sl ok ek ke ot sk o ok e e e ol o %k 3 s ok ol okl o ok ok e ol ke o o ok ok ke o ok ok ke i s ok koK e

'BIT SIGNIFICANCE CHART FOR THE MOVE/ARITHMETIC WORD {WORD TYPE 3)
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* e e e ke ot o e sk ek oot o o ot e ke s o e o o o kst ol o e s e e e sl e ko stk ok sk ok i ol o ek ks ok ok ok e ok ko ok ok ok kool ok s ok o sk o ok ok s ke e skl ok ok o o o ok sk sk ook s sk sk ok ol e ok ke ok ok ook ok ok koK

*  WORD * * * %
* TYPE * REPLACEMENT BITS FOR THE MO-REGISTER * REPLACEMENT BITS FOR THE M1-REGISTER * *
e sk ok 3 e ok e sk e ki e et sk e ok ke o e e ke ok ok ok ok ok ok e o ook oKk ko ok ok o sk ok o ook e ok ok ok ek ko e o sk sl o ok e sk ok ke ok ok ol o sk ko o ok ke 3k o e ok ok Ak ke ek ok ok sk ok ek ke ok ok ok i  a o alo ook ok o o ok skl ok K o
x 0 1 * 2 3 4 5 6 7 % 38 9 10 11 12 13 14 x 15 %
e e st s st e ool ke oo o ok o e ook e e e s ol e e ksl ke ke ak ok ok sk 3 ek ook ook ok o o ko ke e ok ok o ok ok e ok sk ke ok e e ke e ke ol o o ol ok e ok ok ke e o s e ok o ok e ok e ko ok ok el ok ok ok e ok ok ok ke okl o e o ke ke ik sk ok skl ok ok o oe o ko ok ok
* * * * *
*x 1 e % BITS 2 THRU 7 OF THIS CONTROL WORD CONTAIN % BITS 8 THRU 14 CONTAIN THE VALUES THAT ARE GATED TO * 0 *
* * THE VALUES THAT ARE GATED TO BITS 2 THRU 7 OF * BITS O THRU 6 OF THE M1-REGISTER WHEN THIS WORD IS %* *
%* * THE MC-REGISTER WHEN THIS WORD IS EXECUTED. * EXECUTED. * %*
%* * * * %
* * WHEN THIS WORD IS GATED INTO THE CONTROL %* %* *
% * REGISTER, BIT 5 NOF THE CONTROL REGISTER IS * * *
* * FORCED TO A 1. THE REPLACEMENT VALUE FOR THE * * *
* # MO -REGISTER BIT S5 POSITION IS GATED FROM THE * %* *
* * STORAGE DATA BUS BIT 5 POSITION. * * *
* * * *
* * * * *
3 * WHEN THIS WORD IS EXECUTEDy, THE ADDRESS OF THE NEXT SEQUENTIAL * *
* * CONTROL WORD IS STORED IN THE I-REGISTER OF LOCAL STORAGE ZONE 4. * *
e ok ool A ook ek 3Kk ke ok sk e e ke e sk e o o o sk ek ok s ko ok sk sk sk ok ok o ok i ok ok 3k o ik ok ok ok e ok ik oKk o e o Ak ok e ok o ke e o o i il ke e ol sk e ok ok 3 o e e 3k st e ke i s ke o e ok o o ok i e ke o o o o ok ook ok sk oK ok o o o ok oK

BIT SIGNIFICANCE CHAR FOR THE BRANCH UNCONDITIONAL WORD (WORD TYPE 4)
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EXTERNAL FACILITIES HAVE THE
SAME ADDRESSING RESTRICTIONS.

*  WORD % BRANC H * * * REPLACEMENT BITS FOR * REPLACEMENT BITS FOR * WORD *
* TYPE % CONTROL % A SOURCE FIELD * *  M1-REGISTER * MO-REGISTER. * TYPE *
e e o 3k o ek Ak dk Xk e ok sk Sk 3k ik e sk 3k ko X e koo ol o e ke Ak ol vk sl s ook kol sk e ke e X o akk i e e i i ok ok e ok ak ok Xk o o ke e ke sk 3k ok ke afe ol ok ok 3l 3k ok afkalk o e sk e vl e sk ke 3k kol e e ok ke e ofe e ok a3k sl ok e ok ol 3 akk ko 3k ok s e dk o ok A ook ok Ak ok
* 0 1 * 2 3 * 4 5 6 7 % 8 *x 9 10 11 * 12 13 14 * 15 *
ek e o e 3 de ok A 2k A e e ek e ok e o ok e ke s ok sk el e o sfe vl 3 ole ake ok e dfe e e afe ok ek e sk e ake el sk 3k ok ek ol ade sl e 3k e ok i ke afe e afe ok ale sk ole afe e ke 3k e 3k ok 3k a3k X Dk 3k ak e e ke ke Yk K ok e sk kol kvl ke ik alk ok 3k ak e sk ak ok e die vk 3¢ e 3k 3k o e e Ak ok A ak
* * « * * BIT 9 CONTAINS THE % BITS 12, 13, AND 14 * *
* 1 0 * 00= 4 WAY BR, * BIT 5=0 MEANS STRAIGHT * 0=LS  * REPLACEMENT VALUE FOR * CONTAIN THE REPLACEMENT* 1 %
* * 0l= 8 WAY BR * A-RE5 GATING. * 1=EXT # BIT 1 OF THE * VALUES FOR BITS 5, 6, * *
* % 10= 2 WAY BR * BIT 5=1 MEANS CROSS * * M1-REGISTER, * AND 7 OF THE MO REG., * *
* % (A SOURCE * A-REG OUTPUT * * * ' * *
* * NOT ZERD) * e T * BIT 10 CONTAINS THE * * x
* * 11= 16 WAY BR &  WHEN THIS CONTROL WORD IS READ * * REPLACEMENT VALUE FOR * *
* * * INTO THE CONTROL REGISTER, BIT 5 * * BIT 2 OF THE M1 * *
* * &« IS FORCED TO 1. THIS RESTRICTS * * REGISTER. * *
* * &« THE FACILITIES THAT CAN BE * * * *
* * ADDRESSED BY THE A-SOURCE FIELD x * BIT 11 CONTAINS THE *
* % TO THOSE THAT HAVE AT LEAST BIT * * REPLACEMENT VALUE FOR * *
* ®« 5=1 IN THEIR A-SOURCE DECODES.  * * BIT 0 OF THE Ml * *
* *  BECAUSE BIT 5 IS FORCED IN THE * * REGISTER * *
* % CONTROL REGISTER, THE TRUE STATUSX * * *
* ®# OF BIT 5 IS TAKEN FROM THE * * * *
* %« STORAGE DATA BUS OUT, FOR A-REG * * *
* % GATING. | * * * *
% * 3% *
* ¥ EITHER DECODE LOCAL * *
* % IN CONTROL STORAGE * *
* %  STORAGE. REGISTER * *
* % * *
* % ' 0000 OR 0100 GO * *
* * 0001 OR 0101 61 * *
* % 0010 DR 0110 DO * *
* * 0011 OR 0111 01 * *
* ®* 1000 DR 1100 PO * *
* ®« 1001 OR 1101 P1 * *
* * 1010 OR 1110 HO * *
* £ 1011 OR 1111 H1 * *
* %* * %
¥ * % *
sk ¥* * ¥
% * * *
* *

ek e e desle sk 3 e sk e sk sk ofe e ade i S e ek Sk o ok 3kl sk e ik ik gk kol e ok ko ek sk sl ok s sk ek Sl sk ok ik ok dje sk sk ok 3 e ik ek e e s e ok e sl e ok s Xk e e ek e e ke e e sl 3k e Sl dk el ok i Skl 3k ok e ok sk ol otk ok ko e Sk e e Sk S0k o ok e ok ok e ook ok ok

BIT SIGNIFICANCE CHART FOR BRANCH ON MASK WORD (WORD TYPE 5)
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ke ke e ok st o ke e o e ok sl o e e e e e ok o o ok ke e o e s o o ok ok ik ke o ok o e sk e ok okl ke ke o ook ok ok ok sk ok o e o ekl o o alk ok o sk ok 3k ko ok ok ek ook ke 3 ok ke e ok ok e ok e ke ok e ok o o ok ok ok sk ok e ok o ke ke ok

*  WORD % BIT * * * * WORD *
* TYPE % CONTROL * A-SOURCE FIELD * * REPLACEMENT BITS FOR THE M1-REGISTER * TYPE *
s A o ke s ok sk oo ek sk o o o ek ke sk o ok ok o sk sk o o o e ok o ok sl o ok ok sl ke ok otk sk ok ook 2 o sk ok ok e o ok o e ok e ok Rk o o e e ok ki okl e ok ok ok ok o o o ok e ol ko ok e ok ol el ko ke ok ok ok sl ok o o K Ko K
£ 0 1 * 2 3 % 4 5 6 7 % 8 x 9 10 11 12 13 14 x 15 *
ke e o s e ok et ek o ke ke o ke ke ok 3 o o o b sl ok ok o ok ok ok ok ek ek ke ke ok e ok e sk o e o e ok ks el o e ko e sk o o o ek ok e 3k e e ke ek e e kel ok ok ke sk ok ke kel ke ok ok e o ok ok o e o s ok ek ok o ok o ok ok ok
* % * * %* * %
¥ 1 1 % 00= BIT O OR 4 * BIT 5=0 MEANS STRAIGHTY * 0=LS % BITS 9--14 CONTAIN THE REPLACEMENT VALUES * 0 *
* * N1= BIT 1 OR 5 % A-REG GATING. * 1=EXT % FOR BITS 1--6 OF THE M1-REGISTER. * TEST =%
* * 1C0= BIT 2 0OR 6 * BIT 5=1 MEANS CROSS * % * FOR %
* ¥ 11= BIT 3 OR 7 % A-REG OUTPUT. %* % *x 0 %
* * X  —emmemccmc e e e cec———— * e T *
* % WHEN THIS CONTROL WORD IS READ * * 1 %*
* * INTO THE CONTROL REGISTER, BIT 5 * *¥ TEST %
% # IS FORCED TO 1. THIS RESTRICTS = ¥ FOR *
% * THE FACILITIES THAT CAN BE * * 1 *
#* * ADDRESSED BY THE A-SODURCE FIELD x* K mmom ok
* * TO THOSE THAT HAVE AT LEAST BIT =* *
* ¥ 5=1 IN THEIR A-SOURCE DECODES. * *
% * BECAUSE BIT 5 IS FORCED IN THE =% *
* * CONTROL REGISTER, THE TRUE STATUSx® *
* * OF BIT 5 IS TAKEN FROM THE * £
* * STORAGE DATA BUS 0OUT, FOR A-REG * *
* ¥ GATING. * %
s * * %
* * EITHER OECODE LOCAL x %*
* * IN CONTROL STORAGE * *
* * STODRAGE REGISTER * %*
% * * *
* * 0000 OR 0100 GO * *
* %* 0001 OR 0101 61 * *
* £ 0010 OR 0110 Do * *
* ®¥ 0011 OR C111 D1 * *
% ¥ 1000 OR 1100 PO * *
* * 1001 DR 1101 P1 * *
* * 1010 OR 1110 HO * *
* ®* 1011 OR 1111 H1 * *
* * * *
* * EXTERNAL FACILITIES HAVE THE * *
* ¥ SAME ADDRESSING RESTRICTIONS. % *
* % * *
st e e sk ok e e ek o s 3 e o e ke ok ok ok o kA ke ok ok ek ook ok kel s ok sk ok ok ik ok o ko ok e sk ke o bl e e s i o ok i e e oo S ok e ok ki ke ok ok ke ok e ke ok o ok ke ko el e ok kol sl sk ke kol ok sk ok ok ok ok ook 3 ok

BIT SIGNIFICANCE CHART FOR BRANCH ON CONDITION WORD (WORD TYPE 6 OR 7)
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MICROPROGRAM TEMPORARY FIX RECORD

MPTF NO. EC LEVEL AFFECTED PICKUP EC

- — - ——— - ann - - - —————— - - - —— - — - ——————— -

- > o - G S - - - D > G ——————— - — - - ———— - — " - — - -~ . - . - - . W = G W -

————— - —— - — - - - ——— - —— - — - —_———— - — - - - -—— - . ————— - - — - — - — - e - — - —— - - e W -

- ——— N —————— > = > P  ————— - - ———————— —— —— ———— - - - —————————— - —— - - - - - ———- - — - -
- - . - - — - — - ——— - - W - —— ———— - - — - - - — - — - — - —— - - - -——— - - - - - ——— - - —-— - -~ - - — -

- ———— - —— ———— - — - - — - - - - - - W WD WD - ———— - - ———— — - ——— - - - — -~ ——— . — - —— - - - —— —————— " W au

% ANDDR * WORD * LABLE * BR  * STATEMENT * COMMENTS * SEQUENCE NO.*
#* #* *LABLE * * *
Hm e = Hmm o e Km e m e S K o e e e o o e o e e e o 2 e 2 e e e e 2 e 2 e 4 2 e o Keww cmmeeee———— *
* * * * % * x
K m e = . Kmmm e mm e M e e e K e mmm——— —— —————————————— ——— 2 e o e e e o e o e e e e 9 e O e e L D *
* % * * * * *
K mmmm K S Mo e = Mmmmm—————————————————————— W o o o e A i i o el e —— *
* * * * * * *
W K K m e Koo e e e e e e o B i i i i e e e K m o e e e R —— *
% * * * % % *
Hm e K o K e e . P K e mmm e e - —m e e e — K mmmem—c—c— s ec s eccm e c—em—ecc——— e —— e ee—————————— L T *
% * * * * * *
Ko e = Ko e m #om e o K o e e e e K e e S, %
* ¥* %* s * * *
Mmoo = B o Ko mm mm e mm Koo e e s K or e o o e e e e e e e o o e e i e o e e S *
* * * * * * *
Hom e S Koo M = W e e e e e e e e o e 2 2 2 2 e e i e i o i e i i i i o o S *
* * * * * * *
. = e Hm e mom S W o e 8 e e 3K o o 2 e 20 v e 8 2 0 4 2 0 7 e e S 2 1 i e o . a*
* * * #* * * *
. Ko e o e o o K e e T e e e e 2 2 e 4 o i e S e 3 e e e i - i o O P 2 £ e 2 B G 2 0 Ko o e e e e *
NRIGINAL CHECK SUM NEW CHECK SUM
-------------------------- NO. OF STOP WORDS REMOVED
WORDS OVERLAYED BY PATCH
ROUT.SEQ.*ORIG.WORD ROUT.SEQ.*0ORIG.WORD ROUT«SEQ.*DRIG.WORD
* % %
........................... I e e o S
* * *
--------- o = e e e ek ————— SIS S —
* * *
--------- Hom o m o e mm e K —————— = 2 0 e B e o e
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MICROPROGRAM TEMPORARY FIX RECORD

MPTF NO. EC LEVEL AFFECTED PICKUP EC

—— - — ————— - - —— - ——— - - ——— > - —— -

PROBLEM DEFIFITION
H o o e o 2 - " T - o o -
* ADDR * WORD * LABLE * BR  * STATEMENT * COMMENTS * SEQUENCE NO.*
* * * *ABLE * * *
Hwmmmm = Mmoo K e e S Ko m e e ——m e —————————— M e e e e m e ——————— P *
* * * A% * * % *
Mmmmmm = Kmmmm e Mo mm e e T g g g g O SR *
% * * % * x* % *
K e Mmmm e Ko mm mm e e Kmmmo e K o i e i e e e e gy g g Py S L - *
* * * * * * * *
S Hmmmm e Hoemm mm e Ko e Mo et e e e Ko e e e S *
s * * * * * * *
e mmmm = K mmm Kmmmmmm Mmm e mm e A mm e m e ———— K e e ————— Kme cm e ————— *
3 * * %k * % * *
Rmm e Kmm e e F . Ko mm e K e e mr e ——— - ———————————— e e e e e — - —————————————————— O *
* * % 3* i 3 * *
Ko e = Ko Hom mmm Hmm e mm = K e ————————————————— K e e e e e e e e o e e o S, *
% * #* % % o % *
K mmm e Hommm  J K e e A e e ————————— ———— e o e o o o o e e e e e e 2 e e e o e S *
% * * * * * * *
K m = Hommm K e Ko o e S K e e e o e e e e e e e 2 e 2 0 e S %
* * * #* ¥ * * *
Mmmmm e m i m m e K mm e m e m S S K e —————————————————— K e e ———————— P, *
ORIGINAL CHEGCK SUM NEW CHECK SUM
———————————— ~—=======—---- NO. OF STOP WORDS REMOVED
WORDS DVERLAYED BY PATCH ~
ROUT .SEQ.*0RIG.WORD ROUT.SEQ.*0ORIG. WORD ROUT.SEQ.*0ORIG.WORD
* * %

e e N ————— e e R ——————— —————————

%*
* ¥* b 3

e e e e .. e ———— K e e ——— Ko e oo e
*
*

e e K e e o o B o o o e —————————

- — o -
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MICROPROGRAM TEMPORARY FIX RECORD

MPTF NO. EC LEVEL AFFECTED ‘ PICKUP EC

PROBLEM DEFIFITION
HC o o o o e A —— - - ———————— -~ ————_—————————~——— i~ —_—— -~
* ADDR * WORD * LABLE * BR * STATEMENT % COMMENTS * SEQUENCE NO.*
* * %* *LABLE % %* *
S - S S K e e e e c e e, —————— - e m e, e e e e e, e ————— e —m— e ——————— TP S . *
%* %* * %* %* * * *
K e = TP — P —— O ——— D e o e o e e e e e e e e o e e e e e e K o e e %*
* * %* %* * % * %
K o = — L Jp . K e e - T ——— H e e e e i e e e e e o Ko e e e e e *
* * * * * % * *
S JE S - e cm e = K e e e ————————— Mo T —— *
* * * *« * % * %
Ko e e == SOOI R . Ko e rr e e ———————— - K o e e e e e e e e e e e LSRR R *
%* * * * * * * *
e e = T Ko e e e Ko e o e o e e e o e o e P e e o o e o e e o e s o e o o o o Ko o o e e e e e *
% * * * * * %* %
K Homo e P - K e e —— —————————— - B e o e o o e e e e e e o o o - *
* x % * %* % * %*
L p—— S — K e e e m L T e L o o s o T — *
* * * * * % * *
Ko e e R R — P Ko e e — e ————————————— - L TR —— *
%* * * * * * * *
. e R ey —— W e e W o i o e e e e e e o e e K e e e o o 2o o i e e o o e SR P - *
ORIGINAL CHECK SUM NEW CHECK SUM
—————————— - ——————————————- NO., OF STOP WORDS REMOVED
WORDS OVERLAYED BY PATCH
ROUT.SEQ.*DRIG+WORD ROUT.SEQ.*ORIG.WORD ROUT.SEQ.*0ORIG.WORD
* * %*

—— —————— -

]
i
L}
i
|
[
]
|
|
#* 3 ¥ %
[
[
I
i
|
1
[
1
[
|
|
[
|
|
I
[
|
[
+#*
i
|
i
|
1
i
|
[
i
|
i
i
|
i
[
|
I
[
3% 3% % 3

———————— - —_— ——— -
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ALDP -- CONSOLE PRINTER-KEYBOARD ALTER/DISPLAY :

ADDIT IONAL INFORMATION REFERENCE -- DESCRIPTION CONTINUED
FEMDM DIAGRAMS 5-77 THROUGH 5-79
AT ANY POINT DURING THE PROCESS, THE OPERATOR CAN PRESS

DESCRIPTION THE *CANCEL?* KEY TO TERMINATE THE OPERATION EXCEPT WHILE
DATA IS BEING TYPED FOR A DISPLAY OPERATION IN WHICH CASE
THIS ROUTINE ALLOWS MANUAL 1052 ALTER OR DISPLAY OF THE KEYBOARD IS LOCKED. WHEN A 'CANCEL' IS ENCOUNTERED,
AUXILIARY STORAGE, CONTROL STORAGE, AND PROGRAM STORAGE. THE OPERATION RETURNS TO THE BEGINNING OF THE ROUTINE
ANY NUMBER NF BYTES CAN BE ALTERED. DISPLAYING, HOWEVER, GIVING THE OPERATOR A CHANCE TO TRY AGAIN.

IS ALWAYS IN MULTIPLES OF EIGHT BYTES.
EXCEPT THE FIRST TWO CHARACTERS, ALL THE OTHERS SHOULD

WHEN THF T'PROCEED' LIGHT COMES ON AFTER PRESSING THE BE HEX DIGITS ONLY. ROTH UPPER OR LOWER CASE ARE ALLOWED
PR-KB ALTER DISPLAY BUTTON, TYPE THE FIRST TWO CHARACTERS FOR ALPHABETICAL CHARACTERS. THE FOLLOWING CONDITIONS
AS FOLLOWS -- ARE RECOGNIZED AS ERRORS.

1ST CHARACTER -- A OR D l. A NON-HEX DIGIT TYPED ON THE KEYBOARD.
A = ALTER 2. FIRST CHARACTER OTHER THAN A OR C.
D = DISPLAY 3. SECOND CHARACTER OTHER THAN A, Cy DR P. THE C IS
2ND CHARACTER -- Ay Cy, OR P VALID ONLY IN CE MODE.
A = AUXTLIARY STORAGE 4, INVALID STORAGE ADDRESS.
C = CONTROL STORAGE -- CE MODE ONLY
P = PROGRAM STDRAGE THE ROUTINE SENDS A MESSAGE OF *INVALID CHAR?' OR
B NR Dy B=DISP 1403 BUFFER{REF. DPTC) D=CORE DUMP(REF. DUMP) 'INVALID ADDR?', THEN RETURNS TO THE BEGINNING TO GIVE
AFTER THE FIRST TWO CHARACTERS, TYPE A FOUR-HEX-DIGIT THE OPERATOR ANOTHER TRY.
ADDRESS. THF ROUTINE THEN FORCES A LINE FEED. [IF THE
OPERATION IS ALTER, THE ROUTINE WAITS FOR THE OPERATOR THIS ROUTINE PROVIDES OFFSETTING WHEN THE ADDRESS IS
TO TYPE IN THE DATA 7O BE ALTERED. IF THE OPERATION IS 0D0D.
DISPLAY, THE ROUTINE STARTS RIGHT AFTER THE LINE FEED,
TYPING OUT THE FIRST EIGHT BYTES OF DATA THEN COMING TO WHEN ONE PASS OF THE OPERATION IS COMPLETED, THE
A HALT., IF THE DISPLAY OF MORE DATA IS DESIRED, THE ROUTINE ALWAYS GOES BACK TO THE BEGINNING. THUS, THE
OPERATOR CAN PRESS THE *SPACE' BAR, AND THE NEXT EIGHT OPERATOR CAN DO ADDITIONAL ALTER OR DISPLAY OPERATIONS
SEQUENTIAL BYTES WILL BE DISPLAYED. EITHER OPERATION, WITHOUT PRESSING THE ALTER-DISPLAY BUTTON AGAIN, OR
ALTER OR DISPLAY, SHQOULD BE TERMINATED BY AN EOB. CAN PRESS THE *'START*' BUTTON ON THE CONSOLE IF HE WISHES
TO GO BACK TC THE INTERRUPTED CPU PROCESS.
ADDR WORD SEQUENCE NO. LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS
ALDP 001 T 1052 DOCUMENTARY ALTER DISPLAY ' Re. Co HUANG 10724767
ALDP 002 * THE WORD LABELED AS 'DOIT' IN BCPL ROUTINE WITH FIXED CONTROL STORAGE
ALDP 003 * ADDRESS OF 039C VARIES ACCORDING TO THE TYPE OF ALDP OPERATION
ALDP 0C4 * AA - ALTER AUX. - STB H1 AS,U+l1 - TFO8
ALNDP D05 * AC - ALTER CONTROL - STB H1l CS,U+l - 6F08
ALDP 006 * AP - ALTER PROGRAM - STB H1 U+l - 7F18
ALDP NCT % DA - DISPLAY AUX. - RDH H AS,U+2 - 5E08
ALDP 008 * DC - DISPLAY CONTROL - RDH H CS,U+2 - 4E08
ALDP 0CO9 * pP -~ DISPLAY PROGRAM - RDH H U+2 - 5E18
ALDP 010 *
ALDP 011 *
ALDP N12 * THE REGISTER USAGES IN THIS ROUTINE ARE -
ALDP 013 * Uo0,Ul - ADDRESS
ALDP D14 * LAY -~ COUNTER OF NUMBER OF HALF WORDS
ALDP 015 * V1 - OUTPUT DATA
ALDP 016 * GO - INPUT DATA



ADDR

1A0C
1A0E
1A10
1A12
1A14
1A16
1A18
1A1A
1A1C
1A1E
1A20
1A22
1A24
1A26
1A28
1A2A
1A2C
1A2E
1A30
1A32
1A34
1A36
1A38
1A3A
1A3C
1A3E

WORD

26A3
2783
888C
88C4
3643
043D
EOR3
88nC
24B3
2577
534A
88CE
D121
DOCD
7543
F520
24F3
F320
9A28
C44B
FOBD
c418
FO9A
36D9
a88Cé6
3645

SEQUENCE NO.

ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDpP
ALDP
ALDP
ALDP
ALDP
ALDP

217
018
019
020
035
037
038
039
040
041
N42
043
D44
045
046
047
048
049
050
051
052
253
054
055
056
057
058
059
060
N61
062
063
Q64
Né65
ne6e6
067
ce8
069
070
071
072
073
074
075
ND76
077
078
079
080
081
082

#* #* # %

A

6036 3t 36 3t 3 O 3 3 3 6 8 3t 3t 36 3t 3t

LABEL

SEQ
START

BADCHR
BADADR

RDMORE

CHGROW

1S3X

ACRD

NEXTSEQ

ALD7=0C

241
246

056
241

252
047
037
047

047
051

061

044

2417

NEXTLABEL

G1

D0, D1
HQOy H1

LINEFD
REDCH1

153X
LINEFD

TYPCHR
RDMORE
START

RDMORE

RDMORE
CHGROW

AORD
BADCHR

READCH

S

-

D9
D1
BA
BA
DO
1=
BR
BA
GO
G1

RDB V1 AS,G-1

BA
BR
BR
Gl
BR
GO
BR
BR
1=
BR
l=
BR
DO
BA
DO

CLOAD=*%E60y EC LEVEL=128266 PAGE
TATEMENT COMMENTS

COLUMN COUNTER
CONTROL WORD AND FLAGS

DATA
=0$KO0A SET ALLOW START KEY FLAG
=0%$KC8 DEFINE ADDR TO BE IN U REG'S
L LINE FEED
L READ 1ST CHARACTER
=DO$KO4 DISABLE START KEY
50<K30 MASK 3X IN PTT CODE
IF HZ=0 BR IF 1ST CH. IS 3X
L INVALID CHARACTER MESSAGE
=0%$K0B NEGATIVE GO=F4
=0$K77 SET G=0B77 TO ADDR MESSAGE

READ OUT MESSAGE FROM AUX. O

L TYPE MESSAGE 0OUT
IF Gl BITS5=1 BR IF NOT TO CHANGE RODW
IF GC BIT5=1 BR IF MESSAGE COMPLETED
=61-G0 CHANGE ROW BY ADDING F4 DR FO
IF G1 BIT3=0 BR IF TD PRINT 2ND OR &4TH ROW
=0$KOF NEGATIVE GO=F0, & SET DONE FLAG

IF D1 BIT7=0 BR If TO PRINT *'CHAR?

GO TO SUBTRACT ONE ROW

GO<KO4 MASK FOR *'D' - DISPLAY

IF LZ=0 BR IF 1ST CH. IS 'D?
GO<KO1 MASK FOR *A' - ALTER

IF LINZ BR IF 1ST CH. IS NOT 'A?
=C-KDO MAKE 2F CONTROL WORD FOR ALTER
L READ 2ND CHARACTER
=DC$K4O DO=4E FOR DSPLY, DO=6F FOR ALTER

D REG'S ARE USED HERE TO SET UP THE VARIABLE CONTROL WORD. THEY
ARE ALSO USED IN THIS ROUTINE AS FLAGS. THE USAGE 0OF EACH FLAG
BIT IS AS FOLLOWS -

DO BIT

D1 BIT

0

FON O NI WN -

[« )08 ]

EXPECTING EOB IN 'READCH' BAL ROUTINE

CHAR. READ REQUIRES PACKING IN 'READCH' BAL ROUTINE

OPERATION IS ALTER

OPERATION IS IN AUX OR PROGRAM STORAGE - NOT CONTROL

NOT FROM *READCH' BAL ROUTINE

DISABLE *START®* KEY IN THE SOFT STOP LOOP - BSWI

VALID CHARACTER IN 'READCH®' BAL ROUTINE

NOT USEDy 1 FOR ALTER, ©C FOR DISPLAY

ODD ADDRESS

LOOPING CONTROL 1

LOOPING CONTROL 2

OPERATION IS IN PROGRAM STORAGE

THE OPERATION IS NOT FROM 'BSTP* ROUTINE FOR
INSTRUCTION ADDRESS TYPE OUT NOR LOG-0UT

16TH CHARACTER

LOG OUT FOR MACHINE CK OR CE TRAP

20



ADDR

1a40
1A42
1A44
1A 46
1A48
1A4A
1A4C
1A4F
1A50
1A52
1A54
1A56
1A58
1A5A
1A5C
1AS5E
1A60
1A62
1A64
1A66
1A68
1A6A
1A6C
1A6E
1A70
1A72
1A74
1A76
1A78
1A7A
1A7C
1A7E
1A80
1A82
1284
1A86
1488
1A8A
1A8C
1A8E
1A90
1A92
1A94
1A96
1A98
1A9A
1A9C
1A9E
1AAD

WORD

042D
EOCA
3715
0478
9ASE
043F
EO9A
FCD4
E66C
C9ED
C428
FoDC
E61B
AFT8
0418
FOE4
3615

9A6C

0448
FQ9A
2715
3625
6662
88CC
88C6
5403
R8CH
440D
88C6
5413
B8C6
441D
888C
€310
Foecc
88ccC
88CC
174D
2243
2515
F73D
F61F
00C9
F49E
3713
9A1C
B3B2
3685
E640

SEQUENCE NO.

ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP

083
084
085
086
nev
088
089
09¢C
091
095
097
n98
120
1C1
102
103
105
115
117
120
121
122
123
124
126
127
128
129
130
131
132
133
134
135
1356
139
141
142
143
144
145
146
150
154
158
160
161
162
165
167
168

LABEL

HINOTZ2

POSBUF

POSAUX
BRBAD

POSDUM

ALLSET

HWDCNT
COLCNT
ONEMOR

ADDRCK
ADRCHK

G0DUMP
E XPEOB

NEXTS

DPTC

DUMP

EQ

090

115
044
100
126
126
105
044
059
121
126

044

251
247

247
247
247
241
150
145

251
251

202
167

167

045
002

206

NEXTLABEL

STATEMENT

CLOAD=*E60y EC LEVEL=128266
COMMENTS

PAGE

7 - TO PRINT THE MESSAGE OF 'INVALID ADDR?

HINOT 2

BRBAD

BADCHR
POSBUF
ALLSET
ALLSET
POS AUX
BADCHR
START

POSDUM
ALLSET

BADCHR

SPACE
READCH

READCH
READCH
READCH
LINEFD
ONEMOR
HWDCNT

SPACE
SPACE

PROGRM
EXPEOB

EXPEOB

BADADR
START

DISPLY

2=G0<K20Q
BR IF HINZ
D1=D1¢K10
1=G0O<KQ7
BR
L=G0<K33
BR IF HINZ
BR IF LINZ

BR IF DO BIT2=0
BR IF TD BIT4=1

I1=G0<KG?2
BR IF LZINZ
BR IF DC2=1
BR
1=G0<KG1
BR IF LZNZ
NO=NC$K1D
BR
L=GO<KO0 4
BR IF LZINZ
D1=0%K10
DO=DC$K20
STH D DC,9C
BAL

BAL
U0=GCXH
BAL
UC=GCL+UCH
BAL
Ul=GCXH
BAL
Ul=GCL+UI1H
BAL

BR IF Dl BIT4=0
BR IF GO BIT7=0

BAL

BAL
D1=D1<KAOQ
VO=0%K04
G1=0¢K10

BR IFf D1 BIT3=1
BR IF DO BIT3=1

Z=U0+KCO

‘BR IF AC=0

D1=D1$K0O1
BR
BR
DO=D0O$K8O

BR IF DC BIT2=0

MASK 2ND CHAR FOR 2X IN PTT CODE
BR IF NOT 2X

SET CONTROL WORD FOR PROG.
MASK FOR 'P' - 27

GO TCO CHECK ON *7¢

MASK 2ND CH. FOR C{33) OR A{31)
BR IF NOT 3X - INVALID 2ND CHAR
GO CHECK IF DISP BUFFER DR AUX
2ND CHAR IS *C*', BR IF DSPY CTRL
ALTER CTRL, BR IF IN CE MODE
MASK FOR DISP PRT BUFF

BR IF 2'ND CHARACTER NOT 8

BR IF 1ST CHAR A--INVAL AB

2'ND CHAR B,DISP PRT BUFFER

MASK FOR A{(31) - AUX STORAGE

BR IF 2ND CH. NOT A OR P

SET CTRL WORD FOR AUX OR PROG

STORE

TEST FOR 2ND CH. D, DUMP
BR IF 2ND CH. NOT D
SET UP DUMP FLAGS

** STORE THE CTRL WD IN *DOIT*(039(C)

FORCE A SPACE

READ THE 1ST ADDR HEX DIGIT
PUT IT IN U0 HIGH

READ THE 2ND ADDR HEX DIGIT
PUT IT IN UQC LOW

READ THE 3RD ADDR HEX DIGIT
PUT IT IN Ul HIGH

READ THE 4TH ADDR HEX DIGIT
PUT IT IN Ul LOW

FORCE A LINE FEED

BR IF CORE DUMP

BR IF ADDR IS EVEN

ADDR IS 0ODD, OFFSET BY

ONE BYTE

FLIP LOOP CTRL & ODD ADDR FLAGS
SET COUNTER TO 4 HW'S

SET COLUMN COUNT 71O 16

BR IF PROG STORAGE
48Ky BR IF AUX, ALL MODULE VALID
MASK FOR ADDR HIGHER THAN 3FFF
BR IF ADDR VALID
TO TYPE 'INVALID ADDR!

ADDR OUT OF BOUNDARY

SET 'EXPECTING EOB' FLAG
BR IF DISPLAY

21
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ADDR WORD SEQUENCE NO. LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS

1AA2 €31C ALDP 171 165 GODUMP BR IF D1 BIT4=0 BR IF CORE Dump

1AA4 88C6 ALDP 173 247 READCH BAL ALTER, READ 1ST HEX

1AA6 54F3 ALDP 174 ' H1=GOXH PUT IT IN H1 HIGH

1AA8 88C6 ALDP 175 247 READCH BAL READ 2ND HEX

1AAA 44FD ALDP 176 H1=GCL+H1H PUT IT IN H1 LOW

1AAC 1720 ALDP 177 D1=D1<K20 INVERT LOOPING CONTROL FLAG

1AAF 839C ALDP 178 BCHK 330 DOOIT BAL STORE THE BYTE

1ABO E711 ALDP 179 150 ONEMOR BR IF D1 BITZ2=1 BR IF NO SPACING REQUIRED

1AB2 88CC ALDP 180 GOSPCE 251 SPACE BAL FORCE A SPACE

1AB4 25FF ALDP 181 DECONT Gl=Gl +KFF DECREMENT COLUMN COUNT BY ONE

1AB6 C490C ALDP 182 150 ONEMOR BR IF ZNZ BR IF NOT 16 COLUMNS YET

1AB8 88RC ALDP 183 241 LINEFD BAL END OF ONE LINE, FORCE LINE FEED

1ABA 9A8E ALDP 184 _ 146 COLCNT BR GO TO RESTORE COL. COUNTER

1ABC n0o49 ALDP 202 PROGRM I1=UQ0+K40 *%¥48Ky MASK FOR PROG ADDR HIGHER THAN B

1ABE 9A96 ALDP 204 160 ADDRCK BR

1ACO 839C ALNDP 206 DISPLY BCHK 330 DOIT BAL READ HALFWORD

1AC2 1645 ALDP 2C7 DO=DCx*-K40 ALLOW ANY CHAR FOR 'SPACE!

