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HLY
TRO

BT
CLA
TEQ
T8V
LDA
ERS
CON
LOL

FIN ©
G0009
FIN Q

99999
NUM

crYy O
@0009

cPY O
coPY
MASTR

5F
6F
¢0005%5
60007
0800
FRST
LST
RO001
FRST

00000

3F

oF
0200

98

R0000

0006
0205

R0O0QO
FRST

00000
ROL43

00000
3F

2F
00000
4F
2F
99999
WRITE
aF
00000
4F

2F
00009
4F
WRITE

STOP
CKw#R

-CP

2F
OHHHO
8F
4F

acs
«CP
4F

&CPP
(PP

2F
OHHHO

M2, CHECK FOR FIN
FINSIF 30 SET LINE NUMBER TO SENTINEL

AND WRITE TAPE ATHWl,
NO1t

M3, CHECK FOR CPY
CPYSIF S0 JUMP TO COPY ROUTINENCIL,
NO3

Mide WRITE LINE
X THIS IS A CARD TO BE PRUCESSED 8Y PASS 2 SO
X WE #RITE IT OUT, USING ROUTINE we AND GO
X BACK TO#ML.
Ce COPY OLD TAPE
Cle STOP THE READER
ROUTINE S,
C2e¢ CHECK PREV WRITE
AT wW%0.
€3¢ SET UP FIRSTILAST
LINE NUMBERS FOR OLD TAPE,
Cde FIRSTICURRENT
LESSIF FIRST IS LESS THAN CURRENT GO TONCs.
g?k IF FIRST EQUALS CURRENT GO TOmCa.

€5+ READ TAPE FORWARD

OKt THEN GO SACK TOnC4,

BADS
IF ERROR ON TAPE READe+ HOWEVER: MHALTY AND
REVERSE DIRECTION

C6e READ TAPE BACKWARD
BADIIF ERROR REVERSE DIRECTION ATHCS,
OK3

C7« RECOMPARE
LESSIF FIRST IS STILL LESS THAN CURRENT: GO TORCE
£OL IF THEY ARE EQUAL+ REREAD FORWARD ATNCS,

GTR IF GREATERs WE ALSO GO TONCS (PROBABLY A BAD
X  MACHINE ERROR)
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0299
0300
0301
0302
030>
0304
030S
030¢
0307
0308
0309
0310
o311
0312
0313
0314
031s
03ie
0317
0318
0319
0240
0321
0322
0323
03d4
03és
3 F-1.]
0327
03ds
0329
0330
0331
0332
0333
0334
0333
Q33¢
0337
0338
0339
0340
0341
0342
034>
O344
Q343
034e
0347
0348

B8a5F
8911
8900
B826F
3914
8915
827F
BagF
8916
8917
849F
8920
8918

8921
830F
a3F

832F
833F
a923
B34F
B35F
8923
8926
892

8922
8885
B36F
BI7F
BI8F
8927
BI9F
8928
8930
8931
8932
840F
84 1F
8933
8934
BU2F
B43F
BYGF
BASF
BY6F
8938
8937
8938
BU47F

ae8
8es
888
808
888
888
a8s
888
aes
888
8%8
888
88B

288
888
888

888
o8
288
a8s
888
a8a
a8s
888
288
888
ges
asg
o88
a8g
888
838
888
888
asa
288
88n
888
888
888
888
aes
888
288
888
a8s
asp
388

CQOUOOOCO0O0O0OCOO00OOO0COOOCOCOCOOCCOCON OO0 OO0 OoOCOOOOLOOC0

8902
0006
8894
B9y
0000
0500
000A
8918
4200
8919
8920
B80!
8921

Bavy
8895
8922

8als
8894
8919
B924
B89zs
4400
8902
0020
0000
8820
2807
8783
8927
8782
8922
B8G?
8931
8a01
4000
B814
8933
8600
4000
893s
8936
B8y
Be2o
0000
8937
8420
8siy
Baz20

8901
3902
B26F
8915
000H
B27F
B28F
8917
8918
829F
8919
8782
asss

8l0rF
d31F
B832F

833F
8923
B34F
835F
3926
a918
24917
Qgaoo
ool
836F
asre
a38F
8927
839F
8928
8930
8932
a78e
S40F
a414F
8934
asel
aqze
BU3F
aaur
44SF
846F

0000

8938
8401
A4TF
BUsF

&CPP

MOV

WRIT2

M20
ONE
WRITE

d L)
WRY

e

sen (XS

TEQ
HLT
LDA
E€RS
CON
SHL
ADD
ADD
TOC
STA
LDA
JMP
LIRL

LDA
LoL
ADD

TGR
STA
LDA
ADD
LoL
TOC
TEQ
CON
CON
HBT
LOA
STA
cLL
STL
ADD
STA
LDA
JMP
TCD
LDA
LOL
JMP
TDC
TEQ
ADD
STA
HBT
JMPL
LDA
JMP
STA
HBT

98
0006

FRST

00000
0500
RA
MOV
RO000
WRITL

G0019
SF

FRSTY

LST
ONE

MASTR
FRST
WRITL

M20

R0200
98
00002
00000
ul
NUM
G0001

@0000
ONE
NUNM

G0019
00000
WR2
oF
80199
00000
iF
TN
WR2
ul

0000
aFr
80019
wR2
Ut

8B
98

eF
00Q0H

iF
WRIT2

WRITY
G000Q
WRITE

SF

2F
WRIT2
1B
00000
0000¢

iF
80000

C8. MOVE TO OUTPUT,
MOVE Ao RECORD FROM THE OLD TaPE TO
WORKING STORAGE (REGION G).

C9e THEN WRITE IT OUT

X THE OLD TAPE 1S NOW POSITIONED TO WRITE
PROPERLY, USE SECTION W TO WRITE OUT A LINEe
INCREMENT *FRST+ AND CHECK FOR END,

DONEIF DONE WITH THIS COPY CARDGO BACK TO MASTER

X  CONTROL#MI

MORE

C10.CHECK INPUT BUFFER

EMPTIF EXHAUSTED READ ANOTHER RECORD ATHCS.

OK OTHERWISE GO BACK TOWCS.

We TAPE WRITE CONTROL SECTION.
Wie SET LINE COUNT,
AND INCREMENT
FINSIF SENTINEL JUMP TONWH,
oK1
w2, PLACE IN BUFFER
THEN CHECK FOR BUFFER FULL.
OK$ IF NOTemEXIT,
rULL
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Q349 B4sF BBB O 25 B4A01 augF LDA 80000

0350 B4o9F 888 ¢ 60 8601 B8S0F 5TA 80200

03351 83QF 888 L 02 B939 3808 LIRZ 5F CKaR w3, CHECK PREV WRITE

0352 8936 888 0 00 0020 0020 TuTw CON 00004 00020 AT #50,

0353 8939 gBg 0 C6 @402 8a%40 5 Tel a0001 iF LOAD THE BUFFER+ WRITEe AND SET THE
0354 8940 88B 0 H2 0300 AaSIF ! TWR 0300 CHECKING SWITCH ON,

0358 8S1F 888 0 C2 8941 8942 TST TF THENSEX]IT,

035s 8941 8BB O 42 8820 n940 HBT U1 1B

0357 8942 @88 O 25 8943 aszF 7 LOA  WRON

0358 BS2F a88B O 60 B8O ASIF STA CKWR

0359 B53F 888 0 04 0000 0000 JMPL 0000

0360 8929 888 0 08 B944 8930 &WR LIRL WR4 Wae WRITE SENTINEL.

0361 B9u4 88BB O 23 8814 asuF LDA WR2 CHECK FOR END OF TAPE RECORD.

0362 854F 888 0 30 8937 ausF LDL 88 NOt IF NOT.RETURN TONWy WRITING SENTINELS UNTIL
0363 ‘ X A TAPE RECORD 1S DUMPED OUY.

Q364 8S5F 888 ¢ 82 B94Y 8929 TEQ &R YESs

0365 8943 888 | 02 8946 8805 LIR2 5F CKuWR W5, CLEAN UP,.

0366 8946 08BB O OB 8947 8870 5 LIRL 5p SToP CHECK THE WRITE., USE w30,

0367 8947 BB 0 C6 Buo2 a394a S T8l 80001 SF

0d68 8948 888 0 H2 0300 856F S TWR 0300 WRITE ANOTHER SENTINEL BLOCK.

0369 836F 988 0 C2 898 asTF TST 58

0370 857F 888 Q0 F2 0200 aao4 TRY 0200 PASS2

o371 B804 888 O F2 0300 4%8F PASS2 TR® 0300 W6e END,

o372 BS8F 3B8 0 G2 QU400 3%9F TRO 0400 REWINO TAPESy READNPASSZ AND EXECUTE IT.
0373 839F 88B Q F& BOOO 18000 TBU 8000 8000

0374 8803 888 1 00 0000 0000 WROF JMP2 0000 ¥S0. PREVIOUS WRITE.es

0378 B943 888 O C7T B949 A&OF WRON T8Y irF SWITCH TESTS EXISTENCE OF PREVIOUS WRITE.
0376 860F 388 Q 42 BB2IO asuly HBT Ul WRON NONEIF NONEWEXIT.

0377 8949 888 O 26 8950 a9%0 1 CLA WRIT

0378 8950 888 O 82 8951 861F TEQ 3F WS1,%AIT READY.

0379 B61F a88B 0 0G 0000 daé2F I1IR1 0000 WHEN TAPE 1S FINISHED CHECK FOR ERRORS.
0380 863F 8BB 0 20 HB952 895) BUF 2F NONEIF OK SET SWITCH OFF ANDREXIT,

0381 8952 a88 0 0B 0000 @954 LIR1I 0000 cKul " ERR IF ERROR STOP THE READER (SECTION S)¢
0382 8953 888 0 60 8955 B63F 2 STA Cxwa HALTs AND THENSEXIT.

03863 B6JF 888 0 0B B935S 8870 LIRL cKwa $ToP

o384 8954 a8 0 67 000% 880) CKwi HLT 0005 WROF

0383 8951 @a8B 0 25 8803 g6uF 3 LODA  WROF

0388 B64F 8B Q0 60 8805 880 STA CKXWR WROF

- 0387 END INIT




‘'Vd 'ViIHd13aVliHd
NOILVHOJHOD ANV ANY¥IJS 40 NOISIAIQ

onayupy puvyy uopburacyy

ANVW3a NOodn ‘NOILVHOJHOD ANVY ANMNILS OL IWvs
HIANIVHNS OL SIIUOV ¥IHLH¥NA ANV 'NOILVHOJEOD ANVYH AHYIDS 40 NOISSINNID NILLINM
3HL HLIM LdIDX3 "3SOd¥Nd ANV ¥O4 'SHIHLO AB NOILOV HONS H¥I44NS OL HO '18Vd NI ¥O 3TOHM NI
'G3NIVLINOD NIZY¥IHL NOILYWHOANI 3HL ¥O/ANV LNIWNDOA SIHL LINSNVML ¥0 3SN 'AdOD 'IDNA0NdIN
OL LON S3IYOV INIIdIDIY 3HL 'LNIWNDO0A SiHL 40 1d13D3H IHL 40 NOILVHIAISNOD NI




'Vd 'VIHdT13AViHd
NOILVHOJHOD ANVY A¥Y¥IdS 40 NOISIAIQ

onengy punyy unburacgy
-

ANVEA NOdN "NOILVHOJHOD ONVY AMYIJS OL Invs

HIANIHHNS OL SIIYOV H3HLIHNA ANV 'NOILVIOLUOD ANVYH AUNILS 4O NOISSINYIAL NILLINM
FHL HLIM 1d3DX3 '3SOdUNd ANV ¥04 'SHIHLO A8 NOILDV HONS ¥344NS OL HO "LHVvd NI HO 3TOHM Ni
A3NIVLINOD NI3HIHL NOILYWMOANI 3HL HO/ANV LIN3WNDO0A SIHL LINSNVHL ¥O 3SN 'AdOD '3DNA0UdIY

OL 1ON S3349V IN3idID38 IHL 'INIAWNDO0A SIHL 40 Ldi3D3N IHL 4O NOILYHIAISNOD NI




DIVISION OF SPERRY RAND CORPORATION
PHILADELPHIA, PA

IN CONSIDERATION OF THE RECEIPT OF THIS DOCUMENT, THE RECIPIENT AGREES NOT TO

REPRODUCE.COPY, USE OR TRANSMIT THIS DOCUMENT AND/OR THE INFORMATION THEREIN CONTAINED.

IN WHOLE OR IN PART. OR TO SUFFER SUCH ACTION BY OTHERS, FOR ANY PURPOSE, EXCEPT WITH THE
WRITTEN PERMISSION OF SPERRY RAND CORPORATION,AND FURTHER AGREES TO SURRENDER

SAME TO SPERRY RAND CORPORATION, UPON DEMAND

0000
0001
0018
o0le
0020
0021
0022
0023
0oa4
004S
00ze
0027
Q028
0049
0030
0031
0032
0033
0034
0033
0036
0037
0038
0039
0040
0041
o042
0043
0044
Q0HS
0046
0047
0048
0049
0050
0051
0052
0053
00354
0053
0050
00357
0058
0059
0060
0061
0062
0063
o06H

B&d2
Bé42
8662
Be82
8702
8722
B742
BT43
B744
8748
8746
8747
8748
B749
8750
8751
8752
ars53
8754
B875%
8756
87157
8762
8763
8764
8765
8766
8767
8768
8769
8770
8771
B772

888
588
888
898
888
sag
888
888
898
888
288
888
1]
ass
088
888
888
888
688
ass
a8s
aes
888
888
838
888
888
888
288
888
888
a8sg
888

(oY «ReRsTeYoNaNaFaFoRefogeguBoRoToRolaNeRotoTeNeYuRoRoNoYeRoRo ol

8661
Be6)
8701
8721
B741
Bouy
80ls
8026
8038
8050
B8Q62
BO74
Bogs
8098
BOi%
8031
8043
BOS5S
BOG7
B8O79
B091
B112
6319
8331
8343
8355
8367
8379
8391
8207
B3é4
8336
8348

ae4ad
8662
8682
8702
a722
8622
asoa2
4802
3802
4802
a8o02
8802
8802
aaso2
aso2
8802
8802
8802
4802
aada
8802
8802
Q00C
gQoc
Q00C
QocC
000C
000C
Q00C
C00C
Q00C
Q00C
Q00C

B88AN
INIT
ROOOQC
00000
F0000
€0000
80000
€0000
Uo000
vo000
10001
Jo0o1
60000

Uoooo
uQo20
Uo040
Uo060
Vo000
Vo020
10001
10002
10003
10004
100GS
10008
10007
10008
10009
10010
10011
10012
10013
10014
10013
10016
Jo0G1
JO002
JO0O03
J0004
JOOOS
JOUO&
JO0O7
JoOg8
JOOU9
Ju010
J0Oi1

FLO

NEW1l Q0001

EQU
BLR
8LR
COR
COR
COR
COR
COR
COR
COR
COR
COR
HHM
JMP
JMP
JMP
JMP
JMP
JMP
LoL
LOL
LoL
LoL
LoL
LOL
LDL
LOL
LOL
LOL
LOL
LoL
LOL
LOoL
LDL
LoL
LDA
LDA
LOA
LDA
LDA
LOA
LODA
LDaA
LDA
LOA
LOA

/999
4200
4000
0200
0200
0201
0020
0080
0040
0020
0020
0020

uoco39g
uoQose
yoo?9
voQl9
vOQ39
uoal9y
FOOL2
FOO25
FOO37
FOQ49
FOOS61
FOQ73
FO0Q85%
F0097
FO018
F0030
FOO4Z
FOQSH
FO0&S
£O078
F00%0
FOL111
coil8
co130
coliu2
CO154
C0166
co178
cO130
C0006
cniad
CH135
coluy

00009

4419
4199

u0020
Uoo4Q
U060
vOQ00
v0020
u0000
TBAR
TBIR
TBIR
TBLIR
TBiR
TBIR
TBLIR
TBIR
TBIR
TBIR
TBLR
TBLR
T81R
T8LIR
TBLR
TBIR
RX

RX

/X
RX
RX
RX
RX
RX
RX
RX

QADAAD ASSEMBLER PASS 1.

START

TAPE INPUT AREA

CARD READ AREA

FIRST STATION AREA

2ND STATION AREA

TAPE OQUTPUT AREA

CARD EDIT TARGET AREA
CARD SUFFERS

CARD BUFFERS

1ST STATION UNLOAD TABLE
2ND STATION UNLOAD TABLE
CURRENT INPUT CARD

CARD INPUT BUFFER L INKS

1ST STATION UNLOAD CONTROL

2ND STATION UNLOAD CONTROL




RX
RX

Ju0i2
Jo013

8773 888 0 25 8360 000C

006%
elel- 1)

NOILVHOJHOD ANVY AMM3dS 4O NOISIAIQ

onnupy puvgy uorburucgy

7

LDA  COL159
LOA col17i

8774 388 O 25 8372 Q00C

X X %
X X
" -
0 O~
-t -t )
C oo
VO
<o C
oo
i
T No
od g o
000
© 0O
S99
Uy
O 00
000
o D0
T ON
0o~
n N
omo
N N0
N N
o o
omon
ono
mmm
nor
N~
~ee
o mm
~ o0
3338
888
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gg;g B999 888 (0 25 B8803 BO0A INIT LOA aROF Ie INITIALIZE.
0072  BOOA 88B 0 67 B8O BOlA HLT PASS2 s STOP.

