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PREFACE

This publication contains a listing of the System/
360 emulator microprogram, *Engineering change
level and features present do not relate to any
specific system, limiting the use of this listing

to the classroom.

The listing shown is actual and has not been al-
tered in content in any way.

Routines are in alphabetical sequence as shown
in the listing index.

*And is meant for use in the System/360 Model
25 DPS Course 13233 and 53232.

(March 1970)

Addxes§ any cqmments concerning the contents of this publication to:
IBM, Field Engineering Education Media Development Center, Dept 927
Rochester, Minnesota 55901.

>

@ Copyright International Business Machines Corporation 1969



Preliminary Edition

THIS PUBLICATION IS IN A PRELIMINARY STATE OF
DEVELOPMENT. ANY CORRECTION OR SUGGES-
TIONS THAT YOU CAN OFFER FOR THE FORMAL
PUBLICATION WILL BE APPRECIATED.






4ACHINE TYPE MODEL CORE LOAD

MASTER CONTROL

EC # 128211 SUM CHECK # 45D1 *%

FEATURES PRESENT

2542057 MEM48K 2539229
2539256 BURSTCH 0854031
J854017 NATV2311 0854023

FEATURES NOT PRESENT
2542054 MEML16K 2542056

Vg 54030 TIMERSO 2532200

SEE ¥E60 BCHK **

FLTPT
TIMER

DIRCTRL

MEM32K

COMBASIC

0854021
0854019

0854095

2539255

STGPROT
NATV2540

MUL CHSET

BYTECH

MES/FCSI #

2539257
0854015

2542055

PAGE 111
SERIAL # -

MACHINE STATUS

DATE PREPARED 11/08/68

PFR

NATV1403

ME M24K






ALDR WORD SEQUENCE NO.

xE 60
*E 60
*E60
*E €0
*E 60
*E 60
*E 60
*E €0
*XE60
¥E 60
*t 0
*E60
*E 60
*E €0
¥E 60
*E €0
*E €0
*E60
%£ 60
*E 60
¥t 60
*E60
*E 60
*E €0
*E60
*E60
*E €0
*E60
*E 60
*E60
*¥E 60
*E£60
*E60
*E 60
*E60
*E 60
*E 60
*E 60
*E60
*E 60
*E60
*E €0
*E 60
*E£ 60
*E €60
*E 60
*E 60
*E60
*E €0
*E 60
*E 60
*E 60
*E 60

ool
002
003
004
u0o5
006
007
008
009
010
0l1
olL2
013
Ol4
015
016
017
018
019
020
022
023
025
027
028
029
030
031
033
034
035
036
037
038
039
040
041
042
043
044
045
047
049
050
052
054
055
057
059
061
063
064
065

4 4 3 B B M e e dE S 3 3 3 3t 6 3 6 3t H 3 g6 3 4 S 9 b 36 N 3 3 4E b 46 36 3 M 9t s 3t 3 N 9 K %

LABEL NEXTSEQ NEXTLABEL

CLOAD=*E60, EC LEVEL=128211 PAGE
STAT EMENT COMMENTSS

SYSTEM 360/25 EMULATOR

AAAB
AAAC
AAAD
AAAF
ALDP
BCHK
8CPL
BDIA
BMCK
BPSW
BSTP
BSWI
B8SYS
BWRP
CBIN
CBRC
CCOM
CDMD
covo
CFAD
CFCO
CFCY
CFOV
CFHA
CFLS
CFMD
CFMU
CIicCy
CLOG
CLST
CMLT
CMPU

DPTR

LOCAL STORAGE MAP CPU
EXTERNAL MNEMONIC DEFINITIONS
BIT SIGNIFICANCE CHARTS FOR CONTROL WORDS
ALTER DISPLAY RJIUTINE

CHECK SUN
RESIDENT CHANNEL CORE LOAD ROUTINE
BASIC DIAGNOSTIC...RESIDENT CPU DIAGNOSTIC.
MACHINE CK TRAP ROUTINE
PSW STORE AND LOADING
INSTRUCTION STEP TYPE OUT-INSTRUCTION ADDRESS
EXCEPTIONAL CONDITION ROUTINE
SYSTEM RESET ROUTINE
WRAP TRAP ROUTINES
BINARY ARITH.—-ADD-SUB-COMPARE
BRANCH INSTRUCTIONS
CPU COMMON ROUT INES

DECIMAL MULT DiVD

BINARY DIVIDE ROUTINE
FLOATING POINT ADD, SUBTRACT,COMPARE
FLOAT ING POINT COMMON ROUTINES
FLOATING PO INT INSTRUCTION CYCLES
FLOATING POINT DEVIDE
FLOATING POINT HALVE
FLOATING POINT LJADS AND STORE
FLOATING POINT MULT DIV PREPARATION
FLOATING POINT MULTIPLY
INSTRUCTION CYCLES
LOGICAL OPERATIONS
LOAD AND STORE OPERATIONS
BINARY MULTIPLY ROUTINE
PACK UNPACK AND MOVE WITH OFFSET
CONVERT TO DECIMAL AND BINARY
SHIFT ROUTINES
DECIMAL ADD SUB COMPARE ZERO AND ADD
STATUS SWITCHING INSTRUCTIONS
TRANSLATE TRANS TEST EDIT EDIT AND MARK
CHANNEL O INTERRUPT ROUTINE----H.BERKEBILE
170 INSTRUCTIONS
CCW FETCH AND CHECK
CHANNEL INITIAL SELECTION
CHANNEL DATA LOOP
CHANNEL LOA PRIURITY TRAP-STATUS ROUTINE
CHANNEL HALT I/0
INITIAL PROGRAM L3AD
CHANNEL ERROR RJUTINE
CHANNEL TEST I/0 AND I/0 INTERRUPT

COMMON 1/0 ROUTINES
1403 MULTIPLE CHARACTER SET ROUTINE
1403 COMMAND DECODE+CONSTANTS AND AUX TABLES
1403 REQUEST AND INTERRUPT BUFFER ROUTINE
1403 READ AND WRITE-CHANNEL END AND CARR.CTRL



4ALDR

WORD

SEQUENCE NO.

*E €0
*E 60
*E 60
*E €0
*E60
*E €0
*E 60
*E 60
*E 60
*E€0
*E6O
*E 60
*£60
*E60
*E60
*E 60

066
067
068
070
071
072
073
074
0786
077
078
080
c82
084
086
087

% 3 % % b 9 3t 3 ® 4 %

LABEL

NEXTSEQ

NEXTLABEL

DPTS
DPTT
DY PE
ECCL
EPCH
EPXF
ERCX
ERDR
ERRQ
ETRP
ETTR
EXFR
FILE
FILT
FiLX
FINT

- CLOAD=%*E60, EC LEVEL=128211 PAGE
STATEMENT COMMENTS

1403 START 1/0-NO ACT-NO SEC+SENSE COMM

1403 TEST I[/0,HALT 1/0,START [/0-SEC. ON

1052 TYPE ROUTINES

PUNCH COLUMN BINARY AND DATA CHAIN

PUNCH SI0O CMD DECODE & CHAINING

PUNCH TRANSFER-EBCDIC TO ROW FORM -& CHAINING
XFER FROM COLUNMN FORM BUFFER-RO-TO CCW ADDRESS
READER START 1/0 COMMAND DECODE AND CHAINING
READER REQUEST MDDE AT 10

NATIVE PUNCH TRAP ROUTINE{PUNCH CHECK ANALYSIS)
NATIVE READER TRAP ROUTINE{READER CHECK ANALYSIS)
READER XFER OF ROW IMAGE YO COLUMN BINARY FORM
2311 FEAT., ENTRY FOR SI0, TIO , HIO

2311 FEAT., TRAP ROUTINE

2311 FEAT., OP VERIVICATION & EXECUTION

2311 FEAT., INTERRUPT ROUTINE



AUX STORAGE — MODULE O

3 4 5 6 7 8 9 A B C D E F

kR kR kR kR kR kR kR kR kR kR kR ok okk ok kokkkkkkk kR k

“ AAAB x
0 1 2
OX * Go.P. REG
*
1X * G.P. REG
*x
2X * G.P. REG
*
3X ¥ GoPe REG
E 3
4X * GePe REG
*
55X ® G.P. REG
*
6X * G.P. REG
*
7X * G.P. REG
*
8X * G.P. REG
*
9X * G.P. REG
*®
AX ® G.P. REG
*
B8X * G.P. REG
*
CX ® G.P. REG
*
DX * G.Pe REG
*
EX ® GoP. REG
*
FX % GePe REG

0

1
2

D
E

F

* * FLOATING POINT REG. O *
* * -k
* * H *
* 2311 * ——%
* * FLOATING POINT REG. 2 *
* * —
* x J *
LTI TLLLT LT 2T 220 —-—%
* * FLOATING PCOINT REG. 4 *
* 1052 Fm - ——
* * K *
¥ ALTER/DISPLAY * - -%
* * FLOATING POINT REG. 6 *
* ME SSAGE e e e e e e e *
% * L %
dodoiok e dok dokokk Rk kR Rk kR Rk Rk kiR Rk k ok kkokok kxR ok
* -R- ¥ KO * K1 * K2 * K3 *
kR kR kkkkkkk — L e e
* -R- * K4 * K5 * Ké * K7 *
Ak ke R R KRR X KK KK KK * * & *
* * K8 ® K9 * KA *¥ KB *
o -————% * * * *
* A B *xC «D *x KC * KD * KE * KF *
e I 2T IITTITTTTTI IR TR 232 2372 2 2 3
* P * M % F % 1403 UCw *
[ - e *
* * * M ¥ 2540 RDR UCW *
S — s
* * 2540 PCH UCM *

*

O

* E ¥ N ¥ M % (G

3

1052 UCW *

ERERERRRER R RRERE AR R E R KRR KR SRR KRRk Rk kR kK kR kk k& &

0 1 2 3 4 5 6 1 8 9 A B c D E F
A----1403 UNIT ADDRESS H=-—-MULT/DVD TABLE {X1) AND
8---—KEADER UNIT ADDRESS ALT/DIS REGS BACKUP
C-=-==PUNCH UNIT ADDRESS J-———MULT/DVD TABLE (X&) AND
D=-=--1052 UNIT ADDRESS ALT/DIS BACKUP + FLPT SAVE
E--=-H1 SAVE K-———MULT/DVD TABLE (X16)

F----1403 PCCL L=—-—MULY/DVD TABLE (X64),FLPT SAVE

G----1052 SENSE M--——NATIVE KEY KKKK0000

N==-==2311 ADDRESS P————COMMU. Q—-EXIT POINTER
R=-——-BURST CHANNEL BUFFERED

DEVICE ADDRESSES.

(¢

X

2X

3X

4X

5X

6X

X

8X

9X

AX

B8X

CcX

DX

EX

FX

CLOAD=%E60, EC LEVEL=128211 PAGE 3

* AAAB *

K-ADDRESSABLE AREA

K0-88- 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 OP AND MASK
K6-9C— 2311 SENSE OR FILE ADDRESS
K7-9E- DIAGNOSTICS, ALTER/DISPLAY BAL BACKUP
K8-A8— SYSTEM MASK -A9- 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 CR CAW
KEY. 2540 REGS BACKUP
K kkkkk kkk STANDARD DEVICE ADDRESSES EREEE R KRk Kpokkkk
* NATIVE Loc = BURST CHANNEL LOC*
¥  1403———---0E B4 % 1443 OR 1445-————-——-08 B84 ¥
¥ 2540 RDR---0C B5 * 2540 RDR-----—--———-0C 85 *
* 2540 PCH-—-0D B6 * 2540 PCH-—————==——v 0D 86 *
& 1052————--- IF  B7 * 1403 : 0E 87 %
¥ 2311————— 9X F5 % 1404 OR 2ND 1403—-0F 94 *
* * 2520 15 95 *
* *
* THE TEXT PRECEEDING THE -BCPL— ROUTINE CONTAINS  *
# [NFORMATION ON PUNCHING CARDS TO RECONFIGURATE THE  *
* SYSTEM TO OTHER THAN THE STANDARD ASSIGNMENTS *



-

AUX ILIARY
Q 4 8 Cc F
EEREEREE KRR R TR AR EEEK R R E R KRR KT R R SRk ek Tk kK
* x
x CPU AREA ¥ 0
* *
e ———————— ¥
* *
* PUNCH ROW IMAGE (1X00-1X77) *
* *
e e e - * 1
* *
* PFR ROW IMAGE {1 X78-1XEF) *
*C DB E A * READ ERROR LOGOUT *
B e o *.
x *
* MPX UCHWS * 2
x *
* — - B
x *
& READER TRANSLATE TABLE * 3
* *
B e —— L
x *
* PUNCH CHECK {4X0C-4X84) x
* PFR READ {4X00-4X9F) x 4
* ———— ‘
* READER ROW IMAGE {4XA0-5X1T7) *
e = — — = = = = e e == === e - = - - - = = = e
* *
* - *
B e e e e e e e *
* READER READOUT ({5X18-5XBT) ¥ 5
= e—e— *
% - *
*. 1052 TRANSLATE TABLE {5XBB8-5XF5) *
3 *- *
* ¥ PUNCH ERROR LOGOUT *
* *
* PUNCH TRANSLATE TABLE * 6
* *
. *
* PRINTER TRANSLATE TABLE * 7
* *
* *

R RS EEE R G R R R R R AR R KRR R E Rk E ke Rk Rk kKK

STORAGE

MODUL E

ASS IGNMENTS

MODUL E

MODULE

MODULE

MODULE

MODULE

MODULE

MODULE

MODULE

CLOAD=*E60, EC LEVEL=128211 PAGE 4

DEFINED IN AAAB ROUTINE

C AND D NOTED IN TABLE ARE DEFINED

IN COMMENTS PRECEEDING THE ERDR
ROUTINE. C AT 10F0 D AT 10F1

By Ey AND A NOTED IN TABLE ARE DEFINED
IN TEXT PRECEEDING THE EPCH ROUTINE.
B AT 10F2, E AT 1OF4, A AT 10Ff5

DEFINED IN FE MAINTENANCE MANUAL

DEFINED AT END OF THE ERCX ROUTINE.

WORKING AREA

1052 TRANSLATE TABLE DEFINED AT END
OF THE DYPE ROUTINE.

DEFINED AT END OF YHE EPXF ROUTINE.
PUNCH TRANSLATE FOR 24K IN MODULE 8.

DEFINED AT END OF THE DPTC ROUTINE.
PRINTER TRANSLATE TABLE FOR 24K IN
MODULE 9.
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% AAAC * 360 MODE LOCAL STORAGE ZONES AND ASSIGNMENTS *¥ AAAC *
LR R R R R e 2 R ey s R e e R e P S T R PR PSS 22 S 2SS 2R S 2R 222 2222 2]
* * * IZONE O *% L0ONE 1 % IONE 4 *% IONE 5 *%x I0ONE 6 *% I0NE 7 *
® AS/BS * NAME * ceu *% 2311 *%& BACK —~UPS ** COMMUN ICATIONS *% 2540 *% CHANNEL *
* FIELD =% * *% *% *¥ *% *& *
L e R R T E e e e T e e R 2 2 s st P I 2t
* * * *k & *& *%x READER ROW L *
« Q0CO0 * U0 * 1ST GPERAND L L3 LEVEL 1 *% | CW ADDR HIGH *%* FORM *% COUNT *
D . ST *% % I TR 3 BUFFER L *
¥ 0001 * Ul ¥ STORAGE ADDR. *% *x% BACK~-UP *% LCW ADDR LOW *% ADDRESS * % COUNT *
= & * '3 ETs - xk e A e —————— *
¥ 0010 * VO * 2ND OPERAND *k X LEVEL 2 ** CHAR POINT HI %% PUNCH {MAGE *% DATA ADDRESS =
e m O * *% & AR e e %% BUFFER K e e e *
* 0011 * v1 *® STORAGE ADDR ** k¥ BACK-UP *¥ CHAR POINT LOW ** ADDRESS *%x DATA ADDRESS
B O e &% *¥k *% X% B et
* Q0100 * GO * 0P CODE *% *% LEVEL 3 ** LCW *x PCH TRAP COUNT *% CHANNEL STATUS *
Fmmm L T *k &k S x—— S ———— *
* 0101 * G1 * 2ND BYTE INST. ** L 3 BACK-UP *% L CW+1 *¥ WORKING REG **¥ 0P FLAG BYTE *
T T | T L T 3 S ———kk &
* 0110 * DO * DATA *%* *% MACHINE CHECK** {CW+2 *%x INDICATORS *% CHANNEL IDENT. *
L K Hmm *x% ok % ——k% e e e e *
* 0l11 * D1 * HIGH 8 OF 24 BITx*x * % BACK-UP *%x {CWe3 *% RDR TRAP COUNT *%* NOTE 1 &
Kemmm e e ——m———% 2ND OPERAND ADDR*%* e -——% — 4
sesokkRkRk kR gk ok Ek R kR kR kR k kR kR kR kR kR Kk kR kkkrxkx ZONE 4 THRU 7 *%

KRR RN X KA R EREE R R AR E kAR kR ARk Rk kR E Rk Rk ko kR kR k& *k

# 1000 * 10 ¥ INST CTR HIGH *%x CCW COUNT HIGH %% CPU BAL x%,

e R m e —-——— -¥% *x Lk NOTE 1-- FOR BURST CHANNEL, THIS
* 1001 * Il * INST CTR LOW *% CCW COUNT L0OW *x BACK—-UP *x REGISTER CONTAINS THE
e -—k _— *¥k Xk —k & . UNIT ADDRESS.

* 1010 * 7TO * ** DATA ADDR HIGH *x SPARE ¥ .

P, x _—— — i *% —— - FOR BYTE CHANNEL, THIS
* 1011 * T1 * GP REG ADDRESS ** DATA ADDR L0OW *% SPARE *& - REGISTER CONTAINS THE
e ¥ ——— *——— % *x —-—%% sees THIS AREA OF UCW ADDRESS.

* 1100 * PO * CONDITION CODE *%x GEN. PURPOSE *%x  LEVEL 1 *% . IONE 4 IS

e e St - *% -— *% *¥ . COMMON YO ZONES

¥ 1101 * Pl * PROG MASK, AMWP %% GEN. PURPOSE *% WORKING AREA %% - 5969 AND 7.

P e B ®k g xk .

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

D Fmmm———— * ok % &,

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

e —— e ——————% [NST CTR OR 15T #*%- -— L —kk,

* ¥ * OPERAND ADDR. % ®x =%

RER R EREREE R G RR AR R R KR KRR KRR R ER Rk E ARk TRk kR khkkkkkkkhkkkkkkkkkE



EXTERNAL
MNEMONIC

LAQUT
LASTAT

DEFINITION

BRANCH CONDITIONS
SOFT STOP BRANCH CONDITIONS
EXTERNAL FACILITY
COMM ADAPTER DIAGNGSTIC REG
START-STOP CONTROL
COUNTER 1 HIGH IN— DIAGNOSTIC
COUNTER 1 LOW IN — DIAGNOSTIC
READ DIRECT ENABLE
START STOP/SYNC
DATA IN
DATA 0OUT
DISK ATTACHMENT STATUS IN
DIAGNOSTIC REG
DIAGNUSTIC REG
DIAL IN
DIAL 0OuT
DIAGNUSTIC REGISTER
DISK STATUS
DYNAMIC CONDITION REGISTER
FILE BUS IN
FILE BULS OUT
FILE 1400 EMULATOR BUS OUT
FILE FLAGS IN
FILE FLAGS OUT
FILE GATED ATTENTION
FILE INFORMATION
FILE INFORMATION
FILE INFORMATION
FILE OUT BUS-DIAGNOSTIC
FILE OP REGISTVTER
CHANNEL SIGNALS
CHANNEL SIGNALS’
CHANNEL BUS IN
CHANNEL BUS 0OuT
CHANNEL SIGNALS
CHANNEL DIAGNOSTIC REGISTER
CHANNEL BRANCH CONDITIGONS
GENERAL STATUS
CHANNEL BRANCH CONDITIONS
DIRECT CONTROL-2 TIMING
DIRECT CUNTROL IN
DIRECT CONTROL-1
LINE ADAPTER CONDITIONS
L INE ADAPTER DIAG REGISTER
LINE ADDRESS IN

LINE ADDRESS OUT

LINE ADAPTER STATUS

ALL MOCDES
CPU MCDE

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

CCMM MODE
COMM MODE
CCMM MODE
2311 MODE
2311 MODE
2311 MODE
COMM MODE
COMM MODE

EXT
EXT

CPU
EXT
EXT

EXT
cPu
EXT

EXT
CPU

ALL MODES -

2311 MOOE
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
C CMM MDDE
CHAN MQODE
CPU MODE
CPU MODE
CPU MODE
COMM MODE
CCMM MODE
COMM MOODE
COMM MODE
COMM MODE

EXT

EXT
cPU
cPu
EXT
cpPu
EXT

EXT

EXT
CPU

EXT
EXT
EXT
EXT
cPU
EXT
cPU
EXTY
CcPy
EXT
CPU
EXT

To
T0

T0
10
T0
10
o
10
10
10
10
T0
10

10
T0

10

CPU
CcPU

EXT

CcPU
CPU

cpPU
EXT
CPU

CPU
EXT

cPu

CcPU
EXT
EXT
CPU
EXT
CPU

cPyU

CPU
EXT

cPyU
CcPU
CPU
crPy
EXT
cPU
EXT
CPU
EXY
CPU
EXT
cePuy

DISPLAYABLE
FACILITY

YES
YES

SWITCH
C

CLOAD=%E60,

SWITCH
D

ACCESSED BY

SET/RESET
WORD ONLY

YES

YES

YES
YES

YES
YES

NOTE 1

YES
YES
YES

YES
YES

YES

EC LEVEL=128211

PAGE
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EXTERNAL
MNEMUNIC

MC
MMSK
MODE
MS
Mw

P
PARCK
PCCL
PO
PR
PRA
PRB
PRC
PRD
PRI
PRO
PRS
PRT
PS

R

RP

ERROR REGISTER

MICROPROGRAM MASK REGISTER
MODE REG (LS AND EXT ADDR CTRL)
MODULE SELECT REGISTER

MACH CHKy WAIT STATE LATCHES

PUNCH SIGNALS

COMMUNICATIONS PARITY CHECK
PRINT CHAR COUNTER LENGTH
PUNCH DATA QUT. {READER)
1403 PLBAR DATA 0OUT

PRINTER SIGNALS
PRINTER SIGNALS

1403 CARRIAGE DATA OUT
1403 DIAGNOSTIC CONDITIONS

1403 PLB DATA 1IN

1403 PLB DATA OUT
SENSE/STATUS CONDITIONS

PLBAR DATA IN

PUNCH BRANCH CONDITIDNS

READER SIGNALS
2540 SIGNALS

READER/PUNCH DATA IN 1
READER/PUNCH DATA IN 2

2540 SIGNALS DIAG
DIAGNOSTIC R/P CONDITIONS 1
OIAGNGSTIC R/P CONDITIONS 2
READER/PUNCH BR CONDITIONS
READER BRANCH CONDITIONS

STATUS REGISTER

SERIALIZER/DESERIALIZER IN DIAG

SYSTEM MASK

STORAGE PROTECT KEY

STORAGE PROTECT STACK
CONSOLE ADDRESS SWITCHES A-B
CONSOLE ADDRESS SWITCHES C-D

1052 SIGNALS

TERMINATING CONDITIONS
PRKB DIAGNOSTIC REGISTER

PRKB DATA OuUT
TAG REGISTER IN
TAG REGISTER OUT
1052 DATA IN
TIMER COUNT

1052 TILT/ROTATE REGISTER
PRKB BRANCH CONDITIONS
PRKB BRANCH CONDITIONS
EXTERNAL INTERRUPT

DEFINITION

CPU MODE

EXT

ALL MODES

2311 MODE
CPU MODE
2540 MODDE
CCMM MODE
1403 MODE
2540 MODE
1403 MODE
1403 MODE
1403 MODE
1403 MODE
1403 MODE
1403 MODE
1403 MCDE
1403 MODE
1403 MOOE
2540 MODE
2540 MODE
2540 MODE
2540 MOOE
2540 MODE
2540 MODE
2540 MODE
2540 MODE
2540 MODE
2540 MODE
ALL MODES
2311 MODE
CPU MODE
ALL MODES

ALL MODES

cPy
CPU

cPU
cPU
CPU
CPU

cPU
EXT
EXT
CcPU
EXT
EXT
EXT

EXT
EXT

EXT
EXTY
EXT
EXT

EXT
cPu

ALL MODES{NOT

CPU MODE

CPU MODE

1052 MODE
2311 MODE
1052 MODE
1052 MODE
2311 MODE
2311 MODE
1052 MODE
CPU MODE

1052 MODE
1052 MODE
1052 MODE
CPU MODE

EXT
EXT

EXT
EXT
cPuU
EXT
cPu
EXT
EXT
EXT
EXT
EXT
EXT

10
T0

T0
T0
10
T0

10

cPU

EXT
EXY

EXT
EXT
EXT
EXT

EXT
ceu
cPu
EXT
CcPU
crPy
ceu

ceru
cPu

cpPu
cPy
cPu
cpPy

CPU
EXT

2311)

CcPU
CPU

cpPu
CPU
EXT
cpeu
EXT
CPU
cPU
cPU
cPy
cpPy
cPy

DISPL AYABLE
FACILITY

YES
YES

YES

{0-7)

NOT

CLOAD=%E60,

EC LEVEL=128211

SWITCH SWITCH ACCESSED BY
C D SET/RESET
WORD ONLY
crPu E
- 6 NOTE 2
NOTE 3
-— -— YES
- - YES
—-— —-—- YES
1403 F
1403 B
1403 E
1403 A
2540 F
- - YES
-—- -— YES
2540 B
2540 A
- -— YES
2540 8
2540 9
2540 E
2540 D
2311 5 NOTE 4
2311 B
SEE NOTE 5
SEE NOTE 5
-—— -— YES
2311 A
PRKB D
2311 0
PRKB A
CPU A
PRKB 8
PRKB E
PRKB F
cPU 9

PAGE
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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 BITYT DECODE IS DISPLAYED IN BITS 2,
3,4, AND THE LS ZONE BIT DECODE IS
DISPLAYED IN BITS 5,6,AND 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 OR RESET BY THE
SET/RESET WORD. IT CAN ALSO BE ACCESSED
BY A BRANCH WORD.

BITS 0-6 CAN BE DISPLAYED DIRECTLY BUT

BIT 7 OF THE DISPLAY INDICATES THE STATUS

OF 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.

NOTE 5

CLOAD=#%E£60y EC LEVEL=128211 PAGE 8

* AAAD *

TO DISPLAY STP1 FOR MPX OPERATION-——

l. SET CONSOLE SWITCHES A,B,C, 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.

5. SET CONSOLE SWITCHES C,D 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
l. SET CONSOLE SWITCHES A,B4Cy AND D TO
AUX ADDRESS Xx88. THE REST OF THE
DISPLAY PROCEEDURE IS THE SAME AS THE

MP X STP1.

TO DISPLAY STP1 FOR CPU STORAGE KEY

1. SET CONSOLE SWITCHES A,B,C, 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 STPl.

TO DISPLAY THE FILE STORAGE KEY (WHICH IS

NOT IN THE STP1 STACK) DO THE FOLLOWING--

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

T0 DISPLAY STPO

le SET SWITCH C TO MODE DESIRED—-
C=0=CPU MODE (Q REG)
C=1=2311 MODE (FQ REG)
C=5=COMM MODE (HQ REG)
C=7=CHAN MODE (GQ REG)

2. SET SWITCH D TO 2.

3. SET MODE SWITCH TO ALU/EXT.

4. PRESS AND HOLD THE DISPLAY KEY.
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AR R R R kR R Rk R R kR KRR R R KR R R R R R R R R R RO R R R KRR R K kR Rk R Rk AR Rk K KR Rk ek kR kR kR kR gk Rk kR ko k kR kR k kX ¥k

% WORD  * * K * * ¥ * *
= 1YPE  * * HIGH * SET/RST SOURCE FIELD ¥ B SOURCE OR K LOW FIELD £ K HIGH FIELD * *
S de g e ook ok Ak Rkl Ak R R R R K R R R R KR R R R R R R KRR K R R R R R AN KRR KRR KA MR R AR AR AR ARk R kR ek kR ko kR Rk kkkkkkk k¥
£ 0 1 ®* 2 o« 3 % 4 5 6 7 % 8 9 10 11 * 12 13 14 * 15 =

LR R R L R e e R R R R s e e R T R S RS I RS2 S22 22 RS s 222 2 s 2l

i * * * * * *
* 0 0 % 0=RST % K HIGH 0000= S REGISTER ALL MODES WHEN MMSK ADDRESSED FOR A LINK * 0

* 1=SET * (0 BITY 001L0= MMSK REGISTER ALL MODES OR RETURN FUNCTION, THE 1 BIT 2 BIT 3 BIT =

* * 0100= MODE REGISTER ALL MODES B SOURCE DECODES ARE FODR *

* * 0110= BC FACILITY ALL MODES LOCAL STORAGE

1000= DR REGISTER ALL MODES

0000= U REGISTER
1001= RPD FACILITY 2540 MODE 0010= V REGISTER
1011= DIAB FACILITY 2311 MODE 0100= G REGISTER
1011= R FACILITY 2540 MODE 0110= D REGISTER
i011= GA FACILITY CHNL MODE 1000= I REGISTER
1100= DIAC FACILITY 2311 MODE 1010= T REGISTER
1101= PRA FACILITY 1403 MODE 1100= P REGISTER
1101= FIA FACILITY 2311 MODE 1110= H REGISTER

1101= CSETF FACILITY COMM MODE
1101= GB FACILITY CHNL MODE
1110= FIB  FACILITY 2311 MODE
1111= CPF  FACILITY CPU MODE
1111= PRB  FACILITY 1403 MODE
1111= TA FACILITY 1052 MODE
1111= FIC  FACILITY 2311 MODE
1111= P FACILITY 2540 MODE
1111= CCTRL FACILITY COMM MODE
1111= GC FACILITY CHNL 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
BIT 11= K LOW BIT 3

LR B B B BRI B B R CEE R K NE B BE N SR BE NE B N 3R N

*® *
¥ *
* *
* ®
* ¥
* ¥
* *
* *
% *
* *
¥ *
* *
* *
* 1101= RP FACILITY 2540 MODE =
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *

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

x
*
%*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
%
*
*
*
*
*
*
*
%*
*
*
*
LINK OR RETURN FUNCTION. *
%*
*

Rk koo ko kk gk ko ko kR ko ke kR ko kR Rk kkk kR kxR ko gk ko kkkk kk kg ki ko kkk kg ok kR ok Rk kK kX

BIT SIGNIFICANCE CHART FOR THE SET/RST WORD {WORD TYPE 0)
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XEEEEEEERERE R KRR X R AR RFFER ARk kR kiR kkkpkkkkkkorkkkkkokg ik ki kfor ki ok kd Rk ok kk fkokok ko ok koo kR okkokk kool kok ok ko kkkk ki

* WORD * FUNCTION * * * FUNCTION * WORD *
* TYPE * DECODE * A-SOURCE FIELD * K FIELD * DECODE * TYPE %
**#t#t##*t***t****#t***#***i**#***t****##t###tt##*##**t**t***#****#t***tt*t*t#*##t****tt#*****t##t****t********#*#tt*t****#****#*
x 0 1 % 2 3 * 4 5 6 7 =* 8 9 10 1 o+ 12 13 14 * 15 =

KA K R EE KRR AR KRR E KRR KRR IR R E R R R R R KRR R C R KRR E R R R E R R R R KRR KRR KRR AR R A h kR ko kR Rk kR kR Rk ke ko kkokkkkk

* £ 3 * * * & *
* 0 c = C 0 * 0000 = UO * 0000 * 000 - Z=A + KL * 1 *%
* * [¢] 0 * 0001 = Ul * 0001 * 001 - Z=A,A-,KL * *
* * 0 0 * 0010 = VO ¥* 0010 * 010 - Z=A,A—-,KH * *
& * 0 0 * 0011 = V1 * 0011 * 011 - Z=A,A-,KK * &
* * 0 0 * 0100 = GO * 0100 * 100 — Z=A + KH * *
* * 0 0 * o101 = Gi * o101 x 101 - Z=A,0E,KL * *
* * 0 0 ¥ oiioc = DO * o110 * 110 - Z=A,0E,KH * *
® ¥ (4] 1] * o111 = D1 * 0111 * 111 - Z=A,0E,KK * *
#® * * 1000 = 10 * 1000 % * %
* * 0 i * 1001 = 1I1 * 1001 * 000 * *
* * 0 1 * 1010 = 7O * 1010 * 001 - A=A,A-,KL * *
* * 0 1 * 1011 = T1 * 1011 * 010 - A=A,A—,KH * *
* * 0 1 x 1100 = PO * 1100 * 011 - A=A,A-,KK * *
* * [¢] 1 * 1101 = Pl * 1101 * 100 * *
* * 0 1 * 1110 = HO * 1110 * 101 - A=A,0E,KL * *
* * 0 i * 1111 = H1 * 1111 * 110 - A=A,DE,KH * *
® * 0 1 * * * ill - A=A,0E,KK x *
% *- * K e e * *
« * 1 0 * * 000 * *
* * 1 0 * * 001 - A=0,0R.KL * *
¥ * 1 [¢] * * 010 - A=0,0R,KH * x
* & 1 0 * * 0ll - A=0,0R,KK * *
* * 1 0 * THE FUNCTION DECODE IS A * 100 * *
* x 1 0 * COMBINATION OF CCONTROL WORD * 101 - A=A + KL * *
& * 1 0 * BITS 24 3,4 12, 13, AND lé4. * 110 - A=A + KH * *
*® * 1 0 * * 111 - A=A + KK * *
% L * R * 3
* * 1 1 * THE -A- SYMBOL IN THE * 000 * *
* x 1 1 * FORMULAS UNDER COLUMNS 12, 13, * 001 - A=A,0R,KL * *
* * 1 1 * AND 14 CAN BE ANY OF THE LOCAL x 010 - A=A,0R,KH * *
* * 1 1 * STORAGE BYTE SOURCES LISTED * 0l1 - A=A,0R,KK * *
¥ * 1 i * UNDER THE A-SQURCE FIELD. * 100 - A=0 - KH * *
¥ * 1 1 * * 101 - A=A - KL * *
* * 1 1 * * 110 - A=A - KH * *
# * 1 1 * * 111 - A=A - KK * *
* *®

AR R R R R AR R A R R R R R Rk R R R R K K KR R R R R R R K KR R R R R R R R R R A KR K R R R R R R KR R R R R AR AR R R KRR R KRR Rk AR KR KRk Rk kR kR kR ek ek &

BIT SIGNIFICANCE CHART FOR THE ARITH CONSTANT WORD {WORD TYPE 1)
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%c gl 30 A0 o K B R KKK Ak R AOR K K R IOR KK R KR R K KA R K A R ROR KR R AR KRR R AR R KRR AOK KR R R R R R R R R R R Rk Rk kR ok Rk kR R ko kK ok

%  WORD * STORAGE ¥ * * * WORD *
* TYPE * CONTROL * DATA REGISTER ADDRESS * ADDRESS REGISTER OR K FIELD * MODIFIER CONTROL * TYPE %
E S Ly et O T T ey e e ey R e et i T
I ¢] 1 * 2 3 * 4 5 6 7 * 8 9 10 11 * 12 13 14 * 15 %
ER R R R R R EORR R KR F R R kR F kIR Rk kR kR Rk kxR ook Rk Rk Rk Rk R ok Rk ROk Rk K ok ok Rk ok Kok ok K Rk o k& kK ok ok ok ok ool ok ok s ok kool
* * * * FOR INDIRECT ADDRESSING * * *
* 0 1 % Q00=READ CONTROL* THIS FIELD MAY ADDRESS LOCAL * * 000 - NO UPDATE * 0 =*
* ¥ 01=READ AUX OR * STORAGE FOR A BYTE OR HALFWORD. * THE ADDRESS REGISTER SELECTED * 001 — DIRECT ADDRESSINGx* *
*® * PROGRAM * BYTE SELECTION OF LOCAL STORAGE % BY THIS FIELD IS A HALFWORD * 010 - NO ACCESS, PLUS = *
* * 10=STURE CNTL #* IS LIMITED TO THE ODD ADDRESSES. * LOCAL STORAGE REGISTER * UPDATE, * *
* 11=STCRE AUX - * HALFWORD SELECTION IS LIMITED TO ¥ BIT 11 DOES NOT ENTER INTO ¥ O0Oll1 - NO ACCESS, MINUS * *
*® OR PROGRAM * EVEN ADDRESSES. * THE ADDRESSING OF THE LOCAL * UPDATE. * *
* % % STORAGE REGISTER, BUT DOES ¥ 100 - LOCAL STORAGE * *
® * EXTERNAL FACILITY ADDRESSING * INDICATE THE FOLLOWING * DATE REG, ACCESS,* *
* BIT 11 DETERMINES IF * IS ALWAYS DONE IN BYTE MDDE, & * PLUS UPDATE. * *
* THE AUXILIARY STORAGE * THEREFOR ONLY THE EXTERNALS WITH * BIT BITS MEANING ¥ 101 - LOCAL STORAGE * *
* AREA OR THE PROGRAM * ODD ADDRESSES CAN BE ACCESSED. * 11 243 * DATE REG, ACCESS,* *
* STORAGE AREA IS ACCESSED =% * * MINUS UPDATE. * *
* FOR BIT 243 DECUDES OF * LOCAL SYORAGE DECODES * ¢} 01 READ AUXILIARY * 110 - EXTERNAL DATA * *
¥ 01 AND 1li. THIS IS ONLY = 0000 - U0 ¥ 1 01 READ PROGRAM * REG, ACCESS, * *
% TRUE WHEN INDIRECTLY * 0001 - Ul * 0 11 STORE AUXILIARY * PLUS UPDATE. * *
* ADDRESSING. * 0010 - vO * 1 11 STORE PROGRAM * 111 - EXTERNAL DATA * *
* * 0011 - V1 * * REGs ACCESS, * *
¥ * 0100 - GO * FOR DIRECT ADDRESSING * * *
* * 0101 - G1 * * MINUS UPDATE. * *
*  WHEN NU ACESS 1O * 0110 - DO * THIS FIELD CONTAINS BIT * * *
* STORAGE IS DESIGNATED BY % 0111 - D1 * CODES THAT FORCE THE ADDRESS * * *
* THE MUODIFIER CONTROL * 1000 - 10 ¥ REGISTER M1 TO SPECIFIC VALUES* *
= FIELD, BITS 2 AND 3 * 1001 - 11 * THESE VALUES ARE- * *
# INDICAYTE THE UPDATE * 1010 - 1O * * *
* VALUE. * 1011 - 71 * BITS FORCED M1 * *
* *® 1100 - PO * 8:9,10,11 VALUES * *
%« BITS VALUE * 1101 - P1 * shkkEkkhk R ek kR dokokk kkkkokdkkkk kkkk kX
¥ 243 * 1110 - HO * 0000 88 *
*® * 1111 — H1 * 0001 8A NOTE—— WHEN DIRECTY ADDRESSING *
* 00 0 * * 0010 8C CONTROL STORAGE, MO IS *
* 01 + OR - 1 * ALL EVEN ADDRESSES CAN BE USED * 0011 8E SET 10 X3. *
* 10 + OR - 2 * AS ADDRESS REGISTERS IN THE x 0100 98 *
* 11 + OR - 2 * FIELD DESIGNATED BY CONTROL WORD* 0101 9A WHEN DIRECT ADDRESSING *
* * BITS 849,10,AND 11. * 0110 9C AUXILIARY STORAGE, MO IS *%
* * x oill 9E SET TO 00.

* L * 1000 A8 *
& * * 1001 AA *
* * * 1010 AC *
* * * 1011 AE . *
* * * 1100 38 *
* * * 1101 BA *
*® * * 1110 BC *
* * * 1111 BE *
L Ty T Py P g e e e P T T2 22 3

SIGNIFICANCE CHARY FOR THE STORAGE WORD (WORD TYPE 2)
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¥R REEEEEEREEAREERFERE TR KR EERE R ER KRR KR RS ER B R AR EA R E R KRR LR SRR R KRR R R KRR R KRR R R KR KRG SRR R kR hkE kR hk kkkk kk ke hhkkkkkhh ki

*  WORD * FUNCTION * * * FUNCTION * WORD *
*  TYPE * DECODE * A SOURCE FIELD * B SOURCE FIELD * DECODE * TYPE *
FREREEER R KRR KRR REER AR SRR A SRR AR AR K R SRR EER R KR RE R R E X R AR EE R R AR KRR SRR KRR R AR R TR R R SRRk Rk ko kR Rk bk kR kK
* 0 1 * 2 3 * 4 5 6 7 * 8 9 10 11 * 12 13 14 * 15 =%

KRR REEEER X KRR EEERER R R EEERE R KR EE R R R R KRR E KRR KRR KRR KRR R R E R E R R R EE TR R KR R KRR KK R R R KRR R E R KRR KRR R KRRk e Rk kR kKK Xk

* * * * * * *
x 0 1 ¥ 0 0 * 0000 = U0 * 0000 = UO * 000 * 1 %
* x 0 0 * 0001 = Ul * 0001 = Ul * 001 - B=AXH + BL * *
* * 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 * *
* * 0 0 * 0101 =  G1 * 0101 = Gl * 101 - B=AH + BL _ * *
x = 0 0 * 0110 = DO * 0110 = DO * 110 - B=AL + BH * *
* * 0 0 * o111 = DI * 0111 = 0Dl * 111 - EXT=8 * *
* *- * 1000 = 10 * 1000 = 10 * * *
* « 0 1 * 1001 = I1 * 1001 = 11 * 000 - B=AX * *
* * 0 1 * 1010 = TO * 1010 = 71O * 001 - B=AXH * *
* « 0 1 * 1oL = T1 * 1011 = T1 * 010 - B=AXL * *
* * 0 1 * 1100 = PO * 1100 = PO * 0ll - B=0 (STOP) * *
* « 0 1 * 1to1 = Pl * 1101 = P1 * 100 - B=A * *
% « 0 1 * 1110 = HoO * 1110 = HO * 101 - B=AH * *
* * 0 1 * 1111 = Hl * 1111 = Hl * 110 - B=AL x *
% * 0 1 * * * 111 - B=EXT x *
* * * *. 3 *
* 1 0 * THE FUNCTION DECODE IS A COMBINATION OF CONTROL WORD * 000 - A=A,0F,8 * *
+ 1 0 * BITS 2,3,12,13, AND l4. * 001 - A=A + B * *
« * 1 0 * *  0L0 - A=A,OR,B * *
% P 0 x IF THE FUNCTION DECODE IS EQUAL TO 00111, THE A-SOURCE FIELD * Ol1 - A=A,A,B * *
* * 1 0 # ADDRESSES AN EXTERNAL FACILITY. * 100 - AC=A + B+l * *
* 1 0 * IF THE FUNCTION DECODE IS EQUAL TO O011ll, THE A-SOURCE FIELD * 101 - AC=A + B * *
* * 1 0 *« ADDRESSES AN EXTERNAL FACILITY. * 110 - AC=A + B+C * *
* ¥ 1 0 * * 111 - AC=AL + B+C * *
* *- * THE SYMBOL —A- USED IN THE FUNCTION DECODE FORMULAS, REFERS  * * *
* x 1 1 * TO ANY OF THE LOCAL STORAGE SYMBOLS UNDER THE A-SOURCE FIELD. % 000 — A=A - B¢l * *
% 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. * 010 * %
* * 1 1 * * 011 - * *
* « 1 1 * THE SYMBOL —C— REFERS TO THE ADDER CARRY (S3 LATCH) * 100 - AC=A - B+C * *
* * 1 1 * * 101 - AC=0 ~ B+C * *
x * 1 i * 3 110 - A=A +- Bs( * *
* ¥ 1 1 * v * 111 - AC=A,D+-,B+C * *
FAREEREEER AR AR ER KRR KK ERE R R KRB RERER KRR R R R R AR AR R R KRR R KRR LR R R R R R R AR AR KRR AR AR Sk kR kR Rk kR kR kR Rk Kk Rk kKoo ok

BIT SIGNIFICANCE CHART FOR THE MOVE/ARITHMETIC WORD {WORD TYPE 3)
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AR R R AR KRR R Rk RN R R R E R R R AR R KRR KRR KRR KRR KRR KRR R RR R KR R R R R KRR AR AR AR AR Rk kR kR KRR ARk Rk Rk K

*  WORD * ) * * *
= JTYPE ¥ REPLACEMENT BITS FOR THE MO-REGISTER * REPLACEMENTY BITS FOR THE M1-REGISTER * *
R R T Ry e R R T e s s S 2222 S Lt 2]
* 0 1 * 2 3 4 5 6 7 x 8 9 10 11 12 13 14 ¥ 15 =«
L2 S L Ty s s s e e R e e e Rl s S e R R S S22 2 Lt 2]
* * * * *
L | 0 = BITS 2 THRU T OF THIS CCNYRGL WORD CONTAIN * BITS 8 THRU 14 CONTAIN THE VALUES THAT ARE GATED TQO * 0 *
¥ * THE VALUES THAY ARE GATED TO BITS 2 THRU 7 OF # BITS O THRU 6 OF YHE M1-REGISTER WHEN THIS WORD IS * *
* * THE MO-REGISTER WHEN THIS WORD IS EXECUTED. * EXECUTED. * *
* & x % *
¥ ® WHEN THIS WORD IS GATED INTC THE CONTROL % * *
* * REGISTER, BIT 5 OF THE CONTROL REGISTER IS * * *
* * FORCED TO A 1. THE REPLACEMENT VALUE FOR THE % * *
* * MO-REGISTER BIT 5 POSIVION IS GAYED FROM THE * * *
* *® STORAGE DATA BUS BIT 5 POSITION. * * *
* * * L *
*® * * * *
* ¥ WHEN THIS WORD IS EXECUTED, THE ADDRESS OF THE NEXT SEQUENTIAL * *
*® ¥ CONTROL WORD IS SYORED IN THE I-REGISTER OF LOCAL STORAGE ZONE 4. * *
KRR Xk Rk kR R ARk R kKR Rk kR R ARk R kRS ko kR kR ek kR kR Rk kR Rk Rk Rk Rk Kk kR kR kR kR Rk ek kR ok ok kk ko kR ok kxR Rk ok ok kKR Rk kR kK

BIT SIGNIFICANCE CHAR FOR THE BRANCH UNCONDITIONAL WORD (WORD TYPE 4)
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A R R R R R AR R kR A K K R Rk kR R R R R R R R R R R R K R R R K R R R R R KRR R R R R R KRR K R R KR KR KRR KR I AR A AR kR Rk kR ek kR Rk kAR RS T k&

*  WORD & BRANCH * * * REPLACEMENT BITS FOR * REPLACEMENTY BITS FOR * WORD *
* TYPE *® CONTROL * A SODURCE FIELD ¥ * M1-REGISTER * MO-REGISTER. * TYPE %
*t#‘ttt**#t*#t#*ttt_:t*#ttt*t*t#*ttt*tt*#t#*****t#*#*t*###*#*t***t*t*tt#*ttt*#*******t#t**#*****t##*#***##**#****#tt***##t#**t***##
x 0 1 x 2 3 * 4 5 6 7 * 8 « 9 10 11 x 12 13 14 * 15
P I Tt T I s 3 2233 2 2 e e 2T s 22 2 2L R 2222 222222222 2222222 2 2 R 232 2222222322322 2222232232223 22323 3
* & * * * BIT 9 CONTAINS THE * BivS 12, 13, AND 14 % *
x 1 O % 00= 4 WAY BR. * BIT 5=0 MEANS STRAIGHT =* 0=LS * REPLACEMENT VALUE FOR * CONTAIN THE REPLACEMENT* 1 *
% ¥ 0l= & WAY BR * A-REG GATING. * 1=EXT * BIT 1 OF THE * VALUES FOR BITS 5, 6, * *
* ¥ 10= 2 WAY BR x BIT S5=1 MEANS CROSS * * MI1-REGISTER. * AND 7 OF THE MO REG. * *
* * {A SOURCE * A-REG OUTPUY * * &« * *
* % NOT (ERO) % * * BIT 10 CONTAINS THE * * *
# ¥ 11= 16 WAY BR * WHEN THIS CONTROL WORD IS READ * * REPLACEMENT VALUE FOR * *
# * * INYO THE CONYROL 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 * * 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 STATUS* x * *
* ® OF BIT 5 IS TAKEN FRCM THE * * % *
* * STORAGE DATA BUS 0OUT, FOR A-REG * * * *
* * GATING. * * * *
* * * *
* * EITHER DECODE LOCAL * *®
¥ * IN CONTROL STORAGE * &
*® * STORAGE. REGISTER * *
* * * *
* * 0000 OR 0O1LOO GO * *
* * 0001 OR 0101 G1 * *
® * 0010 OR 0110 [o]¢] * *
* * 0011 OR 0111 D1 * *
* * 1000 OR 1100 PO * «
¥ * 1001 OR 1101 Pl * %«
& * 1010 OR 1110 HO * *
* *¥* 1011 OR 1111 H1 * %
* * * *
x * EXTERNAL FACILITIES HAVE THE % *
* * SAME ADDRESSING RESTRICTIONS . * *
* * * %
AR KRR AR ERE KK IR ARG R ER G R KRR R R KRR KK TR KR KRR RS R R E R KRR KRRk kb ko kG ok kR kok ko ko ko ko kkk kkkk kxok Kk k&

BIT SIGNIFICANCE CHART FOR BRANCH ON MASK WORD {(WORD TYPE 5)



CLOAD=#%E60, EC LEVEL=128211 PAGE 15

Sk ok Aok Aok K AR R R AR AR KRR AR KRR R R KRR A KRR KRRk R R xRk E kR kR xRk pkk kR ko kR ok ko kk kR ko ok Rk kR Rk kR Rk Rk ko k%

* WURD x BIT * * * * WORD * .

* TYPE * CONTROL * A-SOQOURCE FIELD * * REPLACEMENT BITS FOR THE M1-REGISTER * TYPE %
P L T L T L T T T T T T T g g P T Iy T T I T T2 T2 233
* 0 1 = 2 3 * 4 5 6 7 ¥ 8 * 9 10 11 12 13 14 ¥ 15 %
AR AR R R KRR R R R AR R Rk KRR KR RA R R R KK KR E R EE HK R R R AR K ER KRR KRR G RE R AR KRR SRR AR R AT RR R TR ER AR EE R KE R AR Rk ko ko ok & &
% % % % * * *
* 1 1 % 00= BIT 0 OR 4 BIT $=0 MEANS STRAIGHT * 0=LS * BITS 9--14 CONTAIN THE REPLACEMENT VALUES * 0 *
* ¥ 0l= BIT 1 OR 5 A-REG GATING. ¥ l=eXT * FOR BITS 1--6 OF THE MI1-REGISTER,. * TEST =*
* ¥ 10= BIT 2 OR ¢ BIT 5=1 MEANS CROSS * ¥ * FOR *
* ¥ 11= BIT 3 OR 7 A--REG OUTPUT. * * * 0 *
* *® e *
WHEN THIS CONTROL WORD IS READ % * 1 *
INTO THE CONTROL REGISTER,s BIT 5 % ¥ TEST =%
IS FORCED TO 1. THIS RESTRICYS * ¥ FOR %
THE FACILITIES THAT CAN BE * ¥ 1 *
ADDRESSED BY THE A-SQURCE FIELD * S *

TO THOSE THAT HAVE AT LEAST BIT =*

5=1 IN THEIR A-SOURCE DECGDES. *

BECAUSE BIT S5 1S FORCED IN THE ¥
CONTROL REGISTER, THE TRUE STATUS®

3 3t 3 46 3 0 B I 3t 3t 3 3 H B 0 R 4 B % K ¥

*

F'3

%

Xx

E-3

E3

x *
* *
* *
& *
* OF BIT 5 IS TAKEN FROM THE * *
* STORAGE DATA BUS OUT, FOR A-REG * *
* GATING. * *
* * ¥*
* EITHER DECODE L OCAL * *
¥ IN CONTROL STORAGE * *
¥ STORAGE REGISTER * *
* * *
* 0000 GR 0100 GO * *
* 0001 OR 0101 Gl * *
* 0010 OR 0110 D0 * *
* 0011 OR 0111 D1 * *
¥ 1000 OR 1100 PO *® *
* 1001 OR 1101 P1 * *
* 1010 OR 1110 HO * %
* 1011 OR 1111 H1 * *
* %* *
* EXTERNAL FACILITIES HAVE THE =* *
* SAME ADDRESSING RESTRICTIONS. % *
* * *
* *

FARRE KRR R R SRR TR F KR E AR KRR R R R kR Rk ke kg gk Rk ko ke ke ko ko kx ko ke ok ko gk ek kk ke kR k ke ke ki ki

BIT SIGNIFICANCE CHART FOR BRANCH ON CONDITION WORD {(WORD TYPE 6 OR T7)
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ALDP —— CCNSOLE PRINTER-KEYBOARD ALTER/DISPLAY
ADDITIONAL INFORMATION REFERENCE — DESCRIPTION CONTINUED
FEMDM DIAGRAMS 5-77 THROUGH 5-79

AT ANY POINTY DURING THE PROCESSy THE OPERATOR CAN PRESS
THE *CANCEL' KEY TO TERMINATE THE OPERATION EXCEPT WHILE.
DATA IS BEING TYPED FOR A DISPLAY OPERATION IN WHICH CASE
THE KEYBOARD IS LOCKED. WHEN A *CANCEL® IS ENCOUNTERED,
THE OPERATION RETURNS TO THE BEGINNING OF THE ROUTINE
GIVING THE OPERATOR A CHANCE TO TRY AGAINe

LESCRIPTION

THIS ROUTINE ALLOWS MANUAL 1052 ALTER OR DISPLAY OF
AUXILIARY STORAGE, CONTROL STORAGE, AND PRDGRAM STORAGE.
ANY NUMBER OF BYTES CAN BE ALTERED. DISPLAYING, HOWEVER,
IS ALWAYS IN MULTIPLES OF EIGHT BYTES.

EXCEPT THE FIRST TWO CHARACYERS, ALL THE OTHERS SHOULD

WHEN THE 'PROCEED?* LIGHT COMES ON AFTER PRESSING THE BE HEX DIGITS ONLY. BOTH UPPER OR LOWER CASE ARE ALLOWED
PR~KB ALTER DISPLAY BUTTON, TYPE THE FIRST TwWwO CHARACTERS FOR ALPHABETICAL CHARACTERS. THE FOLLOWING CONDITIONS
AS FOLLOWS -— ARE RECOGNIZED AS ERRORS.
1ST CHARACTER -— A OR D le A NON-t+EX DIGIT TYPED ON THE KEYBOARD.
A = ALTER 2. FIRST CHARACTER OTHER THAN A OR C.
D = DISPLAY 3. SECOND CHARACTER OTHER THAN Ay Cy OR P. THE C IS

2ND CHARACTER -- A, Cy OR P VALID ONLY IN CE MODE.

A = AUXILIARY STORAGE 4. INVALID STORAGE ADDRESS.
C = CONTROL STORAGE -— CE MODE ONLY
P = PROGRAM STORAGE THE ROUTINE SENDS A MESSAGE OF *INVALID CHAR®* DR

*INVALID ADDR*, THEN RETURNS TO THE BEGINNING TO GIVE
AFTER THE FIRST TWO CHARACTERS, TYPE A FOUR-HEX-DIGIY THE OPERATOR ANOTHER TRY.
ADDRESS. THE ROUTINE THEN FORCES A LINE FEEC. IF THE
OPERATION IS ALTER, THE ROUTINE WAITS FOR THE OPERATOR THIS ROUTYINE PROVIDES OFFSEYTING WHEN THE ADDRESS IS
TO TYPE IN THE DATA TO BE ALTERED. IF THE OPERATION IS 00D.

DISPLAY, THE ROUTINE STARTS RIGHYT AFTER THE LINE FEED,

TYPING OUT THE FIRST EIGHT BYTES OF DATA THEN COMING YO
A HALT. IF THE DISPLAY OF MORE DATA IS DESIRED, THE
OPERATOR CAN PRESS THE *SPACE®* BAR, AND THE NEXT EIGHT
SEQUENTIAL BYTES WILL BE DISPLAYED. EITHER OPERATION,

WHEN ONE PASS OF THE DPERATYION IS COMPLETED, THE
ROUTINE ALWAYS GOES BACK TO THE BEGINNING. THUS, THE
OPERATOR CAN DO ADDITIONAL ALTER OR DISPLAY OPERATIONS
WITHOUT PRESSING THE ALTER-DISPLAY BUTTON AGAIN, OR

CAN PRESS THE 'START' BUTTON ON THE CONSOLE IF HE WISHES
TO GD BACK YO THE INTERRUPTED CPU PROCESS.

ALTER OR DISPLAY, SHOULD BE TERMINATED B8Y AN EOB.

ADDR WORD SEQUENCE NO. LABEL NEXTSEQ  NEXTLABEL STATEMENT COMMENTS
ALDP 001 T 1052 DOCUMENTARY ALTER DISPLAY R. C. HUANG 10/24/61
ALOP 002 # THE WORD LABELED AS *DOIT® IN BCPL ROUTINE WITH FIXED CONTROL STORAGE
ALDP 003  * ADDRESS OF 03BC VARIES ACCORDING TO THE TYPE OF ALDP OPERATION -
ALDP 004 * AA - ALTER AUX. - STB H1 AS,U+l -  TFO8
ALDP 005 * AC - ALTER CONTROL - STB HlL CS,U+l -  &F08 r
ALDP 006  * AP - ALTER PROGRAM - STB H1 U+l - 7F18
ALOP 007 # DA - DISPLAY AUX. - RDH H AS,Us2 -  SEO8
ALDP 008 % DC — DISPLAY CONTROL — RDH H CS,U+2 -  4£08
ALDP. 009 * DP - DISPLAY PROGRAM - RDH H U+2 -  SE18
ALDP 010 *
ALDP 011  *
ALOP 012 = THE REGISTER USAGES IN THEIS ROUTINE ARE -
ALDP 013 # UO,Ul ~ ADDRESS



ADDR

161C
1561E
1620
1622
l624
1626
1628
162A
152C
Lo2€E
1630
1632
1634
lo36
16338
163A
103C
lo3t
lo40
lo42
1044
1646
1648
Lo4A
164C
154E
1650

WORD

2¢A3
2783
873C
8744
3€43
043D
ECC3
&73C
2483
25117
534A
874E
D131
DO1D
7543
F530
24F 3
F330
5638
0448
FOCF
0418
FOAA
3625
3613
8746
3645

SEQUENCE NO.

ALDP
ALDP
ALDP
ALDP
ALCP
ALDP
ALUP
ALDP
ALuP
ALoP
ALDP
ALDP
ALOP
ALDP
ALODP
ALLP
ALLP
ALLP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALD?
ALOP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALOP
ALDP
ALDP

Ol4
015
0lé6
oL7
018
019
020
021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
046
047
048
049
050
051
052
053
054
055
056
057
058
059
060
061
062
063
064
065
066

LR R K SR BE B

A

6 3t 3t 3b b 9 3 W 3+ ¥ 3 46 B S B

LABEL

SEQ
START

BADBCHR
BADADR

RDMORE

CHGROW

1S3X

ADRD

NEXTSEQ

ALOD7=1C

182
187

041
182

193
032
022
032

032
036

047

029

188

NEXT LABEL

LINEFD
REDCH1

183X
LINEFD

TYPCHR
RDMORE
START

RDMORE

RDMORE
CHGROW

AORD

BADCHR

READCH

S

DO
D1
BA
BA
Do
1=
BR
BA
GO0
Gl
RD
BA
BR
BR
G1
BR
GO
BR
BR
l=
B8R
1=
BR
DO
31
BA
DO

CLOAD=%E60, EC LEVEL=128211 PAGE
TATEMENT COMMENTS

COUNTER OF NUMBER OF HALF WORDS
OUTPUT DATA

INPUT DATA

COLUMN COUNTER

CONTROL WORD AND FLAGS

DATA
=0$K0A SET ALLOW START KEY FLAG
=0$K08 DEFINE ADDR TO BE IN U REG*S
L LINE FEED
L READ 1ST CHARACTER
=D0$KO04 DISABLE START KEY
G0noK 30 MASK 3X IN PYT CODE
iF HZ=0 BR IF 1ST CH. IS 3X
L INVALID CHARACTER MESSAGE
=0%$K08 NEGATIVE GO=F4
=08$K77 SET G=0B77 TO ADDR MESSAGE
B V1 AS,G-1 READ OUT MESSAGE FROM AUX. O
L TYPE MESSAGE OUTY
IF G1 BITS5=1 BR IF NOT 7O CHANGE ROW
IF GO BIT5=1 BR If MESSAGE COMPLETED
=G1-60 CHANGE ROW BY ADDING F4 OR FO
If Gl BIT3=0 BR IF TO PRINT 2ND DR 4TH ROW
=0$KOF NEGATIVE GO=FO0, & SET DONE FLAG
IF D1 BIT7=0 BR IF TO PRINT 'CHAR?®
GO TO SUBTRACT ONE ROW
GOOKO4 MASK FOR '0' - DISPLAY
IF LZ=0 BR IF 1ST CH. IS *'D°?
GooKO1 MASK FOR 'A*' - ALTER
IF LZINZ BR IF 1ST CH. IS NOT *'A?
=D0$K20 MAKE UP CONTROL WORD FOR ALTER
=D0$KO1 DO=2F
L READ 2ND CHARACTER
=D0$K40 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 OF EACH FLAG
BIT IS AS

DO BIT

D1 BIT

0

SWNONCTVHWN M

FO

LLOWS -

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 USED, 1 FOR ALTER, O FOR DISPLAY

ODD ADDRESS

LOOPING CONTROL 1

LOOPING CONTROL 2

OPERATION IS IN PROGRAM STORAGE

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

17
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AUDR WORD SEQUENCE NU. LABEL NEXTSEQ  NEXTLABEL STATEMENT COMMENT S

ALDP 067  * 5 — 16TH CHARACTER

ALOP 068 # 6 = LOG OUT FOR MACHINE CK OR CE TRAP

ALOP 069 * 7 - TO PRINT THE MESSAGE OF 'INVALID ADDR?

ALDP 070 *
1652 0420 ALDP 071 Z=60aK20 MASK 2ND CHAR FOR 2X IN PTT CODE
1654 EODC ALUP 072 076 HINGT2 BR IF HINZ BR IF NOT 2X
1656 3715 ALDP 073 D1=D1$K10 SET CONTROL WORD FOR PROG. STORE
1658 0478 ALDP 074 1=60nK07 MASK FOR Pt — 27
16 5A 5668 ALDP 075 082 BRBAD BR GO TO CHECK ON *7°
165C 043F ALDP 076 HINDOT2 7=G0nK33 MASK 2ND CH. FOR C(33) OR A(31)
165E EOAA ALDP 077 029 BADCHR BR IF HINZ BR I{F NOT 3X - INVALID 2ND CHAR
1660 FOE6 ALDP 078 081 POSAUX BR IF LINZ BR IF POSSIBLE AUX STORAGE
1662 £66C ALDP 079 084 ALLSET BR IF DO BIT2=0 2NC CHAR IS 'C*, BR IF DSPY CTRL
1664 C9ED ALDP 080 084 ALLSET BR IF TD BIT4=1 ALTER CTRL, BR IF IN CE MODE
lo66 0418 ALDP 081  POSAUX 2=60oKO1 MASK FOR A131) - AUX STORAGE
1668 FOAA ALDP 082 BRBAD 029 BADCHR BR IF LINZ BR IF 2ND CH. NOT P{(27) OR A(31)
166A 3615 ALDP 083 DO=DO$K 10 SET CTRL WORD FOR AUX OR PROG
lo6C 6662 ALDP (84 ALLSET , STH D DC,9C *% STORE THE CTRL WD IN *DOIT*{039C)
16 6€ 874C ALOP 085 192 SPACE BAL FORCE A SPACE
1670 8746 ALDP 086 188 READCH BAL READ THE 1ST ADDR HEX DIGIT
1672 5403 ALDP 087 U0=GOXH PUT IT IN UO HIGH
loT4 8746 ALDP 088 188 READCH BAL READ THE 2ND ADDR HEX DIGIT
1676 440D ALDP 089 U0=GOL +UOH PUT IT IN UO LOW
1678 8746 ALDP 090 188 READCH BAL READ THE 3RD ADDR HEX DIGIT
1674 5413 ALOP 091 U1l=GOXH PUT IT IN Ul HIGH
lo7C 8746 ALDP 092 188 READCH BAL READ THE 4TH ADDR HEX DIGIT
167 4410 ALDP 093 ULl=GOL+U1H PUT IT IN Ul LOW
1680 873C ALDP 094 182 LINEFD BAL FORCE A LINE FEED
1032 FOCA ALDP 095 099 HWDCNT BR IF GO BIT7=0 BR IF ADDR IS EVEN
Lo84 874C ALDP 096 192 SPACE BAL ADDR 1S 0DD, OFFSET BY
1086 874C ALDP 097 192 SPACE BAL ONE BYTE
1688 174D ALDP 098 D1=D10KAO FLIP LOOP CTRL & ODD ADDR FLAGS
168A 2243 ALDP 099 HHOCNT V0=0$K04 SET COUNTER TO 4 HW'S
L68C 2515 ALDP 100 COLCNT G1=0$K10 SET COLUMN COUNT TO 16
1o8E F737 ALDP 104 ONEMOR 148 PROGRM BR IF Dl BIT3=1 BR IF PROG STORAGE
1690 F618 ALDP 108 117 EXPECS BR IF DO BIT3=1 48K, BR IF AUX, ALL MODULE VALID
1692 cuCs ALDP 112 Z=U0+KCO MASK FOR ADDR HIGHER THAN 3FFF
1694 F49A ALDP 114 ADDRC K 117  EXPEOB BR IF AC=0 BR IF ADDR VALID
1696 3713 ALDP 115 ADRCHK D1=D1$KO1 TO TYPE *INVALID ADDR®
1698 s62¢C ALDP 116 030 BADADR BR ADDR OUT OF BOUNDARY
1694 3685 ALDP 117 EXPEOB DO=DO$K 80 SET 'YEXPECTING EOB' FLAG
169C E&3A ALDP 118 152 DISPLY BR IF DO BIT2=0 BR IF DISPLAY
169E 8746 ALOP 119 188 READCH BAL ALTER, READ 1ST HEX
16A0 54F3 ALDP 120 H1=GOXH PUT IT IN H1 HIGH
16A2 8746 ALDP 121 188 READCH BAL READ 2ND HEX
loA4 44FD ALDP 122 HL=GOL +H1H PUT IT IN HL LOW
16A6 1720 ALOP 123 D1=D18K20 INVERT LOOPING CONTROL FLAG
16A8 839C ALDP 124 BCHK 104 DOIT BAL STORE THE BYTE
16AA ETOF ALOP 125 104 ONEMOR BR IF D1 BIT2=1 BR IF NO SPACING REQUIRED
16AC 874C ALDP 126 GOSPCE 192 SPACE BAL FORCE A SPACE
16A€E 25FF ALDP 127 DECONT Gl=Gl¢KFF DECREMENT COLUMN COUNT BY ONE
1680 C48E ALDP 128 104 ONEMOR BR IF INZ BR IF NOT 16 COLUMNS YET
1682 873C ALDP 129 182 LINEFD BAL END OF ONE LINE, FORCE LINE FEED



ALDR

1684
luB6
lob8
1oBA
LoBL
16BE
1oC0
loC2
loCa
loCé
16C8
l6CA
inCC
16Ce
16500
1oU2
loD4
Lob6
1oD8
15DA
160C
160E
L6ED
16E2
lot4
1ok6
16€E8
16EA
loEC
l1oEE
loFQ
16F2

073C
073E
0740
0742

0744
0746
0748
074A

074C
074E
0750
0752
0754
0756
0758
UT1A
071C
0T1lE

 WORD

S68C
0049
5694
839C
1645
CT44
1785
5FES
5t35
23FD
0361
F4bC
23178
23C0
874E
D158
5t 30
176D
s6C6
174D
E743
22FF
C4AC
3743
874E
1743
C36F
873C
8152
2243
3744
S6AE

2315
3353
3F00
C4CE

2F20
3F02
1683
C4DO

2345
2F0A
EEA2
1F2A
E31A
FA9B
BGQ2
2400
AAAF
0610

SEQUENCE NO.

ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALCP
ALDP
ALDP
ALLP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDLP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALup
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALOP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP

130
148
150
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
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201

LABEL

PRUGRM

DISPLY

SCBYTE
ENTRY
SECHEX

DONUPK

DONE1

NUB STP

AEND
LINEFD

-

REDCH1
READCH

SPACE
TYPCHR
INTVCK
NOGO

ADDED

NEXTSEQ

BLHK

BCHK

100

114
104

157

163

193
168
158
156
126
193
178
ig2
195

187
127

193

194

203
199
199
064

202

NEXTLABEL
COLCNY

ADDRCK
DOIT

ENTRY

DONUPK

TYPCHR
DONE1
SECHEX
SCBYTE
GOSPCE
YYPCHR
NOBSTP
LINEFD
NOGO

REDCH1
DECONT

TYPCHR

INTVCK

STRADR
ADDED
ADDED
ENTRY

NOMCK N

STAT EMENT

BR
1=U0+K40
8R

BAL
D0O=D0%*~K40
BR If Dl BITO=0
D1=D1#*-K80
HO=H1

Vi=HOXL
V1=V1+KFO
1=V1+K06

BR If AC=0
V1i=V1#K07
Vi=v1+KCO

BAL

BR IF D1 BIT1=1
V1=HOL
D1=D1uK60

BR

D1=D1aK40

BR i{f Dl BIT2=1
VO=VO +KFF

BR IFf INZ
D1=D1$K04&

BAL

D1=D1%-K04

BR IF D1 BIT4=1
BAL

*x48K,

CLOAD=%*E60, EC LEVEL=128211 PAGE

COMMENTS

GO TO RESTORE COL. COUNTER

MASK FOR PROG ADDR HIGHER THAN B

READ HALFWORD
ALLOW ANY CHAR FOR
BR IF ADDR IS EVEN
ODD ADDR, RST 0ODD ADDR FLAG
MOVE IN THE OTHER {(0DD) BYTE
MOVE HIGH HEX DIGIT INTOD V1
UNPACK HEX TO EBCDIC, ADD FO
JEST FOR DIGIT HIGHER THAN 9
BR IF DIGIT IS O THRU 9
DICIT IS A THRU F, CHANGE

IT 70 C1 THRU Cs6
TYPE IT OQUT
BR IF DONE ONE BYTE,.LOOPING CTRL
MOVE IN LOW{2ND OR 4TH)HEX DIGITY
INVERT LOOPING CONTROL BITS
GO TYPE THE 2ND OR 4TH HEX DIGIT
INVERT LOOPING CONTROL 1
BR If JUST FINISHED 1ST BYTE
DECREMENT THE 4 HW COUNT BY 1
BR IF COUNTER NOY ZERO YET
SET 16 TH CHAR FLAG
GO TO TYPE OUT THE LAST CHAR
RST THE 16TH CHAR FLAG
BR IF NOT BSTP NOR LOGOUTY
FORCE A LINE FEED

*SPACE®*

BR DONE INST. STEP OR LOG OUT
VO=0$K04 RESTORE HW COUNTER TO 4
BAL **DONE 8 BYTES, GO GET EOB OR ANY CHAR
BR NOT £E0B, DISPLAY B MORE BYTES
V1=0%$K10 LINE FEED SUBRQUTINE
V1=V1$KO05 SEY V1 TO LINE FEED CHARACTER
SET TA K=80 ALLOW KEYBOARD RESTORE
BR IF INZ UNCONDITIONAL BR

STRING BREAKER
SET TA K=02 INITIALIZE PRINTER
SET TA K=90 SEY READ LATCH, & ALDP ACTIVE
DG=D0*-K08 SET READ CHAR SUBROUTINE FLAG
BR If INZ UNCONDITIONAL BR

STRING BREAKER
V1=0$K40 SPACE SUBROUTINE, VI=BLANK

SET TA K=50

BR IF TT BIT2=0
RST TA K=D2

BR [F Dl BIT6=0
BR IF TT BITT7=1
BR

SET MODE K=00
BR I¥ MC=NZ

RST BC K=01

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

BR IF NORMAL ALDP

BR IF LOGOUT LATCH ON

CK SUM LOGOUTY DONE

SET CPU MODE TO BR ON MC REG

BR IF LOGOUT TO BE DONE YET

RST LOGOUT LATCH
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ADDR

U720
uT22
0724
2726
2728
JT2A
uT12C
012E
0730
0132
0734

0736
" ul38
073A
2688
26BA
268BC
26BE
20C0O
26C2
26L4
26C6
26(8
26CA
26CC
26CE
2600
2602
26D4
26D6
2698
269A
269C
269E
20A0
26A2
25A4
26A6
26A38
20AA
26AC
26AE
2680
2682
2684
2686
2680
2682
2684
2686
2688
20 8A
268C

wORD

AAA2
3BES
16AA
T2AA
T4AA
70A0
282D
TEAQ
2440
7872
2400
£338
16C0
AAA2
38ES
56AA
52AA
54AA
42AF
c218
D349
4F 3F
2440
58172
2404
S0A0
2B2D
SEAQ
iF28
128E
5A4F
3683
CAAF
14C5
DAB2
04AB
C4Af
1€23
0458
caB2
Ce32
iF28
s61C
B1TA
E201
G62A
Dé€48
OFFD
€085
1FCD
EC8F
1F 4D
EOB6

SEQUENCE NO.

ALDP
ALDP
ALDP
ALDP
ALDP
ALLP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALOP
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
ALOP
ALDP
ALDP
ALDP
ALDP
ALDP
ALOP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP

202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
2117
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254

LABEL NEXTSEQ
NOMCK O BSWI 066
STRADR
RESET
215
GOBSWI BSWI 066
RITYP
232
224
BAKMOD
RDCHRTY
243
245
243
245
245
RSTLCH
022
NOEOBC DYPE 231
248
GOBAD 029
NOI VLD 224
258
255
247

NEXTLABEL

RESTRH

GUBSWI

RESTRH

RDCHRT
BAKMOD

RSTLCH
NOEOBC
RSTLCH
NOEOBC
NOEOBC
START

STTRSL
NOIVLD
BADCHR
BAKMOD
CONPCK
ALPHA

GOBAD

STATEMENT

BR

T1=0-KEO

STH D AS,T-2
STH V AS,T7-2
STH G AS,T-2
STH U AS,T+0
T1=T14K20

STH H AS,T+0
SET MODE K=04
STH 1 DA,9E

SET MODE K=00
BR IF D1 BIT6=1
RST BC K=80

BR

T1=0-KEO

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

BR IF DO BIT4=0
BR If D1 BITS=1
Te=Vl1

SET MODE K=04
RDH I DA,9E

SET MODE K=20
ROH U AS,T+0
T1=T1¢K20

RDH H AS,T+0
RST TA K=C2

RTN

Go=T1

DO=D0$KO08

BR IF T7 BiT4=1
GO=GO*-KCO

BR IF TT BIT5=0
Z=G0aKOoA

BR IF Z=0
00=D0*-K02
1=6G0nK05

BR IF INZ

BR IF DO BITO0=0
RST TA K=C2

BR

BAL

BR IF DO BiTé=1
BR

BR IF DO BIT1=0
Z=H1oKFO

BR If HZ=0
H1=H1aKCO

BR IF HZ=0
H1=H1aK40

BR IF HINZ

CLOAD=%E60, EC LEVEL=128211 PAGE

COMMENTS

GO 10 SOFT STOP

T=CO1F

STORE D(CYRL WORD OR FLAGS)1E-1F

ViKW COUNT & WRITE DATA)IN 1C-1D

STGRE G {COLLUMN COUNT) IN 1A-18

STORE U(ADDR REG*S) IN 0018-0019

T=0039

STORE H(DATA REG'S)

SET TO BACK UP ZONE

SYORE THE BAL RETURN ADDR IN K-7

SET TO CPU MODE & ZONE

BR IF FROM *BMCK®* ROUTINE

SET SOFT STOP LATCH

GO TO SOFTY STGoP

T=CO1LF

RESTORE D(CTRL WORD OR FLAGS)
*%RESTORE V(HW COUNTER & WRITE DATA)

RE STORE G(COL. COUNT)

DISABLE STORAGE PROTECT

BR {F IT WAS FROM *READCH?

BR IF {T WAS THE 16TH CHAR

SEND CHAR TO 8US OUT

SET TO BACK UP MODE

RESTORE BAL RETURN ADDR

SEY BACK TO 1052 MODE

RESTORE ULADDR REG'S)

7=C€039

RESTORE H{DATA REG'S)

RST READ, WRITE LATYCH,

IN 0038-0039

SHARE REQ

GET CHAR. FROM BUS IN

RSY *READCH® BAL ROUTINE FLAG
BR IF KEY BOARD CK

ALLOW BOTH UPPER & LOWER CASES
BR IF NOT ALTERNATE CODE

MA SK FOR *CANCEL?

BR If *CANCEL?

SET INVALID CHAR. FLAG
MASK FOR EOB

BR 1F NOT EOB

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

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

BR IF PACKING IS NOY REQUIRED
MASK FOR NUMERIC

SHARE REQ

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

MASK FOR 8X
BR TIF CHAR IS NOT CX NOR 8X
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ADDR

268t
2690
2692
2654
2696

44

D054

Vo64

0074

ALCP
ALDP
AL OP
AL OP
AL DP
ALDP
AL DP
AL DP
AL DP
AL DP
AL DP
AL DP
AL DP
AL DP
ALDP
AL DP
AL DP
AL DP
ALDP
ALDP
AL DP
ALDP
ALDP
AL DP
AL DP
AL DP
ALDP
AL DP
AL DP
ALCP
ALDP
ALDP
ALDP

WORD

FOB7
2F98B
EQB6
SF4D
A6l 8

DGC4

caCl

40C4

ClE>

022
029
030
032
036
041
047
076
081
082
084
099
100
104
114
117
126
127
148
152
156
157
158
163
168
178
182
187
188
192
193
194
195

SEQUENCE NO.

ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALOP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP

ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP
ALODP
ALDP
ALDP
ALDP
AL GP
ALDP
ALDP
ALCP
ALDP

035
044
116
034
040
028
042
072
¢78
Cci15
019
065
130
125
120
1C8
171
180
1C4
118
1€9
154
167
160
1¢4
115
024
025
041
0¢&5
033
150
177

255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271

ALDP
ALDP

ALDP

ALDP
BLHK
BMCK
ALDP

ALDP

BSTP

ALDP
ALDP
ALDP
ALDP
ALDP

LABEL NEXTSEQ NEXTLABEL STATEMENT
ALPHA 247 GOBAD BR IF LZ=0
H1=H1+K09
247 GOBAD BR IF HINZ
DONPCK GO=H1L
224 BAKMQOD BR
ATABLE ADDR=0044
C CAUX* RDDA?
AEND
ATABLE ADDR=0054
c CAUX* RAHC*
AEND
ATABLE ADDR=006%
C CAuUXx* DIL®
AEND
ATABLE ADDR=0074
C CAUX® AVNI?
AEND

244 DYPE 019
077 ALDP 082

037 ALDP 039

080
063
088
128

019

029 ALDP 094
179

086 ALDP 088
096 ALDP 097
163 ALDP 173

CLOAD=*E60, EC LEVEL=128211 PAGE
COMMENTS

BR If CHAR IS CO OR 80 - INVALID
ADJUST

BR If CH. IS NOT A THRU F

DONE PACKING

I TSI RSS2 2222222 2 222 2

* CROSS REFERENCE FOR CSECT ALDP *
Ak Rk R kR R R R R R KRR Rk KRRk Rk KK

ALDP 247

ALDP 129

ALDP 090
ALDP 126
ALDP 185

ALDP 176 BMCK 087

ALDP 092 ALDP 119

ALDP 121

21



AL DP
AL DP
AL DP
ALDP
AL DP
AL bP
AL DP
AL DP
AL DP
AL DP
AL LP
AL DP
ALDP
AL DP

199
202

212
215
216
224
232
243
245
247
248
255
258

ALDP
ALDP
ALDP
BSHWI
ALDP
DYPE
ALDP
ALOP
ALDP
ALDP
ALDP
ALDP
ALDP
ALDP

166
200
194
125
213
020
222
221
234
236
25

246
252
250

ALDP

ALDP

ALDP
ALDP
ALOP

197

248

238
241
255

ALDP 259

ALDP 242
ALDP 257

FREREKEREREREREREREERER KRR KK H kKK K

* CROSS REFERENCE FOR CSECT ALDP *
FERRERERTRRRXRRERRRRRR bk Rk ko

CLOAD=%E60y EC LEVEL=128211

PAGE

22



ALDR

3024
3026
3028
302A
302C
302E
3030
3032
3034

ThE C

GF ThE R
ARE EXEC
ARE PRES
THE CH
CUNTENTS
0002-000
LOCAT
VALUES O

IS PERFORMED,

AREA AND
THE AREA
CHECK SU
LERO .
THE H

Tht C
SEQUE

* ] %
® 2 0%

WORD

2404
4€32
6662
FAB82
21C5
20€3
6CC4
4208
2AC7

BCHK DESCRIPTIVE TE
IS ENTERED UPCN COMPLETION
THESE ROUTINES

OR LOAD KEYS

HECK SUM ROUTINE —BCHK-,
ESIDENT CPU MICRODIAGNOSTIC —BDIA-.
UTED WHENEVER THE CSL, SYSTEM RESET,
SED.
ECK SUM ROUTINE PERFORMS AN EXCLUSIVE OR ON THE

JF CONTROL STORAGE WITH THE EXCEPTION OF LOCATIONS
) AND C280-028F.

IONS 0002-000D CONTAIN THE HANDLOADED CHECK SUM

F THE INDIVIDUAL CCORE LDADS. WHEN A CSL OPERATION
THE CHECK. SUM VALUE IS SELECTED FROM THIS

PLACED IN LOCATION OEC4, WHERE IT BECCMES PART OF

THAT IS SUBJECTED YO THE EXCLUSIVE OR. THIS
M VALUE SHOULD CAUSE THE EXCLUSIVE OR RESULT TO BE
ANDLOADED AREAS ARE -
ADORESS CHECK SUM VALUE fQR
€002 *E60/%E61 (MODEL 25 MODE)
C004 *E62
€006 *E63
coos *E40 (140171460 MODE)
000A *£50 (1440 MODE)
cooC ¥£20 (MODEL 20 MODE)

HECK SUM ROUTINE IS EXECUTED IN THE FOLLCOWING
NCE-

ENTRY IS MADE FROM THE BDIA ROUTINE TO LABEL -START-
SET 1052 MODE AND INITIALIZE CERTAIN DIRECTY
ADDRESSABLE CONTROL STORAGE LOCATIONS.

SEQUENCE NO. LABEL NEXTSEQ NEXTLABEL STATEMENT
BCHK 001 T CHECK SUM
BCHK 002 *
BCHK 003 *
BCHK 004 *
BCHK 005 START SET MODE K=20
BCHK 045 RDH D DC, 8E
BCHK 046 STH D DC,9C
BCHK 047 - 064 ENTRY BR IF TT7=0
BCHK 048 AGAIN U1=0%$KCO
BCHK 049 UO=0$KOE
BCHK 050 U=y +2
BCHK 051 ROH V CS,U+2
BCHK 052 T0=0

CLOAD=*E60, EC LEVEL=128211 PAGE 23

xT

* 3 * TEST LOGOUT- #*0ON x A CSL ODOPERATION HAD BEEN

PERFORMED. SET UP THE LOGOUT AREA
WITH CHECK SUM INFORMATION.
OECO —- EC LEVEL
OEC2 —-- LABEL OF CORE LOAD
BEING USED.
OEC4 —— VALUE FROM HANDLOAD
AREA.
OEC6 —-— CORRECTION FACTOR,

ALWAYS ZERG ON
INITIAL LOGOUT.
GO TO —ALDP- ROUTINE TO LOGOUT
THIS INFORMATION. RETURN IS MADE
TO —BCHK~ AT LABEL * ENTRY *,
ENTRY WAS MADE AFTER A
SYSTEM RESET OR LOADC OPERATION

LOGOUT =*0FFx*

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

LOCATIONS 0002-000D AND 0280-02BF.
¥ 5 % CHECK SUM OK - BRANCH TO -BSYS— LABEL * SYSRST x
CHECK SUM BAD -SEY UP ADDRESS OF CORRECTION FACTOR
PRIOR TO CE KEY TEST. GO TO STEP 6.
* 6 x 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 *%, {HARD STOP LATCH ON)

CE KEY OFF-

COMMENTS

SET 1052 MODE
SET T TO 4EO08
STORE 4E08 INTO *DOIT® WORD
FALL THRU IFf LOGOUT ON(CSL ONLY)
BUILD ADDRESS OF CORE

LOAD NAME JUST LOADED
U-REGISTER OEC2
READ OUT THE NAME



N

N
N

ADDR

3036
3038
303A
303¢C
303E
3040
3042
3044
3046
3048
304A
3002
3004
3006
3008
300A
3uo0C
300E
3010
3012
3014
3016

5020
3022
3000
DF2C
OF2E
ur 30
OF 32
OF 34
OF 36
OF 38
OF 3A
OF3C

[
0388
0398

J39C

O7FF

Gocs

4ECS8

BCHK
BCHK
BCHK
BCHK
BC HK
BCHK
BCHK
BC HK
BC HK
BCHK
BCHK
BC HK
BCHK
BCHK
BCHK
BC HK
BCHK
BCHK
BCHK
BCHK
BCHK
BCHK
BCHK
BCHK
BC HK
BCHK
BCHK
BCHK
BCHK
BC HK
BCHK
BCHK
BUHK
BCHK
BCHK
BCHK
BC HK
BCHK
BCHK
BCHK
BCHK
BCHK
BCHK
BCHK
BCHK
BCHK
BCHK
BCHK
BCHK
BC HK
BCHK
BCHK
BCHK

SEQUENCE NO.

053
054
055
056
057
058
059
060
061
062
063
064
065
066
067
068
069
070
071
072
073
074
075
076
077
¢78
079
080
081
u82
083
084
085
086
087
088
c89
C90
091
092
093
094
095
096
097
098
G99
100
101
102
103
104
105

LABEL NEXTSEQ
056
CALARE
ALDP 099
ENTRY
MORE 083
068
082
079
*
030Y 083
048
OKSUM BSYS 002
DOF UNC
088
088
NOTCE

RESERVE 0280 THRU 02BE
RESERVE 0ECO THRU 0EC2

ATABLE ADDR=0EC4
C

AEND

ATABLE ADDR=0388
c

AEND

ATABLE ADDR=0398
c

AEND

ATABLE ADDR=039C
COOIT

AEND

STATEMENT

TL=VIL

BR IF INZ
Ti=T1+KO1
T1=T1+T1
RDH V CS,T
STH V CS,U+2
RST BC K=01
Ul=U1lH
D1=0$K02
SET § K=0C
BR

RDH V DC,9A
P=V

ROH T CS,P
P1=P1+KOE
BAL

P=P+2

BR IF PO1=0
V=T

BR IF Z=0
PO=0$KOE
P1=0$KCO
PL=P1$KO6

CBR_IF TD4=1)

SET DR K=02)

BAL 4

STH Y CS,P
BR

BR
1=P0nK02
BR {F INZ
Z=P1akK80
BR IF INZ
P1=P1+K40
ROH V CS,P
70=T0V0
T1=Tlavl
RTN

XCTL* 00000000°

CLOAD=%E60y EC LEVEL=128211 PAGE
COMMENTS :

FIND OUT WHAT

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

*x USE UPDATED NAME TO READ HANDLOAD

STORE HANDLOAD CHECK SUM IN OEC4
RESET LOGOUT LATCH
U-REG=0ECO
SEY UP FLAGS
SET S4 AND S5
BRANCH TO LOGOUT OECO--O0EC6
ZERD V-REGISTER
ZERQ P-REGISTER
READ OUT CS LOCATION 0000
SK IP HANDLOAD INFORMATION
BR 70 START EXCLUSIVE OR
INCREMENTY CS ADDRESS
BR IF CS NOT DONE
MOVE LAST EX OR RESULT TO V
BR IF EX OR RESULT ZEROD
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 OECH
GO SETUP FOR CORRECTION LOGOUT
BRANCH TO SYSTEM RESETY
BYPASS

CE

TRAP
AR EA

READ FROM CONTROL STORAGE
PERFORM THE
EXCLUSIVE OR

XCTL*OTFFC4B8A88004E08"

XCTL*00£80000°

XCTL'4EO8128E*



ADDR

U3A8

0388

uC HK
3C HK
3CHK
3¢ K
3C HK
3C HK
30 HK
BC HK
8C HK
BCHK

(Vo)1
048
056
064
068
079
082
083
088
104

WORD

gcoo

2€F 7

SEQUENCE NO.

BDIA
BCHK
BCHK
ALDP
BCHK
BCHK
BCHK
BCHK
BCHK
ALDP

BCHK
BCHK
BL HK
BCHK
BCHK
BCHK

432
OEl
054
168
070
076
072
0¢8
084
124

106
108
121
122
123
124

BCHK

BCHK
BCHK
ALDP

LABEL NEXTSEQ

ATABLE ADDR=03A8
c

AEND

ATABLE ADDR=0388
c

AEND

047

Q79
086
152

CLOAD=#E60, EC
NEXTLABEL STATEMENT COMMENTS

XCTL*0000000000000000"

XCTLY 2FFT2F1BC4BCOFOL?

I2 22222 2232223222 2322222222 2282

* CRCSS REFERENCE FOR CSECT BCHK *
Rk kRE kR R Rk Rk Rk kR Rk kR K

LEVEL=128211

PAGE 25



BCPL DESCRIPTIVE

THE BCPL ROUTINE IS NORMALLY RESIDENT IN CONTROL STORAGE,
AND IS USED 7O LOAD THE INITIAL RECORD OF EITHER THE CHANNEL
OR NATIVE BOOTSTRAP ROUTINES.

IF THE BCPL RUUTINE HAS BEEN ALTERED, THE APPROPRIATE
HANDLOAD INFORMATION MUST BE ENTERED TO BE SURE OF CORRECT
CSL UPERATION.

#*%%  SWITCH SETTINGS FOR CSL *x%xx%

SWITCHS
A,8 = CC CSL FROM CHANNEL
A,B = DD CSL FROM NATIVE 2560
A.8 = EE CSL FROM NATIVE 2540
A,B = FF CSL FROM NATIVE 2311

SWITCHES C4D SET TO ACTUAL UNIT ADDRESS

CLOAD=#E60y EC LEVEL=128211 PAGE 26

TEXT
PROCEDURE FOR PUNCHING CSL CARDS
COLUMNS

1-2 CONTAIN STARTING ADDRESS TO BE LOADED

3 CONTAINS CODE INFORMATION
HEX 80 = DATA IS FOR PROGRAM STORAGE
FEX 40 = 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 OPTIONAL, CAN BE USED FOR ANY INFORMATION.
73-77 *NNN9 WHERE N IS THE CORE LOAD ID.

78-80 XXX 3 DIGIT NUMBER INDICATING SEQ. OF PATCHES.
*%x% WARNING~ DO NOT PUNCH CARDS 7O LOAD INTO AUX MODULE 1,3,4

EREREERRE TR E KRR R A kR Rk Rk kR Rk kR kR Rk kxR kR R R R R Rk R kR Rk ok Kok R kR ok ook ok ok ok ok ok ok ok g ok ok ko R dok Kok ko kokokok koK

RESTRICTIONS WHEN PUNCHING CSL CARDS

COLS 1-2 ALL ADDRESSES SHOULD BE EVEN.
CCNTROL STORAGE — THESE ADDRESSES SHOULD BE IN
THE RANGE OF 0000-3FFE ONLY.
AUXILTARY STORAGE- THE 2ND HEX CHARACTER IN
COLUMN 1 SHOULD BE A ZERO.
PROGRAM STORAGE — THE ADDRESS MUST BE IN THE
RANGE OF THE SYSTEM.
coL 3 CODED INFORMATION
coL 4 COUNT FIELD - IF A COUNT OF O IS INDICATED, 257

HALFWORDS WiLtL BE LOADED.

COLS 5-68 DATA FIELD - CAN BE ANYTHING
COLS 69-80 SEE ABOVE.
NOT USED BY THE CSt.

**x%x WHEN LOADING A FULL DECK WITH REPLACE CARDS, THE
REPLACE CARDS SHOUWLD GO JUST BEFORE THE END CARD.

*¥%  WHEN LOADING ONLY REPLACE CARDS, IT IS NECESSARY TO
PUT THE CONTROL STORAGE CARDS (NORMALLY 4% FOR
MODULE O1XX IN THE DECK.
ORDER OF THE CARDS IS — BOOTSTRAP CARDS, CONTROL
STORAGE CARDS FOR MDDULE 0O1XX, REPLACE CARDS, END CARD.

FREEEEREXRERERERE KRR KRR EER R R AR KRR R R AR R AR KRR AR AR KRR R ER R R R R R R KRR ke Rk ko kkk ke E Rk rkkk kR Rk kk k& r k& k&

** 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 ON THE BURST CHANNEL
IS —QE— AND IS LGCATED IN AUXILIARY STORAGE MODULE 0, AT
ADDRESS -87-.

THE CARD TO CHANGE THIS WOULD BE PUNCHED IN THE
FULLOWING MANNER--

coL 1 (HEX 00) THIS ADDRESSES MODULE O.

coL 2 (HEX 86) ALVHOUGH THE CHANGE IS FOR ADORESS
87, THE HEX ADDRESS REPRESENTED BY
COLUMN 2 MUST BE EVEN.

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

coL 4 (HEX O1) THIS INDICATES ONE HALFWORD TO BE

LOADED.

coL 5 (HEX 0D) THIS REPRESENYS 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 (008%)
COL 73-77 {*E609)
CoL .78-80 (001)

TO INDICATE START ADDR OF PATCH.
INDICATES PATCH IS FOR *E60 CORE LD.

INDICATES 1SV 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.

*x* EACH TIME A NEW EC LEVEL DECK IS RECIEVED, ALL RECONFIG-
URATION CARDS IN THE DECK BEING REPLACED MUSY BE REMOVED
AND INSERTED IN THE NEW DECK IN FRONT OF THE END CARD.
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PUNCHED CARD CODES
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ADDR

0010
cole
0014
0016
0018

0062
0064
0066
0068
006A
006C
006E
0070
0072
0074
0076
0078
007A
007C
007E

LR 2 HANDLOAD ROUTINE FOR NATIVE 2540 %%

WORD

3210
2610
2C07
2413
80€2

240¢
2617
2783
3175
2507
4066
SEEF
DE6E
SB3F
6348
T3 €A
FOEE
1618
FOE?
8100

STATEMENT

SET MMSK K=81
SET BC K=01
PO=0

GO0=0%K0l

BR

SET MODE K=30
DO=0%$Kl11
D1=0$KO08
D1=D1%K70
Gl=0

u=D

HO=RPS

BR IF HOl1=0
V1=RP1l

STB V1 CS5,6¢1
STB V1 AS.0-1
BR IF LINZ
D0=D0nKO1

BR IF LZ=0

BR

COMMENT

BLOCK TRAPS

SET LOGOUT LATCH

ZERO OUT SWITCH

START SETUP OF ADDR 0100
BRANCH TO LOCATION 0062

SET 2540 MODE
BUILD AUXILIARY

STORAGE ADDRESS

FOR COMPARING

FINISH SETUP OF ADDR 0100
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
INVERY FIRST TIME SWITCH
BRANCH BACK IF FIRST TIME
BRANCH TO BOOTSTRAP

ADDR

oo1l0
0012
0014
0o1le6
0018
001A

002C
002€
0030
0032
0034
0036
0038
003A
003C
003¢
0040
0042
0044
0046
0048
004A
004C
004%E
0050
0052
0054
0056
0058
005A
005C
005E
0060

5% HANODLOAD

WORD

3210
2610
2C07
2413
S51AF
802C

2486
2507
2808
€983
4FAF
2804
2844
C98A
2B40
CDBE
2823
4FBF
2B42
FDCo
SFBF
C4CA
2B48
FDCF
EDCE
SFFF
F058
TF48
£05C
6F 48
055D
C4CC
8100

CLOAD=%*E60,

EC LEVEL=128211

PAGE 28

ROUTINE FOR CHANNEL L2 2]

STATEMENT

SET MMSK K=81
SET BC K=01
P0=0

GO=0%KO01
TO=SWCD

BR

SET MODE K=38

" 61=0

SET GA K=40
BR (F 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=08K02
GB/0UT=T1
SET GA K=14
BR IF GT73=0
T1=GB/IN

BR IF ZINZ
SET GA K=44
BR IF G73=1
BR IF GT2=0
H1=GB/IN

BR IF 607=1
STB H1 AS,G+l
BR If GO7=0
STB H1l CSyG+1
2=G113K50

BR IF ZINZ
BR

COMMENT

BLOCK TRAPS

SET LOGOUT LATCH

LERD OUT SWITCH

START SETUP OF ADDR 0100
SWCD EQUAL DEVICE ADDR.
BRANCH TO LO0CATION 002C

SET CHANNEL MODE,CPU ZONE
FINISH SETUP OF ADDR 0100
SET SERVICE OUT
BRANCH ON OP IN
SEND DEVI CE ADDRESS O0UT
RAISE ADDRESS OUT

AND SELECY oOuTv
WAIT FOR OP IN
RESET ADDRESS OUT
WAIT FOR ADDRESS IN
BUILD READ COMMAND
SEND OUT READ COMMAND
RAISE COMMAND OUT
WAIT HERE FOR STATUS
READ STATUS
LOOP HERE IF INVALID STAT
SET SERVICE OUT
WAIT FOR

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

IF NOT, GET MORE.
BRANCH YO BOOTSTRAP



ADDR

0010
0012
0014
0olé6

0076
0078
007A
007C
007E
0080
0082
0084
0086
0088
008A
008C
008E
C090
0092
0094
0096
0098
009A
00sC
009t
00AQ
00A2
00A4
00A6
00A8
00AA

xk HANDLOAD ROUTINE FOR

WORD STATEMENT
3210 SET MMSK K=81
2610 SET BC K=01
2CC7 P0=0

8070 BR

2490 SET MODE K=09
2813 10=0%K01

2907 I1=0

4A86 1=1

2F 15 H1=0%K10

2EX5 HO=08$KX0

2023 P1=0%$K02

4D9F FFO=11

0e08 RST FIB K=40
OEQ4 RST FIB K=20
49EF MS=HO

4EDF FBO=P1

4BFF TGRO=H1

2E€3 HO0=0$K06

3E15 HO=HO$K10
4FEF FOP=HO

2E43 HO=C$K04

ES598 BR {F DASI2=0
4EEF FBO=HO

4BFF TGRO=H1

3b00 SET FIA K=80
E5AL BR IF DASI2=1
1D00 RST FIA K=80
50EF HO=TGRI

CA25 BR IF HO4=1
C1A9 B8R IF DASI4=1
810A BR TO O1l0A
* NOTE * THE X IN THE

2311 k%

COMMENT

BLOCK TRAPS

SET LOGOUT LATCH

ZERO 0OUT SWITCH

BRANCH TO LOCATION 0076

SET 2311 MODE
SET I-REG
T0 0100
MOVE 0100 TO T-REGISTER

SET UP MODULE SELECT * NOTE *
SET UP RETURN BIT (BIT 6)
SEND ZERD TO FILE FLAGS 0OUTY
ISSUE INITIAL RESET
ISSUE COLD-START RESET
LOAD MODULE SELECT REGISTER
SEND RETURN TO FILE BUS OUuT
MOVE CONTROL BIT TO TAG REG
SET UP FILE OGP, COUNT

OF ONE, DATA READ
MOVE OP TQ FILE OP REGISTER
SET UP SELECT hREAD
BR TO ITSELF IF NO GATED ATT.
MOVE 04 TO FILE BUS OUT
MOVE CNTRL BIT TO TAG REG 0OUT
SET GO LATCH
BR YO ITSELF IF GATED ATTEN.
RESEY TRAP LATCH
GET TAG REGISTER iN
BR BACK ONE WORD IF NO TRAP
LOOP ON ITSELF IF ERROR
BR 70O BOOTSTRAP

CONTROL WORD HAS THE

FOLLOWING SIGNIFICANCE-

X X X X
(DT
- NS

SELECY DRIVE NUMBER O
SELECT DRIVE NUMBER 1
SELECT DRIVE NUMBER 2
SELECT DRIVE NUMBER 3

ADDR

0010
0012
0014
0016
0018

00AC
00AE
0080
0082
00oB4
00B6
0088
00BA
00BC
00BE
00CO
00C2
00C4
00C6
oocs
00CA
ooce

*&X

CLOAD=#%E60,

HANOLOAD ROUTINE FOR

WORD

3210
2610
2C07
2413
80AC

240E
2F04
25017
5FDF
DABS
ED33
2F10
DAC6
CAB9
S58FF
SAEF
4EF3
6F48
2Bl4
055D
C4B4
8100

NOTE

Z

STATEMENT

SET MMSK K=8l
SET BC K=01
P0=0

GO0=0$KO1

BR

SET MODE K=70
SET MFA K=20
Gl=0

P1=MFD8

BR IF MFT5=0
BR IF Pl2=1
SET MFA K=01
BR IF MFT5=0
BR IF MFT4=1
H1=MFR1
HO=MFR 2
H1=HOXH+HI1L
STB H1 CS,G+1
SET MFC K=21
1=6G1oK50

BR I{F INZ

BR

EC LEVEL=128211 PAGE 29

2560 L

COMMENT

BLOCK ALL TRAPS

SET LOGOUT LATCH

ZERO HANDLOAD FLAG REGISTER
BUILD HIGH HALF CS ADDR. 0100
BR TO 00AC

PUT IN MOD/20, 2560 MODE
SELECT SEC FEED- {NOTE 2)
LOW HALF CS ADDR. G=0100

BR TOD 0088 iF NPRO REQ

BR IF NOT READY

SET READ EX.

CHECK NPRO

BR DN NO DATA AVAIL

READ 1/2 BYTE

READ THE OTHER 1/2

PUT TWO 1/2 BYTES TOGETHER
STORE THEM

RST NPROy AND RD.
CHECK FOR 80 BYTES
IF NOT 80, GO TO 00B4

BR TO BOOTSTRAP ADDR 0100

EX.

IN ORDER YO USE THE PRIMARY FEED,

REPLACE THIS WORD WITH 2F80.
KEY MUST BE PRESSED AT THE END 71O
COMPLETE THE CSL (LAST CARD ).

THE START

ek kkkkkkkgkkk ks kkkkkkk

*
®
%
x
*

FOR BOOTSTRAP
INFORMATION,
TO THE AKXXX L10GIC
PAGES.
kkdhkkk kR Rk kKRR &

REFER

*
*
*
*
*
*



AL BR

Ul
JA G2
QU UE

JJ10
0u1l2
Julé
ull6
vouls
JuUulA
0V 1C
OUlE
uv20
0022
0u 24
JJ26
Ju2ls
UJ2A
vo2c
U 2E
2 30
v 32
PEELS
Ju 36
vu 38
00 3A
Ju3C
VY 3E
V) 40
Jué2
udbs
uJ 46
VJ48
vl 4A
Nu4C
VU 4E
0Vus0
0052
0V 54
u0S6
Ul 58
UJ5A
U 5C
VUSE
0060
oue62
V064
0066
Jyoss

wORD

8000
GBAD
8CAC

3210
261C
S50CF
51AF
2413
CCCF
C4AD
OCDF
C48F
CCEF
C4E3
OCFF
C4A8
80DE
2486
25C7
2BC8
ceB83
4FAF
2BL4
2844
C9BA
2B40
COBE
2823
4FBF
2B42
FDCo6
SFBF
C4CA
2B 48
FOCF
EULCE
SFFF
FO58
T1F 48
FCSC
cF438
G550
C4CC
8100
2406
2617
2783
37715

SEQUENCE NU.

BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
8CPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
8CPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BLPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL
BCPL

001
uo2
003
004
005
006
007
008
009
010
oll
012
013
Ol4
ul5
olLe6
017
o018
019
020
021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
033
040
041
042
043
044
045
046
047
048
049
050
051
052
053

T
A

C
*

*
*

c

LABEL
TABLE
LOCKON

N2560

SWIERR

CHANEL
AGAIN

OPIN

OPINOTY

ADDIN

STATUS
ERRORA

STATC
STATB

FIRSTC
DECREM

N2540

CYCLE

CLOAD=%*E60y EC LEVEL=128211 PAGE

COMMENTS

XCTL'OBADOBADOBADOBACOBADOBAD®

NEXTSEQ NEXTLABEL STATEMENT
CSL RESIDENT ROUTINE
ADDR=0000
003 LOCKCN BR
087 RD2560 BR

THE FOLLOWING WORD

IS THE FIRST WORD

OF THE CSL TRAP
SET MMSK K=81
SET BC K=01
PO=SWAB
TO=SWCD
G0=0%$KO01
Z=pP0nKCC

BR IF Z=0
2=P0OOKDD

BR IF Z=0
Z=POnKEE

BR IF Z=0
Z=POuKFF
SWIERR BR If ZINZ
FILE BR

SET MODE K=38
G1=0
SET GA K=40
BR IF GT4=1
GB/OUT=TO
SET GA K=20
SET GA K=24
BR IF GT4=0
SET GA K=04
BR If GT0=0
T1=0$K02
GB/0UT=T1

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

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

BR IF GO7=1
STB H1 AS,G+1
BR IF GO7=0
STB Hl CS,G+1
Z=G1oKS50

BR IF INZ
XCTL'8100°
SET MODE K=30
DO=0$K1l1
D1=0%K08
D1=D1$K70

023 CHANEL

005 N2560
050 N2540

021
106

026 OPIN

030 QPINOT
032 ADCIN
036 STATUS
038

STATSB
STATSB

040
040
046 FIRSTC

047 DECREM

039 STATC

BLOCK ALL TRAPS
SET LOG OUT LATCH

READ
SWITCHES
SET UP C S ADDRESS

CHECK FOR

C FANNEL
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 OUT
CHAN WAIT FOR OP IN
CHAN RESET ADDR. OUT

CHAN WAIT FOR ADDR [N
CHAN BUILD READ CMND
CHAN SEND OUT THE CMND
CHAN RAISE COMMAND OUT
CHAN WAIT FOR STATUS
CHAN READ STATUS

CHAN LOOP INVALID INITIAL STATS
CHAN SET SERVICE OUT

CHAN STATUS L0OP

CHAN SERVICE LOOP

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
254C IMAGE IS STORED

30



CLOAD=#%E60, EC LEVEL=128211 PAGE 31

ADCR WORD SEQUENCE NO. LABEL NEXTSEQ  NEXTLABEL STATEMENT COMMENTS

U0 6A 25¢7 BCPL 054 61=0 2540 ZERO REG FOR CONTROL ADDR.
006C 4066 BCPL 055 u=D 2540 SAVE COMPARE ADDRESS

J06E SEEF BCPL 056 DATAIN HO=RPS 2540 WAIT FOR

0070 DE 6E BCPL 057 056 DATAIN BR IF HO1=0 2540 DATA AVAILIBLE

0072 5B3F BCPL 058 V1=RP1 2540 READ 1ST BRUSH DATA

U074 6348 BCPL 059 STB V1 CS,G+1 2540 ~-STORE IN CONTROL STORE
2076 736A BCPL 060 STB V1 AS,D-1 2540 -STORE IN AUX COMPARE TBLE
0078 FOEE BCPL 061 056 DATAIN BR IF LINZ 2540 STAY IN DATA LOOP FOR 1 CD
007A 1618 BCPL 062 DO=DOOKOLl - 2540 INVERT FLAG

007C FUET BCPL 063 052 CYCLE BR IF LZ=0 2540 CHECK FOR 2ND TRAP CYCLE
JOTE 8100 BCPL 064 C XCTL*8100° 2540 GO TO BOOTSTRAP

0080 6EE3 BCPL 065 MOD 0 HO=HO $HO 2311 BUILD

0082 6EE3 BCPL 066 MOD 1 HO=HO +HO 2311 MOD ULE

0084 6EE3 BCPL 067 MOD 2 HO= HO HO 2311 NUMBER

u0B6 0t08 BCPL 068 MOD 3 RST FIB K=40 2311  CTOLD START RESET

ouss 0EC4 BLPL 069 RST FIB K=20 2311 COLD START RESET

V08A 49EF BCPL 070 MS=HO 2311  SELECT MODULE

J08C 4EDF BCPL 071 FBO=P1 2311  SET RETURN TO ZERO P1=02
OUBE 4BFF BCPL 072 TGRO=H1 2311  SET CONTROL H1=10
0090 2E€3 BCPL 073 HO=0$K06 2311  SET READ

V092 3E15 BCPL 074 HO=HO$K 10 . 2311

J094 4FEF BCPL 075 FOP=HO 2311 DATA OP

G096 2E43 BCPL 076 HO=0$K04 2311  START HEAD SELECT

J098 E558 BCPL 077 WAITFL 077 WAITFL BR IF DASI2=0 WAIT FOR END

UG 9A 4EEF 3CPL 078 FBO=HO 2311  HEAD

009C 4BFF BCPL 079 TGRO=H1 2311 SELECT

JU9E 3060 BCPL 080 SET FIA K=80 2311 GO

JUAO E5AL BCPL 081 WATENA 081 WAIENA BR IF DASI2=1 2311  WAIT FOR

00A2 1000 BCPL 082 RST FIA K=80 2311 RESET TRAP REQ

JOAG 50EF BLPL 083 WALENB HO=TGRI 2311 WAIT FOR FILE

00A6 ca2s BCPL 084 083 WAIENB BR IF HO4=1 2311 TRAP REQUEST

0UAB C1A9 BCPL 085 ER 085 ER BR IF DASI4=1 2311  ERROR LOOP

Q0AA 810A BCPL €86 C XCTL® 810A® 2311 GO TO BOOTSTRAP

00AC 24CE BCPL 087 RD2560 SET MODE K=70 2560 PUT IN 20,2560 MODE

00AE 25¢1 BCPL 088 61=0 2560

00BO 2F04 BCPL 089 SET MFA K=20 2560 SELECT SEC FEED

00B2 5FDF BCPL 090 KSRDY PL=MFD8 25¢0 CALL IN FOR RDY CHK

00B4 DAB8 BCPL 091 K6NPQ 093 FEED BR IF MFT5=0 25¢0 BR IF NPRO REQ

0UB6 ED33 BCPL 092 090 K5RDY BR IF Pl2=1 2560 BR IF NOT RDY

0088 2F10 BCPL 093 FEED SET MFA K=01 2560 SET READ EXECUT

0UBA DAC6 BCPL 094 100 NDIT BR IF MFT5=0 2560 BRANCH IF NPRO

008BC CAB9 BCPL 095 093 FEED BR IF MFT4=1 2560 BRANCH IF NO DATA

00BE S8FF BCPL 096 H1=MFR1 -~ READ 1 /7 2 BYTE

00€0 SAEF BCPL 097 HO=MFR2 READ OTHER HALF

0oc2 4EF3 BCPL 098 H1=HOXH+H1L PUT THEM TOGE THER

J0C4 6F48  BCPL 099 STB Hl CSyG+1 25¢0 STORE DATA IN C S

0uC6 2814 BCPL 100 NDI T SET MFC K=21 2560 RST RD EX AND NPRO

00C8 055D BCPL 101 2=610K50 2560

0UCA C4B4 BCPL 102 091 K6NPO BR IF INZ 25¢0 NOT DONE BRANCH

00CC 3100 BCPL 103 C XCTL' 8100° 2560 GO TO BOOTSTRAP

00CE FFFF BCPL 104 C XCTL' FFFFFFFFFFFFFFFFFFFFFFFFFFFF

00DC FFFF BCPL 105 C XCTLY FFFF?

00DE 2B07 BCPL 106 FILE T1=0 2311 CORRECT PARITY



AUDR

O0EQ
0ok2
Q0E4
UOEb
U0oEB
VOtA
VOEC
VU EE
00F0
VUF2
J0F4
00F6
U0F8
UOFA
QUFC
UOFE

3CPL
3CPL
B8CPL
BCPL
BCPL
8CPL
BCPL
BLPL
3CPL
ALPL
BRLPL
BLPL
RLPL
3CPL
BCPL
BLPL
3CPL
BCPL
3LPL
BLPL
BCPL
8CPL
3CPL
bC PL
sCPL
3CPL
$3CPL
sCPL

003
005
021
023
026
030
032
036
038
039
040
046
G4l
050
052
056
065
077
081
083
085
087
090
091
093
100
106
118

WORD

€AQ2
2490
2813
2907
4AE6
4C02
2F15
SFEQ
2023
4DSF
8811
S54E8
6488
FAT6
06C8
88FE

SEQUENCE NU. LABEL
BCPL 107
BCPL 108
BCPL 109
BCPL 110
sBCcPL 111
BCPL 112
BCPL 113
BLPL 114
BCPL 115
BCPL 116
BCPL 117
BCPL 118 OVRLAY
BCPL 119
BCPL 120
BCPL 121
BCPL 122 C
8CPL 123 AEND
BCPL GC3
BLPL 017
BCPL 021
‘BCPL 015
BCPL 026
BCPL 030
BCPL G32
BCPL 036
BCPL 038
BCPL 048
BCPL 040 BCPL 041
8CPL 043
BCPL 045
BCPL 019
BCPL 0¢€3
BCPL 0857 BCPL 061
BCPL 117
BCPL 077
BCPL (C8l
BCPL 0¢&4
BCPL 085
BCPL 005
BCPL 062
BCPL 1(C2
BCPL 0S1 BLPL 095
BCPL 0¢%4
BCPL 022
8CPL 120

NEXTSEQ

065

NEXTLABEL STATEMENT
STH T DC,88 2311
SET MODE K=09 2311
10=0%K01 2311
11=0 2311
T=1 2311
RDH P DC, 88 2311
H1=0$K10 2311
HO=H1 2311
P1=0$K02 2311
FFO=11 2311

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

OVRLAY BR IF HOT=0 END
RST BC K=40 END
XCTL' 88FE! END

sk kkrkkrkkkkkkkkkk kR kkkkk xRk k& kX

* CROSS REFERENCE FOR CSECT BCPL *
RSk ERERR R R R REREERR KR ERRERRBRER K

CLOAD=%E60, EC LEVEL=128211 PAGE

COMMENTS

SAVE MODULE

SET FILE MODE ZDONE

BUILD COUNT AND
CONTROL STORAGE
ADDRESS

RETRIEVE MODULE

CONSTANTS FOR
SELECTION

DVERLAY AUX 1000
INTO CONTROL

0100
RESET CSL LIGHT
BRANCH TO O8BFE

32



AUDR

JoFE

2240

THE

THE

PERFURM A CONTRUL STORAGE LGAD OPERATION.

BOIA

RESIDENT MICRODIAGNUSTIC —-BDIA- IS ENTERED WHEN
lo THE SYSTEM RESET KEY 1S RELEASED
(TKAP TO ADDRESS 0240)

2. THE LUAD KEY IS RELEASED
(TRAP T0O ADDRESS 0240)
3. THE COUNTROL STORAGE LOAD ROUTINE
FINISHED LOADING A CS{ DECK.
{BRANCH TO LABEL * VERSON * )

-BCPL- IS

-BDIA- RUOUTINE TESTS THE CPU HARDWARE NEEDED TO
NGO 1/0 DeVICE

DR ATTACHMENT CIRCUITS ARE TESTED.

THEL

WUR D

8240

2810

TESTS PERFORMED BY THE
BRANCHING TEST

ALU TEST

4A0DE REGISTER SET/RST TESTY

STORAGE TEST

X LINE ADDRESSING TEST

LOCAL STURAGE SET/RST TEST

ALU ERROR DETECTION TEST

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

—BDI A- ROUTINE ARE -

SEQUENCE NO. LABEL NEXTSEQ NEXTLABEL

BDIA 001 T BDIA
BDIA 002 ATABLE ADDR=08FE
BDIA 008 VERSON 018
BDIA 012 AEND
BOIA 013 ATABLE
BUIA 014 *

BDIA 015
BDIA 0l6
BDIA 017
BDIA 0i3
BDIA 019
B8DIA 020
3DIA 021
BDIA 022
BDIA 023
BDIA 024
BDIA 025
BDIA 026
BDIA 027
BDIA 028
BDIA 029

START BR

ADDR=0240

% 3 %

START

03 3 9t 3 % 3k 3t # 4

DESCRIPTIVE

STAT EMENT

SET DR K=01

CLOAD=%E60, EC LEVEL=128211 PAGE 33

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 LOOP IS IDENYIFIED BY THE SYSTEM
LIGHT ON AND THE MANUAL LIGHT OFF., THE CLOCK WILL RUN BUT
THE MICROPROGRAM DOES NOT PROGRESS.

A STUP wORD {MOVE/ARITH-WORD TYPE 3) CAUSES THE CLOCK
TO ST0P, 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 OR 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 LIGHTY 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 0240.

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.



ADDR

)42

U244

V246
0248

024A
024C

024E
0250

V252
0254

0256

023C

023E

WORD

3210

2400

F8CB
B7C9

2810
25F3

C54F
2810

De53
2810

£53C

2810

F56C

SEQUENCE NO.

BDIA
BDIA
BDIA
BDIA
BDIA
8D IA
BDIA
BDIA
BDIA
BDIA
BDIA
BOIA
BDIA
B8DIA
BD1A
8DIA
BDIA
BDIA
BDIA
BDIA
BDIA
BOIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BOIA
BDIA
BDIA
BDIA
BD1A
B8DIA
BDIA

BDIA.

BDIA
BDIA
BDIA
BDIA
BOIA
BDIA
BDIA
BDIA
8DIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA

030
031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
046
047
048
049
050
051
052
053
054
055
056
057
058
059
060
061
062
063
064
065
066
067
063
069
070
071
072
073
074
075
076
077
078
079
080
081
082

CLOAD=%*E60y EC LEVEL=128211 PAGE 34

LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS

SET MMSK K=81 SET SYSTEM RESET PRIORITY

L R BE BE R BE OB B K EE R BE K R R

* R

056
122

BCDR7Y

BCGLON 061

BCGLIN 066

075

ATABLE
BCG12Y

ADDR=023C

* % * %

083
AEND

ATABLE ADDR=026C

BCDR7
DRTOFF N

BCG1ON

BCGLIN

BCGl2Y

BCG13Y

SET MODE K=00

BR IF DR BIT7=1
N=BAH

SET DR K=01
GL=0$KOF

BR If G1 BITO=1
SET DR K=01

BR IF Gl BIT1=1
SET DR K=01

BR IF Gl BIT2=0

SET DR K=01

BR IF 61 BIT3=0

BIT(MMSK-8).

THE FIRST WORD OF THE TRAP SETS
THE DIAG BR LATCH TO INSURE A
MACHINE STOP IF AN ERRONEQUS
BRANCH STATEMENT IS EXECUTED
THE SECOND WORD OF THE TRAP SETS
MMSK 8 TO PREVENT FURTHER TRAPS
FOR THE SAME SYST RST/LOAD TRAP
REQUEST. AS A RESULT OF THE
DELAYED SETTING OF MMSK 8, THE
TRAP WILL OCCUR TWICE FOR EACH
SYSTEM RST/LOAD TRAP REQUEST.
THEREFORE,s THE FIRST TWO WORDS
WILL BE EXECUYED TWICE BEFORE
THE FOLLOWING WORD IS EXECUTED.

STORAGE ZONE 4.

322232222 22222222228 2222222 22222222 222 22222 22 222222222 2 2 T

BRANCHING TEST. .
FEERRE RS R KR KR KT RKE KR KRR AR R KRR IRk kTR R kR AT KRk

BR TO 024A IF DR-7 IS ON
DR 7 SHOULD BE ON. BRANCH ON
BA HIGH FOR BETTER RESOLUTION.
SET DR-7 7O CONTINUE BR TESTS.
ATYEMPT TO SET G1 REG = 00001111
fF A STOP OCCURS AY THE ADDRESS
OF THE NEXT WORD, Gl WAS SET
WRONG OR THE BRANCH TEST FAILED.
G10=0 SHOULD NOT BRANCH.
SET DR-7 TO CONTINUE BR TESTS.
IF A STOP OCCURS AT THE ADDRESS
OF THE NEXT WORD, Gl WAS SET
WRONG OR THE BRANCH TEST FAILED.
G11=0 SHOULD NOT BRANCH
SET DR-7 TO CONTINUE BR TESTS.
IF A STOP OCCURS AT THE NEXT
SEQUENTIAL WORD FOLLOWING THIS
BRANCH, Gl WAS SET WRONG OR THE
BRANCH TEST FAILED.
G12=0 SHOULD BRANCH YO ADR 023C

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

G13=0 SHOULD BRANCH TO ADR 026C



ALER
J26C
UZ2bE

LFFC
1FFE

2000
2002

2004
2006

2008
200A
2u0C

/)40

2u42

205K

2060

0440

2UTE

2080
2082
2084
2086
2088

wURD
2810
9FFC

2810
D57F

2810
25F5

E5C4

2810

F5C8
2810
AQ40

2810

C55¢F

2810

DbHTF

50C7

2800

3€E09
C483
FC85
ecsy
F489

SEQUENCE NUOa

BDIA
BD1iA
BDIA
BDIA
BDIA
BDIA
8DIA
BDIA
BDIA
BDIA
B8DIA
BDIA
BUIA
BOIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BOIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BOIA
BDIA
BDIA
BDIA
BDIA
BOIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BOIA
BDIA
BDIA
BDIA

033
084
085
086
c87
088
089
090
091
092
093
094
095
096
097
098
099
100
101
102
103
1C4
105
106
i07
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

LABEL NEXTSEQ NEXTLABEL
BCG13Y
087 UBLFFC
AEND
ATABLE ADDR=1FFC
UBLFFC
HC TRL
AEND
ATABLE ADDR=2000
*
*
*
BCGL2N 096 BCGI12N
*
*
*
BCG13N 101  BCGL3N
106 UB2040
AEND
ATABLE ADDR=2040
UB2040
*
*
*
*
114 BCG1lOY
AEND
ATABLE ADDR=20S5E
BCGLOY
*
*
*
*
125 BCGLl1lY
AEND
ATABLE ADDR=0440
DR70FF O
AEND
ATABLE ADDR=20T7TE
BCG11lY
*
*
*
*
*
DC OER 132 DCOER
DC7ER 133 DC7ER
DC6ER 134 DC6ER
ACONER 135 ACONER

STATEMENT
SET DR K=01
BR

SET DR K=01
BR IF Gl BIT1=1

SET DR K=01
G1=0$KFO

BR IF Gl BIT2=0
SET DR K=01

BR If Gl BIT3=0
SET DR K=01
BR

SET DR K=01

BR IF Gl BITO=1

SET DR K=01

BR IF G1 BIT1=1

STO0P

SET DR K=00

HO=0-K00
B8R IF I=0
BR IF LZ=0
BR [F HI=0
BR If AC=1

CLOAD=%*E60, EC LEVEL=128211 PAGE

COMMENTS

SET DR-T7 TO CONTINUE BR TESTS.
UNCONDITIONAL BRANCH TO ADR 1FFfC

SET DR-7 1O CONTINUE BR TESTS.
NO BRANCH

SET DR-7 TO CONTINUE BR TESTS.
ATTEMPT TO SET Gl REG = 11110000
If A STOP OCCURS AT THE ADDRESS
OF THE NEXT WORD, Gl WAS SET
WRONG OR THE BRANCH TEST FAILED.
G12=1 SHOULD NOT BRANCH
SET DR-7 TO CONTINUE BR TESTS.
IF A STOP OCCURS AT THE ADDRESS
OF THE NEXT WORD, Gl WAS SET
WRONG OR THE BRANCH TEST FAILED.
G1l2=1 SHOULD NOT BRANCH
SET DR-7 7O CONTINUE BR TESTYS.
UNCONDITIONAL BRANCH TO ADR 2040

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

G10=1 SHOULD BRANCH TO ADR 205t

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

Gl1=1 SHOULD BRANCH TO ADR 207E

CPU MODE AND DR 7 OFF.

THIS COMPLETES BDIA BRANCHING
TESTS.

B e e T e L e L L e e S e e
ALU TEST —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

LT TR e s e e I e S e S I I P

*%FF=00-00 WITH NO CARRY

CHK FOR DYN BIT O BEING OFF.
CHK FOR DYN BIT 7 BEING OFFf.
CHK FOR DYN BIT &6 BEING OFF.

CHK FOR DYN BIT 3 BEING OFF
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AUDR

208A
208C
ZJ8E

2060
2092

2094
2096
2u938
209A
206C
209E
20A0
20A2
20A4
2UA6
20A8
Z0AA
ZUAC
2UAE
20B0O
20B2
2084
2JB6
20B8
20BA
20BC

29BE
2ul0

<uC2
<JCa

2ule6
2ul8
20CA
2JCC

2JCk

WORD

6EES
ACDA
2EQD

ACDA
TEEL

F4S4
TEEl
6ELE3
2L 5F
6EE3
CEES
CESF
C4aA2
2e87
2E 27
2EEF
2ETT
1E87
1EBT
2EF T
Cell
F0B4
ECB6
1EF8B
AQt2
1EF3

AQE2
3k1lY

ACEZ
3cCD

2E1D
2FF5
AQDA
OFFD

SEQUENCE NO.

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
1€é6
167
1638
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188

BDIA
BDIA
BDIA
8DIA
BDIA
BDIA
BDIA
BDI1A
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BLIA
BDIA
8DIA
BDIA
BDIA
8DIA
BDIA
BDIA
BDIA
BO 1A
BLIA
Bula
BDIA
BUIA
B8DIA
BDIA
BDIA
3DIA
BOIA
BOUIA
BDJA
BUIA
BDIA
8DiA
BOIA
3DI1A
BDIA
BDIA
BO1IA
BDIA
BDIA
BDIA
BDIA
BDIA
BOIA
8D IA
BDIA
BDIA

*

4*

*x

3

*

LABEL

NOACER

WT3ER1

DC7ERR
DC6ERR

ALUER2

NEXTSEQ

195

195

147

154

163
164

201

201

201

195

188

NEXTLABEL

CK4FF

CK4FF

NOACER

WT3ERL

DC7ERR
DC6ERR

CK4FO

CK4FO

CK4FO

CK4FF

ALUERZ2

STATEMENT

HO=HO$HO
BAL
HO=HO +K00

BAL
HO=HO-HO+1

BR IF AC=0
HO=HO-HO+1
HO=HO +HO
HO=HO #K55
HO=HO +HO
HOC=HO+HO+1
Z=H0aK55
BR If INZ
HO=0$K88
HO=HO$K22
HO=HO +KEE
HO=0$K77
HO=HO*-K88
HO=HO*-KBB
HO=0$KFF
Z=HO+K01
BR IF LINZ
BR IF HINZ
HO=HOOKOF
BAL
HO=HO*—-KOF

BAL
HO=HO$K 10

BAL
HO=HO-K00

HO=HO+K 10
H1=0$KFO
BAL

Z=H1aKF0

BR IF INZ

CLOAD=%E60, EC LEVEL=128211 PAGE
COMMENTS
**FF=FFSFF
*%BRANCH T0 CHECK HO FOR FF
*xFF=FF+00

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

**%00=FF-FF¢1l WITH A CARRY
iF A STOP OCCURS AT THE ADDRESS
OF THE WORD BELOW, YHE CHECK FOR
FF HAS FAILED.
®&SHOULD HAVE OYN 3 BIT ON
*%00=00-0C+1
*%00=00+0C
*¥%x55=00+55
**¥AA=55455
*k55=AA+AA+]
*%00=5505%
*kHO SHOULD BE 55 AND DYN BITO=1
*%88=00$88
*kAA=88%22
¥%G8=AA+EE
*x77=00%717
% 77=77%-88
*%44=7T7%-BB
®*&FF=00$FF
*%00=FF+01
ChK FOR DYN BIT 7 BEING ON.
CHK FOR DYN BIT 6 BEING ON.
«xFO=FFOQF
*%BR TO CHECK HO FOR FO
% F0=FO*-0F
iF A STOP OCCURS AT THE ADDRESS
OF THE WORD BELOW, THE CHECK FDR
FO HAS FAILED.
**BR TO CHECK HO FOR FO
*%F0=FO0$1C
IF A STOP OCCURS AT THE ADDRESS
OF THE WORD BELOW, THE CHECK FOR
FO HAS FAILED.
*%¥BR TO CFHECK HO FOR FO
*XEF=F0-00
IF A STOP OCCURS AT THE ADDRESS
OFf THE WORD BELOW, THE CHECK FOR
FO HAS FAILED.
**kFF=EF#+10
«xF0=00+F0
*% B8R TO CHECK HO FOR FF
**¥00=F0OF0
{F A STOP OCCURS AT THE ADDRESS
OF THE WORD BELOW, THE CHECK FOR
FO HAS FAILED.
*¥%*H] SHOULD BE FO AND DYN BIT 0=1

36



CLOAD=%E60, EC LEVEL=128211 PAGE 37

ADDR WORD SEQUENCE NO. LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS
2000 1FF5 BDIA 189 H1=H1*-KFQO *¥%00=F0*-FO
2002 C4D2 BDIA 190 ALUER3 190 ALUER3 BR IF INZ *¥H1 SHOULD BE ZERO AND DYN BIT 0=1
20D4 2EFS BDIA 191 HO=0$KFO *%F0=00%FO0
2006 AQE2 BDIA 192 201 CK4FO BAL *%¥BR 7O CHECK HO FOR FO
2008 AOES8 BDIA 193 207 MORTST BR *xBR TO MODE REG SET/RESET TEST
BDIA 194 * AR R R kR KRR R EE KRR KRR KRR R KRR KR SR E AR KR KRR R kKRR Rk Rk kX k&
20DA CEFF BDIA 195 CK4FF L=HOOKFF HO SHOULD BE FF
20DC C4E1l BDIA 196 198 ZISCK BR If Z=0 AND DYN BIT O=l.
200t 2810 BDIA 197 ANOTFO SET DR K=01 SET DR 7 AND DO A RTN WHICH
20EQ 128E BDIA 198 Z1SOK RTN WILL CAUSE A STOP WITH THE
BDIA 199 * ADDRESS OF THE BAL TO
BDIA 200 * THIS SUBROUTINE + 4.
2VE2 CEFV BDIA 201 CK&4FO 2=HOoKFQ HO SHOULD BE FO
20E4 CanE BDIA 202 197 ANCTFO BR IF INZ AND DYN BIT O=l.
20E6 128E BDIA 203 RTN
BDIA 204 * Akkk kR ek ko kR Rk R kR R KRk Rk kR Rk kR Rk k kR kR Rk ok Rk kR Rk
BDIA 205 * TEST MCDE REG FGR SET/RESET
BDIA 206 * P s e Ry R P e R S S PSS e s
20E8 24F 6 BDIA 207 MORTST SET MODE K=3f **SET LS AND EXT MODE 1O 7
20EA ST8F - B8DIA 208 10=BA ** GO=XII1 XIII
20€EC 18817 BDIA 209 10=10%-K88 ** G0=77
20EE 087F BDIA 210 2=100K77
ZUFO EOFO BDIA 211 MDSTHI 211  MDSTHI BR IF HINZ LOOP IF MODE REG 2-4 NOT ALL ON
20F2 FOF2 BDIA 212 MDSTLG 212 MDSTLO BR I# LZINZ LOOP IF MODE REG 5-7 NGOV ALl ON
20F4 2400 BDIA 213 SET MODE K=00 **SET LS AND EXT MODE YO ZERO
20F6 5 14F BDIA 214 GO=BA *%G0=x000x000
20F3 C4E7 BDIA 215 1=G0*-K88 *¥*7=00
20FA EOQOFA BDIA 216 MDR TH1 216 MDRTHI BR IF HINZ LOCP IF MODE REG 2-4 NOT ALL OFF
20FC FOFC BDIA 217 MDRTLO 217 MDRTLO BR If LZINZ LO0P IF MODE REG 5-7 NOT ALL OFF
BDIA 218 & *hkkhkhkkkrRkkrkkrkkkkkhkkkkkrkkkbkkkkk dhkk sk kbhkkhbakrkkhkkkhkkkkkFx
BDiA 219 * BEGIN STORAGE TEST
BDIA 220 * AR AR TR R KRR R KRR AR KR KRRk Rk kR Rk KRRk kR kR Rk kR k&K
2OFE ZEFT BDIA 221 HO=0$KFF
2100 2FF7 BDIA 222 H1=0$KFF *%kH=FFFF
2102 6EC2 BDIA 223 STH H DC,88  *%xCTRL ADDR 0388=FFFF
2104 2ECH BDIA 224 HO=0$K00
2106 2FC5 BDIA 225 H1=08$KO0O0 *¥H=0000
<108 4EC2 BDIA 226 RDH H DC, 88 *¥READ CTRL STOR 0088 INTO H REG
Z10A OFFF BD1A 227 I=H1OKFF **00=FFOFF
100 ecsac BDIA 228 DCRI1ER 228 DCR1ER BR IF HINZ LOOP IF H1 HIGH 1S NOT F
210& FO8E BDIA 229 DCR2ER 229 DCR2ER BR IF LINZ LOOP IF H1l LOW IS NOT F
2110 1EFF BDIA 230 HO=HOOKFF *%x00=FFOFF H=00FF
2112 CasS2 30IA 231 DCROER 231 DCROER BR IF INZ *¥*¥SHOULD HAVE READ FF IN TGO HO
¢il4 2E33 BD1A 232 HO=0$KO03
2116 2FE7 8DIA 233 H1=0$K88 *k H=0388
2118 6FES BDIA 234 STB H1 CS,H+1 ** CTRL ACDR 0388=88FF H=0389
Z11A 6FEA BDIA 235 STB Hl CS,H-1 ** CTRL ADDR 0388=8889 H=0388
211C 44E8 BOIA 236 RDH G CS,H#2 ** G=8889 H=038A
211k 2F13 BDIA 237 H1=0$KO01 ** H=0301
2120 048fF BDIA 238 1=600K88 *¥00=88088
2122 ECA2 BDIA 239 DCR3ER 239 DCR3ER BR IF HINZ LOOP IF H1 HIGH IS NOT 8
2124 FO0A4 BDIA 240 DCR4ER 240 DCR4ER BR IF LINZ LOOP IF H1 LOW IS NOT 8

2126 257F BDIA 241 Gl=G1+K77 **%00=89+717



ADDR

2128
212A
212C
212E
2130
2132
2134
2136

2138
213A

213C
213E
2140
2142
2144
2146
2148
214A
214C
214E

08EC
O8EE
08F0
03F2
08F4
UaF6
08F8
U8FA
08FC

U800
u802
0804
0806
U308
030A

WORC

C4A8
2ECS
55EA
CA4AE
2E45
3FEY
25F7
15t0

25C5
55EA

O5FF
C4BE
FB34
44E6
044D
C4Ce
15F1
C4CA
CCé60
88EC

ULlED
ELEF
2EET7
2F Q05
6E12
6E22
3EES
2F 77
88C2

4£02
2E18
2F1D
CAQD
6EQ2
8388

SEQUENCE NO.

BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
8DIA
BDIA
BDIA
BDIA
BDIA
B8O IA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BD1IA
BDiA
BDIA
BDIA
8DIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
8DIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIiA
BDIA
BDIA
BDIA
BDIA
8DIA
BDIA
BDIA
BDIA

242
243
244
245
246
2417
248
249
250
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
2117
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294

LABEL

CSR1ER

BMODER

AUXSTT

*

AUXERR

DBMERO

DBMERL

AEND

*

*

*

ATABLE
LSADDR
CKS60F

AEND

ATABLE
MODC WD
BEGMOD

* % %  H * B # KO

NEXTSEQ

242

245

255
248
259
261

269

NEXTLABEL

CSR1ER

BMODER

AUXERR
AUXSTT
DBMERO
DBMERL

LSADDR

CLOAD=%£E60, EC LEVEL=128211 PAGE

STATEMENT COMMENTS
BR IF INZ **SHOULD HAVE READ 89 IN TO G1
HO=0$K00 ** H=0001
RDB Gl AS,H-1 *¥%H=0000
BR IF INZ *xARITH MODIFIER OFF B REG FAILED IF BR
HO=0$K40 *% H=4000
H1=0-KEO ** H=401F
G1=0$KFF *¥G=88FF

STB Gl AS,H *%1ST PASS AUX ADDR 4O0lE=XXFF H=401F
*%k2ND PASS AUX ADDR 401E=FFFF H=40lE

G1i=0%K00 **G=8800
RDB Gl ASyH-1 **G=88FF AFTER 1ST PASS, H=40lE

% AFTER 2ND PASSy H=401D
Z=GloKFF **x00=FFOFF
BR IF INZ **SHOULD HAVE READ FF IN TO Gl
BR IF Hi1 BIT7=0
G=H *% G=401D H=401D DBL BYTE MOD TEST
Z=60nK40 ** 00=40u040
BR IF INZ *x SHOULD HAVE MOVED 40 FROM HO 70 GO.
Gl=Gl-Hl+1 *%x 00=1D-1D+1
BR IF INZ *% SHOULD HAVE MOVED 1D FROM H1 TO Gl
RST S K=06 RESET S5 AND Sé.
BR *%BR TO X LINE ADDRESSING TEST

hkkkkkkakgkhkkkk kg kkkkk ke kb ek bRk kkkE khkkkkkkkkkkhkkhkhk Rk Rk ek k

X LINE ADDRESSING

AEREERER R RK KRR KRR KRR ER AR IR AR KRRk TRk kR ek kR kkkkkk ke &k

ADDR=08EC
269
270

281

ADDR=0800

302

LSADDR
CKS60F

BEGMOD

CKPASS

BR IF S5=1 NO BR. CHECK S5 DOFF.

BR IF S6=1 NO BR. CHECK S6 OFF.

HO=0$K88 : XX XK ADDRESSABLE B8A AND 8C
H1=0$K00 X SET YO 8800 WHICH IS

STH H DC,8A X BR TO 0800

STH H DC, 8C X

HO=0-KEO 0000 H SET 10 1F77. THIS IS THE
H1=08K77 0 INIT VALE REQ*D FOR A=0$KK
BR BR TO 0802

RDH H DC,88 XXXX MODIFY CTRL WD AT Ks88.
HO=HO +KO01 X

H1=H1+K10 X

BR IF HO BIT4=1 X BR AFTER B8TH PASS..

STH H 0C,88 X
XCTL*8388* BR TO K ADDR 88 AT ADDR 0388.

FUNCTION PERFORMED BY CTRL WORDS IN K ACDR. CTRL STORAGE

88

FIRST PASS SECOND PASS THIRD PASS FOURTH PASS

2XXT A=0$KK 88 OXXF Z=AmKK 88 4XX3 B=AXHeBL 88 OXXF Z=ADKK

2087 U0=0%K88 008F Z=U0o8s 4003 UO=UOXH+UOL 008F Z=U0OO88
2197 U1=0$K99 019F Z=Ulm99 4113 Ul=UlXH+Ul1 019F Z=Ulo99
22A7 VO=0$KAA 02AF Z=VOmAA 4223 VO=VOXH+VOL 02AF Z=VOBAA
23B7 V1=0%KBB 038f Z=v1uBB 4333 VI=VI1XH+VI1L 038F Z=V1oB88
24C7 GO=0$KCC 04CF Z=6G0oCC 4443 GO=GOXH+GOL 04CF Z=60oCC
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CLOAD=#*E60, EC LEVEL=128211 PAGE 39
ADDR WORD SEQUENCE NO. LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS
BDIA 295 * 2507 Gl=0%KDD 05DF Z=618DD 4553 G1l=G1XH+G1L 05DF 72=G1uDD
BDIA 296 * 26ET DO=0$KEE 06EF ZI=DOmEE 4663 DO=DOXH+DOL 06EF 2=DOnOEE
BDIA 297 * 2TFT D1=0%KFF O7FF Z=DlOoFF 4773 DI=D1XH#D1L O7FF I=Dlnff
BDIA 298 * 8A BR 8A BR 1F ZINZ 8A BR 8A BR IF INZ
BDIA 299 ¥ TO MODCWD. TO 038A. TO MGDCWD T0 038A
BDIA 300 * 8C BR 8C BR 8C BR 8C BR
BDIA 301 * 7O MODCWD. 70 MODCWD T0 MODCwWD YO MODCWD
080C E1A3 B8DIA 302 CKPASS 313 PASS24 BR IF S6=1 CHECK PASS. BR AFTER 2ND OR &TH.
UBOE 2020 BDIA 303 SET S6 S6=1 TO SAY NEXY PASS IS 2 OR 4.
v 10 E1S0 BDIA 304 CKS6E1L 304 CKSsEL BR IF S6=0 CHECK SET OF Sé6
ugl2 2ECS BDIA 305 HO=0$KCO XXXX SET B8A TO C48A WHICH IS
0814 3E43 BDIA 306 HO=HO $K0 4 X BR IF INZ TO 038A
081lé 2F 85 BDIA 307 H1=0%K80 X
0818 3FA3 BDIA 308 H1=H1$K0A X
081A 6E12 BDIA 309 STH H DCy8A X
081C 2EF7 BDIA 310 HO=0$KFF 0000 H SET 1O FF7F. THIS IS THE
U8 1k 3F 89 BDIA 311 H1=0-K80 s} INIT VALUE REQ'D FOR 7Z=AukK
0320 8802 BDIA 312 281 BEGMOD BR BR TO BEGIN MODIFIC OF CTRL WD.
0422 c020 BDIA 313 PASS24 RST S6 PASS 2 BR 4 JUST FINISHED. RESET
U824 EL1AS BDIA 314 CKS6ED 314 CKS6EQ " BR IF Se6=1 S6 TO INDICATE NEXYT PASS IS 3RD.
U826 C1AC BDIA 315 318 NOT4TH BR IF S$5=0 S5=1 INDICATES 4TH PASS COMP.
ud28 0G40 BDIA 316 RST S5
U8 2A 83D8 BDIA 317 331 LSSET BR BR TO LOCAL STOR SET/RESET TEST
08 2C 2040 BDIA 318 NOT4TH SET S5 NEXT PASS IS THIRD
U8 2E D1AE BOIA 319 CKS5EL 319 CKSS5E1 BR IF §$5=0 CK SET OF SS.
0330 4E22 BDIA 320 RDH H DC,8C XXXXx RESTORE 8A TO BR TO 0800
U332 €EL2 BDIA 321 STH H DC,8A X
03 34 3tC9o BDIA 322 HO=0-KCO 0000 H SET T0O 3FF3. THIS IS INIT
0836 SEF1 BDIA 323 H1=HOX 0 VALUE REQ'D FOR B=AXH+BL
0838 8802 BDIA 324 281 BEGMOD BR BR TO BEGIN MODIFIC OF CTRL WD.
BDIA 325 AEND
BDIA 326 *
BD1A 327 * kR ER kR kR kR kR Rk Rk Rk kR Kk kR kR Rk kR kR kR ko kkkok Rk &k ok kkkk
BDIA 328 * * LOCAL STORAGE SET/RESET ROUTINE..... IZONE ZERO
BDIA 329 * Rk KRR R RR kKRR R R Rk Rk ko kg kR rkkk hkkkEk
B8DIA 330 ATABLE ADDR=0308 : ’
0308 4812 BDIA 331 LSSETY RDH I DC,8A I=C48A XXX K-ADDR BC IS SET 1O
03DA 3935 BDIA 332 11=118K30 I=C4BA X C4BC WHICH IS A
03DC 2928 BDIA 333 I11=11#K02 I=C4BC X BR IF INZ
03DE 68E2 BDIA 334 STH I DC,yBC X TO ITSELF.
03E0 2A25 BDIA 335 T0=0$K20 XXXX T SET TO 20F7 WHICH IS
03E2 2BF5 BDIA 336 T1=0$KFO X UO=0$KFF
03E4 3873 BDIA 337 T1=T1$KO7 X
03E6 2C25 BDIA 338 PO=0$K20 0000 P SET TO 201B WHICH IS
03E8 2015 BDIA 339 P1=0$K10 [¢] UO=UO+KO1
O3EA 3083 BDIA 340 P1=P1$K0B 0
03tC 2ECS BDIA 341 HO=0$K00 XXXX H SET YO 0001 WHICH IS
U3EE 2F13 B8DIA 342 H1=0$K01 X Z=U0+K00
03F0 83D0 BOIA 343 355 STNWCW BR BR 7O STORE THE THREE CONTROL
BDIA 344 * WORDS JUST BUILT IN T, P, AND H.
BOIA 345 AEND
BDIA 346 ATABLE ADDR=03CO ;
U3Co C4CoO BDIA 347 NOTRST 347 NOTRST BR IF INZ CK THAT ALL BITS WERE RESET.



ADDR

03C2
U3Ca
U3Ce6
03C8
03CA
u3CC
J3CE
V3Do
V3D2
J304
J3D6

03F2
DEY
JU3F6
J3F3
O3FA

UiFC
U3FE

JH82A
)3 30
J33E
340
Ju4al
0344
U8 46
0848
084A
08 4C

U3 4E
U850

WORD

4AC2
4Cn2
4EF2
2A18
2018
2E18
ECH2
6AC2
6CD2
6EF2
3388

2505
2518
F4FD
C4F4
5007

2413
€83C

6443
25C5
7543
38C8
050D
3800
DAC6
1212
2800
Ca3A

2440
886E

SEQUENCE NO.

BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BOIA
BDIA
BOIA
BDIA
BDIA
BD 1A
BDIA
BDIA
301A
BD1A
3UIA
sD1A
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
8D IA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BUIA
BOIA
BDIA
BD1A

348
349
350
351
352
353
354
355
350
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400

LABEL

RDOLCW

STNWC W

END

c
A
%*
*
*
*
x
*
*
*
*
*
*
ATABLE
*
DYNCRT
ZINCR

*
*
*

ALUEDY

AEND

ATABLE
CKALOE
ZEROG1

ALCKER

* & % 3

CLOAD=*E60, EC LEVEL=128211 PAGE

NEXTSEQ NEXTLABEL STATEMENT COMMENTS

RDH T DC, B8 READ OLD CTRL WORDS.
RDH P DCy BA READ OLD CTRL WORDS.
RDH H DC, BE READ OLD CTRL WORDS.
TO=TO+K01 MODIFY CTRL WDS...INCREMENT X.
PO=PO+KO1 MODIFY CTRL WDS...INCREMENT X.
HO=HO +K01 MODIFY CTRL WDSe.«INCREMENY X.

373 DYNCRT BR IF HINZ BR IF SIXTEENTH PASS COMPLETED.
STH T 0OC,88 STORE NEW CONTROL WORDS.
STH P DC,BA STORE NEW CONTROL WORDS.
STH H DC, BE STORE NEW CONTROL WORDS.

XCTL*838B8" BR TO K-ADDRESSABLE B8.

KRR R KRR EE KRR RRR KRR KRR R ERRR AR R R ERRRkkR ke ko k kxR ke R Ek
THE 4 CCNTROL 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 7O
MODIFY THE FUNCTION UF THE WORDS.

K—-ADDR B8...CTL STOR ADDR 0388 EQUALS 2XF7 A=A SKFF

K-ADDR BA.,..CTL STOR ADDR 03BA EQUALS 2X18 A=A+KO01

K-ADDR BC...CTL STOR ADDR 03BC EQUALS €48C BR IF ZINZ TO ITSELF
K—ADDR BE.+.CTL STOR ADDR 0O3BE EQUALS 0Xx01 Z=A+K00

4 3 % 3t o % I

Rk xRk Rk kokk kR kR kR r kR kR Rk kR Rk kR ko ko kkkkkkk Rk ke Rk kkkkkk

ADDR=03F2

RRRFERR SRR RER KT RRER R ER R DR R RO AR KRR R R R KRRk kxR Rk Rk kX
G1=0$K00 **¥SET G1 TO ZERO AND THEN INCREMENT TO
61=G1+K01l *%¥ OBTAIN ALL BIT COMBINATIONS ON Z BUS

381 ALUEDT BR {F AC=1 *%xEND OF TEST--BR TO ALU OE TEST
374 ZINCR BR IF INZ *%BR BACK TO CHECK ALL Z BUSS BIT COMB
sTOoP #*DYN COND REG BIT O IS ON IN ERROR

ARERERE XA XK ERRRERRRCRKRKKERRE KRR RR R RRER KR EhRkhRk kkkkk ax ko xEk Xk Kk

ALU ERRQOR DECTECTION TEST

AERRERERAER R R R R KA R KRR KRR RERE KRR ARG REE AT KRR EEX R E TR R R R TR R EERX K

G0=0$K01
386 ZEROGIL BR

ADDR=083A

60=G0 +GO
G1=0$K00
61=61-G0
SET DR K=CO *%xDISABLE STOP ON ERROR & FORCE PLUS
7=61aK00 ** SIDE OF ALU A ENTRY CAUSING ALU CK
SET DR K=80
391 ALCKER BR IF MC BITS5=0 *%xALU ERROR SHOULD HAVE SET MC 5
RST MMSK K=91
SET DR K=00
385 CKALOE BR IF GO BITO=0 **BRANCH BACK TO CHECK EACH OF CKTV
TEEEREREEREER KRR R RRRARE AR R AR ER ARk Rk kS kR kR kR R kk Rk kR kR kR kk&kkk
STORAGE DATA,CUNTROL WORD,STORAGE ADDRESS, A REG AND B REG
PARITY DETECTION TEST--—-DC REG BITS 3,6 AND 7 MUST BE OFF
*#‘*#t*t**#tt*#*t*#*#*#*********#***#*#***#t***#**#**t#***#*******t*#
SET MODE K=04

415 CKSTPC BAL **STORE ADDR OF CHECK DAYA TO BE READ
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AuvDUR

Jgos2
U854
U856
0358
U35A
U35C
085E
V360
use2
1864
)366
)68
JBEA
V8 6C
U8 6E
870
0872
JB T4
D370
el

uFlt
JF20
ar22
OF24
OF 26
JFE28
2A

V1A
D IA
SOTA
HOTA
BDIA
o TA
39 1A
A0TA
S0T4
BSULA
sUulA
1A
ADTA
.\t)IA
ADTA
I 1A
WIA
>UTA
rJIA
5 1A

018
056
061
ueo6
075
083
087
096
101
106
114
122
125
132
133
134
135
L4l
154
163

WORD  SEQUENCE NU.

CE3F
FED4
4E80
6E80
FACA
OE3F
EADE
1212
Eno6t
CF1F
FEES
4£80
6e30
02€2
4E 80
28C4
ok 80
CAF4
3800
128¢

[ 1
1212
SttF
(L 4A4
28G0
2020
BJl4

BOIA
BDIA
BOiA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BOIA
BDI1A
BDIA
8DIA
BDIA
BDIA
BDIA
BOIA
BDIA
BDIA
BDIA

BUIA
BDIA
BDIA
BDIA
BDIA
BDIA
8D IA
BDIA
BD1A
BDIA
BDIA
BDIA
BDIA
BDIA
8D1A
BDIA
BDIA
BDIA
BDI1A
BDIA
BOIA
BOIA
BDiA
BDIA
BOTA
8D IA
BDIA
BDIA
BDI1A
BOIA

ocs8

1€3

401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
429
421
422
423
424
425
426
427
428
432
438

LABEL NEXTSEQ
ROCRCE 402
NOBPC 405
NOAPC 407
415
R1CRCE 411
CKSTPC
NOSDPC 418
AEND
ATABLE ADDR=OFLE
NOSTAC 423
MCRSTE 426
BCHK 005
AEND

NEXTLABEL

ROCRCE

NGBPC
NOAPC
CKSTPC

R1CRCE

NOSDPC

NGST AC

MCRSTE

START

STATEMENT

Z=H0oK33
BR IF M(C3=0

RDH

H CSo1

STH H CS,» 1
BR IF MCT7=0
I1=HOOK33

BR If MC6=0

RST
BAL

MMSK K=91

l=H1laKll

BR

RDH
STH
RTN
RDH
SET
STH

iF MC3=0

H CS,y 1

H CS, I

H MMSK1=0
H CSsl

DR K=A0

H CS,1

BR If MC4=0

SET
RTN

DR K=80

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

BR IF INZ

SET DR K=00
SET Sé6

BR

CLOAD=%*E60, EC LEVEL=128211

COMMENTS

**THIS ADDR CONTAINS OE3F

*%SHOULD FAVE RO CTRL WORD PARITY CHECK
*xH=0E3F WITH EVEN PARITY IN HO
¥*%RESTORE CHECK DATA WITH GOOD PARITY
*®SHOULD KFAVE SET B REG PARITY CK LATCH
*%SET A REG PARITY CK LT & RST DC3,46&7
**SHOULD KAVE SET A REG PARITY CK LATCH
*¥RESET MC REG

*xSTORE ADDR OF CHECK DATA TO BE READ
*«THIS ADDR CONTAINS OF1F

*¥SHOULD HAVE R1 CTRL WORD PARITY CHECK
¥%¥H=0F 1F wiITH EVEN PARITY IN HI1

*kR ESTORE CHECK DATA WITH GOOD PARITY
*&«CAUSE STOR ADDR CK--H1l=1F WITH P BIT
*%x1ST LOOP H=0E3F,0ON 2ND LOOP H=0F1F
**DISABLE STOP ON ERROR AND FORCE

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

*%SHOULD KAVE SET STORAGE ADDRESS CHECK
#*¥RESET MC REG

**CHECK RESET OF MC REG

*¥MC REG SHOULD HAVE BEEN RESET

**¥ALLOW STGP ON ERROR

EX RIS 22222 22222222 RSS2 a2 L2 8

% CROSS REFERENCE FOR CSECT BDiA %
e e SR S RS e Ly S 2 L]
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HOLA
oD 1A
8D IA
sDIA
HDIA
30IA
301A
sDIA
3D1A
BDIA
3DIA
BU 1A
3DIA
3DIA
RDIA
301IA
3DiA
3ulA
BUIA
3D IA
ibIA
bOIA
inlaA
s A
J')IA
sulA
oD TA
3DIA
BUIA
BIIA
bOIA
dDIA
BOIA
BDIA
BDIA
s01A
BUIA
BDIA
BDIA
BDIA
BDITA
BDIA
BDIA
BDIA
BDIA
BOIA
RDIA
BOIA
sOIA

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

BDIA
BOIA
BDIA
8DIA
BDIA
BDIA
BDIA
BDIA
BD1A
B8DIA
BDIA
BDIA
BOIA
BDIA
BDIA
BDIA
B8DIA
BDIA
BUIA
BDIA
BDIA
8DIA
BUIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BOIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA
BDIA

BDIA

1€4
1E8
1s0
137
202
166
1¢6
163
211
212
216
217
228
229
221
239
240
242
245
256
255
259
2¢1
263
270
2117
283
304
302
314
315
319
317
347
343
3%

376
375
394
382
391
4C2
4C5
4C7
411
4CO
418
423
426

BDIA 142

BODIA 171

BDIA 269

BDIA 312

BDIA 409

8DIA 183

BDIA 176

BOIA 324

RS 2232332 S E2 223222222322 2222 22

® CROSS REFERENCE FOR CSECT BDIA *
SRk ARREEEERERREEREREEERRRRRKE R KX X

BDIA 192

CLOAD=%E60,

EC LEVEL=128211

PAGE
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BMCK DESCRIPTIVE

WHEN A MACHINE ERROR OCCURS {SEE —MC- REGISTER), A
MACHINE CHECK TRAP IS TAKEN IF -

MMSK 8 AND 9 NOT ON
MACHINE CHECK MASK LATCH ON

(MW BIT 5)

IF MMSK 8 OR 6 ARE ON AND A MACHINE ERROR OCCURS,

HARD STOP LATCH IS SET AND THE SYSTEM STGPS.

THE

If THE MACHINE CHECK TRAP IS ALLOWED THE TRAP ADDRESS
0220 IS FORCED ON THE SAR LINES AND THE —-BMCK- ROUT INE IS
ENTERED AT LABEL * TRAPWD %,

MMSK BITS O-o ARE TESTED AND If ANY ARE CON (INDICATES

THAT AN I/0 TRAP OUPERATION WAS IN PROGRESS WHEN THE

CHECK OCCURED),

0-6 ARE NOT ON,

THE I/0 OPERATION WILL BE TERMINATED,
AN ATTEMPT TO CALSE AN 1/0 INTERRUPT IS MADE.
A MACHINE CHECK INTERRUPT TAKES PLACE.

MACHINE
AND
IF MMSK BITS

CLOAD=%E60, EC LEVEL=128211 PAGE 43

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 PROCESS, SUCH AS ALTER/DISPLAY, INSTRUCTION STEP ADDRESS
TYPE- DUT, OR NORMAL PR-KB FUNCTIONS WILL BE FORCED TO
TERMINATE., THE PRINT OUT OF THE LOGOUT AREA STARTS AFTER
A CARRIAGE RETURN WITHOUT ANY HEADER INFORMATION.

THE —-BCHK- ROUTINE LOADS THE LOGOUT AREA IN PROGRAM
STORAGE, LOCATIONS 0080 — 00854 WITH THE INFORMATION LISTED
BELOW. THE —ALDP- ROUTINE HANDLES THE PRINTOUT OF THIS
LOGOUT AREA TN THE PR-K8.,

MACHINE CHECK LOGOUT AREA
R R R e S e e e L e e R s S e s RS s

LOC co8C LGC 0081 LOC 0082 10C 0083 LCC 0084-0085

TRAP PRICGRITY REGISTER BRANCH CONDITION REGISTER MACHINE CHECK REGISTER ERRCOR COUNT BACKUP ADDRESS-

{MMSK) {BA) (MC)

317 BIT BIT ADDRESS OF THE
0- CHANNEL HIGH PRIORITY TRAP. 0— CHANNEL O INTERRUPT LATCH 0— FILE CONTROL CHECK C CNTROL WORD IN
1= 2311 DISK CONTROL TRAP 1- MODE BIT O 1- STORAGE PROTECT PARITY CHECK OPERATION WHEN
2= CHANNEL LOW PRIORITY TRAP 2- MODE BIT 1 2— STORAGE ADDRESS PARITY CHECK THE MACHINE CHECK
3- 2540 READER TRAP 3- MODE BIT 2 3— CONTROL WORD PARITY CHECK OCCURRED.

4— 2540 PUNCH TRAP 4— 1PL LATCH 4- STORAGE DATA PARITY CHECK
»— COMM. BIT SERVICE TRAP 5- LS ZIONE BIT O 5— ALU ERROR CHECK
6— COMM. CHAR. SERVICE TRAP 6— LS ZONE BIT i 6— A—-REG PARITY CHECK
7- LEVEL 1 PRIORITY HOLD 7- LS ZONE BIT 2 7- B-REG PARITY CHECK
ADDR WURD SEQUENCE NO. LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS
BMCK 001 T MACHINE CHECK TRAP ROUTINE
BMCK 002 ATABLE ADDR=0220
0220 3262 BMCK 003 TRAPWD LINK D MMSK9=1 SAVE ADDR+2 OF FAILING MICRO WD
0222 <107.¥.) BMCK 004 006 GETOUT BR GET OUT OF TRAP AREA
BMCK 005 AEND

UCAb 1€12 BMCK 006 GETOUT STH D DA,8A TEMP STORE D REG FOR CHNL

0CAB 566F BMCK 007 DO=MMSK MOVE MMSK { TRAP PRIORITY) REG

OCAA 571F BMCK 008 D1=BA MOVE BAIBRANCH CONDITION) REG

0CAC 1672 BMCK 009 STH D DA,9E SAVE MMSK & BA REGS IN AUX K-7

OCAE 2610 BMCK 010 SET BC K=01 SET LOGOUTY LATCH

oCc 8o A2CF BMCK 011 028 INTRAP N BR IF MMSK=NZ BR IF ANY MMSK BIT



AUDR

JuB2
JC B4
JLB6
ufF 40
UF 42
JF 44
JF 46
Jr4s
JF 4A
JF4U
ur4t
k50
ut 52
UF 54
JF S50
UF 53
JESA
JF 5C
uFSE
JIF 60
Uk 62
JFo4
137A
137C
137t
1380
1382

138«
1386
1383
138A
138C
138E
1390
1392
1394
1396
1398
139A
139C
139t
13A0
L3AZ2
13A4
13A6
1 3A8
13AA

wWORD

2400
2135
GBFA
CeD3
Cevs
EED3
Feul
c2ns
D2DF
£2E1
Uz lE
8cu2
338C
94AC
2002
BtFo
2040
8FF2
V1A
921C
10CC
8F 4E
2C¢C7
24G0
5t 3F
CaAT
1212

5€72
244C
1672
24CC
2185
42CF
7618
7218
571C
2718
7718
5672
16C5
1713
6666
7¢18
ATFA
2404
2233
LF2E

SEQUENCE NGO

BMLK
B8MCK
BMCK
8BMCK
BMCK
BMCK
BMCK
BMCK
BMCK
BMCK
BMCK
3MCK
BMCK
BMCK
BMCK
SMCK
BsMCK
BMCK
BMCK
BMCK
3MCK
BMCK
BMCK
BMCK
BMCK
B8MCK
BMCK
BMCK
BMCK
BMCK
BMCK
BMCK
BMCK
BMCK
BMCK
BMCK
BMCK
BMCK
8MCK
BMCK
BMCK
BMCK
BMCK
BMCK
BMCK
BMCK
BMCK
BMCK
BMCK
BMCK
BMCK
BMCK
BMCK

012
ols8
019
c28
029
U3u
U3l
032
033
034
035
036
u37
u38
039
U4 o
val
042
043
044
U4bd
Cab
047
V48
049
050
051
052
053
054
055
us56
057
058
059
060
061
062
063
064
065
066
067
068
069
070
c71
072
073
074
075
076
0717

% % 3 3 4 3t

LABEL

NOTRAP

INTRAP

RSTK?

CHNLCK
D SKCHN
RDRTRP
PCHTRP
COMBIT
COoMBYTY

LOGOUT

NOTMC

CLOAD=#*E60, EC LEVEL=128211 PAGE
NEXTSEQ NEXTLABEL STATEMENT COMMENTS
SET MODE K=00 SET TO CPU MODE & ZONE
Ul=0$K30 MACHINE CHECK OLD PSW ADDR
CSTS 095 PICKUP BR GO TO STORE & LOAD MC PSW
037 CHNLCK BR IF MMSKO=1 BR IF IN CHNL HI PRIORITY TRAP
038 DSKCHN BR IF MMSK1=1 BR IF IN DISK CHAINING TRAP
037 CHNLCK BR IF MMSK2=1 BR IF IN CHNL LO PRIORITY TRAP
039 RDRTRP BR IF MMSK3=1 BR IF IN READER TRAP
041 PCHTRP BR IF MMSK4=1 BR IF IN PUNCH TRAP
043 COMBIT BR IF MMSK5=1 BR IF IN COMM. Bi¥ SVC TRAP
044 COMBYT BR IF MMSK6=1 BR IFf IN COMM. CHAR SVC TRAP
RST MMSK K=71 RST LEVEL 1 PRIORITY
012 NOTRAP BR LEVEL 1 PRIORITY, NOY IN TRAP
DCLR 196 CCCXXX BR CHANNEL TRAPS
FILT 075 MCHCHK BR
SET RP K=10 SET READER MACHINE CK LATCH
ETTR 043 RQUEST BR GD BACK TO RDR TRAP ROUTINE
SET RP K=04 SET PUNCH MACHINE CK LATCH
€TRP 066 INLK BR GO BACK TO PCH TRAP ROUTINE
RST MMSK K=51 RST BIT SERVICE TRAP
RST MMSK K=61 RST GENERAL ICA TRAP
RST CSETF K=80 ICA RESET
035 RSTK7 BR
uo=0
SET MODE K=00 SEY CPU MODE TO BR ON MC REG
V1=MC MOVE MC REG
075 NOTMC BR IF Z=0 BR I{F NOT MACHINE CK tLOGOUT

RST MMSK K=91

RSYT MACHINE CHECK PRIORITY

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

INSTRUCTION ALSU RESETS THE MC REGISTER.

RDH D DA,9E
SET MOLE K=04
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
SET TO CPU MODE & ZONE

U1l=0$K80 SET UP ADDR OF LOGOUT AREA

STPO=UO 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+K01 ADD 1 TO ERROR COUNT

STB D1 U+l STORE UPDATED ERROR COUNT IN 83

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

DO=D0*-KCO. STRIP BITS 0941 — HZ,LZ

D1=D1%-K01 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 181 RSTRKY BAL RESTORE THE CPU KEY

SET MODE K=20 SET BACK TO 1052 MODE

V0=0$K03 HW COUNT EQUALS 3

RST TA K=F2

*%¥RST RDy W7,

M-FORCE, ALDP, SHARE If ON
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CLOAD=%E60, EC LEVEL=128211 PAGE 45

ADCR WORD SEQUENCE NO. LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS

13AC 2171 BMCK 078 Ul=0-K07 U=COF8 - PRKB{1052) UCW ADDR
13AE 2B07 BMCK 079 T1=0

1380 TACO BMCK 080 STH T AS,U+0 RST 1ST HW OF 1052 UCW

1382 4€32 BMCK 081 RDOH D DC,8E READ OUT CONSTANT OF 4EO08

13B4 261D BMCK ©82 DO=DO +K 10 SEY D TO 5618 FOR

1386 271D BMCK 083 D1=D1#K10 TRDH H U+2°

1388 6662 BMCK 084 STH D DC,9C STORE 'DOIT* WD FOR ALDP ROUTINE
L3BA 17A8 BMCK 085 D1=D1oKOA SET FLAGS FOR MC CK OR CE TRAP
138C 2185 BMCK 086 Ul=0%$K80 SET UP ADDR

13BE 873C BMCK 087 ALDP 182 LINEFD BAL FOR A LINE FEED

13C0 S68C BMCK 088 ALDP 100 COLCNT BR GO TO PRINT OUT LOG AREA

L2222 222222222 222222222222 2 2t 2]

* CROSS REFERENCE FOR CSECT BMCK %
Rtk kR Rk ook kR kR Kok ok koK

3MCK 003 FILY 074
BMCK 006 BMCK (C4
BMCK 012 BMCK 036
dMCK 028 BMCK 011
3MCK 035 BMCK 046
3MCK 037 BMCK 028 BMCK 030
sMCK 038 BMCK 029
sMCK 039 BMCK 031
3MCK 041 BMCK 032
BMCK 043 BMCK 033
3MCK 044 BMCK 034
3MCK Q47 DYPE 021

8MCK 075 BMCK 050



CLOAD=%E60, EC LEVEL=128211 PAGE 46

BPSW DESCRIPTIVE TEXTY

ENTRY POINTS TO THE BPSW ROUTINE

PROG WHEN A PROGRAM INTERRUPTION IS DETECTED DURING ENTRY A SUPERVISOR 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 DUT AND PLACED IN INSTRUCTION OR TO LOAD THE IPL PSw,

CONTRUL .

INTBR ENTRY HERE IS FROM CONDITIONAL BRANCH INSTRUCT

PROGA ENTRY IS MADE HERE IF A PROTECTION ERROR OR AN TO CHECK FOR ADDRESSING OR SPECIFICATION ERRORS.

EXECUTE INSTRUCTION IS DETECTED. PSW HANDLING IS

THE SAME AS FOR PROG ENTRY. INTXA

NINT XA ENTRY TO EITHER OF THESE LABELS IS FROM THE

ENTRYB ENTRY IS MADE HERE FOR EXTERNAL INTERRUPT, ROUTINE WHEN THE SOFT STOP LDOOP IS EXITED.

CHANNEL INTERRUPT, OR CHANNEL INITIAL SELECTION.

HIGH ORDER HEX DIGIT FOR PROPER PSW ADORESS IS SEY WAIT THIS LABEL IS BRANCHED TO WHEN THE WAIT BIT I

PRIOR TO ENTRY HERE. TESTED AND FOUND TO BE ON.

PROGRAM STATUS WORD AND THE LOCATION OF THE CURRENT P SW

0 78 1112 15 16 31 32 33 34 35 36 39 40 47 48 63
He e e o e ok ol ok oK o ok e ok ok o ok ok o ol ok ok o o e ok ok o o ol ok ol ok 3K ok ok 3 ok o ok ok o ik o i ok ol ok ok o koo e o o ool ok o 3 o g o e e ok g ok ook 3R Kok ik 3ok ok ol e e o o ok 3k ae e ok ok ol ok dk ok Ak ook ok ol Kk Kk K K Kok
¥ * * * * * * PROG * ¥ *
# SYSTEM MASK * KEY * AMWP * [NTERRUPTION CODE £ ILC * CC * MASK * * INSTRUCTION ADDRESS *
* * * * * * x * * *
AR R R RS R EE R R R REERERRRKE KRR E R R KRR R E R R KR KRR R KRR R R e ek h ok kR Rk R Rk kokk ok ko ok ki kR kaxdok kfdok ok KRk Kook kR k& k& ki ok ik Rk kkkkk
. AUX . AUX . AUX . « LS 4 LS . LS . . AUX .
. A8 « A9 . A9 . . GO . PO . P1 . . AA AB .
.0 7.0 3.4 7. . .0 3.0 3. . .
I EE N E R R R R R  E Y P R EEEEEEFEEETEE X ® 000090 90 ee® "oovesG e LA R K R ENNENERE R NNNENNEREYIN YN W N

PSW ADDRESS ASSIGNMENTS

HEX HEX

00 INITIAL PROGRANM 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

30 MACHINE-CHECK OLD PSW 70 MACHINE-CHECK NEW PSW

38 INPUT/0UTPUT OLD PSW 78 INPUT/0UTPUT NEW PSW

IONS

BSWI

S



AUDR

1C70
"1C72
1C74
1C76
1C78
IC7A
1C7C
1C7€
1C80
1C82
1C 84
1C86
188
1¢ 8A
1c8cC
1C8E
1€90
1C92
1C94
1C96
1C98
1C9A
1C9C
1C9E
1CAQ
1CA2
1CA4
1CA6
1CAS8
1CAA
1CAC
1CAE
1C80
182
1CB4
1CB6
1(B8
1CBA
1C8C
1CBE
1CCo
1CC2
1CC4

1CCC.

1CCE
icDo
1CC6
1CC8
1CCA
1800
1B02

WORC

2F07
2125
21€E8
2067
420F
SCEB
3E45
4DES
E187
5892
S8l
C40A
2840
D4CE
2E4D
181A
TE1A
TA 1A
5E82
7E10
214D
5C18
44CF
42DF
7Cc82
6004
5E18
5810
4ED3
5ECB
1CC5
FC32
3C45
2AC7
7CC2
4FDF
E947
2020
FI1CA
ABC7
09€E3
Focc
ASA6
2407
2B63
9804
0004
F1C7
87CA
2405
2853

SEQUENCE NO.

BP SW
BPSW
BP Sw
BPSW
BP SW
BP SW
BPSwW
BPSW
BP Sw
BPSHK
BPSwW
BPSW
BP Sk
BPSW
BP SW
BP SW
BP Sw
BP Sw
BPSwW
BP SwW
BP SwW

001
002
003
004
005
006
ocy
008
009
010
ol1
012
0i3
014
015
Olé
017
ol8
019
020
021
022
023
024
025
027
029
030
031
032
033
034
035
036
037
038
039
040
041
053
054
055
056
057
058
058
060
o061
062
063
064
065
066

LABEL NEXT

PROG
PROGA
ENTRYB
ENTRY
ENTRYA

NOTEXC
WOW

EXECA
EXEC

LPSW

NOT
INTXB
INTBR

INTXA BPSW

cicy
SPEC

WAILT

INTX BSWI

ADDRER 0

SEQ

NEXTLABEL

STATEMENT

PSW LOAD AND STORING

014

017
0i6

018

038

062

064
065

059
008
067

062
008

NOT EXC

EXECA
WOW

EXEC

NOT

WALT

INTX
ADDRER N

SPEC
ISTART 3
PROG1

WALT
CHECKE

H1=0
Ul=0$K20
Ul=ULl+KOE
uo=0
STPO=UO
HO=POH
HO=HO$K40
HO=PLXLS$HOH
BR IF Sé6=1
RDH 1 DA, AA
BR

BR IF G00=0
HO=HO +K 40
BR If GO1=0
HO=HO+K 40
STH I Uu-2
STH H U-2
STH T U-2
RDH H CAy A8
STH HU
Ul=U14+K40
RDH P U+2
SM=PO
STPO=P1

STH P DA, A8
U=U+2

RDH H U+2
RDH 1 U
P1=HOXH+P 1L
PO=HOH
PO=PO*-KCO
BR If P03=0
PO=PO$K40
T0=0

STH P DA,B8
MW=P1

BR IF Pl6=1
SET S6

BR IF $7=0
BR IF H1=NZ
L=11%—KOE
BR IF LINZ
BR

G0=0
T1=08K06

BR

RST S2

BR IF S7=1
BR

G0O=0$K00
T1=0$K05

CLOAD=#%E60, EC LEVEL=128211 PAGE
COMMENTS
001
CLEAR {INVALID ADD.
CREATE
PROG. PSH
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

TEST OPCODE FORMAT FOR LENGTH
ADD 1 TO LENGTH CODE ItC = 2
TEST OPCODE FORMAT FOR LENGTH
ADD 1 TO LENGTH CODE ILC=2 OR 3
STORE INSTRUCTION ADDRESS

STORE ILC, CC, AND PROG. MASK
STORE INTERRUPT CODE

READOUT SYS MASK, KEY, AMWP
STORE INTO OLD PSW

ADJUST TO NEW PSW ADDRESS

START NEW PSW READ

SEY SYSTEM MASK

SET PROTECT KEY

STORE SYS MASK, KEY, AND AMWP
POINT 7O 3RD HALFWORD OF PSW
PLACE 3RD HALFWORD PSW IN H-REG
PLACE 4TH HALFWORD PSW IN I-REG
PLACE PROG MASK AND AMWP INTO Pl
PLACE ILC AND CC INTO PO HIGH
ZEROD OUT ILC

BRANCH IF CC IS O OR 2

MAKE 4 BIT CC = TO 5 OR 7

SAVE PO-1

SET WAIT & MACHINE CK BITS
BRANCH IF WAIT BIT ON

SET EXECUTE INDICATOR OFF

BRANCH IF EXCEPTIONAL CONDITION
BRANCH IF 24 BIT ADDRESS

TEST LOW ADDRESS BYTE

BRANCH IF ODBD ADDRESS

BRANCH TO ICYCLES FODR INST. READ
ZERQ OP CODE REGISTER

SET BITS TO IDENTIFY SPEC. CHECK
BRANCH TO INCREMENT INST. ADDR.:

** WAIT LOOP

LEAVE WAIT LOOP ON INTERRUPT
BRANCH TO DETERMINE INTERRUPT
ZERO OP CODE REGISTER
SET BITS 7O IDENTIFY ADDR. ERROR
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ADDR

1804
1806

BPSW
BPSW
BPSW
BP SW
BP SW
3P SW
BPSW
BPSwW
BP SW
BPSW
BP SW
BP SW
BP SW
B3P SW
BP SW
BP SwW
3P SwW

003
004
005
006
0l4
ale
017
o018
024
038
053
055
059
062
064
065
067

WORD SEQUENCE NO.
6884 BPSW 067
9C72 BPSW 068
CCOM 072 COMD
BPSW 068 BWRP
BSWl 0S0 DCHN
Cs¥IS 097
BPSKW 011
8PSW Ol4
3PSW 013
BPSW 016
BSYS 128 - CSTS
BPSW 036 BSYS
CBRC 016
BSwi 135
BPSW 057
BPSW 041 BPSW
BP SW 054
BPSW 055
BPSW 0¢€l
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LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS
PROG1 I=1+2 INCREMENT INSTRUCTION ADDRESS
BPSW 004 PROGA BR BRANCH 7O STORE INTERRUPT CODE

kR kRiokk Rk kR Rk kR kR kK&
* CROSS. REFERENCE FOR CSECT BPSW *
AR AR RRRR KRR REE AR AR KR SR RERR R RERK S

061 CFAD 132 CFHA 037 CICY 046 CiICY 060 CICY 067 CICY 069 CLST 015 CNVR 121

069 CBRC 063

076

o007

137

063 BSWI 139

BSWI 049

CSAS 130



RUUTINE
UPERATION IS PERFORMED.

ENTRY T

0 THE -BSTP-

ROUTINE IS MADE FROM THE —BSWI-
~HEN AN INSTRUCTION STEP OPERATION OR A SET IC TO, AND THE INSTRUCTION COUNTER IS TYPED OUT.
THE ENTRY IS MADE TO TEST THE 1052
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BSTP DESCRIPTIVE TEXT

IF THE 1052 IS NOT BUSY, THE -ALDP- ROUTINE IS BRANCHED

AND DETERMINE IF THE INSTRUCTION COUNTER CAN BE TYPED OUuT. If THE 1052 IS BUSY, THE INSTRUCTION COUNTER IS NOT TYPED

ADER WURC
uFuU6 2404
UFQ08 CF3F
OFO0A DF 8F
UF0oC CESO
OFOE AAA2
uF 10 B2F8
OF12 4EEB
uFla 26C3
OF 16 2107
JUF18 2213
ufF 1A G6C4
o TP V02

TP JU6

3STP 007

SEQUENCE N@. LABEL

BSTP
BSTP
BST1P
8STP
BSTP
BSIP
BSTP
BSiP
BSTP
BSTP
BSTP
BSTP

BSwl 118
BSTP 0C3
BSTP 0OCH5

001 T

002 TYPADD
003

004

005

006 BUSY
007 0K
008

016 ASC
017

c18

0ol9

BSTP 004

NEXTSERQ

006
006
007
BSWI 066
CCCM 173

ALDP 157

OUT. THE -BSWI- ROUTINE IS BRANCHED TO. THE CPU KEY, P-REG,
AND I-REG ARE RESTORED AND THE ~CICY- ROUTINE IS BRANCHED TO.
NEXTLABEL STATEMENT COMMENTS

INSTRUCT ION TYPEOQUT
SET MOUDE K=20

BUSY BR 1f TUuO=1 CHECK AND BRANCH IF READ LATCH
BUSY BR IF TUul=1l CHECK AND BRANCH IF WRT LATCH
0K BR If TT70=0 CHECK AND BRACH IF NO ATYEN
RESTRH BR NO TYPE OUT WILL OCCUR
STGRH1 BAL SAVE H1

H=1 PUT IC IN H REG

DO=086KO0C BUILD

D1=0 FLAGS

VO=0%$KO01 SET UP COUNT
ENTRY BR GO DISPLAY

222 2222222222222 22222222 2 2 00

#* CROSS REFERENCE FOR CSECT BSTP #
fode itk ok Rk kR klokk Rk kR ke kR Rk %



3SWI DESCRIPTIVE TEXT
ENTRY POINTS

CHECKB - FRUM I-CYCLES WHEN EXCEPTIONAL CONDITION, S$7=0, IS
RECOGNIZED. THE CONTRGL WORD AT THIS ENTRY CREATES
A VALID NEXT INSTRUCTION ADDRESS BY ENSURING THAT
THE HIGH-ORDER BYTYE IS CLEAR.

CHECKE - FROM LOAD PSW ROUTINE AFTER LOADING A PSW OR AFTER

AN EFFECTIVE BRANCH INSTRUCTICON. 1IF THE MODE SW IS

IN THE INSN STEP POSITION, THE CONTROL WORD AT THIS

ENTRY TURNS ON THE INSN STEP LATCH, BB BIT 5. 885

IS TURNED OFF BY THE START KEY.

RESTRH — FROM ALTER/DISPLAY AND INTEGRATED I/0 RCUTINES.

THIS ENTRY RESTORES CPU MDDE/ZUONE, PROTECT KEY, AND

L.S. REGISTERS BEFORE TESTING FUR 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.

JeSCRIPTION
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DESCRIPTION —— CONTINUED
THE FOLLOWING NOT S7 BRANCH CONDITIONS CAUSE ENTRY TO THE BSWI

ROUTINE. THESE CONDITIONS ARE LISTED ACCORDING TO PRIORITY OF
TESTING. EXCEPT FOR SOFT ST0OP, THE MICROPROGRAM BRANCHES TO
THE APPROPRIATE ROUTINE FOR HANDLING THE CURRENT CONDITION.
1. INTEGRATED I/0 REQUEST BBl =1

2. EXTERNAL INTERRUPT MASKED B83 = 0

3. CHANNEL 1 INTERRUPT MASKED BB6 = 0

4. COMMUN ICATIONS CHANNEL INTERRUPT PENDING 8B7 = 0

5. MASKED CHANNEL O INTERRUPT BB2 =0

6. INSTRUCTION SYTEP LATCH BBS =1

7. SET IC LATCH 8BB4 =1

8. SOFT STOP LATCH BBO = 0

THE SOFT STOP LATCH IS SET BY ANY CNE OF THE FOLLOWING ——

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

AND SET iC. EXIT FROM THE SOFY 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

AFTER ENTRY AT EITHER —CHECKB- UR ~-CHECKE- , THE TIMER START KEY, LOAD KEY, OR CSL KEY.
FUNCTION IS HANDLEU. WHEN THE TIMER FEATURE IS PRESENT, THE
TIMER IN PROGRAM STURAGE IS UPDATED IF THERE IS A VALUE IN THE
-TIM—- CUUNTER. THE ~-TIM- COUNTER IS THE INVERSE GF THE
tARDWARE TIMING COUNTER THAT IS SYEPPED BY PUWER SUPPLY PULSES.
~HEN THE TIMER VALLE IN PRCGRAM STORAGE IS REDUCED THROUGH
LEROy AN EXTERNAL INTERRUPT IS INITIATED BY SETTING BC BIT 1l.
ADCR WORD SEQUENCE NO, LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS

BSwl 001 T EXCEPTIONAL CONDITION ROUTINE Do Le SMITH

BSwl 002 * REGISTERS NOT TO BE DESTROYED ARE

BSwkI 003 * PO — CONDITION CODE

BSkl 004 * PlL — PRCG MASK AMWP BITS

BSwI 005 L H1 - HI ORDER 8 BITS OFf A 24 BIT BRANCH ADDRESS

BSwI 006 x [01- INSTRUCT ION COUNTER
u7C8 2FC7 BSwl 007 CHECKB H1=0 CREATE VALID BRANCH ADDRESS
UTCA 3¢00 BSwI 008 CHECKE SET BC K=80 CONDITION INSTR STEP
07CC B2F8 BSwl 009 CCOM 173 STORHIL BAL STORE H1 IN AUX 0OF4
07CE SAEF BSwi Ol1 HO=TIM READ TIMER VALUE
0700 1EFF BSWI 012 HO=HOOKFF INVERT VALUE
0702 C4F7 BSWI 013 047 GOINA B8R IF Z=0 BR IF NO VALUE IN TIMER
07D4 5€E09 BSWI 020 uo=HO CALCULATE
071D6 6EE3 BSwWI 021 HO=HQ #+HO VAL UE



ADDR

VR
JTDA
v TuG
uTDE
uTEQ
JTE2
JTE4
JTt6
JTE8
OUTEA
DTELC
OTEE
O7TFO
UTF2
VTF4
JTF6
uTF8
UTFA
2A84
2A 86
2A 88
2A8A
2A8C
2ABE
2A90
2A92
2A94
2AG6
2A938
2A %A
2A9C
ZASE
2AAD
2AA2
2AA4
2ZAAG
ZJAA8
2AAA
ZAAC
2AAE
2AE2
2AE4
2AE6
2AESB
2AEA
2AEC
2AEE
2AFQ
ZAF2
?ABO
2AB2
2AB4
2AB6

WURD

6EE3
6EC3
2B55
s0B8
52BA
20C2
T2€9
71A9
70A9
42AF
7088
12BA
ATFA
FSF9
2608
AA84
EST6
9CCe6
DFES8
2040
2C80
24Cé¢
ES90
GEBA
2402
EBS6
GEEA
2404
EASC
SF10
2482
FAA2
SD6A
2400
2A07
ATFA
EL1AD
9258
ClE3
8183
B354
D1BE
CC40
FFB1
59BF
1BFF
0€40
2115
SC74
EBBS
A2FA
FBB9
5007

SEQUENCE Nu.

BSwI
BShI 023
BShl 030
BSwI 031
BSWI 032
BSwi 033
BSwWi 034
BShi 035
BShkI 036
BSwlI 038
BSki 040
B8SwI 041
BSwi 043
BSwI 045
BShI 046
BSwl 047
BSWI 048
BSWI 049
BSwl 051
BSwI 052
BSwI 053
BShI 054
BShI 055
BSwI 056
BSwWI 057
BSwI 058
BSwI 059
BSwlI 060
BSkI 061
BSwl 062
BSwhI 063
BShl 064
BSwl 065
BSwl 066
BSwl 067
BSwhI 069
BSwI 071
BSwl 072
BSwI 073
BSWI 074
BSwi 075
BSwWI 076
BSwWI 077
BSwWI 078
BSwl 082
BSwWI 083
BSWI 088
BSwl (89
BSwl 090
BSWi 091
BSwI 093
BSwI 099
BSwl 100

022

LABEL

GOINA
CKMAIT

{NA

INH

TSTRDR

TSTPCH

TSTTHWR

TSTPIR

RESTRH

NOTPI

NOTSIO

INB

INC

INE

NEXTSEQ

CCOM

BPSW

ERRQ

ERRQ

DYPE

DPTQ

CCCM
CCOM

cicy
CCaM

BPSW

DCLT

181
048

051
047
062
078

057
029

060
ol16

063
002

066
006

181
073
066
075
005
186
105

091

005
099
047
101

NEXTLABEL

RSTRKY
CKHAIT

INA
GOINA
WAIT
INB

TSTPCH
RDST

TSTTHR
PCHST

TSTPTR
TWRREQ

RESTRH
PTRREQ

RSTRKY
NOTPI
LRSTRB
NOTSIO
ISTARY N
RESTRH
IND

INC

ENTRYB
INE
INTENT
INF

GINT*%xx %k INTCOM

STAT EMENT

HO=HO +HO
HO=HO #U0
T1=0%K50
RDH U T+2
RDH V T-2
SET S3
VOC=V0-HO+C
UlC=U1-T0+C
U0C=U0-T0+C
STPO=TO

STH U T+2
STH V T-2
BAL

BR IF S3=1
SET BC K=40
BR

8R IF Pl BIT6=0

BR

B8R IF BBIl=0
SET S5

SET S4

SET MODE K=30
BR IF RS

BR

SET MODE K=10
BR IF PS BIT6=0

BR

SET MODE K=20
BIT6=0 **BR IF NO 1052 REQUEST

BR IF TT
B8R

SET MODE K=18
BR IF PRS BIT7=0

BR

SET MODE K=00

70=0

BAL :
BR IF S6=1
BAL

BR IF S4=1
N=§ BITS67
BAL

BR IF $5=0
RST S5

BR IF BB3=1
T1=XINT
T1=T1oKFF
RST BC K=04
Ul=0%$K10

BR

BR IF BB6=1
BR

BR IF BB7=1
BR

BIT6=0

CLOAD=*E60,
COMMENTS

EC LEVEL=128211 PAGE

FOR 60
CYCLE
READ OUT
CURRENT
VALUE
SET CARRY LATCH
Do
ARITH
FUNCTION ON TIMER
DISABLE STORAGE PROTECT
STORE
RESWT
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 MODE=110 FOR RDR
BR IF NO RDDR REQ

*%GO TO RDR ROUTINE

SET MODE=010 FOR PCH
GO TO PCH ROUTINE

**G0 TO PCH ROUTINE

**SET MODE=100 FOR 1052

*¥GO TO 1052 ROUTINE
SET 1403 PRINTER MODE
BR If NO PTR REQ

SET CPU MODE AND ZONE

RST TO FOR NATIVES

RESTORE CPU KEY

BR IF P, 1 NOT STORED
RESTORE P,y 1

BR IFf 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 I7

INTERRUPT
FUNCTION
BR IF NO CHAN 1
GO TO CHANNEL 1
BR IF NO COMMUN. CHNL INTERRUPTY
GO TO COMMUNICATIONS

INTR.
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ADDR WORLC SEQUENCE NO. LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS

2AB8 EFBUL BSwWl 101 INF 104 ING BR IF BB2=1 BR IF NO CHAN O INTR.
2ABA A3F2 BSwWI 102 DCHN 031 ENTRY BR GO TO BURST CH 0 INT ROUTINE
2ABC DBCB BSKI 104 ING 118 INJ BR 1F BBS=1 BR I1F INSTR. STEP

2ABE DF89 BSwI 105 IND 053 INH BR IF BBl=1 BR IF NATIVE REQUEST
2ACO (3:104 BSKWI 113 INZ 119 INI BR IF BB4=0 NOT SET IC

2AC2 2FC7 BSWI 114 H1=0 GET

2AC4 5C8F BShl 115 10=SWAB NEW h

2ACH 519F BSwi 116 [1=SWCD INSTR.

2AC8 c602 BShWI 117 RST BC K=10 ADDR

2ACA 8FC6 BSwWI 118 INJ BSTP 002 TYPADD BR BR TO TYPE THE INST COUNTER
2ACC CFBE BSwI 119 INI 105 IND BR IF BB0=0 CHECK FOR EXIT

2ACE 2404 BSwWI 120 SET MODE K=20 PUT IN 1052 MODE

2AD0 FFOC BSwl 121 127 INK BR IF TU3=0 ALT/DISP ACTIVE CHECK
2AD2 3BES BSwI 122 T1=0-KEO ¥=001F, ALDP BACKUP AREA
2AD4 56AA BShl 123 RDH D AS,T-2 READ OUY ALDP FLAG HALF WORD
2AD6 D25A BShI 124 126 STAROK BR IF DO BIT5=0 BR IF ALDP READY TO 'START?®
2AD8 8734 BSwI 125 ALDP 212 RESET BR GU TO SET SOFT STOP & MODE
2ADA 1F2A BSWI 126 STAROK RST TA K=D2 **RST RD, WR, ALDP ACTIVE LATCHES,SH.REQ.
2ADC 2400 BSWI 127 INK SEY MODE K=00 :

2ACE £903 BSWI 128 139 INL BR IF Pl6=1 WAIT STATE CHECK

2AEQ SCBE BSwi 135 BPSW 055 INTXA BR GO CHECK ADORESS

2A B2 SCCé BSWi 135 INL BPSW 062 WAIT BR GO T0 WAIT

EEERRRRR SRR KRR IR R KRRk
* CROSS REFERENCE FOR CSECT BSwWl *
Redkkkk kR kR kR Rk Rk kR kR kR kokok &

nSwl V07 CiCy 0C7 CICYy 015

RSwWI 008 BP Sk 0¢4

3SwI 047 BSwi 013 B8SwI 048

RSwi 048 BSWI 045

2sWl 051 BSWI 047
A3kl 053 BSwWl 1C5
s3wl 057 BSWl 055

“swl 060 BSWI 0¢%8

oswl 063 BSkI 0¢€1

sSWl 066 ALDP 2C2 ALDP 215 BSTP 006 BSWI 064 DPTQ 021 DYPE 018 DYPE 052 DYPE 087 DYPE 124 EXFR 107
35wl 073 BSWI 071

dowl 075 BSWI 073

dswl 078 BSWI 0%l

BSWI 091 BSwWi 078

BSWI 099 BSwWi OS1

3SW1 101 BSwl Cs9

3SWi 104 BSWI 1C1

vSWI 105 BSwI 076 BSWI 119
35kl 118 BSWI 104

3Swl 119 BSWI 113

BSWI 126 BSWI 124

35wl 127 BSwi 121

BSWI 139 BSKWI 128



ALDR

216C
216E
2170
2172
2174
2117¢
2178
217A
217C
217€
2180
2182
2184
2186
2188
Z18A
218C
218E
2190
2162
2194
21Ge
<198

BSYS

DESCRIPTIVE

THE SYSTEM RESET ROUTINE IS ENTERED AT LABEL * SYSRST *

FROM THE CHECK SUM ROUTINE —-BCHK—-,
I/0 LATCHES AND AUXILIARY STORAGE LOCATIONS.

THIS ENTRY IS MADE AFTER EITHER THE SYSTEM RESET,

TO INITIALIZE CERTAIN

UR CONTROL STURAGE LOAD KEYS ARE PRESSED.

WHEN THE SYSTEM RESET KEY IS PRESSED,

TAKE PLACE

S Wi~

WORD

3210
2460
26G7
24F 6
4052
4206
4406
4606
2DC8
2490
AFEA
8224
49CF
E581
2EC8
2482
4Ab2
4E42
SEE6
S7€8
4G1f
2400
6EE4

THE FOLLOWING STEPS

PRIOR TO ENTRY AT LABEL * SYSRST * -

A HARDWARE RESET IS PERFORMED.

THE RESIDENT DIAGNOSTIC -BDIA- IS EXECUTED.
THE CHECK SUM ROUTINE -8CHK-
-BSYS~-

SEQUENCE NU.

BSYS
BSYS
BSYS
BSYS
BSYS
BSYS
BSYS
BSYS
BSYS
BSYS
BSYS
BSYS
BSYS
BSYS
BSYS
BSYS
BSYS
BSYS
BSYS
BSYS
BSYS
BSYS
BSYS
BSYS

IS EXECUTED.

IS ENTERED AT LABEL * SYSRST *,

001
002
004
005
ols
019
020
021
022
0z26
028
029
030
031
032
033
037
039
040
042
043
044
045
046

T

LABEL

SYSRST

GOBAL

NEXTSEQ

FILE 280
FILE 319

029

NEXTLABEL

LOAD,

STATEMENT

SYSTEM RESET

SETDA
RSTATYT

GOBAL

SET MMSK K=81
SET MODE K=06
D0=0

SET MUDE K=3F
RDH U DC,9A
v=U
G=U
D=U
SET
SET
BAL
BAL
MS=P0O

BR IF DASI2=1
SET FIB K=40
SET MODE K=18
RDH T DC,9A
RDH H DC,98
H=H-1

RDB D1 AS,H+1
PCCL=01

SET MODE K=00
H=H+2

GB K=40
MODE K=09

TEXT

WHEN THE LOAD KEY IS PRESSED,
PLACE PRIOJR TO ENTRY AT LABEL * SYSRST * -

1
2
3
4
5
6

7

WHEN THE CSL KEY IS PRESSED,
PLACE PRIOR TO ENTRY AT LABEL * SYSRST % —

1
2
3
4
5
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THE FOLLOWING STEPS TAKE

A HARDWARE RESET IS PERFORMED.

THE RESIDENT DIAGNOSTIC -BDIA- IS EXECUTED.

THE CHECK SUM ROUTINE -BCHK- IS EXECUTED.

-BSYS- IS ENTERED AT LABEL * SYSRST =%,

THE -DCLL- ROUTINE IS BRANCHED 7O FOR IPL START.
WHEN IPL IS COMPLETED, A BRANCH TO -BSYS—- AT
LABEL * RETURN *,

BRANCH TO —BPSwW- TO LOAD THE INITIAL PSW.

THE FOLLOWING STEPS TAKE

A HARDWARE RESET IS PERFORMED.

THE —BCPL-- ROUTINE IS EXECUTED.

THE RESIDENT DIAGNOSTIC -BDIA- IS EXECUTED.
THE CHECK SUM ROUTINE -BCHK- IS EXECUTED.
—-BSYS- IS ENTERED AT LABEL * SYSRST %,

COMMENTS

SET
SET

SYS RST PRICRITY,BLOCK TRAPS
2540 ZONE

RST 2540 FLAG REG

SEY CHNL MODE AND ZONE

RST U

RST MULTIPLEX LATCH

SET TO 2311 MODE AND ZONE

SET DEVICE ADDR & SELECT MODULE
GO RST GATED ATTENTION

RESET MODULE SELECT

BR IF ANY MORE GATED ATTENTION
RST FILE FLAG REG.

SET 1403 MODE

SET T=0000

SET H=00C8

H=C0C?

