PROGRAM

DECUS NO. 8-668 LISTING

TITLE RAW = A REVERSE ASSEMBLER OF WINDSOR

ATTENTION

This is a USER program. Other than requiring that it conform to submittal and review standards,
no quality control has been imposed upon this program by DECUS.

The DECUS Program Library is a clearing house only; it does not generate or test pregrams. No
warranty, express or implied, is made by the contributor, Digital Equipment Computer Users
Society or Digital Equipment Corporation as to the accuracy or functioning of the program or
related material, and no responsibility is assumed by these parties in connection therewith.
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/ COMMONLY USED CHARACTERS

A=39|
B=32
C=303
N=304
=315
F=30n6

FG=307

H=31&
[T=311
J=312
K=313
L=314
M=315
N=316
0=317
P=320)
=321
R=302
5=3213
T=324
U=325
V=326
X=330
Y=331
24=332
CR=215
LE=212
SP=24@
TWO=262

*14
/ TARLF POINTERS

BUFPT, W
DIRT,V
INDT»®
INDAT®
VTs®
PRINPT,

NN N NN

/ OTHER POINTERS

*21)

ENDPR ¥ /
INSPT,0 /
SYMST»0 %

RUFFER

NIRECT ADDRESS

INDIRECT ADNDRESS POINTER
INDIRECT ADDRESS
VARITABLFE TABLE

PRINT OUTPUT

STRING END POINTER
INSTRUCTION STRING POINTER
SYMRBOL STRING POINTER

£



nae3
ho2 4
RS
naze6
o227
na3e
NN31
nO32
nwn33
nO34
na3s
nn36
nA3T

040
Do a4l
a4z
a3
D44
naas
noa6
naat
D50
a051

nnsS2
"u53
nPsSa
AA55
nas56
nasT
naen
A6
nae6?
non63
NO6 4
nA6s
w66
naeT
T

AAT1
apTe
neT3
G3AT 4
AnTsS
npi6
aaTT

2000
auaa
nano
1A%
aaay
and0
ARG
Anna

A4

naao
npav
anna
e

B>
nAAN
e

2000

aunn
DR

naan

2910Y]
a6
nQaa

oo
oo
a9
Annna
[AAUY
nanNeo
AnAwY
Gy
A
GXC150Y)
3600
aria
4777
5777
6777

3332
3274
3265
3200
3000
1533
3313

/ TEMPORARY STORAGE LOCATIONS

TEM1,0
TEM2,0
TEM3,0
ANDR, @
LOCN>®
BUFFPT,®
STORFE >0
MVS, @
LS»9
MLS,®
LST»0
BUFS, @
BUFE,®?

/ COUNTERS

BUFC»®?
VTC»0
MVTC»0
NIC->0
MDIC»0
INC-»@
MINC»Q
INDAC->?
MINDAC>®
BLC»®

7/ FLAGS

ASTFL>O
LAT-?
HLR,®
EAFLS O
FLF->?

JF»0
OUTFL >
SFs®
SKJUMFLs®
MODEs @
BUFST, 3600
INNDTS>3777
NDIRTS, 4777

INDATS, 5777

VTS5,6777

/ IA POINTERS

PRINTISPRINTO

SYM3I,5Yv3
SYM4T »SYM4

UNPCKI s UNPACK
VARBL 1., VARRBL
INSTST,INSTS

ISPTIISPT

NONON N N N N N NN NN N N NN

NN\

NONONON N N N N N N NN

- VARIABLE SEARCH CHARACTER
LIST START ADDRESS

- LS

NEXT LIST START ADDRESS
BUFFER ACTUAL START

BUFFER ACTUAL FEND

BUFFER GOUNTER
VARIABLE COUNT

- VTG

NDIRECT ADDRESS COUNTER

- DIC

INDIRECT POINTER COUNTER
- INC

INDIRECT ADDRESS COUNTER
- INDAC ‘
BLOCK COUNTER

ASTERISK FLAG

LARBFKLLED INSTRUCTION FLAG
HIGH/LOw SPEED READER FLAG
EAF FLAG

FL. PT. FLAG

JMP/JMS5 FLAG

QUTPUT FORMAT FLAG

SKIP FLAG

[SZ.JMP FLAG

INSTR./DATA MODE FLAG

BUFFER AREA START

INDIRECT POINTER TABLE START
DIRFECT ADDRESS TABLFE START
INDIRECT ADDRESS TARLE START
VARIABLE TABLFE START



h10e
n1e1

hive -

7103
D104
@105
RS
AraT
7110
ZBEN!
nile
"i113
A1l 4
0115
mi16
D117
0wizo
o121
hi122
w123
hi124
m12s
h126
0127
7130
?131
"132
?P133
D134
n135
D136
w137

. 0140

A1al
D142

L
Apn2
nan 3
00 4
o0 T
"o
om0
7012
0e16
nB20
0o a0
n100
177
n2ne
0240
ELY
n260
"314
A326
n377
N 400
5206
7000
7600
7777
7776
7775
7774
7752
7601
7600
000
4070
3371
6600

/ CONSTANTS

Cisl

CPs2

C35,3

Cdas54

C757

Co9s511
Cio-1@
Cil2s,12
Clé6s16
C20,20
C40, 40
Cl109, 100
C177s177
C200,200
C2aB>240
CP545,254
CeeR,260
C3145314
C3265,326
C377,377
Can, 400
CS5P2W06h5 5206
C7000,7000
C7600,T7600
M1,-1

M2 -2
M3,-3

Mdas =4
MR25,=-26
M177,-177
MR2AA s, =200
MIAWC, = 1000
MA4ACA s - 4000
Ma407 5 -4407

PASMSK s 6000 / PASS

/ SYMBOL DEFINITIONS

[SPTJ=dMS I ISPTI
SYM3Jd=JdMS T SYM3I
SYM4J=JMS 1T SYM4l
UNPCKJ=JMS 1T UNPCKI

MASK



N143
N14aa
D14
hiaaA
hrai
B154
7151
7A152
h153
N154
0155

7156

”157
a160
nié6l

n16?2
N163
h164
D165
w166
n167
2170
2171

ni72
n173
D174
n175

D177
0200
70201
0202
nea3
N2 4
na2ags
h206
na2oi
D210

A0AA
3156
46
1415

L4l

5147
6046
1200
2156
5146
5543

AN

AAAG
1200
1054
1640
5172
6014
6011

5165
1200
6012
5557
6031

5172
6N36
5557

71300
3052
3056
1965

3012 .