0073  BOiA 888 0 60 Ba0S BO2A STA CKH¥R

0074  B802A 888 Q F2 0300 803A TRY 0300 12 SET STARTING VALUES
0075  BO3A B8B Q 26 B80S 8806 CLA

007¢  B806 @88 Q 60 B807 BOUA STA  NUM

0077 BO4A BBB 0 60 BBO8 30SA STA sscT

0078  B80SA 888 O 25 8809 8810 LDA 9F

0079  B809 888 1 00 0050 Q000 CON1 Q0005 00000

0080 B810 B8BB Q 50 BS8L1 B806A 9 STA sSW

0081 B06A BBB O 25 @812 8813 LDA 2F

0082 8812 B88B O 00 BA20 301 JMP 80019 80000

0083  B813 BB88 Q 60 8814 BOTA 2 STA wR2

0084  BOTA 888 O 25 B881% 3816 LDA 9F

0085 8815 888 1 00 0000 0010 CON1 00000 00010

0086 8816 888 O &0 4201 BOSA 9 STA ROGO!

0087 BOBA B8BB O 25 Be622 8094 LDA  U0000 13, THEN GO
0088  809A B88B 0 60 8817 &10A STA KO

0089  BlOA 88B O 60 8818 8819 STA K1 MASTR




L J

0090
0091
0092
0093
¢le] L
009
0096
0097
o098
0099
0100
0101
0102
010>
0104
0105
0106
0107
0108
0109
0110
o111
oii2
0113
01i4
0113
0l1l6
0117
Oile
0119
o120
o121
0122
012>
0124
0123
o126
o127
oide
Ol1a9
0130
0131
o132
03133
0124
0133
0136
0137
0158

Parncd

DIVISION OF SPERRY RAND CORPORATION
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8820
Blia
812A
8822
Bag3
8824
8025
8626
B813a
Baze
8lua
8830
8802
8829
3831
B15A
2833
8834
BléA
817A
B1l8A
B1%A
B820A
8835
8837
821aA
822A
8836
8838
8839
4999
B23A
824A
B2s5a
B26A
B827A
828a
Ba9A
830A
831A
B32A
833A
8Jua
83%5a
Bl6A
837a
Bl8A
839A
B840

898
ase
888
a8a
888
aes
288
888
aBa
888
ase
@88
ass
888
888
888
888
88s
888
888
238
288
888
a8s
a8g
ass
88s
a8s
888
888
488
ans
888
488
s8s
888
ans
888
288
1] ]
ang
288
110
888
898
838
6888
288
888

OCO0CGCCOO000OCCOCO00CLCOOOCOCRLOOO00COCOCHOMEFRGCOOOOOOCOCO

Ba2y
4001
8822
8400
4000
Bae2s
HHHH
B207
Baz27
8829
0016
B741
B761
sasy
9999
Ba33
Ba3n
0600
Bl6A
0001}
88208
Baos
8ass
8837
8808
gail
8811
8811
B8>9
0050
8207
Bézal
B212
Bé20
8391
8619
8396
8618
8379
8617
8384
Bé1e
8367
86ls
8372
8614
8353
8840
HHHH

8l1A
812A
8823
8201
ga24
882¢
HHKH
813A
2828
8144
3830
8741
8761
8832
815A
8833
8830
B16A
817A
818A
319A
820A
8836
8837
821A
8224
8838
8838
0004
4999
8234
8244
825A
8264
B27A
828A
829a
a30a
8314
832a
833A
8344
835A
830A
837A
B838A
839a
a8yl
HHHH

Ui

U2

(3]

TBIR

(P

4999

STA
HBU
L.DA
JMP
TOC
LoL
CON
LDA
TEQ
LDX
LIRS
JMP3
JMP3
TEQ
1IR3
Ll
TEQ
1IR
ATL
IR
ADD
STA
TEQ
CLA
STA
sus
STA
LDA
ADD
HSS
LDA
3TA
LDA
STA
LDA
STA
LOA
STA
LDA
STA
LDA
STA
LDA
STA
LDA
3TA
LOA
ERS
CON

UEX
D000l

Co199
00000

HHHHH

€000¢

us

8F
001e

10000

JOOOO

9999

u4
0600

0001
S$8CT
SSCTY

S8CT
58w
SSW
SSwW

0050
€000¢
£0019
cooll
0018
€01%90
E0OL7
0195
EQCLS
coi78
EOOLS
cuiel
€0Q14
(e BY-1-)
£0013
co1ri
goola
coL34
SF
OHHHAH

9F
€0000
ue
SF
HHHHH

us
SF

ué

9B

2F

IF

3F

RA
4999

&F
HHHMH

Ue UNLOAD SECTION
Ule UNLOAD BUFFER

Ule CHECK 2ND

U3es COMPARE 2ND STATION

Ude CHECK FOR 800 CARDS

WATCH OUT FOR UNDIGIT GARBLE
USe FILL INTERNAL BUFFER
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0139
0140
0143
0142
0143
0144
014%
Ol4e
0147
Ol4s
Ol49
0150
0131
o152
0153
0154
015%
015¢
0157
0158
0159
0160
0161
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0049 ITAPL EQU 0300

8  INPUT TiPE
0030 : OTAPL gQU 0300 8 oUTRUT TaAPE
0051 OTAP2 FaU 0600 8@ CONTROL FOR FLOW Pas$ - PSEUDOCODE
0052 OTAP? gEQU 0700 G COMMENTS FOR FLOW PASS
0053 COMTS aLR 3400 3599
0054 CMTS1 EQU 3401
0058 STOPT EQU w9301l
003e¢ EXIY EQU  BOFB & VARIOUS TEMP STORAGES
0057 EXITY EQU  BiFB
0058 ExIT2 EQU  @2F8
0059 TEMP EQU  B3FB
0060 TEMPL EQU  a4FB
0081 TEMP2 £QU  asF
Q062 ERROR EQU ae&Fs 8 ERRORS ON CURRENT LINE
00643 DEFX £QU B7F8
0064 UDEFX EQU  @sFB
(1T ) SYMBL EQU B9Fa
00%e INCRE £QU  BoFC
0067 PANIC EQU  @&1FC
0068 MASK g£QU  B2FC
0069 CORE EQU  Aa3FC
0070 BLANK EGU  muFC
0071 ALOC EQU  asFC
0072 MLOC EQU  @eFC
0073 cLocC EQU m7FC
0074 DEX1Y EQU  gsFC
007s SIGN EQU  agFC
0076 R EQU  gOFG
0077 LINE EQU B81IFG
0078 MCN EQU B2FG G  NUM CONSTANT
0079 Mcz EQU  ®IFG 3  ZON CONSTANT
0080 MC EQU  B84FG % CON CONSTANT
0083 oP gEoU  AsFG
0082 IR EQU  m&FG
o083 TAPEY EQU R7FG G LINE COUNTER IN INPUT BUFFER
0084 TCONT EQU  paFé & CONTROL FOR TAPE BUFFER UNLOAD
oo8s LTAPE EQU a9Fa 5 LAST TAPE COMMAND
co8e TEX1 f£QU  BOFH
0087 TEX EQU  B1FNM
0088 AEX EQU  m2FH
0089 ALEV EQU  a3FH
0090 MLEV QU  BUFH
0091 CLEV EGU  BSFH
0092 HTAG EQU  neFH
0093 FTAG EQU a7FH
o094 ‘ RTAG gGU  BSFH
0093 OPTIM EQU  a9fH
00%e SHR] EQU  BOAC
097 SHR2 EQU  BIAC

Coss Lec EQu 82AC G LINE COUNTER ON QUTPUT PaGE
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o0ve
0100
0101
0102
0103
0104
0308
0106
0107
0108
0109
0110
o111
0112
0113
O1is
0118
o1le
0117
o118
01i9
0120
0121
o122
0123
0124
0125
0126
0127
ol2s
0129
0130
0131
0132
0133
0134
0135
Ol3e
0137
0138
0139
0140
0141
o142
0143
0144
0149
O14e
0147
o148

8679
BIFM
BAFH
BSFH
85FC
BOFC
87FC
B7AC
B88AN
B4AB
89AB

8712
B800A
BOjA
BO2A
8713
B0O3A
B804a
8054
806A
807A

a8s
288
CL
488
288
a8a
888
288
288
8898

888

a8p
288
888
888
288
a8s
888
888
ass
8o

COCOOLOOO0OO0 OO0 OO0 .

HH
00
00
00
00
00
00
00
00
22
00

60

50
26
75
7
85
32
o7
35

HHHH
Q000
0000
0000
0000
0000
0000
0000
2000
2220
0000

B1FB
B2FB
B3FB
8713
coon
BO3A
8714
0600
OHMHM
Q00C

HHMN
Q000
0000
0000
Q000
Q000
Q000
0000
Q000
Q000
4000

800A
B8Q1A
A02A
8713
8034
B04A
803
BO6A
807A
8084

LINEO
FLAG
ACCUM
MUM]
MUML
CoM]
KEY

HSB
HsB1
BLA
BLR
COR
PSUDX
EQuU
MMM
FLO
END
NEW
CON
NUM
ZON
PAT
ALF
OFF
TYP
FUNNY
BOP1L
ROO10
ALEY
MLEY
CLEV
ALOC
MLOC
cLoC
MUML
FUNNY
HSB
HsB1l

SRCHe

£Qu
EQU
£Qu
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
£QU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
HHH
STA
STX
STL
CLA
SUR
ATL
Mul.®
SHR
1IR
ERS

83aC
B4AC
8SAC
BSAC
B7AC
BBAC
89AC
AOAS
B4AB
B9AB
BOAG
BlAG
B2AG
B3AG
BU4AG
8SAG
B6AG
B7AG
BBAG
BOAH
BlAN
B2AH
B83AN
BUAH
BSAH
B6AH
BAAH
B9AH
HHHHH
Q0000
00000
00000
00000
00000
00000
00000
00200
22222
00000

EXITL
EXITZ
TEMP

RL

10010
0600
OMHAH

RX

HHHHH
00000
00000
Q00090
00000
00000
00000
00000
00000
00000
049000

01001

G
G

<]

o D6

Sie

LINE COUNTER IN OUTPUT BUFFER
ERRORS ON LAST ERRONEOUS LINE

CONTROL OPS STARTING LOCATIONS

BQOA - B99F PART OF CORE USUALLY UNAVAILABLE
WHAT QADAAD CHOOSES FOR M
HIGH=SPEED BANDS

SYMBOL TABLE SEARCH (SRCH#)

THIS SUBROUTINE LODKS UP A S5=~(CHARACTER
QUANTITY TO SEE IF IT IS IN THE SYMBOL TABLE,
OP«CODES+REGIONAL ADDRESSES+PAIR ADDRESSES .
AS WELL AS SYMBOLIC ADDRESSES ARE KEPT IN THE
SYMd0_ TABLE. THERE ARE TWO EXITSDEPEN(ING
ON WHETHER THE SYMBOL IS OR IS NOT IN THE
TABLE, ALL REFERENCES TO THE SYMBOL TABLE

ARE MADE VIA SRCHe,

SCRAMBLE




0149
0150
0151
o152
0153
0154
0158
0156
0157
0158
0159
0160
0161
Ol62
0163
ol1e4
Gl6%
0166
o167
o168
0169
0170
0173
o172
0173
0174
0178
0176
0177
0178
0179
0180
o181
0162
0183
o184
185
O18e¢
o187
olés
0189
0190
0191
o192
0193
0194
0195
0196
o197
0198
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#o8a

8716
8717
8715
809a
BlOA
8719
8721
B8lia
3722

8720
878

8723
812A
8i3a
S14A

B15A
B872%
Blea
8726
ara7r
817A
B81l8a
8729
B819A
820A
8730
B2iA
822A
8680
86a1
Bea2
8687
823a
B24A
8731

888
886
888
888
888
a8p
a8s
888
888

@88
888

aes
888
898
888
ans
288
a8
2888
888
838
8A8
ase
888
298
B8s
a8p
888
88
aes
888

1

OO COoOOoOCOoOooooco G

COOCCOQOOUMBUMLLOOLOOGUWOD CCr O

30
20
29
82

70
99

70
99

54
29

B83F8

8717
0000
1000
8718
8719
9999
0023
B722
9000

1000
2000

BOFSB
B707
avau
B3FB

a7es
81FC
0000
0oocC
Bé&a3
8728
B729
B6FH
8664
o008
B&so
8esa
0001
1000
1000
1000
elele] ]
Gooa
8731
B732

716

QO0A
a7138
809A
8310A
8720
9999
811A
8748
00040

airae
a2Fe

8124
S13A
8lda
815A

avas
816A
8726
8727
817A
B18A
8730
B194a
820A
8727
821A
B822A
8730
oups
a388
ossa
8234
Baaa
8731
82354

&SRg
-SR2

&SR}

-SR1

FARB»

[#Tes1e]s]
J0001
yooo2
Vo003

Lol

SUF
LIRL
LDAL
TEQ
ADD
CON
I1IR}
ADD
CON

STLL
LDAL

STL
LOX3
ADDH
STA

clL
STL
LIRS
Lot
STL
LDAS
TEQ
LoL
TEQ
LOX
LDAS
TEQS
I1IRé
CON
CON
CON
LOA
suUB
CLL
TEQ

TEMP

0000
STAB
3F

99999
0023

99900

STAB
ETAB

EXIT
AH
00000
TEMP

PANIC
0000

U0003
00000

NTAG
v0000

uooo0d
v0000
0001
00100
00100
00100
RL
RA

1F

4SR2
RA
usaz
-SR1
99999

=SR2
00000

EXITY
EXIT2

1000C

aF
3F

oosea
3F

B

B

Qo4Ba
Q0385
Q0884

X THE 3YMaOL IS CONVERTED TO A THREE=DIGIT NUM~
BER TO INDICATE WHERE THE SEARCH WILL START,
X THIS SPEEDS UP THE SEARCH CONSIDERABLY,

S2¢ SYMBOLITABLE
EQ: IF THE SYMBOL IS AT THIS PLACE IN THE
TABLE . GO TONOEF.
NEQ3
$3. TABLEIZERO
E£Qt IF THE TABLE ENTRY IS ZERO.GO TOmSH4,
NEQIOTHERWISE WE MOVE TO THE NEXT TABLE ENTRY
X AND RETURN TO#S2,.
Sd, NOT FOUND.
WE HAVE ENCOUNTERED A NEW SYMEOQOL SINCE THE
X TABLE IS INITIALLY ALL ZERQES.
X STORE THE NEW SYMBOL IN THE TABLE HERE
AND GO TYOMUNDEF,
CODING DETAILSS
ON INPUT: RLL IS THE SYMBOL+ RA IS UNDEF.
AND RX 1S DEFe OQUTPUT IN RB81 1S THE LOCATION
IN THE TABLE: AND IF DEFINED THE EQUIVALENT
DF THE SYMBOL APPEARS IN RAs, THERE !S ROOM
FOR 1000 SYMROLS, IF THE 1001ST SYMmOL
COMES ALONGe THE MACHINE LOOPS INDEFINITELY.
Fe FIND AND RESERVE BEST LOCATION (FARB*)
THIS SUBROUTINE IS USED T0 CHOOSE LOCATIONS
FOR A M OR ¢ ADDRESSES OF INSTRUCTIONS,
THE CORRESPONDING WH=FIELD IS INTERPRETED AND
X THE CHOICE 1S MADE ON THIS BASIS,

Fle EXAMINE H=FIELD

C t1F 1T SPECIFIES C(CORE) GO TOXF4,

D IF IT SPECIFIES D(DRUM) OR IS BLANK
GO TO#F3 WITH Rae SET TO 0.

H 1IF IT SPECIFIES H(HIGH SPEED BANDS) .
GO TONF3 WITW R86 EQUAL TO 2.

NNN$THREE NUMERICS OR +NN MEANS A HAND=PICKED
LEVEL OR A CHANGE IN LEVEL ON THE DRUM:TORFZ.