GET PCCL CONSTANT

SET PCCL LATCH FOR 1403

SET CPU MODE AND ZONE

H=00CA
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CLOAD=%E60, EC LEVEL=128211 PAGE
AUOR WORD SEQUENCE NU. LABEL NEXTSEQ NEXTLABEL STATEMENT CUMMENTS
21 9A H6EQ BSYS 047 RDH © ASy H+0 GET UNIY STATUS AND SENSE BYTE
Z19C 2607 BSYS 048 DO=0 RST UNIT STATUS
219k 577D BSYS 049 Di=DIL RST SENSE BYTE LOW
2 LAY 1783 BSYS 050 01=D1%-K0B RECEN BLOCK DATA CHECK
JLAZ2 16EA BSYS 051 STH D ASyH-2 CLEAR 1403 SENSE
/1A4 TAEQ BSYS 053 LOOPL STH T AS,H+0 ZERO 0OUT 1ST HALFWORD OF THE
Z1A6 2F1D BSYS 054 H1=H1+K 10 NATIVE DEVICES' UCW
Z1AB F4A4 BSYS 055 053 LOOP1 BR IF AC=0 (IN OOC8y 00D8, QOE8B, 00F8)
J1AA 2F91 BSYS 056 : H1=0-K09 H=COF 6 -
/1AL TAEA BSYS 057 STH T ASyH=2 CLEAR 1052 SENSE BYTE
Z1AE 2E15 BSYS 056 HO=0%$K10 H=10F 4
2180 TAEA BSYS 060 STH T AS,H-2 RST PCH INDICATOBRS & SENSE BYTE
/182 2FF5 BSYS 061 H1=08KF0 H=1CF 0
/lB4 TAEQ BSYS 062 STH T AS,H+0 RST RDR INDICATORS & SENSE BYTE
2186 1AZ2 BSYS (64 STH T DA,8E **%RST STATLS/ACT BYTE FOR CHNL 1 OR 2311
2188 TA52 BSYS 066 STH T DA,9A RST 2311 SENSE HALF WORD 1
J1BA TA€2 BSYS 067 STH T DA,9C RST 2311 SENSE HALF- WORD 2
¢ 18C 4UA6 BSYS 118 u=T
Z1BE 3z12 BSYS 119 SET MMSK K=91 SET MCH CK TRAP BIT, STOP IF ERR
21C0 1210 BSYS 120 RST MMSK K=81 RST SYS RST BIT TO ALLOW TRAPS
21C2 20AQ BSYS 121 SET S K=0A
21C% C3C8 BSYS 122 124 SYSTEM BR If BA4=0 BR IF NOT IPL
/1Cé AS5DA BSYS 123 OCLL 002 IPL BR
/108 E8D2 BSYS 124. SYSTEM 129 RESPSH BR IF DR6=0 BR IF NOT PSW RESTARTY
21CA ce2C BSYS 125 RETURN RST BC K=62
/LCC 1212 BSYS 126 RST MMSK K=91
21Ck 4052 BSYS 127 ROH U DCy9A LERO OUT U REG
2100 SCSA BSYS 128 ) BPSW 024 LPSW BR
21D2 162C BSYS 129 RESPSH RST BC K=E2 SET STOP,RST CSL,RST SYS4RST IPL
21lb4 1212 BSYS 130 RST MMSK K=91 RST TRAP
2106 582 BSYS 131 RDH P DA, A8 LOAD
/108 44CF BSYS 132 SM=PO up
21DA 4 20F BSYS 133 STPO=P1 THE
210C 48¢2 BSYS 134 RDH I DC,9A LASTY
21LE 5CC2 BSYS 135 RDH P CA,BS8 PSW
21E0 2FGT BSYS 136 H1=0 ZERO HIGH ORDER ADDR
2LEZ2 sCB2 BSYS 137 BPSW 038 NOT BR
BSYS 138 ATABLE ADODR=00B4
JOB4 CEOC BSYS 140 c XAUX*QEQCODILF®
BSYS 148 AEND
BSYS 149 ATABLE ADDR=00F4
0OUF& c090 BSYS 151 C XAUX*0090°*
’ BSYS 155 AEND
IS 2 RS2 222 S S22 2222 2322222222222 2 2]
* CROSS REFERENCE FOR CSECTY BSYS *
L2222 2222222222 2222 2222222223222 80
BS>YS 002 BCHK 082
BSYS 029 BSYS 032
BSYS 053 BSYS 055
35YS 124 BSYS 122
BSYS 125 DCLL 041
BSYS 129 BSYS 124



3WRP DESCRIPTIVE TEXT
ENTRY POINT

THIS ROUTINE IS ENTERED WHEN A TRAP ADDRESS OF 0210 IS

FGRCED BY =--

1. STORAGE PROTECT VIOLATION. PROTECT KEYS DO NOT MATCH.

2. STORAGE WRAP VIOLATIGN. THIS OCCURS WHEN A PROGRAM STORAGE
ADDRESS THAT EXCEEDS THE SYSTEM SIZE IS ENCODUNTERED.

SYSTEM SIZE PRUGG STOR ADDR RANGE

oK 0000 - 3FFF

24K 0000 - 5FFF

32K 00006 - TFFF

48K 0000 - BFFF
DESCRIPTION

THE UNCONDITIONAL BRANCH WORD AT THE START OF THE ROUTINE
STORES THE ADDRESS #2 OF THE TRAPPED WORD IN BIYS 2-6 OF THE
I-REG BACKUP, 1.E.y ZONE 4. BIT 7 OF THE I-REG BACKUP IS SET
FROM OYN BIT 3. [IF THE TRAP OCCURS DURING INSTRUCTION READQUT
IN I-CYCLES, THE ADDRESS STORED IN THE BACKUP I-REG IS THE
ADDRESS OF THE TRAPPED WORD +3 BECAUSE DYN BIT 3 IS SET 1O 1
LATER IN THE ROUTINE, THIS BACKUP ADDRESS IS DECREMENTED BY

1 TO POINT TO THE CONTROL WORD THAT FOLLOWS THE TRAPPED WORD.
THIS CONTROL WORD IS USED TO DETERMINE wWwHICH HALFWORD OF THE
INSTRUCTION WAS BEING READ WHEN THE TRAP QOCCURRED. THIS IS
DONE IN ORDER TO SET UP THE NECESSARY REGISTERS FCR THE

PEND ING INTERRUPT.
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AFTER THE UNCONDITIONAL BRANCH, DYN BIT 1 IS TESTED. THIS
BIT IS SET TO 1 FOR A STORAGE WRAP VIOLATION. IF DYN1 = 0, A
STORAGE PROTECTY VIOLATION HAS OCCURRED. FOR EITHER VIOLATION,
THE ROUTINE DETERMINES THE MODE BY TESTING BA BITS 1,2, AND 3.
FOR FILE, COMMUNICATIONS, OR CHANNEL MODES, TYHE MICROPROGRAM
BRANCHES TO THE APPROPRIATE ROUTINE TO ATTEMPT THE INTERRUPT.
FOR THE INTEGRATED 1/0 UNITS REMAINING, EITHER PROTECTION
CHECK OR PROGRAM CHECK IS SET IN THE CHANNEL STATUS OF THE
APPROPRIATE UCW, THEN THE INTERRUPT IS ATTEMPTED.

WHEN A STORAGE PROTECT VIOLATION IN CPU MODE OCCURS, THE
PROTECTION ERRQR IS FLAGGED, AND THE PROGRAM INTERRUPT IS
INITIATED.

WHEN A STORAGE WRAP VIOLATION IN CPU MODE OCCURS, TESTS ARE
MADE TO DETERMINE IF THE WRAP OCCURRED DURING INSTRUCTICN
READOUT, AS PREVIOUSLY STATED. FOR ANY SYORAGE WRAP VIOLATION
IN CPU MODE, THE ROUTINE EXITS TO FLAG THE ADDRESS ERROR AND
INITIATE THE INTERRUPT,

ADDR WORD SEQUENCE NO. LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS
BWRP 001 T WRAP TRAP AND STORAGE De L. SMITH
BWRP 002 *
BWRP 003 *
BWRP 004 *
BWRP 005 *
BWRP 006 *
BWRP 007 ATABLE ADDR=0210
9210 E87C BWRP 008 010 NXTADR BR SAVE BACKUP ADDR If IN CPU MODE
BWRP 009 AEND
087C D4FA BWRP 010 NXTADR 020 PROTCK BR IF DYN1=0 BR IF STORAGE PROTECT
087t 9765 BWRP 011 012 STRG N N=BA BITS123 FIND THE MODE CAUSING WRAP TRAP
VA 80 F790 BWRP 012 STRG 0 037 ADDRCK BR IF BA3=0
UA B2 94B4 BWRP 013 STRG 1 FILY 079 WRAP BR 2311 MODE
OA 84 B35E BWRP 0Ol4 STRG 2 090 PUNRP BR 2540 PUNCH WRAP
VA 86 9270 EWRP 015 STRG 3 077 WRAP BR 1403 MODE
0A88 9270 BWRP 016 STRG 4 077 WRAP BR 10£2 MODE



ADCR

VA BA
uvABC
JABE
I8 TA
JA60
OAb2
UA &4
JAbo
IEVCY-}
JA6A
JAoC
JALE
UAS0
VA9 2
VA Y4
VA96
0A93
JAQA
0ASC
0AGE
JAAQ
VAA2
JA A4
VAAb
JAAB
DAAA
UAAC
0ABZ2
OAB4
UAB6
VAAE
JABO
1018
LvlA
101C
lulE

12638
126A
126C
126E
1270
1272
1274
1276
12178
127A
127C
127¢
12K0
1260

WORD

5007
926E
£476
G1ES
S018
9480
G2¢€8
G2¢€A
G2¢A
5007
9268
614
E1AE
¢c8CD
C4AE
G928
C4AE
2440
18F2
2400
56F2
16C5
3728
466C
D633
24C17
ASCO
£E220
6886
8AAA
2AC7T
A9CO
2AC7
2B43
2FC7
9C72

26C7
2ESS
CaF2
26C7
2EAS
1773
5460
64ES
2543
2EC3
1468
TE6A
€765
3D52

SEQUENCE NOU.

BWRP
B WRP
BWRP
BWRP
B WRP
BWRP
BWRP
BWRP
BWRP
B WRP
B WKP
BWRP
BWRP
BWKP
BWRP
BWRP
B WRP
BWRP
BWRP
BWRP
BWRP
BWKP
B WKP
BWRP
BWRP
BWKP
BWRP
BWRP
BWRP
BWRP
BWRP
BWRP
BWRP
BWRP
BWRP
BWRP
BwrP
BWRP
BwWkP
B wRkP
BWRP
BWRP
BWRP
B WRP
BWRP
BWRP
BWRP
BWKRP
B8 WRP
BWRP
BWRP
BWRP
B WKP

o17
ois
019
020
021
022
023
024
025
026
027
028
037
040
048
049
us0
051
052
053
054
055
056
057
058
059
060
o6l
062
063
064
065
Q66
067
068
069
C70
071
072
073
074
075
Q76
077
078
079
080
o8l
082
083
084
085
086

LABEL

STRG
STRG
STRG
PROTCK
PRT
PRT
PRY
PRY
PRT
PRTY
PRT
PRT
ADDRCK

~ow

NV HWN=~O

NXTC
NXT8B
NXTA
NXTD

CPUPRY

#*

RDPU
PROTEC
RDORPU

WRAP
WRORPR

WHICHN O

NEXTSEQ  NEXTLABEL
GAN3 3%+ xxCOMWRP

076 RDORPU
DCLR 106 WRAP

021 PRT N

066 CPUPRT
FILT 077 PRTCHK

073 RDPU

074 PROTEC

074 PROTEC
GAN3 ##%%%*PSUEDO

073 RDPU
DCLR 108 PROTCH

064 NXTD

064 NXTD

064 NXTD

061 NXTA
CICY 045 ADDERR O

060 NXTB

059 NXTC
CICY 045 ADDERR 0
BPSW 004 PRCGA

078 WRCRPR

086 WHICHN N
DPTQ 019 TAKEIN

STATEMENT

BR
BR
BR
N=BA BITS123

BR IF S56=0
Z=10aKCo

B8R IF INZ
Z=118K02

BR IF INZ
SET MODE K=04
STH I CA,BE
SET MODE K=00
RDH D DA, BE
D0=D0*-KCD
D1=D1-K02
RDH D CS,D
BR IF DO1l=1
G0=0

Br

BR IF DO6=1
1=1-2

BR

10=0

BR

10=0
T1=0$K04
H1=0

BR

CLOAD=#%E60, EC LEVEL=128211
COMMENTS

PAGE

COMMUNICATIDNS
2540 READER WRAP
CHANNEL
FIND THE MODE CAUSING THE PROT.
CPU MODE
2311 MODE
2540 PUNCH PROTECT CK
14C3 MODE
10¢2 MODE
COMMUNICATIONS
254C READER PROTECT CK
CHANNEL
IF EXECUTE ON ADDR. OK
CHECK FAILURE
DURING INSTRUCTION
READOUT

PUT IN BACKUP ZONE
SAVE ADDRESS STORED
PUT BACK IN CPU ZONE
GET ADDRESS IN TO WORK ON

READ CONTROL WORD FOLLOWING
1ST HALFWORD TRAPPED BR NO
RESET ILC CODE

BR IF THIRD READOUT FAILED
BUILD IT AS AN
RR OP FLAGGED

FL AG
PROTECTION
ERROR

ehkkkkkkk kR ERk Rk Rk ke kkkk Rk kkk ok kR kkkkkkEk

NATIVE I/0 WRAP AND PROTECT
ERERERREREE KRB EREERRER XK SRS KRR RE TR R E TR R KKK

00=0
HO=0$K90

BR IF INZ
DO=0
HO=0%KAO
D1=D1*-KO07
RDH G AS,D#0
GO=GO$HO
G1=0$K04
HO=0$KO0C

STH G AS,D+2
STH H AS,D-2
N=D1 BITS23
BR

FIX DO FO 2540

SET PROTECT AND SEC.

UNC BR
FIX DO FO 2540
SET PRGM. CHECK AND SEC.
D1=XXX8
READ CHANNEL STATUS

OR IN PRGM. CHECK OR PROT. CHK
RESET CHAINING—-KEEP ACTIVE ON
SET CH END DEV END UNIT STATUS
D=XXX8 CHAN STATUS AND FLAGS
D=XXXA UNIT STATUS
BREAK OUT NATIVES

14C3 ® JRY

56
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ADDR WORD SEQUENCE NU. LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS

1262 BCSE BWRP 087 WHICHN 1  DCLR 038 NTYPE BR 2540 READER * TO

1264 BCSE BWRP 088 WHICHN 2 DCLR 038 NTYPE BR 2540 PUNCH * CAUSE INT
1266 SF20 BWRP 089 WHICHN 3 DYPE 010 NOATEN BR 1052 CAUSE INTERUPT

335E AQ62 BWRP 090 P UNRP ERRQ 087 RPHUCW BAL SEY D 7O OOES8

3360 9270 BWRP 091 077 WRAP BR

LI 2232222222222 222 222222 22 22 8 )

* CROSS REFERENCE FOR CSECT BWRP *
FEERERRR R R RN EE AR R R KRR KR EEK K X

BWRP 010 BWRP 0C8

BWRP 012 BWRP 011

BWRP 020 BWRP 010

BWRP 021 BWRP 020

BWRP 037 BWRP 012

BWRP 059 BWRP 0¢€3

3WRP 060 BWRP 0¢1

BWRP 061 BWRP (538 v

BWRP 064 BWRP 037 BWRP 048 BHWRP 050
AWRP 066 BWRP 021

3WkP 073 BWRP 023 BWRP 027

34RP 074 BWRP 024 BWRP 025

sWRP 076 BWRP 018

vWRP 077 BWRP 015 BWRP 0ld BWRP 091
BWRP 078 BWRP 075

BARP 086 BWRP 0E5

3WRP 090 BWKP Ol4
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- THE SECOND OPERAND IS ADDED TO THE FIRST
OPERANDy AND THE SUM IS PLACED IN THE FIRST
OPERAND LOCATION.

SAME AS ADD. THE CONDITION CODES DIFFER.
~ THE SECOND OPERAND IS SUBTRACTED FROM THE
FIRST OPERAND, AND THE DIFFERANCE IS PLACED
IN THE FIRST OPERAND LOCATION.
G. - SAME AS SUBT. THE CONDITION CODES DIFFER
- THE FIRST OPERAND 1S COMPARED WITH THE
SECOND OPERAND, AND THE RESULT DETERMINES
THE CONDITION CODE. THE COMPARE IS DONE BY
COMPL EMENT ADDING THE DPERANDS.

GENERAL OBJECTIVES

1. FETCH OPERANDS _
2. ADD OR COMPLEMENT ADD OPERANDS
3. SEV CONDITION CODE
4. RETURN TO I-CYCLES

COMMENTS

MP ARE
FETCH OPERANDS
GO COMPLEMENT ADD OPERANDS

FETCH OPERANDS

COMPLEMENT ADD OPERANDS

BR IF NO OVERFLOW

INVERT SIGN

BR IF RESULT NOT ZERO

SET CONDIYI{ON CODE 0 -~ EQUAL
RETURN 7O I-CYCLES

BR IF RESULT IS MINUS

SET CONDITION CODE 2 -- A-HIGH
RETURN TO I-CYCLES

SET CONDITION CODE 1 —— A-LOW
RETURN TO I-CYCLES

*% RX COMPARE HALFWORD

OBJECTIVES
CBIN DESCRIPTION
ADD

. . - INSTRUCTION FORMAT .
« ENTRY OPERATION « BYTE 1 . BYYE 2 . BYTE 3 . BYTE 4 .
. . - . . . - ADD LOGICAL
. RROP19 . COMPARE - 19 « R1 R2 . h . -
. RROP1lA . ADD - 1A '« R1 R2 . - . SUBTRACT
. RROP1IB . SUBTRACT - 18 « R1 R2 . . -
« RROPlE . ADD LOGICAL . 1€ « R1 R2 ., . -
. RROPILF . SUBTRACT LOGICAL . 1F « R1 R2 . - .
. RXOP49 . COMPARE HALFWORD . 49 « R1 X2 .« B2 D2 . D2 . SUBf. LO
« RXOP4A . ADD HALFWORD - 4A « R1 X2 . B2 D2 . D2 .
. RXOP4B . SUBTRACT HALFWORD. 48 « R1 X2 . B2 D2 . D2 . COMPARE
. RXOP59 . COMPARE . 59 « R1 X2 . B2 D2 . D2 -
. RxoPsa . ADD - SA « Rl X2 . B2 D2 . D2 -
« RXOPS5B « SUBTRACT . 58 « R1 X2 . B2 D2 . D2 -
. RXOPSE . ADD LOGICAL - 5E . R1 X2 . B2 D2 . D2 .
« RXOPSF . SUBTRACT LOGICAL . 5F « RI X2 . B2 D2 . D2 .
ADOR WORD SEQUENCE NO. LABEL NEXTSEQ NEXTLABEL STATEMENT

CBIN 001 T BINARY ADD AND SuUB COMP

CBIN 002 *

CBIN 003 *

CBIN 004 * *x RR CO
1148 8A70 CBIN 005 RROP19 CCOM 036 CRGET BAL
114A A8CA CBIN 006 009 CXCOMmP BR

CBIN 007 * ) *% RX COMPARE
28C8 A7170 CBIN 008 RXOPS9 CCOM 045 CXGET BAL
23CA 8174 CBIN 009 C XCOMP CCOM 086 CSLOGP BAL
28CC £4DO CBIN 010 ‘012 QOVER BR IF NOVFL
28CE 168D CBIN 011 DO=D0OOK80
2800 ESD7 CBIN 012 OVER 015 NZo BR IF S2=1
28D2 2CG17 CBIN 013 P0=0
28D4 81B3 CBIN 0Ol4 CICY 005 ISTART N N=S BITS67
28Dé6 Céas CBIN 015 NZO 018 ALOW BR IF DOO=1
2808 2C25 CBIN Ol P0=0%K20
28DA 81B3 CBIN O17 CICY 005 ISTART N N=S BITS67
28C4 2C55 CBIN O1l8 ALOW P0O=0$K50
28C6 8183 CBIN 019 CICY 005 ISTART N N=S BITS67

CB8IN 020 *

CBIN 021 *
3388 ADAS8 CBIN 022 RX0OP49 CCOM 012 CXGETH BAL

FETCH OPERANDS, EXTEND SIGN



ADDUR

338A

33¢€6
3368

2C18
2C1lA
2C1C
2C1E
2020
2C22

1A7C
1A7E

OlF4
U1lFb6

010A
olocC
V10E

3176
3178

3380
3382

2DCé6
20C8
20CA
2DCC
2DCE
2000
2002
2DD4
2DDA
200C
2DDE
2D0C2
2D0C4%
2Dbé6
2008

WORD

A8CA

8A70
AC1A

A770
€176
E4BD
ESBO
€625
AC46

ADAS
AC1A

8AT7C
810C

A77C
8114
AC1C

ADAS
8106C

8A70
ADC 8

AT70
8176
16A8
TEAA
E508
F507
2C07
8183
F5C3
2CS5
8183
2C15
8183
2C25
8183

SEQUENCE NO.

CBIN
CBIN
CBIN
CBIN
CBIN
CBIN
CBIN
CBIN
CBIN
CBIN
CBIN
CBIN
CBIN
CBIN
CBIN
CBIN
CBIN
CBIN
CBIN
CBIN
CBIN
CBIN
CBIN
CBIN
CBIN
CBIN

023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
046
047
048
049
050
051
052
053
054
055
056
057
058
059
060
Os1l
062
063
064
065
066
067
068
069
070
Cc71
072
073
074
075

LABEL

*
*
RROP1 A

*

*
RXOP5A
C XADD
CAC18C

CCCHK

*
*
RXOP4A

*
*
RRQOP18

*

*
RX0P58B
C Xsus

*
*
RX0OP4B

*
*
RROPLE

*

*
RXOPSE
CXADDL
$2S3CK

NONZER

NZCARY
ZRCARY

*
*

NEXTSEQ

CCOM

CCOM

- CCON

CLST
cLSTY
CLST
CLST

CCOM

CCCM

CCCM
CCOM

CCOM

CCOM

CCOM
CCOM

Cicy

CICY
cicy

cicy

009

036
031

045
087
009
034
036
024

012
031

036
047

045
086
032

012
047

036
060

045

087

067
072

005
070

005

005

005

NEXTLABEL

CXCGMP

CRGETY
CXADD

CXGET

cxeoae
OVCHEK
NEGCCO
NEGCC1
TESCC2

CXGETH
CXADD

CRGET
CXSuB

CXGET
csioap
CAC1BC

CXGETH
cxsus

CRGET
CXADDL

CXGET
cXi00p

NONZER
IRCARY

ISTART N
NZCARY

ISTART N
ISTART N

ISTART N

STATEMENT

BR

BAL
BR

BAL
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,T-2

BR IF S2=1
BR IF S$3=1
P0=0

N=S BITS67
BR IFf S$3=1
P0O=0$K50
N=S BITS67
PO=08K70
N=S BITS67
P0=0$K20
N=S BITS67

¥k

X%k

xE

*%

&k

*¥k

*x

*&

RR

RX

RX

RR

RX

RX

RR

RX

CLOAD=%E60,
COMMENTS

EC LEVEL=128211 PAGE

GO COMPLEMENT ADD OPERANDS

ADD
FETCH OPERANDS
GO ADD OPERANDS

ADD
FETCH OPERANDS
ADC OPERANDS
BR .IF DVERFLOW 7O SET CC3
BR [F ZERQ RESULT TO SET CCO
BR IF NEG SIGN TO SET CC1
BR TO SET CONDITION CODE 2

ADD HALFWORD
FETCH OPERANDS
GO ADD OPERANDS

SUBTRACT
FETCH OPERANDS
GO COMPLEMENT ADD DPERANDS

SUBTRACT
FETCH OPERANDS
COMPLEMENT ADD OPERANDS
GO TEST FOR CONDITION CODE

SUBTRACT HALFWORD
FETCH GPERANDS
GO COMPLEMENT ADD OPERANDS

ADD LOGICAL
FETCH OPERANDS
GO ADD OPERANDS

ADD LOGICAL
FETICH OPERANDS
GO ADD OPERANDS
PUT RESULT IN

FIRST OPERAND LOCATION

BR IF RESULT NOT ZERO
BR IF 0-BIT CARRY
SET CONDITION CODE O
RETURN TO I-CYCLES
BR IF ZERO-BIT CARRY
SET CONDITION CODE 1
RETURN TO I-CYCLES
SEY CONDITION CODE 3
RETURN TO I-CYCLES
SET CONDITION CODE 2
RETURN TO 1-CYCLES

*% RR SUBTRACT LOGICAL

59



ADDR

336E
3370

2F 72
2F T4
2F76

CBIN
CBIN
CBIN
CBIN
CBIN
CBIN
CBIN
CBIN
C8IN
CBIN
CBIN
C3 IN
C3IN
CBIN
C3 IN
CBIN
CHIN
CAIN
C3IN
C3IN
C3IN
C8IN
C3IN
Lo IN
C3IN
C3 1IN

005
008
009
012

018
022

030
031
032
038
042
046
047
051
055
059
060
061
067
070
072
076
080
081

WORD

8A70
AF 14

A770
8174
ADCA

SEQUENCE NO. LABEL

CBIN

CBIN

CBIN
CBIN
CBIN
CBIN

CICY
cicy
CBIN
CBIN
CBIN
CBIN
cIcy
CiCy
cicy
CBIN
CBIN
CICYy
cicy
CICY
CBIN
cICcy
cIcy
cIcy
CBIN
CBIN
CBIN
CBIN
CBIN

clicy

ciCy
CBIN

CBIN

156
188
0C6
oi0
012
015
172
157
189
027
048
173
1£8
150
043
174
1€l
193
056
og2
0¢3
067
0¢4
1€2
194
077

Q76 RROPLF
077

078 *

c79 *

080 RXOPS5F
08l CXSuBL
082

CBIN 023

CBIN 039

CBIN 052

NEXTSEQ

CCOM 036
081

CCOM 045
CCOM 086
061

CLOAD=%E60, EC LEVEL=128211 PAGE
NEXTLABEL STATEMENT COMMENTS

CRGET BAL FETCH OPERANDS
CXSuBL BR GO COMPLEMENT ADD OPERANDS

' *% RX SUBTRACT LOGICAL
CXGET BAL FETCH OPERANDS

csLaoe BAL COMPLEMENT ADD OPERANDS

$2S53CK BR GO STORE RESULT & SET COND CODE
HEEERREEREERRER KRR R RRERER KR KK &

* CROSS REFERENCE FOR CSECT CBIN *

kR kR E R AR AR R SR KRR AR AR SR &

60



CBRC D

ESCRIPTION

BRANCH INSTRUCTICNS

OBJECTIVES CONTINUED

INSTRUCTIGN FCRMAT

. ENTRY . OPERATION . BYTE 1 . BYTE 2 . BYTE 3 . BYTE 4 .
. RRGPO5 . BRANCH AND LINK . 05 « Rl R2 . . .
. RROPO6 . BRANCH CN COUNT . 06 - R1 R2 . . -
. RROPO7 . BR CN CCNDITIGN . 07 « ML R2 . . .
. RXOP44 . EXECUTE . 44 « R1 X2 . B2 D2 . D2 .
. RX0OP45 . BRANCH AND LINK . 45 « R1 X2 . B2 D2 . D2 .
. RXOP46 . BRANCH CN COUNT . 46 « R1. X2 o+ B2 D2 . D2 .
. RXOP47 . BR ON CCNDITION . 47 « ML X2 . B2 D2 . D2 -
. RSOPB6 . BR ON INDEX HIGH . 86 « R1 R3 . B2 D2 . D2 .
. RSCP86 . BRANCH ON INDEX . 87 . R1 R3 . B2 D2 . D2 -
. B LOW OR EQUAL . . . - .
UBJECTIVES

BRANCH AND LINK - STORE THE UPDATED RIGHTMOST 32 BITS OF THE
AND SET THE BRANCH ADDRESS
THE INSTRUCTION COUNTER.

BRANCH ON COUNT - BRANCH TO DEVELOPED ADDRESS,
UNTIL SUM IN Rl EQUALS ZERO.
SUBTRACT 1 FROM VALUE IN Rl

AUDR

/28BA
28 8C
28BE
28C0

23C€2
2580
2882
2884
2586
2588

CURRENT PSW,

INTO

THROUGH

WORD SEQUENCE NO. LABEL

CBRC 001 T

CBRC 002 *

CBRC 003 *

CBRC 004 *
5583 CBRC €05 RROPO7
€483 CBRC 006
S5EAB CBRC 007
50AQ CBRC 008

CBRC 009 *

CBRC 010 *
9C11 CBRC 011 RX0P&47
cs5C1 CBRC 012 LEG
€183 CBRC 013 LEG
E502 CBRC 014 LEG
4806 CBRC 015 LEG
SCBA CBRC 016 LEG

HEVWN

NEXTSEQ

NEXTLABEL

EACH TIME,
EACH TIME

STATEMENT

BRANCH INSTRUCTIONS

BRANCH CONDITION RR

013

BRANCH CONDITION

012
015
CICY 005
013

BPSwW 053

LEG

LEG
LEG
ISTART
LEG

INTBR

1

N
3
N
1

T1=G1XH

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

RX -
N=P0O BITS123
BR IF G10=1
N=S BITS67
BR IF Gl12=0
i=y

BR

BR ON CONDITION -

EXECUTE

BR ON INDEX HIGH-

BRANCH ON INDEX
LOW DR EQUAL -
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IF CONDITION CODE AND MASK MATCH, BRANCH

TO DEVELOPED ADDRESS.

NOTE - THE CONDITION CODE IN LS REG PO
IS CODED AS FOLLOWS.
COND CODE PO HIGH
0 0
1 5
2 2
3 7

BITS 8-15 OF THE SUBJECT INSTRUCTION ARE
MODIFIED BY OR-ING THEM WITH BYTE 3 OF
R1l. THEN THE MODIFIED INSTRUCTION IS
EXECUTED. THE SUBJECT INSTRUCTION IS
LOCATED AT THE 2ND OPERAND 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 ADDRE SS.

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

COMMENTS

EXECUTION
OF
RR
BCR

EXECUTION

BRANCH

De L. SMITH

CONDITION
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ADDR WORD SEQUENCE NOU. LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS
288A D5C7 CBRC 017 LEG 5 015 LEG 3 B8R IF Gll=1
288C 81B3 CBRC 018 LEG & CICY 005 ISTART N N=S BITSé67
288E F507 CBRC 019 LEG 7 015 LEG 3 BR IF Gl3=1
2890 81B3 CBRC 020 CICY 005 ISTART N N=S BITS67
CBRC 021 *
CBRC 022 * BRANCH AND LINK RR
2892 0040 CBRC 023 RROPOS5 RST S5 EXECUTION
2894 5583 CBRC 024 T1=G1lXH RR
2896 C4GF CBRC 025 032 O0P45A BR IF ZI=0 BALR
2898 S5EAS8 CBRC 026 . RDH H AS,T+2
289A S0AQ0 CBRC 027 RDH U AS,T

CBRC 028 *
CBRC 029 *

CBRC 030 * BRANCH ANLC LINK RX
289C 2040 CBRC 031 RXOP45 SET S5 EXECUTION
289E 5C28 CBRC 032 OP45A VO=POH RR
28A0 3245 CBRC 033 V0=VO$K40 AND
28A2 ElB6 CBRC 034 044 EXECUT BR IF S6=0 RX
28A4 D428 CBRC 035 037 (0P458B BR IF GO1=0 BRANCH
28A6 224D CBRC 036 0P45C VO=V0O#+K40 AND
28A8 4D25 CBRC 037 0P458B VO=P1XL$VOH LINK
28AA 2307 CBRC 038 : V1=0
28AC 5588 CBRC 039 T1=G1lH
28AE 12A8 CBRC 040 STH V AS,T+2
2880 T18A0 CBRC 041 STH I AS,T
2882 D187 CBRC 042 015 LEG 3 BR IF §$5=1
28B4 8183 CBRC 043 CICY 005 ISTART N N=S BITS67 :
28B6 5892 CBRC 044 EXECUT RDH 1 DA,AA RESTORE EXECUTE INST. COUNTER
2888 ABAS CBRC 045 036 OP45C BR
CBRC 046 * EXECUTE 0P CODE 44
2056 AB53 CBRC 047 RXOP44 CICY 045 ADDERR N BR IF Hl=NZ
2058 01€3 CBRC 048 I=U1*-KOE SPEC CHECK
20 5A FCD4 CBRC 049 064 SPEC BR IF LZNZ
2C5C E1DO CBRC 050 062 0P44B BR IF $6=0 EXECUTE CHECK
2C5E 7CC2 CBRC 051 STH P DA,B8 SAVE P
2060 7892 CBRC 052 STH I DAy AA
62 48C6 CBRC 053 i=u
2C 64 0020 CBRC 054 RST Sb&
2066 5588 CBRC 055 T1=G1lH
2068 C4CF CBRC 056 065 RETRNC BR IF Z=0
2C 6A 5498 CBRC 057 RDH G 1+2 READ INSTRUCTION
2C6C 2838 CBRC 058 T1=T1+K03 ADJUST REG ADDRESS
2C6E 53A0 CBRC 059 RDB V1 AS,T+0
2C70 6535 CBRC 060 G1l=Glsvl
2CT2 B461 CBRC 0Ce61 CICY 016 0OPHI N N=GOH
2C50 2833 CBRC 062 OP44B T1=0$K03
2052 9C72 CBRC 063 BPSW 004 PROGA BR
2054 AESS CBRC 064 SPEC CICY 059 SPECHK BR
2C4E A9A6 CBRC 065 RETRNC CICY 008 [ISTART 3 B8R
CBRC 066 * BRANCH CN COUNT 0P CODE 06
2BCE 0040 CBRC 067 RROPO6 RST .S5
2BDO 5583 CBRC 068 T1=GLlXH

28D2 C408B CBRC 069 074 0OP4X BR IF Z=0
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ADDR WORD SEQUENCE NO. LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS
23D4 SEA8 CBRC 070 RDH H AS,T+2
28006 50A0 CBRC 071 RDH U AS,T+0
CBRC 072 * BRANCH ON COUNT OGP CODE 46
2508 2040 CBRC 073 RXUP46 SET S5
28CA 5588 CBRC 074 OP4X T1=G1lH
28BDC 56A8 CBRC 075 RDH D AS,T+2
2B0E 52AA CBRC 076 RDH V AS,T-2
2BEQ GCOA CBRC 077 RST S K=50
2382 13AS CBRC 078 V1C=V1-T0+C DECREMENT
23t4 T12A9 CBRC. 079 VOC=V0-T0+C COUNT
Z3E6 17A9 CBRC 080 D1C=D1-TO+C [ 4
23E8 T6A9 CBRC 081 D0C=D0-TO+C ONE
2BEA 76A8 CBRC 082 STH O AS,T+2
2REC T2AA CBRC 083 STH V AS,T-2
28EE D5F3 CBRC 084 086 CBRANC BR IF Sl=1 CHECK RESULT
2BF0 81B3 CBRC 085 NBRANC CICY 005 ISTART N N=S BITS67
Z8F2 D1FC CBRC 086 CBRANC 085 NBRANC BR IF S5=0 COUNT ONLY GO YO ICYC
2BF4 A886 CBRC C87 015 1LEG 3 BR
CBRC 088 * BRANCH INDEX HI,LO,EQUAL THE FIRST WORD OF THIS ROUTINE IS ENTERED
CBRC 089 * BY OP CODES &6 AND 87
2CC8 8DC4 CBRC CSO RSOP86 CCOM 058 LSAVEB BAL SAVE I AND P
2CCA 5588 CBRC 091 T1=G1lH
2CCC 58A8 CBRC 092 RDH I AS,T+2
2CCE 52AA CBRC 093 RDH V AS,T-2 -INDEX IN IV
2CDO 5583 CBRC 094 T1=G1lXH GET
2CD2 56A8 CBRC 095 RDH D AS,T+¢2 INCREMENT
2CD4 SCAA CBRC €96 RDH P AS,T-2 FROM R3
2CD6 6D 38 CBRC 097 P1C=Pl+vl ADD
2C08 6C20 CBRC 098 POC=P0+VO+C INDEX
2CDA 679D CBRC 099 Cl1C=D1+11+C INTO
2CDC 6680 CBRC 100 DOC=D0+10+C INCREMENT
2CDE 3815 CBRC 101 T1=T1$K1l0
2CEOQ 58A8 CBRC 102 RDH I AS,T+2 GET
20E2 52AA CBRC 103 RDH V A§,T-2 COMPARAND
2CE4 5588 CBRC 104 T1=G1H SET R1 ADDRESS
2CE®6 16A8 CBRC 105 STH D AS,T#2 STORE
2CE8 7CAA CBRC 106 STH P AS,T-2 SUM
2CEA €004 CBRC 107 RST §2
2CEC 30C2 CBKC 108 SET S K=90
2CEE 703D CBRC 109 PLC=P1EV1+C COMPARE
2CF0 7C2D CBRC 110 POC=POZVO+C CCMPARAND
2CF2 7760 CBRC 111 01C=D1%11+C T0 THE
2CF4 168D CBRC 112 DOC=D0%I0+C SUM
2CF6 §258 CBRC 113 CCCM 066 LRSTRB BAL RESTORE 1,P
2CF8 E4C1 CBRC 114 118 OVERFL BR IF OVFL BR IF OVERFLOW
2CFA ESC3 CBRC 115 CHKANS 119 SIGN BR IF S2=1
2CFC FO47 CBRC 116 LHCHEK 121 GOBR BR IF GO BIT7=1 EQUAL FIRST L0 2ND
2CFE 81B3 CBRC 117 NOBR CICY 005 ISTART N N=S BITS67
2CCO 1680 CBRC 118 OVERFL DO=D0OK80 OVERFLOW INVERT SIGN
2CC2 cé67D CBRC 119 SIGN 116 LHCHEK BR IF DO BITO=1
2CC4 FGTF CBRC 120 117 NOBR BR IF GO BIT7=1 SUM IS HIGH
2CCé AB86 CBRC 121 GUBR 015 LEG 3 BR



C3RC
C3RC
C8RC
C3RC
CORC
VB RC
C3KC
L 3RC
Lok(
CBRC
L3RC
CBRC
LOKC
C3KRC
CBRC
CBRC
CBRC
CdRC
C3RC
C3RC
CBRC
CBRC
CBRC
CURC
C8RC
CBRC

Q05
oLl
012
013
015
023
031
032
036
037
044
047
v62
Coa
065
0e7
073
074
085
od6
090
116
117
118
119
121

cicy
CICYy
CBRC
CBKC
CBRC
cicy
Cicy
CBRC
CBRC
CBRC
CBRC
cIcy
CBRC
C3RrRC
CBRC
CICy
cicy
CBRC
CBRC
CBRC
CiCcY
CBRC
CBRC
CBRC
CBRC
CBRC

129
170
0l1
0Ce6
012
127
1¢8
025
045
035
034
1€7
G50
049
0cé6
128
1€9
0€e9
0eeé
0€E4
201
119
120
114
115
116

CBRC 0l4
CBRC 017 CBRC 019

CcICy 202

FEEREERERREE KRR R KKK ER KRR R EEEEEXE ¥

* CROSS REFERENCE FOR CSECT CBRC *
ERREERERRERE XK EFERRER KK R KR AT RER K

CBRC 042

CBRC 087

CBRC 121

CLOAD=%E60,

EC LEVEL=128211

PAGE

64



ADDR

Z2DA8
2DAA
20AC
20AE
2080
2DB2
2084
2086
2088
20BA
20BC
JUBE
20C0
2DA2
20A4
2DA6

037C
J37E
1380
J382
u384
0386

0AT0
OAT2
VA T4
VAT6
UAT8
VA TA
VATC
OATE

27170
2172
2774
2776
21178
2T7A
2117C

WORD

ABS3
ClE3
FOA6
SELQ
CE23
2305
5329
40E6
5588
56A8
S5EAA
100E
128E
23F17
CaBa
AES8

5583
56A8
SEAA
5588
cces
128E

5583
52A8
50AA
5588
56A8
SEAA
100E
128E

5218
5010
5588
56A8
SEAA
100E
128E

SEQUENCE NdU.

CCOM
CCOM
CCOM
CCCM
CCCM
CCOM
CCOM
CCCM
CCCM
CCOM
CCOM
CCOM
CCOM
CCOM
CCOM
CCON
CCOM
CCOM
CCOM
CCOM
CCCM
CCCM
CCCM
CCGOM
CCOM
CCOM
CCOM
CCOM
CCOM
CCCM
CCOM
CCOM
CCOM
CCOM
CCCM
CCGCM
CCCOM
CCOM
CCOM
CCOM
CCGM
CCOM
CCCM
CCCM
CCCM
CcCCoM
CCOM
CCOM
CCOM
CCOM
CCOM
ccoMm
CCOM

001
002
003
004
005
006
007
008
009
010
011
012
013
014
015
016
017
oLs
019
020
021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
046
047
048
049
050
051
052
053

LR R IR R K BN BE B N ]

*

LABEL

CXGETH

CCSIGN

GETR1

C XNEG
C XSPEC

LGET

CRGET

CXGET

NEXTSEQ

*¥
*¥

CICY 045
027

025

018
CICY 059

CLOAD=%*E60, EC LEVEL=128211 PAGE

NEXTLABEL STATEMENT COMMENTS

ADDERR N
CXSPEC

CXNEG

CCSIGN
SPECHK

¥#¥x% COMMON ROUTINES  *%&¥x

*#THE FOLL ING ROUTINE S*¥
**¥ARE OPERAND FETCHE S**

#% LINKED GET HALF ROUTINE #%
BR IF H1=NZ CHECK FOR VALID ADDRESS
Z=U1%¥-KOE ’
BR IF LZINZ CHECK BOUNDARY
RDH H U+0
BR IF HO BITO=1 CHECK SIGN
V1=0$K00 EXTEND PLUS SIGN
VO=V1
U=H
T1=G1lH
RDH D AS,T+2
RDH H AS,T-2

RST S K=FO RESET S BITS 03142+3

RTN
V1=0$KFF
BR IF INZ UNC BR ON ZINZ
BR
¥ OPERAND FETCH FOR LOADS *x
T1l=G1XH

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=G1iXH
RDH V AS,T#2
RDH U AS,7-2
T1=G1lH
RDH D AS,T+2
RDH H AS,7-2
RST S K=F0O

2ND OPERAND

1ST OPERAND

RESET S BITS 04142,3

RTN

%% RX OPERAND FETCH %%
RDH V U#2 2ND OPERAND
RDH U U+0
T1=G1H \
RDH D AS,T+2 1ST OPERAND

RDH H AS,T-2
RST S K=F0
RTN

RESET S BITS 0414243

65



AUDR

0uCco
uul2
0DC4
0DCé6
uUC8
0DCA
oucce

1254
1256
1258
125A
125C
125€

307C
307€

UAEOQ
OAE2
UAE4
OAE®6
DAES
OAEA
OAEC

0174
0176
0178
017A
017C
OLTE

200E
2010
2012
2014
2016
2018
201A
201C

WORD

10A2
74B2
7CC2
E1CC
7892
€020
128E

50A2
54B2
5CC2
892
2020
128E

2B13
9C70

3602
7FFB
TEEB
1778
1668
100A
128E

3002
TF1D
TEQD
173D
1€20
128E

26C17
5778
3763
5860
5868
27C17
FOAS5
4E52

SEQUENCE NO.

CCOM 054
CCCOM 055
CCOM 056
CCCM 057
CCOM 058
CCOM 059
CCUM 060
CCOM 061
CCOM 062
CCOM 063
CCCM 064
CCCM 065
CCOM 066
CCOM 067
CCaOM 068
CCUM 069
CCOM 070
CCOM 071
CCOM 072
CCOM 073
CCCM 074
CCCM 075
CCCM 076
CCOM 077
CCOM 078
CCOM €79
CCOM 080
CCoM 08l
CCCM 082
CCOM 083
CCGM 084
CCOM 085
CCOM 086
CCOM 087
CCOM 088
CCOM 089
CCOM 090
CCOM 091
CCOM 092
CCCOM 093
CCOM 094
CCCM 095
CCOM 096
CCOM 097
CCCM 110
CCOM 114
CCOM 115
CCCM 116
CCOM 117
CCOM 118
CCCM 120
cCcoM 121
CCOM 122

*
*

*

*

*
*
*

*

3

*

* % 4 &

LABEL

LSAVE
LSAVEA
L SAVESB

LSAVEC

LRSTR

LRSTRA
LRSTRB
LRSTRC

FLGDEX

COMPL

csLoop
cXxiLoop

FULCSW

HELP

CLEAR

NEXTSEQ

062

BPSW 003

NEXTLABEL

LSAVEC

PROG

STATEMENT

STH U DA, AC
STH G DA, AE
STH P. DA, B8
BR IF $6=0

STH 1 DA,AA
RST S6

RTN

RDH U DA, AC
RDH G CA, AE
ROH P DA, B8
RDH I DA, AA
SET Sé&

RTN

T1=08K07
BR

SET S K=90
H1C=0-H1+C

HOC=0~-HO +C

D1C=0-D1+C

DOC=0-D0+C

RST S K=DO
RTN

SET S K=90
H1C=H1ZU1¢C
HOC=HOZUO +C
D1C=D1%V1+C
DOC=DOZVO+C
RTN

CLOAD=#%E60, EC LEVEL=128211
COMMENTS

PAGE

** LOCAL STORE SAVE *%

SAVE U
(]

SAVE P

TEST EXECUTE-BR IF YES
I

%% RESTORE LOCAL STORE *%

RESTORE U

[l - X 2]

FLAG DATA
EXECPTION

% LINKED COMPLIMENT ROUTINE *x

SET COMPLIMENT,CARRY

RESET IZINZ,CARRY,COMP

*% COMMON ADD,ySUBTRACT,COMPARE ROUTINE *=*

SET COMPLIMENT,CARRY

*t##*#*t*****t##*#*t**ttt*tt*#f*t**#t*t*tt*t***t#t#*#*‘s*t**#**t

127

CSWADR

*%¥ CSW STORE ROUTINE **¥kkk&kkk

DO=0
D1=D1H
DL=D1%$KO6

RDB T1 AS,D+0

DO=T1H

D1=0

BR IF LZ=0
RDH H DC,9A

ADJUSY UCW ADDR TO NAT KEY LOC

D=UCW ADDR-00X6 ANY NATIVE

GET NATIVE KEY T1=KKKK0000

D0=KKKKOOOO-NATIVE KEY-NOT COMM-

ZERD OUT ADDRESS BYTE FOR CSW

UNC BR

ENTRY FOR ALL ZERO CSW STORE
READ ZERO CONSTANT INTO H

66



ADDR
201E

2020
2022
2024
2026
2028
2U2A
202C
20 2E
2030
2032
2034
2036
2038
203A
203C
203E

3362
3364

20F 4
2DF6
2DF8

2C74
2C76
2C78

2AF 4
2AF6
2AF8

32F8
32FA
32FC

2TFA

WORD
4252

4626
4026
2B45
42AF
7688
1288
6AA4
7080
2B47
42AF
TEBO
5282
423F
C5BE
128E
ADF4

2400
A8DC

24C0
2C595
8183

2400
2C25
8183

2400
2C175
8183

2BB1
1FAO
128E

5682

SEQUENCE NG«

CCOM
CCOM
CCCM
CCOM
CcCioM
CCoM
CCOM
CCCM
CCOM
CCOM
CCCM
CCOM
CCCM
CCCM
CCCM
CCCM
CCOM
CCOM
CCCM
CCOM
CCCM
CCOM
CCOM
CCQOM
CCGOM
CCOoM

123
124
125
126
127
129
131
132
133
134
135
137
139
141
142
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

LABEL

STATOS
*

CSWADR

STATUS

NORTN

# 9 3 3 3t

ccos

ccis
cclc

ccas
ccac

cc3B
CC3cC

3 % 3 * 3

STORH1

* o #

RSTRKY

CLOAD=%£60, EC LEVEL=128211 PAGE

NEXTSEQ NEXTLABEL STATEMENT COMMENTS

cicy

CICY

cicy

cicy

RDH V DCy9A *¥% ENTRY FOR STAT STORE-ZERO REST OF CSW
' READ ZERO CONSTANT INTO V

D=V
u=v
T1=0%$K 40
STPO=T0 DI XxABLE CPU KEY
STH D T+#2 KEY AND 0,5
STH V T+2 NEXT CCwW ADDR
T=T+2
STH U 740 RES COUNT
T1=0%K44 ENTRY FOR STATUS ONLY
STPO=70 D1 XABLE CPU KEY
STH H T+0 STATUS=UNIT,CHAN.
RDH V DA, A8 GET CPU KEY
STPO=V1 PUT CPU KEY BACK IN Q
146 NORTN B8R IF S0=0 SO0=1 FOR RTN FROM THIS ROUTINE
RN
157 CC18 BR GO RST MODE ,SET CC1

*%%«COMMON CONDITION CODE SET*#%*

SET MODE K=00
003 CHECKX BR

SET MODE K=00
P0O=0$K50 SET CC1-BITS2,43=COND CODE
005 ISTART N N=S BITS67

SET MODE K=00

P0=0%$K20 SET CC2
005 ISTART N N=S BITS67

SET MODE K=00

P0O=0$KT70 SEY CC3
005 ISTART N N=S BITSé67

kkkkk gk Rk Rk kR kR k Rk kR Rk Rk ko kkk ke k kR ke Rk ke kkkkkk%k

**¥ STORE Hl ROUTINE *%

T1=0-K08B
STB H1 AS,T+0
RTN

P T e e e s e s S e S SR S R
*x RESTORE CPU KEY ROUTINE *%

RDH D DA, A8 GET CPU KEY

67



ADDR

2TFC
27FE

3354
3356
3358

CCOM

CCOM
CCOM
CCOM
CCOM
CCOM
CCOM
CCOM
LCOM
CCOM
CCOM
CCOM
CLOM
CCOM
CCOM
CCOM
CCOM
LCOM
CCOM
CCOM
CCoM
CcLOM
LCOM
LCOM
CCOM
CCOM
CLOM
CCOM
CCOM
CCOM
CCOM
cCoM

012
018
020
025
027

036
045
056
057
058
062
064
065
066
067
071
076
086
087

123
127
135
146
154
157
161
165
173
181
186

WORD SEQUENCE NO.

427TF
128€

2BB1
5FAQ
128E

CBIN
CCCOM
CNVR
CCCM
CCOM
COVD
CBIN
CBIN
COMD
COvVD
CBRC
CCOM
COMD
CcOovD
BShI
CFAD
COMD
CDOvVD
CBIN
CBIN
DCHN
DCHN
CCCM
DCLA
CCOM
DCLA
CCOM
DCLA
occLc
BSTP
BMCK
BSwWi

cCcoM

CCOM
CCCM
CCOM
CCOoM
CCOM
CCGCM

022
026
013
olé6
0l4
0C4
005
ocs
0C9
o1l
0S0
059
0t4
086
072
127
055
018
cC9
031
072
090
120
227
144
g4l
146
060
037
oc7t
014
015

182
183
184
185
186
187
188

CBIN

CLST
CBIN
CBIN
ERDR
CFCY
DPTS

CDMD
cDVD
CBRC
CFCY
CNVR
CLST
CBIN
CBIN
DPTT
ocLC
LCLT
ocLc

DCLA
DCLA
DCLA
DYPE
BSwl
B SKI
DCLTY

LABEL

*
*

RESTRH

038

005
026
030
067
0l6
045

059
098
113
068
073
007
U4
060
Cal
057
040
168

228
042
285
215

-009

043
041

CBIN

CLsT
CBIN
CBIN

CFCY
DYPE

CDMD
CMLY
CFAD
CFHA
CSAS
CLSY
CBIN

DPTY
FILE
OCLR
oL

DCLB

B SHWI

NEXTSEQ
051 CMLY
018 CLST
042 CBIN
046 CBIN
036 CMLT
004 DYPE
139
070 CNVR
072 CNVR
033 CFLS
025 CITRT
032 CLST
081 CLGG
0i5 DPTT
018 FINT
011 DPTS
065 ODCLH
005 DCLT
069 CSTS

NEXTLABEL

PRSI 2222222222 2R 2222222 S22 2 22 2 2 8 )

* CROSS REFERENCE FOR CSECT CCOM =
Rk R Rk R KRR AR KRR EE

ol4

030
055
059

015

113

111
047
042
085
042
040

054
009
079
021

008

053

CLST
CBIN
CBIN

CNVR
DYPE

DPTR

CNVR

FILE
DPYT
oPTT

CPTT

STATEMENT

STPO=D1

RTN

CLOAD=%E60, EC LEVEL=128211

COMMENTS

RESTORE CPU KEY INTO Q

T T Ty )
RESTORE H1l ROUTINE *%x*
T=00F 4

k%

T1=0-K0B

RDB H1 AS,T+0

RTN

040
076
080

009
226

070

017

118
068
0l1

025

cLaG
CLOG

ERRQ

DPTS

FINT
FILE
DYPE

FILE

036
039

021

078

041
128
202

026

CLOG
CLOG

ERRQ

DYPE

FILX

ERRQ

4

069
073

066

154

437

oi1

CLOG 110
CLOG 114

ERDR 070

FILE 030

CLOG 140 CMLT 011
CLOG 144 CMLT 004

FILE 094 FILX 189 FILX 328

PAGE 68
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CDOMD —- OECIMAL MULTIPLY-DIVIDE ROUTINES

ENTRY POINT

SSUPFC -

CECIMAL AND DIVIDE DECIMAL.

. MULT DECIMAL . FC . L1
. DIV DECIMAL . FD . L1

UBJECTIVES

MULTIPLY = THE PRODUCT

1ST OPERAND

THIS IS THE COMMON ENTRY POINT FOR BOTH MULTIPLY

L2 . Bl D1
L2 . 81 D1

Dl DI . B2 D2 « D2 D2 .
Dl D1 . B2 D2 . D2 D2 .

OF THE MULTIPLIER ANDC THE
MULTIPLICAND REPLACES THE MULTIPLICAND IN THE

LOCATION,

THE MULTIPLIER SIZE IS LIMITED TO 15 DIGITS
LENGTH CODE OF 7 IN L2. ALSO, L2
MUST NOT BE LARGER THAN OR EWQUAL TO Lli.

AND SIGN -—-

{

THE MULTIPLICAND MUST HAVE HIGH-ORDER ZERD

BYTES EQUAL TO OR GREATER THAN THE NUMBER OF
BYTES IN THE MULTIPLIER FIELD.

THE MAXIMUM PRUDUCT SIZE IS 31 DIGITS. AT
LEAST ONE HIGH-ORDER DIGIT COF THE PRODUCT
FIELD IS ZERO.

DIVIDE - THE DIVIDEND IS DIVIDED BY THE DIVISUR. THE
QUOTIENT AND THE REMAINDER REPLACE THE DIVIDEND
IN THE 1ST OPERAND LOCATION.

THE QUOTIENT FIELD IS PLACED IN THE LEFT
PURTION OF THE DIVIDEND FIELD. THE REMAINDER
IS THE SAME SIZE AS THE DIVISOR AND OCCUPIES
THE LOW-ORDER BYTES OF THE DIVICEND FIELD.

THE DIVISOR SIZE IS LIMITED TO 15 DIGITS AND
SIGN —- LENGTH CODE OF 7 IN L2. ALSO, L2 MUST
NOT BE LARGER THAN COR EQUAL TO tLl.

DESCRIPTION

THE ROUTINE CHECKS OPERAND SIZE AND SETS THE SIGN VALUE.
TWO COPIES OF THE MULTIPLIER OR DIVISCR ARE STURED.

THEN,

STRAIGHT COPY
SKEWED CUPY

AUX STORAGE
FIELD
0018-001F
0038-008F

POINTER FOR
LOW-CRUER BYTE
008C
OO0BE
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DESCRIPTION CONTINUED

MULTIPLY OGP

1.
2.

4o

TEST FOR ENUUGH ZEROES IN MULTIPLICAND FIELD.

SHIFY THE MOST SIGNIFICANT BYTE AND THE FOLLOWING
BYTES OF THE MULTIPLICAND TO THE HIGH-ORDER POSITIONS
OF THE MULTIPLICAND FIELD. SUPPLY ZERQOES FOR THE
VACATEC BYTES, REMOVE SIGN.

STARTING WITH THE LOW-ORDER, TEST EACH DIGIT OF
MULTIPLICAND. TRUE ADD If UNDER 5, SUBTRACT If OVER
4. ENTER CALCULATE LOOP FOR EACH DIGIT. FOR THE 1ST
DIGIT, FTHE STRAIGHT MULTIPLIER WITH 90 AS THE HIGH-
ORDER BYTE IS T/C ADDED TO THE PRODUCT FIELD. THE 9
IS IN ALIGNMENT WITH THE TESTED MULTIPLICAND DIGIT.
T/C ADD CYCLES ARE CONTINUED UNTIL TEST DIGIT IS O
FOR ADD OR 9 FOR SUBTRACT.

ALTERNATE MULTIPLICAND DIGITS USE THE SKEWED MULTI-
PLIER WITH 09 AS THE HIGH-ORDER BYTE UNLESS THE TEST
DIGIT GOES TO O FOUR ADD OR 9 FDOR SUBTRACT. FOR THIS
CASEy, THE MULTIPLIER IS NOT SWITCHED.

DO SPECIAL SKEWED ADD IF NECESSARY, INSERT SIGN, AND
END THE OPERATION.

DIVIDE QP

l.

DU A TRIAL SUBTRACT TO DETERMINE IF THE QUOTIENT AND
REMAINDER CAN BE CONTAINED IN THE DIVIDEND FIELD.
SKEWED DIVISOR IS USED. A CARRY OUT OF THE HIGH—-ORDER
POSITION INDICATES A ODIVIDE CHECK. [IF DIVIDE CHECK
OCCURS, SKEWED DIVISOR IS ADDED BACK TO RESTDRE THE
DIVIDEND AND ROUTINE EXITS TO TAKE PROGRAM INTERRUPT.
FOR 1ST CALCULATE CYCLE, STRAIGHT DIVISOR WITH 90 AS
THE HIGH-ORDER BYTE IS ADDED TO THE DIVIDEND. THE 90
IS IN ALIGNMENT WITH THE HIGH-ORDER DIVIDEND BYTE.
THE ADD CYCLES CONTINUE UNTIL DIGIT TO THE RIGHT OF
THE 9 GDES TGO ZERO.

SKEWED DIVISOR WITH 09 AS THE HIGH-ORDER BYTE IS
SUBTRACTED FROM THE PREVIOUS RESULT WITH ALIGNMENT
SHIFTEL ONE DIGIT. SUBTRACT CYCLES CONTINUE UNTIL
DIGIT TO THE RIGHT OF THE 9 GODES TO NINE

ALTERNATE STRAIGHT AND SKEWED CYCLES ARE TAKEN WITH
DIVISOR SHIFTING ONE DIGIT FOR EACH CHANGE.

OPERATION ENDS WHEN THE CYCLE THAT INCLUDES THE
LEFTMOST POSITICON OF THE DIVIDEND IS COMPLETE.
QUOTIENT SIGN IS INSERTED INTO LOW-ORDER 4 BITS OF
QUOTIENT. SIGN OF REMAINDER IS INSERTED INTO LOW-
ORDER 4 BITS OF REMAINDER.
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ADDR WORD SEQUENCE NO. LABEL NEXTSEQ  NEXTLABEL STATEMENT COMMENTS

CDMD 001 T DECIMAL MULTIPLY DIVIDE ROUT INES
2582 E187 CDMD 002 SSOPFC 004 NOFILC BR IF S6=1
2584 1445 CDMD 003 GO=60%*-K40 FIX ILC FOR EXECUTE
2586 Cl0A CDOMD 004 NOFILC 006 LENCHK BR IF Gl4=0 LENGTH CHECK OVER 7
2588 AESS COMD 005 FLGERR CICY 059 SPECHK BR
258A 5515 CDMD 006 LENCHK DI=G1XL CHECK IF
258C 77€3 CDMD 007 D1=D1-HO L2 LARGER
258E EC88 CDMD 008 005 FLGERR BR IF HINZ THAN L1
2590 8DCO CDMD 009 CCCM 056 LSAVE BAL
2592 573¢C CDMD 010 RDB D1 V READ 2ND OPRAND
2594 A4EC CDOMD 011 203  SINSET BAL GO SET THE SIGN VALUE
2596 5710 CDMD 012 RDB D1 U READ 1ST OPRAND
2598 3415 COMD 013 GO=GO$K 10 START WITH REMAINDER SIGN +
2594 A4EC COMD 0Ol4 203 SINSET BAL GO SET THE SIGN VALUE
259C 10CE COMD 015 RST S K=FC RESET S REG 0414293,4,5
259€ 558D CDMD Ole6 T1=GIL ~BUILD THE
25A0 3883 CDMD 017 T1=T1$K08 STRAIGHT AND SKEWED ADDRESSES
25A2 3B15 COMD 018 T1=T1$K10 AND PUT THEM IN AUX
25A4% 1AE2 COMD 019 STH T DA, BC 00BC-STRAIGHY
25A6 4CA6 CDMD 020 P=T OOEE-SKE WED
25A8 3B25 COMD o021 T1=T1$K20
25AA TAF2 COMD 022 STH T DA, BE
25AC SF3A CDMD 023 RDB H1 V-1 —~THIS STORES THE DIVISOR
25AE 5¢FB CDMD 024 Hl=H1H PLIER IN AUX STRAIGHT ANG
25B0 TFAF CDMD 025 H1C=H1aTO+C SKEWED
2582 IFCA CDMD 026 STB H1l AS,P-1
25B4 SFF1 COMD 027 HL=H1X
2586 €946 CDM3 028 036 SSKEW BR IF Pl4=0 TAKE THIS BR IF 1 POS. FIELD
2588 573A CDMD 029 SMORE RDB D1 V-1
25BA 47F3 COMD 030 HL=D1XH+HI1L
258C 17AF COMD 031 D1C=D1aTO+C
25BE TFAA COMD 032 STB H1 AS,T-1
25C0 77CA CDMD 033 ST8 D1 AS,P-1
25C2 57F5 CDMD 034 H1=D1XL
25C4 €939 COMD 035 029 SMORE BR IF Plé=1
25C6 TFAA CDOMD 036 SSKEW STB HL AS,T-1 STORE LAST SKEWED CHAR,
25C8 S5ES5 CDOMD 037 HO=G1XL ~THIS ADJUSTS THE ADDRESS LST QP
25CA 55FD COMD 038 H1=GIL TO THE LEFT MOST POS,.
25CC 7EF1L CDMD 039 HO=HO=-H1+1
25CE 2002 CDMD 040 SET 53
25D0 71E9 COMD 041 U1C=UTI-HO+C
2502 70AS CDOMD 042 UoC=U0-TOo+C
2504 4206 CDMD 043 v=U

CDMD 044  * BREAK OUT
25D6 FOO1 CDMD 045 047 SOUT BR IF GO7=1 THE oOP
25D8 8B82 CDMD 046 106 MULTPY BR CODES
2580 AS1C COMD 047 SouT 052 DIVIDE BR

CDMD 048 = AT THIS POINT THE DIVIDE OPERATION

COMD 049  * 1S STARTED IT GOES BACK TO A COMMON

CDMD 050 * POINT WITH MULTIPLY TO SET THE RESULT SIGN

COMD 051 *
251C SAEE CDMD 052 DIVIDE 213  DVLOOP BAL GO SEE IF ANS. WILL FIT
251E ClA4 COMD 053 056 VALIDA BR IF S$4=0



ADCR

2520
2522
2524
2526
2528
252A
252C
252€
2530
2532
2934
2536
2538
253A
253C
253E
2540
2542
2544
2546
2548
254A
254C
2500
2502
2504
2506
2508
250A
250C
250E
2510
2512
2514
2516
2518
251A
254E
2550
2552
2554
2556
2558
255A
255C
255k
2560
2562
2564

oB82

WORD

G254
B07C
F580
1002
SAFO
9254
2883
SC7¢
56A2
5070
50DB
D70
2993
5981
5004
1042
56E2
SAF2
5D30
1D 8F
Fcsl
7030
AS3E
1030
TEA3
C4CF
SAEE
GDSD
EC8E
2040
5D30
5018
TDSF
4708
iD30
Dige
AS3C
ClAl
5CC2
2FC3
€S58
1Fé68
E45D
3F13
5730
61F5
7730
6443
88C2

571A

SEQUENCE NO.