1AC4 CT4A ALDP 208 211 ENTRY BR IF D1 BITO=0 BR IF ADDR IS EVEN

1AC6 1785 ALDP 209 D1=D1%*-K80 ODD ADDR, RST ODD ADDR FLAG

1ACS8 5FEQ ALDP 210 SCBYTE HO=H1 MOVE IN THE OTHER {(0ODD) BYTE

1ACA 5£35 ALDP 211 ENTRY V1=HCXL MOVE HIGH HEX DIGIT INTO V1

1ACC 23FD ALDP 212 SECHEX V1=V1+KFC UNPACK HEX TO EBCDIC, ADD FO

1ACE 0361 ALDP 213 I=V1+K06 TEST FOR DIGIT HIGHER THAN 9

1ADO F4D6 ALDP 214 217 DONUPK BR IF AC=0 BR IF DIGIT IS O THRU 9

1AD2 2378 ALDP 215 V1=V1+K0O7 DIGIT IS A THRU F, CHANGE

1AD4 23CD ALDP 216 V1=V1+4KCO IT TO C1 THRU Cé

1AD6 88CF ALDP 217 DONUPK 252 TYPCHR BAL TYPE IT OUT

1ADS8 D761 ALDP 218 222 DONE1 BR IF D1 BITl=1 BR IF DONF ONE BYTE,LOOPING CTRL

1ADA 5E3D ALDP 219 V1=HOL MOVE IN LOW(2ND OR 4TH)HEX DIGIT

1ADC 176D ALDP 220 D1=D1<K60 INVERT LOOPING CONTROL BITS

1ADE 9ACC ALDP 221 212 SECHEX BR GO TYPE THE 2ND OR 4TH HEX DIGIT

1AEOD 174D ALDP 222 DONE1 D1=D1<K40 INVERT LOOPING CONTROL 1

1AE2 E749 ALDP 223 21C SCBYTE BR IF D1 BIT2=1 BR IF JUST FINISHED 1ST BYTE

1AE4 22FF ALDP 224 VO=VO+KFF DECREMENT THE 4 HW COUNT BY 1

1AE6 C482 ALDP 225 180 GOSPCE BR [F INZ BR IF COUNTER NOT ZERO YET

1AES8 3743 ALDP 226 N1=D1%K04 SET 16 TH CHAR FLAG

1AEA 88CE ALDP 232 252 TYPCHR BAL GO TO TYPE OUT THE LAST CHAR

1AEC 1743 ALDP 233 D1=D1*-K04 RST THE 16TH CHAR FLAG

1AEE C375 ALDP 234 237 NOBSTP BR IF D1 BIT4=1 BR IF NOT BSTP NOR LOGOUT

1AFO 88BC ALDP 235 241 LINEFD BAL FORCE A LINE FEED

1AF2 8802 ALDP 236 254 NOGO BR DONE INST. STEP DR LOG 0OUT

1AF4 22473 ALDP 237 NOBSTP VO=0%$K0O4% RESTORE HW COUNTER TO 4

1AF6 88C4 ALDP 238 246 REDCHI1 BAL **DONE 8 BYTES, GO GET EOB CR ANY CHAR

1AF8 9AR4 ALDP 239 181 DECONT BR NOT EGBy DISPLAY 8 MORE BYTES
ALDP 240 AEND

08BC 2315 ALDP 241 LINEFD V1=0%K1C LINE FEED SUBROUTINE

08BE 3353 ALDP 242 V1=V1$K05 SET V1 TO LINE FEED CHARACTER

o8cce 3F00 ALDP 243 SET TA K=80 ALLOW KEYBOARD RESTORE

08C2 C4CE ALDP 244 252 TYPCHR BR IF ZINZ UNCONDITIONAL BR

08C4 2F20 ALDP 246 REDCH1 SET TA K=02 INITIALIZE PRINTER

08Cé6 3F02 ALDP 247 READCH SET TA K=90 SET READ LATCH, & ALDP ACTIVE



ADDR

0acs
08CA
08CC
08CE
08D0
08D2
08D4
08D6
08D8
089A
089C
089E
08AQ
08A2
08A4
0BA6
08AS8
08AA
08AC
ORAE
08B0
0882
0884
0886
0888
08BA
2688
26BA
26BC
26BE
26C0
26C2
26C4
26C6
26C8
26CA
26CC
26CE
26D0
26D2
26D4
2606
2698
269A
269C
269E
26A0
26A2
26A4
26A6
26A8

WORD

1683
C4D0
2345
2F0A
EEA2
1F2A
E31A
FA9B
9302
2400
AAB1
0610
AB20
3BE9
T6AA
T2AA
T4AA
T0A0
282D
TEAD
2440
7872
2400
E338
1600
AB20
3BEQ
56AA
52AA
S4AA
42AF
c218
D349
4F3F
2440
5872
2404
50A0
282D
SEAO
1F28
128E
SA4F
3683
CAAF
14C5
DAB2
C4AB
C4AF
1623
0458

SEQUENCE NO.

ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALNP
ALDP
ALDP
ALDP
ALDP
ALDP
ALNDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP

248
249
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
2717
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299

LABEL NEXTSEQ
253
SPACE
TYPCHR
INTVCK 262
NOGO
258
258
BCHK 069
ADDED
261
NOMCK 0O BSWI 107
STRADR
RESET
274
GOBSWI BSWI 107
RTTYP
291
283
B AKMOD
RDCHRT
302
304
302

NEXTLABEL
INTVCK

STRADR
ADDED
ADDED
ENTRY
NOMCK N

RESTRH

GOBSWI

RESTRH

RDCHRT
BAKMQOD

RSTLCH
NOEOBC

RSTLCH

STATEMENT

DO=D0O*-KO08
BR [IF ZNZ
V1=0%$K40
SET TA K=50

BR IF TT BIT2=0

RST TA K=D2

BR IF D1 BIT6=0
BR IF TT BIT7=1

BR

SET MODE K=00
BR IF MC=NZ
RST BC K=01
BR

T1=0-KEOQ

STH D AS,T-2
STH V AS,T-2
STH G AS,T-2
STH U AS,T+0
T1=T1+K2¢C

STH H AS,T+0
SET MODE K=04
STH I DA,9E
SET MODE K=00

BR IF D1 BIT6=1

RST BC K=80

BR

T1=0-KEOQ

RDH D AS,T-2
ROH V AS,T-2
RDH G AS,T-2
STPO=T0

BR IF DO BIT4=0C
BR IF D1 BITS=1

TE=V1

SET MODE K=04
RDH I DA,9E
SET MODE K=20
RDH U AS,T+0
T1=T1+4K20

ROH H AS,T+0
RST TA K=C2
RTN

GO0=T1
DO=DC$KO8

BR IF TT BIT4=1

GO=G0*-KCO

BR IF TT BITS5=0

L=G0O<KCA
BR IF I=0
DO=DC*-K02
L=G0O<KKO5

CLOAD=%E60,
COMMENTS

EC LEVEL=128266 PAGE

SET READ CHAR SUBROUTINE FLA
UNCONDITIONAL BR :
SPACE SUBROUTINE, V1=BLANK

TYPE CHAR ROUTINE, SET WRITE LTH
BR IF NO INTERVENTION REQUIRED
RST RDy WT, ACTIVE & SHARE

BR [F NORMAL ALDP

BR IF LOGOUT LATCH ON

CK SUM LOGOUT DONE

SET CPU MODE TO BR ON MC REG

BR IF LOGOUY TO BE DONE YET

RST LOGCUT LATCH

GO YO SOFTYT STOP

T=001F

STORE D{(CTRL WORD OR FLAGS)1E-1F
VIHW COUNT & WRITE DATA)IN 1C-1D
STORE G (COLLUMN COUNT) IN 1A-18B
STORE U(ADDR REG'S) IN 0018-0019
T=0039

STORE H{DATA REG?'S)
SET TO BACK UP ZONE
STORE THE BAL RETURN ADDR IN K-7
SET T0O CPU MODE & ZONE

BR IF FROM *BMCK?' ROUTINE

SET SOFT STOP LATCH

GO TO SOFT STOP

T=001F

RESTORE D(CTRL WORD OR FLAGS)

IN 0C38-0039

*%¥RESTORE VI(HW COUNTER & WRITE DATA)

RESTORE G(CDL. COUNT)
DISABLE STORAGE PROTECT

BR IF IT WAS FROM 'READCH?
BR IF IT WAS THE 16TH CHAR
SEND CHAR TO BUS QUT
SET TO BACK UP MODE
RESTORE BAL RETURN ADDR
SET BACK TO 1052 MODE
RESTORE U{ADDR REG'S)
T=0039

RESTORE H{DATA REG'S)
RST READy, WRITE LATCH, SHARE REQ
GET CHAR. FROM BUS IN

RST 'READCH' BAL ROUTINE FLAG

BR IF KEY BOARD CK

ALLOW BOTH UPPER & LOWER CASES

BR IF NOT ALTERNATE CODE
MASK FOR *CANCEL?

BR IF 'CANCEL?

SET INVALID CHAR. FLAG
MASK FDR EQOB

23



ADDR

26AA
26AC
26AE
2680
26R2
2684
2686
268C
2682
2684
2686
2688
268A
268C
268E
26990
2692
2694
2696

0044

ALDP
ALDP
ALDP
ALDP
ALDP
AL DP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP

n37
D44
045
047
051
056
061
090
100
105
115
121
126
145
146
150
160

WORD

C4B2
€632
1F28
9ACQC
957A
E201
9A1A
D648
CFFD
EO095
1FCD
EO8F
1F4D
EOB6
FOB7
2F98B
EQOB6
S5Fa4D
A6C8

DAC4

SEQUENCE NO.

ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP

ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP

059
n59
162
049
055
043
057
N8 é
295
101
089
115
ta7
141
184
139
204

300
301
302
33
304
305
3C6
307
308
3n9
310
311
312
313
314
315
316
317
218
319
320
321
322
323
324
325
326
327
328
329
330

ALDP
ALDP

ALDP

ALDP
BCHK
BMCK
ALDP

STATEMENT

BR IF INZ

BR IF DC BITO=0C
RST TA K=C2

BR
BAL

BR IF DO BIT6=1

BR

BR IF DO BIT1=0

I=H1<KFO
BR IF HZ=0
H1=H1<KCO
BR IF HZ=0
H1=H1<K40
BR IF HINZ
BR IF LZ=0
H1=H1+K09
BR IF HINZ
GO=H1L

BR

CAUX'RDDA?

CAUX'RAHC?

CAUX?

DIL?

CAUX'AVNTI?*

CLOAD=%*E60,
COMMENTS

BR IF NOT EOB

BR IF NOT EXPECTING EOB
RST READ, WRITE LATCH,
RESTART ANQOTHER PASS

GO TO X'LATE CHAR IN H1
BR IF INVALID CH. FLAG IS NOT ON
CHAR. TYPED IS INVALID

BR IF PACKING IS NOT REQUIRED
MASK FOR NUMERIC

SHARE REQ

BR IF CH. IS NUMERIC
INVERT HIGH TWO BITS
BR IF CX

MASK FOR 8X

BR IF CHAR IS NOT CXx NOR 8X

BR IF CHAR IS CO OR 80 - INVALID
ADJUST '

BR IF CH. IS NOT A THRU F

DONE PACKING

3 s e kol e ok o ok de 3¢ sie ke ke 3 X< e e e ok ol ak ok ool e ok ke e ok ol o ok

* CROSS REFERENCE FOR CSECT ALDP x
e ke o e e ok st ol e ok ko e oo e e o o ok e o ke sdeok o ok ek ok ok ok

LABEL NEXTSEQ  NEXTLABEL
304 NOEOBC
304 NOEOBC
RSTLCH
037 START
NOEOBC DYPE 242 STTRSL
307 NOIVLD
GOBAD 044 BADCHR
NOTVLD 283 BAKMOD
317 DONPCK
314  ALPHA
306 GOBAD
ALPHA 306 GOBAD
306 GOBAD
DONPCK
283  BAKMOD
ATABLE ADDR=0044
c
AEND
ATABLE ADDR=0054
c
AEND
ATABLE ADDR=0064
c
AEND
ATABLE ADDR=0074
c
AEND
303 DYPE 019
091 ALDP 102 ALDP 122
052 ALDP 054
098 ALDP 120
068
133
179 ALDP 182

ALDP 306

EC LEVEL=128266

PAGE

24



ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
AL DP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP

165
167
180
181
202
206
210
211
212
217
222
237
241
246
247
251
252
253
254
258
261
262
271
274
275
283
291
302
304
306
307
314
317

ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
BSWI
ALDP
DYPE
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP

171
154
225
239
150
168
223
208
221
214
218
234
039
240
D61
127
048
249
236
255
259
253
175
272
n29
281
28C
293
295
313
305
311
309

ALDP

BSTP

ALDP
ALDP
ALDP
ALDP
ALDP

ALDP

ALDP

ALDP
ALDP
ALDP

16C

025

044
238
128
142
217

256

307

297
300
314

ALDP

ALDP
ALDP
ALDP

ALDP

DPTC
ALDP
ALDP

136

130
143
232

318

095
301
316

ALDP

ALDP
ALDP
ALDP

e e afe ¥ e Sk ok e ok ek ok ok ks sle sl ok e okl sl ok ale sk ok ook ok ok

% CROSS REFERENCE FOR CSECT ALDP *
% ook ok ook dkeok ko ek ok kel ok ek ok ok ook ok ok Kok

183

132
180
244

ALDP 235

ALDP 134
DPTC 087
DPTC 081

BMCK 132

ALDP 173

DPTC 063

ALDP 175

CLOAD=%E60,

EC LEVEL=128266 PAGE
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ADDR

1324
1326
1328
132A
132C
132€
1330
1332
1234
1336
1338
133A
133C

THE C
O0F THE R
ARE EXEC
ARE PRES

BCHK DESCRIPTIVE

HECK SUM ROUTINE -BCHK-, IS ENTERED UPON COMPLETION
ESIDENT CPU MICRODIAGNOSTIC -BDIA-. THESE ROUTINES
UTED WHENEVER THE CSL, SYSTEM RESET, OR LOAD KEYS
SED.

THE CHECK SUM ROUTINE PERFORMS AN EXCLUSIVE OR ON THE

CONTENTS
t002-000

OF CONTROL STORAGE WITH THE EXCEPTION OF
D AND 0280-02BF.

LOCATIONS

LOCATIONS 0002-000D CONTAIN THE HANDLOADED CHECK SUM
VALUES OF THE INDIVIDUAL CORE LOADS. WHEN A CSL OPERATION
IS PERFORMED, THE CHECK SUM VALUE IS SELECTED FROM THIS
AREA AND PLACED IN LOCATION OEC4, WHERE IT BECOMES PART OF
THE AREA THAT IS SUBJECTED TO THE EXCLUSIVE DR. THIS
CHECK SUM VALUE SHOULD CAUSE THE EXCLUSIVE OR RESULT TO BE
ZERD.
THE HANDLOADED AREAS ARE -
ADDRESS CHECK SUM VALUE FNOR
2002 *E6D/*E61 (MODEL 25 MODE)
2004 *E62
NCo6 *E63
ooos *E4Q (1401/146C MODE)
00CA *E50 (1440 MODE)
ococ *E20 (MODEL 20 MODE)
THE CHECK SUM ROUTINE IS EXECUTED IN THE FOLLOWING
SEQUENCE-
* 1 % ENTRY IS MADE FROM THE BDIA ROUTINE TO LABEL -START-
*#* 2 % SET 1052 MODE AND INITIALIZE CERTAIN DIRECT
ADDRESSABLE CONTROL STORAGE LOCATIONS.
WORD SEQUENCE NO. LABEL NEXTSEQ NEXTLABEL STATEMENT
BCHK 001 T CHECK SUM
BCHK 0202 *
BCHK 0C3 *
BCHK 004 *
2404 BCHK 011 START SET MODE K=20
4632 RCHK 051 RDH D DC,8E
6662 BCHK 052 STH D DC,9C
FAB2 BCHK 053 069 ENTRY BR IF TT7=0
21C5 BCHK 054 AGAIN Ul=0%$KCC
20E3 BCHK ©55 U0=0$KOE
6004 BCHK 056 U=uU+2
4208 BCHK 057 RDH V CS,U+2
2A07 BCHK 058 T0=0
538D RCHK 059 Tl=V1L
C4BC BCHK 060 062 CALARE BR IF INZ
2B1B BCHK 061 T1=T14K0O1
6BR3 BCHK 062 CALARE T1=T1+T1

CLOAD=%E60y EC LEVEL=128266 PAGE 26

TEXT

* 3 % TEST LOGOUT- *ON * A CSL OPERATION HAD BEEN

PERFORMED. SET UP THE LOGOUT AREA
WITH CHECK SUM INFORMATION.
0ECO -- EC LEVEL
CEC2 -- LABEL OF CORE LOAD
BEING USED.
CEC4 -- VALUE FROM HANDLOAD
AREA.
OEC6 -- CORRECTION FACTOR,

ALWAYS ZERO ON
INITIAL LOGOUT.
GO TO -ALDP- ROUTINE TO LOGOUT
THIS INFORMATION. RETURN IS MADE
TO ~-BCHK- AT LABEL * ENTRY *,
LOGOUT *0OFFx% ENTRY WAS MADE AFTER A
SYSTEM RESET OR LOAD OPERATION

HAD BEEN PERFORMED. GO TO -BCHK-
LABEL * ENTRY x,
¥ 4 % PERFORM EXCLUSIVE OR OF CONTROL STORAGE. SKIP

LOCATIONS 0002-C00D AND €280-02BF.
* 5 % CHECK SUM OK - BRANCH TO -BSYS- LABEL * SYSRST x
CHECK SUM BAD -SET UP ADDRESS OF CORRECTION FACTOR
PRIOR TO CE KEY TEST. GO TO STEP 6.
* 6 * CE KEY ON - STORE EXCLUSIVE OR RESULT AS
CORRECTION FACTOR INTO ADDRESS OEC6.
BRANCH TO LOGOUT CHECK SUM AREA AND
PERFORM AN EXCLUSIVE OR AGAIN, THIS
SHOULD RESULT IN A GOOD CHECK SUM,
TURN ON CSL CHECK LIGHT AND
*% STOP **x, {(HARD STOP LATCH ON)

CE KEY OFF-

COMMENTS

SET 1052 MODE
SET T TO 4EO8
STORE 4EC8 INTO 'DOIT' WORD
FALL THRU IF LOGOUT ON(CSL ONLY)
BUILD ADDRESS OF CORE
LOAD NAME JUST LOADED
U-REGISTER DEC2
READ OUT THE NAME

FIND OUT WHAT

THE CSL NAME IS
ADD 1 TO LOW DIGIT OF NAME
DOUBLE THE LOW DIGIT OF NAME



ANDR

133E
1340
1342
1344
1346
1348
1302
1304
1306
1308
130A
130C
130E
1310
1312
1314
1316
1318
131A
131C

131E
1320
1322
24F8
24FA
13C¢C
24E6
24E8
24EA
24EC
24EE
24F0
24F2
24F 4
24F6
0258
025A
025C
025E
0260
0262
0264
0266

. 0268

026A

02BE

WORD

42A0
6208
0610
5118
2723
9A8C
4252
4C26
4ACO
2DEB
8258
6CC4
DCCA
42A6
C481
2CE3
2DCS
3D63
C99F
2820

8258
6ACO
932C
4AS52
A28C
A4E6
26C5
2705
4452
4248
7268
FO6C
F679
26D5
A4EA
cc2n
C4E4
0D8D
C4E4
20B5
2DEB
42C0
6A21
6B31
128E

RCEC

SEQUENCE NO.

BCHK
BCHK
RCHK
BCHK
RCHK
BCHK
BCHK
BCHK
BCHK
RCHK
RCHK
BCHK
RCHK
RCHK
BCHK
3CHK
RCHK
BCHK
BCHK
RCHK
BCHK
BCHK
BCHK
RCHK
BCHK
RCHK
B CHK
BCHK
BCHK
BCHK
BCHK
BCHK
BCHK
RCHK
RCHK
BCHK
BCHK
BCHK
BCHK
RCHK
BCHK
RCHK
BCHK
BCHK
RCHK
BCHK
BCHK
BCHK
BCHK
RCHK
BCHK

063
064
065
066
n67
068
N69
070
071
072
073
274
083
092
093
094
Q085
096
097
no8
099
1¢0
101
1c2
103
1C4
105
107
127
128
129
130
131
175
192
210
257
258
259
260
261
262
263
264
265
266
267
269
270
271
315

LABEL

ENTRY

MORE

*
oBOY
OKDONE

BRE AK
OKSUM

SETUP
RD

DOFUNC

NCTCE

NEXTSEQ

ALDP

BSYS

145

257
073

105

10C

257
054

002
107

129
103

128
263

263

NEXTLABEL

HWDCNT

DOFUNC
MORE

BREAK

815181 ¢

DOFUNC

AGAIN

SYSRST
OKSUM

RD
OKDONE

SETUP

NOTCE

NOTCE

RESERVE Nn280 THRU 028C

ATABLE

AEND

ovLYy

ADDR=02BE

002

IXSTRT

RESERVE OECC THRU OEC2

STATEMENT

RDH V CS,7T
STH V CS,U+2
RST BC KkK=01
Ul=UlH
D1=0%$KGC2

BR

RDH V DC,9A
p=v

RDH T CS,P
P1=P1+KOQE
BAL

P=P+2

BR IF PC1=0
V=T

BR IF Z=0
PO=0$KCE
P1=0$KCG
P1=P1$KC6
BR IF TD4=1
SET DR K=(02

BAL

STH T CS,P
BR

RDH T DC,9A
BR

BR

DO=0%KCC
D1=0$KCO
RDH G DCy9A
RDH V CS,G+2
STH V AS,D+2
BR IfF GO7=0
BR IF D03=1
DO=0%KDO

BR

Z=PO<KQ2

BR IF INZ
I=P1<K80

BR IF INZ
P1=0%$KBO
P1=P1+KCE
RDH Vv CS,P
TO=TOKVO
T1=Tl<V1
RTN

BR

CLOAD=%E60, EC LEVEL=128266
COMMENTS

PAGE

%% USE UPDATED NAME TUO READ HANDLOAD

STORE HANDLOAD CHECK SUM IN OEC4
RESET LOGOUT LATCH
U-REG=0ECO

SET UP FLAGS

BRANCH TO LOGOUT OECO--0EC6
ZERO V-REGISTER

ZERO P-REGISTER

READ OUT CS LOCATION 0000
SKIP HANDLOAD INFORMATION
BR TO START EXCLUSIVE OR
INCREMENT CS ADDRESS

MOVE LAST EX OR RESULT TO V
BR IF EX OR RESULT ZERO
SET UP

CORRECTION

FACTOR ADDRESS

BRANCH IF CE KEY ON
TURN ON CHECK SUM LIGHT AND THE
HARD STOP LATCH.
GO GENERATE CORRECTION FACTOR
STORE CORRECTION FACTOR IN OEC6
GO SETUP FOR CORRECTION LOGOUT
ZERO OUT T REG
BR TO SYSTEM RESET
STRING BREAK BR
SET UP AUX MOD C

SET G TO 0O
READ CTRL AND
STORE INTO AUX
BR IF NOT DONE
BR IF DONE
SET UP AUX MOD D
BR TO STORE OTHER MOD ©
BYPASS
CE
TRAP
AREA
0280-028E

READ FROM CONTROL STORAGE
PERFORM THE
EXCLUSIVE OR

27



ADDR

OEC4

0388

0398

039C

03A8

03B8

BCHK
BCHK
BCHK
BCHK
BCHK
BCHK
BCHK
BCHK
BCHK
BCHK
BCHK
BCHK
BCHK
BCHK

c11
N54
062
069
073
10C
103
105
1¢7
128
129
257
263
330

WORD

Q000

OTFF

00C8

4EQ8

0000

2FF7

SEQUENCE NO.

BDTA
BCHK
BCHK
ALDP
BCHK
BCHK
BCHK
BCHK
BCHK
BCHK
BCHK
BCHK
BCHK
ALDP

BCHK
BCHK
BCHK
BCHK
BCHK
BCHK
BCHK
BCHK
BCHK
BCHK
BCHK
BCHK
RCHK
BCHK
BCHK
BCHK
BCHK
BCHK

432
102
N62
257
n83
097
175
293
125
2190
131
073
258
178

320
321
322
323
324
325
326
327
328
329
330
331
332
334
347
348
349
350

BCHK

BCHK
BCHK
ALDP

LABEL

ATABLE

C

AEND
AT ABLE
c

AEND
ATABLE
C

AEND
ATABLE
CDOTIT
AEND
ATABLE
C

AEND
ATABLE
o

AEND

053

10¢C
260
206

NEXTSEQ

ADDR=0EC4

ADDR=0388

ADDR=0398

ADDR=039C

ADDR=C3AB

ADDR=03B8

CLOAD=xE60, EC
NEXTLABEL STATEMENT COMMENTS

XCTL*0000000C"

XCTL'O7FFC48A88004E08!

XCTL'OCC80000"

XCTL*4ECB128E?

XCTL*0000000000000000"

XCTL*2FFT2F1BC4BCOFOL1"*

o s e 2 i e o ek o i Sk e ke xte s sle sie ok ik ol 3k ok ok ok o ok X ok Xk ok ok

* CROSS REFERENCE FOR CSECT BCHK *
ok e e s o ok e oo sl ke el ok e ok ok ek ok ok s ek o ook o ok ok

LEVEL=128266 PAGE 28



BCPL DESCRIPTIVE

THE BCPL ROUTINE IS NORMALLY RESIDENT IN CONTROL STORAGE,
AND IS USED T0D LOAD THE INITIAL RECORD OF EITHER THE CHANNEL
OR NATIVE BODTSTRAP ROUTINES.

IF THE BCPL ROUTINE HAS BEEN ALTERED, THE APPROPRIATE
HANDLOAD INFIRMATION MUST BE ENTERED TO BE SURE OF CORRECT
CSL OPERATION,

*xk  SWITCH SETTINGS FOR CSL  *x%x%

SWITCHS
AyB = CC CSL FROM CHANNEL
A,B = DD CSL FROM NATIVE 2560
AyB = EE CSL FROM NATIVE 254C
AyB = FF CSL FROM NATIVE 2311

SWITCHES C,4D SET TO ACTUAL UNIT ADDRESS

CLOAD=%E60y EC LEVEL=128266 PAGE 29

TEXT

PROCEDURE FQOR PUNCHING CSL CARDS

COLUMNS
1-2 CONTAIN STARTING ADDRESS TO BE LOADED
3 CONTAINS CODE INFORMATION
HEX 80 = DATA IS FOR PROGRAM STORAGE
HEX 4C = LAST CSL CARD OF DECK
HEX 20 = DATA IS FOR AUXILIARY STORAGE
HEX 10 = DATA IS FOR CONTROL STORAGE

4 CONTAINS THE NUMBER OF HALFWORDS TO BE LOADED —

5-68 CONTAIN THE DATA
69-72 OPTIONALs CAN BE USED FOR ANY INFORMATION.
13-77 *NNN9 WHERE N IS THE CORE LOAD ID.

78-80 XXX 3 DIGIT NUMBER INDICATING SEQ. OF PATCHES.
*xk WARNING- DO NOT PUNCH CARDS TO LOAD INTO AUX MODULE 14+3,4

s e o s e s o s e s sbe sk o ol s d o s e ke ok ok s i ofe e e e ol e ok sk ke i ke ok e o ade ok ek ok ok ook sk ol ode ol dke sk e ale e e e o ik e ol ok ok e e e e sk ok ok i ok ok  afeale 3k sk ok ke i e sl ek ok ke ek ke e ae ok Sk 3 ok ke ol A afe ik e ke o e e e ke e ok ok Sk ko o e

RESTRICTIONS WHEN PUNCHING CSL CARDS

CoLS 1-2 ALL ADDRESSES SHOULD BE EVEN.
CONTROL STORAGE - THESE ADDRESSES SHOULD BE IN
THE RANGE OF 0D000-3FFE ONLY.
AUXILIARY STORAGE- THE 2ND HEX CHARACTER IN
COLUMN 1 SHOULD BE A ZERO.
PRNGRAM STORAGE - THE ADDRESS MUST BE IN THE
RANGE OF THE SYSTEM,
coL 3 CORED INFORMATION
coL 4 COUNT FIELD - IF A COUNT OF O IS INDICATED, 257

HALFWORDS WILL BE LOADED.

COLS 5-68 DATA FIELD
COLS 69-80 SEE ABOVE.
NOT USED BY THE CSL.
*%%  WHEN LOADING A FULL DECK WITH REPLACE CARDS, THE
REPLACE CARDS SHOULD GO JUST BEFORE THE END CARD.
*Ak  WHEN LOADING ONLY REPLACE CARDS, IT IS NECESSARY 71O
PUT THE CONTROL STORAGE CARDS {NORMALLY 4) FOR
MODULE O1XX IN THE DECK,
ORDER OF THE CARDS IS - BOOTSTRAP CARDS, CONTROL
STORAGE CARDS FOR MODULE O1XX, REPLACE CARDS, END CARD.

- CAN BE ANYTHING

e ke dle o e e e o e 3fe ke sl P e g i sl Xk e ik e ik ke ofe o sk dlk ik kol ofk ok 3l 3k ok sk ok e ol ok ke sl sk ok ke e sk b s ik ke e ok dle e e ok e ofe S e Sk e ale ale Sl ke Sk e o skl e e e sk e ok sl vk Gl ak Sk e ke ek kel ok ik e 3k B s e ok e ke ke e ok ok ok e ok sk ok akc e Ak afe ok ke e Ak o e ok ok

*% EXAMPLE OF PUNCHING AND LOADING A REPLACE CARD *x

ASSUME THAT THE DEVICE ADDRESS FOR THE 1403 ON THE
BURST CHANNEL NEEDED TO BE CHANGED TO -0A-.

THE STANDARD ADDRESS FOR THE 1403 DN THE BURST CHANNEL
IS -0E- AND IS LOCATED IN AUXILIARY STORAGE MODULE 0, AT
ADDRESS -87-.

THE CARD TO CHANGE THIS WOULD BE PUNCHED IN THE
FOLLOWING MANNER=--

CoL 1 (HEX 0C) THIS ADDRESSES MODULE O.

coL 2 {HEX 86) ALTHOUGH THE CHANGE IS FOR ADDRESS
87y THE HEX ADDRESS REPRESENTED BY
COLUMN 2 MUST BE EVEN.,

coL 3 (HEX 20) THIS INDICATES INFORMATION IS FOR
AUXILIARY STORAGE.

COL 4 (HEX 01) THIS INDICATES ONE HALFWORD TO BE

LOADED.

coL 5 {HEX OD) THIS REPRESENTS THE DEVICE ADDRESS
OF THE 2540 PUNCH THAT MUST BE
RELOADED BECAUSE OF THE ADDRESSING
: RESTRICTION IMPOSED BY COLUMN 2.
CoL 6 {HEX 0A) THIS REPRESENTS THE DEVICE ADDRESS

COL 69-72 {0086)
COL 73-77 (*E609)
COL 78-80 (0C1)

TO INDICATE START ADDR OF PATCH.
INDICATES PATCH IS FOR *E60 CORE LD.
INDICATES 1ST PATCH TO DECK
REPLACING THE STANDARD ADDRESS FOR
THE 1403 ON THE BURST CHANNEL.

A CSL MUST BE PERFORMED TO LOAD THIS RECONFIGURATION CARD
INTO THE SYSTEM. THE RECONFIGURATION CARD MUST PRECEED THE
END CARD, AND MUST BE PRESENT IN THAT POSITION FOR ALL
CSLS USING THAT PARTICULAR CORE LOAD DECK.

*%% EACH TIME A NEW EC LEVEL DECK IS RECIEVED, ALL RECONFIG-
URATION CARDS IN THE DECK BEING REPLACED MUST BE REMOVED
AND INSERTED IN THE NEW DECK IN FRONT OF THE END CARD.
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*E60,

CLOAD

CARD CODES
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ADDR

0on1o
0Cc1t2
0014
0016
ccls

0062
0064
0066
0068
CC6A
co6C
006E
ooTR
en72
C074
0076
0078
007A
0n7C
ODTE

ook kxkTHE FOLLOWING
PLACE CF KEY IN CE MODE (IF CONTROL STORAGE IS TO BE CHANGED).

*ek k

e JEENERO IS BN BV A A

HANDLDAD

WORD

3216
2610
2CC7
2413
8062

2406
2617
2783
3775
25C7
4066
SEEF
DE&E
5B3F
6348
736A
FOEE
1618
FOET
’1C0

ROUTINE FOR NATIVE 2540 @ *x%x

STATEMENT

SET MMSK K=81
SET B8C K=01
PC=0

GO=0$K01

BR

SET MODE K=30
DO=0%K11
D1=0%$K08
D1=D1$K70
Gl1=0

U=D

HC=RPS

BR IF HO1=0
V1=RP1

STB V1 CSyG+1
ST3 V1 AS,D-1
BR IF LINZ
NC=DC0<KKO1

RR IF LZI=0

B8R

COMMENT

BLOCK TRAPS

SET LOGOUT LATCH

ZERDO OUT SWITCH

START SETUP OF ADDR 0100C
BRANCH TO LOCATION 0C62

SET 2540 MODE
BUILD AUXILIARY

STORAGE ADDRESS

FOR COMPARING

FINISH SETUP OF ADDR 01CC
SAVE COMPARE ADDRESS
READ 2540 STATUS
BACK ONE WORD IF NO DATA
GET READ BRUSH 1 DATA
PUT DATA IN CONTROL STOR
PUT DATA IN COMP TABLE
GO WAIT FOR MORE DATA
INVERT FIRST TIME SWITCH
BRANCH BACK If FIRST TIME
BRANCH TO BOOTSTRAP

ADDR

o010
0012
0014
0016
0018
001A

coac
002E
0030
0032
C034
0036
0038
003A
003C
003E
€040
0042
0044
0046
C048
004A
004C
004E
0050
0052
0054
0056
0058
CO05A
005C
005E
0060

CL
< ok HANDLOAD ROUTI

WORD

3210
2610
2C07
2413
51AF
802C

2486
2507
2B0O8
C9B3
4FAF
2B04
2844
C9BA
2B40C
CDBE
2823
4FBF
2B42
FDCH
SFBF
C4Ca
2B48
FDCF
EDCE
SFFF
FO58
TF48
FO5C
6F48
C55D
caCC
8100

STATEMENT

SET MMSK K=81
SET 8C K=01
PC=0
GO0=0%KO01
TO=SWCD

BR

SET MODE K=38
G1=0

SET GA K=40
BR IF GT4=1
GB/0UT=T0

SET GA K=20
SET GA K=24
BR IF GT4=0
SET GA K=04
BR IF GT0=0
T1=0%$K02
GB/0OUT=T1

SET GA K=14
BR IF GT3=0
T1=GB/IN

BR IF ZNZ

SET GA K=44
BR IF GT3=1
BR IF GT2=0
H1=GB/IN

BR IF GO7=1
STB H1 AS,G+l
BR IF GOT=0
STB H1 CS4G+1
Z1=G1<K50

BR IF ZINZ

BR

OAD=%*E60,
N

EC LEVEL=128266 PAGE 31
E FOR CHANNEL kK

COMMENT

BLOCK TRAPS

SET LOGOUT LATCH

ZERGC OUT SWITCH

START SETUP OF ADDR 0100
SWCD EQUAL DEVICE ADDR.
BRANCH TO LOCATION 002C

SET CHANNEL MODE,CPU ZONE
FINISH SETUP OF ADDR 0100
SET SERVICE OUT
BRANCH ON OP IN
SEND DEVICE ADDRESS 0OUT
RAISE ADDRESS OUTY

AND SELECT OUT
WAIT FOR OP 1IN
RESET ADDRESS 0OuTv
WAIT FOR ADDRESS IN
BUILD READ CCMMAND
SEND OUT READ COMMAND
RAISE COMMAND OUuT
WAIT HERE FOR STATUS
READ STATUS
LOOP HERE IF INVALID STAT
SET SERVICE 0OUT
WAIT FOR

DATA
GET DATA BYTE
BR IF BOOTSTRAP READING
NOT BOOT INFO,STOR IN AUX
UNCONDITIONAL BRANCH
PUT BOOT IN CNTRL STORAGE
CHECK IF ALL DATA IN,

IF NOT, GET MORE.
BRANCH TO BOOTSTRAP

TECHNIQUE MAY BE USED TO ENTER DATA INTO SEQUENTIAL MEMORY ADDRESSES WHEN ALTER/DISPLAY IS NOT AVAILABLE *%*x

PLACE MNDDE SWITCH IN MAIN STORAGE POSITION.