1066
3011
1067
3013
3023

/ STRING PRINT ROUTINE
PRINT » ) :
DCA COUNT

TLS

NEXP, TAD 1 PRINPI <~
TSF Fowry

JMP -1

TLS

cLA

1SZ COUNT

JMP NEXP

JMP T PRINT -

COUNT»®
/ CHARACTER READ IN ROUTINE

READIN,

CLA

TAD HLR :

SZA CLA / IS HS READER IN USE ?
JMP LOwW = / NO - USE LS READEK (ASR)
RFEC

RSF

JMP o -1

cLA

RRRA

JMP 1T READIN

LOWs, KSF

JMP . -1

KRB

JMP I READIN

* 177
/ INITIALIZATION

INITAL, CLA CLL
DCA ASTFL

DCA FLF

TAD INDTS

DCA INDT

TAD DIRTS

DCA DIRT

Tan INDATS

DCA INDAT

‘DCA TEMI



ne11

n212
M213
NP14
n215
n216
ae2L7
naezo
ne2l

222
0223
D224
0ees
n226
nr27i
D230
na23l

D232
0233
N234
72235
n236
0we3T
n240

Az24al
D242
0243
0244
n245
nea6
Beatd
7250
251
0252

9253
0254
0255
0256
n257
(260
0261

7262

6014
6711
7410
5236
2023
5212
1100
3054
6032

6046

1402
7604
n142
7450
5221
7104
7420
5241
1700
5253
5264
7200
3054
5221

7300
3043
3045
3047
3041
1366
1100
3365
3n52
5304

1300
1045
7650
5663
1366
1101
3365
5304

3113

RFC
RSF
SKP
JMpP
sz
JMP
TAD
DCA

HREAD
TEM]
o =4
Ci
HLR

PASSs KCC =

TLS
HLT
CLA
AND
SNA
Jmp
RAL
SNL
JMP
SMaA
JMP
JMP

OSR
PASMSK

PASS
CLL

PASS|
CLA

PASS?
PASS3

HREAD, CLA

DCA
Jmp

HLR
PASS

/s TESTING FOR HSK

/ READ IN PASS #

/ 1S PASS # SET 7
/ NO = TRY AGAIN

/ IS IT PASS 1 7

s/ 1S IT FPASS 2 7

/ MUST BE PASS 3

/ PASS 1 INITIALIZATION

PASS1,CLA CLL

DCA
ncA
DCA
nNCA
TAD
TAD
DCA
nDCA
JMP

/ PASS 2

DIC
INC
INDAC
VTC
PROCI
Ci
PROCJ

ASTFL

READ

PASS2,CLA CLL

TAD
SNA
JMP
TAD
TAD
DCA
JMP

INC

CLA

I NOPAZ2I
PROCI

c2

PROCJ
READ

NOPA2 15 NOPAZ2

INITIALIZATION

/ ARE THERE ANY INDIRECT ADDRESSES
/ NO - GO TO TYPE MESSAGE

?



D264
n265
266
0267
peTn
neTl
nete
@273
274
n275
w276
@277
0300
D301
0302

”303

0304
(305
0306
0307
2310
A311
9312
P313
P314
9315
2316
@317
0320
0321
n322
0323
0324
0325
9326
9327
0330
7331
P332
P333
0334
?335
@336
0337

7300
1366
1102
3365
1100
3063

- 3061

7402
7604
7019
7630
1100
3060
4703
5304

2323

4157
1136
7450
5304
1115
7106
1006
7006
3031
4157
1031
1420
5345
3031
1052
7640
5361
1031
3033
1333
D114
1764
3036
1736
1130
3010
1100
3n52

/ PASS 3 INITIALLZATION

PASS3, CLA CLL
TanD PROCI

TAD C3

NCA PROCJ

TAan Ci

NDCA MODE

-DCA SF

HLT

CLA OSR s/ READ IN OUTPUT FORMAT

RAR

SZL CLA

TAD C1

NDCA OUTFL / AND SET FLAG

JMS I SALDI / JUMP TO LOAD STARTING ADDRESSES
JMP READ

SALDI s SALD AL # o
S ‘,.j

LR .

/ BLOCK READ IN ROUTINE

READ, JMS READIN

TAD M200

SNA j / IS IT LEADER CODE 7

JMP -3 . / YES - TRY AGAIN.

EXTRs TAD C200 ~ NO - LOAD INTO LEFT HALF OF STORE
RTL CLL / AND SET LINK IF ADDRESS (%)

RTL

RTL

DCA STORE

JMS READIN

TaD STORE

SNL o / IS IT * 7?2

JMP CODE /7 NO = LOAD CODE

DCA STORE / YES = IT 1S AN ADDRESS

TAND ASTFL

SZA CLA 7/ 1S % FLAG SET 7

JMP  SAST 7/ YES - GO TO STORE IN LST FOR NEXT BLOCK
TAD STORE 7 NO - STORE IN LSs LIST START

LSS, NCA LS / AND INITIALIZE FOR BUFFER READ IN

TAD LS /LS=LIST START
AND C177

TAD BUFST

NDCA BUFS

Tan BUFS

TAD M1

ncaA RUFPT

TAD C1

NCA ASTFL



g

340
n3al
D342
n343
344

B345

346
D347
7350
w351
»W352
0353
D354
MW355
n356
0357
0369
361
0362
n363
D364
B365

n366
B367
B370
9371

4157
1136
71450
5357
5310
3410
1010
nita
1135
7440
5340
1033
1115
2127
5362
7240
3031
1031
3235
1010

3437 -

5S40 0

5766
D400
no5tleé
n600

NEXTs dMS READIN

TAN M200

SNA /1S 11 TRAILER CODE 7

JMP TRAIL s/ YES - GO TO SET END CODE
JMP EXTR / NO -CONTINUE READING
CONDEsDCA 1 BUFPT

Tan BUFPT

AND C177

TAD M177

SzA s/ 1S BUFFER FULL ?