CDMD 054
COMD 055
COMD 056
COMD 057
COMD 058
CDMD 059
COMD 060
COMD 061
COMD 062
COMD 063
CDMD 064
CDMD 065
COMD 066
CDMD 067
COMD 068
COMD 069
COMD 070
COMD 071
CDMD 072
COMD 073
COMD 074
COMD 075
COMD 076
CDMD 077
COMD 078
CDMD 079
COMD 080
COMD 081
CDMD 082
CDMD 83
COMD 084
CDMD 085
COMD 086
CDMD 087
COMD 088
CDMD 089
COMD 090
COMD 091
COMD 092
COMD 093
COMD 094
COMD 095
COMD 096
COMD 097
CDMD 098
CDMD 099
COMD 100
COMD 101
CDMD 102
COMD 103
COMD 104
COMD 105
COMD 106

LABEL
DATEXP

VALIDA

VALIFL

ENTYA
ENTYB

OTHLOP

OTALOP

*
*
3

ARDN

CHECK

ARDNB

ARDNC

MULTPY

NEXTSEQ
CCCM 064
CCOM 071

062

214
CCOM 064

BPSW 003

215

077
069
091
213

084

080
068
054

096

098

138

NEXTLABEL
LRSTR
FLGDEX
VALIFL

ovLorB
LRSTR

PROG

DVLOPL

OTHLOP
ENTYB
CHECK
ovLooP

ARDN

CTALQOP
ENTYA
DATEXP

ARDNB

ARDNC

MEND

STAT EMENT

BAL

BR

BR IF §3=0
RST S K=90
BAL

BAL
T1=0$K08B

BR

RDH D DA,AC
RDB P1 D
Pl=P1lH

STB P1 D
11=0$K09
10=11X
U=u+1

RST S K=94
ROH D DA, BC
BAL

RDB P1 V
P1C=P1aI0+C
BR IF L7=0
STB PL V

BR

STB PL V
HO=HO-TO

BR IF ZI=0
BAL
Z=pP10K90

BR IF HINZ
SET S5

RDB P1 V
D1=P1H
PlC=Piall+C
P1=D1H+P1L
ST Pl V

BR IF $5=0
BR

BR IF S4=1
RDH P DA, 88
H1=0$KO0C

BR IF Pl4=0
H1=H1OK06
BR IfF GO2=1
H1=H1$KO01
RDB D1 V
D1=D1%$H1
STB D1 V
G0=G0 +G0

BR

RDB D1 U-1

CLDAD=%*E60, EC LEVEL=128211
COMMENTS

PAGE

THIS RESTORES LOCAL STORAGE AND
FLAGS A DATA EXCEPTION INTERUPT
IF S3=1 A DIVIDE EXCEPTION EXIST
ACD BACK IN
THE VALUE
SuB
AND FLAG
DIV. EXCEP. INTER.
GETY
RID
OF
SIGN

RESET S REG 0,3,5
GET THE STRAIGHT ADDRESS

THIS
SETS
THE
Quo
SIGN

CHECK

71



ADDR

0B84
0B86
oB8s
0B8A
V]:3:19
OB8E
0890
0892
0894
0BS6
0898
0B9A
089C
UBSE
0B8A0
OBA2
0BA4
0BA6
OBA3B
0BAA
OBAC
OBAE
0BBO
08B2
0884
osBo
0BB8
0BBA
0o8BC
OBBE
UBLO
0BC2
o8L4
08C6
oBC8
08CA
08CC
0BCE
0800
08D2
08D4
0BD6
osD8
0880
318C
318BE
31C0
31C2
31C4
31Cé6
31C8
31CA
31CC

WORD

A317
2FFF
F483
5004
5224
SEF9
2BG7
E5S7
2040
0004
17AF
5730
D1A1
7718
7838
2FFF
C498
5006
5226
D1C3
5778
7710
T7AF
c181
E5C2
B1BC
0B9D
E0C2
4086
1002
9AFQ
54F9
9254
27C3
€94C
1768
EFS1
3713
5F 10
6F15
710
2A07
A8DE
A520
2040
4826
5789
c5C6
CBSF
0C8E
D1DA
EOEE
7B1A

SEQUENCE NO.

COMD 107
COMD 108
COMD 109
COMD 110
COMD 111
COMD 112
COMD 113
CDMD 114
COMD 115
COMD 116
CDMD 117
COMD 118
CDMD 119
COMD 120
CDMD 121
COMD 122
COMD 123
CDMD 124
CDMD 125
CDMD 126
COMD 127
CDMD 128
CDMD 129
COMD 130
COMD 131
CDMD 132
COMD 133
COMD 134
CDOMD 135
CDMD 136
COMD 137
COMD 138
COMD 139
CDMD 140
CDMD 141
COMD 142
CDMD 143
CDMD 144
CDMD 145
CDMD 146
CDMD 147
CDMD 148
COMD 149
CDMD 150
CDMD 151
CDMD 152
COMD 153
CDMD 154
CDMD 155
CDMD 156
CDMD 157
CDOMD 158
CDMD 159

LABEL NEXTSEQ
150
106
116
MNZERO
MLUPA
121
MZER
117
138
150
138
151
ENDING
138
214
MEND
CCOM 064
143
MASCI 145
MPLUS
CICY 004
EREXCP O 054
MSTART
MSB
MSJKA 156
MSA
174
MSHI 166
MSSTOR

NEXTLABEL
EREXCP N

MULTPY

MNZERD

MZER

MLUPA

MEND

EREXCP 0
MEND
MSTART

MEND

DvLOPB
LRSTR
MASCI

MPLUS

CHECK
DATEXP

MS A

MSLCW
MsSC

STATEMENT

BR IF D1=NZ
Hl1=HL+KFF
BR IF AC=1
U=U+1
vV=V+l
H1=HO

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 Tl Vel
Hl=HLl +KFF
BR IF INZ
U=u-1
v=V=-1

BR IF $5=1
DL=D1H

STB D1 U
D1C=D1aT0+C
BR IF S4=1
BR IF $2=0
BR
Z=T1aK90
BR IF HINZ
u=1I

RST S K=90
BAL

HL1=G0

BAL
D1=0$KOC
BR IF Pl4=0
D1=D1aKO06
BR IF Hl2=1
D1=D1%$KO1
RDB H1 U
H1=H1$D1
STB H1 U
T0=0

BR

BR

SET S5

1=V

T1=D1

BR IF 50=0
Z=T1aK99
RST S K=78
BR IF S5=0
BR IF HINZ
ST3 71 U-1

CLOAD=%*E60,

COMMENTS

FIELD FOR
ENOUGH ZEROS

STORE THE
isT
oP
SHIFTED
10
LEFT

RID 06
SIGN

SET THE
SIGN
FOR
REMAIN
AND
PRODUCT

THIS
DOES
THE
ACTUAL
MULTIPLY
S0 1-Sus
0-ADD
$5 0-LOW HALF

EC LEVEL=128211 PAGE
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ADDR

31CE
3100
3102
3104
31D6
3108
31EE
31F0
31F2
31F4
31F6
31F8
31FA
31€C
31CA
310C
31DE
31E0
3182
31E4
31E6
31t8
31EA
31EC
274A
274C
214k

WORD

5886
5710
0040
2EFF
C4CO
¢pBa
2040
2ASG5
S6E2
57C9
1cCC
(BBS
F4EB
A74C
FOCB
5880
2A93
56F2
57CS
10CQ
cBB1l
EQGED
3002
A74C
5C179
428¢€
5030
SF6A
TUFF
1D3A
C34F
TBAF
0Cg02
C5E2
GBSF
2002
ClEs
ECCA
B1CC
FOCA
5710
4788
Bi1C2
5773
0769
F4F5
AS20
F77C
CT719
F4FD
143D
128E

SEQUENCE NO.

CDMD
COMD
COMD
CDMD
CDMD
CDMD
CDMD
CDMY
COMD
CDMD
CDMD
COMD
COMD
CoML
COMD
CDMD
CDMD
COMD
CDMD
CDMD
CDMD
CDMD
CDMD
CDMD
CDMD
COMD
CDMD
CDMD
COMD
CDMD
CDMD
CDMD
COMD
CDMD
COMD
COMD
CDMD
CDMD
COMD
COMD
CDMD
CDMD
CDMD
COMD
COMD
CDMD
CDMD
CDMD
COMD
COMD
CDMD
CDMD
CDMD

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
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212

LABEL

MSC

MSLOW

SuBCYC
ADDCYC
MSJK

CALLOP
MSCLOP

MSJA

MSKY

SINSET

SIGVAL

EXIT

NEXTSEQ

153
133

182
185
158

183

185

186

196

199
184
159
184

154

207
054
211

211

NEXTLABEL

MSB
ENDING

SuBCYC
CALLGP
MSHI

ADDCYC

CALLOP

MSCLOP

MSJA

MSKY
MS JK
MSSTOR
MS JK

MSUKA

SIGVAL
DATEXP
EXIT

EXIT

STATEMENT

I1=1-1

RDB D1 U
RST S5
HO=HO +KFF
BR IF INZ
BR

SET S5
TO=0$K90
RDH D DA, BC
P0O=D1

RST SO

Z=T 1+#KBO

BR IF AC=1
BR

BR IF LZ=0
Ti=TI1L
T0=0%$K09
RDH D DA, BE
PO=D1

RST SO
L=T1+KO0B

BR IF HZ=0
SET S K=90
BR

D1=PO

v=1

RDB Pl V
RDB H1 AS,D-1
P1C=PlaH1l+C
ST8 P1 V-1
BR IF Dl4=1
T1C=T1aT0+C
RST S3

BR IF S0=0
Z=T1aK99
SET S3

BR IF $5=0
BR IF HINZ
B8R

BR IF LINZ
RDB 01 U
T1=D1lH+T1L
BR

D1=D1XH
1=D1+K60

BR IF AC=1
BR

BR {F D13=0
Z=D1+K10

BR IF AC=1
G0=6G0oK30
RTN

CLOAD=*E60y EC LEVEL=128211
COMMENTS

1-HI HALF

HO=NUMBER OF BYTES

CALCULATE
Loop

SIGN CHECK AND SET ROU
GO IS USED TO PUY THE SIGNS

BRANCH TO DATA EXCEPTION

1010- PLUS 1101-MINUS
1011- MINUS 1110-PLUS
1100- PLUS L111-PLUS
GO BIT 2 0=ANS MINUS 1-PLS
GO BOT 3 O=REM NEG 1-PLUS

PAGE
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AL UR

1AEE
1AF0
1AF2
1AFa4
1AF6
LAFSB
1AFA
1AFC
1AFE

CUMD
COMD
CDMD
COMD
CDMD
COMD
COMD
COMD
CbMD
COMD
COMD
CUMD
CDMD
CDMD
COMD
CDMD
COMD
COMD
CDMD
COMD
COMD
COMD
COMD
COMD
COMD
CDMD
COMD
COMD
CDMD
CoMD
CDMD
CDMD
CDMD
CDMD
CDMD
CDMD
CDMD
CDMD
CDOMD
CbOMD
COMOD

002
004
005
006
029
036
047
052
054
056
062
068
069
0717
080
084
091
096
098
108
116
117
121
133
138
143
145
150
151
153
154
156
158
159
L66
174
182
183
184
185
186

WORD SEQUENCE NO. LABEL NEXTSEQ NEXTLABEL

3002
56F2
4206
5030
SFEA
TOFF
7D3A
€375
128E

cicy
CDMD
CIMD
COMD
COMD
COMD
CDMD
CIMD
COMD
COMD
COMD
COMD
COMD
CDMD
CJIMD
CDMD
COMD
COMD
CDMD
COMD
CUMD
COMD
CDMD
COMD
COMD
COMD
COMD
CDMD
CDMD
COMD
COMD
COMD
CuMD
COMD
COMD
COMD
CDMD
COMD
COMD
CDMD
COMD

COMD
CDMD
COMD
CDMD
CDMD
COMD
CDMD
CuMb
CDMD

253
0c2
ocs
GC4
035
028
045
047
051
053
056
0S50
076
014
0€&9
oe2
079
0G4
066
046
114
123
119
1€5
162
14l
143
1C7
132
164
2C2
154
174
168
1£8
157
132
1€1
167
173
10

213 pvLOooP
214 DvVLOPB
215 DvLOPC
216 ALOOP
217
218
219
220
221

CICY 254

CDMD 150 CDMD 206

COMD 109

COMD 126 CDMD 131

CbMD 130

CDMD 199
CDOMD 183

216 ALOOP

STATEMENT

SET S K=90
ROH D DA, BE
vV=uU

RGCB Pl V

RDB H1 AS,D-1
PlC=PlaHl+C
STB P1 V-1

BR IF Dl4=1
RTN

CLOAD=%E60, EC LEVEL=128211 PAGE
COMMENTS

SET S 043 FOR SUB CYCLE
GET THE SKEWED ADDRESS
SET UP V FOR tLOOP
ACTUAL LOOP
FOR DOING
THE ADD OR
SUB FUNCTION

I ST S22 222 R 22 2 2 2

* CRCSS REFERENCE FOR CSECT COMD #
T P S R P S L R L L S 2

COMD 134

T4



CDMD
COMD
COMD
CDOMD
CDMD
CDOMD
CDMD
CDOMD
COMD

196
199
203
207
211
213
214
215
216

CDMD
CDMD
COMD
COMD
CDMD
CDOMD
CDMD
COMD
COMD

163
156
011
205
2C17
052
058
071
220

COMD 014

CDMD 209
CDMO 080
CDMD 137

CNVR 070

ok kg iok kR Rk Rk kxR ki kkokk k& K

* CROSS REFERENCE FOR CSECT CDMD *
Aok ook ok ok ok R ok R R R ok ok ok R

CLOAD=%E60,

EC LEVEL=128211
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CDOVD  DESCKRIPTIVE TEXT

S L I I I T T I T I
* * ¥ * * & *
® ENTRY % UPERATION * BYTE 1 * BYTE 2 * BYTE 3 % BYVTE 4 %
PP —— - S * * *
%« RRUPLD * BINARY DIVIDE * 10 * Rl R2 * * *
%« RXOPSD * BINARY DIVIDE * 5D * R1 X2 * B2 D2 * D2 *
P T I I T I I I T L e T T T T T T T TSI I,

HBJECTIVES

AUDR

19F3
19FA
19FC
19¢¢E
2218
221A
¢ 1C
22 1k
2¢20
27222
2224
2226
2228
222A
222C
22 2E
2230
2232
2234
2236
2238
223A
223C

THE DIVIDEND (1ST OPERAND) IS DIVIDED BY THE
DIVISOR (2ND UPERAND). THE QUOTIENT AND
REMAINDER ARE PLACED IN THE FIRST OPERAND LOCATION.

THE DIVIDEND IS A 64 BIT SIGNED INTEGER THAT MUST
BE LOCATED IN AN EVEN-0DD PAIR OF GENERAL PURPOSE
REGISTERS. THE DIVISOR IS A 32 BIT SIGNED INTEGER.
THE QUOTIENT SIGN IS DETERMINED BY THE RULES OF
ALGEBRA.

WURD SEQUENCE Nu. LABEL NEXTSEQ NEXTLABEL STATEMENT
CbvVd 001 T BINAKY DIVIDE RUUT INES

t1FD COvD 002 KROP1D Ug4  REGLAB BR IF S6=1

3485 COVD 0C3 GO=GOs$K80

837C COvD 004 NEGLAB CCOM 029  Lokd BAL

A21E Covh 005 009 MEET BR

5018 COVD 006 RXOP5D RDH D U+2

510 covdb oo7 ROH H U

5588 Cuvo 008 fi=G1lH

Fe22 CHvD 009 MEE T Oll  MEETA BR 1fF G13=0

AESS Cbvwo 010 1LY 059 SPRECHK bR

EguC2 COVD 011 MEETA (CLUM 057 LSAVEA BAL

S4A8 CDVD 012 RDH G AS,Te2

58AA Covd 013 RDH 1 AS,T-2

3815 COVD Ol4 F'L=T1$K10

52A8 CDvD 015 ‘ RDH V AS,T#2

50AA CDVD 0lé6 RDH U AS,T-2

(€34 COvD Jl17 U0 MLETE B8R 1+ B00=0

8AEOQ CDOVW 018 CCGOM 076 COMPL BAL

3B13 CDVD Ol»9 T1=T1$KO1

Ca3A ChOw 020 MEETB 023 MEETD BR {F GOO=0

S708 COVD 021 088 COMOVD BAL

3823 COVD 022 : T1=T1$KO2

4C86 CDVD 023 MEETD P=

30C2 COVD 024 SET S K=90

EXECUT IO

RE
CH

CLOAD=%E60, EC LEVEL=128211 PAGE 76

N

ADCUT THE DIVISOR

ECK FOR EVEN DIVIDEND ADDRESS
IF ODD ADDRESS, FLAG SPECIFICATION EXCEPVION
IN CICY ROUTINE AND GO STORE I NTERRUPT CODE
IN PSW.

READOUT THE DIVIDEND

DO

{F DIVIDEND MINUS, COMPLEMENT IT.
iF DIVISOR MINUS, COMPLEMENT IT.
A TRIAL SUBTRACT
IF QUOTIENT WILL FIT, OO THE DIVIDE.
IF QUUTIENT TOD LARGE, FLAG A DIVIDE EXCEPTION
AND GD TO STORE INTERRUPT CODE IN PSW.

DJ THE SUBTRACT

THE QUOTIENT AND REMAINDER ARE PLACED IN THE
FIRST OPERAND LOCATION.

COMMENTS

READ
OuT DIV

READ
ouTt
THE
DVvD

MINUS
DIV

MINUS
bvD
SETUP
AND DO



WORD

10FD
7CED
4C46
D70
7C6D
FsCC
AEFC
4052
10CE
A6F8
§25A
A6F6
3002
75FD
78ED
757D
7460
F509
A6F6
1602
825C
2C18B
611D
60CD
6330
622D
ECOD
655D
688D
€550
644D
128€
cals8
1002
79FD
78ED
157D
7460
5BC9
5209
€827
C436
STEC
Cc436
AEFC
ca428
GTEC
F839
GTF0
52D9
D5BA
D38
AEFC

SEQUENCE NU.

COVD 025
CDVW 026
CDVD 027
CDVD 028
CDVD 029
COVD 030
COVD 031
CDVD 032
CbVD 033
CDVD 034
COVD 035
COVD 036
COvw 037
COVD 038
CDVD 039
CDVD 040
COVD 041
CDVD 042
CDVD 043
CDVD 044
CDVD 045
CDVD 046
CDVD 047
CDVD 048
COVD C49
COVD 050
COVD 051
CDVD 052
CD\VD V53
COVD 054
CDVD 055
CDVD 056
cCDVD 057
CDOvD 0538
CDVD 059
CDVD Cé60
CDVD 061
CDVD 062
CDVD 063
CDVD 064
CDVD 065
CDVD 066
CDVD 067
CDVD 068
COVD 069
cbvD 070
COvD 071
CDVD 072
CDVD 073
COVD 074
cCDVD 075
CDVD 070
cCoOwW 077

LABEL

MEETC

INSERT
ARND
COMPUT

SHIFT
SHIFTA

CYCLE

ARNQ

LASELQ
NXTA

NXTD
NXTC

NEXTSEQ

032
098

047
037
046

03¢6
046

038

057

063

070V
078
100
078
098
072
100
079
102

080
080
098

NEXTLABEL

MEETC
DIVCHK

SHIFTA
ARND
SHIFT

INS ERT
SHIFT

COMPUT

CYCLE

ARNW

NXTA
NXTB
COMR
NXTB
CIVCHK
NXTD
COMR
NXTF
coMQuo

FINISH
FINISH
DIVCHK

STATEMENT

P1C=P1ZH1+C
POC=POZHO+C
P=G

P1C=P1%0D1+C
POC=P0Z0D0+C

BR IF S$3=0
BR

RDH P DC,9A
RST S K=FC
BAL

BR

BAL

SET S K=90

I1C=T1%H1+C
10C=103HO+C
Gl1C=G13D1+C
GOC=G0%DO+C
BR IF S3=1
BAL

RST S K=90
BR
PO=P0O+KO1
UlC=Uul+Ul+C
UOC=U0+U0+C
VIC=V1+V1+C
VvOC=VO+#V0+C
BR IF P0O2=1
I1C=11+11+C
10C=10+10+C
GlC=G1+G1l+C
GOC=GO+GO +C
RTN

BR IF GOO=0
RST S K=90
11C=T11%H1+C
I0C=10%HO+C
G1C=G1%D1+C
GOC=GO0XDO+C
PO=T1

P1=VO0

BR IF PO6=1
BR IF G00=0
BAL

BR IF GOO=0
B8R

BR IFf (G00O=1
BAL

BR {F POT7=1
BAL

P1=VO

BR IF S1=0

BR IF P1 BITO=1

BR

CLOAD=%E60, EC LEVEL=128211
COMMENTS

TR IAL
SUBTRACT

ERANCJ OK

SHIFT
LEFT
ROUTINE

REM -
REM SHD BE + IS +

PAGE
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AL DR

2136
2733
273A
273C
213E
2740
2742
2744
2746
2748
1708
1L7DA
170C
170DE
L7E0
17E2
17TE4
LTE6
L7E8
17EA
2EfFC
2EFE
L7€C
L7EE
17F0
17F2
17Fa
L7F6
17F8
L7FA
LTFC

CovD
CDvVD
CbvD
CovD
CDvVD
CovD
CbvD
COvVD
CDVD
cbvD
CDVD
CDvVD
CDVD
COvVD
CDVD
CbvD
CDVD
CovD
covo

002
004
006
009
o1l
020
023
032
036
037
038
046
047
057
063
069
070
072
073

STATEMENT

BR If PO7=1
BR IF Plo=1
T1=T1lH

STH V AS,T¢2
STH U AS,T-2

T1=71*-K10

STH G AS,T+2
STH I AS,T-2

BAL

BR

SET S K=10
UlC=0-Ul+C
uoC=0-U0+C
V1C=0-V1+C
VOC=0-v0+C
11C=0-11+C
10C=0-10+C
GiC=0-G1+C
GOC=0-GO+C
RTN

BAL

BR

SEY S K=10
BR If S$3=1
RST S1

SET S K=90
UlC=0-U1l+C
U0C=0-U0+C
V1C=0-V1+C
VOC=0-VO0+C
RTN

CLOAD=%*E60,
COMMENTS

EC LEVEL=128211

COmp
DvD

GO FLAG DIVIDE CHECK AND INTRPT

LR RSS2 22222222 22222 22 222 R 2 L 2

* CROSS REFERENCE FOR CSECT CDVD *
EREFERIRRERARER R ER R Rk R Aok &

WURD SEQUENCE NO. LABEL NEXTSEQ NEXTLABEL
F820 CDVD 078 NXTB 073 NXTC
cD25 cDvb €79 NXTF 069 LABELGQ
$BBB CbvD 080 FINISH
12A8 COvVD 081
T0AA COVD 082
1B15 COVD €83
14A8 COVD 084
T8AA cCbvb 085
5256 Covb 086 CCUM 065 LRSTRA
ABDE CDVD 087 CICY 004 CHECK
2002 COVD 088 COMDVD
7118 COVD 089
7008 CDVD 090
7338 covD 091
7228 CDVD 092
7968 cCOvD 093 CMDVA
7888 CDVD 094
7558 COVD 095
7448 COVD 096
128E CDVD 097
5256 CDvD 098 DI VCHK CCOM 065 LRSTRA
AB62 CDVD 099 CNVR 120 LABl4
20602 CDVD 100 COMR
F5€E3 COVD 101 093 CMDVA
goos CDVD 102 COMQUO
3002 CDVD 103
7118 COVD 104
1068 COVD 105
7338 COVD 106
7228 CDVD 107
128E CDVD 108
CICY 1¢0
COVD 0cC2
CICY 152
CDVYD 0C5
CDVD 0C9
CDVD 017
CDVD 020
CDVD 030
CDOVD 042
CDVD 035
CDVD 045
CDVD 036 CDVD 043
COVD 034
COVD 0f1
CDOVD 0%87
CDVD 079
CDVD 0¢€5
cNvD 070

COVD 018

PAGE
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COvD
COvD
Cbvo
CDVD
COVD
CcOvu
CDVD
Cuvo

078
079
080
088
093
0g8
100
102

CCvD
CDVD
CIvD
CDVD
CavD
CuvD
CDVD
COVD

0eEb
072
075
021
101
031
0e7
0713

COVD 068

COVD 076

COVD 069
CuVD 071

CDVD 077

EE2 2232232 SRS 222 22 2 2 ]

* CRUSS REFERENCE FOR CSECY CDVD =*
ROk Rk ROk Rk ok kR ok R kR ok &

CLOAD=%E60,

EC LEVEL=128211

PAGE
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CFAD DESCRIPTIVE TEXT

ENTRY IS MADE TO THE —-CFAD— ROUTINE FROM FLCATING
POINT I-CYCLES ~CFCY-. THE NORMALIZED AND UNNORMALIZED
ADD OR SUBTRACT, AND COMPARE OP CODES LISTED BELOW ARE
HANDLED BY THIS ROUTINE.

(2222 R R 22 2 2 R S s R St 222 RS RS R 2RSS RSS2 S E2 S22 22 2 2 2

* 0P CODE TYPE * BYTE L * BYVE 2 * BYTE 3 * BYTE 4 *
P T R e R R P R S R RS R S SR 2 P 2SR 2 RIS SRR T 3
# RR CCMPARE (LONG) ¥ 29 ¥ R1 R2 * * *

——————e ————% —-—% * -%
* RR ADD NORM. (LUNG) * 2A * R1 R2 * * *
r—————e - * * * * *
* RR SUBe NORM. {LGNG) * 28 * Rl R2 % * *
* it S *— —% -%
& RR ADD UNORM. (LONG) * 2€ * R1 R2 * * *
e ——————— e e e e K e e S *
* RR SUB UNORM. (LCNG) * 2F * R1 R2 * * *
O — SR SRS + S YRR,
% RR COMPARE {SHORT) * 39 * R1 R2 * * *
Ko = ————— e e E————— * * * *
% RR ADD NORM, {SHORT) ¥ 3A * R1 R2 * * *
Koo e e e e e e e e e R e e e R & -%
*# RR SUB NORMe (SHORT) = 38 ¥ R1 R2 % * *
K mm e ——————————— O * * - *
« RR ADD UNURM. (SHORT) = 3E * Rl R2 * * *
* - - S *- -% * ——
# RR SUB UNURMe. {SHORT) * 3F * R1 R2 * * *
Femm - - - - —————— L e - * * *
¥ RX CCMPARE (LUONG) * 69 * R1 X2 ¥ B2 D2 * D2 *
M ——————— e L * * —_—
# RX ADD NOKM. (LUNG) * 6A ¥ R1 X2 * B2 D2 ¥ D2 *
K ————————— = —— B e o e e e e e e e *— * *®
®« RX SUB NORM. {LONG) * 68 * R1 X2 * B2 D2 * D2 *
P _— — * — —— -%
# RX ADD UNURM. {LCNG) * 6E * R1 X2 * B2 D2 ¥ D2 *
N * * —- * -%
¥ RX SUB UNORM. (LONG) =* 6F * R1 X2 * B2 D2 * D2 *
Hrm e ————— -—% * L T ——
*¥ RX COMPARE {SHORT) * 79 * R1 X2 * B2 D2 * D2 *
* * * * —— *
* RX ADD NURM. {SHORT) * TA * R2 X2 * B2 D2 % D2 *
B L S *- * * ——
®# RX SUB NORM. {SHORT) * B * R2 X2 * B2 D2 * D2 *
K- - * ————% * -%
& RX ADD UNORM. (SHORT) * TE * Rl X2 * B2 D2 * D2 *
K m e -—% - Fmm e $mmmm e ¥
® RX SUB UNORM. {SHORT) =% 1F * R1 X2 * B2 D2 * D2 *
B - —— R S - *

CLOAD=*E60, EC LEVEL=128211 PAGE 80

OBJECTIVES

COMPARE UPS - THE FIRST OPERAND IS COMPARED WITH
THE SECOND OPERAND. THE CONDITION CODE
IS SET TO INDICATE THE RESULY OF THE

COMPARE.,

COMPARISON TAKES INTO ACCOUNT

THE SIGN, FRACTION, AND EXPONENT OF
EACH OPERAND.

ADD OPS -~ THE SECOND OPERAND 1S ADDED TO THE
FIRST DPERAND, AND THE SUM IS PLACED
IN THE FIRST OPERAND LOCATION. FOR
SHORT OP FORMATS, THE LOW ORDER HALVES
OF THE FLOATING POINT REGISVERS ARE

NOT USED.

CHARACTERISTICS ARE ALIGNED BEFORE
ADDITION TAKES PLACE.

SUBTRACT OPS~ THE SECOND OPERAND [S SUBTRACTED
FROM THE FIRSYT OPERAND, AND THE
DIFFERENCE IS PLACED IN THE FIRST
OPERAND LOCATION. FOR SHCRT OP FORMATS
THE LOW ORDER HALVES OF THE FLOATING
POINT REGISTERS ARE NOT USED.

CHARACTER]I STICS ARE ALIGNED BEFORE

SUBTRACTION TAKES PLACE.

CONDITION CODES

COMPARE

ADD
AND
SUBTRACT

0=0PERANDS ARE EQUAL
1=FIRSYT OPERAND IS LOW
2=FIRST QPERAND IS HIGH

0=RESULT FRACTION IS ZEROD
1=RESULT IS LESS THAN ZERO
2=RESULT IS GREATER THAN ZERD
3=RESULT EXPONENT OVERFLOWS



ADDR

0972

0974
0976
0978
097A
097C
0917E
0980
0982
J984

0986
0988
098A
V9 8C
U98BE
0960

0992
09G4
0996
0998
099A
099C
U99E
U9A0
09A2
09A4
09A6
09A8
U9AA
09AC
U9AE
U9BO
J9B2
V984
09B6
0988
09BA
098C
Q9BE
U9Co
09C2
09C4
09Cé6
09C8
09CA

WORD

3835
SADO
5£79
SAE2
8212
2co07
SE69
5€D9
2040
7671

E48E
F4951
56C9
8666
F48B
0040

57ES
1Cel
FOlA
1C 8D
CClE
3002
1C &5
ECAS
2CF3
FOBF
D1Bé
B35
8212
AE56
9ADO
5AE2
8212
89C0
1E85
CcD3C
3E85
A656
0040
3B35
coo8
D1CB
75AD
8SCE
C5Cs

SEQUENCE NG.

CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD

001
002
003
004
005
006
007
008
009
010
oll
012
013
Ol4
015
olé
o7
018
CcL9
020
021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042
043
Q44
045
046
047
048
049
050
051
052
053

LABEL NEXTSEQ

#* % R 3t -y

ASEQ ALOT=72
SCAD

CFCO
CFCO
*
HAV1BC
NOTOVF
NOT18C
*
TCCTRL
THISAD
TRUE
SPEEDY
CFCO
CFCO
CFCO
CFCO
SHIFR1

DESADD CFCo
NOSHIF

ADD

R2TRUE

R2GUAR

078

090

022
023

027
020

029

031

034

047
043

090
007
078

090
048

046

007

053

055
051

NEXTLABEL

STOREZ2

RDOPER

NOTOVF
NOT18L

TCCTRL
HAV18C

THISAD

TRUE

SPEEDY

NOSHIF
SHIFR]1

RDOPER
SHIFR4
STORE2

RDOPER
ADD

DESADD

SHIFR4

R2GUAR

CHKNOR
R2TRUE

CLOAD=*E60y EC LEVEL=128211 PAGE
STATEMENT COMMENTS

ADD, SUBTRACTy COMPARE FLOATING POINT

T1=T1$K30 ** T=ADD OF SAVE AREA-38 DR 78 IN AUX

BAL SAVE 2ND OPERAND
D1=HO SAVE R2 EXPONENT

RDH T CA,BC GET R1 ADDRESS

BAL GET R1 OPERAND

PO=0 ,

DO=HO SAVE R1 EXP

P1=HO SAVE Rl EXP FOR ORIG SIGN

SET S5 #x S5 WILL BE RST IF Rl MUST BE RIGHT SHIFT
DO=D0-D1+1 SUBTRACT R1EXP-R2EXP

NO 1BC INDe. R1 MUST SHIFT DO HAS COUNT
BR IF NOVFL

BR IF AC=1 OVFL IS ON

PO=D0 ** SHIFT COUNT TRUE FORM TO PO
BR

BR IF AC=1

RST S5 #% NO 1BC R1 IS SMALL-MUST SHIFT
R2 IS RES EXP MOVE R2 EXP TO R1 OPERAND

HO=D1

PO=P0-DO+1 ** SHIFT COUNT IS IN COMP, MUST RECOMP
BR IF GO7=0 BR IF ADD COMP CTRL {S OK
PO=P0ODOK80 SUB,COMP-MUST INVERT T/C BIY
BR IFf P0O0=0 BR IF TRUE

SET S K=90 ** SET COMP CTRL AND CARRY
PO=PO*-K80 REMOVE SIGN FROM SHIFT COUNT
BR IF HZ=0 BR IF NO HI COUNT ALIGNMENT
PO=0$KOF USE COUNT OF 15 TO ZERO 0OUT REG
BR IF LZ=0 BR IF EXPONENTS ARE EQUAL

BR IF S$5=0 BR IF R1 MUST SHIFT
T1=T1$K30 = R2 SAVE

BAL GET R2

BAL

BAL PUT SHIFTED R2 BACK IN SAVE
RDH T DA,BC GET R1 ADD T=00X8

BAL

BR

HO=HO*-K80 MAKE RESULT SIGN +

BR IF P10=0 BR If ORIG SIGN # SIGN IS OK
HO=HO$K80 ORIG WAS - MAKE RES -

BAL GO SHIFT R1 RIGHT

RST S5 **  NO SHIFT RST S5 FOR GUARD DIGIV CTRL
T1=T1$K30 T= 38 OR 78 =R2 SAVE

RST S1 FOR GUARD SIGNIFf. TEST

BR IF §5=1 BR IF GUARD IS R2
G1lC=G1%TO+C DO SIG TEST ON R1

BR

BR IF S0=0 D TRUE ADD

81



ADUR

uyCC
D9CE
0900
09D2
09D4
09D6
0908
09DA
090C
09DE
O9EQ
U9E2
09k 4
09ES
O9ES8
O9EA
O9EC
V9EE
U9FO0
J9F2
0U9F 4
u9F 6

09F8
U9FA
J9FC
O9FE

0AGO
UAQ2
VAO4
0A C6
0AQ8
OAOQA
0A0C
OAOQE
0A 10
0Al2
OAl4
UA1l6
0Als8

OA1lA
0A1lC
0AlEe
0A20
0A22
OA24
0A26
0A28

OA2A

WORC

1558
D052
0008
A704
SAE2
CSEE
F5DE
0062
89EE
1E8D
EQ70
0068
206C2
7558
DOéC
00C8
93¢€4
EQTF
9258
D5FS
F5F9
ABDC

CET7D
ACA4
AS1A
FS5A9

5CC2
D5CA
0043
OFF3
C4C2
AlE4
2EFF
E4S56
F459
2507
§AQ6
F4S3
ED1F

2CQ7
8260
2080
1E80D
2703
25C7
8AC6
2A13

2C13

SEQUENCE NU.

CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD

054
055
056
057
058
059
060
061
062
063
064
065
066
o677
068
069
070
071
072
073
074
075
a76
077
078
079
080
081
082
083
084
085
a86
087
088
089
090
091
092
093
C94
095
096
097
098
099
100
101
102
103
104
105
106

LABEL

CHKNOR

NORM

NOCARY

SAVSIG
TCOMPU
CPFIN

*
COMNZ

COMPNE

NOTCP
*

CONORM

HAL1BC

NOOVER
UNDERF
*
*

TAKEIN

FRACOV
*

NEXTSEQ

CFCO

CFCO

CCOM

CICy

CL06
CLOG

CFCO

CFHA

057
120

071
063

071

072

070

103
080
066
077
077
003

079
052
082
104

123
118

118
034

093
094

085
091
099

029

085

NEXTLABEL

NORM
COMPUT

TCCMPU
NOC ARY

TCCMPU

CPFIN

SAVSIG

RECQOMP
NCTCP
LRSTRB
COMNZ
COMNZ
CHECKX

COMPNE
0P95 A
SETNZ
FRACCV

FRACZO
UNOREN

UNGOREN
SHIFL4

NOOVER
UNDERF

CONORM
HA1BC
TAKEIN

DIVNO{

CONGRM

STATEMENT

G1C=0-G1+C
BR IF G05=0
RST S1
BAL
RDH T DA,8C

BR {F S0=0

BR IF §$3=0

RST S3

BR

HO=HOOK80

BR IF G06=0

RST S1

SET S3
GLC=0-G1+C

BR IF G05=0

RST S1

BAL

BR {F GO6=1

BAL

BR IF S1=1

BR IF S3=1

BR ** RES =0

BR IF HOO=1

BR IF 53=1

RDH P DA,B8
BR IF S1=0
BR IF GO5=1
2=H1¥-KOF
BR {F INZ
BAL

HO=HO +KFF
BR IF NOVFL
BR If AC=1
Gl=0 *%
BR

BR IF AC=1
BR IF P12=1

CLOAD=*E60,
COMMENTS

EC LEVEL=128211 PAGE

R2 GUARD COMP

*% UNORMAL IZED-GUARD NOT TESTED FOR SIGNIFI.

GO ADDyS+C RLZR2

GET R1 ADDRESS

BR IF TRUE COMPUTE
COMPLIMENT —-CHECK CARRY

ALL OK RESULT [S TRUE FORM
INV SIGN-COMP QP -MUST RECOMP
BR If COMPARE

RST S1 FOR RES CHECK OF COMP
COMP GUARD

SAVE GUARD SIGNIF.
TEST BIT

BR IF NORMAL.
UNORM. RST SIG.

BR IF ADD OR SuB

SET
BR IF UVERFLOW ON CMP.-—NOT-0
COND
CODE
BR IF NEG
SET CC 2
SET CC 1
BR IF CARR RES NOT O
FRACTION MUST SHIFT RIGHT 4
RESTORE P
GO CHECK SIG MASK

CHECK HI DIGIT FOR NORMALIZING
BR IF NO NORMALIZE REQUIRED

DECREMENT EXPONENT

ZERO GUARD-HAVE 1BC NO UNDERFLOW

EXPONENT HAS UNDERFLOWED

IF UNDF §S MASKED RESULT IS 0°'D OUT
IF NOT MASKED CONT NORM. BUT TAKE INTER.

P0O=0

BR #x UNDERFLOW BUT

SET S4
HO=HOOK80
D1=0%$K0D
Gl=0

BR
T0=0%$K01

PO=08KO01

SET CCO

NO INT,GO STORE O0,REST I,G0 ICYC

REMEMBER INT

INVERT SIGN

UNDERFLOW INT CODE

ZERO OUT GUARD

CONTINUE NORMALIZING

FRAC.HAS OVERF. INSERT 01 FOR
RIGHT SHIFT

SET SHIFT COUNT =1

82



ADDR

0A2C
VA 2EF
UA30
UA32
UA 34
0A36
0A38
0A3A
0A 3¢
UA3E
VA 40
OA42
VA44
VA46
OA 48

VA 4A
0A4C
OA4E
0AS0
0AS52
OA54
0AS6
0AS8
JASA
0ASC

CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD

WORD

AE56
5CC2
2A07
2E18B
E4BB
F480
8A42
F489
1£80
27C3
2C80
2C25
CE48
1C7D
B266

FD4F
2EQ7
1E85
9ADO
925A
2CQ07
FD58
ABDE
2BE3
SC70

SEQUENCE NO.

CFAD 107
CFAD 108
CFAD 109
CFAD 110
CFAD 111
CFAD 112
CFAD 113
CFAD 114
CFAD 115
CFAD 116
CFAD 117
CFAD 118
CFAD 119
CFAD 120
CFAD 121
CFAD 122
CFAD 123
CFAD 124
CFAD 125
CFAD 126
CFAD 127
CFAD 128
CFAD 129
CFAD 130
CFAD 131
CFAD 132
CFAD 133

CFCY
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD

0€l

019
021

089

073
077
071

CFCY 062

LABEL

NO1BC
ACBRAN
EXPQV

UNGREN

FIN
*
FRACZO0

SIGINT

TSIGIN

AEND

CFAD 062

CFAD 074

NEXT

CFCO

CFHA

CFCO

CCOM

CICy

BPSW

CFCY 063

SEQ

007

114
115
118
113

121
032
125
078
067

131
004

003

CFCY

CLOAD=%E60, EC LEVEL=128211 PAGE

NEXTLABEL STATEMENT COMMENTS
SHIFR4 BAL
RDH P DA,B8 RESTORE P
T0=0
HO=HO +K01 INC EXPONENT
ACERAN BR If OVFL CHECK
EXPQOV BR [Ff AC=1 FOR EXPONENT OVERFLOW
UNOREN BR %% NO 1BC—NO OVERFLOW-GO SET CC+STORE RESULT
NOL1BC BR IF AC=1
HO=HOOK80 INVERT SIGN
D1=08KO0C SET OVERF INT CODE
SET S4 REMEMBER INT 7O BE TAKEN
P0=0$K20 SEYT CC 2 +
FIN BR 1f H00=0 IF PBS CC IS CORRECT
PO=POOK70 RES - CORRECT CC =1
STORE1 BR STORE RESULT,RESTORE I , GO TQ
I CYCLES OR INTER. IF Sé4=1
SIGINT BR IF P13=1 BR IF SIG INT NOT MASKED

HO=0

ZERO OUT EXP —-NO INT

HO=HO*-K80 MAKE TRUE ZERO
STORE2 BAL STORE O RES
LRSTRC BAL RESTORE 1

P0=0 cco
TSIGIN BR IF P13=1
CHECK BR

T1=08$K0E
PROG BR

22T RS2 S22 22 2222 2222222 22 22 L 2

* CROSS REFERENCE FOR CSECT CFAD =
AR AR RE AR R RE RN KRR R RR G &

066 CFCY 067
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CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD

085
091
093
094
099
104
113
114
115
118
121
123
125
131

CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD
CFAD

062
0s3
0&9
0so
0S4
QOEQ
114
111
112
ot4
119

123
129

CFAD 103

CFAD 086 CFAD 113

PEEI SIS SIS RSS2 S22 2222 S22 2L S LY

* CROSS REFERENCE FOR CSECT CFAD *
HEUXERERERKERRREXEE RS RREBRRREKEE X

CLOAD=%E60,

EC LEVEL=128211

PAGE 84



ADDR

2656
2658
205A
265C
26 5E
2660
2662
2664
2666
2668
266A
266C
26EE
26170
2012
2674
616
2618
207A
261C
2617E

21E4
21E6
21E8
21EA
21EC
2 1EE
21F0
21F2
2iF4
21F6
21F8
21FA
21FC
21FE
2200
2202
2204
2206

WORD

Fa45C
4953
F46F
4153
5115
4013
5CC5
4303
5335
4233
5225
4923
5965
4893
58¢&5
4F 83
SFF5
4AF3
2CFF
C4D6
128E

S5FF3
48F5
5883
4GE€5
5993
Fal4
4595
128E
4295
5223
4325
5233
4035
5003
4105
5113
4515
128€

SEQUENCE NO.

CrCO OO0l
CFCO 002
CFCO 003
CFCO 004
CFCO 005
CFCO 006
CFCO 007
CFCO 008
CFCO 009
CFCO 010
CFCO 011
CFCO 012
CFCO 013
CFCO 0Ol4
CFCO 015
CFCO 016
CFCO OL7
CFCO oOts
CFCO 019
CFCO 020
CFCO 021
CFCO 022
CFCO 023
CFCO 024
CFCO 025
CFCO 026
CFCO 027
CFCO 028
CFCO 029
CFCO 030
CFCO 031
CFCO 032
CFCO 033
CFCO 034
CFCO 035
CFCO 036
CFCO C37
CFCO 038
CFCO 039
CFCO 04C
CFCO 041
CFCO 042
CFCO 043
CFCO 044
CFCO 045
CFCO 046
CFCO 047
CFCO 048
CFCO 049
CFCO 050
CFCO 051
CFCO 052
CFCO 053

LR K BE B B

#* ® # 3 ¥ *

LABEL

SHIFR4

RLONG

RSHORT

SHIFL4

LONGL

NEXTSEQ

010

019

007

042

NEXTLABEL

RLONG

RSHORT

SHIFRS

LONGL

STATEMENT

CLOAD=#%E60, EC LEVEL=128211 PAGE

COMMENTS

*%x% COMMON FLOATING POINV ROUTINES #*#x

®k%x SHIFT RIGHT 4 **x

BR If GO3=0
Gl=11XH+GI1L
BR IF GO3=1
G1l=U1XH+G1lL
Ul=UlXxL
Ul=UO0OXH+U1L
U0o=U0XL
UO0=V 1IXH+UOL
V1i=VvIiXL
V1=VOXH+VIL
VO=VOXL
VO={1XH+VOL
I1=11XL
I1=I0XH+I1L
10=10XL
I0=HIXH+IOL
H1=H1XL
H1=TOXH+HIL
PO=P0O +KFF
BR IF INZ
RTN

k%% SHIFT LEFT 4

H1=H1XH
Hi=JOXL$H1H
{0=10XH
10=11XL$ IOH
il=11XH

BR IF G03=0
[1=GIXL$I1H
RTN
[1=VOXL$I1lH
VO=VOXF
VO=V1XL$VOH
V1i=V1XH
V1=UOXL$VIH
UO0=UOXH
UO=ULXL$UOH
Ul=U1XH
Ul=G1XL$U1H
RTN

BR IF LONG

UNC BRANCH TO SHORT QP
SAVE GUARD LONG

DEC SHIFTCOUNT

k¥

BR IF LONG
SHIFT IN GUARD

SHIFT IN LONG GUARD
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ADDR

OBDA
080C
0BDE
UBEO
0BE2
0BE4
UBE®6

0l36

0138
013A
013C
013t

1AD0
1AD2
1AD4
1AD6
1AD8
1ADA
1A0C

0212
0214
0216
0218
021A
021¢
021E

1364
1366
1368
136A

WORC

0o0Qs8
6FF5
4886
Fa67
4226
40C6
128¢

4E52

48E6
42E6
40E6
128E

7EAS8
18A8
F458
72A8
70A0
1B73
128€

5EA8
58A8
F4lD
52A8
50A0
1873
128¢€

F46F
7118
7008
7338

SEQUENCE NUG.

CFCO
CFCO
CFCO
CFCO
CFCO
CFCO
CFCO
CFCO
CFCO
CFCO
CFCO
CFCO
CFCO
CfFCO
CfFCO
CFCO
CFCO
CFCO
CFCo
CFCO
CFCO
cfFCo
CFCO
CFCO
CFCO
CFCO
CFCO
CFCO
CFCo
CFCO
CFCO
CFCO
CFCO
CFCO
CFCO
CFCD
CFCO
CFCO
CFCO
CFCO
CFCO
CFCO
CFCO
CFCO
CFCO
CFCO
CFCO
CFCO
CFCoO
CFCO
CFCO
CFCO
CFCO

054
055
056
057
058
059
060
061
062
063
064
065
066
067
068
069
070
071
072
073
074
075
076
077
078
079
080
081
082
083
084
085
086
087
088
089
090
091
092
093
094
095
096
097
098
099
100
101
102
103
104
105
106

LABEL
*

x
ITEST

ZSHORT

* % O Ko

ZEROUT
*®

* 9 9

STORE2

SHORTS

L R 2K 2K 3 J

RDOPER

SHORTR

LK 2R 3K 3% 3R

RECOMP

NEXTSEQ

062

083

095

108

CLOAD=%E60, EC LEVEL=128211 PAGE

NEXTLABEL STATEMENT COMMENTS

ZSHORY

SHCRTS

SHORTR

SHORTC

**%x JERO TEST *%%

RST S1 .

HlI=HI1$H1 MOVE THRU ALU -SET Sl IFf NI
1=1

BR IF GO3=1 BR IF SHORT

v=v

u=u

RTN

bk dd ZERO OUT RESULT **%

RDH H DC,9A READ ZERO CONSTANY INTO H

DC < -
- W u
Z2IITX

&% STORE ROUTINE 5%

STH H AS,T+2

STH I AS,T+2

BR IF GO3=1 BR IF SHORTY
STH V AS,T+2

STH U AS,T#0

T1=T1%-K07 RST T TO 00X8
RTN

*%% READ REGISTER **%

RDH H AS,T#2

RDH 1 AS,T#2

BR IF GO3=1 BR IF SHORT
RDH V AS,T+#2

RDH U AS,T+0

T1=T1#-KO7 Tl= X8

RTN

*%%  COMPLIMENT ROUTINE ***

BR IF GO3=1 ‘B8R 1F SHORT
UlLC=0-Ul+C
UoC=0-uo+C
V1C=0-V1+C

86



CLOAD=#E60, EC LEVEL=128211 PAGE 87
ADDR WORD SEQUENCE NO. LABEL NEXTSEQ  NEXTLABEL STATEMENT COMMENTS
136C 7228 CFCO 107 VOC=0-VO+C
136E 7598 CFCU 108 SHORTC I1C=0-11+C
1370 7888 CFCO 109 10C=0-10+C
1372 1FFB CFCO 110 HLC=0-H1+¢C
1374 ECT9 CFCO 111 113  COMPAR BR IF GO6=1 BR IF NOT COMPARE OP
1376 0002 CFCO 112 RST S3
1378 128E CFCO 113 CCOMPAR RTN
CFCO 114  *
CFCO 115 %
CFCO 116  *
CFCO 117  * x%% ADD AND DIVIDE COMUTE RI-R2 #%%
CFCO 118  *
CFCO 119 =
27D4 3BE3 CFCO 120 COMPUT T1=T1$KOE SET T TO LOW HALF 0OOXE
2706 F45C CFCO 121 124 LOCOMP BR IF GO3=0 BR IF LONG
2708 1843 CFCO 122 T1=T1%—KO4 TL = OOXA FOR SHORT 10W
27DA F469 CFCO 123 130  SHCCMP BR IF GU3=1 UNC BRANCH
27DC S6AA CFCO 124 LOCOMP ROH D AS,T-2 T= 0OXE T IS SET
27DE 717D CFCO 125 UlC=U1%D1+C TO 38 OR 78
27TEQ 7060 CFCO 126 UoC=U0%D0+C AHICH IS A
27E2 56AA CFCO 127 RDH D AS,T-2 T= 0CXC SAVE AREA
2TE4 7370 CFCO 128 V1C=V1ZD1+C FOR R2 OP
27E6 726D CFCO 129 VOC=V0Z DO +C
27€8 56AA CFCO 130 SHCOMP RDH D AS,T-2 T= 0OXA
2TEA 7970 CFCU 131 11C=11%01+C
2TEC 786D CFCU 132 10C=108D0+C
27EE 56A0 CFCO 133 ROH D AS,T+0 T= 00X8
27TF0 7D CFCU 134 H1C=H1ZD14C
27F2 C1F7 CFCO 135 137 DIVCOM BR IF S4=1 BR IF DIVIDE
27F4 128E CFCU 136 RTN Ay SoC
27F6 TE6D CFCU 137 DIVCOM HOC=HOZDO +C
27F8 128E CFCO 138 RTN
CFCO 139  *
CFCO 140 %
CFCU 141 * #%% RX OPERAND FETCH *#x
CFCO 142  *
2574 SE18 CFCO 143 R XOPER RDH H U+2
2576 5818 CFCO 144 RDH I U+2
2578 F47F CFCO 145 148 XSHORT BR IF GO3=1
257A 5218 CFCO 146 RDH V U+2
257¢C 5010 CFCO 147 RDH U U+0
257€ 128E CFCO 148 XSHORT RTN
Rk kG kE bk kR kK k
¥ CROSS REFERENCE FOR CSECT CFCO *
EEER TR AR AR KR KRR R R R R E R KK &
CFCO 007 CFAD 038 CFAD 046 CFAD 107 CFCO 026 CFDV 016 CFHA 010
CFCO 010 CFCO 0C7
CFCO 019 CFCO 0C9
CFCO 034 CFAD 087 CFHA 016 CFMD 030 CFMU 046
CFCO 042 CFCO 039
CFCO 056 CFDV 048 CFLS 025 CFMD 010 CFMU 051
CFCO 062 CFCO 059
CFCO 069 CFHA 030



CFCO
CFCO
CFCO
CFCO
CFCO
CFCO
CFCO
CFCO
CFCO
CFCO
CFCO
CFCO
CFCO

078
083

095
103
108
113
120
124
130
137
143
148

CFAD
CFCO
CFAD
CFCO
CFAD
CFCO
CFCO
CFAD
CFCO
CFCO
CFCO
CFCY
CFCO

ocs
0€0
o1l
0s2
070
1C3
111
057
121
123
135
044
145

CFAD 039 CFAD 126

CFAD 037 CFAD 041

CFDV 007 CFODV 026

CLOAD=%E60ys -EC LEVEL=128211
AR RRAERERERREREEER SRR KR RS RRRRKE R X -
* CROSS REFERENCE FOR- CSECT CFCO *
EREFREFREERRREERER R R RBEERE RS R KR %
CFHA 032 CFMD 037 CFMD 051

CFCY 019 CFDV 009 CFDV 047 CFLS 036 CFMD 039 CFMD 060. CFMD 068

PAGE: 88



AT LABELS -RROP—

THE FLOATING POINT I-CYCLES ROUTINE

-1CYC-.
THE CHECK FOR CORRECT OPERAND ADDRESS
VALID FLOATING POINT REGISTER ADDRESSES 1S MADE.

CHECK FOR
ADDR WORD
2844 EICS
2846 34E€5
2848 0567
284A CaC2
284C 8bC2
284E 583
2850 3883
2852 8212
2854 4588
2856 25C7
2858 TAE2
285A 10CE
285C BCCl1
2820 AF4E
2822 2BE&3
2824 8DC2
2826 05€5
2828 £0C2
282A ABS3
282C F43F
282E c183
2830 FOC2
2832 €038
2834 AS514
2836 ABS4

2838

04F5

SEQUENCE NQ.

CFCY
CFCY
CFCY
CFCY
CFCY
CFCY
CFCY
CFCY
CFCY
CFCY
CFCY
CFCY
CFCY
CFCY
CFCY
CFCY
CFCY
CFCY
CFCY
CFCY
CFCY
CFCY
CFCY
CFCY
CFCY
CFCY
CFCY
CFCY
CFCY
CFCY
CFECY
CFCY
CFCY
CFCY
CFCY
CFCY
CFCY
CFCY

001
003
004
0605
006
007
0ecs
012

013

0l4
015
016
017
018
019
020
021
022
023
024
025
026
031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
046

* % o g 4o~

OR -RX0OP-

*

3* 3 3 9

LABEL

RROP

NOE XEC

R1GPER

RXOP

LOCKLD

STORCK

NEXT

CCOM

CFCO

CICY

CCOM

cicy

CFCD

-CFCY-

CFCY

DESCRIPTIVE

IS ENTERED
FROM THE MAIN I-CYCLES ROUTINE

TEXT

CLOAD=%E60, EC LEVEL=128211 PAGE

THE SECOND OPERAND IS FETCHED AND THE FIRST OPERAND
ADDRESS IS DEVELOPED BEFORE A BRANCH IS TAKEN TO THE

INDIVIDUAL FLOATING POINT OPERATION ROUTINES.

BOUNDRIES AND THE

SEQ

AlLL
2ND

1sT

014

051
057

090

052

081
057

051
045
049

051
046
143
021

NEXTLABEL STATEMENT

OPS EXCEPT STORE BEGIN ALIKE
OPERAND 1S IN LS

NOEXEC

SPEC
LSAVEA

RDCPER

FLOAT N

BASE2
LSAVEA

SPEC
ADDERR N
SHORT

SPEC

STORCK
RXOPER
R10PER

FLOAT ING POINT

HOy,H1 10,11,G1

COMMENTS
1 CYCLE DECODE RR AND RX
*
AS FOLLOWS
{ SHGR T}

HO9yH1y 10y I19VOyV1,4UQyULsG1l (LUNG )
OPERAND-NORM.OR UNNOR.

xEk KRR
BR IF S6=1
GO=G0$K80
L=G1*-Kb6b
BR IFf INZ
BAL
T1=G1XH
T1=T1$K08
BAL

T1=GLlH+T1L
G1=0

STH T DA,BC
RST S K=FC
N=GOL

IS IN Rl LOCATION
I CYCLES

FLTPT #%%
CHK EXECUTE STAT BR IF NOT
REMEMBER EXECUTE
CHEC FOR ODD REG=SPEC CHECK

SAVE Py1.6G
R2 ADDRESS

GET 2ND OP- HOH1I0I1l {SHORT)
HOHLIOI1VOVIUOUL [LONG )

R1 ADDRESS=T1 X8

SAVE Rl OPER ADD IN AUX

SEP. OPS

L2222 RSS2 SRS 22 L 2 k)

*¥%x RX

BAL
T1=0$K08
BAL
I=G1¥-K60
BR IF HINZ
BR IF H1=NZ
BR If G03=1
1=U1%-K08
BR IF LINZ
BR IF GO4=0
BAL

BR
2=G0*-KFO

I CYCLES FLTPT **x

GET REST OF Q0P

SAVE Py 146
CHK IF R2 NOT 042,446

CHK 2ND OPER
BR IF SHORT 0P
CHK FOR DOUBLE BOUNDARY

ADD YOO LARGE

LOOK FOR 60 OR 70 QP

89



CLOAD=%E60, EC LEVEL=128211 PAGE 90

ADDR WORD SEQUENCE NU. LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS

283A FCBA CFCY 047 057 FLOAT 5 BR IF LINZ OPER NOT STORE 0P

283C 8D6C CFCY 048 CFLS 034 STORE BR

283E 01C3 CFCY 049 SHORT 2=U1%-K0C CHK WORD BOUNDARY

2840 FOB3 CFCY 050 043 LOCKLD BR If L2=0

2842 AESS CFCY 051 SPEC CICY 059 SPECHK BR

2800 B384 CFCY Q52 FLOAT 0 CFLS 007 LOADP BR LOAD POS

2802 Al50 CFCY 053 FLOAT 1 CFLS 014 LOADN BR LOAD NEG

2804 AlS4 CFCY 054 FLOAT 2 CFLS 022 LOADT BR LOAD AND TEST

2806 Al52 CFCY 055 FLOAT 3 CFLS 021 LOADC BR LOAD COMPLIMENT

2808 B23E CFCY 056 FLOAT 4 CFHA 006 HALVE BR HALVE

280A B37e CFCY 057 FLOAT 5 068 NOGOOD BR 0P ERROR

280C B376 CFCY 058 FLOAT 6 068 NOGTOD BR OP ERROR

280E B376 CFCY 059 FLOAT 7 068 NOGOOD BR OP ERROR

2810 B266 CFCY 060 FLOAYT 8 CFHA 032 STOREL BR LOAD

2812 8572 CFCY 061 FLOAT 9 CFAD 007 SCAD BR COMPARE-LONG¢ SHORT-RR OR RX
2314 8572 CFCY 062 FLOAT A CFAD 007 SCAD BR ADD NORMALIZEND LONG OR = SHORT
2816 8572 CFCY 063 FLOAT B CFAD 007 SCAD BR SUBTRACT NORM LONG OR  SHORT
2818 speo CFCY 064 FLOAT C CFMD 010 MULPRE BR MULTIPLY LONG OR SHORT

281A SDTE CFCY 065 FLOAY D CFMD 009 DIVPRE BR DIVIDE LONG OR SHORT

281C 8972 CFCY 066 FLOAT E CFAD 007 SCAD BR ADD UNORMALIZED LONG OR SHORT
281E 8672 CFCY 067 FLOAT F CFAD 007 SCAD BR SUBTRACT UNORMALIZED LONG OR SH
337% 925A CFCY 068 NOGOOD CCOM 067 LRSTRC BAL RESTORE 1

3378 AQS5A CFCY 069 CICY 0656 (OPERR BR

kR kkkkkkkkkkkkeh kg kkkkkkkkkk®x
* CROSS REFERENCE FOR CSECY CFCY #
B RREEER R R E R KRR KR kR kKR kA kR &

CFCY 012 CICY 018 CICY 019

CFCY 014 CFCY 012

CFCY 021 CFCY 045

CFCY 034 CICY 022 CICY 023

CFCY 043 CFCY 0%0

CFCY 046 CFCY 043

CFCY 049 CFCY 040

CFCY 051 CFCY 015 CFCY 038 CFCY 042

CFCY 052 CFCY 025 '

CFCY 057 CFCY 047

CFCY 068 CFCY 057 CFCY 058 CFCY 059



ADDR

1F84
1+ 86
LF83
1+ 8A
1F8cC
1F8E
1F90
1F92
1F94
1F96
1F98
1F9A
1F9C
1F9E
1FAQ
LFA2
1FA4
1FAS
LFA8
LFAA
1FAC
1FAE

THE FLUATING POINT DIVIDE INSTRUCTIONS ARE FIRST
HANDLED BY THE —-CFMD-
TEST, PRENURMALIZATION, AND SUBTRACTION OF EXPONENTS

1S MADE.
THE -CFDV-

QUOTENT AND THE STCRING OF THE RESULTS.
ROUTINE IS USED FOR ACTUAL COMPUTATION,
AND ZERO TESTING OF THE RESULT.
HANDLES LEFT SHIFTING,
DIVIDE EXIT TO EITHER THE INTERRUPT OR I-CYCLES ROUTINE.

WORD

3082
ATD4
SAE2
8212
46A6
3835
3713
16F2
F5A4
2C13
A6586
5CA2
2C18
C4A2
iD13
7CA2
A6D8
3002
0040
2013
A7D4
F5F0

SEQUENCE NO.

CFDV
CFDV
CFDV
CFDV
CFDV
CFDV
CFDV
CFDV
CFDV
CFDV
CFOV
CFDV
CFDV
CFDV
CFDV
CFDV
CFDV
CFDV
CFDV
CFDV
CFDV
CFDV
CFDV
CFDV
CFDV
CFDvV
CFOV

ROUTINE.

CFDV

DESCRIPTIVE

TEXT

CLOAD=%E60, EC LEVEL=128211

OP CODES HANDLED BY THE -CFDV- ROUTINE

THERE THE ZERO FRACTION

ROUTINE HANDLES THE

001
002
003
004
005
006
007
008
009
010
o11
012
o013
Ol4
015
016
017
o18
o019
020
021
022
023
024
025
026
027

* % % N -

LABEL

DI VIDE

F I XUND
NCNOSH

Locrel

LoopP

NEXTSEQ

CFCO

CFCO

CFCO

CFHA

CFCO

120

090

022

007

021

044

120

034

PAGE 91

kkdekkkdekkk ke kkkokkkk kbR kg kkdokhkkhkkhkkbkkhkk ko k kg hkok gk kkkkkin

NEXTLABEL STATEMENT

comMpur

RDCPER

NCNOSH

SHIFR4

FIXUND

DIVIDL

COMPUT
DOADD

OBJECTIVE ——

* OP CODE TYPE * BYTE 1 * BYTE 2 * BYTE 3 #* BYTE 4 =
COMPUTATION OF THE kg kKRR Rk Rk kokk ok kR kR Rk Rk Rk kR kR Rk kk ko kk ke kok Kk kok kR kR k
THE —-CFCO- « RR DIVIDE (LONG) * 2D * R} R2 =* * *
RIGHY SHIFTINGy, %=—-—- - ——— * Kerm e e e e e
THE —CFHA- ROUTINE ¥ RR DIVIDE (SHORT) * 3D * R1 R2 * B *
INTERRUPT CHECKING, AND THE * * * e [P, *
¥ RX DIVIDE [LONG) * 6D * R1 X2 * B2 D2 % D2 *
¥ -— e & I e o e e
¥ KX DIVIDE (SHORTI * 7D * R1 X2 ¥ B2 D2 % D2 *
*

R R ER R R R R AR R R e AR AR R R R RE AR R KE AR R KR C SRR AR SRR KRR R KRRk X

THE FIRST OPERAND IS DIVIDED BY THE

SECOND OPERAND. THE QUOTIENT REPLACES

THE FIRST OPERAND.

COMMENTS

FLOATING POINT DIVIDE

SET S K=98
BAL

RDH T DA,8C
BAL

D=7
T1=T18$K30
D1=D1%KO1L
STH D DA,BE
BR IF §$3=0
PO=0$KO1
BAL

RDH P DA, AC
PO=PO+KO1
BR IF INZ
Pl=P1*~-KO1
STH P DAsAC
BAL

SET S K=90
RST S5
Pl=0$KO1
BAL

BR IF 5$3=0

SET 50453454
DO TRTIAL SUBTRACT

GET R1

T= R2 SAVE 0038 OR 0078
D=QUOTIENTY ADD O0O0R19
SAVE QUOT ADD

R1 MUST SHIFT RIGHT ONE DIGIT

GET RESULT EXPONENT

INC EXP

CHK FOR PREV.UNDERFLOW
UNDERFLOW-CORRECTED RST [ND.