NN3TWO NUMERICS MEANS A HANDPICKED HIGH SPEED
LEVEL, GO TOWNF2,

ERRIANY OTHER MEANS THE H=FIELD IS IN ERROR,
GO TO#F3 AND TREAT AS BLANK.
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0199
0200
0201
Oz02
0203
0204
0203
0206
0207
o208
0209
0210
o211
o212
o213
o214
o215
O2ie
o217
o2is
o219
0220
o221
0222
0243
0224
ozas
o22e¢
0227
o2ds
Oza9
0220
o231
o232
0233
02234
025%
023e
0237
o2Js
0239
0240
o2l
o242
0243

o244

0245
O24e
0287
D24s

825A
B826A
827A
828A
8738
8732
B829a
8737
8739
830A
8738
831A
832A
8734
833A
B834A
B35A
8740
8684
Bé686
8742
8743
8744
arus
836A
87us

86835
837A
8749
8750
8751
8752
8384
839a
8753
8754
B40A
841a
BH2A
843A
8755
BUGA
8759
8761
B747
B4SA
BleA

888
888
888
888
838
888
888
ens
888
a9
288
888

aag
288
888
288
ans
aes
898
888
888
8938
a8s
888
L]

888
388
888
888
888
888
888
288
a8s

OUWBOOO™ »UBOOOOCOOBMOOQOOM OO O |

OCCOWMOODOROCRLGOOOQCLOOGCOO ™

30
82

30
06
25
70

00

70
60
07
60
65
25
60
35
60
07
o7
o7
70
99
26
o7
o7
60

07
70
9%
o7
o7
70
03
70
99

635
07
60
o7
25

oS

o7
as

70

8733
B734
0001
8738
9999
ooo8
8737
7000
B3FB
B3F8
9998
81FcC
a3Fa
8741
BiFC
000C
83Fm
9999
0000
0000
a7u3
9993
ar46
0001
0000
aurp

0000
8749
9993
0001
0002
83FC
000A
8753
9000
83FC
B88AB
8999
8695
0001
8758
8759
8761
0001
83F8
0400
BaFe

B826A
827A
B28A
8736
8684
829A
#4738
Q000
830A
8484
a31a
8324
avruQ
833A
8344
235A
8740
d484
8742
8742
2744
Qo000
8746
B36A
a7rué
8747

837a
8750
0000
8752
8752
838A
a39A
847354
Q000
840A
241A
a42A
Bu3A
arse
B44A
8760
8761
96864
2uSa
BUsA
aa7a

&NU
“NU

2
V0000
voooa

-F1
aF1

Vo001

&F9

~FARB

LoLA
TEQ
1IR3
LOL
TIR3
LOA
ADD
CON
ADD
STA
1IRé
STA
STX
LDAS
STA
ERS
STA
1IR6
IIR2
1IR2
ADD
CON
CLA
11R6
I1IRS
STA

IIR2
ADD
CON
I1IR
1IR
ADD
LDX
ADD
CON
STX
STX
IIRS
STA
1IRS
LDAA
LDX
JMP
I1IRé
LDA
SHL
A0D

00000

3F
0001

9999
RL

00700
TEMP
TEMP
9998
PANIC
TEMP
00000
PANIC

TEMP
9999
000¢
0000

99999

0001
0000
TEMPL

0009

99999
0001
0002

CORE

RA

99900
CORE
RB9
8999
10001
0001
Q0000

0001
TEMP

0400
TEMPL

00400

ERR1»
v0g0Qo

=-NJ
00000

vOoQ00

2F
QO0HH

2F
voO00

2F
-Fl
30000

3F
«FARD

«Fa
50000
1F

1F

4]
00000

FAREX
00005
ERR2%

voQo2

F2. USE HAND LEVEL
THE H~FIELD SPECIFIES A HAND PICKED LEVEL,
TH1S SUPERCEDES THE LEVEL CALCULATED
BY QADAADs ALTHOUGH IT WILL 8E CHECKED
LATER BY THE AJST® ROUTINE,

F3« ADJUST FOR PAIRS ~
IF RB2 CONTAINS 5 AT THIS POINT WE HAVE
A PAIR ADDRESSe AND RB& IS INCREASED BY 1.
THE CALCULATED LEVEL 1S ADJUSTED 1 IF IT IS
A MINUS=PAIR ADORESS. RB& IS NOW EQUAL TOB
08 LOOK ON DRUM
13 LOOK FOR PAIR ON ORUM
2% LOOK FOR HWIGH SPEED
3t LOOK FOR PAIR ADDRESS IN H1GH SPEED AREA
THE SETTING OF R86 IS USED TO CONTROL THE
APPROPRIATE OPERATIONS BELOW. GO TONFe,
4e ROOM IN CORE
IF RB2 CONTAINS S WE HAVE A PAIR ADDRESS AND.
MUST RESERVE 2 LOCATIONSs OTHERWISE I LOCA-
TION IN COREe IF THERE IS NO ROOM LEFT IN
NO! THE B0O0O-B999 AREA, A SEMICOLON ERROR
INDICATION IS GIVEN ANC WE TRY HIGH SPEED
vES ACCESS BY GOING TOwF3.
s

0 XK X

F5. ASSIGN CORE ADDR.
CALCULATE THE EQUIVALENY OF THIS ADDRESS
AND THE ADDRESS ONE LESS IN CASE OF A PAIR
ADDRESSe MEXIT,

Foe INITIALIZE :
CALCULATE THE STARTING URUM LEVEL. AND ALSO
MAKE AN EXTRA COPY OF LEVEL 199 AS LEVEL -l
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0249
0250
0251
0252
0253
Q254
0255
0256
0257
0258
0259
0260
O2e61
o262
0263
o264
o263
Q266
0267
Okés
0269
0270
0271
0272
027>
0274
0273
027e¢
0277
o278
o279
0280
028}
0282
o283
0284
oa2ss
o286
o287
O28s8
o28s
02%0
o291
o292
0293
o294
0298
o29¢
0297
0298

Ba7A
B48A
8494a
8642
8641
8762
8763
830A
8643
aeua
8766
8765
831A
87¢7
852
8768
833A
Bé30
8631
854A
B3SA
8770
8632
836A
B37A
B56A
839a
B6OA
B61A
BoZA
863A
8064A
B635A
B866A
B67A
8629
8771
863A
B69A
870A
B71A
8775
8773
872A
a6u4s
Beues
aeur
a648
8769
B73A

888
888
888
888
-1
a8s
888
698
a88s
B88s
288
=11
888
888
888
888
888
898
ass
888
2888
-1
888
288
se8
a8g
888
838
288
888
888
888
8es
888
288
288
ans
aas
a8s
ses
888
28s
ans
ass
888
888
688
888
8es
888

COCOGOoCLBLEPOCLOOCOGORTOQOCOOROLEGCAPOORPBLIOCOOOOOCGOCCOWIEC |

847A
B4acC
8641
8762
8762
0000
ared
0Q0A
8766
8766
QOCH
Bear
B767
8617
8417
8418
8629
8417
Ba6s
83518
8568
B4AR
8417
0004
Byen
8467
000C
000A
8518
B517
000C
000A
B36s
ase7
cooc
B771
B1FC
B773
aiFc
8774
B77%
8773
0001
B6us
9800
9800
9950
9950
BUAC
8776

a48A
849A
2641
8763
8763
Q0AS
8304
8768
ares
a7es
2000
851A
8767
8524
8768
8534
8629
8629
B84A
8554
a770
8629
8564
as74
838A
B59A
B60A
8614
8624
B63A
Ba4A
B45A
B86A
BSTA
8770
8772
d68A
8694
870A
8714
8760
8773
872A
aves
0000
0000
0000
Q000
8734
874A

FOOL?
FoC16

Foola
FOO19

Fo00s
Fo00s&

FO0Q7

FQ004

Fo020
Foo21l
FoOa2
Foo2l3
&F2

ATL
STA
JMPS
MUL
MuL.
CON
ERSH
ADD
ERS
ERS
CON
STA
cLL
LOA
STA
LDA7
JMP&
ERS?
3UF7?
BUF?
BUF?
ERS
ERS?
LOX
LDA?
ERS?
BUF
LDX
LDA?
ERS?
auF
LOX
LDAY?
ERS?
BUF
TEQ
LDA
TEQ
STL
LDAN
LOX
JMP
11R?
ADD6
CON
CON
CON
CON
L.OA
TEQ

FLAG
FO0lo
18

00000
00Q0H
RA

\F

1F
0000C
R87

D020V
DO000
00004
FO004
00000
00031
00101
00151
HS8
00000
RA
boosi
00030
RX

RA
po10!l
00100
RX

00131
D0150
RX

PANIC

3
PANIC
00000

3F

0001
F0020
99980
99940
99995
99995
FLAG
iF

-Fa
FOQ04

iF
FO004

18
2F

000045
ERR2*

-F2
00000
00000

00000
00Q00

IN CASE OF PAIR ADDRESS PRQCESSING,

FTs TRY LEVEL
OKs IF A DRUM ADDRESS SATISFYING ALL THE
REQUIREMENTS INDICATED B8Y RBS EXISTS ON THIS
o LEVEL. GO TOAF9,
NOt

F8. DRUM EXHAUSTED
IF THE LEVEL WAS HAND CALCULATED, A SEMICOLON
ERROR IS INDICATED THE FIRST TIME STEP F8
1S EXECUTED.

YESIIF &f HAVE GONE ALL THE WAY AROUND THE ORUM

A SEMICOLON ERROR 1S GIVEN AND THE ADDRESS
0000 1S ASSIGNED, TONF1l,
PARTIF WE HAVE EXHAUSTED THE HIGH SPEED BANDS,
A SEMICOLON ERROR 15 GIVEN AND WE TRY THE
. WHOLE ORUM+ GOING TOWFé&.
NOt OTH:RWISE Wi STEP TO THE NEXT DRUM LEVEL
AND RETURN TONF 7.
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0299 B74A 888
0300 875A 888
0301 8776 388
0302 876A 808
0303 8778 888
0304 8779 888
0305 877A B8B8
0308 8780 aBB
0307 B748 888
0308 8781 o88
0309 8772 888
Q310 8635 o8s
0311 8762 B8B8
0312 878A 888
031> a7s> 888
0314 863¢ BBB
Q315 879A @88
03ie 8633 a8
0317 8624 888
0318 880A &88
0319 B784 @888
0340 881A 888
0321 882A @888
0342 883A @a8B
0323 884a a88

S0 B4AC 875A STL FLAG

02 0000 avea LIR7 0000 -F2

25 8777 876A 1 LDA® 0000Q 00004

05 8778 8760 LOX ERR2%

00 B779 8779 JMP

07 9998 B8377A 1IR6 9998

70 8780 8747 ADD =FARd

99 9998 0000 CON 99999 80000

26 B781 @a7al &FARB CLA

60 B69% 8756 STA 10001 FAREX

00 B&33 ae3> 2 . JMP& 0008 F9e« CALCULATE ADDRESS

25 8418 avs2 FOOl0 LDA7 D000 iF WE TRY TO FIGURE OUT WHAT DRUM ADDRESS WE
35 BuAB 878A 1 ERS HS8 HAVE FOUNDs PICKING THE SMALLEST ACCEPTABLE
82 8783 8784 TEQ 2F ADDRESS ON THIS LEVELe A SINGLE WORD OF
07 0050 8772 1IR7 00350 28 40 3ITS 1S KEPT FOR EACH DRUM LEVEL»

25 8418 a79a Fooil LDA? 00001 CORRESPONDING TO BANDS 00 THRU 78, THE S~BITS
35 8417 3ars2 ERS?7 00000 18 COVER BANDS 00 THRU 18+ 4=-BITS 20 THRU 38,
25 B418 8784 F00038 LDA7 DOOOI 2F AND SO ON.

23 B4l8s 880A F0009 LDA? 00001

3% B4l7? 4a784 ERS?7 DOOOO &F

05 000A 2381aA 2 LDX RA

35 8785 8824A ERSH gaGaa GGGGS

82 878¢ BE3A TEQG 1F

33 B787 B84A ERSH 99999 99999

82 B788 @a8sa TEQ 2r¢

0324 885A @888 8789 8864 ERSA 55535 §3553
0323 B86A 888 O 82 B790 887A TEQ 3F

032e 887A 888 0 25 #8791 a792 LDA 4rF
0347 B791 BBB O CH HHWM HHMH CON CHHHM HHHHH
0328 B790 888 0 25 8793 88a8A 3 LDARN aHHHH HHMMH
0329 B88A 888 0 30 B794 8792 LoL 4F
0330 87%&8 883 0 00 2000 0000 CON Q0200 00000
0331 8788 ©8B O 25 B795 A39A 2 LOAN FHHHA HHMHH
0332 889A B8B 30 B879¢ 8792 Lot 4F
0333 8796 888 0 00 4000 Q000 CON Q0400 00000
0334 8766 888 0 25 BYY7 490A 1 LDAN GHHHH HHHHH
0333 B90A B88B 0 30 8798 8792 LoL 4F
033¢ B798 888 0 00 4000 Q000 CON 00600 00000
0337 8792 888 U S0 B88AB 891A 4 S$TL RB9

0338 8914 288 O 30 000C 892A LOL RX

0329 B92A 888 ¢ 05 8799 8a00 LOX iF
0340 8799 B8B O HH HHHH  HHMH CON  HHHHH HHHHH
0343 B800 aBB ¢ 60 Ba2FC 893A 1 STA MASK

0342 893A 883 335 0008 B94A ERS RL

03453 B94A 888 ( 82 8801 3”02 TEQ iF
0344 8801 B8BB 8 07 0200 395A 1IR9 0200

0348 8954 888 0 25 B2FC H96A LDA MASK

Q34e B9¢A @828 32 0100 838200 SHR 0100 18
0347 8802 888 3 00 B637 8637 1 JMP6 FOOLl2 F10«RESERVE ADDRESS.

CROOBOGOOOGOCOOCO0COO00CO0OCOCO0OOCOCRIEOCRABCOOOWMCOOO O
“
Y ]

0348 8639 838 25 8418 897a FoOl4 LDA? DOOOY FOR A PAIR ADORESS THE ADDRESS IN THIS 8AND




0349
0350
0381
0352
0353
0354
0359
0336
0357
0358
0359
0360
0361

0362
0363

0364
0365
o311 ]
0367
03¢é8
0369
0370
0371
0372
0373
0374
037%
037¢
Q377
0378
0379
0380
0381
0382
0383
0384
0385
0386
03a7
0388
0369
0390
0391
0392
0393
0394
0395
039¢
0397
0398
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PHILADELPHIA, PA.

IN CONSIDERATION OF THE RECEIPT OF THIS DOCUMENT, THE RECIPIENT AGREES NOT TO

REPRODUCE. COPY, USE OR TRANSMIT THIS DOCUMENT AND/OR THE INFORMATION THEREIN CONTAINED.
IN WHOLE OR IN PART, OR TO SUFFER SUCH ACTION BY OTHERS, FOR ANY PURPOSE, EXCEPT WITH THE
WRITTEN PERMISSION OF SPERRY RAND CORPORATION,AND FURTHER AGREES TO SURRENDER

SAME TO SPERRY RAND CORPORATION, UPON DEMAND

B97A

8638
8640
8803
398a
8637
8994
80CF
801F
BOgF
BO3F
8804
28808
8806
8808
8807
BOUF
805F
80¢F
8756
8809
BO7F
BO8F
8810
B809F
B810F
811F
B812F
813F
B14F
815F
Ble6F
817F
BisF
819F
820F
B21F
B22F
823F
B24F
825F
88z}
Ba26F
B27F
828F
829F
B830F
B3F
a32F
833F

888
288
8588
888
888
a8
a8s
288
888
888
ass
888
a8s
888
888
388

888
288
888
888
a8s
888
a8s
288
a8s
88s
888
Bes
-] ]
a8p
aaa
a8s
288
BB8
ase
088
888
388
8328
B8s
888
888
888
ane
888
a8e
888
888
888

COQUOCOOGOCOOOOCOO00COCOOD0O0COOCRO00000G00CGoOLOCOO0O0 O |

B2FC
Bal7
B4y7
82FC
8417
8418
B417
8617
8617
Q000
8804
880%
0199

8808
Q001

sean
8695
0000
BBAB
8809
8ev4
8é9é
0400
8706
87F8
sare
B9F8
881y
8812
8813
8814
8813
Bais
8817
B9FB
8818
B21F
B819
89F8
8820
B82l
BOFC
Be22
89r8
8aas
83a8
a82y
834F
8825
B89F8

2637
8803
8803
298A
9639
899A
800F
801F
802F
803F
84804
82806
8807

2807
0000

BOUF
80SF
BOGF
8786
8809
ao07F
B08F
a0F8
BO9P
810F
BLLF
a12¢F
d13F
SLuF
815F
a16F
BLTP
B18F
B16F
320F
B21F
822F
823F
a2uF
B25F
282}
B26F
a27F
a28F
a20r
830F
ans
A32F
BI3F
BP

FQOO13
Foo13

FoOl2

FAREX

F IND#

ERS
LDAY?
L.DA7
ERS
STA?
STA7
LDA
ERS
STA
1IR?
CLL
TEQ
IIR
suB
CON
ADD
STA
1IR?
ADD
cLXx
STA
STA

LDAJ
$TX
STL
STA
LOL#
TEQ
LoL#
TEQ
ERSH
LOL#
TEQ
LDA
ERSH
MTX
BUFHN
ERS
ERSA
cLL
STL
TEG
LDA
EZRSH
5TA
ERSS
MTX
SUFN
ERS

MasK

po00u
D000
MASK

D0000
falelo]o B
D000
00200
00200
0000

0199

00000
RB9
10001
0000
Ra9

10000
10002
0400

A
DEFX
UDEFX
syMBL
00000

BLNK
20000

SELF
HO000

00000

ABS
SyMeL

00000

OHMHH
SYMBL
OMHHH

INCRE
REG
syMaL
00000
RBS
00000

HMHMH
SYMBL

FOO12
\F
\F

FOO14

\F
aF

aF
10000
FAREX

EXIT

88aeg
8888
HOQOO
80000
03333

00000
0444

HOQ00
30000
OHAMH

ON TWO ADJACENT LEVELS IS RESERVED.
OTHERWISE A SINGLE ADDRESS 1S RESERVED, 8Y
TURNING ITS 31T OFF IN TWE TABLE, AFTER THE
OPERATION, LEVELS =1 AND 199 ARE COMBINED

AS LEVEL 1935,

Fll.FINISH UP

CALCULATE THE ADORESS ADJACENT TO THE ONE
FOUND IN CASE OF A POSSIBLE MINUS~PAIR
ADDRESSs ANDNEXIT,

CODING DETAILS?

Qe

Al

INDEX REGISTERS 1 2 AND 3 ARE NOT CHANGED 8Y
FARB%, ON INPUT THE H FIELD 1S SPECIFIED

BY RB3¢ THE CALCULATED BEST ORUM LEVEL IS IN
RA+ AND THE EXIT IS IN RL, THE OUTPUT
LOCATION FOUND IS IN RA AND AN ADJACENT
LOCATION IS STORED IN A SPECIAL TABLE,
MASTER ADDRESS CALCULATOR (FINO*)

TH1I5 SUBROUTINE IS GIVEN THME CONTENTS OF

THE SYMBOLIC AsMe OR C FIELD OF THE CARD AND
ANALYZES 1T, THERE ARE TwO EXITSs ACCOROING
TO WHETHER THE ADDRESS IS DEFINED OR NOT,
WHAT KIND

BLKIIF BLANK GO TONQ2.

t 3

IF SELF+ GO TONQD,

REGIIF FOUR RIGHTHAND PARTS ARE NUMERIC+ TOHQU.
ABSIIF THE LEFTMOST CHARACTER IS BLANK+HOWEVER

NF3
NBs
N1i

$=3
NX 3

80 TOHQS,

1¥ LOCAL FORWARD ADDRESS, TONQ?,

IF LOCAL BACKWARD ADDRESSe TO#G3.