PLACE DIAGNOSTIC CONTROL SWITCH IN LDOAD STOR POSITION,
PLACE STARTING ADDRESS INTO SWITCHES ABCD { USE TRUE ADDRESS,
DEPRESS SYSTEM RESET AND CONTROL ADDRESS SET
DIAL SWITCHES ABCD TO DATA DESIRED IN MEMORY ADDRESS YOU CONTROL ADDRESS SET 71O,

DEPRESS START ONCE {THIS LOADS MEMORY WITH 2 BYTES OF INFORMATION SET IN SWITCHES).

DIAL NEXT 2 BYTES OF DATA INTO ABCD AND REPEAT STEPS T7&8 UNTIL ALL DATA HAS BEEN LOADED.

DO NOT USE OXXX FOR CONTROL ADDRESSES).



ADDR

oo1¢
0012
0014
onl1é

0c76
o078
DOTA
007C
CO7E
no8e
ces?
00R4
oosge
nose
CCBA
nosC
OC8E
0090
0092
cno4
oCca9s
€098
009A
009C
N09E
00AQ
00A2
00A4L
DOA6
COAS8
DOAA

ADDR

000"
ceo2
000E

CLOAD=%E60,

EC LEVEL=128266 PAGE 32

#%x%  HANDLJOAD ROUTINE FOR 2311  %kx %%  HANDLOAD ROUTINE FOR 2560  *%x
WORD STATEMENT COMMENT ADDR WORD STATEMENT COMMENT
3210 SET MMSK K=81 BLOCK TRAPS 0010 3210 SET MMSK K=81 BLOCK ALL TRAPS
2610 SET BC K=01 SET LOGOUT LATCH 0012 2610 SET BC K=01 SET LOGOUT LATCH
2CC7 PC=0 ZERO OUT SWITCH 0014 2C07 PO=0 ZERO HANDLOAD FLAG REGISTER
8076 BR BRANCH TO LOCATION 0076 0016 2413 GO=0$KO01 BUILD HIGH HALF CS ADDR. 0100
0018 80AC BR BR TO 00AC
2490 SET MODE K=09 SET 2311 MODE
2813 10=C$KO1 SET I-REG 00AC 240E SET MODE K=70 PUT IN MOD/20, 2560 MODE
2907 11=0 TO 0100 00AE 2F04 SET MFA K=20  SELECT SEC FEED (NOTE 2)
4A86 T=1 MOVE 0100 TO T-REGISTER 0080 2507 G1=0 LOW HALF CS ADDR. G=0100
2F15 H1=0$K10 ' 00B2 5FDF P1=MFD8
2EX5 HC =0 $K X0 SET UP MODULE SELECT * NOTE * 00B4 DABS BR IF MFT5=0 BR TO 00B8 IF NPRO REQ
2023 P1=0$K0?2 SET UP RETURN BIT (BIT 6) 0086 ED33 BR IF Pl2=1 BR IF NOT READY
4DOF FFO=11 SEND ZERO TO FILE FLAGS OUT 00BS8 2F10 SET MFA K=01  SET READ EX.
0ECS RST FIB K=40  ISSUE INITIAL RESET 00BA DAC6 BR IF MFT5=0 - CHECK NPRO
0E04 RST FIB K=20  ISSUE COLD-START RESET 00BC CAB9 BR IF MFT4=1 BR ON NO DATA AVAIL
49EF MS=HO LOAD MODULE SELECT REGISTER 00BE 58FF H1=MFR1 READ 1/2 BYTE
4EDF FRO=P1 SEND RETURN TO FILE BUS 0OUT 00CO SAEF HO=MFR2 READ THE OTHER 1/2
4BFF TGRO=H1 MOVE CONTROL BIT TO TAG REG 00C2 4EF 3 H1=HOXH+H1L PUT TWO 1/2 BYTES TOGETHER
2E63 HC=0$K06 SET UP FILE OP, COUNT COC4 6F48 STB HL CSyG+1 STORE THEM
315 HO=HO$K10 OF ONE, DATA READ 00C6 2Bl4 SET MFC K=21  RST NPRO, AND RD. EX.
4FEF FOP=HO MOVE OP TO FILE OP REGISTER 0oCs 055D 7=G1<K50 CHECK FOR 80 BYTES
2E43 HO=0$K04 SET UP SELECT HEAD 00CA C4B4 BR IF INZ IF NOT 80, GO TO 00B4
£598 BR IF DASI2=0 BR TO ITSELF IF NO GATED ATT. 00CC 8100 BR BR TO BOOTSTRAP ADDR 0100
4EEF FRO=HO MOVE 04 TO FILE BUS OUT
4BFF TGRO=H1 MOVE CNTRL BIT TO TAG REG OUT  NOTE 2 - IN ORDER TO USE THE PRIMARY FEED, REPLACE
3000 SET FIA K=80 SET GO LATCH THIS WORD WITH 2F80. THE START KEY MUST BE
E5A1 BRR IF DASI2=1 BR TO ITSELF IF GATED ATTEN. PRESSED AT THE END TO COMPLETE CSL
1DC0 RST FIA K=80  RESET TRAP LATCH {LAST CARD). THIS PROCEDURE CAN ONLY BE USED
SO0EF HC=TGRI GET TAG REGISTER IN FOR HANDLOADS, (BECAUSE OF CHECK SUM)4AND IS
CA25 3R IF H)4=1 BR BACK ONE WORD IF NO TRAP NOT TO BE USED TO RUN OTHER THAN *EXX DECKS.
C1A9 BR IF DASI4=1 LODOP ON ITSELF IF ERROR o e Ak e R AR AR K K
810A BR TO 010A BR TO BOOTSTRAP * *
* FOR BOOTSTRAP *
%* INFGRMATION, REFER *
¥ NOTE ®* THE X 1IN THE CONTROL WORD HAS THE * TO THE AKXXX LOGIC *
FOLLOWING SIGNIFICANCE- * PAGES. *
e 3 2 vl e Ak e e e e e e 3K Xe e 3k i Xk e ok ke ek
X=8 SELECT DRIVE NUMBER 0
X=4 SELECT DRIVE NUMBER 1
Xx=2 SELECT DRIVE NUMBER 2
x=1 SELECT DRIVE NUMBER 3
WORD SEQUENCE NO. LABEL NEXTSEQ  NEXTLABEL STATEMENT COMMENTS
RCPL 201 T CSL RESIDENT ROUTINE
BCPL 202  ATABLE ADDR=0000
8000 BCPL 003 L OCKON 003 LOCKON BR
OBAD RCPL 004 C XCTL*OBADCBADOB ADOBADOBADOBAD ¢
80AC RCPL 005 N2560 099 RD2560 BR



ADDR

0010
0012
0014
0016
0018
001A
001¢
001E
0020
0022
0024
0026
0028
002A
co2c
002F
0030
0032
0034
036
0038
003A
003C
003E
0040
0042
0044
0C46
0048
0N4A
004C
004E
0050
0052
0054
0056
0058
005A
005C
005E
0060
0n62
0064
0066
0068
006A
006C
DO6E

WORD

3210
2610
50CF
51AF
2413
CCCF
C4AD
CCDF
C48F
CCEF
C4E3
CCFF
C4A8
80ODE
2486
2507
2808
coB3
4FAF

2R04

2B44
C9BA
2R40
CDBE
2823
4FBF
2R42
FNCh
5FAF
C4CA
2848
FDCF
EDCE
5FFF
FO58
TF48
FO5C
6F48
055D
caCC
8100
2406
2617
2783
2775
2507
4066
SEEF

SEQUENCE NO.

BCPL 006
RCPL 007
BCPL 008
BCPL D09
BCPL 010
RCPL 011
RCPL 012
RCPL 013
BCPL 014
BCPL 015
RCPL 016
BCPL 017
RCPL C18
BCPL 019
RCPL C21
BCPL 022
RCPL 023
BCPL 035
BCPL (36
RCPL N37
RCPL 038
BCPL N29
BCPL N4n
RCPL 041
RCPL (42
BCPL 043
RCPL C44
BCPL 045
BCPL 046
RCPL 0&7
BCPL N48
3CPL 049
RCOL 050
RCPIL 081
BCPL 052
BCPL 153
RCPL 054
BRCPL 055
BCPL 056
BCPL 057
RCPL 058
BCPL 059
BCPL D60
RCPL 061
BCPL N62
BCPL 063
BCPL Q64
BRCPL N65
BCPL 066
BCPL 067
BCPL 068

LABEL

*
*
*

SWIERR

CHANEL
AGAIN

OPIN

DPINDT

ADDIN

STATUS
ERRORA

STATC
STATB

FIRSTC
DECREM

C
N2540

CYCLE

DATAIN

NEXTSEQ

NEXTLABEL

STATEMENT

THE FOLLOWING WORD
IS THE FIRST WORD
OF THE CSL TRAP

€35

Co5

062

022
128

038

042

044

0438

050

052
052

058

059

051

CHANEL
N2569
N2540

SWIERR
FILE

OPIN

OPINOT

ADDIN

STATUS
ERRORA

STATB
STATSB

FIRSTC

DECREM

STATC

SET MMSK K=81

SET BC K=01
PO=SWAR
TO=SHWCD
GO0=0$K01
1=P0O<KCC
BR IF Z=0
I=POKKDD
BR IF 72=0
Z=PO<KEE
BR IF 7=0
L=PO<KFF
BR IF INZ
BR

SET MODE K=38

G1=0

SET GA K=40
BR IF GT4=1
GB/0UT=T0
SET GA K=20
SET GA K=24
BR IF GT74=0
SET GA K=04
BR IF GT0=0
T1=0¢K02
GB/DUT=T1
SET GA K=14
BR IF GT3=0
T1=GB/IN

BR IF INZ
SET GA K=44
BR IF GT73=1
BR IF GT2=0
H1=GB/IN

BR IF GO7=1

STB H1 AS,G+1

BR IF GC7=0

STB H1 CSyG+1

1=6G1<K50
BR IF INZ
XCTL'8100"

SET MODE K=30

DO=0%$K11
D1=0%$K08
D1=D1¢K7C
G1=0
u=0
HO=RPS

CLOAD=%E60, EC LEVEL=128266 PAGE
COMMENTS

BLOCK ALL TRAPS
SET LOG OUT LATCH

READ
SWITCHES
SET UP C S ADDRESS
CHECK FOR
CHANNEL
CHECK FOR
2560
CHECK FOR
2540
CHECK FOR
2311
CHAN PUT IN CHANNEL MODE
CHAN CS ADDRESS
CHAN
CHAN BR ON OP IN
CHAN SEND OUT DEVICE ADDRESS
CHAN RAISE ADDR,
CHAN AND SEL QUT
CHAN WAIT FOR OP IN
CHAN RESET ADDR. 0OUT
CHAN WAIT FOR ADDR IN
CHAN BUILD READ CMND
CHAN SEND DOUT THE CMND
CHAN RAISE COMMAND 0QuTY
CHAN WAIT FOR STATUS
CHAN READ STATUS
CHAN LOOP INVALID INITIAL STATS
CHAN SET SERVICE 0OUT
CHAN STATUS L3QP
CHAN SERVICE LODP
CHAN GET DATA
CHAN FIRST TIME BOOTSTRAP
CHAN NOT 1ST PUT IN AUX
CHAN UNCONDIT BRANCH
CHAN 1ST TIME PUT IN C S
CHAN CHECK IF ALL
CHAN BYTES XFERED
CHAN GO TO BOOTSTRAP
2540 PUT IN 2540 MODE
2540 BUILD COMPARE
2540 ADDRESS WHERE CARD
2540 IMAGE IS STORED
2540 ZERO REG FOR CONTROL ADDR.
2540 SAVE COMPARE ADDRESS
2540 WAIT FOR
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ADDR

0070
ner2
0074
0076
oe78
COTA
oc7C
007E
o080
0082
0C84
0086
ocss
008A
cosc
OC8E
0099
cC92
0094
0096
0098
009A
0C9C
00GE
0RAD
00A2
00A4
00Ab
COAS8
COAA
00AC
ONAE
ooBo
0082
00R4
00B6
1016353
O0BA
008C
DCBE
0nco
00C2
0nC4
onceé
00C8
00CA
00CC
0CCE
00DC
00DE
OCEOQ

WORD

DE6GE
5B3F
6348
736A
FOEE
1618
FOET
8100
6EE3
6EE3
6EE3
0EC8
0E04
49EF
4EDF
4BFF
2F63
3ELS
4FEF
2E43
F598
4EEF
4BFF
3D00
ESAL
1000
50EF
CA2S
C1A9
81CA
240F
2F04
2507
5FDF
DARSB
FD33
2F1C
DAC6
CAB9
58FF
SAEF
4EF3
6F48
2Bl4
055D
C4B4
8100
FFFF
FFFF
2807
6A02

SEQUENCE NO.

BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
RCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCoL
BCPL
RCPL
BCPL
BCPL
BCPL
BCPL
RCPL
BCPL
BCPL
RCPL
BCPL
BCPL
RCPL
BCPL
BCPL
RCPL
BCPL
BCPL
BRCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
RCPL
BCPL
BCOL
BCPL
RCPL
BCPL
BCPL
BCPL
RCPL

069
070
071
072
073
074
075
076
077
078
079
080
081
082
083
N84
085
n86
087
088
089
090
n91
092
093
094
095
096
097
098
099
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
117
118
128
129

C

OO0

LABEL

MOD
MOD
MOD
MOD

WAITFL

WATENA

WATENB

ER

RD25690

K5RDY

K6NPO

FEED

NDIT

FILE

NEXTSEQ

068

068

C64

089

093

095
097

1C5
102

112
105

103

NEXTLABEL

DATAIN

DATAIN

CYCLE

WAL TFL

WATENA

WATENSB
ER

FEED
K5RDY

NDIT
FEED

K6NPO

STATEMENT

BR IF HO1=0
V1=RP1

STB V1 CSyG+1
STB V1 AS,D-1
BR IF LZNZ
DO=DO<KKO1

BR IF LZ=0
XCTL'8100"
HO=HO+HD
HO=HO+HOQ
HO=HO +HO

RST FIB K=40
RST FIB K=2C
MS=HC

FBO=P1
TGRO=H1
HO=0%$KO06
HO=HO$K10
FOP=HC
HO=0$K04

BR IF DASI2=0
FBO=HO
TGRO=H1

SET FIA K=80
BR IF DASI2=1
RST FIA K=8C
HO=TGRI

BR IF HO4=1
BR IF DASI4=]
XCTL*810A?
SET MODE K=70
SET MFA K=20C
G1=0

P1=MFD8

BR IF MFT5=0
BR IF Pl12=1

SET MFA K=01

BR IF MFTS5=0
BR IF MFT4=1
Hl1=MFR1
HO=MFR2
H1=HOXH+HI1L
STB H1 CS,G+1
SET MFC K=21
L1=G1<K50

BR IF INZ
XCTL'8100"

CLOAD=%E60, EC LEVEL=128266 PAGE
COMMENTS

2540 DATA AVAILIBLE

2540 READ 1ST BRUSH DATA

2540 ~STORE IN CONTROL STORE
2540 -STORE IN AUX COMPARE TBLE
2540 STAY IN DATA LOOP FOR 1 CD
2540 INVERT FLAG

2540 CHECK FOR 2ND TRAP CYCLE
2540 GO TO BOOTSTRAP

2311 BUILD

2311 MODULE

2311 NUMBER

2311 COLD START RESET

2311 COLD START RESET

2311 SELECT MODULE

2311 SET RETURN TO ZERO P1=02

2311 SET CONTROL H1=10
2311 SET READ

2311

2311 DATA QP

2311 START HEAD SELECT
WAIT FOR END

2311 HEAD

2311 SELECT

2311 GO

2311 WAIT FOR

2311 RESET TRAP REQ

2311 WAIT FOR FILE

2311 TRAP REQUEST
2311 ERROR LOOP
2311 GO TO BOOTSTRAP

2560 PUT IN 20,2560 MODE
2560 SELECT SEC FEED
2560
2560 CALL IN FDBR RDY CHK
2560 BR IF NPRO REQ
2560 BR IF NOT RDY
2560 SET READ EXECUT
2560 BRANCH IF NPRO
2560 DATA AVAIL
READ 1 / 2 BYTE
READ OTHER HALF

PUT THEM TOGETHER
2560 STORE DATA IN C S
2560 RST RD EX AND NPRO
2560
2560 NOT DONE BRANCH
2560 GO TO BOOTSTRAP

XCTL'FFFFFFFFFFFFFFFFFFFFFFFFFFFF ?

XCTL'FFFF?
T1=0
STH T DC,88

2311 CORRECT PARITY
2311 SAVE MODULE
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ADDR

00E2
O0E4
OCES6
00ES
OCEA
CGEC
OOEE
00F0
0CF2
COF4
DOF6
QOF8
O0FA
00FC
O0FE

BCPL
BCPL
RCPL
BCPL
BCPL
BRCPL
BCPL
BRCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
RCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL

003
Go5
022
035
038
n42
D44
N48
050
051
052
058
059
062
064
068
o7
89
093
095
097
nQ9
102
103
105
112
128
140

WORD

2490
2813
2907
4AB6
4CC2
2F15
5FEQ
2D23
4D9F
8811
54E8
~488
FAT76
0608
88FE

BCPL
BCPL
BCPL
BCPL
BCPL
RCPL
BCPL
BCPL
BCPL
BCPL
BRCPL
BCPL
RCPL
BCPL
BCPL
BCPL
BRCPL
RCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL

SEQUENCE NO.

BCPL
RCPL
RCPL
BCPL
BCPL
RCPL
RCPL
RCPL
BCPL
RCPL
BCPL
BCPL
BCPL
BCPL
RCPL
BCPL

€03
017
022
n1s
038
042
044
048
050
260
052
055
057
019
075
069
139
ng9
093
096
0Q7
205
104
114
103
106
023
142

LABEL

130
131
132
133
134
135
136
137
138
139
140
141
142
143
144 C
145 AEND

OVRLAY

BCPL 053

BCPL 073

BCPL 107

NEXTSEQ

017

140

NEXTLABEL STATEMENT
SET MODE K=09 2311
I10=0%$KC1 2311
I1=0 2311
T=1 2311
RDH P DC,88 2311
H1=0$K10 2311
HO=H1 2311
P1=0$K02 2311
FFO=11 2311

MGD N N=PO BITS67 2311
RDH G AS,H+2 END
STH G CSy1+2 END

OVRLAY BR IF HOT7=0 END
RST BC K=40 END
XCTL*88FE? END

e e e o e ek e ke e e st ok ok ok ke ok ke s e e o e ool ok ke ok o ok ke

* CROSS REFERENCE FOR CSECT BCPL *
e e ool sk ok e ke sk ok ok ok ke ok ol kool ek ek koo dkok Xk ok

CLOAD=%E60, EC LEVEL=128266 PAGE

COMMENTS

SET FILE MODE ZONE
BUILD COUNT AND

CONTROL STORAGE
ADDRESS

RETRIEVE MODULE

CONSTANTS FOR
SELECTION

OVERLAY AUX
INTO CONTROL

RESET CSL LIGHT
BRANCH TO OBFE
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ADDR

C8BFE

0240

0242

THE

THE

PERFORM

BDIA DESCRIPTIVE

RESIDENT MICRODIAGNOSTIC ~BDIA- IS ENTERED WHEN
1. THE SYSTEM RESET KEY IS RELEASED
{TRAP TO ADDRESS 0240)

2. THE LOAD KEY IS RELEASED
(TRAP TO ADDRESS 0240)
2, THE CONTROL STORAGE LOAD ROUTINE
FINISHED LOADING A CSL DECK.
(BRANCH TO LABEL * VERSON * )

-BCPL- IS

-BDIA- ROUTINE TESTS THE CPU HARDWARE NEEDED TO
A CONTROL STORAGE LOAD OPERATION. NO 1/0 DEVICE

OR ATTACHMENT CIRCUITS ARE TESTED.

THE

WORD

B24C

2810

3210

TESTS PERFORMED BY THE
BRANCHING TEST

ALU TEST

MODE REGISTER SET/RST TEST

STORAGE TEST

X LINE ADDRESSING TEST

LOCAL STNRAGE SET/RST TEST

ALU ERROR DETECTION TEST

STORAGE DATA, CONTROL WORD, STORAGE ADDRESS TEST
A AND B REGISTER PARITY DETECTION TEST

-BDIA- ROUTINE ARE -

SEQUENCF NO. LABEL NEXTSEQ NEXTLABFL
BDIA 001 T RDIA

BDIA 002 ATABLE ADDR=0S8FE
BDIA 0C8 VERSON 018
POIA 012 AEND
BDIA 013 ATARLE
BOTA D14
3DIA 015
8DI1A 016
BDIA N17
BDIA 018
3DIA 019
BDIA 020
RDIA D21
BDIA N22
BNDIA 023
RDIA 024
BDIA N25
BDIA 026
RDIA 027
BDIA 028
RDIA 029
RDIA 030
BDIA 031
BDIA 032
BDIA 033

START BR

ADDR=0240

* # R H#

START

o3 % R R R R OH ¥

#* 3 #

STATEMENT

SET DR K=01

SET MMSK K=81

CLOAD=%E60, EC LEVEL=128266 PAGE 36

TEXT

ERRORS ARE INDICATED BY
1. A ONE WORD BRANCH LOOP
2. A STOP WORD
3. A BRANCH TEST STOP FAILURE

A ONE WORD BRANCH LOQOP IS IDENTIFIED BY THE SYSTEM
LIGHT ON AND THE MANUAL LIGHT OFF. THE CLOCK WILL RUN BUT
THE MICROPROGRAM DOES NOT PROGRESS.

A STOP WORD {MOVE/ARITH-WORD TYPE 3) CAUSES THE CLOCK
TO STOP, THE CLOCK STOP LIGHT IS ON, THE SYSTEM LIGHT IS
OFF, THE MANUAL LIGHT IS ON, AND THE ADDRESS DISPLAYED IS
THE ADDRESS OF THE CONTROL WORD FOLLOWING THE STOP WORD.

A BRANCH TEST STOP FAILURE IS CAUSED BY A BRANCH ON
CONDITION WORD DR RETURN WORD FAILING TO REACH A WORD THAT
SETS THE DR-REGISTER. DR BIT 7 IS SET PRIOR TO EACH
OF THE BRANCH TESTS, AND THE BRANCH OR RETURN MUST POINT
TO A SET OF THE DR-REGISTER. THE FAILURE IS INDICATED
BY THE CLOCK OFF, THE CLOCK STOP LIGHT IS ON, SYSTEM LIGHT
OFF, MANUAL LIGHT ON, AND, THE ADDRESS OF THE NEXT
SEQUENTIAL WORD FOLLOWING THE WORD REACHED IN ERROR,
DISPLAYED IN THE CONSOLE LIGHTS.

COMMENTS

BASIC DIAGNOSTIC

START RESIDENT DIAG.

DEPRESSION OF THE SYSTEM RESET
BUTTON OR LOAD BUTTON WILL CAUSE
A HARDWARE TRAP TO ADDRESS €240.

SET DR-7. DR 7 IS USED IN
CHECKING THE BRANCHING FUNCTIONS
OF THE MOD 25. A DIAG BR LATCH
IS SET EVERYTIME A MOD 25 BRANCH
OR RETURN FUNCTION IS EXECUTED
AND DR 7 IS ON. IF THE NEXT
MICROINSTRUCTION AFTER THE BR
OR RETURN DOES NOT ISSUE A SET
TO THE DR REG, A HARD STOP WILL
OCCUR AT THE COMPLETION OF THAT
MACHINE CYCLE.

SET SYSTEM RESET PRIDORITY
BITI{MMSK-8).

THE FIRST WORD OF THE TRAP SETS



CLOAD=*E60, EC LEVEL=128266 PAGE 37

ADDR WORD SEQUENCE NO. LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS
BDIA 034 * THE DIAG BR LATCH TO INSURE A
BNTA 035 * MACHINE STOP IFf AN ERRONEOQOUS
BDIA 036 * BRANCH STATEMENT IS EXECUTED
BDIA 037 * THE SECOND WORD OF THE TRAP SETS
BDIA 238 * MMSK 8 TO PREVENT FURTHER TRAPS
BDIA 039 * FOR THE SAME SYST RST/LOAD TRAP
8DIA 040 * REQUEST. AS A RESULT OF THE
BDTA 041 * DELAYED SETTING OF MMSK B8, THE
RDIA 042 * TRAP WILL OCCUR TWICE FOR EACH
BDIA 043 * SYSTEM RST/LOAD TRAP REQUEST.
BDIA 044 * THEREFORE, THE FIRST TWO WORDS
BDIA 045 * WILL BE EXECUTED TWICE BEFORE
ANIA 046 * THE FOLLOWING WORD IS EXECUTED.
BRDIA 047 *

0244 24C0 BNDIA 048 SET MODE K=00
BDIA 049 * STORAGE ZONE 4.
3NDTA 050 * Aok weol o ok e Sk %ok deokook ik sk Rk o ks e ook dk kol e s sk ok o ok ol ol ok Sk i ek ik sl vfe ok il ok sk o ok sl e ok ok ok ek ok ok ok ok ok
BDIA 051 * BRANCHING TEST.
RDIA 052 * ok 3 el o ok s ke a3 ok s e ok koK sk kR ok ek sk s ok e ok afe ok ek e 3k ol ok ok skl e e ol 3 K ok Bk ke sk ek sk el sk sl ok e ok e dleoke o dk ok

0246 F8CcB BDIA 053 056 BCDR7 BR IF DR BIT7=1 BR TO C24A IF DR-7 IS ON

0248 B7C9 B3DIA 054 122 DR70FF N N=BAH DR 7 SHOULD BE ON. BRANCH ON
8NTA 055 * BA HIGH FOR BETTER RESOLUTION.

024A 2810 BDIA 056 BCDR7Y SET DR K=C1 SET DR-7 TD CONTINUE BR TESTS.

024C 25F3 3DIA 057 G1=0$KCF ATTEMPT TO SET G1 REG = 00001111
BDIA 058 * IF A STOP OCCURS AT THE ADODRESS
BDIA 059 * OF THE NEXT WORD, Gl WAS SET
BDIA 060 * WRONG OR THE BRANCH TEST FAILED.

024E C54F RDITA 261 BCG1ON 061 BCGION BR IF Gl BITCO=1 610=0; SHOULD NOT BRANCH.

0250 2810 BDIA 062 SET DR K=01 SET DR-7 70O CONTINUE BR TESTS.
BOIA 063 * IF A STOP OCCURS AT THE ADDRESS
BDIA D64 * OF THE NEXT WORD, G1 WAS SET
BRNIA 065 * WRONG OR THE BRANCH TEST FAILED.

0252 D553 BDIA 266 BCGL1IN 066 BCGL1IN BR IF Gl BIT1l=1 G11=0; SHOULD NOT BRANCH '

0254 2810 BDIA D67 SET DR K=0Cl1 SET DR-7 TO CONTINUE BR TESTS.,
BDIA 9268 * IF A STOP OCCURS AT THE NEXT
BDIA 269 * SEQUENTIAL WORD FOLLOWING THIS
RDIA 070 * BRANCHy G1 WAS SET WRONG OR THE
BDIA 071 * ' BRANCH TEST FAILED.

0256 ES3C BDIA 072 075 BCG1l2Y BR IF Gl BIT2=0 6G12=03 SHOULD BRANCH TO ADR 023C

BDIA 073 AEND
BDIA 074 ATABLE ADDR=023C
023C 2810 BDYTA 075 BCG12Y SET DR K=01 SET DR-7 TO CONTINUE BR TESTS.

BDIA C76 * IF A STOP OCCURS AT THE NEXT
BDIA 077 * SEQUENTIAL WORD FOLLOWING THIS
BDIA 078 * BRANCH, G1 WAS SET WRONG OR THE
8DIA Q79 * BRANCH TEST FAILED.

023E F56C BNIA D80 083 BCG13Y BR IF G1 BIT3=0 G13=03 SHOULD BRANCH TO ADR 026C

BDIA 081 AEND

BDIA 082 ATABLE ADDR=026C
026C 2810 BDIA 083 BCG13Y SET DR K=01 SET DR-7 TO CONTINUE BR TESTS.
026E 9FFC BDIA 084 C87 UBLFFC BR UNCONDITIGNAL BRANCH TO ADR 1FFC



ADDR

1FFC
1FFE

2C00
2002

2004
2006

2008
200A
200C

2040

2C42

205E

2080
2082
2084
2086
2088

WORD

2810
DSTF

2810
25F5

E5N4
281¢C

F508
281¢C
AD4C

2819

DS5TF

50C7

230¢C

3E09
C483
F085
E087
F439

SEQUENCE NO.

BDIA
BDTA
3DIA
BDTA
BDIA
3DT A
BDIA
BDIA
8DIA
BDIA
BDIA
3DT A
80DTA
BDIA
BDIA
BDIA
BDIA
BNIA
ADIA
BDTA
BDIA
BDIA
BDTA
BNDTA
3DTA
3DT A
BDIA
BDIA
BNIA
RDIA
BDTA
BDTIA
BDTA
BDTA
BDIA
BNDIA
BRNIA
BOTA
BDIA
83DIA
BDIA
BDIA
BDIA
BDIA
ADI A
BDIA
BDIA
BRDIA
BDIA
BDIA
BDIA

n8s
086
087
n88
089
090
091
092
093
n94
095
096
097
098
099
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135

L ABEL NEXTSEQ
AEND
ATABLE ADDR=1FFC
UBLFFC
HC TRL
AEND
ATABLE ADDR=2000
*
%*
*
BCGL2N 096
*
*
b3
BCGL3N 101
106
AEND
ATABLE ADDR=2040
UB2040
*
%*
4
E3
114
AEND
ATABLE ADDR=205E
BCG1OY
%*
E 3
*
*
125
AEND
ATABLE ADDR=0440
DR70FF 0
AEND
ATABLE ADDR=20TE
3CGLLY
*
*
b 3
*
*
DCOER 132
DCTER 133
DCHER 134
ACONER 135

ALU TEST

NEXTLABEL

BCG12N

BRCG1I3N

UB2C40

BCG1QY

BCGL1lY

DCOER
DCTER
DC6ER
ACONER

STATEMENT

SET DR K=01
BR IF Gl BIT1=1

SET DR K=01
G1=0%KFOC

BR IF G1 BIT2=C
SET DR K=01

BR IF G1 BIT3=0
SET DR K=01
BR

SET DR K=01

BR IF G1 BITO=1

SET DR K=01

BR IF Gl BITl=1
STOP

SET DR K=00

HO=0-KCC

BR IF Z=0
BR IF LZ=0
BR IF HZI=0
BR IF AC=1

CLOAD=%E60,
COMMENTS

EC LEVEL=128266 PAGE

SET DR-7 TO CONTINUE BR TESTS.
NO BRANCH

SET DR-7 7O CONTINUE BR TESTS.

ATTEMPT TO SET G1 REG = 11110000
IF A STOP OCCURS AT THE ADDRESS
OF THE NEXT WORD, Gl WAS SET
WRONG OR THE BRANCH TEST FAILED,

612=135 SHOULD NOT BRANCH

SET DR-7 TO CONTINUE BR TESTS.
IF A STOP OCCURS AT THE ADDRESS
OF THE NEXT WORD, G1 WAS SET
WRONG OR THE BRANCH TEST FAILED.

G13=13 SHOULD NOT BRANCH

SET DR-7 TO CONTINUE BR TESTS.

UNCCNDITIONAL BRANCH TO ADR 2040

SET DR-7 TO CONTINUE BR TESTS.
IF A STOP DOCCURS AT THE NEXT
SEQUENTIAL WORD FOLLOWING THIS
BRANCH, G1 WAS SET WRONG OR THE
BRANCH TEST FAILED.

G10=1; SHOULD BRANCH TO ADR 205E

~SET DR-7 TO CONTINUE BR TESTS.

IF A STOP OCCURS AT THE NEXT
SEQUENTIAL WORD FOLLOWING THIS
BRANCH, G1 WAS SET WRONG OR THE
BRANCH TEST FAILED.

Gll=13; SHOULD BRANCH TO ADR 207E

CPU MODE AND DR 7 OFF,

THIS COMPLETES BDIA BRANCHING
TESTS.

e 3 e e e A e o 3 3 ek afe 3k 3k ok ke o 3 ek kool e ok sk ol ofe e e ok 3k ok e ke ik ake ke Sk ke sk 3 ok e i ke el e ko ke sk Xk ok ok Ak e ok kK

~MANY OF THE WORDS IN THIS TEST CAUSE ALU ERRORS IF THE CKT
BEING TESTED FAILS AND THEREFORE DO NOT HAVE TO BE TESTED BY BR WDS
e ke sk ok ek ek ke Yook ek ok e sk ok ke ok ke e ek ate e ko ok 3 ke ok e g feokk ok ok ok sk skl e o s o ok ook sk e ok ek e ook ok

*%FF=00-00 WITH NO CARRY

CHK FOR DYN BIT O BEING OFF.,
CHK FOR DYN BIT 7 BEING OFF,
CHK FOR DYN BIT 6 BEING OFF.,

CHK FOR DYN BIT 3 BEING OFF
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ADDR

2084
208C
208¢€

2090
2C92

2094
2096
2098
209A
209C
209€&
20A0
20A2
20A4
20A6
20A8
22 AA
2CAC
2CAE
2080
2082
2CB4
20B6
20B8
20BA
20BC

20RE
20C0

20C2
20C4

20C6
20C8
20CA
20CC

WORD

6EES
ACDA
2E0D

ACDA
TEE1

F494
TEE1
6EE3
2E5F
6EE3
6EEQ
CESF
C4A2
2E87
3E27
2EEF
2ETT
1E87
1EB7
2EF7
0El1l
FOB4
ECB6
1EFB
AQE?2
1EF3

AQEZ2
3E15

AQE?2
3E0D

2E1D
2FF5
ADDA
COFFD

SEQUENCE NO.