PUT ADJ. RESe. EXPONENT BACK
SHIFY LEFT 1

SET 50453

SET QUOTIENT FLAG
SUB VISOR FROM DEND
{F NO CARRY - DO AN ADD



ADDR

1FBO
1F B2
1F B4
1FB6
1F88
LFBA
LFFO
1FF2
1FF4
L€ BC
1FBE
1FCO
LFC2
1FCé
LFC6
LFC8
LFCA
1FCC
LFCE
1FDO
1FD2
1FD4
1FD6
1FD8
1FDA
L1FOC
LFDE
1FEO
1FE2
1FE4
IFE6
1FES
LFEA
LFEC
LFEE
1FF6
LFF8
1FFA

CFDV
CFDV
CFDV
CFDV
CFOV
CFDV
CFDV
CFOV
CHDV
CFDV
CFDV
Crpv

WORD SEQUENCE NO. LABEL
A6D8 CFDV 028
3002 CFDV 029
D18D CFDv 030 QUOTCH
cbac CFDV 031
2040 CFDV 032
9FAC CFDV 033
A6D8 CFOV 034 DOADD
1002 CFDV 035
9FB4 CFDV 036
S5€F2 CFDV 037 sTQUOT
D68 CFDV 038
16F2 CFDV 039
F44A CFDV 040
07C8B CFDV 04l
FOAS8 CFDV 042
SFCE CFDV 043
57119 CFDV 044 LONGD
FOAS8 CFDV 045
SAE2 CFDV 046 ENDDIV
8212 CFDV 047
8BDA CFLV 048
D5D9 CFDV 049
B260 CFDV 050
56A2 CFDv 051 GETEXP
5¢59 CFDV 052
5CC2 CFDV 053
1585 CFOV 054
Cl164 CFDV 055
3585 CFDV 056
15A0 CFDv 057 STOEXP
F377 CFDV 058
C66D CFDV 059
0080 CFDV 060
27C3 CFDV 061 OVFLOW
B268 CFDV 062
2703 CFDV 063 UNDERF
55€9 CFDV 064
B25E CFDV 065
006 CFMD 0%4
021 CFDv 019
022 CFDV Ol4
024 CFDV 042 CFDV 045
026 CFDV 031 CFDV 033

030 CFDY 036

034

CFDV 027

037 CFDV 030
044 CFDV 040
046 CFDV 043
051 CFDV 049
057 CFDV 055

NEXTSEQ
CFHA 044

037
026

026
CFHA 044

030

044

024
046

024
CFCO 090
CFCO 056

051
CFHA 029

057

063
061

CFHA 033

CFHA 028

NEXTLABEL STATEMENT

CLOAD=%E60, EC LEVEL®128211 PAGE

CONMENTS

DIVIDL BAL SHIFY DEND AND QUOT FLAG LEFT 1
SET S K=90
STQUUT BR IF S§5=1 BR IF QUOTIENT BYTE FULL
Loop BR IF P10=0 CONTINUE COMPUTE IF NO QUOT FLAG
SET S5 7TH TIME-DO 1 MORE THEN STORE QU
LogP BR ‘
pIVIDL BAL SHIFT LEFT
RST S K=90 ADD VISOR
QUOTCH BR T0 DEND
RDH D CA,BE GET QUOT ADDRESS
ST8 Pl AS,D+1 STORE QUOTY BYTE
STH D DA,8BE STORE EQUOT ADDRESS
LONGD BR IF GO3=0 _
1=D1aK0C CHECK FOR 00XC
LogrPl BR IF LINZ END OF SHORT
ENDDIV BR SHORT DIV FINISHED
D1=D1
LocPl1 BR IF LINZ BR IF LONG NOT FINISHED
RDH T DA, BC GE R1 ADDRESS
RDCPER BAL GET QUOTIENT
ITEST BAL
GETEXP BR IF Sl=1 BR IF QUOT NOT ZERO
DIVNOI BR RESULT IS O STORE O04GET I4G0OyICY
RDH D DA, AC DO=EXP-———- D1=SIGN+FLAGS
G1=D0 MOVE RES EXP FOR CORREC#STORE
RDH P DA,B8 RESTORE MASK
Gl=G1*-K80 MAKE RES SIGN #
STOEXP BR IF D10=0 BR IF RES IS +
Gl=G1$K80 SIGN - MAKE RESULT -
ST8 G1 AS,T+0 ,
UNDERF B8R IFf D17=1 BR IF UNDERFLOW FLAG IS ON
OVFLOW BR IF D0OO=1 BR IF OVERFLOW
RST S4& REST INT FLAG IF NO OVERFLOW
D1=0$KOC
DIVOVF BR GO RESTORE I ,TAKE INT DR GO ICY
D1=0$KOD
HO=G1 MOVE RES EXP FOR UND STORE
UNDCHK BR G0 CHECK UNDERFLOW MASK

(SRS 3327323233232 23222222 R 2222 828

* CROSS REFERENCE FOR CSECT CFDvV *
Skkkkk Rk R kR Rk kKRR Rk RR X
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FRRRRERRERRRRRERRERRRR KRRk Rk kK&K &
* CROSS REFERENCE FOR CSECT CFDV *
FEERERREERRRKEE KRR R KRR R R KRR K &
CFDV 061 CFDV 059
CFDV 063 CFDV 0¢8



AUGR

323€
3240
3242
3244
3246
3248
324A
324C
324E
3250
3252
3254
3256
3258
325A
325C
3272
3274
32176
32178
327A
327C
325¢
3260
3262
3264
3266
‘3268
326A
326C

CFHA DESCRIPTIVE
THE ~CFHA- ROUTINE HANDLES THE FOLLOWING CP CODES-—

KROP
RX0OP

{ SHORT OPERANDS)
(LONG OPERANDS)

34
24

THE -CFHA- ROUTINE PERFURMS THE FLOATING POINT HALVE
UPERATION. THIS IS DONE BY SHIFTING THE SECOND OPERAND
FRACTION LEFT 3 BITS THEN RIGHT & BITS. THE RESULT
IS NORMALIZED AND STORED IN THE FIRST CPERAND LOCATION.

CLOAD=%E60, EC LEVEL=128211 PAGE 94

TEXT

THE —-CFHA— ROUTINE PERFORMS THE EXIT TO I-CYCLES OR
THE INTERRUPT ROUTINE FOR THE FLOATING POINT LOAD OPS,
AND CERTAIN CASES FOR FLOATING DIVIDE, MULTIPLY, AND
ADD OPS.

THE —-CFHA- ROUTINE ALSO PERFORMS THE LEFT SHIFT OF
THE QUOTIENT FOR THE FLOATING DIVIDE OPERATION.

WORD SEQUENCE NU. LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS
§ CFHA 001 T &k HALVE OP *%%x  FLOATING POINT
CFHA 002 *
CFHA 003 *
CFHA 004 *
CFHA 005 &
2C13 CFHA 006 HAL VE PO=0%$KO1 SET RIGHT SHIFT COUNT
A6DC CFHA 007 ’ 046 LEFT1 BAL SHIFT
A60C CFHA 008 046 LEFT1 BAL LEFT
A€60C CFHA 009 046 LEFT1 BAL ONE THREE TIMES
AE56 CFHA 010 CFCO 007 SHIFR4 BAL RIGHT 1 = LEFT 3 THEN RIGHT 4
5CC2 CFHA 011 RDH P DA,BS8
D5E4 CFHA 012 031 FRACOO BR IF S1=0 BR IF 2ND OPER WAS O
2A07 CFHA 013 T0=0
OFF3 CFHA O1l4 HNURM 1=H1*¥-KOF CHECK HI DIGIY
C4E6 CFHA 015 032 STOREL BR IF ZINZ
AlE4 CFHA 016 CFCO 034 SHIFL4 BAL GO NORMALIZE
25C7 CFHA 017 Gl=0 ZERO QUTY GUARD
2EFF CFHA 018 HO=HO +KFF DEC EXPONENT
E4F2 CFHA 019 022 NOVFLH BR IF NOVFL CHECK
F4F5 CFHA 020 023 HAUND BR If AC=1 18C
B24E CFHA 021 0K18C 014 HNCRM BR FOR
F40D CFHA 022 NOVFLH 021 0OK18C BR IF AC=1 UNDERFLOW NO 1BC=UNDERF
ED62 CFHA 023 HAUNO 030 HZIER BR IF P12=0 BR IF NO INT. TO BE TAKEN
1E8D CFHA 024 HO=HOoK80 INVERT THE SIGN BIT
2703 CFHA 025 D1=0%K0D INT CODE SAVE
2€80 CFHA 026 SET S4& REMEMBER INT
B24E CFHA 027 014 HNORM BR
ED67 CFHA 028 UNDCHK 032 STOREL BR IF Pl2=1 BR IF INT TO BE TAKEN
0080 CFHA 029 DIVNOI RST S4
8136 CFHA 030 HZER CFCO 069 ZEROUT BAL
2E(7 CFHA 031 FRACOO HO=0 ZERO OUY EXPONENT
SADO CFHA 032 STOREL CFCO 078 STORE2 BAL
925A CFHA 033 DIVOVF CCCM 067 LRSTRC BAL
CLEF CFrA 034 036 HTAKE BR IF S4=1
A8DE CFHA 035 CICY 004 CHECK BR



ADDR

326E
3270

2608
26DA
26DC
26DE
26E0
26E2
26E4
26€E6
26E8
26EA
26EC
26€EE
26F0
26F2
26F4

CFHA
CFHA
CFHA
CFHA
CFHA
CFHA
CFHA
CFHA
CFHA
CFHA
CFHA
CFHA
CFHA
CFHA
CFHA
CFHA

006
014
021
022
023
028
029
030
031
032
033
036
044
046
051
057

WwORD

5789
SC70

6DDL
6558
F467
611D
60CD
6330
6220
695D
688D
6FFD
ClF3
6AAD
128E
6EED
128E

SEQUENCE NO.

CFHA 036
CFHA 037
CFHA 038
CFhA (39
CFHA 040
CFHA 041
CFHA (42
CFHA 043
CFHA 044
CFHA 045
CFHA 046
CFHA 047
CFHA 048
CFHA 049
CFHA 050
CFHA 051
CFHA 052
CFHA 053
CFHA 054
CFHA 055
CFHA 056
CFHA 057
CFHA 058

CFCY 0%6
CFHA 021 CFHA
CFHA 022
CFHA C19
CFHA 020
CFDV 065 CFMU

CFAD 0S8 CFDV
CFHA 023
CFHA 012
CFAD 121 CFCY

CFDV 062 CFMD
CFHA 034

CFDV 022 CFDV
CFHA 0C7 CFHA
CFHA 046

CFHA 0F

CLOAD=%E&60, EC LEVEL=128211 PAGE

LABEL NEXTSEQ  NEXTLABEL STATEMENT COMMENTS
HTAKE T1=D1
BPSW 003 PROG BR
*
*
* #% LEFT ONE FOR DIVIDE AND HALVE *%
*
*
x
pIVIDL PIC=P1+P1+C SHIFT QUOTIENT FOR DIVIDE
61C=6146G1 SHIFT DIVIDE GUARD
LEFT1 051 HSHORT BR [F G03=1 BR IF SHORT
ULC=U1+U1+C
UOC=U0 +U0 +C
VIC=V1+4V1+4C
VOC=VO+VO+C
HSHORT 11C=11+411+C
10C=10+10+C
HIC=HL+HL+C
057 DIV BR IF S4=1
TOC=TO+T0+C HALVE
RTN ONLY
DIV HOC=HO +HO +C DIVIDE
RTN ONLY
kkkkkkkkk xRk ke kkkkkkkrdk k& ¥
* CROSS REFERENCE FOR CSECT CFHA *
kg rkkkk Rk kkkkk kb kkkkkkkkkk k& &
027
061
050 CFMD 020 CFMU 053
060 CFHA 015 CFHA 028 CFLS 028 CFMU 065
015
028 CFDV 034
008 CFHA 009
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CFLS DESCRIPTIVE

THE -CFLS- ROUTINE HANDLES THE FOLLOWING OP CODES-
LOAD POSITIVE -20-,-30-,{SHORT) AND {LONG)

LOAD NEGATIVE —-21-,-31-4(SHORT) AND {(LONG)

LOAD AND TEST -22-,-32-,{SHORT) AND (LONG)

LOAD COMPLEMENT =-23-,-33-,(SHORT) AND {LONG)

STURE —=60-49-70-, (SHORT) AND [LONG)

OBJECTIVES~

THE SECOND OPERAND 1S PLACED IN THE FIRSY

TEXT

LOAD NEGATIVE

LOAD COMPLEMENT

LOAD AND TESTY
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THE SECOND OPERAND IS PLACED IN THE FIRST
OPERAND LOCATION WITH THE SIGN FORCED
NEGATIVE.

THE SECOND OPERAND IS PLACED IN THE FIRST
OPERAND LOCATION WITH THE SIGN INVERTED.

THE SECOND OPERAND IS PLACED IN THE FIRST

OPERAND LOCATION AND THE CONDITION CODE

IS SET TO INDICATE THE RESULT STATUS.
CC=0 RESULT FRACTION IS ZERO

LOAD POSITIVE

ADDR

3384
3386

2150

2152
2154
2156
2158
21 5A
215C
215E
2160

WORLU

1E85
Al54

1EE5

1E8D
2C25
CESA
1C7D0
8BDA
L5EL
2C07
B266

SEQUENCE NO.

CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS

POSITIVE.

001
002
003
004
005
006
007
008
009
010
011
012
013
Ol4
015
0le6
017
018
oi9
020
021
022
023
024
025
026
027
028

LABEL

% K N N oy

LOADP

3 9 &

LOADN

* % % 9 3

LOADC
LOADT

OKSOFA

CODCOR

NEXTSEQ

022

025

CFCO 058
028

CFHA 032

UPERAND LOCATION WITH THE SIGN FORCED

NEXTLABEL

LOADT

CKSOF A

ITEST
CODCOR

STCRE1L

STORE

STAT EMENT

LOAD AND STORE 0P

¥*%¥ | OAD POSITIVE *x*

HO=HO*-K80
BR

#*%¥ { OAD NEGATIVE

HO=HO*~-K80

%% LDAD COMPL IMENT

HO=HOOKS80
P0O=0%$K20

BR IF HOO0=0
PO=POOK70
BAL

BR IF Sl=1
P0=0

BR

CC=1 RESULTY IS LESS THAN ZERO
CC=2 RESULT IS GREATER THAN ZERO

THE FIRST OPERAND IS STORED AT THE
SECOND OPERAND LOCATION.
COMMENTS

S FLOATING POINTY

MAKE SIGN +

*xk

MAKE THE SIGN PLUS
FALL THROUGH TO COMPLIMENT

INVERT SIGN
SET +

NOT + CHANGE CC 7O -
GO TEST FRACTION FOR O
BR IFf FRAC NOT 0 CC IS SET

SET CC=0 FRAC=0

GO LOAD R2 TO R1,4REST {,60 I CYC

0101 CC=1



ADDR

0D6C
JDSE
0070
ou72
0D74
0076
oD78
0D7A
avic
OD7TE

LHLS
CFLS
CFLS
LFLS
CFLS
CFLS
CFLS
CFLS

cG7
0l4
021
022
025
028
034
Ua2

WORD

46C6
4588
8212
1E78
1878
F41D
7218
7070
925A
A8DE

SEQUENCE NU. LABEL

CECY
CFCY
CFCY
CFCY
CFLS
CFLS
CFCY
CFLS

CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS
CFLS

0¢2
ce3
G55
054
023
026
048
039

029
030
031
032
033
034 STORE
035

036

u37

038

039

040

041

042 ENDSTO
043

# 3 3 4t »

CFLS 008

NEXTSEQ

CFCO 090

042

CCCM 067
CICY 004

NEXTLABEL STATEMENT

*¥% STORE

D=u
T1=GlH+T1L
RDCOPER BAL
STH H D+2
STH 1 D+2
ENCSTO BR If GO3=1
STH V D+2
STH U D+0
LRSTRC BAL
CHECK BR

op

L2 2

CLOAD=%E60, EC LEVEL=128211
COMMENTS

MOVE DESTINATION ADDRESS
R1 OPERAND ADDR
GET R1 OPER

BA IF SHORT

RESTORE 1

ERRRERERFRRRER R R Rk kR kxR Rk kxR fk &

* CROSS REFERENCE FOR CSECT CFLS *
EEREREABREERERE R R R KRR EREERRE KK X

PAGE
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CFMD DESCRIPYIVE TEXT

THE -CFMD- ROUTINE IS ENTERED FROM THE FLOATING POINT PRIOR TO BRANCHING TO THE PROPER EXECUTE ROUTINE, THE

I-CYCLES ROUTINE -CFCY- TO PREPARE FOR THE EXECUTION OF ~CFMD- ROUTINE DOES THE FOLLOWING——

THt FOLLOWING CP CODES - 1. TEST MULTIPLIER OR DIVISOR FOR ZERO.
DIVIDE MULTIPL 2. PRENORMALIZE OPERANDS
RROP 3D RROP 3C 3. COMPUTE INTERMEDIATE EXPONENT AND SIGN
RROP 2D RROP 2C ] OF THE RESULT.
RXOP 7D RXOP 7C 4. PREPARE OPERANDS, (FOR FP MULTIPLY) , TO
RXOP 6D RXOP 6C SHARE THE BINARY MULTIPLY COMPUTE 40GP IN

ROUTINE -CMLT-.

ADDR WORD SEQUENCE NO. LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS
CFMD 001 T MULTIPLY DIVIDE PRENORMALIZE ~-FLOATING POINT
CFMD 002 *
CFMD 003 *
CFMD 004 * 2ND 0P IS PRENDR. FIRST AND PUT IN A SAVE AREA
CFMD 005 * 1ST 0P IS THEN PRENOR. AND PUT BACK IN Rl AND
CFMD 006 * RETAINED IN LS HyeleVeu
CFMD 007 *
CFMD 008 *
1D7€E 3082 CFMD 009 Ol VPRE SET S K=98 SET S$0,53,54 FOR DIVIDE
1080 8B8DA CFMD 010 MULPRE CFCO 056 ITEST BAL CHECK FRACTION #0R O
1082 D5S5 CFMD 011 021 FNOTZ BR IF Sl1l=1 BR IF PLIER OR DIVISOR IS NGT O
1D84 018D CFMD 012 016 R1ISO BR IF §5=1 BR IF R1= 0
1086 FOOC CFMD 013 016 R11S0 BR IF G07=0 R2 IS 0 BR IF MULT
1088 27F3 CFMD Ol4 D1=08$KOF IT IS DIVIDE EXCEPTION
1D8A B268 CFMD 015 CFHA 033 DIVOVF BR GO TAKE INT AND STOR 0O ,REST I
108C FOll1 CFMD Ol6 R11SO 019 DONE BR IF GO7=1 BR IF DIVIDE
1D8€ 1415 CFMD 017 GO=GO*-K10 MULT TURN OFF SHORT
CFMD 018 * FULL O STORE FOR MULT.
1090 5CC2 CFMD 019 DONE ROH P DA,B8 RESTORE P
iD92 B260 CFMD 020 CFHA 029 DIVNGI BR
1094 D19C CFMD 021 FNOTZ 025 R2 BR IF S$5=0 BR IF USING R2
1096 SE69 CFMD 022 DO=HO USING R1 SAVE ORIG EXP
1098 3e€5 CFMD 023 . HO=HO$K80 MAKE EXCESS 192
109A '9DA2 CFMD 024 028 NORM BR
109¢C 5€79 CFMD 025 R2 D1=HO SAVE R2 ORIG EXP
1DSE 1€85 CFMD 026 HO=HO*-K 80 REMOVE SIGN
1DAO 2€4D CFMD 027 HO=HO +K 40 MAKE EXCESS 128
1DA2 OFF3 CFMD 028 NORM L=H1*~KOF ~ ChECK HI DIGIT FOR O
1DA4 C4AC CFMD 029 ) 033 FNORM BR IF ZINZ BR IF NORMALIZED
1DA6 AlE4 CFMD 030 CFCO 034 SHIFL4 BAL
1DA8 - 2EFF CFMD 031 ' HO=HO+KFF DEC EXP
1DAA 9DA2 CFMD 032 028 NORM BR
1DAC D1BF CFMD 033 FNORM 042 R1D BR IF §$5=1
LOAE 3835 CFMD 034 T1=T18K30 DOING R2 SEY T TO SAVE AREA ADD

1DBO SEDS CFMD 035 P1=HO SAVE NDRM R2 EXP
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ADDR WURD SEQUENCE NG. LABEL NEXTSEQ  NEXTLABEL STATEMENT COMMENTS
1082 ZECT CFMD 036 HO=0
1DB4 SADO CFMD 037 CFCO 078 STORE2 BAL SAVE NORM R2
1DB6 SAE2 CFMD 038 RDH T DA, BC T=00X8
10B8 8212 CFMD 039 CFCO 090 RDOPER BAL GET R1 OP
1DBA 2040 CFMD 040 SET S5
1DBC SD80 CFMD 041 010 MULPRE BR
1DBE SECS CFMD 042 R1D PO=HO DOING R1,SAVE NORM Rl EXP
10C0 2ECT CFMD 043 HO=0 ZERO DUT OPERAND EXPO
10C2 6761 CFMD 044 D1=011DO0 COMPUTE RES SIGN 000 BIT
1DC4 17F3 CFMD 045 DL=Di%-KOF ZERD OUT D1 LUW FOR FLAGS
1DC6 7CDD CFMD 046 POC=POZP1+C COMP IF DIV, TRUE IF MULT
10c8 5709 CFMD 047 P1=D1 SAVE RES SIGN
1DCA FSCF CFMD 048 050 NCUND BR IF S$3=1
10CC D13 CFMD 049 P1=P1$KO1 SET UNDERFLOW FLAG
10CE 7CA2 CFMD 050 NOUND STH P CA,AC SAVE RES EXP,SIGN AND FLAGS
1000 9ADO CFMD 051 CFCO 078 STCRE2 BAL PUT NORMALIZED R1 BACK IN Ri
1002 3835 CFMD 052 T1=T1%K30 T=R2 SAVE 0038 OR €078
1004 F058 CFMD 053 055 NDIV BR IF GO7=0 BR IF MULTY
1DD6 SF84 CFMD 054 CFDV 006 DIVIDE BR
10D8 10CE CFMD 055 NDIV RST S K=FC CONTINUE MULT PREP.
1UDA 2080 CFMD 056 SET S4 FOR BINARY MULT
1DDC F46E CFMD 057 066 LONGM BR IF G03=0
1DDE 42E6 CFMD 058 V=H SAVE
1IDEO 4C86 CFMD 059 u=1I SHORT CAND R1
1DE2 8212 CFMD 060 CFCO 090 RDOPER BAL GET PLIER R2
10€4 28C7 CFMD 061 T1=0 SHIFT
1DE6 46E6 CFMD 062 D=H DATA
1DEB 4E86 CFMD 063 H=1 10 SHARE
1DEA 48A6 CFMD 0b4 I=7 BINARY
1DEC 8212 CFMD 065 CMLT 027 FLTMUL BR BR TO SHARE BINARY MULT
1DEE 4C26 CFMD 066 LONGM P=v SAVE
10F0 4606 CFMD 067 D=U LOW CAND LONG R1
IDF2 8212 CFMD 068 CFCO 090 RDGPER BAL GET LONG PLIER R2
1DF4 4AB6 CFMD 069 T=1 SHIFT
1DF 6 48E6 CFMD 070 I1=H DATA
10F8 4ECE CEMD 071 H=U 10
1DFA 4066 CFMD 072 U=0 SHARE
1DFC 4626 CFMD 073 D=V B INARY
1OFE 42C6 CFMD 074 v=p MULT
1E00 8312 CFMD 075 CMLY 027 FLTMUL B BR TO SHARE BINARY MULT
khbkkkrkkkkkkkkkkkkhhkRkkkkEkkkkk ik
* CROSS REFERENCE FOR CSECT CFMD *
ETETEFTIXITIEILIZISI SIS SIS 2232222 2 2 2 23
CFMD 009 CFCY 0¢5
CFMD 010 CFCY 0¢é4 CFMD 041
CFMD 016 CFMD 012 CFMD 013
CFMD 019 CFMD 0ls
CFMD 021 CFMD 011
CFMD 025 CFMD 021
CFMD 028 CFMD 024 CFMD 032
CFMD 033 CFMD €29
CFMD 042 CFMD 023
CFMD 050 CFMD 048
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EXEEEERREFRE AR AR KR AR ERRXERRERE KK &
* CRCSS REFERENCE FOR CSECT CFMD =
FREERERRERRE R RRR R KRR KR RS EE K KK &
CFMD 055 CFMD 0¢3
CFMD 066 CFMD 057



CFMU DESCRIPTIVE

FLOATING MULTIPLY OP CODES

RROP 3C
RROP 2C
RXOP 7c
R XGP 6C

THE FLOATING POINT MULTIPLY ROUTINE, —CFMU- IS ENTERED
FROM THE BINARY MULTIPLY ROUTINE -CMLT-. THE FOLLOWING
SEQUENCE HAS TAKEN PLACE PRICR TO ENTRY TO THE -CMPU-

TEXT

-CFMU-
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POSTNURMALIZE THE PRODUCT IF NECESSARY. CHECK
FOR UNDERFLOW-
IF UNDERFLOW, SET UNDERFLOW FLAG AND
BRANCH TO THE -CFHA- ROUTINE
TO SEE IF AN INTERRUPT IS TD
BE TAKEN. IF INTERRUPT, ZERO
OUT RESULT FRACTION AND
EXPONENT AND GO TO THE -B8PSW-
ROUTINE TO STORE INTERRUPT

ROUTINE-— CODE IN PSw. IF NO INTERRUPT,
CFCY- THE MULTIPLY OP CODE IS DECODEC AND A GO TO THE NORMAL ENTRY TO THE
BRANCH TO THE —CFMD— ROUTINE IS TAKEN. ~CFHA- ROUTINE.
CFML—- THE OPERANDS ARE PRENGORMALIZED AND SAVED. IF NO UNDERFLOW, GO TO THE -CFHA- ROUTINE
THE INTERMEDIATE PRODUCT EXPONENT IS TO STORE THE NORMALIZED
COMPUTED AND SAVED. BRANCH TO THE —CLMT- PRODUCT IN THE FIRST UPERAND
ROUTINE. LOCATIGN. RETURN TO I-CYCLES
CLMT- COMPUTE INTERMEDIATE PRODUCT. BRANCH TO ROUTINE —CICY~-.
THE -CFMU- ROUTINE.
ADDR WORC SEQUENCE NO. LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS
CFMU 001 T FLOATING POINT MULTIPLY
CFMU 002 *
CFMU 003 *
CFMU 004 x THIS ROUTINE IS ONLY REACHED BY A BRANCH FROM
CFMU 005 * BINARY MULTIPLY —1F SHORT MULT IS FINISHED,IF LONG
CFMU 006 * THIS ROUTINE GOES BACK 7O BINARY FOR SECOND HALF
CFMU 007 ®
CFMU 008 *
15F6 5CB2 CFMU 009 MULT RDH P [A, AE RESTORE OP CUDE 70 P
15F8 FC2A CFMU 010 024 LONG BR IF P03=0
15FA 44C6 CFMU O11 G=P %% THIS IS SHORT MULT IS FIN. PUT OP CODE IN G
15¢C 1415 CFMU 012 G0O=GO*-K 10 MAKE PRODUCT LONG
15FE 5CA2 CFMU 013 RDH P DA, AC GET RESULT EXPONENT AND FLAGS
1600 5079 CFMU 0l4 D1=U0
1602 5+(CS CFMU 015 UO=H1 SHIFT
1604 STF9 CFMU 016 H1=D1 CATA
1606 5189 CFMU 017 10=U1 FOR
1608 5299 CFMU 018 11=v0 POSTNORMALI ZE
160A 5329 CFMU 019 vo=v1
160C SE39 CFMU 020 V1=HO
160€ 21¢7 CFMU 021 ul=0
1610 25C7 CFMU 022 G1=0 ZERD 0OUT GUARD
1612 S$5CE CFMU 023 042 MULTEN BR
15AA S5CA2 CFMU 024 LONG . RDH P DA, AC GET RESULT EXPONENT AND FLAGS
15AC €93D CFMU 025 033 LONGEN BR IF Plé4=1 BR IF SECOND TIME

15AE 3D83 CFMU 026 . Pl=P1$K038

TURN ON SECOND FLAG



ADDR

1580
1582
1584
1586
1588
15BA
158C
15BE
15C0
15C2
15Ca
15Cé
15C8
i’CaA
15CC
15CE
1500
1502
15D4
1506
1508
15DA
150C
15D€
15€E0
15€2
154
15€6
15t8
15EA
15€eC
15EE
15F0
15F2
15F4
15A2
15A4
15A6
15A8

CFMU
CFMU
CFMU
CFMU
CFMy
CFEMU
CFMU
CFMU
CFMU

009
024
033
042
050
054
058
062
064

WORD SEQUENCE NO. LABEL
7CA2 CFMU 027
SCE2 CFMU 028
52C 8 CFMU 029
S5ECO CFMU 030
2C13 CFMU 031
8356 CFMU 032
5482 CFMU 033 LONGEN
SAF9 CFMU 034
5889 CFMU 035
5665 CFMU 036
5359 CFMU 037
5039 CFMU 038
51CS CFMU 039
5219 CFMU 040
5729 CFMU 041
46C6 CFMU 042 MULTEN
5CC2 CFMU 043
0FF3 CFMU 044
C4DE CFMU 045
AlE4 CFMU 046
26FF CFMU 047
F4DF CFMU 048
3713 CFMU 049
SAE2 CFMU 050 I SNORM
8BDA CFMU 051
DSET CFMU 052
8260 CFMU 053
S6ES CFMU 054 RE SNOZ
1EES CFMU 055
CI6E CFMU 056
3E85 CFMU 057
2¢80 CFMU 058 PLUS
£322 CFMU 059
2703 CFMU 060
B25E CFMU 061
ce27 CFMU 062 NOTUND
0680 CFMU 063
21C3 CFMU 064 OVF
B266 CFMU 065
CMLT 0¢3
CFMU 010
CFMU 025
CFMU 023
CFMU 045 CFMU 048
CFMU 0%2
CFMU 056
CFMU 059
CEMU 0€2

NEXTSEQ

CMLT

CFCO

CFCO
CFHA

CFHA

CFHA

061

050
034

050

V56
054
029

058

062

028

064

032

NEXTLABEL

FLTMU2

ISNORM
SHIFL4%

ISNGRM

ITEST
RESNOZ
DIVNOI

PLUS

NOTUND

UNDCHK

OVF

STOREL

STATEMENT

STH P DA, AC
RDH P DA, BC
RDH V AS,P+2
RDH H AS,P+0
P0=0$KO1

BR

RDH G DA, AE
H1=TO

10=T1

11=00

61=vV1

V1=U0

uv=U1

U1=vo

vOo=D1

D=p

RDH P DA, B8
I=H1*-KOF
BR IF INZ
BAL

DO=DO +KFF
BR IF AC=1
D1=D1$K01
RDH T DA, BC
BAL

BR IF S1=1
BR

HO=D0
HO=HO*~-K80
BR IF D10=0
HO=HO$K80
SET S4

BR IF D17=0
D1=0$KOD

BR

BR IF DOO=1
RST S4
D1=0$KOC

BR

CLOAD=%*E60y EC LEVEL=128211

COMMENTS

PUT FLAGS AND EXPONENT BACK
GET R1 ADD
GET CAND HI R1

FOR BINARY MULT
BR 71O SHARE BINARY MULT
GET 0P CODE

SHIFT

CATA
FOR
POSTNORMAL IZE

SAVE FLAGS
GET MASK
CHECK FOR NORMAL1ZE

GO NUORMALIZE
DEC

SET UNDERFLOW FLAG
GET R1 ADD T=00Xx8

STORE TRUE O REST I
MOVE RESULT EXP
REMOVE SIGN IN CASE OF DVF
BR IF RES IS +

MAKE RES -

GO TO ICYC

R ruk ik rrkekkkkkp ki kkkkkk kk &k

* CROSS REFERENCE FOR CSECT CFMU *
Rk bkkbk bbbk R R Rk Rk kR Rk &
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THE 1-CYCLES RCUTINE IS ENTERED AT FIVE MAJOR ENTRY PCINTS.

LABEL CHECKX — ENTRY IS MADE HERE FROM MICRCROUTINES THAT NEED
CONDITION CODE ZERO SET.

LABEL CHECK ~— ENTRY HERE IS FROM ROUTINES THAT DID NOT BRANCH
OUT TESTING FOR EXECUTE AND INTERRUPT.

LABEL ISTARYO 7THIS BRANCH SET ENTRY IS MADE FRCM ROUTINES THAT
TESTED FOR EXECUTE AND INTERRUPT AS THE EXIT
FROM THAT ROUTINE WAS MADE.

LABEL ADDERR —= ENTRY AT THIS POINT IS MADE WHEN AN ADDRESSING
ERROR HAS BEEN DETECTED. THE ERROR IS FLAGGED
AND THE %BPSW¥* ROUTINE IS BRANCHED TO. THE
*BPSW® ROUTINE STORES THE COLD PSW, INCLUDING
THE INTERRUPT CODE THAT INDICATES AN ADDRESSING
ERROR.

LABEL SPECHK — ENTRY IS MADE HERE FROM ROUTINES IN WHICH A
SPECIFICATION EXCEPVTION IS DETECTED. THE
SPECIFICATION EXCEPTION IS FLAGGED AND A BRANCH
IS TAKEN 70 THE #*BPSW& ROUTINE. THE *BPSw*
ROUTINE STORES THE OLD PSW, INCLUDING THE
INTERRUPTION CODE THAT INDICATES A SPECIFICATION
EXCEPTIONS

THE.ENTRY POINTS CHECKX, CHECK, AND ISTART ARE THE NORMAL ENTRY
PDINTS TU THE I-CYCLES ROUTINE.

JF THE ENTRY IS MADE FRCM AN EXECUTE INSTRUCTION, THE SAVED
INSTRUCT{ON ADDRESS IS RESTORED AND THE NEW INSTRUCTION READ OUT
BEGINS.

IF THE ENTRY IS MADE FROM AN EXECUTE INSTRUCTION, AND AN
INTERRUPT IS PENDING, THE SAVED INSTRUCTION ADDRESS IS RESTORED
AND A BRANCH TO THE *BSWI* ROUTINE IS MADE. THE *BSWI* ROUT INE
WILL DETERMINE THE TYPE OF INTERRUPT AND HANOLE IT.

IF THE ENVRY IS MADE WITH ONLY AN INTERRUPT PENDING, THE *BPSW¥
ROUTINE 1S BRANCHED TO DIRECTLY.

{F THE ENTRY IS MADE WITH NO INTERRUPT PENDING ANC NO EXECUTE,
THE FIRST 2 INSTRUCTION BYTES ARE READ OUT AND A TEST IS MADE
ON THE HIGH 4 BITS OF THE OP CODE.

HIGH HEX

DIGIT

0,1

29396407

Ay B, CyE

CLOAD=%E60y EC LEVEL=128211 PAGE 103

TESYT HIGH 4 BITS OF OP CODE

OPERATION

TEST LOW 4 BITS OF OP CODE AND BRANCH TO
THE PROPER ROUOUTINE.

JHESE ARE FLOATING POINT 0OPS. A BRANCH IS
TAKEN DIRECTLY TQO THE *CFCY* ROUTINE. THIS
IS THE FLOATING POINT I-CYCLES ROUTINE.

READ 2ND 2 BYTES OF INSTRUCTION , FIND THE
EFFECTIVE OPERAND ADDRESS, TEST LCW 4 BITS
CF OP CODE, BRANCH TO PROPER ROUTINE.

READ 2ND 2 BYTES OF INSTRUCTION, FIND THE
EFFECTIVE OPERAND ADDRESS. TEST BIT 4 OF
OP CODE, IF A SHIFT OP, BRANCH TO *CSFT¥%,
IF NOT A SHIFT, TEST LOW 4 BITS OF 0P CODE
AND BRANCH TO PROPER ROUTINE.

FIND EFFECTIVE OPERAND ADDRESS, TEST LOW
4 BITS OF OP CODE AND BRANCH TO PROPER
ROUTINE.

INCREMENT INSTRUCTION ADDRESS +2 FOR A AND
By +4 FOR C AND E. FLAG INVALID OP AND
ERANCH YO *BPSW* ROUTINE WHERE THE
OPERATION INTERRUPTIUN CODE IS STORED IN
THE OLD PSW.

FIND EFFECTIVE OPERAND ADDRESSES, TEST LOW
4 BITS OF OP CODE AND BRANCH 10O PROPER
RUUTINE.

FIND EFFECTIVE OPERAND ADDRESSES, ADD IN
THE OPERAND LENGTH CODES TO THE EFFECTIVE
ADDRESSES 10 POINT TO LOW ORDER BYTES.
TEST LOW 4 BITS OF OP CODE AND BRANCH TO
PROPER ROUTINE.



ADDR

280C
28DE
29A0
29A2
29A4
29A6
29A8
2EF6
2EF8
2EFA
0B7A
0B 7C
UBTE
2860
2862
2864
2866
2868
28 6A
286C
286E
28170
2812
2814
28176
2818
287A
281C
287E
OABS8
OABA
0ABC
0ABE
0ACO
0AC2
JAC4
VACH
0AC8
0ACA
0ACC
OACE
08E0
29C0
29C2
1012
1014
10i6
1010
0106
0108
08DA

WORD

2CG7
8183
8B7A
AEF6
87C8
5498
B461
5892
2020
ASA6
5892
2020
87C8
BOé3
B043
AB44
AB44
88DA
AEQ90
A820
A820
5012
8106
AQCS8
AQ58
A056
§8D6
AC56
BABS8
814C
55E5
61E8B
60AD
6FAD
S55€0
63EB
62AD
&6TAD
6F75
AB71
BO1B
A9CO
2B53
9C170
GA6A
coll
5001
SBF 4
SA6A
BCC9
AF4E

SEQUENCE NO.

CICY
cicy
CiCy
cicy
CicCy
CiCy
cicy
CiCy
cicy
ClCy
CICy
ClicCy
cicy
CicCy
CICY
CICY
CICY
CICy
CICy
CICY
CICy
cicy
CicCy
cIiCcy
cIcy
cICy
CICy
CICY
CicCy
cICY
cICY
CICy
cicCy
cicy
cicy
cicy
CcIiCy
CICY
cicy
CiCy
cicy
CicCy
CICy
Cicy
cicy
cicy
cicy
CicCy
cicy
CICy
cicy
Cicy
cicy

001
002
003
004
005
006
007
008
009
010
o1l
012
013
ol4
015
ol6
017
018
019
020
021
022
023
024
025
026
0217
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
046
047
048
049
050
051
052
053

LABEL

T

*
CHECKX
CHECK
I START
I1START
I START
I START
OPHIBR
EXCHK

WN=O

E XCHKA

OPHI
OPHI
OPHI
OPHI
OPHI
0PHI
0PHI
OPHI
OPHI
OPHI
OPHI
OPHI
OPHI
OPHI
OPHI
OPHI
SSF X

TMOOPPOVOINGTVNSHWN=O

ADERR 0
ADDERR O

OPH18
ALLSHI
OPHI9

OPHI 4

NEXTSEQ NEXTLABEL STATEMENT

INSTRUCTION CYCLES 360 OP SET
PO=0

005 ISTART N N=S BITS67
013 EXCHKA BR

010 EXCHK BR
BSWI 007 CHECKB BR
RDH G 1I+2
016 OPHI N N=GOH
RDH I DA, AA
SET Sé

008 ISTARY 3 BR
ROH I DA, AA

SET Sé6
BSWI 007 CHECKB BR
122 0OPOX N N=GOL
147 0OP1X N N=GOL
CFCY Ol12 RRCP BR
CFCY 012 RROP BR
053 OPHI4 BR
055 OPHIS BR
CFCY 034 RXOP BR
CFCY 034 RXOP BR
047 QPHIS8 BR
051 QOPHI9 BR
065 RSINV BR
065 RSINV BR
064 SSINV BR
062 OPHID BR
064 SSINV BR
032 SSFX BR
100 BASE3 BAL
HO=G1 XL
ULlC=U1+HO

UOC=U0+T0+C
HIC=HL1+T0+C
HO=G1tL
V1C=V1+HO
VOC=VO+T0+C
DIC=D1+70+C

H1=H1$D1
044 ADERR N BR IF HI=NZ
241 OPFX N N=GOL

045 ADDERR 0 BR

~ T1=0$KO05
BPSW 003 PROG BR

070 BASEL BAL

050 ALLSHI BR IF GO4=1

195 0P8X N N=GO BITS567
CSFT 0l4 SHIFT BR

070 BASEl BAL

203 0P9X N N=GOL

081 BASE2 BAL

CLOAD=%E60, EC LEVEL=128211

COMMENTS
001

SET CC TO EQUAL

TEST FOR EXECUTE OR INTERRUPT
EXECUTE AND INT

EXECUTE NOT INT

INT NOT EXECUTE

READ FIRST TWO. INST. BYTES
TEST HIGH OP CODE DIGIY

READ SAVED ADDRESS

TURN OFF EXECUTE

READ SAVED ADODRESS
TURN OFF EXECUTE

GO TO EXCEPTIONAL ROUTINE
RR QP

CODE BREAKDOWN
FLOATING POINT OPS
FLOATING POINT QPS
RXx 0P

CODE BASE CALCULATE
FLOATING POINT QOPS
FLOATING POINT 0OPS
RS 0OPS

Si 0PS

INVALID

opP

CODES

SS OPS

INVALID OPS
DECIMAL OPS

CALCULATE
RIGHT MOST
ADDRESS
ADD IN LENGTH CODES TO
POINT TO LOW BYTE
OF OPERANDS

SS FXOP BREAKOUT
FLAG ADDRESS ERR
MAKE ADDRESSABLE
FLAG ADDRESS ERROR
GO TAKE INTERUPT
RS 0P CODE 8X
SHIFT OPS
8X GPS LOW DIGIT TEST
SHIFT 0PS EXIT
RS 0P CODE 9X
BREAKOUT
RX GO TO BASE + INDEX
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ADDR

08DC
2E90
2e92
2E94
2E96
2ES8
2E9A
2E8E
uBCé
u8D8
2056
2058
205A
205C
335A
335C
LA6A
1A6C
1A6E
1A70
LAT2
1A74
1A76
1A78
1A7A
1A66
1A638
2F 4E
2FS0
2F52
2F 54
2F 56
2F 538
2F 5A
2F5C
2F 5€
2F60
2F62
2F64
2F66
2F68
2F6A
2F6C
2F 6t
2FT0

014C
Ul 4E
J150
0152
0154
J156
ulss

WORD

801D
AF4E
ABS3
01C3
FC8F
2BE3
SC70
BC71
814C
8038
6EB4
cega
2813
3C70
2823
9C70
5068
5088
C4E7
S5EAB
56A0
6118
€06F
6FAD
128E
2¢C7
128E
5068
5088
C4EF
SEAB
56A0
0178
6Co6F
6FAD
5583
C4tD
52A8
56A0
6178
6C6D
6F3D
128E
2F07
C4DF

5068
5088
C4CS
S5EAB
S6A0
6178
606F

SEQUENCE NO.

CICy
CiCy
cicy
CICy
cicy
CICyY
CicCy
CICy
cicy
CICY
CICY
cicy
CICY
cICY
CICY
[PRE §
CicCy
CICy
Cicy
CICyY
cicy
cicy
CICY
cIicy
cICyY
CICY
Cicy
CICy
CICY
cIicy
CiCy
CICY
CICY
CICY
cIicy
CicCy
CICY
CICy
cicy
CICY
CICY
CICY
CICy
CICY
CICY
CICy
CICY
cICy
CICy
CICy
cicy
cicy
cicy

054
055
056
057
058
059
060
061
062
063
064
065
066
067
068
069
070
71
072
073
074
G715
076
017
078
079
080
08l
082
083
084
085
c86
087
088
c89
090
091
092
093
0G4
095
096
097
c9s8
G99
100
101
102
103
104
105
106

LABEL NEXTSEQ
163
OPHIS 081
045
061
SPECHK
BPSW 003
OPHISA 179
GPHID i00
225
SSINV
RSINV
OPERR
BPSW 003
PRI vVOP
BPSW 003
BASE1
0715
ouTt
BASE2
097
BASEZ28
096
BASE2C
BASE2A
089
BASE3
118

NEXTLABEL
oPaX N
BASE2
ADDERR N
OPHISA
PROG

0PSX N

BASE3
cPDX N

PRCG

PROG

ouTl1

BASEZ2A

BASE2C

BASE28

BASE3 A

STATEMENT

N=GOL

BAL

BR IF H1=NZ
I=U1%-KOC

BR IF LZ=0
T1=08$K06

BR

N=GOL

BAL

N=GOL

i=1+2

I=1+2
T1=0%KO01

BR

T1=0$K02

BR

RDH U 1+2
T1=UOH

BR IF Z=0
ROH H AS,T#2
RDH D AS,T
UlC=Ul+Dl
UQC=UOL +DO+C
H1C=H1+4T0+C
RTN

H1=0

RTN

RDH U 142
T1=UO0H

BR IF 2=0
RDH H AS,T+2
RDH D AS,T
UlC=u1+D1
UOC=UOL +D0+C
H1C=H1+4T0+C
T1=G1XH

BR IF Z=0
RDH V AS,T+2
RDH D AS,T
UlC=U1+01
UOC=U0+DO0 +C
H1C=H1+V1+C
RTN

H1=0

BR IF Z=0

RDH U [+2
T1=UOH

BR IF Z=0
RDH H AS,T+2
RDH D AS,T
UlC=Ul+D1
UOC=UOL #DO+C

CLOAD=%E60, EC LEVEL=128211

COMMENTS

BREAKOUT
RX GO TO BASE AND INDEX
CHECK FOR ADDRESS ERROR

TEST FOR

SPECIFICATION CHECK

FLAG SPEC CHECK

BRANCH TO STYORE INTERRUPT CODE
RX 5X0P BREAKOUT

SS Dxop

BREAKGOUT

INCREMENT

INSTR ADDRESS

AND FLAG ERROR

BRANCH TO STORE INTERRUPT CODE
FLAG PRIV OP
BRANCH TO STORE INTERRUPT CODE
READ 2ND 2 INST BYTES

AND PUT IN REG. ADD.

ERANCH IF NO BASE

GET BASE DATA

AND
CALCULATE
EFFECTIVE
ADDRESS

INCICATE ZERO BASE
READ 2ND 2 INST. BYTES

NO BASE BR
GET
REGISTER DATA
CALCULATE
BASE
VAL UE
GET INDEX REG.
NO INDEX BR
GET
REGISTER DATA
CALCULATE
INDEX
VAL UE

INCICATE ZERO BASE
UNCONDITIONAL BRANCH

READ 2ND 2 iNST. BYTES
GET BASE ADDRESS
BRANCH [F NO BASE 1
GET

BASE DATA
CALCULATE

187
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AD DR

J15A
J15C
UlSE
J160
ule2
Jlea
Yl 66
J168
J1l6A
JL16C
Ol6E
Ul4se
01406
Jl48
J14A
2960
2962
2964
2966
2968
29 6A
296C
296E
2970
2972
29174
2976
29178
Z9TA
297C
297
2940
2942
2944
2946
2948
294A
294C
2I4E
2950
29%2
2954
2956
2958
295A
295(C
295E
0e80
OEB82
OEB4
OEB6
VEBS
UEBA

WORD

6FAD
5298
5283
caC9
6AAG
S6AA
6378
626F
56A0
617AD
128€
2FC7
C40D
27G7
128E
AQS5A
AO5A
AQSA
AC5A
AE 36
A892
ABCE
A8BA
AB8E
ABSE
S8F6
AG5A
ACSA
AO5A
AQ5A
AQ05A
AC34
AC28
ACUC
ACOO0
ASI1E
B36A
8372
B37A
AE9C
9148
B366
g1F4
8718C
SGF8
B380
B36E
AD1l4
ASS6
AEBS
AEDC
ACH56
A89C

SEQUENCE NO.

CICY
CICy
cicy
CICy
CICY
clicy
cicy
cicy
CICy
cicy
CicCy
cicy
CICY
cicy
cicy
CicCy
cicy
CICy
CICy
Cicy
cicy
cicy
cicy
CICY
Cicy
CICy
cicy
cICy
CiCy
cIcy
cicy
cicy
cicy
cicy
cicy
Cicy
CiCy
CICy
cicy
Cicy
CICY
CICcy
cICy
CicCy
cicy
CICY
cicy
CICy
cicy
cicy
CICY
cicy
cicy

107
108
109
110
111
112
113
il4
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
142
143
144
145
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168

LABEL

BASE38

BASE3A
BASE3C

OPOX
OPOX
0P OX
oPOX
oPOX
OPOX
oPOX
0POX
OPOX
oPOX
oPOX
0POX
oPOX
oPOX
0POX
0POX
oPLX
gP1X
oPixX
oPlX
oP1lX
GPLX
oPl1X
aP1 X
oPLX
oP1x
OP1X
oPLX
oPLX
oP1X
OP1X
oPLX
OP4Xx
UoP4 X
OP4Xx
oPax
aP4 X
oP4X

VBN NMOOEP OO ~NTVRARWUN RS TMOO TP O® NGV SWN

NEXTSEQ

CSTsS
CBRC
CBRC
CBRC
€SS
CSTS
CSTS

cLsr
CLST
cLST
cLsT
CLOG
CLOG
CLOG
CLOG
cLST
CBIN
CBIN
CBIN
CMLT
CDVD
CBIN
CBIN
cLsT
cLOG
CLOG
cLOG
CBRC
CBRC

120

108

066
066
066
066
082
023
067
005
039
039
093
066

066

066
066
066
005
030
018
040
069
036
110
140
046
005
026
042
007
002
055
076
055
198
190
182
047
031

NEXTLABEL

BASE3C

BASE3B

UOPERR

OPERR

OPERR

OPERR

RRCPO4
RROPOS
RROPOS
RROPOY
RROPOSB
RROPO8
RROPOA
OPERR

OPEKRR

OPERR

OPERR

OPERR

RROPLO
RROP11L
RROPL2
RRCPL3
RROP14
RROPLS
RROPL6
RROPLT
RROPLB
RROPLY
RROPLA
RRCPL1B
RRCP1C
RRQOPLD
RROPLE
RROPLF
RX0OP40
RXQOP41
RX QP42
RX0OP43
RXP4&4
RX0OP45

STATEMENT

HIC=HL+TO+(
RDH Vv 1+2
T1=VOH

BR IF I=0
T=T+2

RDH D AS,T-2
ViC=V1+Dl
VOC=VOL +00+C
RDH D AS,T
C1C=D1+T0+C
RTN

Hi=0

BR IF =0
01=0

RTN

BR

BR

CLOAD=%E60,
COMMENTS

GPERAND
READ 3RD 2 INST BYTES

BRANCH If NO BASE 2

CALCULATE
2ND
GPERAND

INDICATE ZERO BASE
UNCONDITIONAL BRANCH
INDICATE ZERQG BASE

*
* INVALID OP CODES
%
*
SET PROGRAM MASK
BRANCH AND LINK RR
BRANCH ON COUNT RR
BRANCH CONDITION RR
SET KEY
INSERT KEY
SUPERVI SOR CALL
*

*
* INVALID OP CODES
*
*

LOAD POSIYIVE

LOAD NEGATIVE

LOAD AND TEST

LOAD COMPLEMENT

AND

COMPARE

GR

EXCLUSIVE OR

LOAD

COMPARE

ADD

SUBTRACT

MULTIPLY

DIVIDE

ADC LOGICAL

SUBTRACT LOGICAL

SUBTRACT HALFWORD

LOADC ADDRESS

STORE CHARACTER

INSERT CHARACU TER

EXECUTE RX

BRANCH AND LINK RX

EC

LEVEL=128211
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ADDR

0E8C
JEBE
VESO
0E92
0E94
0ES6
0E98
0E9A
0E9C
OE9E
28EQ
28E2
28E4
28E6
28E8
28EA
28EC
28EE
28F0
28F2
28F4
28F6
28F8
28FA
28FC
28FE
1000
1002
1004
1006
1008
100A
100C
100E
0400
0402
0404
0406
0408
040A
040C
040E
0410
0412
0414
0416
0418
041A
041C
041E
0DAO
0DA2
0DA4

WORD

ABDS8
A8C2
ADOO
B388
SAT7C
B176
82F8
AQSA
ASC4
ASC4

“AEDO

AQ5A
AQSA
AQ5A
ASGCS8
ACSA
B336
B32A
AEC4
A8CS8
AC18
81CA
8784
A218
ADC6
AF72
ABC2
AOQS5A
AB7E
ABBA
8302
B30C
ACCS8
ACCS8
AEES
ACBQ
A93A
AE6C
AE22
ACTA
ABF6
AD72
9ABO
AQS5A
AQS5A
AQSA
8css
8CB8
8CB8
8CB8
AO5A
AE48
AEAA

SEQUENCE NO.

CICY
CICyY
CicCy
CICy
CICY
CICy
Cicy
cicy
CICyY
cicy
CICy
cicCy
cicy
Cicy
Cicy
cicy
CICy
Cicy
CicCy
CicCy
cicy
CICy
CICy
CICy
CICy
CICy
cIcy
CICyY
Cicy
cicy
CICY
CICy
cICcy
CICYy
CICY
CICy
CiCy
CICY
CicCy
CICY
CICY
cIcy
cicy
CicCy
cIcy
CICy
CICY
CICy
CicCy
cicy
CICyY
cicy
cicy

169
170
171
172
173
174
175
176
177
178
179
i80
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
217
219
220
221
222
223
224
225
226
2217

LABEL

0P4X
0P4X
0P4X
oP4&X
0P4& X
OP4X
aPax
OP&X
oPax
oP4ax
oP5X
oP5X
oP5X
0P5X
GP5X
uP5X
OP5Xx
0oP5X
0P5X
OP5X
oP5X
oP5X
OP5 X
oPsSX
aP5Xx
OP5X
oP8x
oP8X
oP8x
oP8x
oP8X
oP8X
oP8X
oP8Xx
OP9X
oP9X
aP9Xx
0oP9X
oP9X
0PIX
oPIX
oP9x
oP9X
OoP9X
aP9Xx
oPIX
oP9X
oP9IX
aP9x
0PI X
oPDX
oPBX
gPDX

N TMOOIP OVXT~NTVAWNONOCOVPUWUNOTMOO DD OONO NPT RNEAOTNTMOO®D>OE~N

NEXTSEQ

CBRC
CBRC
CLST
CBIN
CBIN
CBIN
CMLY

CNVR
CNVR
CLST

CLCG
CLOG
CLOG
CLOG
CLST
CBIN
CBIN
CBIN
CMLT
CDVD
CBIN
CBIN
CSTS

CSTS
CSTS
CSTS
CSTS
CBRC
CBRC
CLST
CLOG
CLOG
CSTS
CL06
CLGG
CLa6
CLOG
cLsT

DCLA
DCLA
DCLA
DCLA

CLOG
CLOG

008

NEXTLABEL

RXCP46
RXOP&7
RXUP4S
RXOP49
RXCP4A
RXCP4 B
RXGP4C
CPERR

RXOP4E
RXCP4E
RXOP50
OPERR

CPERR

OPERR

RXCPS4
RXOP55
RXCP56
RXOP57
RXCP58
RXQOP59
RXGPS A
RXCP5B
RXOP5C
RXCP5D
RXOPSE
RXOPSF
RSGOP8O
OPERR

RSOPB2
RSOP83
RSOPB4
RSQOP85
RSCP86
RS0OP86
RSOP90
RSOP91
RS0OP92
RSOP93
RSCP94
RSGP95
KSGCP9I6
RSQOP97
RSOP98
OPERR

OPERR

QPERR

IOINST
IOINST
IGINST
I0INST
CPERR

SSGPDL
SSQPD2

STATEMENT

CLOAD=%*E60, EC LEVEL=128211

COMMENTS

BRANCH ON COUNT RX
BRANCH ON CONDITION
LOAD HALFWORD
COMPARE HALFWORD
ADD HALFWORD
SUBTRACT HALFWORD
MULTIPLY HALFWORD
* INVALID OP CODE
CONVERT T0O DECIMAL
CONVERT TO0 BINARY
STORE
*
* INVALID UP CODES
*
AND
COMPARE LOGICAL
OR
EXCLUSIVE 0OR
LOAD
COMPARE
ADC
SUBTRACT
MULTIPLY
DIVIDE
ADC LOGICAL
SUBTRACT LOGICAL
SET SYSTEM MASK
* INVALID OGP CODE
LOAD PSW
DIAGNUSE
WR ITE DIRECT
READ DIRECT
BRANCH ON INDEX HIGH
BRANCH ON INDEX LOW OR EQUAL
STORE MUL TIPLE
TEST UNDER MASK

MO VE

TEST AND SET
AND

COMPARE LOGICAL
OR

EXCLUSIVE GR
LOAD MULTIPLE
%

* INVALID OP CODES
*
START 1/0
TEST I/0
HALT 1/0
TEST CHANNEL
* INVALID 0P CODE
MOVE NUMERIC
MOVE
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ADDR

0DA6
uDAS8
QUAA
0DAC
ODAE
QLBO
woBe
0uB4
obB6
oDBB
uDBA
oDBC
QUBE
u0 80
ubs2
oD84
oD 86
ub8s
UDBA
ub8C
yust
0D90
ob92
vD94
uD96
0oDg8
UD9A
0D9C
oD 9E

CcICY
cicy
cicy

cicy
cicy
cicy
CcICY
CiCy
Cicy
cicy

cicy
CIcy
clicy
cicy
cicy

WORD SEQUENCE NG.

AESA
ASAA
ACB88
ADFA
ADEO
AQSA
AQ5A
AG5A
AQ5A
ADTC
AD7C
ASF8
A9F 8
AQ5A
8186
AE84
AETE
ACS5A
AQ5A
AQS5A
AGSA
914C
91BA
Sl4t
9188
A582
AS582
ACSA
AO5SA

003 CCOM
004 COMD
005 BSkI
CBRC
CLOG
CLSY
CTIRT
008 BPSW
010 cIcy
0i3 cicy

ole CBRC
032 cICcy
044 cicy

045 BWRP

CLOG

CLST
047 cICy
050 cicy
051 cicy
053 CICY
055 cicy

cicy
cicy
cicy
CICy
cIcy
cicy
cICy
cIcy
cIcy
CiCy
cicy
CIcy
cIcy
cicy
cIcy
cicy
Cicy
cicy
CICY
cicy
clicy
cICy
CICy
CICY
cicy
cicy
CICY
CICY
cicy

155
149
014
085
055
062
ol6
ocs8
0Co
0C5
0€l
031
042
060
059
110
024
048
025
020
021

228
229
230
231
232
233
234
235
236
2317
238
239
240
241
242
243
244
245
246
2417
2648
249
250
251
252
253
254
255
256

CFAD
cOvD
CBIN
CHBRC
CLOG
CLST

CBRC

cicy

BWRP
CLOG
CNVR

LABEL

oPDX
OPDX
oPDX
OPD X
0oPDX
oPDX
aPD X
oPDX
OPDX
GPOX
oPOX
OPD X
OPDX
OPFX
OPFX
QPF X
GPF X
OPF X
GPF X
OPF X
OPF X
OPF X
OPF X
OPFX
OPF X
OPF X
OPF X
OPFX
OPF X

MMOOIPOVONCTVHIUNFFOTMOOTD> OONOCWVHW

075 CSAS
087 CFAD
014 CBIN
117 CCOM
083 CLOG
083 CLST

065 CICY

009

065 CBRC

086 CLOG
005 CSTS

NEXTSEQ

CLGG
CLCG
CcLOG
CLOG
CLOG

CTRT
CTRT
CTRT
CTRT

CMPU
CMPU
cMPU

CSAS
CSAS
CSAS
CSAS
CDMD
COMD

099
130
o017
159
091

012

047

026
098
058
128
158
066
066
066
066
003
003
033
033
066
003
Ool1
008
066
066
066
066
006
061
007
060
002
002
066
066

CSFT
CFHA
CBIN
CCOM
CLCG
CMPU

CCOM

099 CLOG

003

CSTS

NEXTLABEL

SSCPO3
SSCPD4
SSGPDS
SSOPD6
SSGPo7
OPERR
CPERR
OPERR
OPERR
SSCPOC
SSCPDC
SSOPDE
SSUPOE
CPERR
SSOPF1
SSQPF2
SSOPF3
OPERR
CPERR
CPERR
GPERR
SSOPF8
SSGPF9
SSOPFA
SSGPFB
SSCPFC
SSOPFC
OPERR
CPERR

STATEMENT

BR

CLOAD=%E60,
COMMENTS

MOVE ZONES
ANC
COMPARE LOGICAL
OR
EXCLUSIVE OR
*

* INVALID OP CODES
*
*
TRANSLATE
TRANSLATE AND TEST
EDIT
EDIT AND MARK
* INVALID OP CODE
MOVE WITH OFFSET
PACK
UNPACK
*x

* INVALID OP CUDES
*
*
LERO AND ADD
COMPARE DECIMAL
ADD DECIMAL
SUBTRACT DECIMAL
MULTIPLY DECIMAL
DIVIDE DECIMAL
*
* INVALID OP CODES

L2 S2I 222222222222 2222222 R L R 2 N

* CRUSS REFERENCE FOR CSECT CICY *
AEERRRAR KRR EE R R E R KRR LR KK X

084 CTRT
035 CFLS
019 CBIN
163 CCOM
095 <CLOG
018 CMPU

012 CFCY
122 CLOG
011 CSTS

021
043
066
167
177
019

039
129
042

CTRY
CMLT
CBIN
CICy
CLOG
CNVR

CICY
CLOG
CSTS

060
079
069
004
179
056

044
152
071

CSAS
CBIN
CLOG
CLOG
CNVR

cIcy
CLOG
CIRT

128 CSFT 086 CSTS 065
071 CBIN 073 CBRC 013
006 CLOG Ol4 CLOG 024
187 CLOG 195 CLOG 202
122 CSTS 016 CSTS 054

056 CLOG 004 CLOG 009
159 CLOG 170 CLOG 182
003 CTRT 010 CTRT 033

EC LEVEL=128211

CsTs
CBRC
CLOG
CLST
CSTS

CLOG
CLOG
CTRT

108
o018
034
013
077

o017
190
066

CSTS
CARC
CLOG
CLST
CSTS

CLOG

CLST

PAGE 108
117 DCHN
020 CBRC
051 CLOG
027 CLST
079 CSTS
027 CLOG
055 CLST

096
043
053
052
090

045
066



cicCy
cIcy
CiCy
Cicy
CIcy
crey

CiCy
CICY
cicy
CICY
clcy
CiCy
CICY
cIicy
cICY
cicy
cicy
cICcYy
cicy
cicy
cicy
cICy
ciey
LICY
cICy

059
cé6l
062
V64
065
u6o6

ce8
070
079
081
c8s
096
0s7
100
108
118
120
122
147
163
179
185
203
225
241

CBRC
CiCy
cicy
cicy
CIiCy
CFCY
cicy
CICy
CsS1s
cicy
CICy
CFCY
CICy
CiCy
CICY
CICY
CICYy
cicy
cicy
CICyY
CiCy
cicy
CICcy
cicy
cicy
CICY
CICYy

Ocs4
058
029
028
026
069
181
245
020
Ca7
0712
034
¢s38
060
03
032
119
1C2
110
016
o17
0ta
0€l
049
0g2
0€3
043

CCOM

CICY
CICY
CiCy
CiCy
cicy
CS1s
CiCy

CICY

CICY

027
030
027
182
246
118
051

053

062

CDMD

cicy
CICy
CICY
DCLA

cicy

005

123
196
247
004

055

CDVD

cicy
cIcy
CICY

Rk kR kR Rk kR Rk kR Rk kkk ke k& ¥

* CRCSS REFERENCE FOR CSECT CICyYy *
ok ok ok kR RO ROROR R R R RO R X

010

124
217
248

CFCY 051

CICYy 125
CICY 219
CICy 255

CLST 063

CICy 133
CICy 220
CICy 256

CMLT 006

CICY 142
CICy 225

CLOAD=%E60, EC LEVEL=128211

CNVR 008

CICY 143
CiCy 233

CSFT 023

CICY 144
CICY 234

CSTS 009

CICY 145
cICy 235

CICY 176
CICY 236
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CLOAD=#%E60, EC LEVEL=128211 PAGE 110

CLUG == LOGICAL OPERATIONS
e e e e e - ——— OBJECTIVES
. . INSTRUCTION FORMAY *
ENTRY o OPERATION . BYTE 1 . BYTE 2 . BYTE 3 . BYTE & = ANDV OR, EXCLUSIVE OR
Bt et ———— - o . - * THE LUGIC FUNCTION IS PERFORMED WITH CORRESPONDING BITS
RROP14 . AND . 14 « R1 R2 . . * IN THE 1ST AND 2ND OPERANDS. THE RESULT REPLACES THE
RROP15 . COMPARE . 15 « R1 R2 . . * 1ST OPERAND. IN THE SI FORMAT, 12 IS THE 2ND OPERAND
RROP16 . OR . 16 « R1 R2 . . * AND IS ONE BYTE LONG.
RROP17 . EXCLUSIVE OR . 17 « Rl R2 . . *
RXOP41 . LOAD ADLRESS . 41 . R1 X2 . B2 D2 . D2 * COMPARE
RXOP42 . STGRE CHARACTER . 42 « Rl x2 . B2 D2 . D2 * COMPARE 1ST CPERAND TGO THE 2ND OPERAND. OPERANDS ARE
RXOP&43 . INSERT CHARACTER . 43 - R1 x2 . B2 D2 . D2 & TREATED AS UNSIGNED BINARY QUANTITIES,
RXOPS54 . AND - 54 « R1 X2 . B2 D2 . b2 ¥
RXOP55 . COMPARE LOGICAL . 55 « R1 X2 . B2 D2 . 02 * STORE CHARACTER
RX0PSs . OR - 56 « Rl X2 . B2 D2 . D2 * MOVE BYTE 3 OF R1 TO PROGRAM STORAGE ADDRESSED BY 2ND
RXOP57 . EXCLUSIVE OR . 57 « Rl X2 . B2 D2 . D2 * OPERAND.
RSOPYl . TEST UNDER MASK .« 91 . 12 . Bl D1 . Dl *
RSOP92 . MOVE . 92 . 12 . Bl DI . Dl * MOVE .
RSOP94 . AND B 94 - i2 . Bl D1 . D1 * THE 2ND OPERAND IS PLACED IN THE LST OPERAND LOCATION.
RS0P95 . COMPARE LOGICAL . 95 . 12 . Bl DL . D1 * IN MDVE IMMEDIAYE: I2 IS THE 2ND OPERAND.
RSOP96 . OR . 96 . 12 . B1 D1 . D1 *
RSOP97 . EXCLUSIVE OR . 97 . 12 . Bl DL . Dl * - MOVE NUMERIC
- - - - *® SAME AS MOVE, EXCEPT ONLY THE LOW-ORDER 4 BITS ARE MOVED.
SS FORMAT INSTRUCTIONS MOVE ZONES
¥ * SAME AS MOVE, EXCEPT ONLY THE HIGH-ORDER 4 BITS ARE MOVED.
&« OP CODE. L1 L2 .BL Dl . Dl Di . B2 D2 . D2 D2«
e - * TEST UNDER HaSK
ENTRY POINTS OPERATICN ' THE IMMEDIATE DAYA IN BYTE 2 OF INSTRUCTION IS TESTED
SSOPD1L MUVE NUMERIC BIT FOR BIT AGAINST THE 1ST OPERAND.
$S0PD2 MOVE
SS0PD3 MCVE ZUNES LOAD ADDRESS
SSOPD4 AND SET THE EFFECTIVE ADDRESS OF THE 2ND OPERAND INTOD THE
SS0PDS CCMPARE LOGICAL LOW 24 BITS OF Rl.
S$SOPD6 OR
SS0PD7 EXCLUSIVE OR
ADDR WORD SEQUENCE NG. LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS
CLOG 001 T LOGICAL OPERATIONS
CLGG 002 *
CLGG 003 * MOVE IMMEDIATE
293A ABS53 CLOG 004 RSOP92 CICY 045 ADDERR N BR [F Hl=NZ MO VE
293C 7510 CLOG 005 ST GL U IMMEDIATE
293E 8183 CLOG 006 CICY 005 ISTART N N=S BITSe7 EXECUTION
CLOG 007 * MOVE CHARACTERS
2EAA 6F75 CLOG 008 $S0PD2 Hl=H1$D1 MO VE
2EAC ABS53 CLCG 009 CICY 045 AUDERR N BR IF Hl=NZ CHARACTERS



ADOR

2EAE
2EBO
2EB2
2EB4
2EB6

2€48
2E4A
2€4C
2E4E
2ES0
2ES2
2ES54
2E56
2E58

2ES5A
2E5C
2E5E
2E60
2862
2E64
2E66
2E68
2E6A

33¢6A
336C

2C9A
2C9C
2C9€
2CAQ
2CA2

2CTA
2C7C
2CT€
2C80
2C82
2084
2C86
2CA4
2CAS6
2CA8
2CAA

2C88
2C8A
20 8C
2C8E
2C90

WORD

5738
1718
25FF
F4AF
8183

€F 35
ABS53
5738
5F10
4F 18
7718
25FF
F4CD
8183

6F15
ABS53
5738
5F1Q
4F 7D
7718
25FF
F4DF
8183

8A70
ACoC

A770
8174
D5A8
F5A5
AC84

AB53
5F10
751
C4A9
F4AS
2C55
8183
2C25
8183
2CC7
8183

6F 15
AB53
5738
5F18
F71

SEQUENCE NO.