IF LOCAL PLAIN ADDRESS N TO®QO,

IF PAIR ADDRESS «SET RB2 TO S AND GO TO®J10.
I1Ff THE SYMBOL FAILE TO PASS THE ApROVE AND
BEGINS WITH A NUMERICs GO TOHQG.

SYMIOTHERWISE IT IS SYMBOLICH WE SET RBz TO &

AND 60 TOAQ10.
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0399
0400
ou0}
0402
0803
0404
0408
0406
0407
ougs
0409
o410
oulil
o4tz
0413
o414
o418
oule
o817
oule
0419
0420
oual
o422
0423
062y
ouzs
ou2e
ou2r
ouze
o429
0430
ou31
o432
0433
0434
ou3s
o436
ou37
o438
0439
0840
ous]
o842
ou4y
o444
064S
o44e
oul?
ouus

8I4F
B3SF
83¢F
837F
836F
B3GF
BYOF
BYLF
B42F
BU3F
BUYF
BASF
BUGF
Ba7F
883g
BueF
849F
8837
ae3s
8842
8812
8843
8soF
884y
8814

Bez2
8si¥
asaF
as3F
854F
855F
8817
B85¢F
Basa
8S7F
8850
858F
BSeoF
860F
8auo
8853
8852
B61F
862F
B63F
B6NF

Bas
888
aes
2as
888
888
288
=11
aes
aas
888
888
888
a88s
2888
888
o8
888
888
888
Baa
888
888
888
28B

a88se
888
888
388
888
288
888
888
888
888
aes
888
a8s
888
888
888
888
888
a88
aes
888

OCr OO0 UWWHGOOOCOOCOOCOO0OOO0O0

0COCOUO000O0OOOOCCUOO=0O0OO0 O

35

82
30
82
30
a8z
25
35
30
8z
30
82
31
35
82
0z
Q2
02
o2
31

02

82

25

25
35
60
25
35
02
25
31
335
82
25
35
75
82
30
26
23
38
70
70
32

Baze
8847
Bazse
8829
8830
8831
8832
89FB
8833
asdy
8835
Ba3s
e837
8as3s
B8a39
Bauo
0Qo4
0001
0000
elelel ]
aeus
B4FC
0002
BaFs
B5FC

89F8
Ba4s
BOFC
B9F8
Baus
0000
a9Fn
Baus
Bau9
8850
B9F8
8asy
Q00A
8852
8as>
87F8
B9FB
8854
000A
006a
0300

835F
a36F
as
a3eF
a39F
B4OF
a41F
Ba2F
gudF
BULF
a4sF
auer
B47F
agse
B4sF
B49F
a8yl
8842
8842
a8y}
8843
8S0F
a844
87F8
a7F8

asifF
882F
B53F
as4p
assF
8a47
a%6f
a84e
as7r
8840
asar
as9F
B860F
8840
8736
a7Fra
461F
a62f
2636
asuUF
assp

MINUS
PLUS

BLNK

FEX

SELF

REG

ABS

ADERR

ERS#H
LoL#
TEQ
LOLR
TEQ
LOL#
TEQ
LDA
ERSA
L.OL#
TEQ
LDoLW
TEQ
cLb
ERSH
TEG
LIRZ
LIRS
LIRS
LIR2
CcLL
LDA
LIR2
TEQ
LDA

LDA
ERSH
STA
LDA
ERS#H
LIR2
LDA
cLL
ERSH
TEQ
LDA
ERSH
sus
TEQ
LoL
CLA
LDA
ERSH
A0D
ADD
SHR

HHHHH
01000
LOCF
01000
LoCB
00000
Locl
SyMaL
H0000
10000
PLUS
00000
MINUS

0000
ADERR
0004
000!l
0000
0005

BLANK
0002

UDEFX

ALOC

SYMBL,
00000
INCRE
SYMBL,
HO000

0000
sSyMBL

02222

SYMBL
HHHHN
RA
iF

DEFX

syMa.

o111l

RA

RA
0500

4HHHH
OsaBa

02888
08888
HOQO0Q
€0000
A0QOQC

00000
LOOK1
1F

iF
LOOK

FEX
DEFX
DEFX

OHHHHN

HOQ00
LOOK

00000
ADERR
OPiHHH
ADERR
ERRi#

00000

@2« BLANKSZERO
EQLSIF *BLANK®* IS ZERO, THE BLANK ADDRESS 13§
UNDEFINEDs AND WE GO TORUNDEF ¢+
NEQ: gLSE TO#DEF,
Q3, YA LOCATION
X THE * 1S DEFINED AS THE VALUE OF A LOCATION.
X IF IT APPEARS IN A, OR IN CERTAIN CONTROL OPS
) 4 IT IS THE VALUE OF THE PRECEDING A LOCATION,
X  TORDEF.,
QUde CHANGE TO ROQ00,
CHANGE THE REGIONAL ADDRESS TO ROQOO ANO SET
RE?2 YO ZERO, WE GO THEN TO LOQK THIS UP
IN THE SYMBOL TABLEe: AT STEPHQL10,

Q3¢ PROCESS ABS ADDR.
BADIIF ANY PART OF THE ADDRESS I3 BLANK OR

HAS Z0NES OF 2 OR 3+ GO TONQ4e OTHERWISE

USE THE ZONES TO PRODUCE UNDIGITS FOR ABCFGH,
OKt AND SEND THE RESULTING ADORESS TONDEF.

Q6. ERROR
SET UP ERROR FLAG FOR CURRENT FIELD
AND SET THE ADDRESS TO ZERQe TOMDEF.
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ou49
o450
0451
0452
0453
o454
ouSss
o456
o457
ouse
0659
0460
onél
0462
oué3
(s 1.1
Ou6S
o686
ou67
oues
0469
o470
o871
0472
0473
0474
ou7s
o476
o477
o478
0479
o480
048}
ous2
ous3
ousy
048s
Ouae
o487
0468
0489
0490
0491
0492
0493
0494
ou9s
0496
o497
ou9s

BOOF
B6oF
a8ss
8828
867F

a8s56
8830
B68F

8857
aas2
BO9F
8858
B870F
871F
B872F
884}
8847
B73F
874F
8859
B7sF
8860

8861

Bel9
B7¢F
877F
878F
B87%F
880F

888
aas
288
288
888

u8e
888
288

888
888
88s
898
288
888
888
a8s
898
ge8
a88
888
ass
888

ses

888
838
88p
838
888
888

QLU OWOOC

COCQOOOLUO-LWOWD

COLGCGCOo

20
33
00
25
31

o2
25
31

82
25
31
50

02

82
60
25
77
25

70

38

o0

ole]

0%
25
75
32
70
35

89F8
8855
0000
8649
8856

0001
B639
8857

8ako
8649
bass
Beu9
0003
aaFs
8659
BSFB
8847
848FB
B8as9
BOFC
B860
0000

Bel9

0002
Bee2
80FC
QF00
00ocC
8863

866F
87F8
HHHH
867F
8asé

aa4d4

B4BF
#8357

arre
869F
88548
B70F
871f
a72F
a7Fa
asu?
ar3f
874F
8712
875F
a7ra
HHHH

8619

a76F
arrr
378F
379F
380F
44623

3UF
ERS
CON
LDAS
cLl

LIR2
LDAS
cLL

TEG
LDAS
cLL
STLS
LIR2
TEQ
STAS
LDA
ATL
LOA
LoX
ADD
ERS
CON

JMP2

LoX
LDAR
suB
SHR
ADD
ERS

S5YMBL

00000
10000

0001
J0000

ADERR
10000

10000

0003
UBEFX
JO000
SYMBL

UDEFX
INCRE
00000

£000u

RA
00000
INCRE

oFQ0
RX

DEFX
QHMHH

FEX

DEFX

DEFX
LOOK

SRCH#*

DEFX
QHHHH

10000

£0004

A7« 1(N)1ZERO
£Q3 1F THE FORWARD LOCAL TABLE ENTRY FOR N IS
X ZeRO 1T 1S UNDEFINED'WE GO TOMUNDEF, ELSE 1T
NEQ: 18 DEFINED ANDMODEF.
Q8. J(N)$2ERO
£Qs IF THE SACKWARD LDCAL TABLE ENTRY FOR N IS
X ZERO IT IS UNDEFINED AND WwE GO TONGO SINCE
X  THIS SHOULDN'T MAPPEN. ELSE IT 1S A
NEQIDEFINED ADDRESS WHICH IS SENT TOMDEF,
Q9 1(N)IZ2ERO
¥Qs IF THE FORWARD LOCAL TABLE ENTRY FOR N 1S
ZERO THIS ADDRESS IS UNDEFINEDs GO TOMUNDEF.
NEQIELSE IT IS DEFINED AND WE TRANSFER IT TO THE
BACKWARD LOCAL TABLE AND EXIT TOMNDEF,
IN EITHER CASE RESET FORWARD LOCAL ENTRY Q.
Q10 SRCH*
SEARCH FOR THE ITEM IN THE SYMBOL TABLE.
DEFIIF FOUNDGO TOSDEF,ADJUSTING FOR REGIONAL
ADDRESS IF NECESSARYe IF NOT FOUNDe WE GO
UNDs TO SUNDEF.

CODING OETAILS?

INPUT TO FIND* IS DEF IN RX AND UNDEF IN RL.

RB3 CONTAINS THE FIELD TO BE EXAMINED,

AT EXIT DEFe RA CONTAINS THE DEFINED

EQUIVALENT IN ITS ¢ ADDRESS POSITION.

AT EXIT UNDEFs RB2 CONTAINS INFORMATION

ABOUY THE TYPE OF ADDRESS AS FOLLOWSS

Ot REGIONAL

11 LOCAL FORWARD N IS IN RB3

2% BLANK

31 LOCAL PLAIN N 1S IN RBS

J3 SYMBOLIC SPOT IN SYMBOL TABLE IS5 R8}

K3 PAIR ADDRESS RB5 15 O FOR 3¢ § FOR =4

DEFINE ADDRESS (DEFN®)

THIS SUBROUTINE IS USED AFTER FIND®* HAS

DETERMINED AN ADDRESS 19 UNDEFINEG. IF THIS

IS NOT AN ERROR CONDITIONs SOME WAY OF

CALCULATING AN ADDRESS. USUALLY FAREx, IS

USED AND THEN THIS ROUTINE DEFN® TAKES OVER.

9le WHAT TYPE

REG$IF THE ADDRESS TO BE DEFINED IS REGIONAL
GO TOMDZ2.

NFS$ IF LOCAL FORWARDENTER IN I TABLE ANDNEXIT.

ALK$IF BLANKe ENTER IN 'BLANK® ANDHEXIT.

NS  IF LOCAL PLAIN, ENTER IN J TABLE ANDMEXIT,

b B O B 5 JeB 3 3 8 3 M X x
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0499
0500
0501
0502
0503
0504
0508
0s0é
0507
0508
0509
0310
0511
0812
0513
0514
0515
0316
0917
0518
0519
0520
0521
0542
0543
0528
0323
0526
0527
0548
0549
0530
0831
0832
0833
0534
0538
053¢
0357
0538
0539
0540
0841
0542
0543
054y
0345
0546
0547
0548

8863
8620
-1 F3Y

Bo22
8623
8624
881F
B82F
Baou
883fF
B8UF
BASF
B886F
8697
8865
8698
8867
8866
887F
B8se
8869
BASF
8870
BaGF
890F
8871

891F
a892F
8872
8873
893F
B4F
8874
a9IsF
B96F
897F
898F
899F
Bar7

ass
888
288

f8B
888
88B
588
888
a8d
488
888
888
888
888
888
888
888
a88
Bag
888
a88
a8s
888
888
ess
a8ss

aes
888
238
ass
888
a8ss
-1
888
a8g
ase
888
B8s
888

O WO |

COOCOUWOOUCOOOO WL OCOOOLWO O\

0DO0OCOCOO0OOGem» OO0

60
64
50
25
06

‘32

&0
29
00
35
OH
20
10
77
25
00
23
06
32
64
25
50

30
a3
00

a2
25
60
70
75
60
25
335
30

0000
8649
84rcC

8659
2000
B8FC
Be94
8864
Quo0
2000
B4Fs
1000
86%7
8863
HHHA
8867
oooC
Boa6S
8868
BaeY
BeYs
8870
0400
2000
aqre
80F8

000A
8a7r2
0000
ogoB
8874
89FH
B4FB
aars
BOFH
8IF8
Qo0on
Ba7ze
B9A%

HHHN
Q008
9008

elole ]
o] ]
881F
aazr
a8é4
a83F
884r
3a85F
a86F
8697
8866
HHHN
3866
Q000
887F
8712
8869
u88F
8870
a89fF
a90F
aarc
891F

B892F
8873
Q000
893fF
a94F
a0Fa
895¢
896F
B97F
a9ar
a99F
2877
aa78

£0001
E0002

£0003
E0004
E000S

10003
10004

AJST»

CON
STAS
STA

STAS
STAL
STL
LDAS
cLX
SHR
STAL
STA
LDAL
JMPS
ERS
CON
BUF
CON
ATL
LDA
JMP
LODAS
cLX
SHR
STAL
LDA
STL

LoL
LDA
CON1
ADD
TEQ
LDA
sTA
ADO#®
sua
5TA
LDA
ERSH
LoL

00000
10000
BLANK

JO000
ETAB

DEXIY
10000

0400
ETAB
TEMPL
STAB
10003

OHHHH
10000

10001

0400
ETAB
TEMP1
EXIT

RA

00000
RL

OPTIM
TEMPL
00000
OPTIM
TeMP
RL
00000
Hsel

OMHHH
RL
RL

RL
RL

iF
AMHMH
iF
€0000

SRCH»

DEXIT

aF
00000

EXIT
10000

0HO0Q

SYMSIF SYMBOLICe ENTER IN EQUIVALENTS TABLE«SEXIT

=t
D2

2 X X x X

D3

IF PAIR ADDRESSs GO TOsD3,

CALCULATE BASE

REGIONAL ADDRESSES ARE DEFINED ONLY BY
CONTROL OPS LIKE BLRs THE DEFINING ADDRESS
MINUS THE INCREMENTs THE ADDRESS CORRESPON*
DING TO RO000¢ 1S STORED IN THE

EQUIVALENTS TABLE., WEXIT.

STORE TwO.

THE NEFINED ADDRESS IS STORED IN THE SYMBOL
TABLE, THEN 8 1S CHANGED Y0 - QR VICE VERSA
AND THAT SYMaOL PLUS ITS EQUIVALENT ARE ALSO
STORED AWAY, THE ASSUMPTION IS MADE THAT
FARB% WAS USED TO CALCULATE THE ADDRESSES,
HEXIT.

CODING DETAIL?

»

MK K KKK K P

Ale

THE EXIT IS INPUT IN RL AND THE CALCULATED
ADDRESS IN Ra, OTHER INPUTS ACTUALLY USED
ARE R82 TO TELL TWE TYPE. AND RBY AND R85 TO
GIVE EXTRA INFORMATION AS SUPPLIED BY THE
FIND® SUBROUTINE. AT EXITe RA CONTAINS THE
DEFINED EQUIVALENT,

AJST#® SUBROUTINE.

THIS SUBROUTINE IS PARY OF THE WAY QADAAD
FINOS LATENCY. AJST® IS USED ON M AND C
ADDRESSES. FIRST AN OPTIMUM LEVEL

YOPTIM® 1S CALCULATED BY QADAADS AJUST* USES
THIS TO FIND THE CURRENT LEVEL+ GIVEN THE
ACTUAL M OR C ADORESS.

WHAT TYPE ADORESS

O00A IF THE ASSIGNED ADDRESS D MAS ANY UNDIGITS

IT IS ASSUMED TO BE IMMEDIATE ACCESS AND
*OPTIMY IS THE ANSWER. SEXITe

8000 IF THE ASSIGNED ADDRESS D IS ON THE HIGH=-

SPEED BANDS: GO TOwAZ.

0000IF THE ASSIGNED ADDRESS D IS ON THE STANDARD

A2e

PART oF THE DRUMe D IS THE ANSWER, GO TO#A3.
FIGURE DRUM ROLL

THME ANSWER 1S O©O=OPTIM MQDULO 50,

ADDED TO OPTIM,




0O%49
0350
0551
0552
0533
0554
0555
055¢
0857
0558
0539
0560
0561
0562
0563
0564
0568
0566
0367
0568
0569
0870
0571
os72
0373
0574
0578
0576
0577
0378
0579
0580
058}
05862
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Ba78
8880

28el

8883
a8s4
B8gS
8879
8887
8889
B890
889}
8892
8893
8886
B8ass
8897
asoy
2898
8899
8900
8903
8904
8905
890¢
8907
8908
B909
8910
8911
8912
8913
8914
8902
8915
8917
8918
B916
8920
8921
8922
8924
8925
8926
8928
8930
8931
8933
8934
8935
8937

838
a8s8
888
8898
a8B
888
888
asa
388
888
888
888
ase
888
808
888
888
388
888
688
888
ase
888
888
888
288
a8s
888
888
ass
838
288
898
888
888
888
288
388
B8s
888
a8s
a8s
888
888
888
888
888
888
ass
888
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aar9
83F8
bea2
000C
eass
CA00
B83F8
8888
Baas
B89FH
84FB
883
0000
BaYy
5896
8894
BuFn
84899
0000
8901
8903
B3AC
8906
0000
4803
84FB
85F8
0Qou
83AC
4797
8914
9800
83AC
8916
8918
4800
0S00
81FB
000A
a923
8924
000C
8927
Beo2s
8930
8932
000C
000A
8936
0008

8880
3881
3883
assu
8886
Q000
3887
2889
4890
3891
3892
8884
Qo48
88995
8897
4760
3898
8QF8
OHHH
8903
8904
3908
Q00A
a%07
8908
8909
8910
8911
3912
2913
3901
Q000
3915
8917
8919
3916
8901
92}
8922
8924
§92%
4926
4928
8930
8931
2933
8934
84933
4937
aiFe

OTPTw

&0EX

UNDG#

TEC
LoL
MuL A
LoL
LDA
CON
LDA
ERSH
ATL
ADD
$TA
LDA
CON
TGR
LOAR
LOX
LDA
ERS
CON
STL
ATL
LDA
BUF
LIRY
STX}
STL
STX
IIR1
STA
sTLY
ADD
CON
STA
LDX
LOL
TBL
TWR
STX
LOX
ERSH
MTX

- ERS

ERSH
ADOD#N
ATL
BUF#
ERS
L.DX
LDAN
ERS

1F
TEMP
00000
RX

990AU
TEMP
00000

OPTIM
TEMPL

00000
1F
00000

TEMPL

00000
-0EX

LINEO

0000
70003
TEMP)
TEMPZ

0004
LINEQ
79997

99980
LINEO
2F

70000
QTAPL
EXITI
RA

33333

RX
44444
H448Yy

88888
RX

1111
RL

0AQ03

aF
00000

000CH

2F

- Q0Qu48

0000A
ERR2»

EXIT
O0HHH

RA

00000

TSUB#
2F
~0EX

33333
4a4a4
Ju4a84

88888

11111
EXITIL

A3,

CHECx BAD TIMING.