BDIA
RDIA
BDIA
BRDIA
BDIA
BDIA
BDIA
BDIA
BDTA
BDIA
8DIA
BDIA
BDT A
BDIA
BDTA
BNTA
BDIA
3DIA
RNIA
BDTA
BDIA
ROTA
BDT A
RDI A
BNIA
BDIA
RDIA
BRDIA
BDIA
301 A
83NIA
BDIA
BDIA
BDTA
BDTA
BDIA
RANDTA
BDIA
RDIA
BROT A
3DTA
RDIA
BOTA
BDIA
BDIA
BDIA
BDIA
BOIA
BDIA
BDIA
BDIA

136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186

#* 3

*

¥k

*

¥* ¥#

LABEL

NOACER

WT3ER1

DCTERR
DCHERR

NEXTSEQ

195

195

147

154

163
164

201

201

201

195

NEXTLABEL

CK&4FF

CK4FF

NOACER

WT3ER]

DCTERR
DC6ERR

CK&4FO

CK4FO

CK4FO

CK4FF

STATEMENT

HO=HC $HO
BAL

HO=HO +K0O0

BAL
HO=HO-HO +1

BR IF AC=0C
HO=HCO-HC+1
HO=HO+HO
HO=HO +K55
HO=HQ +HC

HOC=HC+HO+1

L =HOLKK55
BR IF INZ
HO=0$K88
HO=HO$K22
HO=HO+KEE
HO=0%K77
HC=HQ*-K88
HO=HO*~KBR
HO=0%KFF
L=HC+K(C1
BR IF LINZ
BR IF HINZ
HO=HO<KKOQOF
BAL
HO=HO*-KOF

BAL
HO=HO$K10

BAL
HO=HO-K0O

HO=HO+K10
H1=0$KFO
BAL
L=H1<KFO

CLOAD=%E60y EC LEVEL=128266 PAGE
COMMENTS
*%FF=FF $FF
*%BRANCH TO CHECK HO FOR FF
**FF=FF+00

IF A STOP OCCURS AT THE ADDRESS
OF THE WORD BELOW, THE CHECK FOR
FF HAS FAILED.

*%00=FF-FF+1 WITH A CARRY
IF A STOP OCCURS AT THE ADDRESS
OF THE WORD BELOW, THE CHECK FOR
FF HAS FAILED.

*%SHOULD HAVE DYN 3 BIT ON

**%00=00-00+1

*%00=00+00

*%55=0C+55

**kAA=55+55

*%55=AA+AA+]

**00=55<55

¥*%HC SHOULD BE 55 AND DYN BITC=1

*%88=00%88

*%¥AA=88%22

*%k98=AA+EE

**¥T7=00%77

*%T7=T77%*-88

k%k44=TT*-BB

*%¥FF=0C$FF

*%00=FF+01
CHK FOR DYN BIT 7 BEING ON.
CHK FOR DYN BIT 6 BEING ON.

*%FO=FF<QF

*%BR 70 CHECK HC FOR FO

*%FQO=FO0*-0F
IF A STOP OCCURS AT THE ADDRESS
OF THE WORD BELOW, THE CHECK FOR
FO HAS FAILED.

*%BR TG CHECK HO FOR FC

*%F0=F0$10C
IF A STOP OCCURS AT THE ADDRESS
OF THE WORD BELOWs, THE CHECK FOR
FO HAS FAILED.

*%BR TO CHECK HC FOR O

*%EF=F0-00
IF A STOP OCCURS AT THE ADDRESS
OF THE WORD BELOW, THE CHECK FOR
FO HAS FAILED.

*%FF=EF+10

*%F0=00+F0

*%*BR TO CHECK HC FOR FF

*%00=FO<FO
IF A STOP OCCURS AT THE ADDRESS
OF THE WORD BELOW, THE CHECK FOR
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CLOAD=%E60y EC LEVEL=128266 PAGE 40

ADDR WORD SEQUENCE NO. LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS
BDIA 187 * FO HAS FAILED.
20CE C4CE BDIA 188 ALUER2 188 ALUER2 BR. IF INZ *%H]l SHOULD BE FO AND DYN BIT 0=1
2000 1FF5 BNDIA 189 Hl1=H1*-KFO *%00=F0*-FO0
2CD2 C4D2 3DIA 19¢C ALUER3 190 ALUER3 BR IF INZ *%H1 SHOULD BE ZERO AND DYN BIT 0=1
20D4 2EFS5 RDIA 191 HO=08$KFQ *%FO0=00%F0
2006 AQE2 BDIA 192 201 CK4fFO BAL *%BR TO CHECK HO FOR FO
20D8 AQES RDIA 193 207 MORTST BR *%¥BR TO MODE REG SET/RESET TEST
BDTA 194 * e 2 ek e 3k % i Ak e el e i 5 sle Kk ek ok ok ok sfe sk o sk sl o dkeale e ok ok ok s e sk sk ok ok 3k % Sk e 3k e ke Sk e dleafe sl ook 3 ok ok o ok ok ke ok ok K
2CDA CEFF 3DIA 195 CK&FF L=HOLKKFF HC SHOULD BE FF
20DC C4E1 BDIA 196 ' 198 ZISOK BR IF Z=0 AND DYN BIT 0O=1.
2CDE 2810 BNIA 197 ANOTFO SET DR K=01 SET DR 7 AND DO A RTN WHICH
2CEC 128€ BRDIA 198 Z1S0K RTN WILL CAUSE A STOP WITH THE
BDIA 199 * ADDRESS OF THE BAL TO
BDOTA 2CO * THIS SUBROUTINE + 4.
20E2 CGEFD BDIA 2C1 CK4FO I=HO<KKFO HO SHOULD BE FO
20E4 C4DE BDIA 202 197 ANOTFO BR IF ZINZ AND DYN BIT C=1.
2TEH 128F BNDIA 203 RTN
BDIA 2C4 * e ok o 3 ok ak 3ok ek Aok e e e e el sk X %e sk skl o ook ke ok ok e ade dde e ke ok ok ek ale sl sk e iz e o e ok i ok ok sk ol ok ol e e o e ok o ek ke
3ADIA 205 * TEST MODE REG FOR SET/RESET
3NIA 206 * ¥e 3k e a3 e i e ok ok ok 3 3k e s e dke ko o ol de sk sl e kool e ok ool ok skl ok e i ke et ok e ak ik 2k e alk deole e e e ok o i ok o ik koK 3K Kk A
20E8 24F6 BDOTA 207 MORTST SET MODE K=3F **SET LS AND EXT MODE 7O 7
20EA 578F BDIA 2C8 10=BA % 10=XITIXIII
2CEC 1887 BNTA 2C9 [0=1C*-KB8 ** 10=77
20EE 087F RDITA 210 L=10<KT7
20F0 EOFC 3DIA 211 MDSTHI 211 MDSTHI BR IF HINZ LOOP IF MODE REG 2-4 NOT ALL ON
20F2 FOF2 BDIA 212 MDSTLO 212 MDSTLO BR IF LZINZ LOOP IF MODE REG 5-7 NOT ALL ON
20F 4 2400 3DTA 213 - SET MODE K=00 **SET LS AND EXT MODE TO ZEROD
2CFé6 574F 3DIA 214 GO=BA *%*G0=X000X00C
20F8 C487 BDTA 215 I=G0*-K88 *%7=C0
20FA EOFA BDTA 2154 MDRTHI 216 MDRTHI BR IF HZINZ LOOP IF MODE REG 2-4 NOT ALL OFF
2CFC FOFC BDIA 217 MDRTLO 217 MDRTLO BR IF LINZ LOOP IF MODE REG 5-7 NOT ALL OFF
BNDIA 218 * e 3 3 ek 3ok ok Xk Xk ok kol ol sk gk ok ok i ko kol ki i o e sk ok S ok ook Xk ok Sk e i e e deak ok e dkeak o ok ek deole ok X e e K X
BDIA 219 * BEGIN STORAGE TEST
BDIA 220 * % 3 3 o 3k sk ko e ok kol sesle slesle ek e A ool o e ok sk e o 3 stoak o e ale ke ake ik e e v it e ok ik k3 3k i 3k ke kX ok 3l ok o e ok ak ok e Xk
20FE 2EF7 BRDIA 221 HO=0%KFF
2100 2FF7 BDIA 222 H1=0%KFF *¥H=FFFF
2102 6EC2 BRDIA 223 STH H DC,88 *%*CTRL ADDR C388=FFFF
2104 2EQ5 BRDIA 224 HO=0$KCO
2106 2FC5S BDIA 225 H1=0$KCO *%H=0000
2108 4EQ02 BRIA 226 RDH H DC,B8 *¥%READ CTRL STOR 0088 INTO H REG
21CA CFFF BDIA 227 I=H1<KFF *%00=FF<KFF
210C EC8C BDIA 228 DCR1ER 228 ODCR1ER BR IF HINZ LOOP IF H1 HIGH IS NOT F
210E FO8E BDIA 229 DCR2ER 229 DCR2ER BR IF LZINZ LOOP IF H1l LOW IS NOT F
2110 1EFF BDIA 230 HO=HOLKKFF *¥Q0=FF<FF H=00FF
2112 €492 BDIA 2321 DCROER 231 DCROER BR IF INZ ¥%SHOULD HAVE READ FF IN 7O HO
2114 2E33 BDIA 232 HO=0%$K03
21156 2F87 RDIA 233 H1=0%$K88 %% H=0388
2118 6FEB BDLA 234 STB Hl CSsH+1 ** CTRL ADDR 0388=88FF H=0389
211A 6FEA BDIA 235 STB H1 CS,H-1 ** CTRL ADDR 0388=8889 H=0388
211C 44E8 ADIA 236 RDH G CS,H+2 *% G=8889 H=038A

211E 2F13 BDIA 237 : H1=0%$K01 *% H=0301



ADDR

2120
2122
2124
2126
2128
212A
212C
212¢
2130
2132
2134
2136

2138
213A

213C
213E
2142
2142
2144
2146
2148
214A
214C
214E

08EC
O8EE
08FO
08F2
08F4
08F 6
08F8
O8FA
C8FC

o800
0802
0804
08C6
0808
080CA

WORD

C48F
EOA2
FOA4
257F
C4A8
2E05
5SEA
C4AE
2E45
3FE9
25F7
75€0

2505
55EA

O5FF
C4BE
FB34
44E6
044D
C4C6
75F1
C4CA
CopL
88EC

D1ED
E1FEF
2E87
2F05
6E12
6E22
3EEQ
2FT7
8802

4E02
2E18
2F1D
CAOD
6EQ2
81388

SEQUENCE NO.

BDIA
BNDIA
BDIA
RDIA
BDIA
BDTA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
ADTA
BDIA
3DIA
RDIA
3D0TA
BDTA
80TA
RDIA
BDIA
3DTA
3DIA
RDT A
30T A
BOIA
BDIA
BDI A
BDIA
3DTA
BRDTA
BDIA
BOTA
RDIA
RDIA
BDI A
RDIA
RDIA
BDIA
RDIA
RDIA
BDIA
3DIA
BDIA
BDIA
BDIA
BDIA
83DIA
3D1A
RDIA
BDIA

238
239

240"

241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
27¢C
271
272
273
274
275
276
277
278
279
28¢C
281
282
283
284
285
286
287
288

LABEL
DCR3ER
DCR4ER

CSR1ER

BMODER

AUXSTT

*

AUXERR

DBMERO

DBMER1

AEND
*

*
e
ATABLE
L SADDR
CKS60F

AEND

ATABLE
MODCWD
REGMOD

#* # RO

NEXTSEQ

239
240

242

245

255
248
259
261

269

NEXTLABEL

DCR3ER
DCR4ER

CSR1ER

BMODER

AUXERR
AUXSTT
DBMERD
DBMER1

LSADDR

CLOAD=%E60,y EC LEVEL=128266 PAGE

STATEMENT COMMENTS
7=G0<K88 *¥00=88<88
BR IF HINZ LOOP IF H1 HIGH IS NOT 8
BR [F LZNZ LOOP IF H1 LOW IS NOT 8
Gl=Gl+K77 *%0Q0=89+77
BR IF ZINZ *%¥SHOULD HAVE READ 89 IN T0 G1
HO=0%KO0O0 *%x H=0001
RDB G1 AS,H=-1 *%H=0000
BR IF ZINZ **ARITH MODIFIER OFF B REG FAILED IF BR
HO=0%$K40 , *% H=4000
H1=0-KEQC % H=401F
Gl=0%KFF #%kG=88FF
STB Gl AS,H *%1ST PASS AUX ADDR 4ClE=XXFF H=401F
*%2ND PASS AUX ADDR 401E=FFFF H=401E
G1l=0%K0C **G=8800
RDB G1 AS,H-1 *%G=88FF AFTER 1ST PASS, H=401E
ok AFTER 2ND PASS, H=401D
Z=G1<KFF *%¥Q0=FFLFF
BR IF ZINZ *%SHOULD HAVE READ FF IN TO 61

BR IF H1 BIT7=0

G=H *% G=401D H=401D DAL BYTE MOD TEST
I1=G0<K40 ** 00=40<40

BR IF ZINZ *% SHOULD HAVE MOVED 40 FROM HO TO GO.
Gl=Gl-Hl+1 % 00=1D-1D+1

BR If INZ *%* SHOULD HAVE MOVED 1D FROM Hl TO Gl
RST § K=06 RESET S5 AND Sé6.

BR *%BR TO X LINE ADDRESSING TEST

e e ek e sk ook ok A dkok ek i ok ok sk sl o e ook ol skook sk ok ek ol X ek o ok 3 o ok vl vk k3 K ok ek ok e ok ok 3k ok ke

X LINE ADDRESSING

% e ek e 3 3k e Xk ek ok e Sl skl sje ol ke s i e e e e e Sk e ok ofe ke e ok vk ksl e ok sk ol sie e ale e e ol e e ok kR 3ol koK kol ok %

ADDR=08EC
269
270

281

ADDR=C80C

302

LSADDR
CKS60F

BEGMAD

CKPASS

FIRST PASS

NO BR., CHECK S5 0OFF.

BR IF S5=1

BR IF S6=1 NC BR., CHFECK Sé& OFF.

HO=0$K88 XXXK ADDRESSABLE 8A AND 8C
H1=C$KCO X SET TO 8800 WHICH IS

STH H DC,8A X BR TO 0800

STH H DC,8C X

HO=0-KED 0000 H SET TO 1F77. THIS IS THE
H1=0$K77 0 INIT VALE REQ'D FOR A=0$KK
BR BR TO 0802

RDH H DC,88 XXXX MODIFY CTRL WD AT K88.
HO=HO+K(C1 X

H1=H1+K10 X

BR IF HO BIT4=1

X BR AFTER 8TH PASS..

STH H DC,88 X
XCTL'8388* BR TO K ADDR 88 AT ADDR 0388,
FUNCTION PERFORMED BY CTRL WORDS IN K ADDR. CTRL STORAGE

88 2XX7 A=0%$KK

SECOND PASS THIRD PASS FOURTH PASS
88 OXXF Z=A<KK 88 4XX3 B=AXH+BL 88 OXXF Z=A<KK
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ADDR

080C
080E
0819
0812
0814
0816
0818
081A
081cC
081E
0820
0R22
0824
0826
0828
082A
cg2cC
082F
0830
0R32
0834
0836
0838

03D8
03DA
03DC
03DE
03E0
03E2
03E4
03F6
03E8

WORD SEQUENCE NO. LABEL

E1A3
2020
E190
2ECS5
3E43
2F85
3FA3
6E12
2EF7
3F89
8872
0020
E1AS5
D1AC
0040
8308
2040
D1AE
4E22
6E12
3EC9
5EF1
8802

4812
3935
2928
68E2
2A25
2BF5
3873
2C25
2D15

BOTA
BDTA
RDTA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDOIA
BDIA
BDIA
RDIA
BDTA
BDIA
BDIA
ANTA
BDIA
BDIA
BDIA
BDIA
BOIA
BDIA
BDIA
ADTA
RDIA
BDIA
BDIA
8DIA
BNDIA
BDIA
BNDIA
BDIA
BDIA
BDTA
BDT A
BDIA
BDIA
BDTA
BDTA
BDILA
8014
BDIA
BDIA
BADIA
BOTA
BDIA
BDIA
BDIA
BDIA

289
290
291
292
2913
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
233
334
335
336
337
338
339

#* 3 3 R 3 3 O  # R H*

CKPASS

CKS6E1

PASS24
CKS6ED

NOT4TH
CKSS5E1

ATABLE
LSSETY

NEXTSEQ

8A
8C
313

304

281

314
318

331

319

281

NEXTLABEL STATEMENT
2087 UO=0%K88 Q008F Z=U0<88
2197 U1=0%$K99 019F ZI=U1<99
22AT7 VO=0$KAA 02AF Z=VO0O<AA
23B7 V1=C$KBB 03BF Z=V1<KBB
24C7T GO=0$KCC 04CF 71=G0<CC
2507 G1=0¢$KDD 05DF 7I=G1<DD
26E7T DO=0S$KEE C6EF ZI=DOKEE
27F7 D1=0$KFF O7FF Z=DIKFF
BR 8A BR IF INZ
TO MODCWD. T0 008A.
BR 8C B8R
TO MODCHWD. T0 MODCWD
PASS24 BR IF Sé6=1
SET Sé6
CKS6€E1 BR IF S6=0
HO=0$KCO
HO=HC $K0 4
H1=0%$K80
Hl=Hl $KOA
STH H DC,8A
HO=0$KFF
H1=0-K80
BEGMOD BR
RST Sé6
CKS6ED BR IF S6=1
NOT4TH BR If S5=C
RST S5
LLSSET BR
SET S5
CKS5FE1 BR IF S5=0
RDH H DC,8C
STH H DC,8A
HO=0~-KCO
H1=HCX
BEGMOD B8R

CLOAD=%E60, EC LEVEL=128266 PAGE
COMMENTS
4003 UGC=UOXH+UOL CO8F Z=U0<88
4113 Ul=ULXH+U1l 019F Z=Ul1<99
4223 V0=VOXH+VOL C2AF Z=VO<KAA
4333 V1=VIXH+VIL C3BF Z=V1<88
4443 GO=GOXH+GOL C4CF 7=60<CC
4553 Gl=GlXH+G1L C5DF Z=61<DD
4663 DO=DOXH+DOL 06EF Z=DO<EE
4773 D1=D1XH+DI1L O7FF Z=D1<FF
8A BR 8A BR IF ZINZ
TO MODCWD. TO 008A.
8C BR 8C BR
TGO MODCWD TO MODCWD

CHECK PASS. BR AFTER 2ND OR 4TH.
S6=1 TO SAY NEXT PASS IS 2 OR 4.
CHECK SET OF S6

XXXX SET B8A TO C48A WHICH IS

X BR IF ZNZ T0O O08A

X

X

X

0000 H SET TO FF7F. THIS IS THE

0 INIT VALUE REQ'D FOR Z=A<KK
BR TO BEGIN MODIFIC OF CTRL WD.
PASS 2 OR 4 JUST FINISHED. RESET
S6 TO INDICATE NEXT PASS IS 3RD,.
$5=1 INDICATES 4TH PASS COMP,

BR TO LOCAL STOR SET/RESET TEST
NEXT PASS IS THIRD

CK SET OF S5.

XXXX RESTORE 8A 1O BR TD 0800

X
0000 H SET TO 3FF3. THIS IS INIT
0 VALUE REQ'D FOR B=AXH+BL

BR TO BEGIN MODIFIC OF CTRL WD.

e e 3je 3k o e ook e afe ek e ok ik ke dlele el kole sle e ok s e ke ook 3k sk 3ok ok ek e ek ke e ok s ke e e ik ik e ok Sl ok e ok ke e ol ok ook ek

b3

LDCAL STORAGE SET/RESET ROUTINE..see

ZONE 7ERO

e e il ok ke o e i ok ook e ke el o e ik kol X sl e el sk e afe el deale skl ke ak e ok ol sk a3k ke ok ek 3ok e sk sl sk ok ok e ak kool kool ok e ki ok

ADDR=03D8

ROH [ DC,8A
I1=11%K30
[1=11+K02
STH I DC,BC
T0=C0%K20
T1=0¢KFO
T1=T1$KC7
PO=0%$K20
P1=0%K10

I=C48A XXX K-ADOR BC IS SET TQ
I=C4BA X  C4BC WHICH IS A
[=C4BC X BR IF INZ

X TO ITSELF,

XXXX T SET 7O 2CF7 WHICH IS
X UO=0%$KFF

X

0000 P SET TO 2018 WHICH IS

0 Uo=U0+K0O1
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ADDR

O3EA
03EC
O3EE
03F0

032C0
03C2
03C4
03Cé6
03C8
03CA
03CcC
N3CE
03D0
03D2
03D4
03D6

03F2
D3F4
03F6
O3F8

03FA

03FC
03FE

083A
083C
083E
0840
0842
0844

WORD

apB3

2E05
2F13
83D0

ca4CC
4AC2
4CD2
4EF?
2A1R8
2C18
2E1R
EOF2
6AC2
6CD2
6EF2
R2R8

2505
2518
F4FD
C4F4
5007

2413
883C

6443
2505
7543
2808
050D
3800

SEQUENCE NO.

3DIA 340
BDIA 341
BDIA 342
BNIA 343
RDIA 344
BRDIA 345
BDIA 346
BDIA 347
BNIA 348
BDIA 349
BDIA 350
BRDIA 351
BRIA 352
BDIA 353
BRDIA 354
ANIA 355
ADIA 356
BOTA 357
BDIA 358
BDTA 359
RDIA 360
BDIA 351
ADIA 362
RDIA 363
ADIA 364
BDIA 365
BNIA 366
BDIA 367
ROIA 368
BOIA 369
ANTA 370
BDIA 371
BDIA 372
BRDIA 373
3DIA 374
BOIA 375
BDIA 376
BDIA 377
BDIA 378
BDIA 379
BDIA 380
RDIA 381
BDIA 382
BDIA 383
BDIA 384
BDIA 385
BNIA 386
BDIA 387
BDIA 388
BDIA 389
BDIA 390

CLOAD=*E60y EC LEVEL=128266 PAGE

D 36 # % R o oK ¥ DO

LABEL NEXTSEQ  NEXTLABEL STATEMENT COMMENTS
P1=P1$KOB 0
HO=0$KQO0 XXXX H SET TO 0001 WHICH IS
H1=0$K01 X 2=U0+K00
355 STNWCW BR BR TO STORE THE THREE CONTROL
* WORDS JUST BUILT IN T, P, AND H.
AEND
ATABLE ADDR=03CO
NOTRST 347 NOTRST BR IF INZ CK THAT ALL BITS WERE RESET.
RDOLCW RDH T DC,B8 READ OLD CTRL WORDS.
RDH P DC,BA READ OLD CTRL WORDS.
RDH H DC,BE READ OLD CTRL WORDS.
TO=TO+KO1 MODIFY CTRL WDS...INCREMENT X.
PO=PO+KO1 MODIFY CTRL WDS...INCREMENT X.
HO=HO+KO0 1 MODIFY CTRL WDS...INCREMENT X.
373 DYNCRT BR IF HINZ BR IF SIXTEENTH PASS COMPLETED.
STNWCW STH T DC,B8 STORE NEW CONTROL WORDS.
STH P DC,BA STORE NEW CONTROL WORDS.
STH H DC,BE STORE NEW CONTROL WORDS.
XCTL'83R8!'  BR TO K-ADDRESSABLE 88.
END
e 3k Ao 3o e e o ok Ak ok ek el aleoke sl sl sk ok o sk e e e afe ek 3l e afkol ok sk ok ke kxS ke i vie e e ke sk e ok e o ke e ke S e ok ak ok ok ke 3k ook ok
* THE 4 CONTROL WORDS BELOW WERE BUILT IN K-ADDRESSABLE CONTROL
* STORAGE AND BRANCHED TO FROM THE WORD IMMEDIATLY ABOVE THESE COMENTS.
* THIS IS DONE 16 DIFFERENT TIMES, WITH *X' INCREMENTED EACH TIME TO
* MODIFY THE FUNCTION OF THE WORDS.
* K-ADDR B8...CTL STOR ADDR 0388 EQUALS 2XFT7  A=AS$KFF
* K-ADDR BA...CTL STOR ADDR 03BA EQUALS  2X1B  A=A+KOl
* K-ADDR BC...CTL STOR ADDR 03BC EQUALS C4BC  BR IF ZNZ TO ITSELF
% K=ADDR BE...CTL STOR ADDR O3BE EQUALS  CX01  Z=A+KO0O
»*
ok ek 3 e ok o 3 e oo ek e ode v sl e ok s e sle Sl sl sl ok ook o ade e el e e e 3 ok ke ae sk ke 3l ke ke e ol ok e e e ok e ol o ko 3k e ke ok ke ok ok Mok ak
TABLE ADDR=03F2
ok 3k ek s s %k e ok ek s ok e e Bk dele e ol e e ok i e vk ek sk vk ke e e 3k ak e deofe el 3k ak vic ok ke e ol e e e e e ok ok o e 3k 3k ok ki e 3k ok ok K
JYNCRT G1=0$K0O *%SET Gl TO ZERD AND THEN INCREMENT TO
Z INCR G1=G1+K01 *% OBTAIN ALL BIT COMBINATIONS ON Z BUS
381 ALUEDT BR IF AC=1 %*%END OF TEST--BR TO ALU OE TEST
374 ZINCR RR IF INZ *%BR BACK TO CHECK ALL Z BUSS BIT CUMB
sTOP *%¥DYN COND REG BIT 0 IS ON IN ERROR
* 3k sk 3k e e e a3 o dk ek deate dle ol e e sl sl vk e e e e e e sk sl e e ol dfe ok e e e skl ak e v Xk ek e ok ok sk e Xe ik sk ke ok ik ok kK ok ik ok ok ok
%* ALU ERROR DECTECTION TEST
* e ol Aok e ok ok ko ek dk ko o kool Sk X e ol X ke S sk e e ok sk i ek ok ok ek e e Sk e o ¢ e i e i el i o o i df oK skl ol e ok e ok ok K ok e ok ¢
ALUEDT GO=0$K01
386 ZEROG1 BR
AEND
ATABLE ADDR=083A
CKALOE G0=G0+G0
7EROG1 G1=0$KCO
G1=61-G0
SET DR K=CO #*%D[SABLE STOP ON ERROR & FORCE PLUS

1=G1<K00
SET DR K=80

**% SIDE OF ALU A ENTRY CAUSING ALU CK
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ADDR

N846
0848
084A
084C

084E
0850
c852
0854
0856
0858
085A
085C
085E
0860
0862
0864
0866
0868
086A
086C
086E
o870
0872
0874
0876
0878

QF1E
oF20
OF22
OF24
0F26
0F28
OF2A

BDIA
BDTIA
BDIA
BDTA
BDIA
BDIA
BDIA
BDIA

018
056
061
066
075
083
087
096

WORD

DACeé
1212
2800
C43A

2440
B 86E
OE3F
FED4
4F8C
6E80
FADA
CE3F
EADE
1212
88KE
OF1F
FEES6
4E80
6E8QC
C2E?2
4E8Q
3804
6FE80
CAF4
380¢C
128€E

EEQE
1212
SEFF
C4A4
2800
2020
9324

SEQUENCE NO.

BDIA
BDTA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA

BDTA
BDIA
BDIA
BRDIA
BDIA
BDIA
RNIA
BDIA
RDIA
BDIA
BNTA
BDIA
BOTA
BDIA
BDTA
BDTA
BDIA
BDTA
BDIA
BDIA
BDIA
BNIA
RDIA
30T A
RDIA
BDIA
3DTA
BDIA
BDIA
BDIA
BRDIA
DT A
BOIA
BDIA
ROIA
BOTA
BODIA
BDIA
BDIA
BDIA

008
063
061
366
cr2
080
084
096

391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
4C9
410
411
412
413
41 4
415
416
417
418
419
420
421
422
423
424
425
426
427
428
432
438

LABEL

ALCKER

#* 3% 2 #

ROCRCE

NOBPC

NOAPC

R1CRCE

CKSTPC

NOSDPC

AEND
ATABLE
NOSTAC

MCRSTE

AEND

NEXTSEQ

391

385

NEXTLABEL

ALCKER

CKALOE

STATEMENT

BR IF MC BITS=

RST MMSK K=91
SET DR K=00

BR IF GO BITO=

CLOAD=%E6Q0, EC LEVEL=128266

COMMENTS

0 **ALU ERROR SHOULD HAVE SET MC 5

0 *%BRANCH BACK TO CHECK EACH OE CKT

ek sl e e A ok Sk e e e sk ek kol sk sl e o e e skl sk sk sk o ke sde ok s o ke ke ok X koo o ok ok ks ke sk e ok ek o ok 3 ok oKk ok
STORAGE DATA, CONTROL WORD,STORAGE ADDRESS, A REG AND B REG

PARITY DETECTION TEST----DC REG BITS 3,6 AND 7 MUST BE OFF
e el e ok 3 o o ek ok sk o sk s ik o e ok e e e e o e ok s sk e ofe ke o e ek e ik sk ke sk ke e ok sk ok ok 3ok o ok ok ok o ok

415

402

405
407
415

411

418

ADDR=0OF1E
423

426

BCHK Cl1

CKSTPC

ROCRCE

NOBPC
NDAPC
CKSTPC

R1CRCE

NOSOPC

NOSTAC
MCRSTE

START

SET MODE K=04
BAL

I=H0O<K33

BR IF MC3=0
RDH H CS,!
STH H CS,I1

BR IF MC7=0
I=HQO<KK33

BR IF MCé6=0
RST MMSK K=91
BAL

Z=H1<K1l1

BR IF MC3=0
RDH H CS,I
STH H CS,!1
RTN H MMSK1=0
RDH H CS,1
SET DR K=A0
STH H CS,I

BR IF MC4=0
SET DR K=80
RTN

BR IF MC2=0
RST MMSK K=91
H1=MC

BR IF INZ
SET DR K=00
SET Sé

BR

**STORE ADDR OF CHECK DAYA TO BE READ
*%THIS ADDR CONTAINS OCE3F

*¥*%SHOULD HAVE RO CTRL WORD PARITY CHECK
**H=0E3F WITH EVEN PARITY IN HO
*%RESTORE CHECK DATA WITH GODD PARITY
*¥*%SHOULD HAVE SET B REG PARITY CK LATCH
*%SET A REG PARITY CK LT & RST DC3,647
*%*SHOULD HAVE SET A REG PARITY CK LATCH
*%¥RESET MC REG

**STORE ADDR OF CHECK DATA TO BE READ
*%THIS ADDR CONTAINS OF1F

*¥*%SHOULD HAVE R1 CTRL WORD PARITY CHECK
*%H=CF1F WITH EVEN PARITY IN H1
**%RESTORE CHECK DATA WITH GOCD PARITY
*%CAUSE STOR ADDR CK--Hl=1F WITH P BIT
*%1ST LOOP H=CE3F,0N 2ND LOOP H=0F1F
**DISABLE STOP ON ERROR AND FORCE

*% STORE BITS P2 AND P1 TO MEMORY
*%SHOULD HAVE SET STOR DATA PARITY LT
*%RST FORCING OF STORE BITS PO AHD Pl
*%RTN FOR ADDITIONAL TESTING & 2ND LOOP

¥*%SHOULD HAVE SET STORAGE ADDRESS CHECK
**%RESET MC REG

*%CHECK RESET OF MC REG

*%*MC REG SHOULD HAVE BEEN RESET

**ALLOW STOP ON ERRDR

e 3k ek Ak i Ak 3k el ek e i ok ol ol e i st ok e ok ok afe e ek e e ok

* CROSS REFERENCE FOR CSECT BDIA *
e e ke kol s o ok ok ek sk fe o ke sk sk ek e sk kol ok kol ok ok

PAGE
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BDIA
BDIA
BDIA
BDIA
BRDIA
BDTA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDTA
BDTIA
BDIA
BDIA
BDIA
BDIA
RDTA
BDIA
BDIA
BDIA
BDIA
BDIA
BDTA
RDIA
BDIA
BDIA
RDTA
BDTA
RDIA
BRDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA

101
106
114
122
125
132
133
134
135
147
154
163
164
188
190
195
197
198
201
207
211
212
216
217
228
229
231
239
240
242
245
248
255
259
261
269
270
281
302
304
313
314
318
319
331
347
355
373
374

BDIA
BRDTIA
BDIA
BDTA
BDIA
BDIA
BDIA
BOIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDTA
BDIA
BDIA
BDIA
BNTA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BNDIA
BDIA
BDTA
BDIA
BDTA
BDIA
BDIA
BDTA
BDIA
BDIA
BDIA
BDIA
BDTA
BDTA
BDIA
3DIA
BDIA
BDIA
BDIA
BDIA
BDTIA
BDIA

101
103
111
054
119
132
133
134
135
147
154
163
164
188
190
137
202
196
166
193
211
212
216
217
228
229
231
239
240
242
245
2556
255
259
261
263
270
277
283
304
302
314
315
319
317
347
343
354
376

BDIA 142

BDIA 171

BDIA 269

BDIA 312

BDIA 183

BDIA 176

BDIA 324

e X ok ok ok s ok sl dk o e sl sk ok ok e o ade ok e ko ok e adk sl e ok Sk ok ok ok

* CROSS REFERENCE FOR CSECT BDIA x*
s ok ek ok s kel e ke ok ke o sl ok ok ok ok e sk ok ok ok e ok

BDIA 192

CLOAD=%E60, EC LEVEL=128266
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BDIA
BDIA
BDIA
BRDTIA
BDIA
BDTA
BDIA
BDIA
BDIA
BDTA
BDIA
BDIA

381
385
386
391
402
405
407
411
415
418
423
426

BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BNIA
BDIA
BDIA
BDIA

375
394
382
391
402
405
407
411
400
418
4273
426

BDIA 409

o 3 3 Ak s a3k o Ak sl ek Ak X dk ol vk e ok sk ok o dk ok Ak o ok sl %ok ok

* CROSS REFERENCE FOR CSECT BDIA x*
e ok ek o ok okl ok o sk ok o e ko ook ke o ok ok ok ok o ok

CLOAD=%E60Q,

EC LEVEL=128266

PAGE 46



LoC

0220
0222

1028
102A
102C
102E
1030
1032
1034
1036
1038

BMCK DESCRIPTIVE

WHEN A MACHINE ERROR OCCURS (SEE -MC- REGISTER),
MACHINE CHECK TRAP IS TAKEN IF -
MMSK 8 AND 9 NOT ON
MACHINE CHECK MASK LATCH ON

A

(MW BIT 5)

[F MMSK 8 OR 9 ARE ON AND A MACHINE ERROR OCCURS,
HARD STOP LATCH IS SET AND THE SYSTEM STOPS.

THE

IF THE MACHINE CHECK TRAP IS ALLOWED THE TRAP ADDRESS
0220 IS FORCED ON THE SAR LINES AND THE -BMCK- ROUTINE IS
ENTERED AT LABEL * TRAPWD *,

MMSK BITS 0-6 ARE TESTED AND IF ANY ARE ON (INDICATES
THAT AN I/0 TRAP OPERATION WAS IN PROGRESS WHEN THE MACHINE
CHECK OCCURED), THE I/0 DPERATION WILL BE TERMINATED, AND
AN ATTEMPT T0O CAUSE AN I/0 INTERRUPT IS MADE. IF MMSK BITS
C-6 ARE NOT ON, A MACHINE CHECK INTERRUPT TAKES PLACE.

CLOAD=%E60, EC LEVEL=128266 PAGE 47

TEXT

SINCE THE LOGOUT LATCH IS SET IN THIS ROUTINE, NO CPU
INSTRUCTION WILL BE EXECUTED UNTIL THE PRINTOUT OF THE
LOGOUT AREA IS COMPLETED. ANY PREVIOUS PR-KB OPERATION
IN PROCESSy SUCH AS ALTER/DISPLAY, INSTRUCTION STEP ADDRESS
TYPE- OUT, OR NORMAL PR-KB FUNCTIONS WILL BE FORCED TO
TERMINATE., THE PRINT OUT OF THE LOGOUT AREA STARTS AFTER
A CARRTAGE RETURN WITHOUT ANY HEADER INFORMATION.