JMP ONEXT / NO - GET MORE

TaD LS / YES - SET NEXT LIST START

TAD C200

AND C7600

JMP o+ 4

TRAIL, CLA CMA

DCA STORE

SAST, TAD STORE

NCA LST

TAD BUFPT

NCA BUFFE

PROCJ, JMP I @ s GO TO PROCESS DATA

PROCIs> ++5400
PROCI
PROC?2
PROC3

PAUSE

(7771

(LS



P T R T R RS R R R R
/ PASS 1 DATA PROCESSING = SEARCHING FOR JMP AND JM5 ADDRESE
* 400

p4a0nm  130@ PROC1,CLA CLL

G491 1036 TAD BUFS

0402 1139 TAD Ml

0403 3219 DCA BUFPT

@404 1037 TAD BUFE

p475 1103 TAD ClI

w406 1041  CIA

427 1036 TAD BUFS

0410 7450  SNA 1S THER ANY DATA IN THIS BLOCK
@411 5366 JMP END NO - GO FOR NEXT BLOCK

@412 3040 DCA BUFC / YES - PROCESS DATA

413 1298 PROCR, CLA
@414 141@ TAD 1 BUFPT
415 3931 DCA STORFE
0416 1056 TAD FLF
M417 71650 SNA CLA
0420 5225 JMP . +5
421 1031 TAD STORE
@422 7659 SNA CLA
m423 3056 DCA FLF
@424 5311 JVP NEX
@425 1931 TAD STORE
0426 1141  TAD M4427
427 1640  SZA CLA / IS IT A 'JMS I 7' (ENTRY TO FL.PT. ?
0430 5233 JvP .+3 NO - PROCEED WITH SEARCH

@431 1100  TAD Cl / YES - SET FLF

(432 3056 DCA FLF

0433 1031 TAD STORE

Mma3a G126 AND CT000

0435 1140 TAD M4nd0

NN

IS IT A FLOATING PO
NO - PROCEED WITH S
YES BUT -

- IS IT FEXT 7

YES - CLEAR FLe. FT. FLAG (FLF)
AND GO TO GET NEXT ITEM

INT INSTRUCTION ?
EARCH

NN N N NN

N

P436  T459 SNA s/ IS IT A JMS 7

M4al’xT  S244  JMP JUMP / YES - PROCEED TO STORE ADDRESS
Da4m 1137 TAD M1000 )

D441 7459 SNA /1S 1T A JMpP 7

h4a42  S244  JMP JUMP / YES = PROCEFED TO STORE ADDRESS
D443 5311 JMP NEX A NO = GO TO GET NEXT ITEM

444 1031 JUMP, TAD STORE

445 @123 AND C377

0446 3023 DCA TEMI

D447 1923 TAD TEMI

B450 9115 AND C200

@451 7650 SNA CLA 1S ADDRESS ON PAGE ZFRO 7

@452 5263 JIMP . +9 YES - GO TO DEPOSIT ADDRESS IN ADDK
?h453 1933 TAD LS / NO - CREATE ABSOLUTE ADDRESS IN ADDR
h454 @127 AND C7600

Bn4as5s 3026 NDCA ADDR

D456 1031 TAD STORE

PpasT @114 AND C177

0460 1@26 TAD ADDR

h461 3026 DCA ADDR

NN



0462
0463
0464
7465
0466
0467
0470
04Tl
0472
0473
B ata
0475
0476
0477
0500
0501
0502

"SA3

D504
D505
2506
2507
n510
?511
hs512
2513
ns514

515

n516
0517
7520
0521
0522
"n523
0524
n525
ns526
0527
7530
531
?w532
”"533
D534
M535
n536

5266
1031
2114
3026
1931
0124
1650
5302
19026
3412
2045
1045
1137
7650
5715
5311
1026
3411
2043
1043
1137
7650
5715
2033
2040
5213
5366

3067

7300
1065
3012
1045
7041
3046
1033
7041
3834
1033
ai27
3023
1037
D114
1023
704l
3376

JMP .+ 4
TAD STORE
AND C177
DCA ANDR
TAD STORE
AND C400
SNA CLA
JMP o +11
TAaD ADDR
pca I INDT
I1SZ INC
TAD INC
TAD M10OOO
SNA CLA /s 1S TABLE FULL ?

JMP 1 TABFI / YES - GO TO TYPE MESSAGE
JMP NEX /NO -) GO TO GET NEXT ITEM
TAD ADDR

pDca I DIRT

1SZ DIC

TAD DIC

TAD M10O0O

SNA CLA 1S TABLE FULL 7

JMP I TABFI1 / YES = GO TO TYPE MESS5AGE
NEX», ISZ LS

1SZ BUFC / 1S BLOCK COMPLETED 2

JMP PROCR NO -CONTINUE PROCESSING
JMP END s/ YES - GO FOR NEXAT BLOCK

IS IT AN INDIRECT ADDRES
NO - GO TO DEPOSIT ADDRESS IN DIRT
YES - DEPOSIT ADDRESS IN INDT

]

<
ad

AN

~

.

~

TABF1,TABFUL

/ PASS 2 DATA PROCESSING : SEARCHING FOR JMP AND JMS INDIRES

PROC2, CLA CLL
TAD INDTS
DCA INDT
TAD INC
CIA

NDCA MINC
TAD LS
cIAa

DCA MLS
TabD LS
AND C7600
DCA TEMI1
TAD BUFE
AND C177
TAD TEMI
CIA

DCA MLE



ns5al
N Hat
ASal
NS4
D543
544
nS545
nS546
0547
?550
7551
@552
0553
n554
555
m556
@557
D560
0561
0562
BsS63
h564
B565

n566
0567
0570
0571
7572
0573
0574

®S75
h576

1412
3P 3
1023
1334
7710
5364
1123
1376
7740
5364
1023
D114
1064
3030
1430
3413
1013
1137
7650
5715
2047
2046
5337

7300
1435
1100
7650
5177
1935
5775

n326
nano

NEX? s, Tab 1

NCA
TAD
ran
SPA
JMP
TAD
TAD
SMA
JMP
TAD
AND
TAD
DCA
TAD
NCA
TAD
TAD
SNA
JMP
157

END2, 1SZ MINC*]