IF 0 COMPARED TO OPTIM INDICATES A WAIT OF

4g OR 49 ON HSg OR UF 198 QR 199 ON REST OF
DRUMy THE ERROR FLAG = IS PUT ON THE LISTING.

CODING DETAILS!

Q.

Ole

02
NO?

YES?

03.

OHDdDOD

INPUT 15 THE ASSIGNED ADORESS IN RA AND THE
EXIT IN RLe OUTPUT IN RA IS SOME LOCATION
ON THE APPROPRIATE DRUM LEVEL.

HEXIT,

OUTPUT SUBROUTINE.

THIS ROUTINE IS USED TO TRANSMIT AN ASSEMBLEQ
INSTRUCTION TO THE OQUTPUT TAPE,

TRANSFER

THE LOCATION IS IN THE FORM RRROSOAAAA WHERE
RRR ARE RELOCATION DIGITS COPIED FROM THE
CARDs S IS THE ASSEMBLED SIGaN. AND AAAA IS
THE ASSEMBLED LOCATJON, MOVE THE LOCATION
AND THE ASSEMBLED INSTRUCTION INTO THE
DUTPUT BUFFER.

BUFFER FULL

IF THE BUFFER DOES NOT HAVE SO INSTRUCTIONS
REXIT.

WRITE TAPE
WRITE THE BUFFER OUT ON THE OUTPUT TAPE AND
CLEAR THE BUFFER AGAIN,MEXIT,

THIS 1S AN EDITING SUBROUTINE WAICH TAKES

A TEN DIGIT WORD IN RA AND PRODUCES IN
COMPUTER CODE THE CONVENTIONAL NOTATION FOR
UNDIGITSs ABCFGH. THE ZONE WORD IS PUT INTO
RAe NUMERIC IN RX AT EXIT,
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WRITTEN PERMISSION OF

0599
0600
0601
0602
O6ul
0o 04
0605
ol 11 ]
0607
Oels
0609
0610
Osll
Os1l2
Oel>
Ooin
Ceis
*l 1.
oel?
Osis
Q619
0820
Osidl
Osz2
0023
Os24
0643
0626
027
Os4B
0029
0630
0631
o632
o33
0834
0635
08J6
0637
CeJ8
0639
0840
0641
ce42
Oe43
Qs
Oe4s
¢l 1]
0647
os4e

4200
4201
4203
4207
4211
4215
4220
4224
4029
4233
4236
4036

4040
4048
4400
4208
4212
4438
4240
40ua
4420
4225
4230
4038
404}
4425
4430
4234
4039
4043
4048
4403
4407
4412
4408

4410
8938
89490
8941
8942
8943
a9%u4

888
888
11
888
888
ass
888
ase
2888
288
888
888

888
a8sp
888
a8s
888
88e
L]
888
aas
-]}
888
288
asp
888
288
288
280
888
B8e
888
288
838
B88

88b
888
288
888
288
388
828

CCUCOCOOLAOGCOOO

QO COG - COCOGLCO00OCOoO0CCOCOGOOTOOO

26
26
60
60
60

05
75
30
82
67
63

4203
4203
BOFG
B9FC
acFp
8001
000A
BiFG
4231
4034
1111
81F6

8003
8009
0500
4210
Q334
000C
4042
0218
8002
BOOB
0500
0339
o223
8007
4232
8006
o241
O2ueé
BOOS
420%
BOou
0303
0308

0000
8003
8941
Q%00
8699
BOFG
0900

4203
4203
4207
4211
4215
4220
4224
4029
4233
4236
4036
4040

4045
4400
4208
4212
4436
42490
4044
4420
4229
4230
4038
4041
4429
4430
4234
4039
4043
4048
4403
4407
4412
4208
4410

3938
8940
8941
8942
a943
A944
#9459

HHM
CLA
CLA
STA
sTA
STA
LDal
LDX
suB
LoL#
TEG
HLT
S$TX

LDAL
LOX1
SHR
BUF A
STA
LDA
BUFA
STA
LDAY
LDX1
SHR
STA
STX
LDAL
BUF A
LOX1
STA
STX
LDAY
BUFN
LOX}
STA
STX
HHM
LIR2
LDAL
cLX
SHR
STAZ2
LDA
SHR

iF
1F

SIGN
ERROR
8001

LINE
00000
iF
1111
LINE

8003
BOO9
0500
sag8s
0334

00Q08
0218
8002
8008
0500
0339
0223
8007
00000
8006
0241
0246
BOOS
00000
8004
0303
0308

0000
8003

0500
30000

R
0900

00001
iF

Q0000

00003

00008

00003

Ee EDIT INPUT CARD.

THIS 1S WHERE THE PROCESSING OF EACH CARD
STARTS, THE PURPOSE IS TO TAKE THE INFORe

MATION FROM THE INPUT TAPE AND TRANSFER IT

TO THE PRINTER AREA READY TO BE PRINTED AND

ALSO EDIT IT INTO A FORM MORE DIGESTIBLE FOR

ASSEMALY PROCESSING.

THE CARDS ARE REPRESENTED AS 20 WORDS On

TAPE. A ZONE WORD IMMEDIATELY PRECEDING ITS

CORRESPONDING NUMERIC.

Ol LINE NUMBER

2+3 A AR AH AS 1111123330

Ge8 M MR MH AS 1111123330

6e7 C CR CH AS 1111123330

8¢9 OP IR AS 1112000000

10=19 REMARKS AS 011111lees

Ele CHECK LINE NOo

BADIIF THE LINE NUMBER IS NOT EXACTLY 1 MIGHER
THAN THE PRECEDING: STOP THE MACHINE AND
THEN RETURN TOMNE]L,

X 2 X x X

oK3
E2. TRANSFER

MOVE THE LEFT HaLF OF THE CARD TO THE PRINTER

AREA EDITING IT SLIGHTLY FOR READABILITY,

E3e¢ SEPARATE OFF Ry He
EDIT THE A=AR=AH M=MR=MH¢C«CR=~CHys CHANGING
THE SYMAOLIC PORTION TO A SINGLE WORD WITM
THE ZONES AT THE LEFTS ZZ2ZZNNNNN}
ACCUMULATE THE R DIGITSe AND PUT THE
H=FIEL" INTO THE FORM QOZZZO00NNN,




0By
0650
085)
0852
0653
0654
0655
0856
0657
0658
- 0659
0660
0861
0662
ce63
os64
0665
0866
0667
os6s
0069
0870
0671
0672
0673
0674
0879
0676
0677
o678
0679
0680
o681
0082
0683
0684
ce8s
0B 86
0687
o688
0689
0890
0891
0692
0693
0694
0695
0896
0697
0698
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8943
8946
8947
asua
8949
8950
8952
8953
8954
8955
8956
8957
B9%9
8960
8961
8962
8963
2964

8939
4244
4248
4603
4607
4411
4036
4620
4628
4229
4434
4238
4243
4047
4202
4208
4611
44)%
4070
44aza
4429
4433
4037
424%
4Qu9
4053
4057
46190
4018
4222
4026

g88
888
ass
-1 1]
a8
888
B8s
asp
888
888
888
a%B
a8s
a8ss
088
888
ans
888

088
688
288
288
aas
888
888
298
L1
838
888
208
888
888
288
a88
888
888
a8s
288
sas
388
a88a
288
888
688
a8s8
=11
888
888
888

QOGDCOOO0OOCCULOOCOO0LOCOO00COGDOOCOOCO GO O OO0 PERHEOGHRODC |

BOFG
B947
0700
8707
BoO2
8951
8700
8699
ar06
8002
Q400
8958
8707
8707
0002
0002
B9e4
9994

BOO4
8669
8008
46035
8670
BOOS
B671
8007
8ev2
8008
8673
8009
8674
8010
B67S
8011
8676
8012
8677
8013
8678
8701
0500
8703
B82FG
8704
4610
0800
B702
B3FG

4028

8946
8947
a9ua
8949
8950
8952
3933
a9s4
8955
8956
8957
8959
8960
@961
8962
8963
a938
Q000

4244
4248
4603
4607
4411
4016
4820
4629
4229
4434
4238
4243
4047
4202
4206
4611
4418
4070
4424
4429
4433
4037
4248
4069
4083
4057
4610
401a
4222
4026
4830

&87

STX
cLX
SHR
sTAZ2
LoAy
ERSH
STA2
BUF2
8TAZ
LOAL
SHL
ERS#H
BUF2
$TA2
I1IR}
1IR2
ADD
CON
HHMH
LDAL
STA
LDAL
sUF#
3TA
LDAL
STA
LDAL
STA
LDAL
STA
DAL
STA
LDAL
STA
LDAL
STA
LOAL
STA
LDA}L
STA
LDA
SHL
BUF
STA
LDA
cLXx
SHR
BUF
STA
ERSA

R

o700
AH

8002
HHMHH
30001
30000

A
8002
0400

OQHHH

AH

AM
0002
000e

99999

BOO4
RO000
8005
80000
ROQO1
8006
ROGOZ
8007
RO00J
8008
ROOQ4
BOO9
ROQOS5
8010
RO006
8011
ROOO7
8012
RQOCO8
801>
ROOOY
30002
0500
30004
MCN
30003

0500
30003
MCZ
1114

00000

00000

-ST
40000

Q0000

11111}

Ed4s MQVE COMMENTS
MOVE THE REMARKS FIELD INTQO REGION R,

E5« CONSTRUCT CONSTANTS
PUT TOGETHER THE M AND C FIELODS INTO
POSITIVE CONSTANTS MC+MCZoAND MCN AS THE
CON NuUM ZON CONTROL OPS ARE SUPPOSED TO DO
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0099
0700
0701
0702
0703
o7¢a
0708
0706
0707
0708
0709
0710
0711
0712
0713
0714
0715
0716
0717
07i8
o719
0720
o723
0742
0743
0724
0728
0726
o727
o728
0729
0730
0731
0732
0733
0734
073%
076
0737
0758
0759
Q740
o741
0742
or43
0744
0749
0746
0747
0748

4630
423
4440
4444
4448
4253
4406
4216
4270
407%
4438
4ay3
4247
4401
4083
4209
4213
4017
4u22
4278
4428
4633
8201
4aie
4221
4223
443y
4483
B4O2
4019
we22
4624
4684
4653
4257
447s
4629
4083
8919
4423
4027
4432
4635
4638
4242
#4838
4442
4449
4060
44802

888
288
88s
888
898
888
ses
888
asg
888
288
888
888
888
888
288
Bag
a8se
888
888
888
888
B28
888
288
888
898
888
ane
888
888
288
888
688
888
B8B83
Bas
a8as
288
888
G
a88
a8e
2888
488
888
888
anss
888
888

COCOCOCOoOGLOOCOOOODLO0OCO0COLOLCOOCoCLOOO0ONLLLQOOCOCOGOO

000A
000A
82FG
BUFG
8003
4406
0700
000A
8002
0700
0500
felole ]
4249
85FG
B86FG
Qol4
BIFG
8000
4275
4228
8001
¢1¢ 10 1o
0300
0201
8223
8001
8aes
8200
0300
0000
4624
8202
aass
8401}
4060
88FG
0000
B87FG
BOFH
B1IFH
4432
4638
4438
89FG
2222
88FG
4445
4060
B&FG
BiFH

4238
4440
4444
4448
4253
4406
4216
4270
4075
4438
4443
4247
4801
4055
4209
4213
4017
4422
42738
4428
4633
8919
8218
4221
K478
4453
4453
4287
4019
4622
4478
4653
4683
4257
K060
4629
4083
4228
4423
4027
4027
4633
4638
4242
0004
4442
44492
Q004
4402
4606

50200

TCONI
&S
-5
60200

TCON2
&6
-6

TSUB%

ADO
ADD
8UF
STA
LDAlL
cLX
SHR
LoL
LDAL
SHR
SHL
BUF
SUFN
STA
STX
I1IR1
STA
LDAL
cLL
TEG
LDX1
LoL
TRD
LIRI
LDA
TBU
HLY
STA
TRD
LIRS
LDA
T8U
HLY
STA
cLL
STA
1IR1
STA
STL
STX
8T
CLA
TEQ
LDA
LT
LDA
cLL
TEQ
STL
LDA

RA

RA

MCN

MC
8003

0700
RA
8002
0700
0500
RL
88000
oP
IR
0014
TAPEI
8000

6F
8001
RX
ITAPL
0201
TCONI
50000
2888
50199
ITAPL
0000
TCON2
60000
gaas
60199
3F
TCONT
0000
TAPE]
TeXl
TEX

iF

LTAPE
2222

TCONT

3F
TeONT
TEX

88000

2F

TSUB#*

iF
ol
-3
3F

IF
-
-$
3F

&F
iF

RA

RA

Ede EDIT OP CODE.
PUT THE OPERATION COOE FIELD INTO THE FOURM
BBZZZABNNNe THIS FORM IS USED BECAUSE IT
CANNOT CONFLICT WITH ANY SYMBOL IN THE
SYM30L TABLE.
PUT THE IR FIELD INTO THE FORM ZOOQOOOONQO,

E7« INPUT BUFFER EMPTY

NOt IF THE CURRENT INPUT BUFFER IS NOT YET
EMPTY. GO TONES,

YESS

£8. SWAP BUFFERS
AN INPUT BUFFER HAS ALREADY BEEN LOADED

WE SWAP INPUT BUFFERS AND INITIATE READING IN
TO THE EMPTY BUFFER.

8 TAP: SUBROUTINE. R IS EXITe RX 1S TAPE INST.
&  WAIT UNTIL PREV TAPE INSTRUCTION CLEARS,

G  HALT IF INDICATOR [IGHT ON
G IF PRECEDING WAS A READ* UNLOAD BUFFER
G PUT NEXT TAPE INSTRUCTION INTO LTAPE




Q749
0750
0751
0752
0753
0754
075%
0756
0757
0758
0759
0760
0761
0762
0763
0764
0765
0766
0767
0768
0769
0770
0773
0772
0773
0774
0778
0776
orrYy
0778
- 0779
- 0780
0781
0782
0783
- 0784
0788
0786
0787
o78e
Q789
0790
0791
0792
0793
0794
0799
0798
0797
0798
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4606
4260
4632
4214
4228
4632
4636
405¢
4809
4413
4613
4219
46795
4061
4065
4418
4072

4226
4079
4283
4237
4241
4094
4447
4601
4204
4644
4600
4602
4010
4011
40312
4013
4044
4015
4237
4419
4648
4404
4608
4us
4265
4618
4261
4ieS
4417

4619

4274
4227

288
a8s
888
288
888
B88
ass
-1
ass
888
888
888
888
888
a8B
888
898

o88
888
588
e8s
888
888
aes
888
888
888
a8e
288
888
ass
888
888
288
828
888
888
BBa
888
11
888
888
ass
888
288
898
488
888
o288

COOrOO0GCOCO0OO0CUOLOOOCO mmrO000GCG0000 0O COOCOCOO0AOm OO0 LCOGOCO |

4408
4612
0000
89F8
B5FG
4634
4239
0006
49061
4618
4219
4623
2000
4613
4418
85FG
4074

0000
B2FM
8706
4639
4e4y
4447
84arc
4644
4644
4eus
4802
4010
0002
0002
4014
81FG
81FG
81Fe
4419
4648
BSFC
B&FC
4261
B7FC
4618
BYFH
B7FC
4417
0000
ogon
4227
BUPH

42690
4214
4027
80FNH
4632
4636
4439
4409
4413
aria
8736
4473
4061
4065
Q00A
4072
4226

4079
4283
4237
4241
4094
4447
4601
4204
8738
4600
8810
4010
4012
4012
4736
4217
4217
4217
a723
4861
4404
4608
446}
4268
4068
4272
4465
4619
Q000
4274
4618
4272

ONSW

PROCA

L0000
L0001}
L0002
L0003
L0004
LOOQOS

ERSH
BUF
JMP
STA
LoL
LDAN
TEQ
LIR3
LOX
LDA
LDL
LDAR
STAL
LOLA
TGR
STA
LoL
HHH
LIRS
STL
LDA
LOL#®
TEQ
CLL
LDA
TEQ
LOL
LDX
LoL
JMP2
LIR2
LIR2
L.OL
LDA
LDA
LDA
LoL
LOL
STA
Lol
TEQ
Lot
TE®
LDA
LDOL
LDA
CON1.
ADD
TEQ
LDA

HHHMH

0000
LTAPE
oP
88220
ONN

0006
iF

67220
ETAB
ccece

oP
PROCHM

0000
AEX

A
00000
1F

BLANK
iF
1F
2F

L0000
0002
0004

1.0004

LINE

LINE

LINE

2F
ALOC
MLOC
3F
cLOC

CLEV
cLoC

00000
RL

MLEV

HOQO0Q
g¥

18
TEX]

88633
SWICH

SRCH*
ERR 1w
00000
iF
ccece
RA

PROCA

asasa

ERR1*
FIND®

L0goR2
L0002
ERR1*

iF
iF
FARB#*
DEFN»

&F
IF
8F
00004

4B
iF

£9¢ OP SRCH*,

ONt I# O® 15 'ON* GO TOWCS,

OFFIIF MASTER SWITCH I8 OFF GO TO#C7.
ELSE SEARCH FOR OP.CODE IN THE SYMBOL TABLE,

CONT IF IT IS A CONTROL OPs GO TOHCL.