THE -BCHK~ ROUTINE LOADS THE LOGOUT AREA IN PROGRAM
STORAGE, LOCATIONS 0080 - D085, WITH THE INFORMATION LISTED
BELOW. THE -ALDP- ROUTINE HANDLES THE PRINTOUT OF THIS
LOGOUT AREA ON THE PR-KB.

MACHINE CHECK LOGOUT AREA
e e e e e ookl sk St e ok ek oK ok sl e ok Sk el e ol e ek ok % ek sk ok sk e skl sk i e e ek kol sk ok ook ol el Skt sk s sl e s ok e koo e kol sk d skl soje sk o i ok ik s ol ek ek sk ok sl i ok ek e ok ok ok ek o ook ok e oK ok ok ek o Kk

MACHINE CHECK REGISTER

LOC 0083 LOC 0084-0085

ERROR COUNT BACKUP ADDRESS-
ADDRESS OF THE
CONTROL WORD IN
OPERATION WHEN
THE MACHINE CHECK
OCCURRED.

FILE CONTROL CHECK

STORAGE PROTECT PARITY CHECK
STORAGE ADDRESS PARITY CHECK
CONTROL WORD PARITY CHECK
STORAGE  DATA PARITY CHECK
ALU ERRGR CHECK

A-REG PARITY CHECK

B-REG PARITY CHECK

COMMENTS

SAVE ADDR+2 OF FAILING MICRO WD
GET 0OUT OF TRAP AREA

TEMP STORE D REG FOR CHNL

MOVE MMSK (TRAP PRIORITY) REG
MDOVE BA(BRANCH CONDITION) REG
SAVE MMSK & BA REGS IN AUX K-7
SET LOGOUT LATCH

BR IF ANY MMSK BIT

SET TO CPU MODE & ZONE

MACHINE CHECK OLD PSW ADDR

GO TO STORE & LOAD MC PSW

oeso L0C 0081 LOC 0082
TRAP PRIORITY REGISTER BRANCH CONDITION REGISTER
{MMSK) (BA) {MC)
BIT BIT
CHANNEL HIGH PRIORITY TRAP, O- CHANNEL O INTERRUPT LATCH 0-
2311 DISK CONTROL TRAP 1- MODE BIT O 1-
CHANNEL LOW PRIORITY TRAP 2- MODE BIT 1 2=
2540 READER TRAP 3- MODE BIT 2 3-
2540 PUNCH TRAP 4~ IPL LATCH 4-
COMM, BIT SERVICE TRAP 5- LS ZI0ONE BIT O 5=
COMM, CHAR., SERVICE TRAP 6- LS ZONE BIT 1 6=
LEVEL 1 PRICRITY HOLD 7- LS ZONE BIT 2 1=
WCRD SEQUENCE NO. LABEL NEXTSEQ NEXTLABEL STATEMENT
BMCK 001 T MACHINE CHECK TRAP ROUTINE
BMCK 002 ATABLE ADDR=0220
3262 BMCK 0G3 TRAPWD LINK D MMSKG=1
9028 BMCK 004 006 GETOUT BR
BMCK 0C5 AEND
1612 BMCK 006 GETOUT STH D DA,8A
566F BMCK QC7 DO=MMSK
57T7F BMCK 008 D1=BA
7672 BMCK 0C9 STH D DA,9E
2610 BMCK 0210 SET BC K=01
A281 BMCK 011 032 INTRAP N BR IF MMSK=NZ
2400 BMCK 012 NOTRAP SET MODE K=00
2135 BMCK 018 Ul=0$K30
B368 BMCK 019 CSTS 106 PICKUP BR
€693 BMCK 032 INTRAP O 065 CHNLCK BR IF MMSKO=1

1000

BR IF IN CHNL HI PRIORITY TRAP



ADDR

1002
10C4
1006
10C8
100A
100C
100E
1010
1012
1014
1016
1018
1C1A
1C1C
147A
147C
147E
1480
1482

1484
1486
1488
148A
148C
148E
1490
1492
1494
1496
1498
149A
149C
149E
14A0
14A2
14A4
14A6
14A8
14AA
14AC
14AE
1480
1482
1484
1486

WORD

D695
E693
F697
€298
021A
021C
C21E
9034
98F8
96AC
2D02
B22E
2N40
A4DS8
2007
2400
5E3F
C4A7
1212

5672
2440
7672
2400
2185
420F
7618
7318
5710
2718
7718
5672
16C5
1713
6666
7618
9248
2404
2233
1F2E
2171
2R07
7A00
4632
261D
2710

SEQUENCE NO.

BMC K
BMC K
BMCK
BMCK
3MC K
BMCK
BMCK
BMCK
BMCK
BMCK
RMC K
BMCK
BMCK
BMCK
BMC K
BMCK
BMCK
BMC K
B MC K
BMCK
BMCK
BMCK
BMG K
BMCK
BMCK
BMC K
BMC K
BMC K
BMCK
RMCK
BMC K
BMC K
BMC K
BMCK
BMC K
BMCK
BMC K
BMCK
BMCK
BMCK
BMCK
R MC K
BMC K
BMCK
BMCK
BMCK
BMCK
BMCK
BMC K
BMCK
BMCK

036
040
044
045
058
060
261
063
065
067
o071
072
073
074
092
093
094
095
096
097
098
099
100
1CG1
1c2
103
1C4
1C5
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128

# % % 3 * 3t

LABEL

CHNLCK
DSKCHN
RDRTRP
PCHTRP

LOGOUT

NOTMC

| CLOAD=%E60, EC LEVEL=128266 PAGE
NEXTSEQ  NEXTLABEL STATEMENT COMMENTS
067 DSKCHN BR IF MMSK1=1 BR IF IN DISK CHAINING TRAP
065 CHNLCK BR IF MMSK2=1 BR IF IN CHNL LO PRIORITY TRAP
071 RDRTRP BR IF MMSK3=1 BR IF IN READER TRAP
073 PCHTRP BR IF MMSK4=1 BR IF IN PUNCH TRAP
RST MMSK K=51 NO ICA, RST MMSK 5 (BIT) IF ON
RST MMSK K=61 NO ICA,RST MMSK 6(GENERAL) IF ON
RST MMSK K=T71 RST LEVEL 1 PRIORITY
012 NOTRAP BR LEVEL 1 PRIORITY, NOT IN TRAP
DCLR 238 CCCXXX BR CHANNEL TRAPS
FILT 091 MCHCHK BR
SET RP k=10 SET READER MACHINE CK LATCH
ETTR 043 RQUEST BR GO BACK TO RDR TRAP ROUTINE
SET RP K=04 SET PUNCH MACHINE CK LATCH
ETRP 071 INLK BR GO BACK TO PCH TRAP ROUTINE
U0=0
SET MODE K=00C SET CPU MODE TO BR ON MC REG
V1i=MC MOVE MC REG
120 NOTMC BR IF Z=0 BR IF NOT MACHINE CK LOGOUT

RST MMSK K=91

RST MACHINE CHECK PRIORITY

FROM THIS POINT ON, A SECOND MACHINE CHECK WOULD CAUSE ‘A RETURN TO THE
TRAP ADDRESS 0220. IF THE SECOND MACHINE CHECK OCCURRED PRIOR TN THE
LAST INSTRUCTION, THE CPU WILL STOP WITH THE CLOCK OFF. THE LAST

INSTRUCTION ALSO RESETS THE MC REGISTER,

RDH D DA,9E
SET MODE K=(4
STH D DA,9E
SET MODE K=00

RD SAVED MMSK & BA FROM AUX K-7
BACK UP ZONE

XFER MC BACKUP ADDR TO AUX K-7
SEYT 10O CPU MODE & ZONE

Ul=0%$K80 SET UP ADDR OF LOGOUT AREA

STPG=UC DISABLE STORAGE PROTECT

STH D u+2 STORE MMSK, BA IN LOCATION 80,81

STB V1 U+l STORE MACHINE CK REG IN 82

RDB D1 U+0 READ LAST ERROR COUNT FROM 83

D1=D1+KC1 ADD 1 TO ERROR COUNT

STB D1 U+l STORE UPDATED ERROR COUNT IN 83

RDH D DA,9E READ BACKUP MICRO ADDR INTO D

DO=0C*-KCO STRIP BITS 041 - HZ,LZ

D1=D1%*-KO01 STRIP BIT 15 - ALU CARRY

D=D-2 MICRO ADDR POINTS AT FAILING WD

STH D U+2 MICRO WD ADDR OF FAILURE IN 84,5
CCOM 182 RSTRKY BAL RESTORE THE CPU KEY

SET MODE K=20 SET BACK TU 1052 MODE

VO=0%$KC3 HW COUNT EQUALS 3

RST TA K=F2 *%RST RDy WTy M-FORCE, ALDP, SHARE IF ON

Ul=0-KO07 U=00F8 - PRKB{1052) UCW ADDR

T1=0

STH T AS,U+0
RDH D DC,y8E
DO=DC+K10
D1=D1+K10

RST 1ST HW OF 1052 UCHW
READ OUT CONSTANT OF 4EOS8
SET D TO 5E18 FOR

TRDH H y+2?

48



ADDR

1488
14BA
14BC
148E
14C0

BMCK
BMCK
BMCK
BMCK
BMCK
BMCK
BMCK
BMCK
BMCK
BMCK

003
006
012
032
n65
067
071
273
092
120

WORD

6662
17AB
2185
88B8C
9A8E

SEQUENCE NO. LABEL

FILY
BMCK
BMCK
BMCK
RMCK
BMCK
BMCK
BMCK
DYPE
BMCK

BMCK
BMCK
BMCK
BMCK
BMCK

099
004
063
011
n3?
036
D44
045
021
295

129
130
131
132
133

BMCK 040

NEXTSEQ

ALDP 241
ALDP 146

CLOAD=%E60, EC LEVEL=128266

NEXTLABEL STATEMENT COMMENTS
STH D DC,9C STORE 'DOIT' WO FOR
D1=D1<KCA SET FLAGS FOR MC CK
Ul=0%$K80 SET UP ADDR

LINEFD BAL FOR A LINE FEED

COLCNT BR GO TO PRINT OQUT LOG
e ek ek e s ok ek sl koo e i ke oK ek sk ok ok ek Kok

* CROSS REFERENCE FOR CSECT BMCK *
¢ e e e ok sk o ke ok ok ool e ek sk ok ek ok ok ke ok ek o ek

ALDP ROUTINE
OR CE TRAP

AREA

PAGE
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CLOAD=*E60, EC LEVEL=128266 PAGE 50
BPSW DESCRIPTIVE TEXT

ENTRY POINTS TO THE BPSW ROUTINE

PROG WHEN A PROGRAM INTERRUPTION IS DETECTED DURING ENTRY A SUPERVISDOR CALL OR MACHINE CHECK TRAP CAUSES
INSTRUCTION PROCESSING THE BPSW ROUTINE IS ENTERED ENTRY AT THIS LABEL.
HERE. THE CURRENT PSW, ALONG WITH THE INTERRUPTION
CODE, IS STORED IN THE PROGRAM OLD PSW LOCATION AND LPSW ENTRY HERE IS TO COMPLETE THE 360 LOAD PSW
THE PROGRAM NEW PSW IS READ OUT AND PLACED IN INSTRUCTION DR TO LOAD THE IPL PSwW.
CONTROL,
INTBR ENTRY HERE IS FROM CONDITIONAL BRANCH INSTRUCTIONS
PROGA ENTRY IS MADE HERE IF A PROTECTION ERROR OR AN TD CHECK FOR ADDRESSING OR SPECIFICATION ERRORS.
EXECUTE INSTRUCTION IS DETECTED. PSW HANDLING IS
THE SAME AS FOR PROG ENTRY. INTXA
NINTXA ENTRY TO EITHER OF THESE LABELS IS FROM THE BSWI
ENTRYB ENTRY IS MADE HERE FOR EXTERNAL INTERRUPT, ROUTINE WHEN THE SOFT STOP LOOP IS EXITED.
CHANNEL INTERRUPT, OR CHANNEL INITIAL SELECTION.
HIGH ORDER HEX DIGIT FOR PROPER PSW ADDRESS IS SET WAIT THIS LABEL IS BRANCHED TO WHEN THE WAIT BIT IS
PRIOR TO ENTRY HERE. , TESTED AND FOUND TO BE ON.

PROGRAM STATUS WORD AND THE LOCATION OF THE CURRENT PSW

0 78 11 12 15 16 31 32 33 34 35 36 39 40 47 48 63
%24 e o e ok ¥l ok ok sk ook s e ol e ol of o e e e sk ok ok e ok 35 o ok ok e ok sk e e ok Sl 3 sk ok 3i o ok ki ok o s e 3k e sl e e e e ok ik Xk e e ok e 3 e ke i e ke e e e sk ok o Bk ke ke sk ke S e kX ik o ko Sl sl o s e e ke il sk ak o e e ik ke ke dfe e Xk o ok ok 3k
* * * * * * ¥ PROG * * *
%* SYSTEM MASK * KEY * AMWP .*  INTERRUPTION CODE #* JLC * CC * MASK * * INSTRUCTION ADDRESS *
* # * * * * * * * *
e vl ke sl 3k e ke e sleole ook ol e et deole Yok ik ol e e o e dieale ol afe ok df g Yool dje sl dfe ol o e e ale dje Sk e e e dke ez ek Dl sl e ol e ek Sk e i e ol e e ol e dje e 3 dje Ak ol Kk alk Yk el e 3k el X kol e e vl e e e e X kol ek ko dlk e dk ok ik sl Sk e ofe ik ol ol ke e afe oe ol ok
. AUX . AUX . AUX . . LS « LS . LS . . AUX .
. A8 . A9 . A9 . . GO . PO . Pl . . AA AB .
.0 7.0 3.4 7. . 0 3.0 3, . .

PSW ADDRESS ASSIGNMENTS
HE X HEX
20 INITIAL PROGRAM LOADING PSW
18 EXTERNAL OLD PSW 58 EXTERNAL NEW PSW
20 SUPERVISOR CALL OLD PSW 60 SUPERVISOR CALL NEW PSW
28 PROGRAM OLD PSW 68 PROGRAM NEW PSW
39 MACHINE-CHECK OLD PSW 70 MACHINE-CHECK NEW PSW
38 INPUT/OUTPUT OLD PSW 78 INPUT/OUTPUT NEW PSW

ADDR WORD SEQUENCE NO. LABEL NEXTSEQ  NEXTLABEL STATEMENT COMMENTS
BPSW 001 T PSW LOAD AND STORING 001

BPSW 002 *



ADDR

09FC
09FE
CACO
0AOQ2
OAC4
CAC6
OACS8
OAQA
CAOC
OACE
0Al10
0A12
OAl4
OAl6
0A1l8
DA1A
0AlC
OAlE
0A20
0Aa22
0A24
OA26
0A28
OA2A

- DA2C

OA2E
OA30
0A32
CA34
0A35
0A38
OA3A
0A3C
OA3E
OA4Q
0A42
CA44
0A46
0A48
OA&4A
0Aa4C
OA4E
QA50
OA52
DASA
OASC
0AS4
OA56
OA58
08EQ
08E2

WORD

2F07
2125
21€EB
2007
420F
5CEB
3E45
4NDES
E193
5892
54B2
C416
2E4D
D4l1A
2E4D
781A
TELA
TALA
5e82
TE10
214D
5C18
44CF
42DF
7C82
6004
5E18
5810
2020
4£D3
5ECB
1CC5
FC&40
3C45
2A07
7CC2
4FDF
EQ55
202G
F1D8
ABT1
0O9E3
FODA
AAD6
2B63
88E2
0004
F1D5
8448
2B53
2407

SEQUENCE NO.

BPSW
BPSW
RPSHW
BPSW
BPSW
RPSW
BPSW
3PSW
BPSW
BPSW
RPSW
RPSW
BRPSHW
BPSW
B3PSW
BPSW
RPSW
BPSW
BPSW
RPSW
BPSW
BPSW
RPSH
BPSW
BPSW
BPSH
3PSW
BPSW
BPSW
BPSW
3PSW
BPSW
BPSW
RPSh
ROSW
3PSW
3PSHW
3PS W
BPSW
BPSHW
BPSW
BPSW
BPSW
BPSW
BPSW
BPSHW
BPSW
BPSW
BRPSW
BPSW
RPSW

n03
004
005
006
sl 4
008
0C9
010
011
012
n13
014
015
016
017
718
19
G20
021
022
023
024
025
027
n29
030
231
032
033
034
N335
036
037
n38
029
ca4n
041
042
054
055
059
061
062
063
064
065
266
067
068
069
a70

LABEL NEXTSEQ
PROG
PROGA
ENTRYB
ENTRY
ENTRYA

Ol4
NOTEXC 016
WOW ols8
EXECA
EXEC
LPSW

039
NOT

066
INTBR

068
INTXA 069

064

CICY 008

SPEC

070
WAIT

066
INTX BSWI 008
ADDRER ©

PROG1

NEXTLABEL

NNTEXC

WOW

EXEC

NOT

WAIT

INTX
ADDRER N

SPEC
ISTART 3

PROG1

WAIT
CHECKE

STATEMENT

H1=0
Ul=0%$K20

‘Ul=UL1+KOE

uo=0
STPO=U0
HO=PCH
HO=HO$K40
HO=P1 XL $HOH
BR IF Sé6=1
RDH I DA,AA
RDH G DA, AE
BR IF G0O=0
HO=HO +K40
BR IF G01=0
HO=HGC+K40
STH I u=-2
STH H U=2
STH T U-2
RDH H DA,AS8
STH H U
Ul=Ul+K40
RDH P U+2
SM=PO
STPO=P1

STH P DA, AS8
U=uy+2

RDH H U+2
RDH I U

SET Sé
Pl1=HOXH+P1L
PO=HOH
PO=PO0%-KCO
RR IF PC3=0
PO=PO$K4D
T0=0

STH P DA,BS8
MW=P1}

BR IF Plsh=1
SET Sé6

BR IF S7=0
BR IF H1=NZ
IZ=11%-KOE
BR IF LZNZ
BR

T1=0%$KC6

BR

RST S2

BR IF S7=1
BR

T1=0%K05
G0=0

CLOAD=%E60, EC LEVEL=128266
COMMENTS

PAGE

CLEAR INVALID ADD.
CREATE

PROG. PSW

ADDRESS

STOR PROT DISABLE
PLACE THE 4 BIT CC INTO HO HIGH
ASSURE ILC =1
PLACE PROG MASK INTO HO LOW
TEST FOR EXECUTE
READ OUT EXECUTE INST. COUNTER
RESTORE G REG
TEST OPCODE FORMAT FOR LENGTH
ADD 1 TO LENGTH CODE ILC = 2
TEST OPCODE FORMAT FOR LENGTH
ADD 1 TO LENGTH CODE ILC=2 OR 3
STORE INSTRUCTION ADDRESS
STORE ILCs CCy AND PROG. MASK
STORE INTERRUPT CODE
READOUT SYS MASK, KEY, AMWP
STORE INTO OLD PSW
ADJUST TO NEW PSW ADDRESS
START NEW PSW READ
SET SYSTEM MASK
SET PROTECT KEY
STORE SYS MASK, KEY, AND AMWP
POINT 70O 3RD HALFWORD OFf PSW
PLACE 3RD HALFWORD PSW IN H-REG
PLACE 4TH HALFWORD PSW IN I-REG
SET EXECUTE IND. OFF
PLACE PROG MASK AND AMWP INTO P1
PLACE ILC AND CC INTD PO HIGH
ZERO OUT 1ILC '
BRANCH IF CC IS 0 OR 2
MAKE 4 BIT CC = TO 5 OR 7

SAVE PC-1

SET WAIT & MACHINE CK BITS

BR IF WAIT BIT ON

SET EXECUTE INDICATOR OFF

BRANCH IF EXCEPTIONAL CONDITION

BR IF 24 BITS ADDRESS

TEST LOW ADDRESS BYTE

BRANCH IF ODD ADDRESS

BRANCH TO ICYCLES FOR INST. READ
SET BITS TO IDENTIFY SPEC. CHECK
BRANCH TO INCREMENT INST. ADDR.

** WAIT LOOP

LEAVE WAIT LOOP ON INTERRUPT
BRANCH TO DETERMINE INTERRUPT
SET BITS TO IDENTIFY ADDR. ERRDR
ZERO OP CODE REGISTER
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ADDR WORD SEQUENCE NO. LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS
08E4 6884 BPSW 971 I=1+2 INCREMENT INSTRUCTION ADDRESS
08E6 89FE BPSW 072 C04 PROGA BR BRANCH TO STORE INTERRUPT CODE

e sje 3k 33k e A Ak Ak ok e xie e 3k o ok X 3ok ke ek ek ok ok dk dkok X ek

* CROSS REFERENCE FOR CSECT BPSW x
s ok sl ook ok M sk e e s o ol ok ok ek ok o o ek o ok ok ek koo

BPSwW 003 CCOM 072 CDMD 061 CFAD 132 CFHA 037 CICY G657 CICY ©71 CICYy 078 CICY 087 CLST 015 CNVR 121 CSAS 130
BPSW 004 BPSW 072 BWRP 129 CBRC 064

BPSW 005 BSWI 131 DCHN 106

BPSW 006 CSTS 108

BPSW C14 BPSW 011

BPSW 016 BPSW 114

BPSW 718 RPSW 016

BPSW 024 BSYS 183 CSTS 007

BPSwW 239 BPSW 037 BSYS 192

BPSW 054 CBRC 216

BPSW 059 BSWI 184

BPSW C64 BPSW 062

BPSW n66 BPSW 242 BPSW 067 BSWI £53 BSWI 188
BPSW 068 BPSW 055

BPSW 069 BPSW 059

BPSW 270 BPSH 065



BSTP DESCRIPTIVE TEXT

ENTRY TO THE -BSTP- ROUTINE IS MADE FROM THE -~-BSWI-
ROUTINE WHEN AN INSTRUCTION STEP DJPERATION OR A SET IC
OPERATION IS PERFORMED. THE ENTRY IS MADE TO TEST THE 1052
AND DETERMINE IF THE INSTRUCTION COUNTER CAN BE TYPED OUT,

DO=0$KCC

VO=0$K01
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IF THE 1052 IS NOT BUSY, THE -ALDP- ROUTINE IS BRANCHED
TOy AND THE INSTRUCTION COUNTER IS TYPED DUT.

IF THE 1052 IS BUSY, THE INSTRUCTION COUNTER IS NOT TYPED
QUT. THE -BSWI- ROUTINE IS BRANCHED TO. THE CPU KEY, P-REG,
AND I-REG ARE RESTORED AND THE ~CICY- ROUTINE IS BRANCHED TO.

COMMENTS

INSTRUCTION TYPEQUT
SET MODE K=20C
BR If TuO=1
BR IF TUl=1
BR IF TT0=0C

CHECK AND BRANCH IF READ LATCH
CHECK AND BRANCH If WRT LATCH
CHECK AND BRACH IF NO ATTEN

NO TYPE OUT WILL GCCUR

SAVE Hl
PUT IC IN H REG
BUILD

FLAGS
SET UP COUNT
GO DISPLAY

% % 3 o Xe deofe ek ke e ok ol sle o e ik ek e ek ek ol ale o ofe ok ok ok

% CROSS REFERENCE FOR CSECT BSTP x
st ek e e 3k e o e o e e e b e o ol o ok e ok e o ok e ok oK

ADDR WORD SEQUENCE NQO. LABEL NEXTSEQ NEXTLABEL STATEMENT
BSTP 201 T

2ED6 2404 BSTP NC2 TYPADD

2EDS8 CFDF BSTP 003 006 BUSY

2EDA DFDF 3STP 0C4 006 BUSY

2EDC CEEQ RSTP NOC5 007 OK

2EDE AB2¢C BSTP Q06 BUSY BSWI 107 RESTRH BR

2EEC R1AA RSTP NQ7 0K CCOM 174 STORHI BAL

2EE2 4E86 BSTP 2C8 H=1

2EE4 26C3 BSTP N21

2FE6 2707 BRSTP 023 D1=0

2FES8 2213 BSTP 224

2EEA SACA 3STP 025 ALDP 211 ENTRY BR

BSTP N2 BSWI 168

BSTP 006 BSTP 003 BSTP 004

BSTP GO7 BRSTP 205
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BSWI DESCRIPTIVE TEXT

ENTRY POINTS DESCRIPTION -- CONTINUED

CHECKB - FROM I-CYCLES WHEN EXCEPTIONAL CONDITION, S7=0, IS THE FOLLOWING NOT S7 BRANCH CONDITIONS CAUSE ENTRY TO THE BSWI
RECOGNIZED. THE CONTROL WORD AT THIS ENTRY CREATES ROUTINE. THESE CONDITIONS ARE LISTED ACCORDING TO PRIORITY OF
A VALID NEXT INSTRUCTION ADDRESS BY ENSURING THAT TESTING. EXCEPT FOR SOFT STOP, THE MICROPROGRAM BRANCHES TO
THE HIGH-ORDER BYTE IS CLEAR, THE APPROPRIATE ROUTINE FOR HANDLING THE CURRENT CONDITION.
CHECKE - FRCM LOAD PSW ROUTINE AFTER LOADING A PSW OR AFTER 1. INTEGRATED I/0 REQUEST 881 =1
AN EFFECTIVE BRANCZH INSTRUCTION. IF THE MODE SW IS 2. EXTERNAL INTERRUPT MASKED BB3 = 0
IN THE INSN STEP POSITION, THE CONTROL WORD AT THIS 3. CHANNEL 1 INTERRUPT MASKED 886 = 0
ENTRY TURNS ON THE INSN STEP LATCH, BB BIT 5. BBS5 4. COMMUNICATIONS CHANNEL INTERRUPT PENDING BB7 = ©
IS TURNED OFF BY THE START KEY,. 5. MASKED CHANNEL © INTERRUPT BB2 = ©
6. INSTRUCTION STEP LATCH BB5 =1
RESTRH - FROM ALTER/DISPLAY AND INTEGRATED I1/0 ROUTINES. 7. SET IC LATCH BB4 =1
THIS ENTRY RESTORES CPU MODE/ZONE, PROTECT KEY, AND 8. SOFT STOP LATCH BBO =0

L.Se. REGISTERS BEFORE TESTING FOR THE NEXT INTERRUPT
OR REQUEST. WHEN THE MICROPROGRAM EXITS FROM BSWI
TO HANDLE A REQUEST, A RETURN IS MADE TO THIS ENTRY
AFTER THE REQUEST IS PROCESSED.

THE SOFT STOP LATCH IS SET BY ANY ONE OF THE FOLLOWING --

INSN STEP LATCH, SET IC LATCH, ADDR MATCH, STOP SW, OR BY
SETTING BCO. IF THE SOFT STOP LATCH IS ON WHEN TESTED, THE
MICROPROGRAM LOOPS ON THE TESTS FOR INTEGRATED I/0 REQUEST

AND SET IC. EXIT FROM THE SOFT STOP LOOP OCCURS WHEN ONE OF
THESE TESTS IS SUCCESSFUL OR WHEN THE SOFT STOP LATCH IS
TURNED OFF, THE SOFT STOP LATCH IS TURNED OFF BY PRESSING THE

DESCRIPTION

AFTER ENTRY AT FITHFR -CHECKB- O0OR -CHECKE- , THE TIMER START KEY, LOAD KEY, OR CSL KEY,.
FUNCTION IS HANDLED. WHEN THE TIMER FEATURE IS PRESENT, THE
TIMER IN PROGRAM STORAGE IS UPDATED IF THERE IS A VALUE IN THE
~TIM- COUNTER. THF -TIM- COUNTER IS THE INVERSE OF THE
HARDWARE TIMING COUNTER THAT IS STEPPED BY POWER SUPPLY PULSES.
WHEN THE TIMER VALUE IN PROGRAM STORAGE IS REDUCED THROUGH
ZERO, AN EXTERNAL INTERRUPT IS INITIATED BY SETTING BC BIT 1.
ADDR WORD SEQUENCE ND. LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS
BSWI 001 T EXCEPTIONAL CONDITION ROUTINE D. L. SMITH
BSWI 0C2 * REGISTERS NOT TO BE DESTROYED ARE
BSWI 003 * PC - CONDITION CODE
3SWI 004 * P1 - PROG MASK AMWP RITS
BSWI 005 * H1 - HI ORDER 8 BITS OF A 24 BIT BRANCH ADDRESS
BSWI 006 * [01- INSTRUCTION COUNTER
0446 2F07 BSWI 0C7 CHECKB H1=0 CREATE VALID BRANCH ADDRESS
0448 36020 BSWI 008 CHECKE SET BC K=80 CONDITION INSTR STEP
044A noco BSWI 0C9 - RST S K=0C RST S4 AND S5
044C 81AA BSWI 010 CCOM 174 STORHIL BAL STORE Hl IN AUX 00F4
D44k 5AEF BSWI 012 HO=TIM READ TIMER VALUE
0450 1EFF BSWI 013 HO=HOKKFF INVERT VALUE
0452 C4F T BSWI 014 €51 GOINA BR IFf Z2=0 BR IF NO VALUE IN TIMER
0454 5E09 BSWI 024 Uo=HO CALCULATE
0456 6EE3 BSWI 025 HO=HO +HC VALUE
0458 6EE3 BSWI 026 HO=HO +HO FOR 60
045A 6E03 BSWI 027 HO=HO+UC CYCLE
045C 2855 BSWI 034 T1=0%K50 READ DUT



ADDR

045¢E
0460
0462
0464
0466
0468
046A
046C
046¢E
0470
0472
0474
0476
0478
047A
2804
2BC6
2B08
2R0OA
2B0C
2BCE
2R10
2B12
2B1l4
2R16
2818
2B1A
281C
2B1E
2B20
2B22
2824
2B26
2B28
2B2A
2B2C
2B60
2B62
2B64
2B66
2R 68
2B6A
2B6C
2B6E
2B70
28B2E
2B30
2B32
2834
2B36
2B38

WORD

5088
52BA
2002

"T2E9

71A9
70A9
42AF
7088
728A
9248
F5F9
2608
ABO4
E976
BAS 4
DFE6
2040
2080
2406
F990
9F36
ER94
9F6 8
2404
EAQA
8782
2482
FAAQ
BOC4
2400
2A07
9248
F1AR
8178
C1E1
8185
8CTA
D1RC
0040
FFAF
59BF
1BFF
0640
2115
8A00
EBB3
A218
FRBY
5007
EFBB
A3F2

SEQUENCE NO.

BSWI 035
BSWI 036
BSWI 037
BSWI 038
BSWI 039
BSWI 040
BSWI 042
BSWI D44
BSWI 045
BSWI 047
BSWI 049
BSWI 050
BSWI 051
BSWI 052
BSWI 053
BSWI 054
BSWI 058
BSWI 059
BSWI 060
BSWI 062
BSWI 064
BSWI 068
BSWI 07C
83SWI 082
BSWI 086
BSWI 088
BSWI 1CO
BSWI 102
BSWI 103
BSWI 107
BSWI 108
BSWI 1190
3SWI 112
BSWI 113
BSWI 114
BSWI 115
BSWI 116
BSWI 117
BSWI 118
BSWI 119
BSWI 123
BSWI 124
BSWI 129
B3SWI 130
BSWI 131
BSWI 132
BSWI 134
BSWI 144
BSWI 148
BSWI 150
BSWI 151

LABEL

GOINA
CKWAIT

I NA

I NH

TSTPCH

TSTTWR

TSTPTR

RESTRH

NOTPI

NOTSIO

INS

INC
INE

INF

NEXTSEQ

CCOM

BPSHW

ERRQ

ERRQ

DYPE

DPTQ

CCOM
CCOM

cICY
CCOM

BPSHW

DCLT

DCHN

182
52

C54
051
c66
119

068
030
082
Cc17

100
003

107
003

182
114
066
116
005
187
153

132

005
144
047
150

152
041

NEXTLABEL

RSTRKY
CKWAIT

INA
GOINA
WAIT
INB

TSTPCH
RDST
TSTTWR
PCHST

TSTPTR
TWRREQ

RESTRH
PTRREQ

RSTRKY
NOTPI
LRSTRB
NOTSIO
ISTART N
RESTRH
IND

INC

ENTRYB
INE
INTENT
INF

ING
ENTRY

STATEMENT

RDH U T+2
RDH V T-2
SET S3

VOC=V0-HO+C

UlC=Ul1-TO+C
U0C=U0-T0+C
STPO=TO

STH U T+2
STH Vv T-2
BAL

BR IF S3=1
SET BC K=40
BR

BR IF P1 BIT6=0

BR

BR IF BB1=0
SET S5

SET S4

SET MODE K=30

BR IF RS BIT6=0C

BR

BR IF PS BIT6=0

BR
SET MODE K=20

BR IF TT BIT6=0

BR
SET MODE K=18

BR IF PRS BIT7=0C

BR

SET MODE K=00
T0=0

BAL

BR IF S6=1
BAL

BR IF S4=1
N=S BITS67
BAL

BR IF S5=0
RST S5

BR IF BR3=1
T1l=XINT
T1=T1<KKFF
RST BC K=04
Ul=0%K10

BR

BR IF BB6=1
BR

BR IF BB7=1
STOP

BR IF BB2=1
BR
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COMMENTS
CURRENT
VAL UE
SET CARRY LATCH
DO
ARITH

FUNCTION ON TIMER
DISABLE STORAGE PROTECT
STORF
RESULT
RESTORE CPU KEY
BR IF NOT THRU O
TURN ON TIMER INT
MAKE ADDRESSABLE
BR IF NOT IN WAIT STATE
TO AVOID RUNNING METER IN WAIT
BR IF NO NATIVE REQUEST
SET FIRST TIME FLAG
FOR REQUEST FROM BSWI - NOT SIO
SET READER MODE
BR IFf NO READER REQUEST
READER NATIVE REQUEST
BR IF NO PUNCH REQUEST
PUNCH NATIVE REQUEST
SET 1052 MODE
BR IF NO 1652 REQUEST
1052 REQUEST
SET 1403 PRINTER MODE
BR IF NO PRINTER REQUEST
1403 PRINTER REQUEST
SET CPU MODE AND ZONE
RST TC FOR NATIVES
RESTORE CPU KEY
BR IF Py I NOT STORED
RESTORE P, 1
BR IF FROM REQ AND NOT SIO
RTN TO I CYCLES
RESTORE CPU BYTE H1

BR IF NO EXTERNAL INT.
READ INTERRUPT REG FOR INT CODE
INVERT IT

INTERRUPT
FUNCTION
BR IF ND CHAN 1
GO TO CHANNEL 1
B8R IF NO COMMUN. CHNL INTERRUPT
COMMU INT WITH NO ICA INSTALLED
BR IF NO CHAN O INTR,
GO TO BURST CH O INT ROUTINE

INTR.
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ADDR

2B3A
2B3C
2B3E
2B40
2B42
2B44
2B46
2848
2B4A
2B4C
2RB4E
285C
2B52
2B54
2856
2858
2B5A
285¢C
2B5E

2B02

BSWI
BSWI
BSWI
BSWI
BSWI
BSWI
BSWI
BSWI
BSWI
BSWI
BSWI
BSWI
BSWI
BSWI
BSWI
BRSWI
BSWI
BSWI
BSWI
BSWI
BSWI
BSWI
BSWI

007
008
051
052
054
059
c68
082
100
107
114
116
119
132
144
150
152
153
168
169
176
177
188

WORD

DBCY
DF89
CBCA
2F07
5C8F
519F
ChD2
AEDS6
CFRC
2404
FFDA
2REQ
56AA
D258
88B4
1F2A
2400
E903
8A4C
8A54

CLOAD=%*E60,

SEQUENCE NO. LABEL NEXTSEQ  NEXTLABEL STATEMENT COMMENTS
BSWI 152 ING 168 1INJ BR IF BBS=1 BR IF INSTR. STEP
BSWI 153 IND 059 INH BR IF BBl=1 BR IF NATIVE REQUEST
BSWI 162 169 INI BR IF BR4=0 BR IF NOT SET IC
BSWI 164 H1=0 GET
BSWI 165 10=SWAB NEW
BSWI 166 I1=SWCD INSTR,
BSWI 167 RST BC K=10 ADDR
RSWI 168 INJ BSTP 002 TYPADD BR BR TO TYPE THE INST COUNTER
BSWI 169 INT 153 IND BR IF BBO=0 CHECK FOR EXIT
BSWI 170 SET MODE K=20 PUT IN 1052 MODE
BSWI 171 177  INK BR IF TU3=0 ALT/DISP ACTIVE CHECK
BSWI 172 T1=0-KEQ T=001F, ALDP BACKUP AREA
BSWI 173 ROH D AS,T-2 READ OQUT ALDP FLAG HALF WORD
BSWI 174 176 STAROK BR IF DO BIT5=0 BR IF ALDP READY TO 'START!®
BSWI 175 ALDP 271 RESET BR GO TO SET SOFT STOP & MODE
BSWI 176 STARDK RST TA K=D2 *%RST RD, WR, ALDP ACTIVE LATCHES,SH.REQ.
BSWI 177 I NK SET MODE K=0C
BRSWI 178 188 INL BR IF P16=1 WAIT STATE CHECK
BSWI 184 BPSW 059 INTXA BR GO CHECK ADDRESS
BSWI 188 INL BPSW 066 WAIT BR GO TO WAIT
3 e el sfe o o e ok 3 ek e e ol e ale Ak 3k o ok Bk ok o e ok ok o ok ok ke Kk
* CROSS REFERENCE FOR CSECT BSWI *
e o el de e ol ok el dieofe ek ok e die e ok e e e e e o % e ok ek dk ok
cIcy oe7
BPSW 068
BSWI 714 BSWI 052
BSWI 049
BSWI 051
BSWI 153
BSWI 062
BSWI 068
BSWI 086
ALDP 261 ALDP 274 BSTP CO06 BSWI 102 DPTQ 021 DPTR 077 DUMP 101 DYPE C52 DYPE 088 DYPE 125
BSWI 112
BSWI 114
BSWI 054
BSWI 119
BSWI 132
BSWI 144
BSWI 150
BSWI 117 RSWI 169
BSWI 152
BSWI 162
BSWI 174
BSWI 171
BSWI 178

EC LEVEL=128266
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ADDR

228C
2?8E
2290
2292
2294
2296
2298
229A
229C
229E
22A0
22A2
22A4
22A6
22A8
22AA
22AC
22AE
2280
2282
22B4
2285
2288
228BA
228C
228BE
22C0

BSYS DESCRIPTIVE
THE SYSTEM RESET ROUTINE IS ENTERED AT LABEL * SYSRST *
FROM THE CHECK SUM ROUTINE -BCHK-, TO INITIALIZE CERTAIN
I/0 LATCHES AND AUXILIARY STORAGE LOCATIONS.
THIS ENTRY IS MADE AFTER EITHER THE SYSTEM RESET,
(IR CONTROL STORAGE LOAD KEYS ARE PRESSED.