JMP

TEM1
TFEMI
ML S

cLA
END2
TEM1
MLE

SZpa CLA
END2
TEMI
ci177
BUFST
BUFFPT
I BUFFPT
I INDAT
INDAT
M1000
CLA

I TABFI
INDAC

NEX2

INDT

~

NN

1S ENTRY IN INDT IN THIS BLOCK 7
NO - ADDRESS TOO LOW:; TRY NEXT ENTRY [N 1@
MAYBE IT STILL 15 POSSIBLE

LET US MaKE SURE .
NO - ADDRESS TOO HIGH & TRY NEXT ENTRY IN®
YES IT IS - LOAD IT IN INDAT

IS TABLE FULL ?
YES - GO TO TYPE MESSAGE

ALL ENTRIES TRIED 2
NO -TRY NEXT ENTRY
YES - GO TO °"END® FOR NEXT BLOCK

; COMMON °*END°® ROUTINE

END >
TAD
TAD
SNA
Jmp
TAD
JMP

LSSI
MLE »

CLA CLL
LST
Ct

CLA
INITAL
LST

I LSSI

s LSS
4|

/
/
7/

IS THIS THE LAST BLOCK (LST=7777) 7
YES - GO TO NEXT PASSH
NO = GO TO READ NEXT BLOCK

10



600
D601
nea2
n603
64
B605
neré
w67
2610
n6t1
n612
D613
D614
h615
D616
D617
nez2n0
n621
» D622
n623
D624
n6es
N626
ne627
D630
n631

© 632

W633
n634
D635
ms36
0637
N640
n641
w642
N643
D644
n645
N646
ae6at
n650
0651

7300 2

3041
1343
1331
3015
1131
4143
1036
1130
3010
1100
1037
7041
1036
7450
5735
3040
1033
4732
7200
1410
302 4
1933
3023
1343
1103
4474
1024
3023
1343
1107
4474
1033
7041
3034
1055
7640
5734
1065
3012
1066
3011

*6HAW
/ PASS 3 NDAIA PROCESSING ¢ TRANSLATIUN AND OUTPUT GENEFRATION

PROC3, CLA CLL

ncA VTC

TAD OCTST

TAD C15

NDCA PRINPT

TAD M2

JMS PRINT

TAD RUFS

TAD M1

DCA BUFPT

TAD C1

TAD RUFE

clAa

Tap BUFS

SNA ANY TITEMS IN BLOCK 2
JMP 1 ENDIP? / NO - GO FOR NEXT BLOCK
DCA BUFC i

TAD LS / LS CONTAINS CURRENT LOCATION
JMS 1 ASTOI / GO TO PRINT % LOCATION

N

= NEX3, CLA

EXTRACT ITEM GIVEN BY CURRENT LOCATION
AND GENERATE OCTAL STRING

AN

Tan I BUFPT
NCA TEM2

~

TaD LS

DCA TEMI

TAD OCTST

TAD C4 ‘ , y

UNPCKJ oA T {Meed v i

TAD TEM2

NDCA TEMI

TAD OCTST

TAD C12

UNPCKJ

TAD LS

CIA

DCA MLS

TAD EAFL

$ZA CLA T/ 1S THIS ITEM A VARIABLE FOLLOWING EAE INST
JMP 1 EAVARI / YES - GO TO LOAD IN VARIABLE TABLE
TAD INDTS / NO - INITIALIZE FOR ITEM TYPE SFEARCH
DCA INDT

TAD DIRTS

NDCA NIRT

11



h652
N653
N654
n655
N656
0657
D660
661
n662
n663
D664
D665
- 666
n667
D670
671
neTe
n673
NH6T 4
D6eTsS
A676
D617
D700
TN
B702
703
DT 4
RIS
D706
Q707
710
D711
712
A713
@714
D715
716
0717
a720
n721
niI2e
w723
AT724
REE)
0726
o727
#7309

1067

3013
1045
7041

3046
1043
7041

3044
1047
1041

3950
3053
4741

1043
7650
5300
1411

1034
7650
5737
on44
5272
1047
7650
5311

1413
1034
7650
5737
2050
5303
1045
7650
5322
1412
1034
7650
5740
2046
5314
1062
7650
4742
1063
7640
5733
5736

TAD
DCA
TAD
Cla
nDCA
TAD
CIA
DCA
TAD
CiAa
nca
DCA
JMS
TAD
SNA
JMP
TAD
TAD
SNA
JMP
1582
JMP
TAaD
SNA
JmP
TAD
TAD
SNA
Jmp
1572
JMp
TAD
SNA
JMP
TAD
TAD
SNA
JMpP
152
JMP
TAD
SNA
JMS
TAD
SZA
JMP
JMp

INDATS
INDAT
INC

MINC
DIC

MDIC
INDAC

MINDAC
LAI

I SASCHI
DIC

CLA

o+ 7

I DIRT
ML S

CLA

I LAINSI
MDIC

«=5
INDAC
CLA

o+ 7

I INDAT -«

MLS

cLA

I LAINSI
MINDAC
«=5

INC

cLA

o+ 7

I INDT
ML S

cLAa

I LALARI
MINC

e=5
SKJIMFL
cLA

I VARSCI
MODE

CLA

I DATAI
I INSMOI

s/ GO TO SEE IF CURRENT LOCATION IS A START B
/ ARE THERE ANY ITEMS IN DIRT ?

/ NO - TRY INDAT

/ YES - SEARGH DIRT FOR CURRENT LOCATION
s/ 1S IT IN TABLE ?

/ YES - IT IS A LABLED INSTRUCTION

/ ALL ENTRIES TRIED ?

/NO - TRY AGAIN

/ ARE THERE ANY ITEMS IN INDAT ?

s/ NO - TRY INDT

/ YES - SEARCH INDAT FOR CURRENT LOCATION
7/ 1S IT IN TABLE ?

/ YES = IT IS A LABLED INSTRUCTION

/ ALL ENTRIES TRIED ?

\\

AN

NN NN N N

~

NO - TRY AGAIN

ARE THERE ANY ITEMS IN INDT ?