SYMIIF IT IS A MACHINE SYMBOLIC QP, GO TO THE
MAIN PROCESSING ROUTINENP),

BADIIF IT IS NOT IN THE TABLE, GIVE AN ERROR
INDICATION AND CHANGE OP Y0 67, GO TO #P1,

Le PROCESS A ADORESS.,
THIS ROUTINE IS USED FOR INSTRUCTIONS AND
ALSO FOR CONTROL OPS CON*NUMs AND ZON.

Lle CHECK BLANK A
IF A 1S NOT BLANK BUT THE PRECEDING INSTRUC=
TION HAD A BLANK ADDRESS: GIVE AN ERROR
INDICATION,

L2« FIND® A,

DEFIFIND A (ROUTINE Q), IF IT IS ALREADY DEFINED.
GO TOaLd.

UND

L3s FARA®DEFN=,
A 1S AN UNDEFINED ADORESS, IF IT IS REGIONALe
LOCAL FORWARDe OR BLANK THIS IS AN ERROR
CONDITION AND A NEW LOCATION 1S ASSEMBLED.,
OTHERWISE USE THE LINE NUMBER AS RANDOM DRUM
LEVEL AND GO THRU FAREB® (ROUTINE F) AND
NEFN® (ROUTINE D).

Li4e ADJUST A LEVEL.
IF THE NEW A ADCURESS MATCHES THE LAST M OR C
ADDRESSy USE THEIR LEVEL. EXCEPT ON M ADDRESS
MATCH WHERE THE C ADDRESS HAD UNDIGITS. IN
THE LATTER CASE THE PREVIOUS € LEVEL IS USED.
DTHERWISE USFE THE A ADDRESS AS THE DRUM LEVEL
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0799
0800
0801
0802
(o1 -10) ]
0804
0805
0806
0807
osgQs

. 0809

0810
o811
o8iz
o813
o8l4
osis
oBle
0817
oslea
o819
0820
0821
0822
osa3
0824
osas
o826
0827
csze
0829
0830
0831
0832
0833
0834
0838
083e
0837
osle
0839
0840
o84}
o842
0843
o844
o84S
osde
oBu7
o848

4272
4426
4279

4068
4470
4472
4074
4628
4082
4285
4089
4642
4046
4051
4083
4289
4294
4298
4103
4457
4460
4414
4268
4621
4626
4479
4282
4084
4000
4001
4002
4003
4004
400Ss
4006
4007
4008
4009
4052
4256
4660
4614
4821
4125
4427
4483
44as
48yl

888
888
888

288
888
a8es
288
888
898
8mB
888
288
888
888
a8
488
a8s
888
888
888
888
888
aes
886
888
888
888
888
888
288
288
888
ass
888
888
888
888
888
a8as
a8s
a8ss
288
888
888
888
888
388
=11}

00O |

CO00000CCO0DOOOCGCOOO0O0O000OO0OC0GOoOOoO»0OCOCOOODCO0OOOOO O

83FH
8279
84FC

4470
0000
B85FC
BeFG
4080
8085
4437
408S
B3FH
4098
83FH
B85FG
Q200
4248
B3FH
B89FH
0Qo2
86FG
LD Y]
4421
0200
4479
4282
4084
4000
0000
0000
0Q00
0000
0000
0000
0000
0000
0000
0000
B9FC
0100
8%FG
B9FG
89FH
4427
B&FC
4485
BaFH
B6FC

4426
4279
82FH

4472
0000
4272
4628
4082
4288
4089
4842
4046
405)
4088
4289
4294
4298
4103
4457
4460
4414
4268
4e21
4626
4379
4282
0004
40%2
0000
Q000
0001
0001
0002
0003
0008
0006
0007
0008
4256
4660
4614
4468
4129
8723
4483
as71
Q48]
46483

PROCM

00000
Q0001
Q0002
Q0003
Q0004
Q0003
Q0006
20007
Q0008
20009
4

STA
cLL
STL

LDA
CON1
ADD
LDA
LoLy
TEG
LoL®
TEOQ
LDA
ADDH
STA
LDA
SHR
ERSH
ADD
STA
LIRS
LDA
LOLWN
TEQ
SHL
CLL
cLx
ADD
LDA
CON
CON
CON
CON
CON
CON
CON
CON
CON
CON
STA
SHR
8UF
STA
LDA
LOL
STA
LoL
STA
LDA

ALEV
BLANK

00000
ALOC
IR
00000
iF
10000
iF
ALEV
00000
ALEV
opP
0200
00000
ALEV
OPTIM
0002
IR
10000
5F
0200

3F
Q0000
00000
40000
00000
40000
00000
00000
00000
00000
00000
00000
SIGN

0100
op

OPTIM
MLOC

ML EV
MLOC

AEX

8F
00000
18

00200
00HOO

00001

QOQHH

00HOQ

RA

4F

00000
00000
00001
00001
00002
00003
00Q035
00006
00007
000038

PRCM}

FARB#

AJST =

L3

X
X

Ple

P2

3.

ZERO TO BLANK.

THE LOCATION *BLANK® IS SET TO ZERO SINCE AT
THIS POINT BLANK ADDRESSES ARE UNOEFINEOQ.
WEXIT,

PROCESSING OF INSTRUCTIONS

PROCESS A

EXECUTE THE L RQUTINE.

CALCULATE M OPTIM

IF THE IR FIELD I5 NON BLANK AND NOT A
LITERALs ADD 1 TO A LEVEL FOR INDEX REGISTER
MODIFICATION TIMEs THEN ADD THE APPROPRIATE
AMOUNT TO GET THE OPTIMUM M ADDRESS LEVEL,
AS DETERMINED 8Y THE OPERATION CODE.

PUT TMIS IN *OPTIMv.

LITERAL

YEStIF THE IR FIELD CONTAINS A NUMBER SIGN GO TO

NO3S
Pd,

P53,

#PS,

FIGURE INDEXING

ADJUST BIT 4 OF THE OPERATION CODE AND
THE SIGN OF THE RESULT TO GIVE THE INDEX
REGISTER MODIFICATION DESIRED. GO TO®P&.

CREATE CONSTANT

GO0 THRU FARB% AND AJST* (ROUTINES F AND A)
TO DETERMINE AN ADDRESS AND ORUM LEVEL FOR
THE LITERAL CONSTANT. ASSEMBLE THE POSITIVE
CONSTANT INTO THIS LOCATION: (ROUTINE 0)
TRANSFERRING THE MR DIGIT INTO AN AR DIGIT




™

0849
0850
]33
0852
0853
0854
085%
o856
0857
¢] 1-1-]
(¢ 1}
0860
086}
0862
0863
0864y
086%
¢ 1.1.1
0867
4111 ]
0869
o8avt0
o871
o872
0873
o874
os7s
087e¢
o877
o878
0879
0880
o881}
088z
0883
Osés
oB8s
088s
0887
oséas
o8&9
0890
o891}
o892
o893
o894
0895
089%8
0897
osve

Pand
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3645
4456
4110
4064
4069
4073
4325
443
4468
4672
447y
4129
4022
4076
4280
4683
4020
4023
4122
40zs
4024
4021
4329
4631
4670
4276
4278
468s
4489
4643
4055
4499
4303
4657
4310
4262
4510
4063
4668
4273

4498
4303
4656
4710
4862
4108
4058
4477
4476

888
388
888
888
888
888
888
ass
aes
a8e
888
a8s
B8B
888
ase
a8p
a8as
288
888
888
888
ans
B8es
a8B
898
888
898
888
888
a8s
a8s8
888
888
ass
ans
888
888
888
B88
888

pes
288
888
88a
898
888
888
888
888

COCOCCOOOOoOC UCoUCOOLCOOO00O0GOo0O0GO0DO0CO0CO0COMmOCOCOoCOLOG |

0800
6OFG
4062
0200
BUFG
4325
4679
8710
4670
4474
4129
4020
BSFG
4078
4021
asrFc
4122
4122
4670
B9FH
B9FH
BOFH
4631
8670
8eFC
4278
BUFH
8%FG
4641
409%
7000
BEFC
4258
4310
4262
0000
4063
0200
BSFG
asFG

4251
4656
85FG
4462
0060
4058
1000
BIFH
BUFM

Bu456
4110
8064
4069
4073
8900
4831
4623
4672
8810
4129
4020
4076
4280
4683
4670
8736
8736
4670
4329
4329
4329
8723
8861
4276
8871
44685
4489
4643
44898
Q000
4303
4657
4510
4310
1000
4063
4668
4273
4477

43503
4108
47140
qz264
HHMH
4476
Q000
4081
4081

PRCM1
MQO02

M0C00
M0003

mMO000%
MOOOU
Mo0O01

PROCC

&Cl

&C2
-cz

SHR
LDA
ErSH
SHR
LDa
LoL
LOAN
$Ta
LOX
LoL
cLL
JMP2Z
LDA
ERSH
TEQ
LDA
LbL
LOL
CLA
LDA
LDA
LDA
LOL
LDOL
STA
LoL
STA

"LDA

ERSH
ADD
CON
LDA
LOL#
TEQ
LDA
CON
cLX
SHR
ADD
STA

LOL¥
TEQ
LDA
ERS
CON
ADD
CON
LOL
LOoL

080y
R
00000

0200
MC

00000
c
2F

MO000
or
00020
MO0O04
ALOC
iF

iF

2F
OPTIM
OPTIM
OPTIM
2F
MLOC
MLEV

opP
00HOU

99700

MLOC
00000

00000
0200
op
opP
99800
oP
00000
00100

ALEV
MLEVY

00QHQ

OTPTH
88aBa
PROCC

FIND»

00000

2F
ERR1w
ERR1#

iF
1F
iF
FARB*
DEFN#*

AJST»
PROCz

00000
-Cl
00000

COFOQ
IF
1F
01000

&C2

00000
3F

2F
OHHMH
-C2
000040
3F

3F

Pbe

FOR THE CONSTANT,
MARK THE C FIELD BLANK AND GO TOAP9,

FIND® M. :

DEFIF INgD M(ROUTINE Q), IF IT 18 ALREADY DEFINED,

UND1

a7,

P8,

P,

GO TOmP8,

FARB%*¢ DEFN»,

M 15 AN UNDEFINED ADDRESS, IF IT IS
REGIONAL OR LOCAL PLAIN THIS IS AN ERROR
CONDITION AND ZERD IS ASSEMBLEC. IF IT IS
BLANK AND IF THE DP=~CODE IS ONE THAT 1GNORES
Me » 18 ASSEMBLED,

OTHERWISE FARBs AND DEFN® (ROUTINES F.D) ARE
USED TO DEFINE M ON THE BASIS OF OPTIM AND
THE MH~FIELD.

ADJUST M LEVEL
THE DRUM LEVEL AT THIS POINT IS NOW
DETERMINED B8Y SUBROUTINE A,

CALCULATE C OPT M

WE BEGIN TO WORK ON THE C ADORESS NOW,
THE OP CODE FOUND IN THE SYMAOL TABLE IS IN A
SPECIAL FORMAT QPTSOOMMCC,

HERE OP IS THE TWD DIGIT OPERATION COpRE.
S 1s § FOR IGNORE Cv 2 FOR IGNORE M,

MM AND CC ARE INCREMENTS FOR ETERMINING
LATENCYs T 13 THE TYPE OF LATENCY RULE

REGUIRED: AS FOLLONS!

08 ¢ IS MMCC FIXED LEVEL,

1t ¢ 1S MMCC FIXED LEVEL.

21 € 1S a+CC

3t SHIFT COMMANDS C IS A+N<+CC,

WE NOW CALCULATE OPTIM FOR C¢+ ACCORDING TO
THE RULE GIVEN BY T,
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o899
0900
0901
0902
0903
0904
0905
09de
0907
0908
0909
0910
0911
0912
0913
o9ls
0915
0916
0917
Oo9ls
0919
0920
092)
0922
09<3
o9es

0943
092¢
0927
o9le
0929
0930
0931
0932
0933
0934
0933
093¢
0937
0938
0939
0940
0941
o942
0943
0944
0945
0946
o947
0948

4081
4138
4689
4264
4118
4071
4s28
4627
4033
4030
4335
4032
40886
4640
4093
4646
4446
4849
4604
4258
4661
4665
4269
4271
4728
4077
4724
4277
4529
4035
4034
4031
4139
4286
4473
4729
4281
4087
4091
4698
4252
4111
4115
4469
4673
4676
4480
4133
4291
4295

888
B8A8
888
o8s
888
aes
898
888
888
888
B88
888
8898
B8es
588
888
288
888
898
888
ass
B8B
asg
888
o88
88b
888
B8e
888
Bas
aes
888
gas
888
888
2898
888
288
888
Bes
888
888
288
B8B
888
888
B88B

CCOO0OOGOLOLUOCOO0OCO0COOO0CO0LO0OCO0O0OO0CGOOOCCCOCOOCOUOCrrOOrrOOG O |

BSFG
4637
ogon
B9FH
0004
4473
4627
4030
433%
4338
4473
8SFG
4088
4093
4446
BEFC
o010
B8AH
4306
4031
BBAH
000A
4271
9000
4077
800F
800A
000c
0400
B9FH
BYFH
B9FH
4286
4473
B7FC
4281
BSFH
B7FC
0800
BEFC
0600
B5FG
4617
000¢
4673
83FC
4133
0300
BOFc
0200

4135
4689
4264
4118
4071
4328
3810
4030
8736
8736
4873
4086
4640
4093
4646
4473
4au49
4604
4258
4861
4669
4269
4724
0000
4829
0000
4277
4529
4286
4139
4139
4139
8723
3861
4729
aa7y
4087
4091
4698
4252
4111
4118
4469
4673
4876
4480
4133
4291
4295
40%Q

C0003
€0000

cooo2

&FNNY

=FNNY

c0003
Co004
€o0C1

BUILO

BILD:

LDA
ERSH
ADD
STA
LIRD
LDX
LOL
JMP2
LOL
LOL
CLA
LOA
ERSH
cLL
TEQ
LDA
IIR
ADD
LOL¥
TGR
STA
LOX
ADD
CON
BUF
CON
1IR
BUF
SHR
LOA
L.DA
LDA
Lot
Lok
STA
LOoL
STA
LDA
SHR
LDA
SHR
LDA
ERSH
aUF
ATL
LDA
cLx
SHR
LDA
SHR

oP
00000
RL
OPTIM

0004
2F

€0000
1F
IF
2F
oP
00010

iF
mMLOC

00190
FUNNY
00199
€0001
FUNNY
RA

99900

00800
800A
RX
0400
OPTIM
OPTIM
OPTIM
b 1
2F
cLoc

CLEV
cLoc

0400
MLOC

0600
op
HHO00
RX

ALOC

0500
SIGN
0200

OOOHH
2F

FIND#*
ERRi#*
ERR1»
00000

&F

Q0000

=FnNY
00000
iF

F0OQOQ

1F
3F
iF
iF

FARB»
DEFN»

AJST %
BUILD

00000
8ILD}

PLOFIND* Co

DEF1 FIND C(ROUTINE Q), IF 1T I5 ALREADY DEFINEU.
GO TO#PL2.

UND 1

PlleFARGw ¢DEFNY,

C IS5 AN UNDEFINED ADDRESS, IF IT IS5
REGIONAL OR LOCAL PLAIN' THIS 1S AN ERROR
CONDITION AND ZERO IS ASSEMBLED,
1P IT 15 BLANK AND THE OP-COOE IGNORES (o
IT 18 MADE EQUAL TO M. OTHERWISE FARBx AND
DEFN® (ROUTINES FeD) ARE ACTIVATED 710 DEFINE
C ON THE BASIS OF pPT]M,.

BLANK ADORESS MERE MAY BE PUT IN BOOA
OR AO0OF REGION OF CORE,

Pl2.ADJUST C LEVEL
THE DRUM LEVEL AT THIS POINT IS NOW
DETERMINED BY SUBROUTINE A,
P13s SYNTHESIZE
THE OP¢ M AND C ARE NOW PUT TOGETHER
INTO a4 TEN=DIGIT INSTRUCTION.