LOAD,

WHEN THE SYSTEM RESET KEY IS PRESSED, THE FOLLOWING STEPS
TAKE PLACE PRIOR TO ENTRY AT LABEL * SYSRST * -

TEXT

WHEN THE LOAD KEY IS PRESSED,
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THE FOLLOWING STEPS TAKE

PLACE PRIOR TO ENTRY AT LABEL * SYSRST * -

1
2
3
4
5
6

~

WHEN THE CSL KEY IS PRESSED,

A HARDWARE RESET IS PERFORMED.
THE RESIDENT DIAGNOSTIC -BDIA-
THE CHECK SUM ROUTINE -BCHK-

IS EXECUTED.
IS EXECUTED.

-BSYS- IS ENTERED AT LABEL * SYSRST %,
THE -DCLL- ROUTINE IS BRANCHED TO FOR IPL START.
WHEN IPL IS COMPLETED, A BRANCH TO -BSYS- AT

LABEL * RETURN *,
BRANCH TO -BPSW- TO LOAD THE INITIAL PSW.

THE FOLLOWING STEPS TAKE

PLACE PRIOR TO ENTRY AT LABEL * SYSRST * -

1

1 A HARDWARE RESET IS PERFORMED. 2
2 THE RESIDENT DIAGNOSTIC ~-BDIA- IS EXECUTED. 3
3 THE CHECK SUM ROUTINE -BCHK- IS EXECUTED. 4
4 -BSYS- IS ENTERED AT LABEL * SYSRST x*, 5

WORD SEQUENCE NO. LABEL NEXTSEQ NEXTULABEL STATEMENT

BSYS 0¢1 T SYSTEM RESET

4E42 3SYS 002 SYSRST RDH H DC,98

2460 BSYS 004 SET MODE K=06

2607 BRSYS 205 DO=0

24F 6 RSYS 023 SET MODE K=3F

4052 BSYS 024 RDH U DC,9A

4206 RSYS 025 V=

4406 RSYS n26 G=U

4606 BSYS 027 D=U

4A06 BSYS 028 T=U

2D08 RSYS 032 SET GB K=40

2490 BSYS C42 SET MODE K=09

8F90 RSYS 043 GOBAL FILE 288 SETDA BAL

AQ44 3SYS 044 FILE 344 RSTATT BAL

49CF BSYS 045 MS=PO

E5A3 BSYS Q46 043 GOBAL BR IF DASI2=1

2E08 BSYS 047 SET FIB K=40

1EQC BSYS 048 RST FIB K=80

2482 BSYS 060 SET MODE K=18

2705 RSYS £61 D1=0%KCO

2675 BSYS 063 DO=0$KTC

5760 BSYS 067 RDB D1 AS,D+C

497F BSYS (68 PCCL=D1

2F00 RSYS 069 SET PRB K=00

2400 RSYS 070 SET MODE K=0C

6EE4 BSYS 071 H=H+2

TAEA BSYS 072 STH T AS,H=-2

TAED BSYS 274 LO0OP1 STH T AS,H+0

A HARDWARE RESET IS PERFORMED.

THE -BCPL- ROUTINE IS EXECUTED.

THE RESIDENT DIAGNOSTIC -8DIA- IS EXECUTED.
THE CHECK SUM ROUTINE -BCHK- IS EXECUTED.
~-BSYS—- IS ENTERED AT LABEL * SYSRST *.

COMMENTS

RD CONSTANT 00C8 INTO H REG
SET 2540 ZONE

RST 2540 FLAG REG

SET CHNL MODE AND ZONE

RST U

RST MULTIPLEX LATCH

SET TO 2311 MODE AND ZODNE

SET DEVICE ADDR & SELECT MODULE
GO RST GATED ATTENTION

RESET MODULE SELECT

BR IF ANY MORE GATED ATTENTION
RST FILE FLAG REG.

CHAIN END RESET

SET 1403 MODE

SET CONSTANT ADDR TO 7000 & 900
SET PCCL CONSTANT ADDR FOR NO24K
GET PCCL CONSTANT

SET PCCL LATCH FOR 1403

RESET TO DIAGNOSTIC DECODE 1
SET CPU MODE AND ZONE

H=0CCA

CLEAR 1403 SENSE AND STATUS
ZERO OUT 1ST HALFWORD OF THE



ADDR

22C2
22C4
22C6
22C8
22CA
22CC
22CF
22D0
22D2
22D4
22D6
2208
22DA
22DC
22DE
22EC
22E2
22F4
22E6
22E8
22EA
22EC
22EE
22F0
22F2
22F4
22F6
22F8
22FA
22FC
22FE

00B4

00CF4

0004

BSYS
BSYS
BSYS
BSYS
BSYS
BSYS

002
c43
074
179
180
184

WORD

2F1D
F4CO
2F91
TAEA
2F15
TAEA
TAEA
TAE0
TA32
7A52
7462
40A6
3212
1210
20A0
C3F4
8390
E8EE
062C
1212
4052
8A26
162C
1212
5C82
44CF
420F
4852
5CC?2
2F07
8A40

NEDC

£090

€090

SEQUENCE NO.

BCHK
BSYS
BSYS
BSYS
DCLL
BSYS

RSYS
BSYS
BSYS
RSYS
BSYS
BSYS
BSYS
BSYS
BSYS
BSYS
3SYS
BSYS
BSYS
BSYS
BSYS
BSYS
BSYS
BSYS
BSYS
BSYS
RSYS
BSYS
BSYS
RSYS
3SYS
RSYS
BSYS
BSYS
BSYS
BSYS
3SYS
RSYS
RSYS
BSYS
RSYS
BSYS
BSYS
BSYS
8SYS
BSYS

104
046
C76
177
045
179

275
076
077
078
093
094
095
096
115
117
118
172
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
196
206
207
209
215
216
218
222

LABEL NEXTSEQ
074
179
DCLL 002
SYSTEM 184
RETURN
BPSW 024
RESPSH
BPSW 039
ATABLE ADDR=00R4
C
AEND
ATABLE ADDR=DOF4
o
AEND

ATABLE ADDR=C004
c
AEND

NEXTLABEL STATEMENT

H1=H1+K10
LOOP1 BR IF AC=0
H1=0-KC9
STH T AS,H=-2
HO=C$K10
STH T AS,H=-2
STH T AS,H=-2
STH T AS,H+0
STH T DA,8E
STH T DA,9A
STH T DA,9C
u=T

SET MMSK K=91
RST MMSK K=81

SET S K=0A
SYSTEM BR IF BA4=0
IPL BR
RESPSW BR IF CR6=D

RST BC K=62
RST MMSK K=91
RDH U DC,9A
LPSHW BR
RST BC K=E2
RST MMSK K=91
RDH P DA,AS8
SM=pQO
STPD=P1
RDH I DC,9A
RHH P DA,BS
H1=0
NOT BR

XAUX*CECCCDLF?

XAUX*1CO9C!

XAUX*0090?

CLOAD=%E60, EC LEVEL=128266 PAGE
COMMENTS

NATIVE DEVICES' UCW
(IN 02C8, COD8,y OCEB, 0QOFB)

H=0CF6
CLEAR 1052 SENSE BYTE
H=10F4
RST PCH INDICATORS & SENSE BYTE
RST PCH OLD STACKER SELECT
RST RDR INDICATORS & SENSE BYTE

*%RST STATUS/ACT BYTE FOR CHNL 1 OR 2311

RST 2311 SENSF HALF WORD 1
RST 2311 SENSE HALF WORD 2

SET MCH CK TRAP BIT, STOP IF ERR
RST SYS RST BIT TO ALLOW TRAPS

BR IF NOT IPL

BR IF NOT PSW RESTART

ZERO DUT U REG

SET STOP4RST CSL,RST SYS,RST IPL
RST TRAP
LOAD
upP
THE
LAST
P SW :
ZERO HIGH ORDER ADDR

e ok i e 3ok 3k koK Xk R i ok e e Aok e Xe dk dok e Rk ok ok ek ok

* CROSS REFERENCE FDOR CSECT BSYS *
s e e oot ko ke ok ok ek ek e kol ok ok kol ko ok kol Xk ok
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BWRP DESCRIPTIVE TEXT
ENTRY POINT

THIS ROUTINE IS ENTERED WHEN A TRAP ADDRESS OF 0210 IS

FORCED BY -~

1. STORAGE PROTECT VIOLATION.

2. STORAGE WRAP VIOLATION.
ADDRESS THAT EXCEEDS THE

PROTECT KEYS DO NOT MATCH.
THIS OCCURS WHEN A PROGRAM STORAGE
SYSTEM SIZE IS ENCOUNTERED.

SYSTEM SIZE PROG STOR ADDR RANGE
16K 0000 - 3FFF
24K G000 - SFFF
32K 0000 - T7FFF
48K €000 - BFFF

DESCRIPTION

THE UNCONDITIONAL BRANCH WORD AT THE START 0OF THE ROUTINE

STORES THE ADDRESS +2 OF THE TRAPPED WORD IN BITS 2-6 OF THE

I-REG BACKUP,
FROM DYN BIT 3,

IN I-CYCLES,

I.E.'

THE ADDRESS STORED
ADDRESS OF THE TRAPPED WORD
LATER IN THE ROUTINE,

LONE 4.

BIT 7 DF THE I-REG BACKUP IS SET
IF THE TRAP OCCURS DURING INSTRUCTION READOUT
IN THE BACKUP I-REG IS THE

+3 BECAUSE DYN BIT 3 IS SET 10 1
THIS BACKUP ADDRESS IS DECREMENTED BY

1 TO POINT TO THE CONTROL WORD THAT FOLLOWS THE TRAPPED WORD.
THIS CONTROL WCGRD IS USED TO DETERMINE WHICH HALFWORD OF THE

INSTRUCT ION WAS BEING READ WHEN THE TRAP OCCURRED.

DONE IN ORDER TO SET UP THE NECESSARY REGISTERS FfOR THE
PENDING INTERRUPT.

THIS IS

ADDR WNRD SEFOUENCE NO. LABEL NEXTSEQ NEXTLABEL STATEMENT
BWRP 001 T WRAP TRAP AND STORAGE
BWRP 0ON2 *
BWRP 0OC3 *
BWRP 0r4 *
BWRP 005 *
RWRP 0C6 *
BWRP D07 ATABLE ADDR=0210
0210 887C RWRP NC8 ) Cl1l NXTADR BR
BWRP 0ONQ AEND
n87cC D4FA BWRP 11 NXTADR 050 PROTCK BR IF DYNI
087E 979D RWRP 012 D16 STRG N N=BA BITS1
OES8C F79GC BWRP Q16 STRG 0 £83 ADDRCK . BR IF BA3=
0EB82 96B4 BWRP 018 STRG 1 FILT 095 WRAP BR
0E84 8Fb64 BWRP 024 STRG 2 ERRQ 086 RPHUCW BAL
CE86 904A BWRP 030 STRG 3 140 WRAP BR
nERs 904A RWRP 032 STRG 4 140 WRAP BR
OEBA 5007 BWRP 040 STRG 5 sSTOP
oE8C EASL Y BWRP 042 STRG 6 140 WRAP BR
QE8E B490 BARP 046 STRG 7 DCLR 134 WRAP BR
0BTA 97F5 BWRP 0350 PROTCK 051 PRT N N=BA BITS1

CLOAD=*E60, EC LEVEL=128266 PAGE 59
AFTER THE UNCONDITIONAL BRANCH, DYN BIT 1 IS TESTED. THIS

BIT IS SET TO 1 FOR A STORAGE WRAP VIOLATION. IF DYN1l = 0, A
STORAGE PROTECT VIOLATION HAS OCCURRED. FOR EITHER VIOLATION,
THE ROUTINE DETERMINES THE MODE BY TESTING BA BITS 1.2y AND 3.
FOR FILE, COMMUNICATIONS, OR CHANNEL MODES, THE MICROPROGRAM
BRANCHES TO THE APPROPRIATE ROUTINE TO ATTEMPT THE INTERRUPT.
FOR THE INTEGRATED I/0 UNITS REMAINING, EITHER PROTECTION
CHECK DR PROGRAM CHECK IS SET IN THE CHANNEL STATUS OF THE
APPROPRIATE UCW, THEN THE INTERRUPT IS ATTEMPTED.

WHEN A STORAGE
PROTECTION ERROR
INITIATED.

PROTECT VIOLATION IN CPU MODE OCCURS,
IS FLAGGED, AND THE PROGRAM

THE
INTERRUPT IS

WHEN A STORAGE WRAP VIOLATION IN CPU MODE OCCURS,
MADE TO DETERMINE IF THE WRAP OCCURRED DURING
READOUT, AS PREVIOUSLY STATED.
IN CPU MNDE,
INITIATE THE

TESTS ARE
INSTRUCTION

FOR ANY STORAGE WRAP VIOLATION
THE ROUTINE EXITS TO FLAG THE ADDRESS ERROR AND
INTERRUPT,

COMMENTS

.De L. SMITH

SAVE BACKUP ADDR IF IN CPU MODE

=0 BR IF STURAGE PROTECT
23 FIND THE MODE CAUSING WRAP TRAP
0
2311 MODE
SET D TO OCES8
1403 MODE
1052 MODE
% WRAP IN ICA MODE WITH NO ICA INSTALLED
2540 READER WRAP
CHANNEL
23 FIND THE MODE CAUSING THE PROT.



ADDR

OAED
DAE?2
OAE4
QAE6
OAES
NOAEA
OAEC
OAEE
0E90
0E92
0E9%4
0E96
QCE98
OE9A
DEIC
OEQFE
OEAD
OEA?2
OF A4
CEA6
QEASB
OEAA
OEAC
QEAE
0ERD
QER2
0EB4
QCEB6
NEBRSA
OFBA
0ERC
NERE
1D74
1D76
1D78
1n7A
1D7C
1D7E

31FC
31FE
104A
104C
1C04E
1050
1052
1054
1056
1060

WORD

9D74
96B0
R1FC
B1FC
B1FC
5007
R1FC
98D6
2A07
F1BC
2440
78F2
2400
56F 2
16C5
3718
4660
c6RD
EQOAC
C648B
FOAC
F 339
cBecn
C4BA
G928
C4BA
E23B
6886
4452
AA2C
R176
AA20
E1F9
8174
2A07
2B43
2F07
BOFF

2B95
904C
2BAS
2607
8F78
64B5
2543
2EC3
8761
8D6 8

SEQUENCE NO.

RWRP
BWRP
BWRP
BWRP
BWRP
BWRP
BWRP
BWRP
BRWRP
RWRP
BWRP
BWRP
RWRP
BWRP
BWRP
BWR P
RWRP
RWRP
BWRP
BWRP
BWRP
BWRP
RWRP
RWR P
RWR P
BWRP
RWRP
BWRP
BWRP
RWRP
RWR P
BRWRP
BWRP
BWRP
BWRP
BWRP
BWRP
BWRP
BWRP
BWRP
RWRP
BWRP
BWRP
RWRP
BWRP
BWRP
RWRP
BWRP
BWRP
BWRP
BWRP

ns1
053
057
261
065
073
n7s
n79
083
091
293
094
095
096
097
Q98
0969
1c0
101
1C2
103
104
1C6
114
115
116
117
118
119
120
121
122
124
125
126
127
128
129
130
131
132
133
134
140
142
146
147
148
149
150
152

LABEL

PRT
PRT
PRT
PRT
PRT
PRT
PRT
PRT
ADDRCK

NV S WON -0

NJXB

NXTC
NXTB
NXTD

CPUPRT

NOSAVE

*
%
*

PROTEC

WRAP
WRORPR

WHICHN ©

NEXTSEQ

FILT

DCLR

CICY
CCOM
CICY

CCOM

BPSwW

ERRQ

DPTR

124
093
133
133
133

133
136

121

106

106
119

12¢C
120
120

056
065
056
126
064

004

142

081

152
075

NEXTLABEL

CPUPRT
PRTCHK
PROTEC
PROTEC
PROTEC

PROTEC
PROTCH

NXTD

NJX8

NJXB
NXTC

NXTB
NXTB
NXTB

ADDERR
LRSTRA
ADDERR
NOSAVE
LRSTR

PRGGA

WRORPR

RDSTCH

WHICHN
TAKEIN

C

G

STATEMENT

BR
BR
BR
BR
BR
STOP
BR
BR
T0=0
BR IF S6=0
SET MODE K=04
STH I DALBE
SET MUDE K=00
RDH D DA,BE
DO=DO*-KCO
D1=D1-KC1

RDH D CS,D
1=DO<KBD

BR IF HINZ
I=D0O<KKC4

BR PF LINZ

BR IF D17=1
L=10<KCC

BR IfF INZ
Z=11<KC2

BR IF ZINZ

BR IF D0O6=1
[=1-2

RDH G DCy9A
BR

BAL

BR

BR IF Sé6=1

B AL

T0=0

T1=0%K04

H1=C

BR

CLOAD=*E60s EC LEVEL=128266

COMMENTS

CPU MODE
2311 MODE
2540 PUNCH PROTECT CK
1403 MODE
1052 MODE

*% PROT CK IN ICA MODE WITH NO ICA INSTALLED

2540 READER PROTECT CK
CHANNEL

PUT IN BACKUP ZONE

SAVE ADDRESS STORED
PUT BACK IN CPU ZONE

GET ADDRESS IN TO WORK ON

READ CONTROL WORD FOLLOWING
CHECK
FOR
FIRST
INSTRUCTIGN
READOUT
CHECK ADDRESS
DURING INSTRUCTION
READOUT

BR IF THIRD READOUT FAILED
BUILD IT AS AN RR OP FLAGGED
RESET ILC CODE AND 61 REG

RESTORE LOCAL STORAGE REGS

RESTORE REGISTERS
IF S6 1S ON
FLAG
PROTECT ION
ERROR

o 3k sk 3 ol ok o ok 3 ok ok ek dexkoleook ke ok e Xk 3ok ke ole sl ik sk X 3k 3ol sk de Sk ko ko

NATIVE

I/0 WRAP AND PROTECT

e 3k e i e ol >k ok kol et sheofe ok o ol ste e e o ke 3l e ke i ok o 3 ok e sk okl e ok ok

T1=0%$K9C

BR

T1=0%KAQ
DO=0

BAL
GO=G0s$T1
G1=0%KC4
HC=0$KCC
N=D1 BITS23
BR

SET PROTECT CHK & SECONDARY

SET PROGRAM CHK & SECONDARY
FIX DO FCR 2540
READ CHNL STATUS

OR IN PROGRAM CHK OR PROTECT CHK

RESET CHAINING--KEEP ACTIVE ON
SET CH END DEV END UNIT STATUS
BREAK OUT NATIVES

1403 * TRY
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ADDR

1062
1064
1066

BWRP
BWRP
BWRP
BWRP
BWRP
BWRP
BWRP
BWRP
BWRP
BWRP
BWRP
BWRP
BWRP
BWR P
BWRP

011
016
¢S50
n51
083
106
119
120
121
124
126
133
140
142
152

WORD

BO1E
BO1E
8792

SEQUENCE NO.

BWRP
BWRP
BWRP
BWRP
BWRP
BwWRP
BWRP
BWRP
BWRP
BWRP
BWRP
BWRP
BWRP
BWRP
BWRP

BWRP
BWRP
3WRP

0ec8
012
nl11
0590
016
191
104
114
ngl
051
124
057
032
134
150

156 WHICHN 1 DCLR 052 NTYPE BR

CLOAD=%E60, EC LEVEL=128266

LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS

2540 READER

157 WHICHN 2 DCLR 052 NTYPE BR 2540 PUNCH
162 WHICHN 3 DYPE Cl1 NOATEN BR 1052 CAUSE

BWRP 103

BWRP 116

RWRP 061
BWRP 032

o 36 3 sk ek A e ek e e e ok e e fe e o ol ook ok ol e ok ok ok ok ek

* CROSS REFERENCE FOR CSECT BWRP *
30 ek o e s e ek Sk e e ek otk ek skl sk ool s ok ok

BWRP 117

BWRP 065 BWRP 075
BWRP 042

*
*

INTERUPT

TC
CAUSE INT

PAGE
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CBIN DESCRIPTION

- — - — ——————— - — - ————— - -~ — - - — - ———— . .- - —— e ——————

INSTRUCTION FORMAT

————— -

» RROP19
« RROPLA
« RROP1B
« RROPILE
» RROPI1F
» RXDP4Y
« RXDOP4A
e RXDP4B
« RXOPS59
« RXOPSA
« RXOP5B
« RXOPSE
« RXOPSF

BYT

E 2

BYTE 3

. [ ] L] L] . [ ) . L] L] L[] L] L] . L ) L]

- - —— - ——— ——————————————————— - — _—————— —————————— ———— - - — - ———— ——

ADDR

14C2
14C4

2052
2D54
2D56
2D58
2D5A
2D5C
2D5E
2D60

23EE
23F0

24FC
24FE

2C18

. OPERATION « BYTE 1
« COMPARE . 19
« ADD . 1A
« SUBTRACT . 18
« ADD LOGICAL . 1€
« SUBTRACT LOGICAL , 1F
. COMPARE HALFWORD . 49
« ADD HALFWORD . 4A
« SUBTRACT HAL FWORD. 48
« COMPARE . 59
.« ADD . 5A
« SUBTRACT . 58
« ADD LOGICAL . 5E
o SUBTRACT LOGICAL . SF
WORD  SEQUENCE NO. LABEL
C3IN 0C1 T
C3IN 002 *
CBIN 0203 *
CRIN 004 *
8270 C3IN 2C5 RROP19
ADS54 CBIN 006
CBIN CCT7 *
B3F6 CBIN 0C8 RX0OP59
R460 CRIN 009 CxCcomp
E4DA CBIN 010
168D CBIN 011
FS5CE CBIN 012 OVER
c638 CBIN 013
2025 CRIN O1l14
8185 CBIN 015
CBIN 0156 *
CBIN O17 *
AED6 CBIN 18 RX0OP49
ADS4 CBIN 019
CBIN 020 *
CBIN 021 * :
8270 C8IN 022 RROP1A
ACLA CRBIN 023
CBIN D24 *
C8IN 025 %
B3Fé CBIN 026 RXOP5A

NEXT

CCOM

CCOM
CCOM

cICy

CCcoM

CCOoM

CCOM

SEQ

NEXTLABEL

STATEMENT

BINARY ADD AND SUB COMP

036
009

045
086
cl2

061
C64

005

012
009

036
027

045

CRGET
CXCOMP

CXGET
csLoop
OVER

CONDCO
CONDC1

ISTART

CXGETH
CXcomp

CRGET
CXADD

CXGET

BAL
BR

BAL

BAL

BR IF NOVFL
DC=D0OKKS80
BR IF S2=0
BR IF DQO=1
P0=0%K20
N=S BITS6H7

BAL
BR

BAL
BR

BAL

CLOAD=%E60, EC LEVEL=128266 PAGE 62

OBJECTIVES

ADD - THE SECOND OPERAND IS ADDED TO THE FIRST
OPERANDy, AND THE SUM IS PLACED IN THE FIRST
OPERAND LOCATION.

ADD LOGICAL

SAME AS ADD. THE CONDITION CODES OIFFER.

SUBTRACT - THE SECOND OPERAND IS SUBTRACTED FROM THE
FIRST OPERAND, AND THE DIFFERANCE IS PLACED
IN THE FIRST OPERAND LOCATION.

SUsT. L0OG. - SAME AS SuUBT. THE CONDITION CODES DIFFER

COMPARE = THE FIRST OPERAND IS COMPARED WITH THE

SECOND OPERANDs AND THE RESULT DETERMINES
THE CONDITION CODE. THE COMPARE IS DONE BY
COMPLEMENT ADDING THE OPERANDS.

GENERAL OBJECTIVES
1. FETCH OPERANDS
2. ADD OR COMPLEMENT ADD OPERANDS
3. SET CONDITION CODE
4. RETURN TO I-CYCLES

COMMENTS

*% RR COMPARE

FETCH OPERANDS :

GO COMPLEMENT ADD OPERANDS
% RX CCOMPARE

FETCH OPERANDS

COMPLEMENT ADD GPERANDS

BR IF NO OVERFLOW

INVERT SIGN

BR IF RESULT ZERO =-- EQUAL
BR IF RESULT IS MINUS -- A-LOW
SET CONDITION CODE 2 -- A-HIGH

RETURN TO I-CYCLES

*% RX COMPARE HALFWORD
FETCH DOPERANDS, EXTEND SIGN
GO COMPLEMENT ADD DOPERANDS

*% KRR ADD
FETCH OPERANDS
GO ADD OPERANDS

%% RX ADD
FETCH OPERANDS



ADDR

2C1A
2C1C
2C1E
2C2¢C
2C22

08ES8
O8SEA

277C
277E

08DA
08DC
08DE

169C
169¢E

2F78
2ETA

2D42
2D4 4
2D46
2D48
2D4A
204C
2D4E
2050
2D38
2D3A
2D3C
2D3F
2D40
2034
2D36

2078
207A

OETA
OETC

WORD

B462
E4BD
E5SBO
C6k25
AC46

AEQO6
AC1A

g27¢C
88DC

B3F6
B460
AC1C

AEQ6
88DC

827C
AD44

B3F6
R462
THAR
TEAA
ES5B9
F585
2C07
8185
FS5BF
2C55
8185
2C75
8185
2C25
8185

827¢C
BETC

B3F6
B460

SEQUENCE NO.

CBIN
CBIN
CRIN
CB3IN
CBIN
CBIN
CBIN
CBIN
C3IN
CRIN
CRBIN
CBIN
CBIN
CRIN
CRIN
CBIN
CBIN
CBIN
CBIN
CRIN
CRIN
CRIN
CBIN
CBIN
CRIN
CBIN
CBIN
CBIN
CBIN
CRIN
CBIN
CRIN
CBIN
CBIN
CRIN
CRIN
C3IN
CBIN
CB3IN
CBIN
CARIN
CBIN
C8IN
CBIN
CRIN
C3IN
C8IN
CBIN
CRIN
CBIN
C3IN

027
028
029
030
n31
032
233
034
035
036
n37
038
139
040
041
N42
043
D44
045
046
N47
048
049
n50
n51
052
053
054
055
056
ns7
ns8
n59
ne6o
061
ne2
né63
N64
065
066
067
068
069
n70
071
072
273
D74
075
076
oT7

LABEL

C XADD
CAC18C

CCCHK

*
*

RXOP4A

*
*
RROP1B

*

*
R XOP5B
C XSuUR

*
*

I X0P4B

3
*

RROP1E

*
*

R XOPSE
CXADDL
S2S3CK

CONDCO

NONZER
CONDC1

NZCARY
ZRCARY

*
*

RROPLF

*

*
RXOP5F
CXSuBL

NEXTSEQ

CCOM
CLST
CLST
CLST
CLST

CCOM

CCOoM

CCOM
CCOM

CCOM

CCcom

ccom
CCOM

CICY

CICY
CICY

CICY

CCOM

CCOM
CCOM

087
009
034
036
024

012
027

036
043

045
086
028

012
043

036
056

045
c87

063
068

005
066

005

005

c05

036
077

045
086

NEXTLABEL

CXLoar
OVCHEK
NEGCCO
NEGCC1
TESCC?2

CXGETH
CXADD

CRGET
CxSsus

CXGET
csLaap
CAC18BC

CXGETH
cXsus

CRGET
CXADDL

CXGET
cxLoae

NONZER
IRCARY

ISTART N
NZCARY

ISTART N

ISTART N

ISTART N

CRGET
CXSusL

CXGET
csLoop

STATEMENT

BAL
BR IF OVFL
BR IF S2=0
BR IF DOO=1
BR

BAL
BR

BAL
BR

BAL
BAL
BR

BAL
BR

BAL
BR

BAL

BAL

STH D AS,T+2
STH H AS,7-2
BR IF S2=1
BR IF S3=1
PO=0

N=S BITS67
BR IF S§3=1
PO=0%K50

N=S BITS67
PO=0$KT0O

N=S BITS67
PO=0%$K20

N=S BITS67

BAL
BR

BAL
BAL

x %k

¥* %k

%%k

%* %

A

%K%k

RX

RR

RX

RX

RR

RX

CLOAD=*E60y EC LEVEL=128266 PAGE
COMMENTS ~

ADD OPERANDS
BR IF OVERFLOW TO SET CC3

BR IF ZERO RESULT TO SET CCO
BR IF NEG SIGN TO SET CC1
BR TO SET CONDITION CODE 2

ADD HALFWORD
FETCH OPERANDS
GO ADD QPERANDS

SUBTRACT
FETCH OPERANDS
GO COMPLEMENT ADD OPERANDS

SUBTRACT
FETCH OPERANDS
COMPLEMENT ADD OPERANDS
GO TEST FOR CONDITION CODE

SUBTRACT HALFWORD
FETCH OPERANDS
GO COMPLEMENT ADD OPERANDS

ADD LOGICAL
FETCH OPERANDS
GO ADD OPERANDS

ADD LOGICAL
FETCH OPERANDS
GO ADD OPERANDS
PUT RESULT IN

FIRST OPERAND LOCATION

BR IF RESULT NOT ZERD
BR IF C-BIT CARRY
SET CONDITION CODE C
RETURN TO I-CYCLES
BR IF ZERO-BIT CARRY
SET CONDITION CODE 1
RETURN TO I-CYCLES
SET CONDITION CODE 3
RETURN TO I-CYCLES
SET CONDITION CODE 2
RETURN TO TI-CYCLES

*¥% RR SUBTRACT LOGICAL

FETCH OPERANDS
GO COMPLEMENT ADD OPERANDS

%% RX SUBTRACT LOGICAL

FETCH OPERANDS
COMPLEMENT ADD OPERANDS

63



ADDR

CETE

CBIN
CBIN
CBIN
CBIN
CRIN
CBIN
CBIN
CRIN
CBIN
CBIN
CBIN
CBIN
CBIN
CBIN
CBIN
CRIN
CBRIN
CBIN
CBIN
CBIN
CBIN
CBIN
CBIN
CBIN
CBIN
CBIN

D05
noe
009
012
018
022
026
027
028
034
038
042
043
047
051
055
056
G57
cé1
063
C64
066
068
c72

nTe

077

WORD

AD46

SEQUENCE NO.

CICyY
CICY
CBIN
CBIN
CICcy
CICy
CICy
CBIN
CBIN
CICY
cIcy
CICyY
CBIN
cIcy
CICY
cICy
CBIN
CBIN
CBIN
CRIN
CBIN
CBIN
CBIN
CICy
CICy
CBIN

CRIN P78

178
21¢
006
019
194
179
211
923
044
195
180
212
039
1956
183
215
052
0738
M2
059
o3
063
160
184
216
n73

CBIN

CBIN

CBIN

LABEL

019

035

48

NEXTSEQ

057

CLOAD=%E60, EC LEVEL=128266
NEXTLABEL STATEMENT COMMENTS

S$2S3CK BR GO STORE RESULT & SET COND CODE
e e ook s e ok e ek ek ks ook ok o ok ok ak ke ek K % ok

* CROSS REFERENCE FOR CSECT CBIN *
sk ol ok ok e ok ok ok e ok s e ol o sl e ok ok e oK ok ok ok
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CBRC DESCRIPTION

BRANCH INSTRUCTIONS

CLOAD=%E60, EC LEVEL=128266 PAGE 65

OBJECTIVES CONTINUED

————— - — - —— - - . - — - —— . - — - ——— - ————— ——

INSTRUCTION FORMAT
BYTE 2

« RROPOS
« RRCPOS
o« RROPOT
« RXOP44
« RXOP4&5
« RX0OP46
« RXOIP4T
« RSOP86
.« RSDPB6

. BRANCH AND LINK
. BRANCH ON COUNT
. BR ON CONDITION
. EXECUTE

« BRANCH AND LINK
« BRANCH NN COUNT
« BR ON CONDITION
« BR ON INDEX HIGH
. BRANCH ON INDEX
. LOW OR EQUAL

*

L] [ ] [ ] L ] L L] . [ ] L] L] L

BYTE 3

B2
B2
B2
B2
B2
B2

D2
D2
D2
D2
D2
D2

L ] L] L[] L] L] L] L] . L] L[] . [ )

—— . - ——

02 L]
D2 .
D2 .
D2 .
D2 .
D2 .

————— ———— —_— —————— —— ————————— - ———————————————— - ———————————————————

OBJECT

RRAN

BRAN

ADDR

293A
293C
293E
2940

2942
2900
2902
2904
2906
2908
29CA
290C
290CE
2910

TVES

CH AND LINK
CURRE

NT PSH,

- STORE THE UPDATED RIGHTMOST 32 BITS OF THE

AND SET THE BRANCH ADDRESS
INTO THE INSTRUCTION COUNTER.,

- BRANCH TO DEVELGPED ADDRESS,

UNTIL SUM IN R1 EQUALS ZERQO.