CLCG
CLUG
CLGG
CLOG
CLCG
CLGG
CLGG
CLOG
CLCG
CLOG
CLOG
CLCG
CLCG
CLUG
CLOG
CLGG
CLOG
CLCG
CLOG
CLUG
CLCG
CLCG
CLUG
CLGG
CLOG
CLOG
CLOG
CLUG
CLGG
CLOG
CLGG
CLUG
CLOG
CLGG
CLOG
CLOG
CLOG
CLOG
CLGG
CLOG
CLGG
CLOG
CLOG
CLQOG
CLOG
CLCG
CLOG
CLOUG
CLGG
CLOG
CLOG
CLGG
CLOG

010
Ccll1
ol2
oL3
014
015
0leé
017
018
ol9
020
021
022
023
024
025
026

058

060
g6l
062

*

*

*

*

%*

*
*

LABEL

oPD2

550PD1

0PD1

SSOPD3

0PD3

RROP15

RXOP55
CXCOML

RS0P95

0Pg95D
0P9I5C

OP95A

oP958

SSOPDS

0oPDS

NEXTSEQ NEXTLABEL
G10 0rD2
CICY 005 {ISTART N
MOVE NUMERICS
CICY 045 ADDERR N
018 0PDL
CICY 005 ISTART N
MCVE ZONES
CICY 045 ADDERR N
028 0PD3
CICY 005 ISTART N

COMPARE LUGICAL
CCOM 036 CRGET
040 CXCOML
COMPARE LCGICAL
CCOM 045 CXGET
CCOM 086 CSLOOP

STAT EMENT

RDB D1 V+1
STB D1 U+l
Gl=Gl +KFF

BR IF AC=1
N=S BITS67

H1=H1$01

BR IF Hi=NZ
RDB Dl V+1
RCB H1 U
Dl=A1H#DI1L
STB D1 U+l
Gl=Gl+KFF
BR IFf AC=1
N=S BITS67

Hl=H1$D1
BR IF Hl=NZ
RDB D1 V+1
RDB H1 U
D1=HIL+D1H
STB D1 U+1
Gl=Gl+KFF
BR IF AC=1
N=S BITS67
RR

BAL

BR

RX

BAL

BAL

BR IF S1=0
BR IF S3=}
BR

BR IF Hl=NZ
RDB H1 U
Hl1=H1-Gl#+1l
BR IF 7=0
BR IF AC=1
PO=0$KS0
N=S BITS67
PO=0$K20
N=S BITS67
PO=0

054 (P958

052 0P95A

050 0P95C

COMPARE LOGICAL RS

CICY 045 ADDERR N

054 (P958

052 (P95A
CICY 005 ISTART N
CICY 005 ISTART N
CICY 005 ISTART N

N=S BITS67

COMPARE LOGICAL CHARACTERS

CICY 045 ADDERR N

Hi=H1$D1

BR IF H1=NZ
RDB D1 v+l
RDB H1 U+l
H1=H1-Dl+1

CLOAD=%E60, EC LEVEL=128211

COMMENTS

EXECUTION

MO VE
NUMERICS
EXECUTION

MO VE
ZGONES
EXECUTION

COMPARE
LOGICAL
INSTRUCTIONS
EXECUTION

GO SET CCO
GO SET CC2
GO SET CC1
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ADDR

2092
2094
2CS96
2Cs8

291E
2920

2908
290A
2900
290€E
2910
2912
2914
2916
2918
29 1A
291C

2822
2E24
2E26
ZE28
2E2A
2E2C
2E2E
2e30
2E32
2E34

29AA
29AC
29AE
2980
2982
29B4
2986
2988
29BA
298C

3372
3374

3336
3333

WORD

Cc482
25FF
F48D
ACAB

8ATC
AGCA

ATTC
6F 17
6ECT
€137
6e21
1€6A8
1EAA
£598
ACAS8
2055
8183

ABS3
5F10
6F57
C4B1
7F 10
2055
8183
1F10
2007
8183

eF 5
ABS53
10CE
5738
5F10
67F 7
1718
25FF
F4B81
Agleée

BATC
B338

AT70
6F15

SEQUENCE NU.

cLOG
CLOG
CLOG
CLOG
CLOG
CLCG
cLCG
CLOG
CLOG
CLGG
CLGG
CLOG
CLOG
CLUG
CLUG
CLUG
CLOG
CLOG
CLGG
CLUG
CLGG
CLOv
CLCG
CLCG
CLGG
CLOG
CLOG
CLOG
CLGG
CLOG
CLUG
CLOG
CLCG
CLOG
CLOG
CLOG
cLGG
CLGG
cLUG
CLOG
CLGG
CLGG
CLUG
CLCG
CLGG
CLOG
CLGOG
CLCG
CLOG
CLOO6
CLGG
cLGG
CLOUG

063
064
065
066
067
068
069
070
071
072
073
074
075
076
0717
078
079
080
081
082
083
C84
085
086
087
088
c89
G90
091
092
093
094
095
096
097
098
099
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115

LABEL

*
*
RROP14

%
*
RX0OP54
C XAND

CCLOST
S2CHK
SETNZ

*
*
RSOP94

OP94A

0P948

*
*
SSOPD4

OPD4

*
*
RROP16

*
*x

R XOP56
C X0R

NEXTSEQ
049

060
054

AND
CCCM 036
074

AND
CCOM 045

082
054

CICY 005

AND

CICY 045

093

CiCy 005

CICY 005
AND

CICY 045

101
080

OR
CCCM 036
115

OR
CCOM 045

NEXTLABEL
CP950D

OPD5
0P958

RR
CRGET
CXAND

RX
CXGET

SETNZ
oP958

ISTART N

RS

ADDERR N

CP9ast

ISTART N

ISTART N

SS

AJDDERR N

OPD4
S2CHK

RR
CRGET
CXOR

RX
CXGET

CLOAD=#*E60,

STATEMENT COMMENTS
BR IF ZINZ

GL=Gl+KFF

BR IF AC=1

BR

BAL ANC
BR EXECUTION

BAL

Hl=H1*Ul
HO=HO*UO0
Dl=Dl*vVv1
DO=DO*VO

STH D AS,T+2
STH H AS,T-2
BR IF S2=1
BR

PO=0$K50

N=S BITS67

BR If H1l=NZ
ROB H1 U
Hl=H1*G1

BR IF Z=0
STB HL U
PO=0$K50
N=S BITS67
STB H1 U
P0=0

N=S BITS67

H1=H1$01

BR IF H1=NZ
RST S K=FC
RDB D1 v+l
RDB H1 U
D1=01%H1
STB D1 U+l
G1l=Gl+KFF
BR IFf AC=1
BR

BAL
BR

BAL
Hl=H1$Ul

EC LEVEL=128211
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ADDR

333A
333C
333t
3340

28F6
2BF8
2BFA
2BFC

2DFA
2DFC
2DFE
2EGO
2£02
2€E04
2E06
2E08
2EDA
2E0C

337A
337C

332A
332C
332¢E
3330
3332
3334

2072
2074
2076
2078

2DE0
2DE2
20E4
20E¢
20E8
20EA
2DEC
20€E
20F0
20F2

WORD

6ECS
€135
6625
A912

ABS53
S5F 10
6F55
AE28

6F15
AB53
10CE
5738
5F10
67F5
1718
25FF
Fa81l
A9dleé

8A70
B32C

A710
6F11
6ECL
€731
6621
AS12

ABS3
SF10
6F51
AE28

6F15
ABS3
10CE
5738
5F 10
¢7F1
7718
25FF
F4ET
AS16

SEQUENCE NO.

CLG6
CLOG
cLGG
cLOG
CLOG
CLOG
CLCG
CLOG
CLGG
CLOG
CLGG
CLGG
cLOG
CLOG
CLGG
CLGG
CLaG
CLOG
CLGOG
CLGG
CLOG
CLOG
CLOG
CLOG
CLGG
CLOG
CLOG
CLOG
CLGG
CLOG
CLOG
CLOo
CLGG
CLOG
CLGG
CLUG
CLOG
CLOG
CLGG
CLOG
CLGG
CLOG
CLUG
CLOG
CLOG
CLOG
CLOG
CLGG
CLOG
CLGG
CLOG
CLGG
CLGG

116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
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

LABEL NEXTSEQ
078
*
* OR
RS0OP96 CICY 045
089
*
* OR
SSoPDe6 :
CICY 045
0oPD6
131
080
*
* XOR
RROPLT CCCM 036
145
®
* . XOR
RXOP57 CCOM 045
C XX0R
078
®
* XOR
RSQOP97 CICY 045
089
*
x XOR
SSOPD7
CICY 045
oPD7
161
080
*

NEXTLABEL STATEMENT

CCLOST
RS

ADDERR N
aP94A
SS

ADCERR N

apPDe
S2CHK

RR
CRGET
CXXOR

RX
CXGET

CCLOST
RS

ADDERR N
0P94A

SS

ADDERR N

oPD7
S2CHK

CLOAD=%*E60,

COMMENTS

HO=HO$UQ
D1=D1%V1
DO=DOsVO
BR

BR IF H1=NZ
RDB HL U
Hl1=H1$G1

B8R

Hl=H1$Dl

BR IF H1=NZ
RST S K=FC
RDB D1 V+1
RDB H1 U
D1=D1s$H1
STB D1 U+l
Gl=Gl+KFF
BR IF AC=1
BR

BAL XOR
BR EXECUTION

BAL
Hl=H1loUl
HO=HOOUO
D1=Dlavl
DO=0D0nvo
BR

BR IF Hl=NZ
RDB H1 U
Hl=H1aGl

BR

HlI=H1$0D1

BR IF HL=NZ
RST S K=FC
RDB O1 V+1
RDB H1 U
Dl=D1luHl
STB D1 U+l
Gl=G1l¢KFF
BR IF AC=1
B8R

EC LEVEL=128211
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ADDR

2080
2CB2
28B4
2(B6
2CBd
2CBA
2CBC
2LBE
2CAC
2CAE

2EDC
2EDE
2E€0
2EE2
2EE4
2EE6

2EB8
2EBA
2EBC
ZEBE
2ECO
2EC2

2996
2998
299A
299C
299E

CLOG
CLOG
CLOG
CLOG
CLOG
CLOG
CLOG
CLOG
CLOG
CLOG
CLOG
CLOG
CLOG
CLOG
CLOG
CLUG

004
008
gl0
016
018
026
028
036
039
040
045
049
050
052
054
058

WORD

AB53
5F10
6F57
C4A9
6F51
C4AD
2055
81B3
2C15
8183

AB53
5588
2838
5710
17A0
8183

ABS53
5588
2838
57AC
7710
8183

5588
2ECT
1EAS8
70AQ
8183

SEQUENCE NO.

cLOG
CLOG
CLOG
CLUG
CLOG
CLOG
CLOG
cLOG
CLUG
CLOG
cLOG
CLOG
CLGG
CLUG
cLaG
cLOG
cLOG
CLGG
CLGG
CLUG
cLOG
cLeG
CLOG
cL06
cLOG
CLOG
cLOG
cLOG
CLOG
cLGG
CLGG
CLOG
cLoG
cLCG

169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202

cicy
Cicy
CLOG
CICY
CLOG
CICY
CLOG
clicy
cIcy
CLOG
cCICY
CLOG
CLGG
CFAD
cLO0G
cICY

2C5
2217
013
226
023
228
033
1£2
184
037
2C8
0€e3
043
078
041
230

*

*
%

*
*

*
*

CSAS 103
CLOG 042 CLOG 049
CLOG 048 CLOG 066

LABEL NEXTSEQ NEXTLABEL
TEST

CICY 045

UNDER MASK

RSOP91 ADDERR N

054 0P958

178 0P918B

CICY 005 ISTART N
oPsiB

CICY 005 ISTART N
CHARACTER
ADDERR N

INSERT

RX0P43 CICY 045

CICY 005 ISTART N

STORE CHARACTER

RX0OP42 CICY 045 ADDERR N

CICY 005 ISTART N

LOAD ADDRESS
RX0OP41

CICY 005 ISTART N

CLOAD=%*E60,

STATEMENT COMMENTS

BR IF Hl=NZ
RDB H1 U
Hi=H1*G1

BR IF 7=0
H1=H1OG61

BR IF =0
PO=0%$K50
N=S B8ITS67
PO=0$K70
N=S BITS67

BR IF H1=NZ
T1=G1lH
T1=T1+K03
RDB D1 U
STB D1 AS,T
N=S BITS67

BR IF Hl=NZ
T1=G1lH
TL=T14K03 -
RDB D1 AS,T
sTB D1 U
N=S BITS67

T1=G1lH

HO=0

STH H AS,T+2
STH U AS,T
N=S BITS67

EERERERRERRRRRSRERRRRE e KB RKE KK kK &

* CRCSS REFERENCE FOR CSECT CLOG *
Rk ok kR kAR kR kR R kR ko Rk kEkE ¥

CTRT 032 CTRT 062
CSAS 102

CLGG 081

CSFT 085 CYRT 031
CLOG 173

CTRT 063
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CLOG
CLOG
CLOG
CLOG
CLOG
CcLOG
cLOG
CLOG
CLOG
CLOG
CLGG
CLOG
CLOG
CLOG
CLOG
CLOG
CLOG
CLGG
CLGG
CLOG
CLOG
CLOG
CLOG
CLOG
CLOG
CLGG
CLOG
CLOG
CLOG

060
069
073
074
078
080
082
086
089
093
098
101
110
114
115
122
128
131
140
144
145
152
158
161
170
178
182
190

198

CLOG
CICy
cicy
CLOG
CLOG
CLOG
CFAD
CIcy
CLOG
CLOG
cIcy
CLOG
CICy
CIiCy
CLOG
cicy
CICY
CLGG
cicy
cicy
CLOG
clcy
cicy
CLOG
cicy
CLUG
cicy
cicy
cicy

0¢€5
151
183
070
119
1Cc7
Q79

2C7

125
089
229
1C6
153
1€5
111
209
231
136
154
186
141
21¢C
232
1¢6
2C4
175
166
165
1¢4

CLOG 149
CLOG 137
CLOG 080

CLOG 155

CLOG 167
CSFT 076

XTI 2332233222322 22222222 2 2 2 )

* CROSS REFERENCE FOR CSECT CLOG *
kR kEkkE kR kR Rk kR kR k&

CLOAD=%E60,
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CLST —— LOAD AND STORE INSTRUCTIONS
e - *
* . . INSTRUCTION FORMAT *
* ENIKY .  OPERATION . BYTE L . BYTE 2 . BYTE 3 . BYTE 4 *
# RROPLO . LOAD POSITIVE . 10 . Rl R2 . . *
#* RROPLL . LOAD NEGATIVE . 11 . RLR2 . . *
#« RROP12 . LUAD AND TEST . 12 . RLR2 . . *
* RROP13 . LOAD CUMPLEMENT . 13 . RL R2 . . *
% RROP18 . LOAD . 18 . RlLR2 . . *
« RSOP90 . STORE MULTIPLE . 90 . RLR3 . B2D2 . D2 *
# RSUP98 . LOAD MULTIPLE . 98 . RILR3 . B20D2 . D2 =*
# KXOP40 . STORE HALFWORD . 40 .+ Rl X2 . B2 D2 . D2 #
« RXOP48 . LOAD HALF WORD . 48 .RL X2 .BD2 . D2 *
# RXOPSO . STORE . 50 . RLX2 .B2D2 . D2 *
# RXOP58 + LOAD ' . 58 .RLX2 .B82D2 . D2 *
K e e e e 2 e s e o . i e e e e e S e e e — %
OBJECTIVES
LOAD POSITIVE —- THE TRUE VALUE OF THE 2ND OPERAND IS
PLACED IN THE 1ST OPERAND LOCATION.
LOAD NEGATIVE - THE TWOS COMPLIMENT OF THE TRUE VALUE
OF THE 2ND OPERAND IS PLACED IN THE
1ST OPERAND LOCATION.
LOAD COMPLEMENT - THE TWOS COMPLEMENT OF THE 2ND OPERAND
IS PLACED IN THE 1ST OPERAND LOCATION.
LOAD - PLACE THE 2ND OPERAND INTO THE 1ST
OPERAND LOCATION.
ADTGR WORD SEWUENCE NU. LABEL NEXTSEQ  NEXTLABEL STATEMENT
cLST 001 T LOAD AND STORE INSTRUCTIONS
CLST 002  *
CLST 003 %
CLST 004 % LOAD POSITIVE
20 34 €37C  CLST 005 RROP1O  CCOM 029 LGET BAL
2036 €610 CLST 006 020 DCHECK BR IF D00=0
2038 BAEO  CLST 007 PCOMPL  CCOM 076 COMPL BAL
203A  C610  CLST 008 020 DCHECK BR IF D00=0
203C 76A8  CLST 009  OVCHEK STH D AS,T+2
2C 3E 7€AA CLST 010 STH H AS,T-2
2C 40 2C15  CLST o1l SHFTOV PO=0$KT0
2€42  CDCY  CLST 012 014 TAKEOV BR IF P10=1

LOAD AND TEST

LOAD HALFWORD

LDAD MULTIPLE

STORE MULTIPLE

STORE HALFWORD

STORE
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OBJECTIVES CONTINUED

THE 2ND OPERAND IS PLACED IN THE 1ST
OPERAND LOCATION, AND THE SIGN AND THE
MAGNITUDE OF THE 2ND OPERAND DETERMINE
THE CONDITION CODE.

PLACE THE HALFWORD 2ND OPERAND INTO THE
1ST OPERAND LOCATION. EXTEND THE SIGN

INTO THE HIGH-ORDER 16 BITS OF THE 1ST

OPERAND.

THE INFORMATION AT TYHE EFFECTIVE 2ND
OPERAND ADDRESS IS LOADED INTO GENERAL
REGISTER STARTING WITH THE ONE
SPECIFIED BY Rl AND ENDING WITH THE
ONE SPECIFIED BY R3.

THE INFORMATION IN THE GENERAL REGISTER
STARTING WITH THE REGISTER SPECIFIED BY
R1 AND AND ENDING WITH THE REGISTER
SPECIFIED BY R3 IS STORED AT THE
LOCATIONS DESIGNATED BY THE EFFECTIVE
2ND OPERAND ADDRESS.

MOVE THE 16 LOW-ORDER BYTES OF THE 1ST
OPERAND TO PROGRAM STORAGE ADDRESSED
BY THE 2ND OPERAND.

THE 1ST OPERAND IS MOVED TO PROGRAM
STORAGE AT THE EFFECTIVE ADDRESS OF
THE 2ND OPERAND.

COMMENTS

SET CC=3-0OVERFLOW



ADDR

2C44
2C08
2C0A

2C0C
2C0E
2C 10
2C12
2Cl4
2C16
2C46
2C48
2C4A
2C4C

2028
2C2A
2c2C
2C2E
2C30
2C32
2C 24

2C26 -

2C00
2C02
2C04
2C06

2E9C
2E9E
2EAQ
2EA2
2EA4
2EA6
2EA8

2014
2016
2018
201A
201C
2U1E
2020
2022
2D24

WORD

8183
2883
$C70

8317C
625
4EES6
4666
psC7
AC30
2C25
16A8
TEAA
8183

837C
c625
8AEOQ
Ce25
207
AC48
2C55
AC48

8317C
Ce€3s
8AEOQ
ACGCE

5583
56A8
SEAA
5588
16A8
TEAA
8183

AB53
ClE3
FCA4
5588
2828
52A0
7210
8183
AESS

SEQUENCE NO. LABEL
CLST 013
CLST OlL4 TAKEQV
CLST 015

CLST 0Olé6 *
CLST 017 ¥

CLST 018 RROP12
CLST 019 DBRAN
CLST 020 DCHECK
CLST 021
CLST 022
CLST 023
CLST 024 TESCC2
CLST 025 DSTORE
CLST 026
CLST 027

CLST 028 *
CLST 029 *
CLST 030
CLST 031
CLST 032
CLST 033
CLST 034
CLST 035
CLST 036
CLST 037
CLST 038 *
CLST 039 *
CLST 040
CLST 041
CLST 042
CLST 043
CLST 044 *
CLST 045 *
CLST 046
CLST 047
CLST 048
CLST 049
CLST 050
CLST 051
CLST 052
CLST 053 *
CLST G54 *
CLST 055
CLST 056
CLST 057
CLST 058
CLST 059
CLST 060
CLST 061
CLST 062 RSEND
CLST 063 SPEC
CLST 064 *

CLST 065 *

RROP11

NEGCCO

NEGCC1

RROP13

RROP18

RXOP40O

NEXTSEQ NEXTLABEL

CICY 005 ISTART N
BPSW 003 PROG

LOAD AND TEST

CCOM 029 LGET
036 NEGCC1
024 TESCC2
034 NEGCCO
CICY 005 ISTART N

LOAD NEGATIVE

CCON 029 LGET
036 NEGCC1

CCCM 076 COMPL
036 NEGCC1

025 DSTORE
025 DSTORE

LOAD COMPLIMENT
CCOM 029 LGET

007 PCCMPL
CCOM 076 COMPL
019 DBRAN

LOAD OP RR

CICY 005 [ISTART N
STORE HALFWORD
CICY 045 ADDERR N
063 SPEC
CIiCY 005 ISTART N
CICY 059 SPECHK

LCAD HALFWORD

CLOAD=%*E60,

STATEMENT COMMENTS
N=S BITS67

T1=0$K08

BR

BAL

BR IF DOO=1
H=H

D=D

BR IF Si=1
BR

PO=0$K20

STH D AS,T+2
STH H AS,T-2
N=S BITS67

BAL

BR IF D0O=1
BAL

BR If D0O=1
P0=0

BR

PO=0$K50

BR

BAL
BR IF D0O=1
BAL
BR

T1=G1XH

RDH D AS,T+2
RDH H AS,T-2
T1=G1lH

STH D AS,T+2
STH H AS,T-2
N=S BITS67

BR IF H1=NZ
2=U1*—KOE

BR IF LZINZ
T1=G1lH
T1=T1+K02
RDH V AS,T+0
STH V U+0
N=S BITS67
BR
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ADDR

2000
2002
2D04
2006
2u08
200A
200C
200E
2010
2012

2EDQ
2ED2
2ED4
2ED6
2c08
2EDA

2EC4
2EC6
2€EC8
2ECA
2eCC
2kCE

2EEB
2ELEA
ZEEC
2EEE
2EFQ
2EF2
2EF4

LABO
1AB2
1AB4
1AB6
1AB8
1ABA
1A8C
2026
2028
2D02A
2D02C
2V2E
2D30
2D32
2D34
2036

WORD

AB53
OlE3
FOA4
5588
5E10
2107
CELO
2TF7
5769
AC48

5588
56A8
SEAA
i618
7t10
8183

5588
5618
S5E10
T6A8
1EAQ
8183

AD26
52A8
7218
5240
7218
AD30
AEEA

AD26
5218
72A8
5218
72A0
AD30
9AB2
AB53
Cl1C3
FOA4

- 5588

128E
5531
€351
C4A3
251D

SEQUENCE NG.

cLST
CLST
CLST
CLST
CLST
CLST
CLST
CLST
CLST
CLST
CLST
CLST
CLST
CLST
CLST
cLS1
cLsT
CLST
CLST
CLsST
CLST
CLST
CLSTY
CLST
CLST
CLST
cLSTY
CLST
CLST
CLST
CLST
cLsT
cLst
CLST
CLST
CLST
CLST
CLST
CLST
cLsT
cLST
CLSTY
CLST
CLST
CLST
CLSTY
CLST
CLST
CLST
cLsT
cLST
CLST
CLST

(¢1.1.)
c67
068
069
070
071
072
073
074
075
076
077
078
079
080
081
082
083
084
085
086
087
088
G89
0s0
091
092
093
094
095
096
097
098
c99
100
101
102
103
104
105
106
107
108
108
110
i11
112
113
114
115
116
117
118

LABEL NEXTSEQ

RX0P48 CICY 045 ADDERR N

063 SPEC

074 EXT

EXT

025 DSTORE
*
* STORE 0P RX
RXOP50

CICY 005 ISTART N
*
* LOAD OC°P RX

RX0OP58

CICY 005 ISTART N
*

* LOAD MULTIPLE
RS0OPS0 110 RS9XA

RS90A

115 RS9XB
095 RS90A
*
* STORE MULTIPLE
RSOP98 110 RS9XA
RS98A

115 RS9XB
104 RS98A

RS9XA CICY 045 ADDERR N

063 SPEC

RS9XB
062 RSEND

NEXTLABEL STATEMENT

CLOAD=%*E60,

COMMENTS

BR IF H1=NZ
1=U1%-KOE
BR_IF LINZ
T1=G1lH

RDH H U
01=0

BR IF HOO0=0
D1=0$KFF
D0=D1

BR

T1=G1lH

RDH D AS,T+#2
RDH H AS,T-2
STH D U#2
STH H U

N=S BITS67

T1=G1lH

RDOH D U+2
RDH H U

STH D AS,T+2
STH H AS,T
N=S BITS67

BAL
RDH
STH
RDH
STH
BAL
BR

ASy T#2
u+2
AS,T
U+2

<< <<

BAL
RDOH
STH
RDOH
STH
BAL
BR
BR IF Hl=NZ
Z=U 1%-K0C
BR IF LINZ
T1=G1lH

RTN

V1=61X
V1i=v1aGl

BR IF Z=0
Gl=G1#K10

Us2
AS,T#2
U+2
AS,T

<K< <<
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AUDR

2D38
2D3A

CLST
CLST
CLsST
CLST
CLST
cLsT
CLST
CLST
CLST
CLST
CLST
CLST
CLST
CLST
CL ST
CLST
CLST
CLST
CLST
CLST
CLST
CLST
CL ST
CLST
CLSY
CLST
CLST
CLST

005
007
009
011
Ol4
o1s
019
020
024
025
030
034
036
040
C46
055
062
063
066
074
078
086
094
095

104
i10
115

WORD SEQUENCE NO.

55B8
128E

cicy
CLST
CBIN
CSFT
CcLST
Cicy
CLST
CLST
CBIN
CLSY
cicy
CBIN
CBIN
ciCy
CICY
Cicy
CLST
CLST
cicy
CLST
cicy
cicy
cicy
CLST
CICY
CLST

- CLST

CLST

CLST 119
CLST 120

147
041

032

Qia
012
149
043
GCo
035
035
148
033
034
150
155
1€3
117
0¢

171
072
179
187
203
1¢0
211
1C9
0S4
0589

cLST
CLST
CLsST

CLST
CLST

CLSTY

CLST
CLST

CLOAD=%E60,

LABEL NEXTSEQ  NEXTLABEL STATEMENT COMMENTS
T1=G1H
RTN
kikkkkkkkkkkEkkkkrkkkkkkkkkkkkkkkk &
* CROSS REFERENCE FOR CSECT CLST *
kR kkrkkkkEkkkkkkkkkkkkkkRkk k& k
008
022
037 CLST 075
023
019 CLST 031 CLST 033
068 CLST 112 .
103
108
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CMLT —- MULTIPLY BINARY ROUTINE

T e o e e e e e o e s o e e e e f—— *
* o - INSTRUCTION FORMAT . *
* ENTRY . OPERATION -« BYTE 1 . BYTE 2 . BYTE 3 . BYTE 4 *
- o« —— «—= . - - *
* RROPLC . MULTIPLY - 1C » R1 R2 . - *
* RXOP4C o MULTIPLY HALFWORD. 4C « R1 X2 < B2 D2 . D2 *
#* RXUPSC .« MULTIPLY FULLWORD. 5C « Rl X2 - B2 D2 . D2 *
X *

OBJECTIVES

ADDR

uig4
vlilge
0788
u78A
- 0782
uT8C
0T8E
0790

1.

Z.

3.

FETCH BOTH OPERANDS.

FOR FULLWORD MULTIPLY, THE

MULTIPLICAND IS FOUND IN THE ODD REGISTER FGLLOWING

THE EVEN REGISTER SPECIFIED BY Rl.

HALFWORD, R1 SPECIFIES THE LOCATION OF THE

MULTIPLICAND.

FOR MULTIPLY

THE MULTIPLIER IS FOUND IN R2 OR AT
THE EFFECTIVE MAIN STORAGE ADDRESS.

CREATE A TABLE OF MULTIPLICAND VALUES IN AUX STORAGE

—— MULTIPLICAND TIMES 1, X4y X16,

AND X64.

READ EACH HEXADECIMAL MULTIPLIER DIGIT, STARTING AT
THE LOW-ORDER.
TABLE VALUES UR COMBINATION OF VALUES AS DETERMINED
BY THE MULTIPLIER DIGIT. ]
AFTER ADDING THE TABLE VALUES FOR BOTH THE HIGH AND
LOW DiGITS OF EACH MULTIPLIER BYTE.

CREATE PRODUCT BY

THE PRODUCT IS SHIFTED

ACDING APPROPRIATE

STORE THE PRODUCT IN THE LOCATION THAT ORIGINALLY
CONTAINED THE MULTIPLICAND.

wWORD

F5C3
3515
A770
82FA
AESS
E1S51
3485
F503

SEQUENCE NU. LABEL

CMLT
CMLT
CMLT
CMLT
CMLT
CMLTY
CMLT
CMLT
CMLT

001
002
003
004
005
006
007
008
009

T
RX0OP5C

ERRDRA
RROP1C

NEQLAB

STATEMENT

NEXTSEQ NEXTLABEL
MULTIPLY BINARY QP CODES
006 ERRORA BR IF Gl3=1
Gl=G1$K10
CCOM 045 CXGET BAL
015 START BR
CICY 059 SPECHK BR
009 NECQLAB BR IF Sé6=1
G0=GO$K80
006 ERRORA

BR If Gl3=1
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DESCRIPTION

THE ROUTINE FETCHES THE OPERANDS, THEN PERFORMS SIGN
ANALYSIS. THIS RESULY IS STORED FOR USE AT THE END OF THE
ROUT INE. )

THE MULTIPLY TABLE IS STORED IN AUX STORAGE. TO BUILD
THE TABLE, THE ROUTINE MAKES 4 PASSES THROUGH A LOOP. IN
THE LOOP, THE MULTIPLICAND IS STORED, THEN DOUBLED AND
REDOUBLED. THEREFORE, THE VALUES STORED IN THE TABLE ARE --
MULTIPLICAND TIMES ly 4y 16y AND 64. SEE AUX STORAGE MAP
IN SECTION AAAB FOR LOCATION.

MULTIPLICATION IS DONE ON A BYTE BASIS. FOR THE LOW DIGIT
OF THE MULTIPLIER BYTE, THE TABLE ADDRESS IS INITIALIZED
FOR Xl. FOR THE HIGH DIGIT, THE TABLE ADDRESS IS SET FOR
X16. THEN, A 16-WAY BRANCH ON THE ACTUAL MULTIPLIER DIGIT
OCCURS. THE BRANCH DIRECTS THE MICROROUTINE TO THE PROPER
COMPUTE ROUTINE FOR THE CURRENT MULTIPLIER DIGIT. THE
COMPUTE ROUTINES CHANGE THE MULTIPLY-TABLE ADDRESS IF A X4
OR A X64 TABLE VALUE IS NEEDED. ALSQO, COMPLEMENT ADD IS
SET IF A SUBTRACT IS NEEDED. THEN THE MICRORQUTINE IS
DIRECTED TO ADD EITHER ONCE OR TWICE DEPENDING ON THE
COMPUTE ROUTINE FOR THE CURRENT DIGIT. NOTE THAT FOR SOME
DIGITS, ADDS FROM TWO DIFFERENT TABLE ADDRESSES ARE
NECESSARY.

SHIFTING OCCURS AFTER BOTH THE HIGH AND LOW DIGITS FOR
EACH MULT{PLIER BYTE ARE PROCESSED. THE CURRENTLY COMPLETED
PRODBUCT BYTE IS SHIFTED OUT OF THE PRODUCT-BUILDING AREA AND
INTO THE REGISTERS FORMERLY OCCUPIED BY THE MULTIPLIER.

A COUNTER DETERMINES THE LAST MULTIPLIER DIGIT., AFTER
THIS LAST DIGIT IS PROCESSED, A CARRY TEST IS MADE. A FINAL
X1 VALUE FROM THE TABLE 1S COMPLEMENT-ADDED TO THE PRODUCT
IF THE NEED S INDICATED BY THE SIGN AND MULTIPLIER-LOW
DIGIT CARRY,

TO COMPLETE THE MULTIPLY OPERATION, THE MICROPROGRAM
RESTORES THE SAVED REGISTERS, AND THE HALFWORD OR FULLWORD
PRODUCY IS STORED AT THE 1ST OPERAND ADDRESS. THEN, THE
MICROPROGRAM RETURNS TO I-CYCLES.

COMMENTS

D. L. SMITH



ADDR

07192
V764
0796

02F8
02FA
02FC
U2FE
0300
0302
V304
0306
0308
030A
030C
030€
0310
0312
0314
U316
03138
031A
031C
031E
0320
0322
0324
U326
0328
U32A
0324
032E
0330
0332
0334
0336
U338
03 3A
033C
033t
0340
0342
U344
0346
03438
034A
034C
034E
0350
U352
U354
0356
0358

WORD

3515
8A70
82FA

ADAB
8DC2
29C7
C604
29F 7
2C13
c215
£EC88
3C23
5989
4AE6
QoCo
1CF2
4C52
2010
208B
cD29
78C8
7AC8
76C8
1EC8
856E
256k
8214
2DC7
48L6
4AC6
44C6
46C6
4EGC6
40Cé
2C13
CHBE
2F18
Fa4D3
2015
1¢02
BB55
DD53
C5CC
2F 1D
Fa4D3
2055
1602
BF55
2028
G468
Cs38
c1oC

SEQUENCE NO.

CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
cMLT
CMLT
CMLT
CMLT
cCMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
cMLY
CMLT
CMLT
CMLT

CMLT

CMLT
cMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT

010
o11
012
013
Ol4
015
oleé
017
018
019
020
021
022
023
024
025
026
027

028

az29
030
031
032
033
034

035%

036
037
038
039
040
041
042
043
044
U4b
046
047
048
049
050
051
052
053
054
05%
056
057
058
059
060
061
062

LABEL

ASEQ

RX0OP4C

STARTY

CANDPL

PLIERP

LOOPL
FLTMUL
LugP

EXIT

CHKLO4
NXY

LOCHK

CYCLE

HICHK

ADJLST

FLTMUZ
ALMOSA

NEXTSEQ

CCQOM

ALO7=78
CCCM
CCOM

036
015

012
057

020

023

0138

100
100
028

049
059
130
059
056

059

130

081
046
064

NEXTLABEL
CRGET
START

CXGETH
LSAVEA

CANDPL

PLIERP

EXIT

DOUBLE
VOUBLE
Loge

LOCHK
ADJUST
DIG N
ADJUST

HICHK

ADJUST

DIG N

ROTA
CHKLO4
ALMOST

CLOAD=%£60,
STATEMENT COMMENTS
Gl=Gl$K10
BAL
BR

BAL

BAL

11=0

BR IF DOO=0
[1=0$KFF
P0=0$K01
L=V0*-K70

BR IF HZ=0
PO=PO$KO2
Io=11

T=1

RST S K=0C
STH P CA,BE
ROH P DCy9A
P1=P1+K10
Pl=PLl+KO3

BR IF P10=1
STH I AS,P+2
STH T AS,P+2
STH D AS,P+¢2
STH H AS,P+2
BAL

BAL

BR

P1=0

=P

T=p

I00
Wi
vCvovvw

U=
PO=0$KO01

BR IFf S0=0
H1=H1+KO01
BR IF AC=1
P1=0%K10
RST S K=90
N=H1L

BR IF Pll=1
BR IF $S0=0
Hl=H1+K10
BR IF AC=1
P1=08K50
RST S K=90
N=H1H
PO=P0O+K02
BAL

BR IF P04=0
BR IF S4=0
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: CLOAD=*E60, EC LEVEL=128211 PAGE 122
AULK WORD  SEQUENCE NO. LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS

G35A 55F6 CMLT 063 CFMU 009 MULT BR EXIT TO FLOAT PT MULT
U35C 54F 2 CMLT C64 ALMOST RDH G DA, BE
U3 5E CSES CMLT 065 070 ANSWER BR [F SO0=1
U360 E068 CMLT 066 070 ANSWER BR IF GO06=0
U362 310C2 CMLT 067 SET S K=90
0364 2D15 CMLT 068 P1=0$K10
U366 9C02 CMLT Q69 109 ACD1 BAL
0368 $256 CMLT 070 ANSWER CCOM 065 LRSTRA BAL
036A 2ACT CMLT 071 T0=0
0360 5588 CMLT 072 T1=G1lH
U36E 712A8 CMLT 073 STH V AS,T+2
0370 1EAA CMLT 074 STH H AS,T=2
0372 F4TA CMLT 075 079 DONE BR IF GO03=0
0374 1815 CMLT 076 T1=T1%-K10
0376 71€A8 CMLT 077 STH D AS,T+2
0378 T0AA CMLT C78 STH U AS,T-2
037A A8DE CMLT 079 DONE CICY 004 CHECK BR

. CMLT 080 AEND
1468 SEFS CMLT 08l ROTA H1=HO
14 6A 539 CMLT (82 HO=V1
146C 5236 CMLT 083 V1=V0
146E 5129 CMLT 084 VO=Ul-
1470 016 CMLT 085 U1l=u0
1472 5709 CMLT ¢86 u0=D1
1474 5679 CMLT 087 D1=00
1476 5869 CMLT 088 DO=T1
1478 SABY CMLT 089 T1=T0O
147A 95AG CMLY 090 T0=6G1
147¢C 5459 CMLT 091 G1=6G0
14 7€ 24C7 CMLT 092 G0=0
1480 csce CMLT 093 099 NOFLOW BR IF Gl0=0
1482 G58F CMLT 094 1=G1loKss
1484 EC8A CMLT 095 098 FLGFIX BR [F HINZ
1486 cloc CMLT 096 099 NOFLOwW BR IF Gl4=0
1488 cs58C CMLT 097 099 NOFLOW BR IF 50=0
146A 24F17 CMLT 098 FLOFIX GO=0$KFF
148C 128E CMLT 099 NOFLOW RTN
U56E 6FFB CMLT 100 DOUBLE HLIC=H1l+H1
05170 6EED CMLT 101 HOC=HO +HO+C
0572 677D CMLT 102 ClC=D1#Dl+C
0574 666D CMLT 103 DOC=D0+DO+C
0576 6BBD CMLT 104 T1C=T1+T1+C
0578 6AAD CMLT 105 TOC=TO+T0+C
0U57A 699D CMLT 106 {1C=11+11+C
057C 688D CMLT 107 10C=10+10+C
057€ 128E CMLT 108 RTN
1CD2 1CFB CMLT 109 ADD1 PO=POOKOF
1CD4 3DE3 CMLT 110 ADDROU P1=P1$KOE
1CD6 58CA CMLT 111 RDH I AS,P-2
1¢D8 7190 CMLT 112 ULC=U1Z11+C
1CDA 708D CMLT 113 uoC=uogIo+C
1¢0C 58CA CMLT 114 RDOH I AS,P-2

1CDE 7790 CMLT 115 DIC=D1Z11+C
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ADDR wURD SEQUENCE NO. LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS
iCEC 768D CMLT 116 DOC=D0%10+C

1CE2 58CA CMLT 117 RDH 1 AS,P-2

1CE4 785D CMLT 118 T1C=T1Z311+C

1CE®6 7A8D CMLT 119 TOC=TO0Z10+C

1CE8 58CA CMLT 120 RDOH I AS,P-2

1CEA 159D CMLT 121 G1C=G1%811+C

1CEC 748D CMLT 122 GOC=GOZ10+C

1CEE 1CFB CMLT 123 PO=P0OOKOF

1ICFO 0¢o2 CMLT 124 RST S3

ICF2 F878 CMLT 125 129 ouTCuT BR IF PO7=1

1LF4 C504 CMLT 126 110 ADDROU BR IF S0=0

1CF6 2002 CMLT 127 SET S3

1CF8 C505 CMLT 128 110 ADDROU BR If SO=1

LCFA 128E CMLT 129 ouTour RTN

02Co 8344 CMLT 130 LIG 0 052 CYCLE BR 0

02C2 82E0 CMLT 131 DIG L 146 PUTEL BR +1€ DR 1
02C& B(C78 CMLT 132 DIG 2 163 PUTE2 BR £32 OR 2
02C6 BOEE CMLT 133 DiG 3 148 PUTE3 BR +4€ OR 3
02Cs8 BOF4 CMLT 134 DIG 4 151 PUTE4 BR +64 OR 4
02CA BOFO CMLT 135 DiG 5 149 PUTES BR +8C OR 5
02CC 88E2 CMLT 136 DIG 6 154 PUTES BR +36 OR 6
02CE B070 CMLT 137 DIG 7 159 PUTET BR +112 OR 7
0200 BC76 CMLT 138 DIG 8 162 PUTES BR +128 OR 8
0202 B34E CMLT 1139 DIG 9 165 PUTE9 BR -112 OR 7
0204 A36E CMLT 140 DIG A 168 PUTEA BR -Gé& OR 6
02D6 8390 CMLT 141 DIG B 177 PuUTEB BR -80 OR 5
02D8 87FC CMLT 142 DIG C 175 PUTEC BR -64 OR 4
UZ2DA 8392 CMLT 143 DIG D 178 PUTED BR -48 OR 3
02DC A376 CMLT 144 DIG E 172 PUTEE BR -32 OR 2
02DE 3002 CMLT 145 DIG F SET S K=90 -16 OR 1
02EO 3CD2 CMLT 146 PUTEL 109 ADC1 BAL

02€2 8344 CMLT 147 052 CYCLE BR

30EE 3002 CMLT 148 PLTE3 SET S K=90

30F0 SCD2 CMLT 149 PUTES 109 ADD1 BAL

30F2 1002 CMLT 150 RST S K=90

30F4 3025 CMLT 151 PUTE4 P1=P1%$K20

30F6 9CD2 CMLT 152 109 -ADD1 BAL

30F8 8344 CMLT 153 052 CYCLE BR

08E2 3025 CMLT 154 PUTES P1=P1$K20

08E4 9CD2 CMLT 155 109 AOD1 BAL

08E6 1D25 CMLT 156 P1=P1¥-K20

08€s8 SCD4 CMLT 157 110 ADDRCU BAL

O8EA 8344 CMLT 158 052 CYCLE B8R

3070 3002 CMLT 159 PUTET SET S K=90

3072 SCD2 CMLT 160 109 ADD1 BAL

3074 1002 CMLT 161 RST S K=90

3076 3025 CMLT 162 PUTES P1=P1$K20

3078 9CD4 CMLT 163 PUTEZ2 110 ADDROU BAL

307A 8344 CMLT 164 052 CYCLE BR

334E 9CD2 CMLT 165 PUTESQ 109 ADD1 BAL

3350 3002 CMLT 166 SET S K=90

3352 BO76 CMLT 167 162 PUTES BR

236E 3002 CMLT 168 PUTEA SET S K=90



AGDR

2370
23172
2374
23176
2318
237A
OTFC
OTFE
U399
0392
U394
U396

oMLt
cMLT
cmL T
ML T
(VT §
cALT
caLT
(MLT
[
MLt
LﬂLT
CALT
caLT
LT
cALT
Cmid
ML T
CMLT
cMet
CALT
oML T
LT
LaLT
cL T
(1
ML T
CMLT
LMLT
CaLT
cMLT
cMLT
cMLTY
CMLT
CMLT
CcALY
CMLY
cHLT
CMLT

002
006
oer
c09
014
015
¢20
G23
027
028
u3s
046
049
052
as56
G59
061
Vb4
070
079
o8l
098
099
100
109
110
129
130
146
148
149
151
154
159
162
163
165
168

WORD  SEQUENCE NO.

3D25
SCD2
1D25
3C€C2
SCD4
8344
3002
BOF4
3002
SCD2
3CcQ02
BCF4

cicy
CMLT
CIicy
cMLY
CICY
CMLY
CMLT
CMLY
CFMD
cMLY
CMLTY
CMLY
CMLT
CMLT
CMLT
CMLT
CFMU
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLY
CMLTY
CMLT
CMLT
CMLY
MLy
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT

CMLY
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT
CMLT

1Sl
0c2
129
ocT
175
0(5
017
021
0¢€b
037
030
oel
046
130
05

048
032
0€2
0€5
075
0€0
0s5
0s3
035
069
126
125
051
131
133
135
134
136
137
1328
132
139
140

169
170
171
172
173
174
175
176
177
178
179
180

CMLT

CMLY

CEMD

CMLT

CMLT

CMLT

CMLT
CMLT
CMLTY
cMLY

CMLTY

CMLT

CMLT

LABEL
PLUTEE
PUTEC
PUTESB
PUTED
009
012
075
147  CMLTY
052 CMLT
066
096 CMLT
036
146 CMLT
128 CMLY
058
176 CMLT
167

CLOAD=%E60,

NEXTLABEL STATEMENT COMMENTS
Pl=P1$K20
ADD1 BAL
Pl=P1%-K20
SET S K=90
ADDROU BAL
CYCLE BR .
SET S K=90
PUTE4 BR
SET S K=90
ACC1 BAL
SET S K=90
PUTE4 BR

LEZ 22222222 222222222222 22 22 22 2 2 2 2

* CROSS REFERENCE FOR CSECT CMLT *
REXEEEERXEFRARRREIREE KR RREERREE LKk X

CMLT 158 CMLT 164 CMLT 174

CMLT 152 CMLT 155 CMLT 160 CMLT 165 CMLT 170
CMLT 163 CMLT 173

NEXTSEQ

109
110
052
151
109
151

153

055

097

149

157

180

CMLT 178

EC LEVEL=128211
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CMLT
CMLT
CMLT
CMLT

172
175
177
178

CMLTY
CMLT
CMLT
CMLY

144
142
141
143

LA S 2222222222222 2222 2222222 222 T

* CROSS REFERENCE FOR CSECT CMLT =
LER L R S 2 I e R e TS e TS e s L

CLOAD=%E60,

EC LEVEL=128211

PAGE 125
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CMPU DESCRIPTIVE TEXT

LABEL « sSSOPF1 MOVE WITH GFFSET MOVE WITH OFFSET EXAMPLE
STEP
l. .READ LOW SOURCE BYTE DESTINATICN 79 56 87 84 3C
2..MOVE LOW 4 BITS OF SOURCE BYTE TO HIGH 4 BITS OF THE LOW BEFORE
DESTINATION BYTE. THE LOW 4 BITS OF THE DESTINATION BYTE
REMAIN UNCHANGED. SOURCE 64 72 63 75 91 85 29 76
3..CHECK TO SEE WHAT FIELD HAS ENDED, . .
A. IF DESTINATION OR BOTH ENDEDy RETURN TO I-CYCLES. -
B. IF SOURCE HAS ENDED, STORE THE HIGH 4 BITS OF THE ) -
SOURCE BYTE IN THE LOW 4 BITS OF THE NEXT DESTINATION .
BYTE. FILL DESTINATION REMAINDER WITH ZEROES, RETURN .
10 I-CYCLES. AR R R NE Y R RN IR
C. IF NEITHER HAS ENDED, READOUT NEXT SOURCE BYTE, STORE DESTINATICN AFTER 59 18 52 97 6C

THE HIGH 4 BITS OF PREVIOUS SOURCE BYTE AS LOW 4 BITS
IN DESTINATION BYTE. STORE (QOW 4 BITS OF NEW SOURCE
BYTE AS HIGH 4 BITS IN DESTINATION BYTE.

RETURN TG STEP 3.

LABEL « . SSOPF2 PACK PACK EXAMPLE
STEP
SOURCE F6 F7 F2 F4 F9 C3
1. .READOUT LOW SOURCE BYTE. CROSS DIGITS AND STGRE AT LOW
DESTINATION ADDRESS. ) OESTINATION BEFORE 00 CO 00 00 00
2..CHECK TO SEE WHAT FIELD HAS ENDED. DESTINATICN AFVER 00 06 72 49 3C

A. IF DESTINATION OR BOTH ENDED, RETURN TQO I-CYCLES.

B. IF SOURCE HAS ENDED, FILL REMAINING DESTINATION WITH
ZERQES.

C. IF NEITHER HAS ENDED, READQOUT NEXT SOURCE BYTE., IF THIS
BYTE ENDS SOURCE FIELD, FILL REMAINING DESTINATION WITH
ZERUES, AFTER STORING LOW 4 SOURCE BITS. IF SOURCE DID
NOT END, READUUT NEXY SOURCE BYTE, CCMBINE LOW ORDER
SOURCE DIGITS AND STORE AT NEXT HIGHER DESTINATION
ADDRESS. RETURN TO STEP 2.

LABEL..SSOPF3 UNPACK UNPACK EXAMPLE
SOURCE 64 92 5C
THE UNPACK INSTRULCTION IS ALMOST THE REVERSE OF PACK. PROPER
LONES ARE INSERTED IN DESTINATION BYTES FOR ALL SOURCE DIGITS. DESTINATION BEFORE 00 00 00 00 00 0O
LONES ARE INSERTED WITH ZEROES WHEN FILLING IN DESTINATION FIELD
WHEN SOURCE HAS ENDED. DESTINATION AFTER FO F6 F4 £9 F2 C5



ADDR

o186
0188
018A
018C
OlBE
2ETE
2E80
2E82
2E84
2E86
2E88
2E8A
2E8C
2900
2902
2904
2906
2922
2924
2926
2928
292A
292C
© 292E
2930
2932
2934
2936
29138
0lA6
0lA8
01AA
01AC
OlAE
2€E12
2E 14
2E16
2E18
2E1A
2ELC
2E1E
2E20
2EQOE
2E10

CMPU
CMPU
CMPU
CMPU

003
008
011
o013

WORD SEQUENCE NO. LABEL
CMPU 001 T
CMPU 002 *

5B3A CMPU 003 SSOPF1
5F10 CMPU 004
4BF3 CMPU 005
5875 CMPU 006
AE88 CMPU 007
21F5 CMPU 008 SSGOPF3
€304 CMPU 0G9
2155 CMPU 010
5B3A CMPU 011 SSOPF2
58F1 CMPU 012
TF 1A CMPU 013 STBYTE
5559 CMPL Ol4
8083 CMPU 015
8023 CMPU 0OL6 HZLZIBR
AG32 CMPL 017 HZLZBR
8183 CMPU 018 HZLZBR
8183 CMPU 019 HZLZBR
81A6 CMPU 020 opP
AEL2 CMPU 021 ae
5B3A CMPU 022 opP
4B70 CMPU 023
171A CMPU 024
3510 CMPU 025
EQE7 CMPU 026
4875 CMPU 027
171A CMPU 028 STDEST
57178 CMPU 029
25FD CMPU 030
8083 CMPU 031
583A CMPU 032 MWOS
4873 CMPU 033
7171A CMPU 034
5B15 CMPU 035
AELE CMPU 036
SF3A CMPU 037 PACK
25FF CMPU 038
FC8F CMPU 039
58 3A CMPU 040
4BF3 CMPU 041
TF1A CMPU 042
351D CMPU 043 HILOCY
8083 CMPU 044
SFTD CMPU 045 SOUEND
AG32 CMPU 046

CICY 242

CICY 244

CICY 243 CMPU 009

CMPU QC7

W= WN e~

NEXTSEQ

cicy
cICcy

013

011

0lé6
020
028
005
005
032
037

019

016

043

045

ols6

028

NEXTLABEL

PACK,UNPACK,

STBYTE

SSQPF2

HZLZBR N
(0] N
STDEST
ISTART N
ISTART N
MWOS
PACK

HZLZBR 3

HZLZBR N

HILOCY

SOUEND

HZLZBR N

STDEST

STATEMENT

RDB T1 v-1
RDB HL1 U+0
HLI=TL1XH#HIL
D1=T1XL

BR

D1=0$KFO

BR If Pl BIT4=0

D1=0%K50
RDB T1 v-1
H1=T1X

STB8 H1 u-1
61=G1

N=DYN BITS67
N=G0 BITSe7
BR

N=S BITS67
N=S BITS67
BR

BR

RDB 71 V-1
D1=T1L+D1H
sST8 D1 U-1
Gl=G1-K10
BR IF HZI=0
D1=T1XL$D1H
ST8 D1 U-1
D1=D1H
G1l=Gl +KFO
N=DYN BITSé67
RDB 71 v-1
DL=TIXH+DIL
$T8 D1 U-1
D1=T1XL

BR

RDB Hl V-1
Gl=Gl ¢+KFF
BR IF LZ=0
RDB T1 V-1
H1=T1XH+HIL
STB8 Hl uU-1
61=G61-K 10
N=DYN BITS67
Dl=H1L

BR

AND MOVE WITH OFFSET

CLOAD=%*E60,
COMMENTS
12/15/66 R. Ce HUANG
MOVE OFFSET, READ SOURCE SIGN
READ DESTINATION SIGN BYTE

SET UP THE SIGN BYTE
SAVE HI HALF BYTE OF SOURCE

UNPACK, SET UP FOR EBCDIC MODE
BR ON NOT ASCII MODODE

SET UP FOR ASCII MDDE

PACK, READ SIGN BYTE

CROSS SIGN BYTE

STCRE SIGN BYTE

PUT LENGTH BYTE ON Z-BUSS

BR ON HZsLZ - ZERO LENGTH

BR ON 0OP'S

SOURCE ENDED

DESTINATION ENDED

BOTH ENDED

MOVE WITH OFFSETY

PACK

UNPACK, READ SOURCE

UNPACK LO HALF BYTE

STORE FIRSY BYTE

SUBTRACT HI, LO COUNT BY 1

BR IF DESTINATION END

UNPACK HI HALF BYTE

STORE DESTINATION BYTE

ZERO OUT NUMERIC

SUBTRACT DEST COUNT

BR ON HZ,LZ COUNT

READ SOURCE

SET UP THE BYTE

STORE DESTINATION

SAVE HI HALF BYTE FOR NEXT CYCLE
GO 7O SuBT HI, LO COUNT

READ FIRST SOURCE BYTE

SUBTRACT LOW COUNT BY 1

BR IF SOURCE ENDED
READ SECOND SOURCE
PACK THE TWO BYTES

BYTE

STORE IT
SUBT HI, LO COUNT BY 1
BR ON HZ, LZ COUNTY

SOURCE ENDED, ZERO OUT HI HALF
GO TO STORE & BR HZ

RkkkkkkkkckRk Rk kR R RRRR kK kK %

* CROSS REFERENCE FOR CSECT CMPU =
TR RE Rk R R KRR R R R TR R R KRR &

EC LEVEL=128211
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CMPU
CMPU
CMPU
CMPU
CMPU
CMPU
CMPUY
CMPU

oleée
019
020
028

037
043
045

CMPU
CMPU
CMPU
CMPU
CMPU
CMPU
CMPU
cCMPU

015
026
0olé6
017
020

021

036
039

CMPU 031

CMPU 046

CMPU 044

AREREREREEERERREERERREERERRRKEKE KK &

* CROSS REFERENCE FOR CSECT CMPU =
AR AR REERERE KRR AR R SRR AR KRR &

CLOAD=%E60,

EC LEVEL=128211
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TEXT

JECTIVES

CONVERT TU BINARY -

CONVERT TO CECIMAL -

CLOAD=*E60,

EC LEVEL=128211 PAGE 129

THE SECOND OPERAND IS CHANGED FROM A
PACKED DECIMAL NUMBER TO A BINARY

NUMBER AND PLACED

iN THE GENERAL

PURPOSE REGISTER SPECIFIED BY R1l.
THE SECOND OPERAND IS CHECKED FOR
VALID SIGN AND DIGIT CODES.

THE FIRSY OPERAND IS CHANGED FROM A
SIGNED BINARY NUMBER TO A PACKED
DECIMAL NUMBER AND PLACED IN THE
SECOND OPERAND LOCATION.

COMMENTS

STORE FIRST

TWO ANS.

BYTES

SET MINUS

CNVR DESCRIPTIVE
e * 08
* * * INSTRUCTION FORMAT *
%« ENTRY *  OPERATION * BYTE 1 * BYTE 2 * BYTE 3 * BYTE 4 *
- *« ————— * & * —-%
% RXOP4E * CONVERT TO DEC. * 4E #® Rl X2 * B2 D2 *# D2 =*
# RXOP4E * CONVERT TO BIN. * 4F #® Rl X2 * B2 D2 * D2 *
* * —_————— * * * ——x
PRIOR TO ENTRY TO THIS ROUTINE, THE EFFECTIVE ADDRESS
FOR THE SECOND OPERAND HAS BEEN CALCULATED IN THE CICY
ROUTINE.
AUDR WORD SEQUENCE NO. LABEL NEXTSEQ  NEXTLABEL STATEMENT
CNVR 001 T CONVERT TO DECIMAL AND BINARY ROUTINES
CNVR 002 *
CNVR 003 =
CNVR 004 % CCNVERT TO DECIMAL
29C4 ABS3 CNVR 005 R XOP4E CICY 045 ADDERR N BR IF H1=NZ
29C6 c183 CNVR 006 Z=U1%-K08
29C8 FOCD CNVR 007 009  OKAY BR IF L2=0
29CA AESS CNVR 0C8 CICY 059 SPECHK BR
239CC 8DC 2 CNVR 009 OKAY CCOM 057 LSAVEA BAL
29CE 10CE CNVR 010 RST § K=FC
2900 FC54 CNWR 011 013 RX4EA BR IF GO7=0
2902 AAFA CNVR 012 058 RXOP4F BR
2904 ADBS8 CNVR 013 RX4EA CCOM 020 GETRI BAL
2906 2807 CNVR 014 T1=0
2908 7A18 CNVR 015 STH T U#2
29DA ce60 CNWR 016 019 RX4EB BR IF D00=0
29DC 8AEQ CNVR 017 CCOM 076 COMPL BAL
29DE 2040 CNVR 018 SET §5
29E0 42A6 CNVR 019 RX4EB v=T
29€2 44A6 CNWR 020 G=T
29E4 48A6 CNWR 021 1=T
29E6 2013 CNVR 022 P1=0$K01
2988 C66F CNVR 023 026 L4EB BR IF D0O=1
29EA AD4E CNVR 024 L4EA 039 DOBBIN BAL
29EC C66A CNVR 025 024 L4EA BR IF D00=0
29EE AD3C CNVR 026 L4EB 030 RX4EAA BAL
29F0 C66F CNVR 027 L4EC 026 L4EB BR IF D0O=1
29F2 AD3E CNWR 028 031 RX4EAB BAL
29F4 ASFO CNVR 029 027 L4EC BR
203C 3915 CNVR 030 RX4EAA 11=11$K10



ADDR

203E
2D40
2D42
2044
2046
20438
2D4A
204C
204E
2050
2052
2054
2056
2058
20 5A
205C
205E
2060
2062
2064
2D66
2068
206A
206C
2UGE
2070

2AFA
2AFC
2AFE
2800
2802
2804
2806
2508
2B0A
230C
2B0E
2810
2812
2814
2B16
2818
28 1A
28 1C
2B 1E
2820
2822
2824
2826
2828
282A
282C

WORD

EDSD
€002
7199F
188F
7155F
T144F
133F
122F
6FFB
6EED
677D
666D
EDSD
2D 1B
128E
4686
S258
27C8
CS66
1768
D1EA
3713
7218
7418
€18
81B3

2B83
3B15
4EAG
5718
T17EF
ES589
S5AE4
17€8
OFFB
FC80
5710
5738
A4EC
13AF
C19A
BCTC
13€0
5558
3233
10CE
E426
3002
24017
26C7
€040
4EA6

SEQUENCE NO.

CNVR
CNVR
CNVR
CNVR
CN VR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNWR
CNVR
CNVR
CNWR
CNVR
CNVR
CNVR
CNVR
CNWR
CNVWR
CNVR
CNVR
CNWR
CNVR
CNVR
CNVR
CNVR
CNVWR
CNVR
CNVWR
CNVR
CN W
CNVR
CNVR

031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
046
047
048
049
050
051
052
053
054
055
056
057
058
c59
060
061
062
063
064
065
066
067
068
069
070
071
072
073
074
c75
076
077
078

679

080
08l
082
083

LABEL NEXTSEQ

RX4EAB 046

DOBBIN

046
END
CCOM 066
051
NEXTCK 053

FINAL

CICY 005

NEXTLABEL

END

END

LRSTRB

NEXTCK

FINAL

ISTART

N

STATEMENT

BR IF Pl2=1
RST S3
11C=11a11+C
10C=10a10+C
G1C=G1laG1l+C
G0C=G0aGo+C
V1C=Vl1avl+C
VOC=V0avo+C
H1C=H1+H1
HOC=HO+HO+C
D1C=D1+D1+C
DOC=D0+DO +C
BR IF Pi2=1
Pl=P1+K01
RTN

b=1

BAL
D1=D1+K0OC
BR IF P14=0
D1=D1oKO06
BR IF $5=0
Di=D1$K01
STH V U+2
STH G U+2
STH D u+2
N=S BITS67

& CONVERT TO BINARY

RXOP4F

LOOPAX
065
NOTSAV

061

CDMD 203
074

ccomMm 071
OKFLD

080

PLSNUM
CONTUE

NOTS AV

LOGPAX

SINSET

OKFLD
FLGDEX

PLSNUM

T1=0$K08
T1=T1$K10
H=T

RDB D1 U+l
D1C=D1aHO+C
BR IF S2=1
T=H+1

STB D1 AS,yH+1
Z=H1oKOF

BR IF LINZ
RDB D1 U
V1=D1lH

BAL
V1C=V1aTo+C
BR IF S4=0
BR

STB V1 AS,H
Gl=G1lH
Gl=G1$KO03
RST S K=FC
BR If G02=0
SET S K=90
GO=0

I11=0

RST S5

H=T

CLOAD=%E60, EC LEVEL=128211

COMMENTS

SET NOT ASCII PLUS
SET ASCII PLUS

MAKE SIGN MINUS
STORE
RESULT

STORE
THE
DEC IMAL
FIELD
TN
AUX
STORAGE
AND
FIND
157
SiG
DIGET
GO CHECK SIGN

GO FLAG DATA EXCEP
BUILD
ANS

REG ADDRESS
BR IF PLUS

INITIALIZE ZERO FLAG

PAGE 130



ADDR

2B2E
2830
2832
2834
2836
2B38
283A
283C
2B3E
2840
2B42
2B44
2846
28648
284A
284C
2868
2B6A
286C
28 6E
2870
2872
2874
2876
28178
2B 7A
284E
2B50
2852
2854
2856
2858
2BSA
285C
2B5E
2860
2B €2
2864
2866
0270
0272
0274
0276
0278
027A
027¢C
027€

WORD

22C7
5DEO
50C5
8270
5218
OFFB
FOES
17€0
14FF
C4CA
4203
79GD
194A
C14F
5200
AB28
5DCD
8270
4215
D1F5
C4F8
S5AA4
17e8
AB30
2040
AB74
59F9
9256
C5DA
ESDC
CF62
ABSC
CFé63
4788
OBFB
C4E7
2893
SC70
8183
522D
6223
5239
6223
6223
6233
62C3
128E

SEQUENCE NO.