NO - GO TO FIND MODE

YES - SEARCH INDT FOR CURRENT LOCATION

IS IT IN TABLE ?
YES - IT I5 A LABLED LABLE

ALL ENTRIES TRIED 7
NO = TRY AGAIN

IS ITEM PRECEEDED BY "ISZ.,JMpP*' 7

YES - GO TO SFE IF IN VARTABLE TABLE
WHAT 15 MODE ?
DATA MODE

INSTRUCTION MODE

12



AT
nize
ni133
134
B735
B136
0137
@740
D741
AT42

D743

NTa4

D745
D746
D747
A750
D751
n752
n753
N754
A755
n756
D757
D760
D761

0762

anrhH
3206
26U
25717
NS66
1400
2666
2700
2342

13036

0743

@240
N240
n257
Q000

2000

414107
anaa

N240

N2409
a0no
NG
A
a0ne
n215
n2i12

ClHs 1Y
NSTOL,ASTON]
NDATNATL > DATA
FAVART » FAFVAR
ENDT2 5 FEND
INSMOT , INSMOD
LAINSTI,LAINST
LALABI>LALAB
SASCHI > SASCH
VARSCI > VARSCH

OCTST, .
sP
SP
257

e

CR
LF

PAUSE .

/ OCTAL CODE STRING

13



- b e 2

— e it b b e bt e b e s b ot men b s e e e b et s e e et et et o s e md s e ot

N4
AdY
("Aah
Aad
5N

S|

n R
1074
1257
[ AH
GO N0
1024

‘]]'.b)’s

R e

TAA0
RERR IS
14161
THA
YR
11
3443
D25HD
1"),‘\71"'),9
7
5259
1.1 4
(R
19244
[ A a0

HP Y2

4

Johomhow vk bk E R R KR B R R R kR b b ok sk ko e R FCO W R E R R R R Rk R R R b b ek

* 1

Tl

/ INRENTLRY

INSMON, Tanh

57A

v

ian

ian
SANA
e
| an
Ay
S NA
N
rAD
TAan

EANTAY

¥

inan
AND
i)
R

i

® SKP

SOA
Jr
[an
NCA
o
[0
N
Jk
FAan
AN
A
S7ZA
o

LA
A NSL
[F
Mg
cLAa
S
[N

Vil AL
Gl

Poedy L
oo
G140 a
LA
[ronnsl
[ oo

N ERERIR
AL

LA

s+ 17

, Tan SF<

)

o« + /i

"1

KIEORR R
[wnaNnsL

S L

[HAaNSL
T2
7401
M AN
[P
AT

P

5250

T4
303000
IRWAE B
031 A
314
[BECRE A

140
s

o fal

VS0t

Nl 4

INNRCIRY
v //_:3'

[N B

s At
Py =50
VY = N

Py = 4002

Vs = (41 A

> T (’1 i - 7 .'l; A

INSTROCTTONS CAUSTNG A CrHANGE 1) hala Sank

Pl

\'\

MO
F

I FLOATING OPRATLDN MODE 7
YRS = Lo 1o PANSLA T oeTak SJdbh-

[5 11U A *HALT® 2
YES = GO O CHECA #ds PesnERD Lae Ss e

IS T oo e GR.2 "CLi” 2

N T N FedaaNsa e 0 AL Cabe

IS T N "ot 7
YRS - G0 1) TeANSLATE 00 Tal faie

IS L ow gt 7

- CHECK FOK PRECKEDING SATP
[ sxle FLAaG swh 7

N = SED DATA MODE

INCrREMFENT ISAs e’ FLAL FOrx Dada TR

IS T1 A SKErR INSTHUCTION CODE Y

e S

YVion o= PERPAxE T SET SAalr rFlin



A2
53
(1S 4
1155
356
57
aA0
Db
[Nae:
A3
A4
nas
NH6
167
SNES!
[
72
73
T4
“0rH
76
A7
] 1)
1031
1A
1443
14
105
1WA,
107
11
111
112
1173
114
1S
115
117
12
121

I

123
174

124

126
197
1307
131
132
133
134

135

30041
2779
[ARIAIN)
2773
PRGNSR
1123
3025
1371
3051
1474
1102
327
1114
3427
2027
251
8P AA
1153
TASK
53017
1121
31774
10325
RICI=RE]
1476
1193
HQ47 4
1117
3717

ST E

11354

1A 40

=515

1124
12s
71004
TA
1325
Al 14
1370
324
11005
Y4
1 2
11364
11473
| 1Ha
1221
1161
1456
16000

D

/ KOUTINE T ITRANSLATE oCTaL CODE

TrANSL, NCA SF
152 1 ANDFLI
NP
152 1 JsFLI
NOP
Tan TE41
nea TR43
ran vt
NCA RLE
TAaD 1 INSTSI
ran CAx
NCA LOCN
Tan €240 <
nCA I LOGN ;
1S7 LOCN l
1S7 BLC
JMr e =4
ran LAl
SNA S LA
JM? ANALY =
TAD €314
NeA I INST3
[an TEM3
DCA TEM
TAn 1T INSISI
TAh C4
NP CK .

AN £254

NneA I ITNSTS
ANALY , hCA Jre—
TAD FLF

SZA CLA

Jar 1 FLOZ<T
TAD TFEM2 ,
AND G T7a00 ,
KTL CLL

RTL

Tan Jvr T
AND 1T
TAD £S5k

NCA o« +2
ran 9

J¥r 1@

JirTs o
ANDIP
TANOP
1S7Z0F
neans
aMS 0P
JmrOp
10TOR
DPROP

7

RS
s/ NO -
/ YES

/ IN FLOATING

/YRS

7/ NO -

/7 JumipP

SKITP

POINT
- GO TV FLOATI
SET UP ENTRY
[0 SET UP MNE

15

INITIALLIZATION

NEXT
SET UP LAREL

9

[NSTKOCTION LARBLED ?
INSTRUCTIONS

[N SYM30LIC

MUDE ?
Nis POINT
T Jumre

MONTC

CODE

NEGH
TARLK

[

INST.

NE K
Far

INSI

STRIN

RASLCS

o SIikE



\

e J v U SV Y

136
1737
1 4
141
142
1473
| 44
145
144
a7
150
151
152
153
1 >4
155
156

aAnfw
i1 4
IRRSIRE |
R4
5T 14

11
[RERIRRS]
G339
110
30141
1136
LD
Nl T4

SR
0363
11730 ]
ST74
VPN e
a3
AR U
(13en
1106
ST
S5T774

SA]
1754
102 a0
1241
1377
12507
1 53A
1 H43

asaif2
RISV

316
1344
1240
1659
5212
11RO
RN
9377
124}

7710
SR
11
36363
3241

5377

S IANNP, SyYMiy,)
T
0
B}
JxiP T Ieanw]

44TV o TS70P,  HY43.)