CH ON COUNT
THROUGH »

WORD SEQUENCE NO. LABEL

CBRC 001 T

CB3RC 0N2 *

CBRC ¢c03 *

CBRC 004 *
5583 CBRC 0CH5 RROPOT
€483 CRRC Q06
5EA8 CBRC Q07
50AC C32C QL8

CBRC 0C9 *

C3rRC 010 *
9CC3 CRARC 211 A X0P4T
C507 CBRC 012 LEG
8185 CRRC 013 LEG
E502 CBRC 014 LEG
4806 CBRC 015 LEG
8A48 CBRC 216 LEG
D507 C3RC 017 LEG
8185 CB3RC 018 LEG
F507 CBRC 019 LEG
8185 CRBRC 020

“ QDN W N e O

NEXTSEQ

NEXTLABEL

EACH TIME,
TACH TIME

SUBTRACT 1 FROM VALUE IN R1,

STATEMENT

BRANCH INSTRUCTIONS

BRANCH CONDITION RR

BRANCH

CICy

BPSW
CICy

CICY

013

012
015
005
013

054
015
005
015
005

LEG 1
CONDITION
LEG N
LEG 3
ISTART N
LEG 1
INTBR
LEG 3
ISTART N
LEG 3
ISTART N

T1=G1XH

BR IF Z=0
RDH H AS,T+2
RDH U AS,T+0

RX

N=PC BITS123
BR IF G610=1
N=S BITS67
BR IF G12=0
I=U

BR

BR IF Gl1l=1
N=S BITS67
BR IF 613=1
N=S BITS67

BR ON CONDITION - [IF CONDITION CODE AND MASK MATCH, BRANCH

BR ON

EXECUTE

BRANCH ON INDEX

LOW OR EQUAL

INDEX HIGH-

-

TO DEVELOPED ADDRESS.
NOTE - THE CONDITION CODE IN LS REG PO
IS CGDED AS FOLLOWS.
COND CODE PO HIGH
G

~MNwn O

1
2
3

BITS 8-15 OF THE SUBJECT INSTRUCTION ARE
MODIFIED BY OR-ING THEM WITH BYTE 3 OF
Rl. THEN THE MODIFIED INSTRUCTION IS
EXECUTED. THE SUBJECT INSTRUCTION IS
LOCATED AT THE 2ND DPERAND EFFECTIVE
ADDRESS.

ADD THE CONTENTS OF R3 TO Rl. COMPARE
THIS SUM TO THE CONTENTS OF R3, OR R3
PLUS 1 IF R3 IS EVEN. [IF COMPARE IS
HIGH, BRANCH TO THE EFFECTIVE SECOND
OPERAND ADDRESS.

SAME AS BRANCH ON INDEX HIGH, EXCEPT
THE BRANCH IS ON LOW OR EQUAL COMPARE.

COMMENTS

EXECUTICN

OF
RR
BCR

EXECUTION

0OF

RX AND

RR

BRANCH

De Lo SMITH

CONDITION



ADDR

2912
2914
2916
2918
291A

291C
291E
2920
2922
2924
2926
2928
292A
292C
292E
2930
2932
2934
2936
2938

288
2D8A
2D8C
2D8E
2D90
2ND92
2D94
2D96

- 2D98

2D9A
2D9C
2D9E
2DA0
2DA2
2DA4
2DA6
2D82
2D84%
2D86
2D80

2DA8
2DAA
2DAC
2DAE

WORD

€040
55B3
C49F
5EA8
5CAC

2040
5C28
3245
E1B6
D428
224D
4N25
2307
55RB
7T2A8
78A0
D187
8185
5892
AG26

AR25
N1E3
F0O86
F182
7CC2
7892
7482
4806
ccae
5588
C481
5498
2B38B
53A0
6535
R&ab3
2833
8OFE
AE94
AADG

0040
5583
C4B5
5EAB

SEQUENCE NO.

CBRC
CBRC
CBRC
CAeC
CBRC
CBRC
CBRC
CRRC
CBRC
CBRC
CRRC
CBRC
CARC
CBRC
CBRC
C8RC
CBRC
CRR(
CARC
CBRC
CRRC
CBRC
CBRC
CBRC
C8RC
CBRC
CRRC
CBRC
CBRC
C3RC
CRRC
CBRC
CBRC
CBRC
CBRC
CBRC
CBRC
CBRC
CBRC
CRBRC
CBRC
C3RC
C3RC
CBRC
CBRC
CBRC
CBRC
CBRC
CBRC
CBRC
CBRC

n21
022
n23
024
025
026
027
528
029
030
n31
232
033
N34
235
036
037
n3sg
039
N40
041
D42
043
N4 4
245
D46
N&7
N4 8
349
050
ns51
n52
053
ns4
nss
D56
57
058
059
060
ne61
062
63
064
nNe65
ne6
067
068
069
D70
071

%*
*

#* ¥

*

%

LABEL

RROPOS

RXDP45
OP45A

DP45C
OP458B

EXECUT

RXOP44

IP448

SPEC
RETRNC

RROPO6

NEXTSEQ

BRANCH

C32

BRANCH

044

037

015
CICY 005

036

NEXTLABEL STATEMENT

AND LINK RR
RST S5
T1=G1XH
0P45A BR IF Z=0
RDH H AS,T+2
RDH 1) AS,T

AND LINK RX
SET S5
VO=POH
VO=VC$K40
EXECUT BR IF S6=0
0P458 BR IF GO1=0
VO=V0+K4C
VO=P1XL$VOH
V=0
T1=G1lH
STH V AS,T+2
STH T AS,T
LEG 3 BR [IF S5=1
ISTART N N=S BITS67
RDH I DA,AA
0P45C BR

EXECUTE OP CODE 44

CICY 0556

065
063

CICY 013

BPSW 004
CICYy 07¢C
CICY 008

BRANCH

075

ADDERR N BR [IF H1l=NZ
I=U1*-KCE

SPEC BR IF LZINZ

0P4 483 BR IF S6=0
STH P DA,BS8
STH I DA,AA
STH G DA,AE
I=u
RST S6
T1=G1lH

RETRNC BR IfF 7=0
RDH G TI+2
T1=T1+K03
RDB V1 AS,T+0
Gl=6G1%Vv1

OPHI N N=GOH
T1=0%K03

PROGA BR

SPECHK BR

ISTART 3 B8R

ON COUNT 0P CODE 06
RST S5
T1=G1XH

0oP4X BR IF 7=0
RDH H AS,T+2

CLOAD=%E60,
COMMENTS

EXECUTION
RR
BALR

EXECUTION
RR
AND
RX
BRANCH
AND
LINK

RESTORE EXECUTE INST.

SPEC CHECK

EXECUTE CHECK
SAVE P

SAVE G REG

READ INSTRUCTION
ADJUST REG ADDRESS

EC LEVEL=128266

COUNTER

PAGE 66



ADDR

2DBO

2DB?2
2DB4
2DB6
2DB8
2DBA
2D8C
2DBE
2DCC
2DC2
2DC4
2DnC6
2DC8
2DCA
2DCC
2DCE

2C88
2C8A
2C8C
2C8E
2C90
2C92
2C 94
2C96
2C98
2C9A
2C9C
2C9E
2CA0
2CA2
2CA4
2CA6
2CA8
2CAA
2CAC
2CAE
2CBO
2CB2
2CB4
2CB6
2CB8
2CBA
2CBC
2CRE
2c80
2C82
2C84
2C86

WORD

50A0

2G40
5588
56A8
52AA
CCOA
T3A9
T2A9
77A9
T6A9
T6A8
T2AA
D5CD
8185
D1CA
AGD6

9816
5588
5 8A8
52AA
5583
56A8
5CAA
6D38B
&6C2D
679D
668D
3B15
58A8
52AA
55B8B
T6HAR
TCAA
CCo4
3002
7030
7C2D
779D
768D
2178
E481
F583
FOC7
8185
168D
C63D
FO3F
A906

SEQUENCE NO.

CBRC
CBRC
CBRC
C8RC
CARC
CBRC
CARC
CBRC
CBRC
CBRC
CBRC
CBRC
CRBRC
CRRC
CBRC
C3RC
C3RC
CRRC
C3RC
CBRC
C8RC
C8RC
CB3RC
CBRC
CBRC
CBRC
C8BRC
CBRC
CBRC
CARC
CBRC
CRRC
CBRC
CBRC
CRBRC
CBRC
CBRC
CBRC
CBRC
CBRC
CRBRC
C3RC
CBRC
CRRC
CBRC
CBRC
CBRC
CBRC
C8RC
CBRC
CBRC

272
073
074
075
076
0977
078
c79
080
08l
082
083
084
085
086
087
n88
289
090
091
092
093
094
295
096
097
co8
099
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122

%*

*
*

LABEL NEXTSEQ
BRANCH
RX0OP46
arax
087
NBRANC CICY 005
C BRANC 086
cl15
BRANCH
RSDPBS CCOM 058
CCOM 066
119
CHKANS 120
LHCHEK 122
NOBR CICY ©05
OVERFL
SIGN 117
. 118
GOBR 015

NEXTLABEL STATEMENT

RDH U AS,T+0
ON COUNT 0P CODE 46
SET S5
T1=G1lH
RDH D AS,T+2
RDH V AS,T-2
RST S K=50
VIC=V1-TO0+C
VOC=V0-T0+C
D1C=D1-T0+C
DOC=D0O-T0+C
STH D AS,T+2
STH V AS,T-2

CBRANC BR [F Sl=1
ISTART N N=S BITS67
NBRANC BR IF S5=C
LEG 3 BR

INDEX HI,LO,EQUAL

CLOAD=%E60, EC LEVEL=128266

COMMENTS

DECREMENT
COUNT
BY
ONE

CHECK RESULT

COUNT ONLY GO T0O ICYC

THE FIRST WORD OF THIS ROUTINE IS ENTERED

BY OP CODES 86 AND 87

LSAVESB BAL
T1=G1lH
RDH I AS,T+2
RDH V AS,T-2
T1=G1XH
RDH D AS,T+2
RDH P AS,T-2
P1C=Pl+V]
POC=PC+V0+C
DIC=D1+T11+C
DOC=DC+I0+C
T1=T1%$K10
RDH I AS,T+2
RDH V AS,T-2
T1=G1H
STH D AS,T+2
STH P AS,T-2
RST S2
SET S K=90
P1C=P1%2V1+C
PCC=POZVOD+C
DIC=D1%11+C
DOC=DCZIN+C

LRSTRB BAL

DVERFL BR IF DVFL

SIGN BR IF S2=1

GOBR BR IF GO BITT7=1

ISTART N N=S BITS67
DO=DC<KK80

LHCHEK BR IF DO BITO=1

NOBR BR IF GO BIT7=1

LEG 3 BR

SAVE I AND P

INDEX IN IV
GET
INCREMENT
FROM R3
ADD
INDEX
INTO
INCREMENT

GET

COMPARAND

SET R1 ADDRESS
STORE
SUM

COMPARE
COMPARAND
TO THE
SUM
RESTORE I,P
BR If OVERFLOW

EQUAL FIRST LO 2ND
OVERFLOW INVERT SIGN

SUM IS HIGH

PAGE
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ADDR

CBRC
CBRC
CBRC
CBRC
CBRC
CBRC
CBRC
CBRC
CRRC
CBRC
CBRC
CBRC
CBRC
CBRC
CBRC
CRRC
CBRC
CRRC
CBRC
CBRC
CBRC
CBRC
CBRC
CRRC
CRBRC
CBRC

005
011
£12
013
G15
023
£31
C32
036
637
D44
na47
263
065
nN66
068
074
075
n86
087
91
117
118
119
120
122

WORD

SEQUENCE NO. LABEL

CICyY
CICyY
CBRC
CBRC
CBRC
CICY
CICY
CBRC
CBRC
CBRC
CBRC
cIcy
CBRC
CBRC
CBRC
CICY
CICY
CBRC
CBRC
CBRC
CICY
CBRC
CBRC
CBRC
CBRC
CBRC

140
192
C1l1
005
N12
138
190
525
045
235
234
189
n50
249
087
129
191
070
nB87
085
2273
120
121
115
116
117

CBRC 014

NEXTSEQ

CLOAD=%EG60,
NEXTLABEL STATEMENT COMMENTS
e ook o ook e ek ok sk o okl sk e kg ok sk ok ok ek ok o koK
* CROSS REFERENCE FOR CSECT CBRC =
ok e e ok o ook e sk ke ook ko ok ok ok ok ko ok ok ok

CBRC €017 CBRC 019 CBRC 042 CBRC 088 (CBRC 122

CICY 224

EC LEVEL=128266

PAGE
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ADDR

2506
2E0C8
2EQA
2E0QC
2E0E
2810
2E12
2E14
2E16
2E18
2E1A
2E1C
2E1E
2F00
2F02
2EC4

OACS8
CACA
CACC
CACE
CADC
OAD2

02790
02712
0274
0276
0278
027A
c27cC
027E

33F6
33F8
33FA
33FC
33FE
3400
3402

WORD

AB25
ClE3
FO84
5E10
ceol
2305
5329
4056
5588
56A8
5EAA
100E
128F
23F7
C492
AE94

5583
56A8
5EAA
55RR
0008
128€E

5583
52A8
50AA
5588
56A8
5EAA
100E
128€E

5218
5010
5588
56A8
5EAA
100E
128E

SEQUENCF NO.

CCOM
CCOM
CCOoM
CCOM
CCnNM
CCOM
CCOoMm
ccoM
CCoM
cCcom
ccomMm
CCOoM
CCOM
CCOM
CCOM
ccoM
CCoM
ccoM
cooM
CCOM
CCoM
CCOM
ccoMm
CCOM
CCoM
cocnMm
CCOM
CCNM
CCOM
CCOM
CCOM
CCOM
CCOM
cCcoMm
CCOM
CCOM
CCOM
croM
CCOM
CCOoM
crcoMm
ComMm
CCOM
CCNM
CCOM
ccom
CCOM
CCOM
CCoM
CCOM
CCOM

o0l
cCc2
003
004
205
006
067

oCcs8

0C9
010
111
012
€13
014
015
216
017
018
n19
020
n21
022
023
024
025
226
c27
028
029
030
031
032
023
034
035
036
037
038
039
040
041
042
n43
044
045
046
047
048
049
050

051

LABEL NEXTSEQ NEXTLABEL
T .
*
*
*
%
* % %k
% b3 3
*
*
*
*x
CXGETH CICY 056 ADDERR N
027 CXSPEC
025 CXNEG
CCSIGN
GETR1
CXNEG
018 CCSIGN
CXSPEC CICY 070 SPECHK
*
LGET
*
CRGETY
*
CXGET

CLOAD=%E60s EC LEVEL=128266

STATEMENT COMMENTS

sokkk COMMON ROUTINES ok

*%THE FOLL ING ROUTINESx*x*
#**%ARE OPERAND FETCHES**

%% LINKED GET HALF ROUTINE
BR IF H1=NZ CHECK FOR VALID ADDRESS
I=U1*~-KCE
BR IF LZINZ
RDH H U+0
B8R IF HQO BITO=1
V1=08KCO0
Vo=Vl
U=H
T1=G1lH
RDH D AS,T#2
RDH H AS,T-2
RST S K=FO

CHECK BOUNDARY

CHECK SIGN
EXTEND PLUS SIGN

RESET S BITS 0414243

RTN
V1=0$KFF
BR IF ZINZ UNC BR ON INZ
BR
*% OPERAND FETCH FOR LDADS %%
T1=GlXH

RDH D AS,T#2
RDH H AS,T-2

T1=G1lH SET DESTINATION ADDR
RST S1 RESET INZ STAT
RTN

% RR OPERAND FETCH *x
T1=G1XH

RDH V. AS,T+2 2ND OPERAND
RDH U AS,T-2
T1=G1H

RDH D AS,T+2
RDH H AS,T-2

RST S K=FO

1ST OPERAND

RESET S BITS 04142,3

RTN

k% RX OPERAND FETCH **
RDH V U+2 2ND OPERAND
RDH U U+C
T1=G1lH

RDH D AS,T+2 1ST OPERAND
RDH H AS,T-2
RST S K=F0Q

RTN

RESET S BITS 09142,3

PAGE
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ADDR

1812
1814
1816
1818
181A
181C
181E

0174
0176
0178
017A
017C
017¢E

18DC
1BDE

33DA
330C
33DE
33E0
33E2
33E4
33E6

3460

3462 .

3464
3466
3468
346A

200E
2010
2012
2014
2016

WORD

T0A2
T4B2
7CC2
E19E
7892
co20
128E

50A2
54B2
5CC2
5892
2020
128E

2B73
89FC

2002
TFFB
TEEB
7778
7668
100 A
128E

3002
TF1D
TECD
773D
7620
128F

2607
5778
3763
5860
5868

SEQUENCE NO.

CCOM
CCOoM
ccoM
CCOM
CCoM
CCoM
CCcoMm
CCOoM
CCOM
CCOM
cCCoM
CCOM
CCOM
CCOM
CCOM
CCOoM
CCOM
ccoMm
CCOM
CCcoM
CCOM
CCOM
CCOM
CCoM
CCNM
CCOM
CCNM
CCOM
CCOM
CCNM
CCOM
CCOM
CCOM
CCOM
CCOM
CCOoM
CCOM
CCOM
CCOM
CCOM
CCNM
CCOM
CCM
CCOoM
CCUM
CCOM
CCOM
CCOM
cCCcoMm
CCOM
CCOM

n52
053
054
055
056
0s7
058
059
060
061
ne2
063
064
C65
066
067
068
n69
nroe
071
072
073
074
075
076
077
c78
079
080
281
682
083
084
ngs
n86
087
088
089
090
091
092
093
094
095
n96
097
110
114
115
116
117

LABEL

#* ¥ 3 #

LSAVE
L SAVEA
LSAVEB

L SAVEC
%

LRSTR

LRSTRA
LRSTRB
LRSTRC

*
FLGDEX

k-
*
*

COMPL

*

*

*
CsSLOooP
CXLOO0P

#* ¥ % Ot 3 K

FULCSW

NEXTSEQ

062

BPSW 003

NEXTLABEL

LSAVEC

PROG

STATE

STH U
STH G
STH P
BR IF
STH 1

MENT

DA,AC
DA,y AE
DA,B8
S6=0
DAsAA

CLOAD=%E60, EC LEVEL=128266

COMMENTS

*% LOCAL STORE SAVE *x*

SAVE U
G

SAVE P

TEST EXECUTE-BR IF YES
I

PAGE

RST Sé
RTN

*% RESTORE LOCAL STORE **%

RDH
RDH
RDH
RDH
SET
RTN

DA, AC
DA, AE
DA,BS8
DA, AA

Ne VOC

T1=08$K07
BR

RESTORE U
G

P
I

FLAG DATA
EXECPTION

% LINKED COMPLIMENT ROUTINE **

SET S3
H1C=0-H1+C
HOC=0-HO+C
D1C=0-D1+C
DOC=0-DC+C
RST S K=DO
RTN

SET CARRY

RESET INZ,CARRY,COMP

% COMMON ADD,SUBTRACT,COMPARE ROUTINE *%

SET S K=90
H1C=H1%ZUl+C
HOC=HCZUO+C
D1C=D1ZV1+C
DOC=DC%VC+C
RTN

SET COMPLIMENT,CARRY

% 3 e Be e e 3 e e xR A K Xeie el dko e ik sk e ol Skl ik sk sk o ol ok Sl ek ok ke ol Sk ko siese ko Gk ok ook koK %k

*%%  CSW STORE ROUTINE skkadokkaok

DO=9D

D1=D1H
D1=D1%KQO6
RDB T1 AS,D+0
DO=T1H

ADJUST UCW ADDR TO NAT KEY LOC
D=UCW ADDR-00X6 ANY NATIVE

GET NATIVE KEY T1=KKKKO00O
DO=KKKKOCOO-NATIVE KEY-NOT COMM
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ADDR

2018
201A
2C01C

201E

2020
2022
2024
2026
2028
202A
202C
202E
2030
2032
2C34
2036
2038

203A
203C
203€

010C
010E

2EDC
2ED2
2ED4G

2ECA
2ECC
2ECE

2D0F6
2DF8
2DFA

01AA
01AC

WORD

2707
FOAS
4E52

4252

4626
4026
2B&5
42AF
76B8
7288
6AAL
7080
2847
42AF
TEBC
5282
423F

C5BE
128E
AEDOC

2400
AAT4

2400
2C55
8185

2400
2C25
8185

2400
2C75
8185

2BB1
TFAQ

SEQUENCE NO.

CCOM 118
CCOM 120
CCcom 121
CCOM 122
CCcoM 123
CCOM 124
CCOM 125
CCOM 126
CCOM 127
CCOM 129
ccoM 131
CCOM 132
CCOM 133
CCOM 134
CCOM 135
CCOM 137
cCCOM 139
CCOM 141
CCOM 142
CCOM 143
CCOM 145
CCOM 146
CCOM 147
CCOM 148
CCOM 149
CCOM 150
CCOM 151
CCOM 152
CeoM 153
CCNM 154
CCcoM 155
ccoMm 156
ccom 157
CCOM 158
CCOM 159
CCOM 160
CCoM 161
CCOM 162
CCOM 163
CCOM 164
CCOM 165
CCOM 166
CCOM 167
CCOM 1638
CCOM 169
CCoM 170
ccom 171
cCCcoMm 172
ccom 173
CCOM 174
CCOM 175

LABEL

HELP

CLEAR
™

STATOS
*

CSWADR

- STATUS

NORTN

L B

ccos

CClB
ccic

ccan
cca2c

cec3s
cc3cC

EE -

STORH1

NEXTSEQ

CICYy

CICY

CICY

CICY

127 CSWADR

147 NORTN
158 CC18

003 CHECKX
005 ISTART N
CO5 ISTART N
005 ISTART N

NEXTLABEL

STATEMENT

D1=0
BR IF LZ=0
RDH H DC,9A

RDH V DC,9A

D=V

U=v
T1=0%$K40
STPO=T0
STH D T+2
STH VvV T+2
T=T+2

STH U T+0
T1=0%K44
STPO=TC
STH H T+0
RDH V DA,ASB
STPO=V]

BR IF
RTN
BR

SC=0

SET MODE K=(CO

BR

SET MODE K=00

P3=0%K5C
N=S BITS67

SET MODE K=00

PO=0%K20C
N=S BITS67

SET MCDE X=00

PO=0¢K70
N=S BITS67

CLOAD=%*E60,
COMMENTS

EC LEVEL=128266 PAGE

ZERO OUT ADDRESS BYTE FOR CSW
UNC BR
ENTRY FOR ALL ZERO CSW STORE
READ ZER(O CONSTANT INTO H
*% ENTRY FOR STAT STORE-ZERO REST OF CSW
READ ZERO CONSTANT INTQO V

DIXABLE CPU KEY
KEY AND €,S
NEXT CCwW ADDR

RES COUNT

ENTRY FOR STATUS ONLY

DIXABLE CPU KEY

STATUS=UNIT, CHAN,

PUT CPU KEY BACK IN Q. IF IN

FILE ZONE TO & T1 REGS ARE

ACCESSED INSTEAD OF VO & V1.

SC=1 FOR RTN FROM THIS ROUTINE

GO RST MODE LSET CC}

*%%xxCOMMON CONDITION CODE SET* %k

SET CC1-BITS2,3=COND CODE

SET CC2

SET CC3

e e e e 3 f e Rl e el e e v e ol e e Aol S stk ke st sl ok e sl ol ok skl okl o Sk i e sk ol e ol ok ok e ol oK e ok e ok ke e ok e

*%  STORE H1 ROUTINE  **

T1=0-KOB

STB H1 AS,T+C
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ADDR

ClAE

1248
124A
124C

OC7A
CC7C
OC7E

cCOM
CCOM
cCOoM
CCOM
CCOM
CCOM
CCOM
CCOM
CCOM
CCOM
CCOM
CCOM
CCOom
cCoM
CCOM
CCOM
CCOM
CCOoM
CCOM
CCOM
CCOM
CCOM
CCOM
CCOM
CCOM
CCOM
CCOM
CCOM
CCOM
CCOM
CCOM
CCOM

012
218
020
025
027
029
€36
045
D56
c57
058
ne2
064
065
C66
ne7
071
£76
086
£87
110
123
127
135
147
155
158
162
166
174
182
187

WORD

128E

5682
427TF
128E

2B81
SFAQ
128¢E

SEQUENCE NO.

CRIN
CCOM
CNVR
CCOM
CCeM
CDVD
CBIN
CBIN
CDMD
covD
CBRC
CCOM
BWRP
BWRP
BSWI
CFAD
COMD
cnVD
CRIN
CBIN
DCHN
DCHN
CCOM
DCLA
CCOM
DCLA
CCOM
DCLA
pcLC
BSTP
BMCK
BSWI

CCNM
CCOM
CCOoM
CCOM
CCOM
CCOM
CCOM
CCOM
CCOM
CCOM
ccom
CCOM
CCOM
CCNM

218
026
013
016
Nl4
004
nos
008
009
011
n91
059
125
121
113
127
055
018
029
027
102
129
120
286
145
N41
147
066
037
007
119
116

176
177
178
179
180
181
182
183
184
185
186
187
188
189

CBIN

CLST
CBIN
CBIN
nDUMP
CFCY
DPTS

CDMD
covD
CBRC
CFCY
CNVR
CLST
CBIN
CBIN
DPTT
pcLcC
DCLT
DCLC

DCLA
DCLA
DCLA
DYPE
BSWI
BSWI
DCLT

LABEL

*
*
*
*

¥*

RSTRKY
*

%

RESTRH
034 CBIN
005 CLST
N22 CBIN
026 CBIN
003 ERDR
016 CFCyY
048 DYPE
054 CDMD
086 CDVD
114 CFAD
068 CFHA
073 CSAS
007 CLST
043 CBIN
055
041
057 DPTT
040 FILE
185 DCLR
287 DCLC
042
369 DCLB
226
210
047 BSWI
041

CLOAD=%E60,

NEXTSEQ NEXTLABEL STATEMENT COMMENTS

RTN

EC LEVEL=128266 PAGE

ek v siesie ok ok 3k sl ok o kol s ak Kook ok dkodk vk s e e sl e ake e afe kol kol ok e e 3k sk ik dk okl e e Sl dke e koK ek ok ok Aok ke vk ok

**%  RESTORE CPU KEY ROUTINE  *%

RDH D DA,AS8
STPO=D1
RTN

ok e e e e ek e kool ok o oo S ke ek ok ok s o e e ke ok ok el sk Skl ek ook ok

*%% RESTORE H1 ROUTINE %

GET CPU KEY
RESTGRE CPU KEY INTO Q

T1=0-KOB T=00F4
RDB H1 AS,T+0
RTN

e e sk 2k ok ik 3 ok ok Xe dkale 3k ok ke dok i ik ok ok ok Xk ek o ok ok

* CROSS REFERENCE FOR CSECT CCOM x*
e e ok e ok ko 4 e o ok o sk o o e ok K ok o ok o ke kX oK ke ok oK K

047 CMLT Q14

718 CLST 030 CLST 240

038 CBIN 051 CBIN 072 CLOG 047 CLOG 078 CLOG 114 CLOG 144 CMLT 011
€42 CBIN 055 CBIN 076 CLOG 050 CLOG 082 CLOG 118 CLOG 148 CMLT CO4
067

036 CMLT 015 CNVR 009

CO05 DYPE 114 DYPE 237 ERRQ 022 ERRQ 066

£59 CDMD 139 DUMP 100

098 CMLT 074 CNVR 111

072 CNVR 047 DPTR C72 DPTS 149 ERDR 07C

033 CFLS 042

025 CTRT 085

632 CLST 042 CNVR 017

77 CLOG C51

015 DPTT 054 FILE 129 FINT 039

018 FINT 009

011 DPTS 150 OPTT 068 FILE 140 FILX 467

065 DCLH 021 DPTT 011 DYPE 213 ERRQ 012 FILE 030 FILE 098 FILX 219
005 ODCLT 008 DPTT 025 FILE 026

110 CSTS 058

FILX 355

72
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CDMD —-- DECIMAL MULTIPLY-DIVIDE ROUTINES DESCRIPTION CONTINUED
ENTRY POINT MULTIPLY OP
SSOPFC - THIS IS THE COMMON ENTRY POINT FOR BOTH MULTIPLY 1. TEST FOR ENOUGH ZEROES IN MULTIPLICAND FIELD.

DECTMAL AND DIVIDE DECIMAL. 2. SHIFT THE MOST SIGNIFICANT BYTE AND THE FOLLOWING
------------------------------------------------------------- "~ BYTES OF THE MULTIPLICAND TO THE HIGH-ORDER POSITIONS
. MULT DECIMAL . FC . L1 L2 . Bl D1 . D1 D1 . B2 D2 . D2 D2 . OF THE MULTIPLICAND FIELD. SUPPLY ZEROES FOR THE
. DIV DECIMAL . FD . L1 L2 . B1 Dl . D1 D1 . B2 D2 . D2 D2 . VACATED BYTES, REMOVE SIGN.

T T T R 3. STARTING WITH THE LOW-ORDER, TEST EACH DIGIT OF
MULTIPLICAND. TRUE ADD IF UNDER 5, SUBTRACT IF OVER

OBJECTIVES 4. ENTER CALCULATE LOOP FOR EACH DIGIT. FOR THE 1ST7T
DIGIT, THE STRAIGHT MULTIPLIER WITH 90 AS THE HIGH-
MULTIPLY - THFE PRODUCT OF THE MULTIPLIER AND THE ORDER BYTE IS T7/C ADDED TO THE PRODUCT FIELD. THE 9
MULTTIPLICAND REPLACES THE MULTIPLICAND IN THE IS IN ALIGNMENT WITH THE TESTED MULTIPLICAND DIGIT.
1ST OPERAND LOCATION. ' TIC ADD CYCLES ARE CONTINUED UNTIL TEST DIGIT IS O
THE MULTIPLIER SIZE IS LIMITED TO 15 DIGITS FOR ADD OR 9 FOR SUBTRACT.
AND SIGN -- LENGTH CODE OF 7 IN L2. ALSO, L2 ALTERNATE MULTIPLICAND DIGITS USE THE SKEWED MULTI-
MUST NOT BE LARGER THAN OR EQUAL TO L1. PLIER WITH 09 AS THE HIGH-ORDER BYTE UNLESS THE TEST
THE MULTIPLICAND MUST HAVE HIGH-0ORDER ZERD DIGIT GOES TO C FOR ADD OR 9 FOR SUBTRACT. FOR THIS
RYTES EQUAL TO OR GREATER THAN THE NUMBER OF CASEy THE MULTIPLIER IS NOT SWITCHED.
BYTES IN THE MULTIPLIER FIELD. 4. DO SPECIAL SKEWED ADD IF NECESSARY, INSERT SIGN, AND
THE MAXIMUM PRODUCT SIZE IS 31 DIGITS. AT END THE DPERATION,
LEAST ONE HIGH-ORDER DIGIT OF THE PRODUCT
FIELD IS ZERO. DIVIDE 0P
DIVIDE - THE DIVIDEND IS DIVIDED BY THE DIVISDR. THE 1. DO A TRIAL SUBTRACT TO DETERMINE IF THE QUOTIENT AND
QUOTIENT AND THE REMAINDER REPLACE THE DIVIDEND REMAINDER CAN BE CONTAINED IN THE OIVIDEND FIELD.
IN THE 1ST JOPERAND LOCATION. SKEWED DIVISOR IS USED. A CARRY OUT OF THE HIGH-ORDER
"THE QUOTIENT FIELD IS PLACED IN THE LEFT POSITION INDICATES A DIVIDE CHECK. [IF DIVIDE CHECK
PORTINN OF THE DIVIDEND FIELD. THE REMAINDER OCCURS, SKEWED DIVISOR IS ADDED BACK TO RESTORE THE
IS THE SAME SIZE AS THE DIVISOR AND OCCUPIES DIVIDEND AND ROUTINE EXITS TO TAKE PROGRAM INTERRUPT,
THE LOW-0ORDER BYTES OF THE DIVIDEND FIELD., 2. FOR 1ST CALCULATE CYCLEs STRAIGHT DIVISOR WITH 90 AS
THE DIVISOR SIZE IS LIMITED TO 15 DIGITS AND THE HIGH-ORDER BYTE IS ADDED 70O THE DIVIDEND. THE 90
SIGN -- LENGTH CODE OF 7 IN L2. ALSO, L2 MUST IS IN ALIGNMENT WITH THE HIGH-ORDER DIVIDEND BYTE.
N3T BE LARGER THAN 0OR EQUAL TO L1. THE ADD CYCLES CONTINUE UNTIL DIGIT TO THE RIGHT OF
THE 9 GOES TO ZERD.
DESCRIPTION 3. SKEWED DIVISOR WITH 09 AS THE HIGH-ORDER BYTE IS
SUBTRACTED FROM THE PREVIOUS RESULT WITH ALIGNMENT
THE ROUTINE CHECKS OPERAND SIZE AND SETS THE SIGN VALUE. SHIFTED ONE DIGIT. SUBTRACT CYCLES CONTINUE UNTIL
THEN, TWO COPIES OF THE MULTIPLIER OR DIVISOR ARE STORED. DIGIT TO THE RIGHT OF THE 9 GOES TO NINE
4. ALTERNATE STRAIGHT AND SKEWED CYCLES ARE TAKEN MWITH
AUX STORAGE POINTER FOR DIVISOR SHIFTING ONE DIGIT FOR EACH CHANGE,
FIELD LOW-0ORDER BYTE OPERATION ENDS WHEN THE CYCLE THAT INCLUDES THE
STRAIGHT COPY 0018-001F ocBC LEFTMOST POSITION OF THE CIVIDEND IS COMPLETE.
SKEWED COPY 0038-D0BF OOBE 5. QUOTIENT SIGN IS INSERTED INTO LOW-ORDER 4 BITS OF

QUOTIENT. SIGN NF REMAINDER IS INSERTED INTO LOW-
ORDER 4 BITS OF REMAINDER.