PlU.ASSEMELE

USE ROUTINE O TO OUTPUT THE ASSEMBLED
LINE OF CODE,




0949
0950
0953
0952
0953
0954
0958
0956
0957
0958
0959
- 0960
0961
Oveéz
0963
0964
0965
0966
0967
0968
0969
0970
097
0972
0973
0974
0973
0976
0977
09786
0979
0%4&0
0981
o982
0983
o984
0983
o98e
0987
0948
o9&
0990
0991
0992
0993
0994
0995
0996
0997
o998

Fand
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4050
4034
4160
4864
4616
4322
4674
4680
4333
4090
4498
4254
4107
4662
3066
4120
4822
4478
aug]
4338
4339
4722
4126
4130
4738
4288
4092
4096
4451
H44598
4733
4287
4491
4694
4lu8
4651
4458
4263
4172
4677
4681
4188
4067
4471
4178
0208
83A6
4669
4372
4652

aes
388
888
a8s
898
38
888
ass
888
888
BeB
888
aes
ass
888
g8s
aas
888
sag
a8s8
288
888
888
888
898
888
ass
888
288
288
a8s
888
B8s
a8B
288
888
a8s
ans
888
898
888
a8
238
aes
888
898
88n
888
888
888

COCOOOOCUOOBGCCOONO0LOOGCEO0O0OOCOOCoO0OOCoOLEOAOOCLOG G

BOFG
0300
elo el
4616
B8uYFB
4474
Bur3
4333
Q800
0200
0600
0255
Q200
B83FR
B89F8
4522
asFa
44T
4533
83FB
0370
0008
4678
0200
aeé
85FB
4494
0200
4703
0281
83Fn
4339
44891
aars
4651
0400
0200
0600
C200
o008
4183
0363
Q0oC
4123
0250
0000
4669
4669
0250
0255

4054
&160
4464
8900
#4322
8920
4680
4333
4090
4498
4254
4107
4662
40686
4120
8920
4478
448}
4835
4339
4722
4126
4130
47358
4288
4092
4096
4484
4455
4733
4287
449}
4694
4148
4651
4458
4263
4172
4677
4681
4183
4067
4471
4178
44352
Q000
4669
4372
4652
4307

0205
PSUDX

LOA
SHR
LDA
LoL
LDA
LDX
STX
cLX
SHR
SHL
SHR
STX
SHL
STA
LDA
LDX
STX
ATL
ERSH
BUF
STA
LDA
ERSH
SHL
STA
LDA
ERSH
SHL
BUF#A
STA
LDA
ERSH
ATL
LDA
cLX
SHR
SHL
SHR
SHL
8UF
AUFH
STA
LDA
BUF M
STA
£ON
cLX
zAP
STA
STX

030U
RL

TEMP)
TEMP)

0&00
0200
0600
0255
0200
TEMP
TEMPZ

TEMPZ

HHHHH
TEMP
0370
RL
000040
0200
0286
TEMPZ
00000
0200
88880
0281
TEMPZ
HHHHH

TEMP}

0400
0200
0600
0200

00080
0365

o000B
0250
00000

0250
0235

CTPT»
UNDG®

UNDG*

HOQ0Q

QHHHH

OHHHH

00083

HOQ00

80084

#0009

ALLX
00000

P1S.EDIT
THE ASSEMBLED INSTRUCTION IS EDITED AND
SENT TO THE PRINTER AREA,
FOR CONTROL OPERATIONS, HOWEVER, THIS PART
IS SET TO BLANKS,
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0999
1000
1001
1002
1003
1004
1005
1008
1007
1008
1009
1010
1011
1042
1013
1014
1015
10i8
1017
1018
1019
1040
1021
1022
1023
1024
1045
1046
1027
1028
1029
1030
1031
1032
1033
1034
103%
10236
1037
1028
1039
1040
104)
1042
1043
1044
104%
1046
1047

1048

4307
4383
Gues
4267
4452
4658
4609
4112
4266
4320
rre
4119
4323
4127
4296
4101
410%
4059
4327

4482

4486
4290
4330
4385
4739
4293
4311
4466
4520
4523
4527
4284
4688
4292
4102
4306
4658
4511
4467
4671
4s)2
4666
4190
4189
4493
4695

288
a8s
888
888
898
888
2888
-1]-]
888
888
ans
888
888
888
288
888
888
ase
888
888
888
aas
898
B8s
a8ss
888
888
888
888
ass
2888
a8s
888
288
a8
288
888
888
888
288
aes
888
888
888
888
888

COOOCUOGUGOLOCLCOCUOCCOoO0DOO0OCOoOOOOOULOOGLOCLOVOCO0O00OOCOCO |

0281
0286
0368
Q370
4655
87FH
4112
8678
8677
0262
0267
8674
8673
0294
0299
8670
8669
0325
0330
8676
8675
0378
o383
8672
8671
0209
0214
B6F8
4523
4323
0400
81iFe
4490
0200
B2AC
4658
9959
4114
B82AC
0201
B2AC
0217
3333
87FG
4695
ooge

4383
4488
4267
4452
4653
4609
4312
4266
4320
4664
4119
4323
4127
4296
4101
4105
#4059
4327
4482
4486
4290
4330
4388
4739
4293
4311
Hu6é
4520
4523
4527
4284
44688
4292
4102
4506
4511
9951
4467
4671
4189
4666
4189
000A
4493
Q00CA
4200

ALLX

FIN

&PR

&PR1
=pR1

STA
STX
STA
STX
cLL
L.DA
TEQ
LDA
LDX
STA
STX
LDA
LDX
STA
STX
LDA
LDX
STA
STX
LDA
LDX
STA
STX
LDA
L.OX
STA
STX
LDA
cLX
ZUpP
SHL
BUF
BUF8
STA
LDA
ADD
CON
sus#H
STA
PRN
STA
PRN
HLT
LDA
ADD
LIkl

0281
0286
0365
0370

FTAG
FIN
ROO09
ROQO8
0262
0267
RO0OS
RO004
0294
0299
ROQO1L
ROOOU
0325
0330
ROQO7
RO006
0378
0383
RO0O3
RO00R
0209
0214
ERROR

0400
LINE
00000

0200
Lc

99999
99999
e
o201
Lc
0217
3333
TAPE]

0000

ALLX

FLOW

BCO0O

=PR
999514
99950

=PR1
RA

RA
START

Pl6«FLOW CHART
IF THE CONTROL OPERATION FLO

YESIHAS APPEARED EARLIERe GO TO THE FLOW~
CHARTING ROUTINESX 1.

NO$

PL7e PRINT
MOVE THE REMARKS TO THE PRINTER AREA FROM
REGION Re TAKE ALL ERROR CONDITIONS THAT
HAVE sEEN DETECTED AND PUT THEM ON THr L15T=
INGe THERE IS ROOM FOR AT MOST 5 ERRORS,
INTERROGATE THE PAGE~LINE COUNTER TO SEE IF
A SKIP TO NEXT PAGE 15 NECESSARY,
FINALLY PRINT THE _INEe« AND GET READY FOR
THE NEXT LINEe GOING TOREL,

Cs CONTROL OPS.

Cile BRANCH TO OP

& RA CONTAINS A TRANSFER TO CONTROL OP.
G FROM STEP E9,
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1049

1030
1051
1052
1053
1054
1035
1056
1057
1058
1059
1060
1061
1062
1063
1064
1068
1006
1067
1068
10069
1070
1071
1072
1073
1074
1073
1078
1077
1078
1079
1080
1081
1082
1083
1084
1083
1086
1087
1088
1089
1090
109}
1092
1093
1094
1098
1096
1097
1098

a8A6
4720
BOAG
4170
4712

B1lAH
B2AM
BUAN
48572
80ANH
4128
4730
4530
4454
4138
4492
4348
$148
gaoae
81AG
4319
4723
4727
4380
684
4180
4691
4144
4348
4302
4706
4259

Bes
ses
888
s88
B8s

888
a8s
2388
888
888
888
888
888
a8e
88s
888
888
888
888

a8ss
88
898
888
888
a8s
ass
1] ]
a88B
888
888
a8s

COCCOOO0OQOOOONNOOOCOOOOOCOGOG acoCco

25
60
25
67
60

as
25
25
60
30
30
30
50
23
30
82
32
60
02
02
25
30
82
b1
37
07
77
20
&0
Fi]
06
32

8709
B&FH
4318
1212
87FH

82FG
83F3
8708
BYFG
4128
4730
BY4FG
BOF8
B&FG
4690
4145
0200
B9FC
0000
0003
8711
4378
4180
4682
0800
0001
4694
4494
4450
0008
4259
0400

4720
83AG
4170
4712
B3AG

4572
4572
4572
BOAH
4930
42268
4676
4484
4138
4492
4348
4148
aorFe
4319
4319
4723
4727
4380
4684
4691
4691
4144
4348
4302
4706
4259
8116

HHH
FLO

NyM
Z0N
ALF

CON

PSIGN

BLA
SLR

LDA
STA

LDAS

HLT
STA

LDA
LDA
LDA
STA
LDL
LOL
LbOL
STL
LDA

LOLA

TEQ
SHR
STA

LIRA
LIRY

LDA

LOL®

TEQ

ERSH

SHL.
IIR
ATL
8UF
STA
LOA
cLx
SHR

MH

HTAG
HHHHA

j212

FTAG

MCN
McZ

MC

MC
EXIT
IR
00000
1F
0200
SIGN
0000
0003
CH
00000
1F
00000
0400
0001

BVARL
8VAR
RL

0400

PSUDX
HHHHH

PSUDX

iF

iF

iF
CON
PSIGN
PROCA
BILD)

00400

iF
EXIT
iF
iF

ele10:)
COOHH

2F
2F

$1F OP IS5 BLANK, GD TO®RPLIS,

CONIFOR CONJNUMZONALF,y GO TONC2.

BLRIFOR BLA.BLR GO TONC3.

LORI®OR COR GO ToACG.

FfQUIFOR EQU GO TONC:s.

HHHIFOR MMMy SET MW INTO MTAG AND GO TORP:S,

OFFSIFOR OFF GO TOMZ &

FLOIPOR PFLOs SET FLOWCHARTING TAG ON AND GO TO
#P15 ALSO. '

PATIFOR PATPRINT THE AVAILABILITY TABLE AND
GO TONEL.

TYPIFOR TYPs MALT AND INSERT RA IN TYPE OF PRQG.

X GO TOosP1S.

ERRIIF AN ERROR OCCURS WHILE PROCESSING ONE OF
THE ABOVE. NO ADDITIONAL ACTION TAKES PLACE
AND WE GO TO#P1S,

ENDIFOR ENDs GO TO THE ENDING ROUTINEHZL,

G  OPERATOR SHOULD CLEAR A IF FLOWCHARTING
G 1S NOT DESIRED,
€2+ PROCESS A
USE ROUTINE L TO GET THE A ADDRESS,
THEN USE THE IR FIELD TO INDICATE THE

?IGN AND GO TORPIN TO ASSEMBLE THE INSTRUC=
ION»

C3e UPDATE AVAIL TABLE

CHECK CH-FIELD FOR INCREMENT. IF BLANK.
USE 1+ ELSE USE CH MOD 100, FIND® M,

IF UNDEFINEDe ERROR, IF C IS BLANKe SET

C EQUAL TO M¢ ELSE FIND* C, IF UNDEFINEDe
ERROR, FIND THE STARTING PLACE IN THE
AVAILABILITY TABLE, AND KEEP RESERVING OR
UNRESERVING ONE LOCATION AT A TIME

UNTIL DONEe GO TOBCE.
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1099
1100
1101
1102
1103
1108
1105
110e¢
1107
1108
1109
1140
1111
1142
11342
1114
1115
11le¢
1117
1118
11i9
1120
114}
1122
1143
1124
113
1126
1127
1128
1129
1130
1131
1132
1133
1134
113%
113¢
1137
1138
1129
1140
114}
1142
1143
1144
11435
1186
1147
li48

4116
4121
457s
4179
4177
4131
43as%
4389
4692
4142
4748
4132
4647
4545
4649
4153
4507
4686
4140
4693
4650
4104
4659
4463
431%
4370
4173
4328
4334
4338
4340
4195
4099
4108
4162

H316
B9¢5
8403
3406
B4O4
8407
8966
4314
8967
8968
8969
8a0s
auace
8409

888
888
888
886
588
a8s
888
888
ase
888
288
288
a8s
288
888
888
888
888
888
a8s
a8s
888
-1 ]
88s
ase
ans
888
o088
a8s
888
aep
888
888
888
888

ass
888
aes
B8s
888
288
388
888
asa
ase
888
8ap
898
888

COCOONOONOQMIFENG 0000000000000 LOLOOCCO0CO0CO0OCrrGOOLOoOrCOO |

4si8
84FB
4177
0002
B6FC
8710
4487
4892
4348
0004
4647
4134
BOFC
83F8
BeFC
CO0A
4489
83Fa
4693
0400
000¢
000A
4711
4318
0000
4173
83FR
0300
4136
4340
0000
83F8
0600
4360
4314

4316
8403
8409
a413
0000
HHHM
Byo4
0000
82FC
840%
8418
B2FC
82FC
Q000

4121
4579
4179
4132
4131
43583
4389
4142
4543
4748
4132
8814
4549
4649
4153
4507
4686
4140
4693
4650
4108
4659
4463
0004
4370
4173
4328
4334
4338
Q00A
4193
4099
4108
4162
4316

8968
2403
8966
8966
Q000
HHHN
0008
8967
8948
8969
o008
8971
a971
Q000

1
FPZER

80000
Bo003
80001
30004

QBZ

80002
80008
rQOO&

suBs
STA
.OX
LIR3
STA
LDA
LoLH
TEQ
CLA
LIR3
LDX
LDOL
SUB
STA
LDA
L.OL
MUL #
STA
CLA
SHR
.0A
ADD
ERSSH
BUF
LIR]
CLA
suB
SHL
EREN
sus
LIR
LDA
SHL.
ERSHN
auF
HHH
ATL
JMPH
LOA2
LDAZ
CON
CON
LOx4
SHR
sTA
LoL e
1,02l
BUF
ERS
COM

00000
TEMPL

2F
0002
MLOC

00000

3F
0004
2F
PERR
MLOC
TEMPZ
MLOC
RA
00000
TEMP

0400
RX

RA
QOMHH
0000

TEMP
0300
00000

0000
TEMP

0600
QO0HO
1F

80000
80006
80010
00000
HHHHN
80001
0000
MASK
80002
00001
MASK
MASK
50000

00001
iF

FP2ER
FPERR

BBaes
iF

FPERR
FIND®
aF

TF
QAQOS

HO00U
RA

30000
RA

00000

OF
2F

00000
HHHHH
RL
7

-B2
RL

&F

ar
00000
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1150
1151
1152
1153
1154
1158
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
11066
1167
1168
1169
1170
1171
1172
1173
1174
1175
1178
1177
1178
1179
1180
118
1182
1183
1184
1183
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1198
1197
1198
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8410
Béll
B412
B413
8414
8415
g416
89714
8972
8973
8974
a9rs
8977
449s
897e
a9s7e
8970
8980
a9a1
8982
8983
898y
8983
8986

BRAG
478
4134
B2AG
4570
4778
4928
4785
4589
4143
4398
4802
4707
4161
4663
4517
4321
43816
A976
4373
4336
4538
8688
8689
3690

aes
ans
288
888
8es
sea
B8s
888
888
888
888
a8ss
888
a8s8
888
888
888
888

a88
898
Bes
a8s
a8s

=11 ]
888
888
488
ase
888
888
888
ass
838
888
asp
888
888
88as
838
888
888
888
asp
888
988
888
888
288

COGOCQLOrGCLOOCO0CO0UCOOOUCOC000 OO0 000O00OOOLDGCOOLOCCE GO |

0000
0000
0000
HHHH
HHHM
HHHM
HHHH
paln
BSFB
BaFs
8973
9999
8%FB
0000
8979
9800
8980
0000
B2FC
000C
0100
B98s
Q001
8967

4718
BeFC
B3AG
ayFc
4772
4528
0400
4687
86FC
4395
o400
BIFC
000A
4663
9000
4169
4134
a3Fc
0000
4134
4s3s
5688
BeFC
BeFC
BIAG

Q000
0000
0000
HHHM
HMHH
HMHH
HHMH
2972
8973
8974
a9764
9999
4450
8978
8969
0000
0004
898}
8982
8983
8984
8947
8986
8965

4179
8976
8736
4570
4778
4528
4788
4389
4143
4179
4902
4707
4161
4816
0000
4321
8760
8976
4373
4336
A810
2688
4097
4097
83aq

2o0G7
20008
Bo0g9
80010
80011
BoO12
ac013
B

&8l
BVAR1L

ap2

EQU

PERR
COR

&BJ>

-B3
"8‘

X0000
X0001
X0002

CON
CON
CON
CON
CON
CON
CON
STAlL

L.DA

suB
ADD
CON
STA
1IR!
ADD
CON
auF
LIRL
LDA
LOL
SHR
TEQ
1IR2
Lot
HHH
LOX
STA
LDL
LDA
ADD#
cLX
SHR
3UF#d
STA
LoxX
SHL
ADD
LOX
ADD
CON
LDaR
LOX
STX
LIRS
LOX
LoL
JMP2
LDA
L.DA
JMP

40000
20000
10000
CHHHH
8HHHH
FHHHH
GHHHM
Do0o01l
TEMP2
TEMP)

99999
TEMPZ
0000

99980

0000
MASK
RX

0100

0001
8

2F
MLOC
PSUDX
CORE
00004y

040G
00000
MLOC
2F

0400
CORE
RA

99900
00000
PERR
CORE
0000
PERR

X0000
MLOC
MLOC
PSUDX

00000
00000
0000¢
HHHHH
HHHHH
HHHHH
HHHHH

=Bl
99999
BVAR

-B2

00000
RA

78
o8
FP2ER
-1
ERR1*

10000

08000
FPZER

-B3
00000
0000
ERR2#
-6‘

FIND«

iF
iF

C4.,

C3,

RESERVE CORE

IF 4 IS UNDEFINED, OR THERE ISNT ENOUGM ROOM
IN CORE THIS IS AN ERROR, OTHERWISE RESERVE
THE SPACE IN CORE. AND GO TORCH,

DEFINE ADDRESS

FIND A (ROUTINE Q), IF DEFINEDs OR IF A
PAIR ADDRESS, THE A FIELD IS IN ERRORe ELSE
IF NONBLANK DEFINE IT (ROUTINE D).