T

8

D
7’7
[an ]
ICASK

ran v

NCA SKJIMFL
Ji= L TRANY

oAl e NCATY s 513y

N
G
A

Jyir T ThaDw |

F MO, SY M3

.l

Ny

,..)

ran o1

NCA F

JMe T TeEAaD ]

54015596001
MY, =22
ANDEL T, ANDFL

J {V‘:‘ SFLIT» sk L
[ANKT > TxADw
FLOPKRT , FLOPR
INS T3, INSTS+3
INSTH, TS TS+1 0

* 12000

eAND0R,  STM3
A
N
n
Ian aNDFL
SNA CLA
JAP e+ o
Thah 4l e
NCA ANDFL
A TR
AN dviseL e
SRACCLA
JME S Trean
Tan 1
nNCAa vioneg
NCA JMSFL
JMrP TEADK

N

SOAS PREEVTONHS

YRS -

NO) -

STIRLL

MUS T

(:0)

[ CHFCK

WESETT O TAND Y

S

R

16

ARGUIENT

CHANGE

INSTHUCTION

[F A Sk
FLAG
S ?
TO DATA

AN TAND
AN T

MODE

2




@ | DD 4472 @ JMSOIRP, SY 43
12022 A312 J
17223 D315 M

1924 0323 S
1225 1100 Tab o

1224 3057 DNCA JF

1227 1133 TAD w4

12300 3241 DCA JMSFL

1231 1024  Tan TFEvp

1232 1141  TAH M44a07

1233 7640 S/A LA - 20 -1 B B SN RIS B

1P3a 5237 J¥b o+3

1235 1100 TAD (] - / PROHABLYS SETTING FLPT. MODF
1236 3056 NCA FLF

1237 5317  JuP TRADW

D40 DA ANNFL »
241 AN JMSFL» 0

[E——

* 12504
/OMNEMONTC CODRS FOR FLUATING PUINT CONKES>

1250 112 4 FLOF<X, TAD TEwe

1251 D126 AND G B

1252 716 KTL CLL

1253  7¥06  RTL

1254 19262 Tan Jgvr e

1255 0114 AND 0177

1256 1345 [an ccynu

1257 23r6| NCA o+ —-

1 24/ LTS Tnah 9

12641 5400 M T 0 £ /0 JUNME IO SET UP MNEMONIC CODE TN INST . STRE®
1 2s0 1262 JukT»2, ‘

1263 2377 SPRECOP

1254 1273  FADDOP

126% 130 Fsrige .

1926/6 13037 FMRPYOR .
12A/7 1319 FiIvor

1 27 1323 FGFTOP

1271 1331 Frupop

1272 1337 FanuROP

17



e
|
|
1
I
1

w ]
1
1
i
1
1
|
]
1
i
1
!
wee |
1
1
1
1
1
==
|
]
1
i
1

e |
I
1
1
1
1

-]
1
1
1
1
1
1

YA

Y4

Y

6

DT
30
301
302
343
3N 4
315
304
T
310
311
312
313
314
315

3167

317
320
321
302
3P 3
324
325
AP A
327
33
331
33P0
333
334
335
13h
337
340
341
349

343

344

345

N

L
f

HR{N AR
[RERERNE
J30
34
P34

53717

447 3
N3 A
1323
N5
3R
5377
44713
"3 A
315
n3e°n
a3
53717
aaii
N304
N304
311
M326h
5377
4413
M3 A
3T
9305
N3P 4
5377
aA4773
N3NNa
320
n325
N34
5377
Q4713
WA
1A
317
322
5377

H60]

FAabnok , S val
o ‘

i

B

N

JAr Tane
FRURKOPS, SYMal)

r

t

B

JMP o TANDK
FMPYDP, SYMad
P

}‘1

Y

JiP TirADk
FRDIvORrs SYviald
=

D)

It

v

JMi? TRADK
FGRETOF, SYMad
P

(5

T .

dMP T RADK
FRUTOP, »YMad
F

=]

t

T

JMP o TRADK
FNOROP s SYM4.J

F

N
i)

VP TiADR

CCHA, 5601

PAUJSKE

18



AR I I A A S R N A A A N N A AN E NN NN IR I I AL R N A R S R AR
*1 737/
/ O GEFNERATION OF SYMSOLIL ADDRmSSKS

177 1114 8 THADK, Tah 240
4070 3350 DOA TNSTS+15

41 1024 TAD TEMY

42 124 AND Cand

403 T450 SNA /1S INDIRRECT BIT 1 2
404 SP1R JMP .+ 4
405 1331 TaAh G311
406 3351 DA INSTS+16

407 0 52192 JMP . +73 -

4100 1114 TAD G240 -/ ND = INSERID '"SPACE® IN SYSRBOLIC SixING
411 3351 DOA INSTS+16

412 1116  TAD 24y ‘

417 3352 NDCA INSTS+17

414 1024 TAD TEM?

415 O114a AND G177

A1h 0 30026 DCA ADDK

a1 11124 Tan KwP

7/ YES - TNSERT'L" IN SYMHOLIC STRINGs INSTS

420 A1z AND C200

421 1ASH SNA CLA /1S ADDKESS DN PAGE ZERD ?

40D 520N JMP o+3

423 1933 TAn LS : 7 NO = ADD CURFENT ADDKESS U FORM Als. ADDE

AP 4 D1RPT AND CTha0G
425 1324 TAD ADDR -
42 1y A2 A Neoa Aaphr
a”7 1024 TAD AL
431 T4l crA

4731 332 B IDFARRYAVA
7439 1257 ran J¥

4373 764 SZA LA /IS INSTRUCTION A "JMe " Or "dMs* 2
A4 5251 Juiroo gl - - —v YES - G0 TU LOOK FOR LAKEL

435 1122 Tan 0304 / N0 - SEARCH FOR VARIABLE NAWME
436 3353 DOA INSTS+20
437 4475 JMS 1 ovasaLl
Latt 1116  TAD 02an .
441 3352 DEA INSTS+17
442 1333 TAD INSTS
443 13727 ran o]

a44  AATh TINPOK |

a45 1333 TAN INSTH

L4632 NOA RYES]

aal 1134 TAL MR . .
A54 Sall Jue TorPelndl / GO TU PRINT OUT LINE UF CUDF
451 1121 @ J¥ls [ab C31la ..