ADDR WORD SEQUENCE NO. LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS

CDMD 001 T DEC IMAL MULTIPLY DIVIDE ROUTINES
17A8 E1AD CDMD 0C2 SSOPFC 004 NOFILC BR IF Sé6=1



ADDR

17AA
17AC
17AE
1780
1782
1784
1786
1788
178A
178C
178E
17C0
17C2
17C4
17C6
17C8
17CA
17CC
17CE
17D0
17D2
17D4
17D6
1708
17DA
17DC
17DE
170
17€E2
17€4
17E6
17E8
17EA
17€EC
17EE
17F0
17F2
17F4
17F6
17F8
17FA

17FC
17FE
17A6

251C
251E

WORD

1445
c13c
AE94
5575
77€3
EOAE
9812
5730
8F2C
5710
3415
8F2C
10CE
558D
3883
3815
TAE2
4CA6
3825
TAF?2
5F3A
5FFB
TFAF
7FCA
5FF1
C96C
573A
4TF3
TTAF
TFAA
T7CA
57F5
C95F
TFAA
55E5
55FD
7FF1
2002
T1E9
T0A9
4206

027
8082
A51C

B3C8
ClA4

SEQUENCE NO.

cDMN
CDMD
CDMD
CNDMD
CDMD
- CDMD
COMD
CDMD
ChHMD
CDMD
cCDMD
COMD
cCnMD
CDMD
CDMD
cnNMn
cChMn
CDOMD
CDMD
COMD
CHMND
cDMD
COMD
CIMD
cCMD
CDMD
CDMD
CDOMD
CHMD
CNMND
CDMD
CDMD
COMD
COMD
COMD
CDMD
CDOMD
CDMND
cChMD
chMD
CDMD
cCOMD
cnMD
CDMD
CDMD
CDOMD
COMD
CDMD
CDMD
CDMD
CDMD

0C3
004
005
006
007
0cs8
009
010
011
012
N13
014
015
016
017
018
019
22a
021
022
023
C24
225
026
nz27
028
029
030
231
n22
033
034
035
036
037
038
039
040
241
042
043
D44
245
N46
047
048
049
250
051
052
053

3* 3 3

CLOAD=%E60, EC LEVEL=128266 PAGE

LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS
GO=G0%*-K40 FIX ILC FOR EXECUTE
NOFILC 006 LENCHK BR IF Gl4=0 LENGTH CHECK OVER 7
FLGERR CICY 070 SPECHK BR
LENCHK D1=GlXL CHECK IF
D1=D1-HO L2 LARGER
005 FLGERR BR I[F HINZ THAN L1
CCOM 056 LSAVE BAL
RDB D1 V READ 2ND DPRAND
203 SINSFET BAL GO SET THE SIGN VALUE
RDB D1 U READ 1ST OPRAND
GO=GC$K10 START WITH REMAINDER SIGN +
203 SINSET BAL GO SET THE SIGN VALUE
RST S K=FC RESET S REG 091929394+ 5
T1=6G1lL -BUILD THE
T1=T1$KOR STRAIGHT AND SKEWED ADDRESSES
T1=T1$K10 AND PUT THEM IN AUX
STH T DA,BC OCBC-STRAIGHT
P=T COEE-SKEWED
T1=T1$K2D
STH T DA,BE
RDB H1 V-1 -THIS STORES THE DIVISOR
H1=H1lH PLIER IN AUX STRAIGHT AND
H1C=H1aTO0+C SKEWED
STB H1l AS,P-1
Hl=H1X
036 SSKEW BR IF Pl4=0 TAKE THIS BR IF 1 POS. FIELD
SMORE RDB D1 V-1

H1=D1XH+HIL
D1C=D1aTO+C
STB H1 AS,T-1
ST8 D1 AS,P-1
H1=D1XL

029 SMORE BR IF Pl4=1

SSKEW ST8 H1l AS,T-1 STORE LAST SKEWED CHAR.

HO=G1 XL -THIS ADJUSTS THE ADDRESS 1ST 0P
H1=G1L TO THE LEFT MOST POS.
HO=HO-H1+1
SET S3
Ul1C=Ul-HO+C
UoC=un-T0+C

v=U
BREAK 0OUT
047 SOUT BR IF GCT7=1 THE 0P
106 MULTPY BR CODES
SouUT 052 DIVIDE BR
AT THIS POINT THE DIVIDE OPERATION
IS STARTED IT GOES BACK TO A COMMON
POINT WITH MULTIPLY TO SET THE RESULT SIGN
DIVIDE 213 DvVLOOP BAL GO SEE IF ANS. WILL FIT

056 VALIDA BR IF $S4=0

14
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ADDR WORD SEQUENCE ND. LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS
2520 8174 CDMD 054 DATEXP CCOM 064 LRSTR BAL THIS RESTORES LOCAL STORAGE AND
2522 93DC COMD 055 CCOM 071 FLGDEX BR FLAGS A DATA EXCEPTION INTERUPT
2524 F580 CDMD 056 VALIDA 062 VALIFL BR IfF S$3=0 IF S3=1 A DIVIDE EXCEPTION EXIST
2526 1002 CDMD 257 RST S K=90 ADD BACK IN
2528 B3CA CDMD 058 214 DVLOPB BAL THE VALUE
252A 8174 CDMD 059 CCOM 064 LRSTR BAL © SUB
252C 2BB3 CDMD 060 T1=0%KC8B AND FLAG
252E 89FC COMD 061 BPSW €03 PROG BR DIV. EXCEP. INTER.,
2530 56A2 COMD 062 VALIFL RDH D DA,AC GET
2532 5D70 CDMD 063 RDB P1 D RID
2534 5DD8 COMD C64 P1=P1H OF
2536 7D70 COMD 265 ST8 P1 D SIGN
2538 2993 ChMN 266 I11=0%$KC9
253A 5981 CDMD 267 I0=1I1X
253C 5004 CDMD 068 ENTYA U=U+1
253E 1042 COMD 269 ENTYB RST S K=94 RESET S REG 043,5
2549 56E2 CHOMD 070 RDH D DA,BC GET THE STRAIGHT ADDRESS
2542 B3CC cCoMD 071 215 DVLOPC BAL
2544 5D3C CoMD 072 RDB P1 V
2546 TD8F CDMD 073 P1C=PlalC+C
2548 FOo81 CDMD 074 077 OTHLOP BR IF LZ=0 .
254A 7030 CDOMD 075 ST8 P1 V
254C AS53E CDMD 276 069 ENTYB BR
2500 7030 CDMD 277 OTHLOP ST8 Pl V
2502 TEA3 CDOMD (78 HO=HO-TOC
2504 C4CF CDMD 079 091 CHECK BR IF Z=0
2506 B3C8 CDhMD N80 OTALOP 213 DVLOOP BAL
2508 0paD COMD 081 _ 1=P1<LKI0
250A FO8E COMD 082 084 ARDN BR IF HINZ
25¢CC 2040 CHMD 083 SET S5
250F 5D30 CDMD D84 ARDN RNB P11 V
2510 5078 CDMD 085 D1=P1H
2512 TD9F CDOMD NR6 P1C=Plall+C
2514 4708 cnMnN 087 P1=D1H+P1L
2516 7D30 CDMD 088 STB P1 V
2518 D186 cCDMD 089 08C OTALOP BR IF S5=0
251A A53C CDMD D9n €68 ENTYA B8R
254E ClAl CDMD 091 CHECK 054 DATEXP BR IF S4=1
2550 5CC2 CDMD 092 RDH P DA,BS
2552 2FC3 COMD 093 H1=0%$K0C
2554 €958 COMD 094 C96 ARDNB BR IF P14=0
2556 1F68B CDMD 095 H1=H1<KO6
2558 E45D COMD N96 ARDNB 098 ARDNC BR IF GO2=1 THIS
255A 3F13 CDMD 097 H1=H1$KO01 SETS
255C 5730 CDMD 098 ARDNC RDB D1 V THE
255E 6TF5 CDMD 099 D1=D1$H1 QuO
2560 7736 COMD 1C0 STR D1 V SIGN
2562 6443 CDMD 101 GO=GO+GO
2564 8DC2 COMD 102 138 MEND BR
CDMD 103

CDMD

104



ADDR

oD82
D84
0D86
onss

CDB8A.

onsc
OD8E
0D90
ong2
0D94
0D96
0D98
oDgA
0oD9C
ODOE
0DAO
0DA2
ODA4
0DA6
ODAB
CDAA
0DAC
ODAE
oDpBo
0DB2
0DB4
0DB6
onB8
onBA
cDBC
CDBE
oncoe
oncz
0DC4
0DCé
opcs
ODCA
oncce
ODCE
opno
oDb2
ODD4
oDD6
onbs
oD8o
312€
3130
3132
3134
3136

WORD

5T1LA
A318B
2FFF
F483
5004
5224
5EF9
2B07
E597
2040
0004
TTAF
5730
D1A1
7718
7838
2FFF
C498
5006
5226
n1C3
5778
7710
TTAF
c181
E5C2
B12E
0Ban
FOC2
4086
1002
R3CA
54F9
R174
27C3
€94C
1768
EF51
2713
5F10
6FT5
7F10
2407
AAT6
A520
2040
4826
5789
c588
OR9F

SEQUENCE NO.

CDMD 105
CDMD 1C6
COMD 107
CDMD 108
CDMD 1C9
CDMD 110
cCDOMD 111
cCDMH 112
CDMD 113
COMD 114
CDOMD 115
COMD 116
COMD 117
CDMD 118
COMD 119
COMD 120
CDMD 121
CDOMND 122
CDMN 123
CDMD 124
CDMD 125
COMD 126
COMD 127
chMn 128
CDMD 129
CDMD 130
CDMD 131
CDMD 132
cCDOMN 133
COMD 134
COMD 135
COMD 136
COMD 137
CDMD 138
CDOMD 139
COMD 140
COMND 141
CDMD 142
COMD 143
COMD 144
COMD 145
COMN 146
CDMD 147
CDMD 148
CDMD 149
CDMD 150
CDMD 151
CDMD 152
COMD 153
CDMD 154
CDMD 155

*

LABEL

MULTPY

MNZERO
MLUPA

MZER

ENDING

MEND

MASCI
MPLUS

STORE
T0T00

EREXCP D
MSTART

1SB
MSJKA

NEXTSEQ

CCOM

CICy

150

106

116

121

117

138

150
138
151

138

214
064
143

145

004
054

156

NEXTLABEL

EREXCP N

MULTPY

MNZERO

MZER

MLUPA

MEND

EREXCP O
MEND
MSTART

MEND

DvLOPB

LRSTR

MASCI

MPLUS

CHECK
DATEXP

MSA

STATEMENT

RDB D1 U-1
BR IF D1=NZ
Hl1=H1+KFF
BR IF AC=1
U=U+1

V=V+1l

H1=HC

T1=0

BR IF S2=1
SET S5

RST S2
D1C=D1aT0+C
RDB D1 V

BR IF S5=1
STB D1 U+l
STB T1 V+l
H1=H1+KFF
3R IF IN7Z
U=u-1

V=v-1

BR IF S5=1
D1=D1H

STR D1 U
D1C=D1aT0+C
BR IF S4=1
BR IF S2=0

. BR

1=T1<KS0
BR IF HINZ
u=1I

RST S K=9¢C
BAL

H1=GC

BAL
D1=0¢KCC
BR IF P14=0
D1=D1<KO®
BR IF H12=1
D1=D1$K0O1
RDB H1 U
Hl1=H1$¢D!1
STB H1 U
T0=0

BR

BR

SET S5

I=v

T1=D1

BR IF SC=0
1=T1<K99

CLOAD=%E60,

COMMENTS

CHECK
FIELD FOR
ENOUGH ZEROS

STORE THE
157
op
SHIFTED
TO
LEFT

RID 0OG
SIGN

SET THE
SIGN
FOR
REMAIN
AND
PRODUCT

THIS
DOES
THE
ACTUAL

EC LEVEL=128266

PAGE 76



ADDR

3138
3134
313C
313€
3140
3142
3144
3146
3148
314A
3160
3162
3164
3166
3168
31 6A
316C
316F
314C
314€
3150
3152
3154
3156
3158
315A
315C
315E
1454
1456
1458
145A
145C
145E
1460
1462
1464
1466
1468
146A
146C
146E
1470
1472
1474
1476
1478
0F2C
OF2E
OF 30
0F32

WORD

OOBE
D1CC
EOEO
7B1A
5886
5710
0040
2EFF
C4R2
£DB8
2040
2A95
56E2
57C9
1000
OBR9
F4DD
9456
FORD
5BBN
2A93
56F 2
57C9
1000
0BR1
EODF
3002
9456
5C79
4286
5030
SFE6A
TDFF
7D3A
€359
78AF
0002
C5EC
OB9F
2002
D1F2
EOD4
B13E
FOD4
5710
4788
B134
5773
0769
F4B5

AS520

SEQUENCE NO.

CDMD
CDMD
CDMD
CDMD
CDOMD
CDMD
C DMD
CNMD
cCOMD
COMD
COMD
COMD
COMD
COMD
COMD
COMD
COMD
COMD
CoMD
COMD
COMD
CNMD
CDMD
CHMD
COMD
cCOMD
COMD
COMD
CNMD
COMD
coOMD
coMD
COMD
CDOMD
CDMD
COMN
COMD
CDMD
CDMD
CDMD
cCoMD
CoMD
CDMD
CDMD
CDMD
COMD
CDMND
COMD
CDMD
CDMD
CNMD

156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
189
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
158
199
200
201
202
203
204
205
206

LABEL

MSA

MSHI
MSSTOR

MSC

MSLOW

SUBCYC
ADDCYC
MSJK

caLLOP
MSCLOP

MSJA

MSKY

SINSET

NEXTSEQ

174
166

153
133

182
185
158

183

185

186

196

199
184
159
184

154

207
054

NEXTLABEL

MSLOW
MSC

MSB
ENDING

SuBCyC
CALLOP
MSH I

ACDCYC

CALLOP

MSCLOP

MSJA

MSKY
MSJK
MSSTOR
MSJK

MSJKA

SIGVAL
DATEXP

STATEMENT

RST S K=78
BR IfF S5=0
BR IF HINZ
STB 71 uU-1
I=1-1

RDB D1 U
RST S5
HO=HC+KFF
BR IF ZINZ
BR

SET S5
TO0=0%K9C
RDH D DA,BC
PO=D1

RST SO
L=T1+KBC
BR IF AC=1
BR

BRR IF LZ=0
T1=TI1L
TO0=0%$KGC9
ROH D DA,BE
p0=D1

RST S¢C
I=T1+KCB
BR IFf HZ=0

SET S K=9C

BR

D1=PO

V=1

RDB Pl Vv
RDB H1 AS,D-1
P1C=PlaH1+C
STB P1 V-1
BR IF Dl4=1
T1C=T1aTO+C
RST S3

BR IF SC=0
1=T1<K99
SET S3

BR IF S5=0
BR IF HINZ
BR

BR IF LZINZ
RDB D1 U
T1=D1H+T1L
BR

D1=D1XH
I=D1+K60

BR IF AC=1
BR

CLOAD=%E60, EC LEVEL=128266
COMMENTS

MULTIPLY
SO 1-SuB
C-ADD
S5 0-LOW HALF
1-HI HALF

HC=NUMBER OF BYTES

CALCULATE

LOOP

SIGN CHECK AND SET ROU
GC IS USED TO PUT THE SIGNS

BRANCH TO DATA EXCEPTION

PAGE

17



ADDR

0F 34
0F36
0F38
OF3A
0F3C

33C8
33CA
33CC
33CE
33D0
33D2
33D4
33D6
33D8

CDMD
CDMD
COMD
CDMD
CDMD
CDMD
CDMD
CDMD
COMD
CDOMD
CNMD
CDMD
CDMD
CDMD
CDMD
CDMD
cnmn
CDMD
CDMD
CDMD
CDMD
CDMD
CDMD
CDMD
CDMD
CDMD
CDMD
CDMD
CDMD
CDMD
COMD
CDMD

CDMD

n02
n04
C05
006
n29
036
047
052
054
056
062
n68
069
077
0F:10
084
091
096
098
106
116
117
121
133
138
143
145
150
151
153
154
156
158

WORD

F73C
0719
F48D
143D
128E

3002
56F2
4206
503¢C
5F6A
T7DFF
7D3A
C34F
128E€

SEQUENCE NO. LABEL NEXTSEQ NEXTL ABEL

CICY
CDMD
CDMD
CDMD
CDMD
CDMD
CCMD
CDMD
COMD
ChMD
COMD
COMD
CDMD
ChMD
CDPMD
CDMD
cCoMD
CDMD
CDMD
CDMD
CDMD
CDMD
CDMD
CDMD
CDMD
CDMD
CDOMD
CDMD
CDMD
CDMD
CDMD
CDMD
CDMD

CDMD
CDMD
cDMD
cCDOMD
cCOMD
CDMD
CDMD
COMD
CDMD
CDMD
CNMD
CDOMD
CDMD
CDMD
COMD

284
002
008
004
035
028
045
N47
Qa1
053
D56
190
NTA
N74
289
082
079
C94
N9 6
046
114
123
119
165
102
141
143
127
132
164
202
154
174

207 SIGVAL
208

209

210

211 EXIT
212 *

213 pDvLOoOoP
214 dDvLOPB
215 DVLOPC
216 ALOOP
217

218

219

220

221

CICY 285

CDMD 15C CDMD 206

CDMD 109

cCOMD 126 CDMD 131

CDOMD 130

211  EXIT
211 EXIT

216 ALOOP

STATEMENT

BR IF D13=0
I=D1+K10

BR IF AC=1
60=6G0<K30
RTN

SET S K=9C
RDH D DA,BE
v=U

RDB P1 V

RDB H1 AS,D-1
P1C=PlaH1+C
ST Pl v-1

BR IF D1l4=1
RTN

CLOAD=%E60y EC LEVEL=128266 PAGE

COMMENTS
101C- PLUS 11C1-MINUS
1011- MINUS 1110-PLUS
1100~ PLUS 1111-PLUS

GO BIT 2 O0O=ANS MINUS 1-PLS
GO BOT 3 O=REM NEG 1-PLUS

SET S 043 FOR SuB CYCLE
GET THE SKEWED ADDRESS
SET UP VvV FOR LOOP
ACTUAL LOOP
FOR DOING
THE ADD OR
SUB FUNCTION

e ek 3%k S sk Bk ki ok Ak e e e e 3 ke sk dlkoak dkak e sk dkok 3k ak K ok ok

* CROSS REFERENCE FOR CSECT CDMD *
e ek ok Sk e ok ke sk otk o e e e sk ok e ok ok ok e skl ok koo ok ok

CDMD 134

78



CDMD
CDMD
CDMD
CDMD
CDMD
CDMD
CDMD
CDMD
COMD
CDMD
CDMD
CDMD
CDMD
CDMD
CDMD
CDMD
CDOMD

159
166
174
182
183
184
185
186
196
199
203
207
211
213
214
215
216

CDMD
CDMD
CCMD
CDMD
COMD
CDMD
CDMD
CDMD
CDMD
COMD
CDMD
CDMD
CDMD
CDMD
CDMD
CDMD
COMD

198
158
157
172
181
197
173
190
193
196
011
205
207
052
058
N71
220

CDMD
CDMD

CDMD

CDMD
CDMD
CDMD

199
183

0l4

209
080
137

CNVR 070

ok e e e oje e dk sk 3k o kol el e sk ki kil e sk ook ook ol k ok

* CROSS REFERENCE FOR CSECY CDMD =*
e e ek e e ok e e e e e sk ke ok sk e ke o o e o ok ok ok ok ok ok ok

CLOAD=%E60,

EC LEVEL=128266

PAGE
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COVD DESCRIPTIVE

ek A %e 3ok ek ek 3k ok Aok Sk ko sk ok e ok e ok Ak dle e sk ok sk ook ol ak akoak sl ok ik kK ik ek ok ok ek ek ok ok Xk

* * * * * * *
* ENTRY % OPERATION * BYTE 1 * BYTE 2 * BYTE 3 * BYTE 4 %
Km e Mo mmmmmmmm e mmmmm e Kewwme—me K e = S Kmmmmm e *
% RROPID * BINARY DIVIDE * 1D ¥ Rl R2 * % %*
% RXOPSD * BINARY DIVIDE * 5D * R1 X2 * B2 D2 * D2 *

e e 3 ik sl dfe oje sk e Yok Sk ok e e aioole sle sk 3ol o i sk e sk kol ok ok o ok ik 3k ok sk vk ak sk ek o o kol el ok 3k sk e e ok ok ok 3k

NBJECTIVES

ADDR

0390
0292
0394
0396
328C
328BE
32C0
32C2
32C4
32Cé6
32C8
32CA
32CC
32CE
3200
3202
32D4
32D6
32D8
32DA
32DC
32DE
32EC
32E2
32E4
32E6
32E8

THE DIVIDEND (1ST OPERAND)

DIVISOR (2ND DPERAND).

IS DIVIDED BY THE

THE QUOTIENT AND

REMAINDER ARE PLACED IN THE FIRST OPERAND LOCATION.

THE DIVIDEND IS A 64 BIT SIGNED INTEGER THAT MUST

BE LCCATED IN AN EVEN-ODD PAIR OF GENERAL PURPOSE

REGISTERS.

THE QUODOTIENT SIGN IS DETERMINED RBRY THE RULES OF

SEQUENCE NO.

ALGERRA,

WORD

Chvn
E195 CoVD
3485 CDhvD
8ACS cnvn
B2C2 cNVYD
5618 covp
5E10 chvnh
5588 cnvp
F546 CDVD
AE94 chvD
9814 COVD
54A8 CDvVD
58AA covn
3815 (ORDAVAN
52A8 Covh
SOAA CDVD
€658 CnhvyD
B3DA cCpvh
3813 CDvD
C45E COVD
9676 cDVD
3823 COvVD
4C86 covoD
3002 CDvVD
70FD CcDVD
TCED cDvD
4C46 ChVD
707D cCOvVD

THE DIVISOR IS A 32 BIT SIGNED INTEGER.

oc1
002
003
004
205
cceé
neT
nes
009
o110
011
012
213
014
015
016
017
218
019
020
021
022
23
024
025
G226
027
028

LABEL

T
RROP1D

NEQLAB

RXOPSD

MEET

MEETA

MEETH

MEETD

NEXTSEQ NEXTLABEL STATEMENT
BINARY DIVIDE ROUTINES
004 NEQLASB BR IF Sé6=1
GO=GC$K8BO
CCOM 029 LGET BAL
009 MEET BR
ROH D U+2
RDH H U
T1=G1H
011 MEETA BR IF G13=0
CICY 070 SPECHK BR
CCOM 057 LSAVEA BAL
RDH G AS,T+
RDH I AS,T-
T1=T1%$K10
RDH V AS,T+
RDH U AS,T-
020 MEETS BR IF DCO=0
CCOM 076 COMPL BAL
T1l=T1$KC1
023 MEETD BR IF GCO=0
088 COMDVD BAL

T1=T1%K02
P=1

SET S K=90
PLC=P1%H1+C
POC=POZHC+C
P=G
P1C=P1%D1+C
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TEXT

EXECUTION

READOUT THE DIVISOR
CHECK FOR EVEN DIVIDEND ADDRESS
IFf ODD ADDRESS, FLAG SPECIFICATION EXCEPTION

IN CICY ROUTINE AND GO STORE INTERRUPT CODE
IN PSW.
READOUT THE DIVIDEND

COMPLEMENT IT.
COMPLEMENT IT.

IF DIVIDEND MINUS,
IF DIVISOR MINUS,
TRIAL SUBTRACT
IF QUOTIENT wWILL FIT, OO0 THE DIVIDE.
IF QUOTIENT TOO LARGE, FLAG A DIVIDE EXCEPTION
AND GO TO STORE INTERRUPT CODE IN PSW.
DO THE SUBTRACT
THE QUOTIENT AND REMAINDER ARE PLACED
FIRST OPERAND LOCATION.

DC A

IN THE

COMMENTS

READ
out DIV

2 READ

2 ouT
THE

2 DvD

2

MINUS
D1V

MINUS
DVD
SETUP
AND DO
TRIAL
SUBTRACT



ADDR

32FA
32EC
32EE
32F0
32F2
32F4
32F6
ODDA
0DDC
ODDE
ODEO
ODE2
CDE4
ODE6
ODES8
CDEA
0DEC
2FF6
2EF8
2EFA
2EFC
2EFE
2F 00
2F02
2F04
2F06
2F08
2FO0A
2FO0C
2FQE
2F10
2F12
2F14
2F16
2F18
2F1A
2F1C
2F1E
2F20
2F22
2F24
2F26
2F28
2F2A
2F2C
2F2E
2F30
2F32
2F34
2F36
2F38

WORD

7C6D
F5FQ
ABFC
4C52
1CCE
AEF8
8DDC
AEF6
3002
T9FD
78ED
757D
746D
F5D8
AEF6
1002
8DDF
2C18
611D
600D
633D
€22D
ECOD
£99D
688D
655D
644D
128E
£418
1002
T9FD
78ED
757D
746D
5BC9
52D9
EB27
C436
968A
C436
ABFC
C428
968A
F839
968F
5209
D5RA
cD38
ABFC
F82D
cD25

SEQUENCE NO.

cnhvd
CDOVD
cnvn
CovD
covD
cDvDd
CDVD
covD
cCNVD
cnvh
CHyD
cDvVD
CovD
CDVD
COVD
covD
CHvVH
covh
covn
covD
covn
cNVD
cnvod
covh
cCnNVD
cCovD
cnVOn
cCDVD
CDVD
CHVD
cnVn
chvn
CHvn
cnvn
cnvhd
cnvn
CHDVD
cCHovn
CDOvD
cnvn
cDpvd
CoOvD
CDvVD
covD
CDVD
CbvD
ChVvD
cCNVD
cDVD
covD
cnVD

029
030
031
032
033
024
035
036
037
038
039
040
N41
N42
043
N4 4
045
046
047
N48
049
Ns50
751
n52
053
054
055
056
087
N5 R
059
060
061
062
063
064
265
066
067
N6R
069
70
071
072
073
D74
c75
C76
077
078
079

LABEL

MEETC

INSERT
ARND
COMPUY

SHIFT
SHIFTA

CYCLE

ARNQ

LABELQ
NXTA

NXTD
NXTC

NXTB
NXTF

NEXTSEQ

032
098

047
037
046

036
G4 6

038

057

063

070

078
100
c78
98
072
160
079
102

080
080
c9s8
073
069

NEXTLABEL

MEETC
DIVCHK

SHIFTA
ARND
SHIFT

INSERT
SHIFTY

COMPUT

CYCLE

ARNQ

NXT A
NXTB
COMR
NXTB
DIVCHK
NXTD
COMR
NXTF
COMQUO

FINISH
FINISH
DIVCHK
NXTC

LABELQ

STATEMENT

POC=PCZDO+C
BR IF S3=0
BR

RDH P DC,9A
RST S K=FC
BAL

BR

BAL

SET S K=9¢C
T1C=11%H1+C
I0C=ICZHO+C
G1C=G1l%D1+C
GOC=GO%D0O+C
BR IF S3=1
BAL

RST § K=9C
BR
PO=PC+KQ1
U1C=Ul+ul+C
UNC=U0+UC+C
VI1C=V1+V1+C
VOC=VO+VO+C
BR IF PQ2=1
11C=11+11+C
INC=10+10+C
G1C=0G1+G1+C
GOC=G0+GO+C
RTN

BR IF GOO=0
RST S K=90
I1C=11%H1+C
I0OC=10%HC+C
G1C=G1%D1+C
GOC=GC%DO+C
P2=T1

P1=VvC

BR IF Pl6=1
BR If GCO=0
BAL

B8R IF GCO=0
BR

BR IF GCO=1
BAL

BR IF PC7=1
BAL

P1=VC

BR IF S1=0

BR IF Pl BITC=1

BR
BR IF POT=1
BR IF P10O=1

CLOAD=*E60Q,

COMMENTS

BRANCJ 0K

SHIFT
LEFT
ROUT INE

REM -
REM SHD BE +

IS

EC LEVEL=128266
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ADDR

2F3A
2F3C
2F3E
2F 40
2F42
2F 44
2F 46
2F48
1676
1678
167A
167C
167E
1680
1682
1684
1686
1588
23FC
2BRFE
168A
168C
168E
1690
1692
1694
1696
1698
169A

CDVD
cDvD
cbvD
cnvn
CDvVD
cDvD
cDvD
cphvD
cnvhd
CDhVD
cDVD
covD
covD
cnVD
chvD
cDvD
cobvD
cDvD
CDVD

002
004
co6
n09
011
02C
23
032
0326
037
038
C46
c47
G57
c63
069
270
072
0713

WORD

58BR
T2A8
TNAA
1815
T14A8
T8AA
8176
AATE
2002
7118
700B
7338
1228
7998
7888
7558
7448
128E
8176
ABE?2
2002
F581
c008
3002
7118
7008
7338
7228
128E

SEQUENCE NO.

cIicy
cecvb
CICy
cevo
covp
CovD
cpyD
CovD
CDVD
CDvVD
covp
CovD
cpvp
CovD
covD
CDVD
cDvD

CDVD

cDvD

CDVD
cDvD

CDVvD
CDhvVD
CDVD
CNVD
cnvD
cDVD
CDOVD
cnvon
covD
CDVD
CHVD
CDVD
CbvD
cDvVDh
CDVD
CDVD
CDVD
covD
CDVD
COvD
cDVD
covh
covn
CDVD
CDVD
CDVD
CDVD

182
no2
214
005
nna
017
020
030
N42
035
045
236
D34
051
057
079
265
070
078

080 FINISH

081
082
083
084
C85
ngé6
o087

nas COMDVD

n89
790
991
n92

093 CMDVA

094
095
096
097

198 DIVCHK

099

100 COMR

101

1¢2 COoMQuUQ

103
1C4
1C¢5
1C6
107
108

CDVD 043

LABEL

NEXTSEQ

CCOM 065

NEXTLABEL

LRSTRA

CICY 004 CHECK

CCOM 065
CNVR 12C

093

LRSTRA
LAB1l4%

CMDvA

STATEMENT

T1=T1H

STH V AS,T+2
STH U AS,T-2
T1=T1%-K1C
STH G AS,T+2
STH I AS,T-2
BAL

BR

SET S K=10
Ul1C=C-ul+C
UoC=0-uU0+C
V1C=0-Vv1+C
VOC=0-V0+C
11C=C-11+C
I0C=0~-10+C
Gl1C=0-G1+C
GOC=0-GO+C
RTN

BAL

BR

SET S K=1C
BR IF S3=1
RST S1

SET S K=90
UlC=0-Ul+C
UoC=0-uUl+C
V1C=0-v1+C
VOC=0-VC+C
RTN

CoMpP
DvD

3 3 3 s ek ek e sk dete sk sk ke ik ok k4 e e S ok o ek ool ek koK K

* CROSS REFERENCE FOR CSECT CDVD *
ok ook sk o sk ook st ek oot sk ek o o ok ok e ok ook ek e ok ok
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COMMENTS

EC LEVEL=128266

GO FLAG DIVIDE CHECK AND INTRPT
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CDVD
cDvD
cDvD
cDVD
CDvVD
CDVD
cDvD
CDVD

078
079
¢80
c88
093
cas
100
102

CDVvD
CovD
covD
cDVD
cCDvVD
covDd
CDVD
CDbVD

066
072
075
221
101
031
ne67
073

CDVD 068

CDVD 076

CDVD 069
covh 071

CovD 077

3 e ok ok e de ke ok sk ok Sk ol sk s ok ok Dl ek ke vk ak kel ok ok dk gk ok dk

* CROSS REFERENCE FOR CSECT CDVD =*
ke St ool ook e sk ek ek e ok ke sk ek ek ok kel ek sk ok
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CFAD DESCRIPTIVE TEXT

ENTRY IS MADZ TO THE -CFAD- ROUTINE FROM FLOATING
POINT I-CYCLES =~CFCY-. THE NORMALIZED AND UNNORMALIZED
ADD DR SUBTRACT, AND COMPARE OP CODES LISTED BELOW ARE
HANDLED BY THIS ROUTINE.

e e e s 3o st e e el Xe sle ol 3k e ok ok vk sl X ok ok skoje di el e ok sk sl ke sk sl e i e ok koo e ke ol ek ok ol sk ek dleoleok ok i ook

* 0P CODE TYPE ¥ BYTE 1 * BYTE 2 % BYTE 3 BYTE 4 *
s e ook ol o o ok s ok skt o e ke sk ok ool e sk ok sk sk ok o kol s ok ok s ook ok ok ko ok ok kol ek ok ok ok o ok ok
* RR COMPARE {LONG) * 29 ¥ R1 R2 * * %
Kmmm mm e e e e K m e mm e e K e e e — R m e mm =
#* RR ADD NORM, (LONG) * 24 % R1 R2 * % *
Momme mmmm e ———— ———— Mmoo Ko e = m —— ke mm e Hmmmmmm e *
% RR SUB, NIRM, (LONG) * 2B * R1 R2 % % *
Moor o mmc e mrte e m e mcc—e ek eecee e ce e e e e ek - mm—— = =¥ ——————— *
* RR ADD UNDRM, (LONG) = 2E * R1 R2 * * *
Ko m e e m e PR o m e e K m o o = Hmmmmmmmmm *
*¥ RR SUB UNDRM., (LONG)Y % 2F % R1 R2 * * %
Hmmm cmmmmm e e mm e m e e me e e e e mm e mm e =W e e m e K e e e mm e =
* RR COMPARE {SHDORT) * 39 * R1 R2 * * %
Hmmm o m i —— — e ——————————— Kmm e e e . Ko o e = S . *
¥ RR ADD NDRM, (SHORT) * 3A * R1 R2 * * *
30 e e 2 e . o 2 o o e Ko mmm e e Hom o e e Fommm e e SR *
% RR SUR NORM, ({(SHORT) =* 3B * R1 R2 % x *
Hmmmmmmmmm e ——— Kmm e e e e Mmoo e e Kmm mm e mm e mmm e #*
* RR ADD UNDRM. (SHORT) *  3E * Rl R2 % * *
e m——— —— o ————— ¥ momm —mm Koo mm mm e e ® o e e K mm e *
*  RR SUB UNORM, {SHORT) * 3F * R1 R2 * %* %*
Hommm mm——————————————————— Kmm e e e Kmm e e = Ko e e = . *
* RX COMPARE (LONG) * 69 * Rl X2 * B2 D2 * D2 *
P S K e e Hmm mm e e Kmm mm e e — . %
* RX ADD NORM. (LONG) %  6A * Rl X2 * B2 D2 * D2 *
Kommm mmmmm——————— e —————— K e e e P L JR SRR *
*  RX SUB NORM, (LONG) % AR * R1 X2 * B2. D2 = D2 *
Ko o e e —m mm e et e K o o e e e I e o e e o I e o o e
* RX ADD UNDRM. (LONG) *  6F * Rl X2 * B2 D2 * n2 =
P, ———————— Kemmmm e e . Kom e e = " P *
¥  RX SUB UNDORM, (LONG) * 6F * R1 X2 * B2 D2 x D2 *
W om e o e e i e ke o o i e i e Hmmm e e e K e e Kom e e mm e " SR *
¥ RX COMPARE {SHORT) * 79 * R1 X2 * B2 D2 * D2 *
S S, Koo o e e o e e . Kmmmmmmmm *
# RX ADD NORM, {SHORT) %* 7A * R2 X2 % 82 D2 * D2 *
E o Mo mmm e e e Ko e = e e e = Mmmmm e *
¥ RX SUBR NORM, (SHORT) * 8 *® R2 X2 % B2 D2 = D2 *
X e e e o e i e s H e e e e e Ko e e e P H o o *
* RX ADD UNORM, (SHORT) % TE * R1 X2 % B2 D2 * D2 *
R PR —— Mmoo . SR
* RX SUB UNORM, {(SHORT) x TF % R1 X2 * B2 D2 * N2 *
Koo o e e B o e Ko e e mm ¥ommm e m > JR %
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OBJECTIVES

COMPARE OPS - THE FIRST OPERAND IS COMPARED WITH
THE SECOND OPERAND. THE CONDITION CODE
[S SET TO INDICATE THE RESULT OF THE
COMPARE. COMPARISON TAKES INTO ACCOUNT
THE SIGN, FRACTION, AND EXPONENT OF
EACH OPERAND.

ADD OPS - THE SECOND OPERAND IS ADDED TO THE
FIRST OPERAND, AND THE SUM IS PLACED
IN THE FIRST OPERAND LOCATION. FOR
SHORT OP FORMATS, THE LOW ORDER HALVES
OF THE FLOATING POINT REGISTERS ARE
NOT USED.

CHARACTERISTICS ARE ALIGNED BEFORE

ADDITION TAKES PLACE.

SUBTRACT OPS- THE SECOND OPERAND IS SUBTRACTED

FROM THE FIRST OPERAND, AND THE
DIFFERENCE IS PLACED IN THE FIRST
OPERAND LOCATION. FOR SHORT OP FORMATS
THE LOW ORDER HALVES OF THE FLOATING
POINT REGISTERS ARE NOT USED.

CHARACTERISTICS ARE ALIGNED BEFORE
SUBTRACTION TAKES PLACE.,

CONDITION CODES
COMPARE C=0