CNWR
CNVR
CNVR
CNVR
CNVR
CN VR
CNVR
CNVR
CN VR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNWR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVWR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNWR
CNVR
CNVR
CNVR
CNVR
CNVR
CNWR
CNVR
CNWR
CNVWR
CNVR

084
085
086
c87
088
089
090
o9l
092
093
094
095
C96
097
098
099
100
101
102
103
104
105
106
107
108
109
110
111
112
113
i1l4
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130

LABEL NEXTSEQ
RDBP1H

123

100

098

110
LAB9

081
LABG6

123

106

108
LAB7

085
LAWOPS

106
DGNENC

CCCM 065

116

117

120

117
LABL2 120
LAB13

122
LABl4

BPSW 003

LABLL CICY 005
X10PLS

NEXTLABEL

X10PLS

LABS

LAB9

DONENOD
CONTUE
X10PLS
LABY
LAWOPS
RDEPLH
LABT
LRSTRA
LABLl2
LABL3
LABL4
LAB13
LABL4
LAB11

PROG
{START N

CLOAD=%E560,

STATEMENT COMMENTS
vV0=0

ROB Pl AS,H

PO=PLXL

BAL

Dl=VOH

2=H1oKOF

BR IF LINZ

STB D1 AS,H

GO=GOOKFF

BR IF INZ

U0=VOXH+UOL

11C=11%3U0+C

STB 11 AS,G-1

BR IF Gl4a=1

u0=voL

BR

PO=PIL

BAL

D1=VOXL$D1H

BR IF $5=1

BR IF INZ

T=T+1 )

STB D1 AS,H+#l

BR

SET S5

BR

H1=11

BAL

BR IFf S0=0

BR IF §$2=0

BR IF H10=0

BR

BR IF H1l0=1

T1l=D1H+T 1L

2=T10KOF

BR IF I=0

T1=0$K09

BR

N=S BITS67

VO=VOL

VO=VO+VO0 X2
V1=vo '
VO=V0O+V0 X4
VO=V0 +V0 x8
VO=VO+V1 X10
VO=V0 +P0O
RTN

PLUS ADDATIVE

EC LEVEL=128211

BR IF NZ RESUT SO FAR
SET NOT ZERO FLAG
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CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CiHVR
CnVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR

005
009
013
0i9
024
026
027
030
031
039
046
051
053
058
o061
065
074
080
081
085
098
100
106
108
110
ii6
117
120
122
123

CICy
CNVR
CNVWR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVWR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CNVR
CDVD
CNVR
CNVR

177
oC7
0ll1
016
025
023
029
026
028
024
0321
049
051
012
0¢7
0¢é3
012
078
cs9
1C7
093
050
1C3
104
0s7
112
113
039
119
0€7

CICY 178

CNVR 027

CNVR 043

CNVR

CNVR
CNVR

CNVR

109

115
114

101

CNVR 116

XA RERRERERE KR RER R Rk RERREkKEKE &k ¥

* CROSS REFERENCE FOR CSECVT CNVR *
TRRRRER KRR KRRk KRRk Rk Rk kk

CLOAD=%*E60,

EC LEVEL=128211

PAGE 132



CLOAD=#%E60, EC LEVEL=128211 PAGE 133

CSAS —— DECIMAL ROUTINES
ENTRIES DESCRIPTION CONTINUED
l. SSOPF8 —— LERO AND ADD
2. SSOPF9 -- COMPARE DECIMAL 6. READ NEXT SOURCE BYTE FROM 2ND OPERAND.
3. SSOPFA —- ADD DECIMAL READ NEXT DESTINATION BYTE FROM 1ST OPERAND.
4., SSOPFB —— SUBTRACT DECIMAL IF ZERO AND ADD, DESTINATION FIELD 1S SET TO ZERO.
7. ADD OR COMPLEMENT ADD THE TwWO BYTES.
OBJECTIVES 8. STORE RESULT AT 1ST OPERAND DESTINATION FIELD, AND
STEP TO NEXT DESTINATION BYTE. RESULT IS NOT STORED
DECIMAL ADD GR SUBTRACT IF COMPARE OP.
9. DECREMENT LENGTH.
THE 2ND OPERAND, CALLED THE SOURCE FIELD, IS EITHER TRUE 10. REPEAT STEPS 6 THROUGH 9 UNTIL EITHER DESTINATION OR
ADDED OR COMPLEMENT ADDED TO THE 1ST OPERAND, WHICH IS SOURCE FIELD ENDS.
CALLED THE DESTINATION FIELD. THE OPERAND SIGNS AND QP
CODE DETERMINE WHETHER TRUE OR COMPLEMENT ADD IS PERFORMED
AS FOLLOWS.
TS S S 22 S 2L R R L R 2 SRS L S22 SRR RS RS 22 22 22 L 2] SOURCE FIELD ENDS BEFOQORE DESTINATION FIELD
¥ SIGN . TRUE CR COMPLEMENT *
Y e e - -% SUPPLY ZEROES AS SOURCE DIGITS AND CONTINUE UNTIL
% 1ST OPERAND . 2ND GPERAND . ADD ©P . SUBTRACT QP ¥ DESTINATION FIELD ENDS.
* ————e= - . -
* PLLS « . PLUS « TRUE « CCMPLEMENT * DESTINATION FI{ELD ENDS BEFORE SOURCE FIELD
*® MINLS . PLUS « COMPLEMENT . TRUE *
* MINUS . MINUS « TRUE « COMPLEMENT * READ OUT REMAINING SOURCE DIGITS., ADD THEM TO ZERO
* PLLS . MINLUS « COMPLEMENT . TRUE * AFTER CHECKING TRUE/COMPLEMENT STATUS AND THE CARRY FROM
P e S T 2 s R S P R SR RS RS2 22222 222 2t 2 LAST ADD AS FOLLOWS.
1. COMPLEMENT ADD AND CARRY. IF LAST ADD BEFORE
ZERO AND ADD DESTINATION FIELD ENDED WAS ZERO, FURTHER RESULTS
MUST BE ZERO, OR AN OVERFLOW IS INDICATED.
THE 2ND OPERAND IS AUDDED TO A VALUE OF ZERC AND PLACED IF PREVIOUS RESULT WAS NOT ZERO, FURTHER RESULTS
IN THE 1ST OPERAND LOCATION. MUST BE NINES.
2. COMPLEMENT ADD AND NO CARRY. RESULTS MUST BE NINES,
COMPARE DECIMAL . OR AN OVERFLOW IS INDICATED.
3. TRUE ADD AND CARRY. INDICATE OVERFLOW.
THE 2ND OPERAND IS COMPARED WITH THE 1ST OPERAND, ANC THE 4. TRUE ADD AND NO CARRY. [INDICATE OVERFLOW IF FURTHER
RESULT OF THE COMPARISON IS INDICATED BY THE CONDITION . RESULTS ARE NOT ZERO.
CODE. COMPARISON IS RIGHT Y0 LEFT.
BOTH SOURCE AND DESTINATION FIELD ENDED
DESCRIPTION
l. IF INVALID DATA, INITIATE PROGRAM INTERRUPT.
THE ROUTINE PERFORMS THE DECIMAL OPERATIUN AS FOLLOWS 2. RECOMPLEMENT RESULT IF THE FOLLOWING CONDITIONS ARE
l. FOR ADD OR ZERG AND ADDsy SET TRUE ADD. PRESENT WHEN FIELDS END.
FOR SUBTRACT OR COMPARE, SET COMPLEMENT ADD. A. COMPLEMENT ADD, NO CARRY, AND NOT A COMPARE OP.
2. READ LOW-ORDER BYTE OF 2ND OPERAND. TEST SIGN. IF B. TRUE ADDy NU CARRY, ALU ZERD, MINUS SIGN STATUS,
SIGN IS INVALID, INITIATE PROGRAM INTERRUPT. AND NOT A COMPARE OP.
3. LOOP BACK AND TEST SIGN OF 1ST OPERAND. THIS SYEP RESULT 1S RECOMPLEMENTEDs STARTING AT LOW-ORDER BYTE.
IS NDOT PERFURMED FOR ZERG AND ADD. SIGN OF RESULT IS INVERTED.
4, ADD OR CUMPLEMENT ADD 1ST DIGIT. 3. SET CONDITION CODES AND RETURN YO I-CYCLES.

5« SET PROPER SIGN. STORE 1ST BYTE AT 1ST CPERAND,
DESTINATION FIELD, THEN STEP TO NEXT DESTINATION
BYTE. RESULT IS NOT STORED If COMPARE (P.



ADDR

114C
114€
1150
1152
1154
1156
11538
L15A
115C
115€
lL160
1162
1164
1166
lLlesg
116A
116C
116k
1170
1172
1174
L1176
1178
117A
117C
117&
1180
1182
1184
1186
1188
118A
1i8C
118€
1190
1192
1194
1196
1198
119A
119¢C
119E
1140
11A2
L1A4
11A6
11A8
11AA

WORD

3443
1082
2€E15
573A
516D
0661
EOF3
00C4
F366
07F8
FCE7
C5F5
3042
Cgrc
po78
1488
57FB
5710
5154
BC7C
1002
2040
Sl¢6
1002
57178
T17FF
€905
2728
D188
2118
27TAB
F035
771A
5589
EOEB
FOA6
27C7
2EF3
D02A
2FC7
91AC
TF1A
75E3
£0EB
F0SS5
573A
poi1s
5F10

SEQUENCE NO.

CSAS
CSAS
CSAS
CSAS
CSAS
C SAS
CSAS
CSAS
CSAS
CS5AS
C SAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
C SAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSaAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
C SAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
C SAS
C SAS
CSAS

001
002
003
004
005
006
007
008
009
o010
011
012
013
Ols4
015
ol1e6
017
o018
019
020
021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
046
047
048
049
050
051
052
053

LABEL

* % % -

ASEQ
SSOPF8
SSOPFA
STUPDC

TSTSGN

1SPLUS

NOSIGN
1SCOMP

ZAPFST
ENDSGN

ISASCI

DSPLUS

TSTLGTY

ENDSOR

ZRODST

STORED

DECLGT

MOR SOR

RDDE ST

NEXTSEQ

ALOT=4C

cCCM

025

019

019
026

030
029

010
071

019

034

036

058

085
051
053
054
085
042

045

NEXTLABEL

OPERAND 1 ADDRESS IS IN U
OPERAND 2 ADDRESS 1S IN V

NOSIGN
ISPLUS

I1SPLUS
ISCOompP

ENDSGN
ZAPFST

TSTSGN
FLGDEX

ISPLUS

1SASCI

DSPLUS

DECCMP

DESTND
MORS OR
RDDEST
COMPUT
DESTND
ENDSOR

IRCDST

STATEMENT

DECIMAL ADD, SUBTRACT, COMPARE,

CLOAD=%E60, EC LEVEL=128211

COMMENTS

AND ZERO AND ADD

HL IS ZERO TO0 IS ZERD

Dl IS ZERO
GO0=GO$KO4 ZERD AND ADD
RST S K=98 RESET S50, 53,54 ADD
HO=0$K10 SET UP DECREMENT
RDB D1 V-1 READ 1ST 2ND OP BYTE
DO=DI1L
1=D0+K06
BR IF HZ=0
RST S K=2C RESEY $2454,S5
BR {F D1 BIT7=0 TEST FOR PLUS AyC,E
Z=D1aKQF TEST FOR F
BR IF DYN BIT7=1 TEST FOR PLUS
BR IF S0=1 TEST FOR COMP ADD
SET S K=94 SET S0,S83,S55

BR IF GO BIT4=0
BR IF GO BITS=1

GO0=G0oaK08
H1=D1H .
RDB Ol U+0
BR '
BR

RST S K=90
SET S5

BR

RST S K=90
D1=D1H

D1C=D1aH1+C

BR IF Pl BIT4=1
D1=D1+K02

BR IF $5=0
D1=D1+K01
D1=D1+K0A

BR IF GO BIT7=1
STB8 D1 U-1
T1=61

BR IF HZ=0

BR IF LINZ

Dl=0

HO=0$KOF

BR IF GO BITS=0
H1=0

BR

STB HI U-1
G1=G1-HO

BR IF HZ=0

BR IF LZ=0

RDB Di v-1

BR If GO BITS=1
RDB H1 U+0

SIGN TEST IS OVER

BR IF ZERO AND ADD
INVERT GO4

STRIP SIGN

READ 2ND OPERAND BYTE

SET UP FOR TRUE ADD

RESET $0,S53
STRIP SIGN
ADD FIRST CHAR
BR IF ASCII

BR If PLUS

TEST FOR COMPARE

TEST FOR DEST END
TEST FOR SOURCE LEFT
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ADDR WORD SEQUENCE NO. LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS
11AC 1877 CSAS 054 COMPUT H1C=H1aD1+C

L1AE FO1lE CSAS 055 047 STORED BR IF GO BIT7=0

1180 50Cé6 CSAS 056 U=u-1

1182 91AC CSAS 057 048 DECLGY BR

1184 5006 CSAS 058 DECCMP U=U-1

1186 Si8E CSAS 059 039 TSTLGT ‘BR

1188 1413 CSAS 060 SSOPFB ! GO=G0*—KO01 SUBTRACT RST GO7
11BA 3002 CSAS ue6l SSOPF9 SET S K=90 COMPARE SET COMPES3
118C 9150 CSAS 062 008 STUPDC BR

118¢ 573A CSAS 063 COMPAD RDB D1 V-1

11C0 F5D1 CSAS 064 072 COMPGD BR IF S3=1

11C2 TATF CSAS 065 TOC=T0aD1+C

11C4 1AGF CSAS 066 TSTININ T0=T0OOK99

11C6 C4F9 CSAS 067 092 OKSOFA BR IF Z=0

11C8 00C2 CSAS 068 RST S3

11CA 1415 CSAS 069 SETOVF G0=G0*-K 10

11CC 2AC7 CSAS 070 T0=0

11CE S1F8 CSAS 071 092 CKSOFA BR

1100 E5D9 CSAS 072 COMPGD 076 MYBECK BR IF S2=1

11D2 TA7F CSAS 073 TOC=T0aD1+C

1104 C4Fg CSAS 074 092 OKSOFA BR IF 2=0

1106 S1CA CSAS 075 069 SETOVF BR

1108 1ATF CSAS 076 MYBEOK TOC=T0a0DL+C

11DA F5E1 CSAS 077 080 STLCKA BR IF S§3=1

11CC E445 CSAS 078 066 TSTNIN BR IF GO BIT2=1

11DE 91CA CSAS 079 069 SETOVF BR

11€0 142D CSAS 080 STLOKA G0=60aK20

11E2 91F8 CSAS 081 092 CKSOFA BR

11E4 17AF CSAS 082 TRUCAR D1C=D1aT0+C

1iE6 91F6 CSAS 083 091 CVFLAA BR

11E8 3112 CSAS 084 NGOOSIN 025 NOSIGN BR

11EA FOFD CSAS 085 DESTND 094 ALLEND BR If LZI=0

11&C C58BF CSAS 086 MORDST 063 COMPAD BR IF SO=1

11lEE 573A CSAS 087 RDB D1 V-1

11F0 F5ES CSAS 0838 082 TRUCAR BR IF S3=1

11F2 17AF CSAS 089 D1C=D1aT0+C

11f4 C4F9 CSAS 090 092 CKSOFA BR IF 2=0

11F6 2002 CSAS 091 OVFLAA SET S3

11F8 25FF CSAS 092 OKSOFA Gl=G1+KFF

11FA FOEC CSAS 093 086 MORDST BR IF LZNZ

11FC ClE9 CSAS 094 ALLEND 084 NOGSIN BR IF S4=1

11FE €591 CSAS €95 ALENDH 104 ALENDB BR IF SO=1

1200 F589 CSAS 096 100 ALENCA BR IF S$3=1

1202 E588 CSAS 097 ALENDE 101 ALENODC BR IF S$2=1

1204 0101 CSAS 098 136 ALENDI BR IF S5=1

1206 A8DC CSAS 099 ALENDJ CICY 003 CHECKX BR 0
1208 F03C CSAS 100 ALENDA 126 ALENDG BR IF GO BIT7=0

120A D18F CSAS 101 ALENDC 103 ALENDD BR IF S5=1

120C ACA4 CSAS 102 CLOG 052 0P95A BR 2
120€ AC84 CSAS 103 ALENDD CLOG 050 0P95C BR 1
1210 F583 CSAS 104 ALENDB 097 ALENDE BR IF S$3=1

1212 FO47 CSAS 105 131 ALENDF BR IF GO BIT7=1

1214 5885 CSAS 106 RECOMP T1=T1xXL



ADDR

1216
1218
121A
121C
121E
1220
1222
1224
1226
1228
122A
122C
122€
1230
1232
1234
1236
1238
123A
123C
123t
1240
1242
1244
1246
1248
124A
124C
124E
1250
1252

CSAS
CSAS
CSAS
LSAS
CSAS
CSAS
CSAS
C>AS
CSAS
CSAS
C>SAS
C>AS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS

006
007
008
010
019
025
026
029
030
034
036
039
042
045
047
048

WORD

6189
6CAD
5710
57FB
3002
577D
1718
TAFF
67A3
171A
SBAS

C4B8B .

5710
7151F
751A
25C7
2AFF
C4AE
Faat
2C15
DD43
A8DE
2BA3
§C170
D1CD
2C4C
5262
CC40
9202
FOQ7
9214

 CSAS

051

053

SEQUENCE NO.

CSAS
CSAS
CSAS
CSAS
CSAS
C SAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
C SAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
C SAS
CSAS
CSAS
CSAS
CSAS

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
136
137
138

cicy
cIcy
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS 020
CSAS 019
CSAS 032
CSAS 034
CSAS 059
CSAS 050
0£2
085
057
041
044

249
251
0€2
024
014
012
o117

CSAS
CSAS
CSAS
CSAS

LABEL

NXTCHR

RCMPOV
ALENDG
DEOVFL

ALENDF

INVSNB
ALENDI

AEND

NEXTSEQ

CICYy

BPSW

CSAS 0l6 CSAS 028
CSAS 084

125

119
131

129
004

003
134

097
097

099
106

NEXTLABEL

RCMPOV

NXTCHR
ALENDF

DEQVFL
CHECK

PROG
INVSNB

ALENDE
ALENDE

ALENDJ
RECCMP

STATEMENT

ULC=U1+4T1+1
UOC=UQ+T0+C
RDB D1 U+0
Hl=D1lH

SET S K=90
D1=D1L
D1=D1mKO1
TOC=TO0aH1+C
D1=D1+70
STB D1 uU-1
T0=T1

BR IF ZI=0
RDB D1 U+0
G1C=G1aDl+C
STB8 Gl uU-1
Gl=0 °
TO=TO+KFF
BR IF INZ
BR IF GO3=1
PO=08K70

BR IF Pl BITI1=1

T1=0$K0A
BR

BR IF §5=1
SET S5

BR

RST S5

BR

BR IF GO BIT7=1
BR

CLOAD=%*E60,

COMMENTS

SET CC 3

I3 IS I3RS 2222222222 2 3 3

* CROSS REFERENCE FOR CSECT CSAS *
R RRRRRRRE AR IR KRR AR KSR &

DECIMAL OVERFLOW

EC LEVEL=128211
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CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
LSAS
CSAS
CSAS
CSAS
CSAS
CSAS

054
058
060
o6l
063
066
069
072
076
080
082
084
085
086
091
092
094
097
099
100
101
103
104
106
119
125
126
129
131
134
136

CSAS
CSAS
cIcy
Cicy
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
CSAS
C SAS
CSAS
CSAS

046
037
252
250
0€6
078
075
0c4
012
017

0S4
040
063
0€3
067
0€5
104
136
c96
cs7
101
065
137
124
118
1C0
127
105
121
0s8

CSAS 079

CSAS 049

CSAS 071

CSAS 133

CSAS 125

CSAS 074

CSAS 135

R kkkrk Rk kR kb kkkkkkkxkhkkkkkk ¥k

* CROSS REFERENCE FOR CSECT CSAS x
SRR Rk R kR ARk kR kR KRRk kR kX

CSAS 081

CSAS 090

CLOAD=%*EH60,

EC LEVEL=128211
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CSFT —— SHIFT ROUTINES

ENTRIES DESCRIPTION CONTINUED
l. RSOP8S -- SHIFT LEFT LOGICAL
RSDOP8B —- SHIFT LEFT ALGEBRAIC AFTER THE COUNT IS SET UPy THE —LEFT1- SUBROUTINE
RSOP8D -— SHIFT LEFT DOUBLE LOGICAL LOOPS UNTIL THE COUNT IS REDUCED TO ZERD. THEN THE
RSOP8F -— SHIFT LEFT DOUBLE ALGEBRAIC RIGHT SHIFT OF 4 IS DONE BY THE -RIGHT4- SUBROUTINE.
RSOP88 —— SHIFT RIGHT LOGICAL
RSOPBA -— SHIFT RIGHT ALGEBRAIC SHIFT COMPLETE. THIS SECTION OF THE ROUTINE STORES THE
RSOPBC —-- SHIFT RIGHT DOUBLE LOGICAL RESULT BACK INTO THE 1ST OPERAND. FOR LOGICAL SHIFTS,
RSOPBE -— SHIFT RIGHT DOUBLE ALGEBRAIC THE MICROPROGRAM RESTORES SAVED REGISTERS AND RETURNS
TO {-CYCLES. FOR ALGEBRAIC SHIFTS, SO IS TESTED TO
OBJECTIVES —- ALL SHIFTS DETERMINE {F AN OVERFLOW OCCURRED. FOR SHIFT OVERFLOW,
THE SIGN IS INVERTED AND STORED, AND THE MICROPROGRAM
OBTAIN BINARY VALUE OF THE 2ND OPERAND EFFECTIVE ADDRESS EXITS TO SET CONDITION CODE 3. If NO OVERFLOW, THE
LOW-ORDER 6 BITS. THEN SHIFY THE 1ST OPERAND EITHER LEFT MICROPROGRAM SETS THE CONDITION CODE ACCORDING TO THE
OR RIGHT THAT AMOUNT. SIGN AND WHETHER THE RESULT IS ZERD OR NON-ZERO. THE
SAVED REGISTERS ARE RESTOREDy AND THE MICROPROGRAM
DESCRIPTION RETURNS TO I-CYCLES.
THE OPERANDS ARE FETCHED, THEN THE OP CCOE IS TESTED. FOR SUBROUTINES
ALGEBRAIC SHIFYS WITH NEGATIVE OPERAND, A REGISTER IS SET
T0 FF FOR EXTENDING THE SIGNe. THE HIGH-ORDER BITS OF THE ' =SHIFT8~. THIS SUBROUTINE HANDLES BOTH RIGHT AND LEFT
SHIFT-COUNT FIELD ARE HANDLED FIRST. THESE BITS REPRESENT SHIFTS. SHIFT RIGHT 8 IS ACCOMPLISHED BY A STRAIGHT
SHIFTS OF 32, 16, AND 8. THE —SHIFT8- SUBROUTINE IS MOVE DF EACH BYTE-SOURCE REGISTER TO THE NEXT ADJACENT
EXECUTED THE NUMBER OF TIMES NEEDED TO ACCOMPLISH ANY OoF REGISTER ON THE RIGHT. VACATED HIGH-ORDER BITS ARE
THE HIGH-ORDER SHIFTS. FILLED FROM A REGISTER THAT CONTAINS BITS LIKE THE
AFTER THE HIGH-ORDER SHIFTS ARE COMPLETED, THE CP CODE ORIGINAL SIGN.
IS TESTED FOR RIGHT OR LEFT SHIFT. THEN THE SHIFTS FOR SHIFT LEFT 8 IS ACCOMPLISHED BY A STRAIGHT MOVE OF
THE LOW-ORDER 3 BITS OF THE COUNT FIELD ARE HANDLED. EACH BYTE-SOURCE REGISTER TO THE NEXT ADJACENT REGISTER
THESE BITS REPRESENT SHIFTS OF 44 24 AND 1. ON THE LEFT. ANY CHANGE IN SIGN IS AN OVERFLOW AND
MUST BE REMEMBERED TO SET CONDITION CODE 3 FOR ALGEBRAIC
LEFT SHIFT 1 THROUGH 7. THE —LEFTl- SUBROUTINE IS USED. SHIFTS.
THIS SUBROUTINE SHIFTS 1 BIT, THEN DECREMENTS THE LOW-
ORDER COUNT. THE SUBROUTINE LOOPS UNTIL THE CDUNI IS -LEFT1l-. SHIFT LEFT 1 IS ACCOMPLISHED BY ADDING EACH
REDUCED TO ZERO. BYTE TO ITSELF, SAVING CARRIES. SIGN CHANGE IS STORED

BY SETTING SO TO INDICATE OVERFLOW.
RIGHT SHIFT 1 THROUGH 7. IF A RIGHYT SHIFT OF 4 IS NEEDED,
IT IS HANDLED BY THE —-RIGHT4- SUBROUTINE. THEN THE -R1GHT4-. EACH HALF BYTE IS CROSSED INTO THE NEXT
BITS REPRESENTING B8 AND 4 ARE RESET IN THE COUNT. THE ADJACENT HALF-BYTE ON THE RIGHT.
BITS REPRESENTING 2 AND 1, FOR SHIFTS OF O THROUGH 3
ARE HANDLED AS FOLLOWS.
LOW 2 BITS GF COUNT

00 DONE. GO TO SHIFT COMPLETE
01 SET COUNT TO 3. RIGHT 1 EQUALS 3 LEFT MINUS 4 RIGHT.
10 COUNT OKAY. RIGHT 2 EQUALS 2 LEFT MINUS 4 RIGHT.

11 SET COUNT TO 1. RIGHT 3 EQUALS 1 LEFT MINUS 4 RIGHT.



ADER

18F4
1BF6
iBF3
1BFA
1BFC
18FE
100
102
1C04
1C06
1C08
1C0A
icoc
1C0E
1C10
ic12
1C14
1C16
1C18
iC1A
1C1C
1CLE
1C20
1C 22
1C 24
1C 26
ic2s
1C 2A
icac

1AEQ
1A€2
1AES
1AES
LAES
1AEA
1AEC

WORD

10CE
7CC2
51D9
5588
5EA8
S56AA
DOCE
F508
5CC2
AESS
3815
52A8
50AA
EO1l6
CEl6
2AF7
2040
5DC9
6CC3
1C85
EQAS
B29A
2CFD
ECSE
FO2F
D92A
B04C
1DC3
8975

9C34
2028
GAES
1023
A460
804C
9C34

SEQUENCE NO.

CSFT
CSFTY
CSFT
CSFT
CSFT
CSFT
CSFT
CSFT
CSFT
CSFY
CSFT
CSFT
CSF1
CSFT
CSFT
CSFT
CSFT
CSF1
CSFT
CSFT
CSFT
CSFT
CSFY
CSFTY
CSFT
CSFT
CSFT
CSFT
CSFT
CSF1T
CSFT
CSFT
CSFT
CSFY
CSFY
CSFTY
CSFT
CSFT
CSFT
CSFT
CSFT
CSFI
CSFT
CSFT
CSFT
CSFT
CSFT
CSFT
CSFT
CSFT
CSFT
CSFT
CSFTY

001
002
003
004
005
006
007

008

009
olo0
oll
012
(%
014
ul5
0ie6
017
018
019
020
021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
046
047
048
049
050
051
052
053

LABEL

4 4t W e W W I g~

SHIFTY

NGsP

START

LOGPOS

BAL

NO8

NO4

#

LOW
LOwW
LOW
LOW
BALRL

W= O

NEXTSEQ

027
024

CICY 059

031
031

038
129

035
054
041
107

046

NEXTLABEL

START
NOSP

SPECHK

LOGPCS
LOGPOS

NO8
SHIFTS

BAL
LEFT
NO4
RIGHT 4

LOW

N

RIGHT 1=31-4R

057
050
087

107
057

SHFTCC
BALRL
LEFT1

RIGHT 4
SHFTCC

STATEMENT

SHIFT

ROUT INES

CLOAD=%*E60y EC LEVEL=128211

COMMENTS

ALL 8 SHIFTS START AT THE FIRST WORD OF THIS ROUTINE

DOUBLE SHIFT DATA
SINGLE SHIFT DATA

IS IN
IS IN HyD

HeDy VyU

ORIGINAL SIGN EXPANDED 70 B BITS =TO

COUNT FOR LOOPS

IS IN

PO OR P1

NO OF BIT POSITIONS TO BE SHIFTED IS IN Pl

$5=0RIG SIGN~-
kR kRREE

RST S K=FC
STH P DA,B88
Pl=U1

Ti=G1lH

RDH H AS,T+2
RDH D AS,T-2
BR IFf GO5=0
BR IF G13=0
ROH P DA,B8
BR

T1=T1%$K10
RDH V AS,T+2
ROH U AS,T-2
BR IF G06=0
BR IF H0OO0=0
TO=0$KFF

SET S5

PO=P1
PO=PO+PO
PO=P0O*-K80
BR IF HZ=0
BAL
PO=PO+KFO

BR IF HINZ
BR IF GO7=1
BR IF P15=0
BAL
P1=P1*-KO0C
N=P1 BITS67

SO USED FOR OVERFLOW

SAVE SHIFT COUNT
GET R1

BR IF SHORT
BR IF R1 EVEN
RESTORE P

GET SECOND HALF
OF
DOUBLE OPERAND
BR IF LOGICAL OP
BR IF +
EXTEND - SIGN
REMEMBER NEG
MOVE SHIFT COUNT
MOVE THE 32,1648 CTS LEFT ONE

BR IF NO 32,16 OR 8 SHIFT
SHIFT ONE BYTE LEFT OR RIGHT
DEC HI COUNT

BREAK OUT LEFT SHIFTS
BR IF NO RIGHT 4

kkkkkkkkkkkkEkEkkkkEkk

¥¥ RIGHT 2=2L-4R **

RIGHT 3=1L-4R

LOW ORDER BITS MUST BE CORRECTED

BR
P1=P1+K02
BR
PLl=P1*-K02
BAL

BAL

BR

NO 1,2 OR 3 RIGHT SHIFT

R1=3L-4R FIX P1=3
R2=2L-4R P1=0K
R3=1L-4R Fix Pl

FRERERKERERREERKERE KK
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ADDR

1C2¢
1C30
1C32
1C34
1C36
1C38
1C3A
1c3c
1C3E
1C40
1C42
1C 44
1C46
1C48
1C4A
1C4C
1C4E
1€50
1C52
1L 54
1C56
158
1C5A
1CSE
1C60
1Ce2
1C64
1L 66
1C68
1CEA
1cé6C
1C5C

2460
2462
2464
2466
2468
246A
246C
246E
2410
2412
2474
2416
2418
247A
241C
24TE

WORD

1D83
FOBS
A460
2ACT
5CC2
D040
12A8
70AA
1815
T1EAS8
T6AA
EC49
ABDE
FO058
€508
S6A0
16E5
D104
3685
16A0
AC40
CESE
AS1A
0008
4EE®
4666
DO6A
4226
4CCé
b50D
A8DC
ACA4

0002
DC6C
6118
€0CD
633D
622D
677D
666D
6FFD
6EED
E4F8
3000
6AAD
20F8B
+O0EOQ
128€

SEQUENCE NO.

CSFT
CSFT
CSFT
CSFT
CSFY
CSFT
CSFT
CSFI
CSFT
CSF1T
CSFT
CSFT
CSFT
CSFT
CSF1I
CSFT
CSF1
CSFT
CSFT
CSFT
CSFT
CSFT
CSFT
CSFT
CSFT
CSF1
CSFY
CSFT
CSFT
CSFT
CSFY
CSFT
CSFT
CSFT
CSF1
CSF1
CSFT
CSF1
CSFY
CSFT
CSFT
CSFT
CSFI
CSF1
CSFTY
CSFT
CSFT
CSFT
CSFT
CSFT
CSFT
CSFT
CSFT

054
055
056
057
058
059
060
061
062
063
064
065
066
067
oe68
069
070
C71
072
073
074
075
076
077
078
079
080
08l
082
083
084
085
086
087
088
089
090
091
6s2
093
0G4
095
096
097
098
099
100
101
102
103
104
105
106

#* 3 % %

LABEL

LEFT

SHFTCC

SHST

ALG

CSIGN
NOINT

POS

SHORT
cC2

LEFT1

SHORT1

SKIPST

NEXTSEQ

CICy

cLsT

CLOG

CICy
CLOG

057
087

063

067
004
075
075

073

0l1
0717
082

083

085
003
052

093

099

087

NEXTLABEL

SHFTCC
LEFT1

SHST

ALG

CHECK
NOINT
NOINT

CSIGN

SHFTOV
POS
SETNZ

SHCRT

cc2
CHECKX
aP95A

SHORT1

SKIPST

LEFT1

STATEMENT

P1=P1%-K08
BR IF LZ=0
BAL

T0=0 .

RDH P DA, B8
BR IFf G05=0
STH V AS,T+2
STH U AS,T-2
T1=T1%-K10
STH H AS,T+2
STH D AS,7-2
BR IF G06=1
BR

BR IF GO7=0
BR IF 50=0
RDH D AS,T+0
DO=DO%*~K80
BR IF $5=0
DO=DO$K80
STH D AS,T+0
BR

BR IF HOO0=0
BR

RST S1

H=H

C=D

BR If GO05=0
V=V
u=u

BR IF S1=1
BR

BR

*x%x LEFT 1 KOUTINE
RST S3

BR IF GO5=0
UlC=uleUl
U0C=U0+U0+C
V1C=V1i#V1+C
VOC=V0O+VO+C
D1C=D1+01+C
DOC=D0+D0+C
HIC=H14H1+C
HOC=HO+HO +C
BR If NOVFL
SET SO
TOC=TO+T0+C
P1l=P1#KOF

BR IF LZINZ
RTN

*%k¥ RIGHT

CLOAD=%*E60,
COMMENTS

REMOVE HI BIT

DO LEFT SHIFT 1 THRU 7 PLACES
REMOVE EXT SIGN
RESTORE MASK

STORE
LOw
DOUBLE
STORE
SINGLE OR HI DOUBLE
LOGICAL 6O BACK
BR IF RIGHT-NGO OVF CHECK
LEFT ALG CHECK OWVF
HAVE OVF FIX SIGN
MAKE SIGN +
BR IF ORIGINAL SIGN +
MAKE SIGN -
STOR CORRECT SIGN

cc 1 -
TEST
HI
BR IF SINGLE
TEST
LOW DOUBLE
ccc

* k¥

SHIFT
LEFT
ONE

BIT

SAVE CARRY FOR RIGHT SHIFTS
DEC COUNT

4 ROUTINE #%&%

EC LEVEL=128211
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ADDR

304C
3u4E
3050
3052
3054
3056
3058
305A
305C
305E
3960
3062
3064
3066
3068
306A
306C
306t

329A
3290
32SE
32A0
32A2
32A4
32A6
32A8
32AA
32AC
32AE
3280
3282
3284
32€6
3288
328A
328C
328E
3290
3292
3294
3296
3268
3280
3282
32B4
32B6
3288
32BA

WORD

DOSE
5115
4013
5C05
4303
53325
42313
5225
4723
5115
4613
5665
4F €3
SFF5
4EF 3
5EES
4AE3
128E

FOOl
Du26
5019
53C9
5239
5729
5679
5F69
S5tEF9
SAES
128E
6EAL
C48C
D18A
CFOF
3000
CFOE
3000
S5FES
56F9
5769
DC31
2707
128E
5279
5329
5039
5109
2107
128E

SEQUENCE NQ.

CSFT 107
CSFT 108
CSFT 109
CSFT 110
CSFT 111
CSFT 112
CSFT 113
CSFT 114
CSFT 115
CSFT 116
CSFT 117
CSFT 118
CSFT 119
CSFT 120
CSFT 121
CSFT 122
CSFT 123
CSHFT 124
CSFT 125
CSFT 126
CSET 127
CSFT 128
CSFT 129
CSFT 130
CSFT 131
CSFT 132
CSFT 133
CSFT 134
CSFT 135
CSFT 136
CSFT 137
CSFT 138
CSFT 139
CSFT 140
CSFT 141
CSFT 142
CSFT 143
CSFT 144
CSFT 145
CSFT 146
CSFT 147
CSFT 148
CSFT 149
CSFT 150
CSFT 151
CSFT 152
CSFT 153
CSFT 154
CSFT 155
CSFT 150
CSFT 157
CSFT 158

LABEL

RIGHT4

R4SHOR

#* 3

SHIFT8

SHORTR

LEFT8

PLUS
OVFSET
GK

LONGLS

NEXTSEQ

116

140
135

146
145
147

147

153

NEXTLABEL

R4SHOR

LEFTS8
SHORTR

OVFSET
PLUS

0K

K

LONGLS

STATEMENT

BR IF GO0S5=0
Ul=ulxL
Ul=UOXH+U1L
Uo=uoXxL
U0=VIXH+UOL
V1=V1XL
V1=VOXH+V 1L
VO=VOXL
VO=D1XH+VOL
D1=D1XL
D1=DOXH+D1L
DO=DOXL
DO=H1XH+COL
HL=H1XL
H1=HOXH+HI1L
HO=HOXL
HO=TOXH+HOL
RTN

*% COMMON SHIFT 8

BR IF GO7=1
BR IF G05=0
Ul=U0

uo=vl

vV1=vO0

vV0=D1

D1=DO

DO=H1

H1=HO

HO=TO

RTN
HO=HOTQTO

BR IF INZ
BR IF $5=0
BR IF H10=1
SET SO

BR IF H10=0
SET SO
HO=H1

H1=D0

DO=D1

BR IF G05=1
D1=0

RTN

D1=V0

Vo=Vl

V1i=Uo0

Uo=ul

ul=0

RTN

CLOAD=%*E60,

COMMENTS

R IGHT AND LEFT #%x
BR IF LEFT SHIFT

THIS IS RI
SEIFY

RIGHT

ONE

GHT8

BYTE

SHIFT

EC LEVEL=128211

CHECK HI 8 BITS FOR SIGN CHANGE

OR 4G SIGN-BR IF NEW SIGN-
OR IG SIGN-NEW SIGN+REMBER OVF

BR IF NEW

SIGN BIT +

REMEMBER OVERFLOW

SHIFT

LEFT

ONE

BYTE
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CSFT
CSFT
CSFT
CSFT
CSFT
CSFT
CSFTY
CSFT
COFT
CSFY
CSFT
CSFT
CSFT
CSFT
CSFT
CSFT
CSFT
CSFT
CSFT
CSFT
CSET
CSFT
CSFT
CSFT
CSFY
CSFY
CSFT
CSFY
CS5FT
CSFT

014

027
031
035
038
041
046
050
054
057
063
067
073
015
077
083
085
087
093
099
107
116
129
135
140
145
146
147
153

ciCcy
CSFT
CSFY
CSFY
CSFT
CSFT
CSFT
CSFT
CSFT
CSFT
CSFT
CSFY
CSFT
CSFTY
CSFT
CSFT
CSFY
CSFT
CSFT
CSFTY
CSFT
CSFT
CSFTY
CSFTY
CSFY
CSFT
CSFT
CSFT
CSFT
CSFT

050
021
020
027
037
034
039
042
048
038
046
059
0€5

0€7
015
080
08&3
050
088
067
040
1C7
035
130
129
142
141
143
150

CSFT

CSFTY

CSFY

CSFT

CSFT

CSFT

028

052

068

056

051

145

CSFT 055

CSFT 101

dxxkkkkkrkrkkkhkkkkkkkkEkkkkikkek &

* CROSS REFERENCE FOR CSECT CSFT *
R RE AR RRERR KRR KRR RRR KRR R TR R KR K

CLOAD=%E60,

EC LEVEL=128211
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CSTS =- STATUS SWITCHING INSTRUCTIONS
ENTRIES

RSOP82 -- LOAD PSW

RSOPBO —- SET SYSTEM MASK
RSOP83 —- DIAGNDSE

RROPO8 ~- SET STORAGE KEY
RROPQO8 ~— INSERT STORAGE KEY

RSOP93 — TEST AND SET
RROPO4 —— SET PROGRAM MASK
RROPOA —-- SUPERVISOR CALL
RSOP84 —— WRITE DIRECT
RSOP85 —— READ DIRECT

OBJECTIVES

GENERAL. THE FOLLOWING TESTS ARE MADE I1f APPLICABLE 7O
INSTRUCTION BEING EXECUTED.
le CHECK THAT ADDRESS DOES NOT EXCEED 16 BITS.
2. If PRIVILEGED OP, TEST FOR SUPERVISUR STATE.
3. CHECK ADDRESS BOUNDARY.

LUAD PSwW

THE DOUBLE-WORD AT THE LOCATION DESIGNATED BY THE
EFFECTIVE OPERAND ADDRESS REPLACES THE PSW.
THE MICROROUTINE TESTS FOR ERRORS, THEN BRANCHES TO THE
—BPSW— ROUTINE TO LOAD THE PSW.

SET SYSTEM MASK

THE BYTE AT THE 2ND OPERAND EFFECTIVE ADDRESS REPLACES
THE SYSTEM MASK, BITS 0-7, OF THE CURRENT PSW.

AFTER TESTING FOR ERRORS, THE RDBUTINE READS THE 2ND
UPERAND. THE NEW MASK BYTE IS PLACED IN THE SYSTEM MASK
REGISTER -SM- AND IN AUXILIARY STORAGE LOCATION 00A8.

DIAGNOSE

THE DIAGNUSE INSTRUCTION PROVIDES A MEANS OF GOING
DIRECTLY TO A SPECIFIC MICROINSTRUCTION. THE ADDRESS OF
THIS MICROINSTRUCTION IS GIVEN IN THE OPERAND OF THE
DIAGNOSE INSIRUCTION.

THE OPERAND EFFECTIVE ADDRESS IS STORED IN AUXILIARY
STORAGE LOCATION 008C. THEN THIS ADDRESS IS READ FROM
AUXILIARY STURAGE INTO THE BACKUP-ZONE I-REG. AFTER
THE L.S. ZONE IS SET BACK TO Oy A RETURN WORD IS EXECUTED.
THIS CAUSES THE BACKUP I-REG TO BE USED TO ADDRESS THE
NEXT MICROINSTRUCTION.

SET STORAGE KEY

SET THE STORAGE-PROTECT KEY FOR THE PROGRAM—~STORAGE BLOCK
ADDRESSED BY R2.

CLOAD=%E60, EC LEVEL=128211 PAGE 143

THE ROUTINE READS THE BLOCK ADDRESS AND KEY. NEXT THE
KEY IS PUT IN THE Q-REG USING STPO MNEMONICe. THEN, THE
KEY IS STORED IN STPl AT THE SPECIFIED BLOCK ADDRESS.
BEFORE RETURNING TO I-CYCLES, THE CPU KEY IS RESTORED.

INSERT STORACGE KEY

READ THE STORAGE-PROTECT KEY FOR THE PROGRAM-STORAGE BLOCK
ADDRESSED BY R2y AND SET IT IN Rl.

THE ROUTINE READS THE BLOCK ADDRESS FROM R2. NEXT, THE
KEY IS READ FROM STP1 INTO THE Q-REG. THE KEY IS PUT
INTO R1ly THEN THE CPU KEY IS RESTORED.

TEST AND SET

TEST THE HIGH-ORDER BIT JF THE BYTE AT THE EFFECTIVE
ADDRESS, AND SET THE CONDITION COOE.

THE ROUTINE READS THE ADDRESSED BYTE, THEN TESTS THE
HIGH-ORDER BIT FOR 1. IF THE BIT IS 1, CONDITION CODE 1
IS SET. IF THE BIT IS O, CONDITION CODE 0 IS SET.

SET PROGRAM MASK

BITS 2-7 OF R1 REPLACE THE CONDITION CODE AND THE PROGRAM
MASK BITS OF THE CURRENT PSW.

THE CONDITION CODE IS SET IN PO AND THE PROGRAM MASK
{S SET IN Pl.

SUPERVISOR CALL

THIS INSTRUCTIOGN CAUSES A SUPERVISOR-CALL INTERRUPTION.
THE INVERRUPT CODE IS SUPPLIED IN BYTE 2 OF THE
INSTRUCTION.

THE MICROPROGRAM SETS UP A POINTER TQ THE SVC OLD PSW,
THEN BRANCHES YO THE LOAD PSW ROUTINE.

WRITE DIRECT

THE BYTE AT THE LOCATION DESIGNATED BY THE OPERAND
ADDRESS IS MADE AVAILABLE AS A SET OF DIRECT-QUT STATIC
SIGNALS. INSTRUCTION BITS 8-15 ARE MADE AVAILABLE AS
SIGNAL-OUT TIMING SIGNALS.

READ DIRECT

A DIRECT-IN DATA BYTE IS ACCEPTED FROM AN EXTERNAL DEVICE
IN THE ABSENCE OF A HOLD SIGNAL AND IS PLACED IN THE

LOCATION DESIGNATED BY THE OPERAND ADDRESS. INSTRUCTION-
BITS 8-15 ARE MADE AVAILABLE AS SIGNAL-OUT TIMING SIGNALS.



ADDR

2BTE
2880
2882
2B84
2886

2888

28C2
28C4
2BC6
28C8
28CA
28CC

2B8A
288C
2BB8
2BBA
288C
2BBE
28CO

2B8E
2890
2892
2894
2896
2898
289A
289C
289t
2BA0
2BA2
2BA4
2BA6
2BA8
2BAA
2BAC
2BAE
2BBC
2BB2
28B4
2BB6

OAD4
UAD6
0ADB
OADA

WORD

ABS3
F90D
cl83
FC88
SC9A

AESS

ABS3
F90D
5710
447F
7782
8183

F938
835A
70€2
2440
58E2
2400
128E

F90D
5583
5EA8
ABS3
50AA
110D
FGC88
558B
3833
FO2F
STAQ
17F3
4217F
521C
A7FA
81B3
521C
521F
17F3
77A0
ABAA

8ACA
7098
ABDE
500F

SEQUENCE NO.

CsSisS
CSIS
CSTS
CSTS
CSTS
CS1s
CSTS
CSTsS
CSTs
CSTS
CSTs
CSTsS
CSTsS
cSs1s
CS1s
CSTs
CSTS
CSTS
CSTsS
CSis
CSIS
CS1s
CSTS
CSTS
CS1s
CSTsS
CSTS
CSTS
CSTS
CSTS
CST1s
CSis
CS1s
CSTS
CSTs
CSTS
CSTs
Ccsis
CSTS
CSIS
CSTs
CSTS
CSTS
CSTsS
CS1s
CSTS
CSTS
CSTS
CSTsS
CSTS
CSTS
CSTS
CS1is

001
002
003
004
005
006
007
008
009
o010
o1l
o012
o013
Ol4
015
016
o017
o018
019
020
029
031
032
033
034
035
039
040
041
042
043
044
045
046
047
048
049
050
051
052
053
054
055
056
057
058
059
061
062
063
064
065
066

LABEL
T

*
RSOP82

0P82A

RSGP8O

oP8IA

*

*
RSOP83
OP80OA
0oP83A

™
RROPOSB

DONE

INSERT

*
ATABLE

RDSKCH

NEXTSEQ NEXTLABEL STATEMENT

STATUS SWITCHING INSTRUCTIONS

CICY 045 ADDERR N BR IF H1=NZ
020 OP8OA IF P17=1
I=U1%-K08
009 0OP82A BR IF LINZ
BPSW 024 LPSW BR
CICY 059 SPECHK BR

SET SYSTEM MASK

CICY 045 ADDERR N BR IF Hl=NZ
020 0P80OA BR IF P17=1
RDB D1 U
SM=D1
STB D1 DA,A8
CICY 005 ISTART N N=S BITS67
DIAGNOSE INSTRUCTION
029 0P83A BR IF P17=0
CICY 068 PRIVOP BR
STH U DA,BC

SET MODE K=04
RDH I DA, 8C
SET MODE K=00
RTN

RROPS 08-SET KEY AND 09 INSERT

020 O0OP8OA BR IF P17=1
T1=G1XH

RDH H AS,T+#2
BR IF H1=NZ
RDH U AS,T-2
U1l=U1aK00

BR IF LZNZ
T1=G1H
T1=T1%K03

BR IF GO07=1
RDB D1 AS,T+0
D1=D1*-KOF
STPO=D1

SSK STP1 U+l
BAL

N=S BITS67
ISK STPO U+2
D1=STPO
D1=D1*-KOF
STB D1 AS,T+0
DONE BR

CICY 045 ADDERR N

009 ©PB2A

055 INSERT

CCOM 181
CIiCY 005

RSTRKY
ISTART N

053

ADDR=0AD4

066 RDSWCH BAL
) STH U I¢2
CHECK BR

UO=SWAB

CICY 004

CLOAD=%*E60,
COMMENTS

EC LEVEL=128211

LOAD PSw

OPERATION
CODE
EXECUTION

SET SYSTEM
MASK
opP
CODE
EXECUTION

PRIV OP
DIAGNOSE

KEY SHARE THIS RODUTINE
CHECK PRIV. OP

PUT R2 ADDRESS IN T1

GET BLOCK ADDRESS

CHECK FDR SPEC ERROR

GET R1

Ti=XXXX0011

BR IF INSERT KEY

THIS IS SET KEY-KEY IS IN D1H
D1=KKK0000

RESTORE CPU KEY

READ KEY

STORE KEY IN BITS 24-27 OF Rl
GO TO RESTORE CPU KEY

READ
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ADDR

0ADC
UAGE

2e6C
2E6E
2ET70
2E72
2E 14
2ET6
2ET8
2e 1A
2E7C

2E36
2E38
2E3A
2€3C
2E3E
2E40
2E42
2E44
2E46

18F6
18£8
18FA
18FC
18FE

3302
3304
3306
3308
330A
330C
330¢t
3310
3312
1314
3316
3318
331A
331C
3300

WORD

511F
128E

ABS3
2FF 7
5710
7F 10
C77A
2C55
8183
2CC5
8183

5588
SEAC
4ED3
5ECB
1CC5
FCa4
3C45
7CC2
8183

5589
2125
2FC7
2178
SL76

F901
5310
495F
473F
A8DE
F9C1
495F
3FQC
cCs2
585F
1¥00
15FF
7510
A8DE
B35A

SEQUENCE NO.

CSTS
CSTS
CSTS
CS1s
CSTS
CSTS
CSTS
CSTS
CSTS
CSTS
CSisS
CSTS
CSTS
CSTsS
CsSTS
csis
CS1S
CSTS
CSTS
CS1s
CSTS
CsSTS
CST1S
CSTS
CSIsS
CSTS
CSTS
CSTS
CSTS
CS1S
CSTS
CS1s
CSTS
CSTS
CSTS
CSTS
CSTS
CSIS
CSTS
CS1S
CSTS
CSis
CSTs
Csts
CSTS
cSis
CSTS
CSTS

067
vés
069
070
071
072
073
074
c715
076
u17
078
¢79
080
081
082
083
084
085
086
087
cs8s
c89
090
091
092
093
094
095
0G6
0s7
c98
099
104
105
106
107
108
109
110
1Ll
112
113
114
115
116
117
118

A
*

*
*

*
*

*
¥

LABEL

END

RSOP93

OPS3A

RROPO4

OP04A

RROPOA
SvC
PICKUP

RSOPB4

RSOPBS

HOLDIN

PRIVOP

NEXTSEQ

TEST AND SET

CICY 045 ADDERR N
078 (0P93A

CICY 005 ISTART N

CICY 005 ISTART N

SET PROGRAM MASK

089 (0PO4A

CICY 005

SUPERVISOR CALL

BPSW 006 ENTRY

*

NEXTLABEL

ISTART N

STATEMENT

Ul=SWCD
RTN

BR IF HI=NZ
H1=08KFF
RDB D1 U
STB H1 U
BR If D10=0
PO=0%$K50
N=S BITS67
PO=0$K0O
N=S BITS67

T1=G1lH

ROH H AS,T
P1=HOXH+P 1L
PO=HOH
PO=PO%*-KCO
BR IF PD3=0
PO=P0$K40
STH P DA,BS8
N=S BITS67

T1=G61
Ul=0%$K20
H1=0
Uil=Ul4+K07
BR

* DIRECT CONTROL OPS

118 PRIVOP

CICY 004 CHECK
118 PRIvVOP
112 HOLDIN

CICY 004 CHECK

CICY 068 PRIVOP

BR IF P1 BIT7=1
RDB V1 U

JA=G1

JO=v1

BR

BR IF Pl BIT7=1
JA=G61

SET CPF K=80

BR IF DYN BIT4=0
Gl=J1

RST LCPF K=80

G1l=GlOoKFF
STB Gl U
BR

BR

CLOAD=%E60, EC LEVEL=128211

COMMENTS

SWITCHES
ROUTINE

TEST
AND
SET
EXECUTION

SET

PROG
MA SK
EXECUVION

SUPERVISOR
CALL
EXECUTION

WRITE DIREDYT OPERATION

GET DATA 1O SEND

SET SIGNAL OuT

SEND DATA TO BUSS 0OUT
RETURN YO NEXT INSYRUCTION
READ DIRECT OPRRATION

SET SIGNAL OUTY

SET READ ENABLE

WAIT FOR HOLD IN TO FALL
READ DATA FROM BUSS IN
RESET READ ENABLE

INVERT DATA

STGORE DATA

RETURN TO NEXT INSTRUCTINN
GO TO PRIVALEGE OP INTERRUPT
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LSTS
(STS
CSTS
CSTS
CSTS
CSTS
CSTS
CSTS
CSTS
CSTS
CSTS
CSTS
CSTS
CSTS
CSTS
CSTS
CSTS
CSTS
CSTS
CSTS

003
009
01l
019
020
029
039
053
055
066
071
078
082
089
093
095
104
109
112
118

Cicy
CSTS
cicy
CICy
CS¥sS
CS1s
cicy
CST1S
CSIS
CSTS
cicy
CsSisS
cicy
CSsis
CICy
BMCK
cicy
CICY
CsSIs
Csts

157

155
168
0C4
019
1320
0s9
048
0€3
2C6
0i5
126
0&7
122
019
159
2C0
112
104

CSTS 045

CsTs 012

CICY 131

DCLL 015

CSTS 1C9

CSTS 039

DCLL 037

EE RT3 32222222 S S22 2222222822 2 L )

* CROSS REFERENCE FOR CSECT CSTS *
HEEKEEEEREREAAERRERRER ERRRRERKRET &

CLOAD=%ES60,

EC LEVEL=128211
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ADDR

2D7C
2D7€
2D80
2D82
2084
2D86
2D88

CTRT —— TRANSLATE,
ENTRIES
SSUPDC —— TRANSLATE,

SSOPDE -- EDIT,

OBJECTIVES

TRANSLATE

TRANSLATE AND TEST,

TRANSLATE AND TEST
EDIT AND MARK

EDIT,

EDIT AND MARK

THE BYTES OF THE 1ST OPERAND ARE USED AS ARGUMENTS TO
REFERENCE THE LIST DESIGNATED BY THE 2ND OPERAND ADDRESS.
EACH FUNCTION BYTE SELECTED FROM THE LIST REPLACES THE

CURRESPONDING ARGUMENT IN

THE 1ST OPERAND.

THE BYTES OF THE 1ST OPERAND ARE SELECTED CONE BY
UNTIL THE 1ST

FOR TRANSLATION,

OPERAND FIELD IS EXHAUSTED.

TRANSLATE AND TEST

PROCEEDING LEFT TO RIGHT,

ONE

THE BYTES OF THE LST OPERAND ARE USED AS ARGUMENTS T0
REFERENCE THE LIST DESIGNATED BY THE 2ND OPERAND ADDRESS.
EACH FUNCTION BYTE THUS SELECTED FROM THE LIST DETERMINES

THE CONTINUATION OF THE OPERATION.

BYTE IS ZERO,

BYTE IS NONZERO,

THE OPERATICN PROCEEDS BY FETCHING AND
TRANSLATING THE NEXT ARGUMENT BYTE.
THE OPERATION IS COMPLETED BY INSERTING

WAHEN THE FUNCTION

WHEN THE FUNCTION

THE RELATED ARGUMENT ADDRESS IN THE LOW-ORDER 24 BITS OF

GENERAL REGISTEK 1,

WORD

ABS3
2607
2ECT
S5F10
6F38
6E2D
667D

SEQUENCE NO.

CIRT
CTKT
CTRT
CTRY
CTRT
CTRY
CTRTY
CTRY
CTRTY

001
002
003
004
005
006
007
008
009

T
*

LABEL

SSOPDC

NXTCHR

AND BY INSERTING THE FUNCTICN BYTE IN
THE LOW-ORDER BYTE UF GENERAL REGISTER 2.

CLOAD=%E60, EC LEVEL=128211 PAGE 147

EDIT

THE FORMAT OF THE SOURCE, 2ND OPERAND, IS CHANGED FROM
PACKED TO ZONED AND IS MODIFIED UNDER CONTROL OF THE
PATTERN IN THE 2ND OPERAND.
DURING THE EDITING PROCESS, EACH CHARACTER OF THE
PATTERN IS AFFECTED AS FOLLOWS.
1. IT IS LEFT UNCHANGED.
2. IT IS REPLACED BY THE 1ST CHARACTER IN THE PATTERN
CALLED THE FILL CHARACTER.,
3. IT IS REPLACED BY A SOURCE DIGIT EXPANDED TO ZONED-
FORMAT,
WHICH ACTION TAKES PLACE IS DETERMINED BY —- THE TYPE
OF PATYTERN CHARACTER, THE SIGNIFICANCE INDICATOR, AND
WHETHER THE SOURCE DIGIT IS ZERO.

PATTERN CHARACTERS

0010 0000 DIGIT SELECTOR. FILL CHARACYER OR ZONED DIGIY
REPLACES THE SOURCE DIGIT DEPENDING ON SOURCE
DIGIT AND SIGNIFICANCE INDICATOR.

0010 00601 SIGNIFICANCE STARTER. SAME AS DIGIT SELECTOR,
EXCEPT O CAN START SIGNIFICANCE.

0010 0010 FIELD SEPARATOR. FILL CHARACTER REPLACES
SOURCE DIGIT, AND SIGNIFICANCE INDICATOR IS
TURNED OFf.

OTHER —- MESSAGE CHARACTER. THESE CHARACTERS REMAIN
UNCHANGED OR ARE REPLACED BY THE FILL
CHARACTER DEPENDING ON SIGNIFICANCE INDICATOR,

EDIT AND MARK
SAME AS EDIT. IN ADDITION, THE ADDRESS OF THE 1ST

SIGNIFICANT RESULY DIGIT IS INSERTED IN BITS 8-31 OF
GENERAL REGISTER 1.

NEXTSEQ NEXTLABEL SVATEMENT COMMENTS
TRANSLATE AND TRANSLATE AND TVTEST C.V.PERKINS

CICY 045 ADCERR N BR IF HI=NZ BR IF INVALID ADDER
DO=0
HO=0
RDB HL U READ ARGUMENT BYTE
HIC=H1+V1 CALCULATE
HOC=HO +VO +C SECOND
DOC=D0+D1+C OPERAND



ADDR

2DBA
208C
208E
2060
2092
2094
2096
2098
209A
2b9C
ZU9E
2DAQ
2980
2982
2984
2986
2988
29 8A
298C
298E
2990
2992
2994
29F8
29FA
29FC
29FE
2A00
2A02
2A04
ZAQ6
2A08
2A0A
2A0C
2A0E
2A10
2A12
2A14
2A16
2A18
2A1A
2A1C
2A1E
2A20
2A22
2A 30
2A 32
2A 34
2A24
2A26
2A28
2A2C
2A2E

WORD

A253
SFFO
FO19
1F18
25FF
Fa81
8183
AB13
5004
25FF
Fa81
A8DC
2833
2820
7FAQ
2BFD
TOAA
21C7
17A0
25FF
F495
ACA4
AC84
ABS3
14A3
5569
25F5
C904
2555
5810
5BFS
CF2D
ECS6
FOB9
CF1B
FCB7
CF28
FOB1
€018
810
5C04
26FF
F4A4
5f10
AACS8
1427
3443
AAl8
£C2D
E42B
A8DC
E428
AC84

SEGUENCE NU.

CTRT 010

CTRY
CTRT
CTRT
CTRT
CTRY
CIRT
CTRT
CTRT
CTRT
CTRT
CIRT
CTKT
CTKRTY
CTwTY
CTRT
CTRTY
CIRY
CTIRT
CTIRT
CTIRT
CIRT
CIRT
CTKRY
CTRT
CTRT
CTRY
CTRT
CTRT
CTRT
CTRT
CTKT
CTRT
CTRY
CTRT
CTKTY
CTIRT
CTkT
CIRT
CTRY
CIRT
CTKT
CTRT
CTRT
CIRT
CTRT
CTIRT
CTRT
CTRY
CIRTY
CTIRT
CIRY
CIRTY

011
012
o013
0l4
015
0l6
017
018
01s
020
021
022
023
024
025
026
0217
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
046
047
048
049
050
051
052
053
054
055
056
057
058
059
060
061
062

LABEL

TRT

NCNZRO O

CDElL
SSOPDE

EBCDIC

TSTPAT

NOPAT
FILL
NOFILL
NEXT

FLOSEP

FINISH

SSCUDX
SSCH2

NEXTSEQ

CICy

CICy

cicy

CLOG
CLOG
cIcy

CICY

CLGG

045

017

005
005
022

005
003

032
052
050
045

039

G048
065

064

055
050

058

041

049
061
063
003
060
050

NEXTLABEL STATEMENT

ADDERR N BR IF DO=NZ

TRT

NXTCHR
ISTART N
NONZRO N

NXTCHR
CHECKX

CDE1
0P95 A
CP95C
ADDERR N

EBCDIC

NOPAT
DIGSEL

SIGST

FLDSEP
NOFILL

FINISH

TSTPAT

FILL
SSCH2
$5C002
CHECKX
SSCODX
aP95C

RDB H1 H

BR IF GO7=1
ST8 Hl U+l
Gl=G1¢KFF

BR IF AC=1
N=S BITS67
BR If H1l=NZ
U=u+l

GLl=G1 +KFF

BR IFf AC=1
BR

T1=0$K03
T1=T1+#K20
STB HL AS,T
T1=T1+KFO
STH U AS,T-2
D1=0

STB D1 AS,T
G1=Gl1 +KFF

BR IF AC=1
BR

BR

BR IF H1=NZ
GO=G0*-K0OA
D0=G1
G1=0$KFO

BR IfF Pl BIT4=0
G1=08K50

RDB T1 U+0
H1=T1
I=H1aK20

BR IF HINZ
BR IF LZ=0
Z=H1oKO01

BR IF LZ=0
Z=H1aK02

BR IFf LZ=0
BR IF GO BITé6=1
STB T1 U+0
U=u+l
DO=NO+KFF

BR IF AC=0
RDB H1 U+0
B8R
G0=G0*~-K22
GU=GO$KO4

BR

BR IF GO BITé=1
B8R IF GO BIT2=1
BR

BR IF GO BIT2=0
BR

CLOAD=%£60y EC LEVEL=128211

COMMENTS

ACDERR ERROR [F BRANCH
READ TABLE
BR If TRT INSTR

DECREMENT COUNT

RST GO4 AND GO6

MOVE LENGTH TO DO
PUT EBCDIC ZONE IN Gl
TEST FOR NO ASCII

PUT IN ASCII ZONE
READ FIRST PATTERN

Tl HAS FILL CHAR

TEST FOR PATTERN CHAR
BRANCH IF NOT

BR TO DIGIT SELECT
TEST FOR SIG START

TEST FOR FIELD SEP

TEST S STAT

STORE FILL

UPDATE ADDRESS
DECREMENT LENGTH

TEST FOR END

READ NEXT PATTERN CHR

RST GO2 AND GO6
SEY GO5

TEST S STAT
TEST FOR ZERO FIELD

TEST FOR ZERO FIELD
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ADDR WORD SEQUENCE NU. LABEL NEXTSEQ NEXTLABEL STATEMENT COMMENTS

2A2A ACA4 CTRI 063 SSCaD2 CLOG 052 CP95A BR

2A36 1443 CTRT Cé64 SIGST GO=G0*-K04 RST GOS

2A38 CO3F CIRT 065 DIGSEL 068 LODIG BR IF GO BIT4=1 TEST FOR LU DIGIT
2A3A A353 CTRY 066 CICY 045 ADDERR N BR IF Dl=NZ

2A3C 5738 CTIRT 067 RDB D1 v+l READ NEXT SOURCE CHAR
2A3E 4155 CTRT 068 LODIG G1=D1XL$G1lH TRNS PACHED TO ZONED
2A40 FCE3 CTRT 069 086 DGVZRO BR IF LZ=0 SOURCE DIGIT ZERO
2A42 0769 CTRT 070 2=D1 #K60 MASK FOR NON DEC DIGT
2A44 F4E] CTRT 071 085 NONDEC BR IF AC=1 #%*BRANCH If GREATER THAN 9
2A46 £058 CTRT 072 082 ISSSTA BR If GO BITé6=1 TEST S STAT

2A 48 £C5A CTRT 073 082 1ISSSTA BR IF GO BIT7=0 TEST FOR EDT AND MARK
2A4A TEE2 CTRT 074 STH H DA, 8C KEEP H

2A4C 5BES CTRT G75 HO=T1 KEEP T1

2A4E 2FC7 CTRT 076 H1=0

2A50 2817 CIRT 077 T1=0$K1l1

2A52 1FAS8 CTRT 078 STB H1 AS,T+1

2A 54 70A0 CTRT 079 STH U AS,T+0 *%xSIGNIF DIGIT ADDR IN AUXST
2A56 SEB 9 CTRT 080 T1=HO

2A58 5EE2 CTRT 081 RDH H DA, BC

2A5A 3427 CTRT 082 ISSSTA GO=G0$K22 SET GO02,606 FIELD NZ
2A5C 1518 CTRT 083 SSTATY STB G1 U+l STORE DIGIT

2ASE AAGA CTRT 084 090 NOSGST BR

2A60 BC7C CTRT C85 NCNDEC CCOM 071 FLGDEX BR

2A62 E05D <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>