452 3353 DOA INSTS+PU

453 1Behs  TAD ADDE

454 3423 NCA TEMI

455 52400 JMP . =15

19



/170
= 4546 4470 TOTOP, SYM3d

1457 9311 I1

1460 3170

1461 013pa T

1462 7361 LA CLL
1463 1024  TAD TE4P
1464 (10 AND 1]
1465 7450 SNA

1466 52711 JaP . +9
1467 30A1  NDOCA SF
1470 1333 [AD INSTS
1471 1117 TAD 156
Lal2 3024 DHCA ADDR
1472 1024  [AD T<v2
la74 11332  AND 770
1475 7@ RAW

1476 712 <RI

1417 3@23 DCA TEMI
1592 1423 Tan TEMI

I Ha 33 AND 79

| S92 TA1A J< Abe

1 593 TA1° TR

I H4 1124 fan G240
1545 34246 DA 1 ande
1 574 DACH - [ 57 A<
1507 1623 TAD TEM]
15100 @A1va  aNn 07
1511 1120 TAah Cosn
1512 3424 DCA T A9
1513 1116 TAD Crau
151a  33%4 NDCA INSTS+21
1515 1424  TAD TEM2
1916 2024 187 aDDw
1517 2424 157 ADDR
1525 @Oliza  AND 7
1521 1128 TAD CP4
15202 3426 DCA I 4NNk
1523 12333 TAD INSIs
1524 3022 DOA S5YMSI
1525 1134  TAD w92
1526 5471 JMP 1. PRINTI
1527 9921 21,21

1 531 70 G709y 700

1531 G311 C311s 311
1537 (G ArAt] CT70vs 714

LS TG TTON

/1S
/YRS
/50

CTOK

NOU T T NE

1 SET 2?2 PrRORABLY A TEST

SETOSKIP FLAG AND GENERATHE

FrINT OUT LINE OF CODE

20

SKIP TNSH

SYMBOLIC
/7 \N@



e bt b Gt et g et e b peed b 0 i o bt b et b o

IR
Y34
Yy
536
a7
5 A%
D41
549
H473
544
545
546
547
55¢
951
552
593
554
555
556
557
56N
561
5647

5673

5h4
545
564
567
AY
571
572
57173
574

AN
AT
G100
A3
AN
A5
HUA
6T
A1
A1
6102
613
6H14
615
A16h
617
A2
6221

AR2

Iy
LA
A 40
(2R3 W7
SRRV
A
[RIREARE]
SRR RN
P54
(HAY
gymn
[RREIANG]
GNGRURS
DO
IGNGRSEY)
CISRARG
1326
[GNRNGRY]
A
AR
e
n215
0212
a0 an
M2 4
P57
240
AL 40
N3s
1325
R4
314
A2 15
GrP12

1133
3021
1134
32
172 4
13564
716400
S/
4477
1021
q4ai2
A314
0317
(1320
S53AM

1024

124
1647
5377

[(MSTS, .

S
(; ’ P
L
0
4

Cr
LK

. G

SP
257
5P
Sk
F

i

L

L
e
LK

@

x| ALY

7/ GENERATION O
DPROP s TAD vi4
NneAa INSP

AN wm92e

Neo KNDPK

TAN TEme

Trah 700
- SZn LA

JMr .+ 1
ISPT

TAD INSPT
SYM3J

N

0

r)

JMP OPREND
TAD TFA?2

AND G406

S/ZA CLA

JMP Gik?

ARE GUART DI D

(3 ke

OPKRATE

/IS 11T i

/ IS BRIT 3
/ YES - GO
21

SR

NI

*NOP

GENERATE S5YMBOLIC

SET
TO

[ NG

INSTHRUCTIONS

COINSTRUCTION

?

GroUP 2

?

STRING

INSTRUCTINN

LeANSLATIN



AR
A2
HP Y
A2 A
62T
AR
A3
A7
633
634
H35
H3A
~37
6400
A4l
A AR
a3
A A

A45

AR
12Vl
AH
H51

AP
Hh3
H9
ADH
HHA
AT
£X230)

661
450

[SANEANEG AN
>N O
oL

O
N

HE A
AGT
AT
AT
512
AT3
AT 4
ATS
H16
617

1 ("2 4
SR IS
7650
5235
4477
121
4492
a3¢13
314
331
124
U113
TASH
52 a7
A4477
1121
NLT
iy
G314
31 4
10192 4
Uree
Thaoa
u‘:) ,/) l
anitl
1o
a470
[REETREE]
315
3]
10992 4
a1l
71650
5277
a4
12
A
BECTREE!

R I

ARCR I

12 4

A
T6EHD
5321

1632 4

7 GRTR

TAN kw4

oW

Iy ] s
AND
SNA CLA
JMP e+ 7
IS¢ T

Tan I[wserd
SYF3

C
L
A
A TEmM2
AND 1o
SNA LA

JAar e+
ISP TU

Tan TiseT
NYY AR

G

I

L

[y TFM2e
AND (4
S CLA
dyre e+

[ S0

Fan TS
SYVGJ

(

i

I3}

Tan TERA2
AND  on
SNO LA
A e+ 7
IS

WA I IR |
SYVAL

[

vi

L

Tan e
AND 10
CLA
LFETT
TE¥o

S
Jwi

Fan

[NSTRUCTTIONS -

/IS =10 4 Sk
/YRS = GRNENATE
/1S HIT S sEL 2

/YRS - GENFKATE

oIS ol oA BeT?
/T RSN = CRNECAT R
V2N ST T O Y AL B

/OTES = Gk NEA T

/YRS = GENEXATE

22

INDIVIDUAL BT 1S

‘cLa’

CLL T

T

oLt

ROTA T

NIGHT



1

)

1
1
1
1
1
1
1
1
1
1
|
1
1
!
1
1
1
1
1
1
l
1
l
1
1
1
1
i
1
1
1
]
1
I
i
1
1
1
i
1
1
1
1
1
1
|
1
1
]
1
1
1

[t
/AR
1a»
4173
Tvr g
TR
1006
07
7
711
e
713
T14
1S
716
717
T2
721
70
727
T4
AR
796
727
T34
131
132
7733
134
735
136
737
7 a0
FRZR|
I
7473
744
745
A
/al
FEsth!
751
1952
757
754
5%
155
YY)
60
761
147
/53

154

RN
16,50
RN

P

112
4470
11309
AP 4
(130D
Y346
a4477
1032
4470
{"300
(V30 ]
320
53 4A
16424
D13
TAH5N
H34a45
1024
D1
765
5341
anil
1121
G479
(173252
(DA
1314
53445
447117
1021
dii P
L3
TN
Y4
i
e

Té e

s

LT
10921
4472
31
O30
TR
1ara
RERPERZ)
1000

hAad

| RIS

AN

SN LA /o> b 1y o sel?

J e+

[SP 0 /YRS - GRENERATE "wiix
Tan [xNseE

SY A3

1

.,l A'V)Iff‘ I [SY T

ISP TJ /
ran ITwsePT
SYmaLl

JAY

JvP 1acT
LETTs TAD
AND A

NOD = GRENERATE S "RAR!

TFie

SNACLLA /oS wsITh 9 Sk 7?2

dee 1act

ran TEmM? /OYES - gkwERATRE LEFT RKOTATE
AND 0P )

SN LA /IS ST bt HET 2

JME e+

I sl /TS - GENMRATE CRTL
ran [ NsPI

ST '3 ]

j

r

I

RIRTL AV

TSP /N = GENMATE Trall!
Tan Twwse i

SY 3

a

1.

TAcT, Ta0 [rMe

AND 101

SN T A /oIS BRI 11 SkT 2

Jddite e A

ISP 1) /YRS = GEN=RATE LA
[an TaseT

SYM3U

[1

o

0

el 1AD T TS

DIDYZRE GRVECN

oy Ry i

IS TS B RN B | /o0 b Fe et U A TN OF

T s = 7

23
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PR
D012 4
DDy
PuLs
RN I=a
e
2
e
RIS

SRR B
D I3A
DR
=02 (a0
241
DT
2 Al
D4 a
EER YA
20460
DA
250
25
DA
2,153
PS4
Pk
=254
20157
D (AAG
2061
26D
- 263

DAn

DVAY

DIVAH

la1u
e
3200
1032 4
Do
T A0
5345
1024
1357
TH4a”
500

a4’

[Hae
NP aY
1]
4410
323
G331 H
ISR
D2HY
142 ]
HQalD
13073

N3P0

T6HHL
5275
4477
12030
1640
527
121
Qa0
ABE AR

D33P

T

v

VAR T R R
(225 A
N

Do <pE
T™an ITEvp
AND O]
S48 Cla
JMR WA
AN TR
[an 7410
SN oLa
JYi? e+

[ 52T

Fan TNSEI
SYMA

}')

"

=

JAar CLAFND

ran
AND 18
SN
JAar o+ 3
[an 1

DCA =

IARD]
[N
SN

Jme e+
ISP i)

Ty ok

s
JME
an
Sy

—
<
T
e
T

S
A

JAir e+
Ian TaseT

HY I

Y

',J
A
Tapn Twse

AND
SvA LA
JVF e 420

[S52T.)

TAD
528 Cln
JMir e+ 7
TAN [NSPT
SYVi

~

s

I

oy

v b b boNs - |

/
/
/

DRIV I DERVEY R B BT W R DRI IR

KT SR U B B
THI S 15 AN EAFE
NOLS FROSESSED

[
YhS - [NSTHuUcTTIoN

FLSEVHR S

AND

THISH A "oKe 2

LAt IS ALSY KEAGIRER

IS BIT % SKET 2

YRS = SET "wEVERSE SALP " FLAGs <k

N~ GENKRATE 5440

IS BRI A& SET 2

NO = GENFERATE °*sZn°

24
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e,
RN AN
A
SIS
AN A
2074
2075
2076
2077
2100
2 1]
2102
21003
2104
2115
- 2106
2197
2110
2111
2112
2113
114
2115
2116
2117
2120
121
Dy
2123
O 124
P?125
2126
2127
213
2131
21132
2133
2134
2135
2136
2137
140
1Al
214ap
2143
2144
P1ab
2146
214l
150
2151
2157
2153
2154
2155
2156

21aT
2160

HOlh
YA
il
4y
316
[SICIAN

B EY

a1t
T A
H320
s4ai
1 210
7640
5313
1021
HA4TD
0323
“W316h
314
5324
1021
Qa7
323
113372
1314
1024
D13
TAHSH
5332
a4l
119
Qqaio
n3LT
303
(132R
124
e
7650
5344
44717
11379 ]
HATO
[SREN IS
314
N3P A4
124
Jllrs
760
5356
a477
16191
LT 9
G303

131 4

[SRCESN
57601

T410
17640

R ] B
vty TN
NN

“

N

2

ran TrEv2

AND (PO
SNA LA
JP e+
I50Td
Tan kE-
5748 LA
Jw e+ T
an INsy
SYMRJ

S

N

L

JMr e+ 6
Tan InNsy
SYM3

S

s
L

A TRM2
AND 5

SNA LA
JmbP e+

ISPTJ
TAD TNSP

SYM3

0 ’

S

TAan [E?
AND (59
SNA LA
Juib e+ 7
18P T
an ITNSP
SYM3J

H

L

T

CLAKFNI,
AND 02vnA

i VAR SN T

/IS5 BIT
s/ YES
/IS ny

I ' /7 NO - G

YRS -

T /

/ Is RIT

/ YES -
r

/IS KRIT

/O YES -
g

A TEM?

SN DLA /IS mry
JMP e+

ISPTJ /oUES -

fan INSHT

SYM3.J

(%

(B

A

JMe T OP RN /0 TO

MT4105 74101

OPREND

PALSE

DR REND

Gl IR AL TSN
7oSET ?

SET 72

FNFERATE *SNL?
GENERATE *SZL°T
9 SKET 2
GFNKRATE "OSK!

1 SET 7

GRNFERATE

4 HET 72
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