GO TONP 15,
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1199
1200
1201
1202
1203
1204
1208
1206
1207
1208
1209
1210
1211
1212
1213
1214
1213
121¢
1217
1218
1219
1220
1221
1232
1223
12<u
12235
1236
1227
12z8
1229
1220
1221
1232
1233
1234
1235
1236
1237
12238
1239
1240
124}
1242
1243
12844
1245
1240
1247
1248

8691
8692
3693
4097

4229
B83AH
Qass
0462
Odeu
0468
0471
ou7s
B6AH
0368
0668
0470
0473
o477
o4a0
Odsy
Q488
0367
03872
0578
0578
ous2
0437
Q483
oug2
0486

4332
4936
4340
4736
4344
4299
4353
4308
4740
4544
4548
4702
4304
4156
43573
4377
4331

888
a8
ase
838

888
a8e
888
888
888
868
888
888
888
888
aes
888
888
838
898
a8s
ass
888
a8es
888
ase
-1 1)
898
288
898
888

888
888
888
ses
888
888
288
888
883
88
898
888
8ns
888
888
888
888

COMNODOGCOOLOCUCOOCCUOO COOQOCO00COLLOLCOOCOLOO00C OGO O

B&FC
B6FC
4134
83AG

4056
o470

B9FH
o464
el 113
0471
B9FM
4439
0008
Q488
oaul
o473
87FM
ouso
Qus2
ouBe
0368
0370
057%
cs7s
0250
0258
a8}
Q286
=111
2021

4332
B6AC
B7AC
B86AC
K696
BeAC
4308
5199
4342
aaac
82A8
4304
B&78
3400
0010
Beac
4383

4097
4097
4134
8861

0458
Q458

0462
4179
oaee
83A4
au7s
8346
0%68
0668
234G
au73
0477
4189
Qu8y
0488
0567
0872
0%57s
078
04s2
Qus?
ous3
4112
4%p8
1022

4536
4540
4344
4344
4299
4353
0004
000C
4344
4348
4702
4156
4669
4573
4377
4331
4342

X0003
X0004
X000%

ONN
OFF

TYP

OFFSw

CMPLw

COMPw

COMT»

LDA
LDA
JMP
LDL
MM
LDX
LOX
STX
L.DX
LoL
TEQ
LDL
sSTL
HLT
STL
STL
cLL
LDA
TEQ
LDA
LDX
STA
STX
cLX
ZAP
STA
STX
STA
sTX
NUM
20N
HH
ATL
LDA
T2
LDA
ADDS
STA
ADD
sTL
STL
1.DA
5TA
Loa
JMP
TcDa
) @ &2
STA
ADD

MLOC
MLOC
PERR
PSUDA

ONSW
OFFSW
QPTIM

TYPE

OPTIM
SWICH
RL
TYPE
nasi

FTAG
iF

0365
0370

0250
0255
0281
0286
sz Q
a0k O

MUMI
MUML
MUMI
00000
MUMI

w9999
CoMI
RB4

ROO0Y
coMT S
0olc
COMI

IF
iF

DEFN+

iF
1F

FPLER
PSUDX
PSUDX

PSUDX

FIN
FF *%
FF %=

iF
IF
20000
2F
RA
RX

uF
R0OQOQ

«~COM

Cée.

C7,

ON OFf
1F 4 ADORESS MATCHES THE TYPE OF PROGRAMs THE
MASTER SWITCH 1S TURNED ON OR OFF. GO TO#P15,

ASSEMBLER OFF

FLOSIF FLOWCHARTINGs GO TOREL.
OFF tOTHERWISE PRINT THE WORO OFF ON THE LISTING

*

ODODO N

RETURNING TO#P17,

EXAMINE REMARKS FIELD

CMPL»* PUTS INSTRUCTION IN RA INTO MUM CODE
MUML IS THE LOCATION OF LAST MUM INSTR,
COMP* PUTS WORD IN RL INTO MUM CODE

BUT IT ISNT REALLY AN INSTRUCTION

EXIT 15 IN RXs IN BOTH CASES.

THIS ROUTINE 1S ENTERED ON EVERY CARD EXCEPT
PAT AFTER FLO HAS APPEARED.

THE PURPOSE IS TO SEND INFORMATION TO PaSS 5
FOR FLOWCHARTINGs THIS INFORMATION IS
TRANSMITTED AS A *MADE~UP=MACHINE+ OR MUM
PSEUDOCODE. SPECIFICATIONS OF MUM GIVEN

IN THE PASS 3 LISTING.

MOVE aALL REMARKS TD THE COMMENTS TAPE

FOR USE BY PASS 3,




1249
1250
123}
1252
1253
1254
125%
1256
1257
1258
1259
1260
1261
12062
1263
1268
1263
1266
1267
1268
1269
1270
1271
1272
1273
1274
127%
127¢
1277
1278
1279
1280
128}
1282
12863
1284
1285
1286
1287
1268
1289
1290
1291
1292
1293
1294
129%
1296
1297
1298
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4383
4343
4297
4301
4553
4699
4308
4109
4313
4667
4824
4326
4580
4332
4sis
4819
4124
4178
4188
4789
4543
4497
43801
470%
4309
4562
4716
4719
4324
4369
4s24
4877
4777
4831
4734
4738
4141
4341
4795
4149
4352
4356
4560
4713
4117
4571
4174
4378
4532
4513

a8s
898
888
888
88s
aee
888
888
aas
ass
8886
888
888
898
Bas
888
s8e
888
888
888
288
ass
888
a88
888
888
a8s
88s
888
888
888
888
a8s
a8e
aes
288
888
598
838
898
888
288
898
B38
888
1
888
888
s88
888

COCOCOOOCLQOCOoOULLCOCOUOQOLOCDOCOOCOO0OGOCOO0COO GO0 COOoO0CO0O G |

99
60
05
30
Cé
Ha
2%
35
60

35
20
60
o8
23
06
65
32
77
25
35
20
60

82
30
82
60
30
30
82
30
30

30
82
03
35
30
82
3s
30

35
30
82
25
35

a5

9800
BaAC
4699
4553
3400
0700
B669
4361
B669
8670
4773
4728
8670
0007
8670
4128
B8FH
0500
4186
B669
4898
0008
BOAB
4157
4362
4s14
4719
BOFM
4362
4721
4877
4112
4379
49834
4386
4141
4834
4743
4897
4182
4S04
4308
4s13
4718
4369
4174
BOAB
4780
0300
BOAR

0000
4297
4301
4919
4699
4342
4109
4313
4667
482}
4326
4380
o008
4818
49819
4124
4178
4186
4789
4543
4497
4501
4708
4309
4862
4716
4369
4324
4%08
4s24
4777
4508
4531
4734
4738
4341
4736
4798
4149
4353
4386
4560
4713
4117
4171
4374
4378
4532
4188
4317

&COM

BOK

FLOW

CON
5TaA
LOx
LOL
Tel
TWR
LDA
ERSH
STA
LDA
ERSH
BUF#
STA
LIR3
LDA
CLX
5TX
SHR
ATL
LDA
ERSH
BUF
STA
LOLS
TEQ
LDLA
TEQ
STA
LoL
LoL#
TEQ
Lot
LoL®
TEGQ
LoLA
TEQ
LOX
ERSH
LDLN
TEQ
ERSH
LoL#
TES
ERS
LoLw
TEC
LDA
ERSH
SHL
LDA

99930

coMl
2F

COMTS
QTAPD
ROQQO
00000
R0O000
ROQO1L
00000
2888
RO001

0007
ROQO1

RTAG
0500

ROQOO
HHHHH
RL
0K
00000
s3
03000

RTAG
§8
01000

FIN
01211

03112

86
HOHHH
00100

HHHHH
00010
1F

HHHHH
00001

DK
00000

0300
9]¢

00000

TSUBx*
2F
=CoM

HHHHN
HHHHH

00000
AL

00000

BBasa

87888
1F

80K
B7888
iF

83649
a3123

COMPx
HOMMN
BOABA

MHOHH
B80OOAS

HHHOH

8000A
83

O0HHO
2F

G BDKs SLANK OuT COLS 32-35 ANO GO TO Ri,

Xl. WHAT DK FIELD
COLUMNS 32-35 ARE THE DOCUMENTATION KEY OR GK
rnga. AND THEY CONTROL THE FLOWCHARTING OPER
ATION.
$1F THE DK FIELD IS BLANK: GO TONX2e

G 11F LT IS Ge BLANK IT OUT AND GO TQWP17.

8 IS USED TO PUT REMARKS ON THE ASSEMBLY
LISTING.

CODtIF IT IS COOI¢ THIS IS THE BEGINNING OF THE
WORDS CODING DETAILS. TO#X3,

TABIIF IT IS TABLe TMIS IS THE BEGINNING OF THE
WORDS TABLE OF CONTENTS. COMPILE THE DK
FIELD AS AN 03 OP IN MUM CODE, THIS SPECIAL
CASE 1S EXAMINED BY PASS 3, THEN GO TOMX3,

Ke $IF IT IS THE FORM e THIS INDICATES A NEW
SECTION WITH KEY K, GO TONx6.

KNe31F IT 1S OF THE FORM KN, OR KNN, IT IS a NEW
SUBSECTION NAME. CHECK THAT THEY ARE NUM=
mERED SEQUENTIALLY AND IF NO ERROR GO TOMXHe

OTHRANYTHING ELSE IS A CONDITION NAME, TOAXS,
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1299
1300
1301
1302
1303
1304
1305
130e¢
1307
130e
1309
1310
1311
1312
1313
1314
1313
1316
1317
1318
1319
1320
1321
13é2
124>
1324
1345
1346
1327
1328
1329
1330
1331
1332
1333
1334
1338
133¢
1337
1358
1339
1340
1341
1342
1343
1244
1345
134e¢
1347
1348

4317
4371
4188
4193
4748
4151
4362
4367
4574
4378
4783
4586
4841
43456
4349
4704
4308
4561
4166
4571
4726
4579
4732
4786
4388
4368
4182
4137
4741
4770
4176
4337
4390
4546
4100
4154
4509
4746
4342
4300
4155
4760
4762
4768
4376
4778
4384
4390
4196
4551

a88
888
888
288
pas
pag
888
888
a8e
B8s
ass
888
2888
888
aas
888
888
888
888
888
688
888
888
888
838
888
888

883
888
888
888
888
888
888
888
e8p
888
888
888
a8s
888
888
858
888
898
a8s
8RB
BBE
888

COCCOoOOOCOLCOOLLGOCOoOOCOOOCOOVOOLCOCOOCOOOOLO0OCC OO0 LOOCO00

33
37
70
30
a7
30
08
29
35
73
77
29
35
ci
70
335

29
70
k 1]
31
82

70
99
00
30
20
as
35
37
7
70
60
as
75
70
60
32
29

30
35
65
30
32
49
29
09

30

4709
0200
Q00A
41686
4701
4362
0000
8670
4526
000A
4783
8670
4393
4346
4351
0008
4308
8469
4368
0008
4379
4732
0002
4388
99%0
4534
4184
elelsl]
000A
4778
0600
4337
4542
B80OAC
4352
coor
4542
BiAC
0000
8670
B672
4762
4366
B3F8
4778
0100
8670
8669
8671
4753

4371
4188
4193
4748
4151
4736
4367
4874
4578
4783
4586
4su]
4306
4349
4704
4508
4561
4166
4871
4726
4579
4182
4786
4367
0000
4834
“137
4741
4770
4176
4337
4390
4346
4100
4184
4509
4746
4300
0008
4158
4760
80AC
4768
4376
a1AC
4384
4590
4196
4354
80AC

ERS#H
SHL
ARD
Lol
TGR
LOL
LIRL
LDAL
ERS#H
sus
ATL
LDAL
ERSH
MTX
ADDN
ERS
ATL
L.DAL
ADD#H
ERS
cLL
TEG
11R]
ADD
CON
JMP
LOL®
sUF

ERSH
SHL
ATL
ADD
STA
LDA#
suB
ADD
STA
SHR
LDAL
LOX1
LOL
ERSH
5TX
LoL
SHR
sSTX!
LOAL
LOX1
LoL

00000
0200

s2

L1
0000

ROCOUL

8RABH

RA

ROVOI
66666

33333

RO00O
33333
RL

0002

99999
$6
11111
RL

00009
0600

iF
SHR1
00090
RL

SHR2

0000
RO0OO L
RO00OJ3

HHHHH
TEMP

0100
ROOO1
ROQOO
RO002

00HOQ
&F

ERR1»
«NO#

BBa8s

660666
33333
33333
iF
«-NOH
00000

11111

00Q0H

00000

2F
AL

SHR1
HHHMA
SHR2

SHR1

X2e SCAN FOR »

LOOK THROUGH ALL REMARKS FOR A NUMBER SlGn.

BATHER TOGETHER THE SHARACTERS FOLLOWING IT»
UP UNTIL THE NEXT CHARACTER WITH UNDIGITS,.
THE PRINTING CHARACTERS + AND / ARE NOT
DELIMITERSe THE OTMERS ARE,) THIS FORMS THE
BRANCH WORDe IF NDO CONDITION PRECEDED,
COMPILE AN 09 OPe. IF THE BRANCK WORD REFERS
TO THIS CHARTs PUT M AND C INTO THE LAST
COMPILES INSTRUCTIONe PUT A RECORD FOR THIS
ENTRY AND N IN THE STOP TABLE AS THE LAST
BRANCH TO Me OTHERWISE: COMPILE THE BRANCH
WORD INTO THE MUM CODE,




L J

1349
1350
1331
1352
13353
1354
135%
135¢
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1568
1369
1370
1371
1372
1373
1374
1378
1376
1377
1378
1379
1380
1381
1382
13a>
1384
1388
1286
1287
1368
1389
1390
1391
1392
1393
1394
1398
1398
- 1397
1398
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DIVISION OF SPERRY RAND CORPORATION
PHILADELPHIA, PA.

IN CONSIDERATION OF THE RECEIPT OF THIS DOCUMENT, THE RECIPIENT AGREES NOT TO

REPRODUCE. COPY. USE OR TRANSMIT THIS DOCUMENT AND/OR THE INFORMATION THEREIN CONTAINED.
WRITTEN PERMISSION OF SPERRY RAND CORPORATION,AND FURTHER AGREES TO SURRENDER

IN WHOLE OR IN PART, OR TO SUFFER SUCH ACTION BY OTHERS. FOR ANY PURPOSE, EXCEPT WITH THE
SAME TO SPERRY RAND CORPORATION, UPON DEMAND

4753
4709
4761
4717
4876
4779
4837
4790
4744
4147
4355
4159
4163
4167
477}
4354
4856
4363
4776
4364
4731
4784
4737
419y
4593
4198
4752
4756
4863
4567
4751
4358
4359
4763
4766
4181
4187
4793
4347
4300
4854
4589
4767
4381
4387
4881
4sg7
4194
4398
4754

888
#88
ass
888
888
288
888
a8s
888
888
888
-1 1)
888
888
a8s
898
288
ass
888
886
a88
888
888
a88s
388
a8s
888
888
288
888
888
888
888
288
888
888
288
A8
888
888
L1
888
898
808
888
388
see
808
88g
888

CGCOOoO00ROOOLGCO000CO0000O0LGOCO»OOUGOCOOONOUGODOOLGOLOOOG G

4357
476}
0100
8669
4779
4584
4837
83F8
4147
0500
elviel
83F8
87AC
B2A8
5201
4556
0000
4566
4364
8IFB
4784
88Bo
4191
0000
coon
4751
0008
0100
416%
4367
oooC
4557
cooe
4763
83Fn
8JF8
4391
B9AC
4300
BIF8
4757
4714
4381}
4387
Q000
83F8
479}
k396
4754
4708

4709
81AC
4717
4576
BOAC
4837
4790
4744
4147
4358
4159
4163
4167
4771
4384
4363
0000
4776
4332
4731
4737
0000
4593
0000
4198
4752
§756
4363
4867
4737
4558
4359
4763
4766
418}
4187
4793
4347
4700
48sy
4589
4767
4s8 1
4891
QOOH
4587
4194
4368
4700
4391

-H

an

ERSH
LoL
SHR
sTX1
LOL
ERSA
ATL
LDA
cLXx
SHR
aUF
STA
LDA
STA
LOA&
ADD
CON
LDA¥
LDX
LDL
LDX
CON
LDA
CONlI
ADD
TEQ
LDA
SHR
ERSH
ATL
LDA
ERSH
BUF
ATL
LDA
STL
ERSH
LD
TEQ
LDA
ERSH
LoLw
TEC
LDA
CON
LODA
ERSH
LOL#
TEQ
LDA

HHHHA

0100
RO0C0O

HHHHH
TEMP

0500
RL
TEMP
MUML
RB&
w0001
98000
09000
&
TEMP

88e8s

00000

RL
2F

RL
0100
OHHMH

RX
0000¢

RL

TEMP
TEMP
HOO00
KEY

TEMP
MHHOH
00000

00000
TEMP

HHOHRH
00000

HHHHO
SHR?

SHx1
00000

-t
00000
00000
CMPL»

iF
00000
8F
00000

QHHMH
18

HHHHH
2F

HOQ0Q
2F

HHHOUO
88300
3F
4F
0000H

HHOOO
88000
2F
4F
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IN CONSIDERATION OF THE RECEIPT OF THIS DOCUMENT, THE RECIPIENT AGREES NOT TO

REPRODUCE. COPY, USE OR TRANSMIT THIS DOCUMENT AND/OR THE INFORMATION THEREIN CONTAINED.
IN WHOLE OR IN PART.OR TO SUFFER SUCH ACTION BY OTHERS, FOR ANY PURPOSE, EXCEPT WITH THE

WRITTEN PERMISSION OF SPERRY RAND CORPORATION, AND FURTHER AGREES TO SURRENDER
SAME TO SPERRY RAND CORPORATION, UPON DEMAND

1399 4708 888
1400 4391 8%8
140} 4396 @88
1402 4755 888
1403 4164 pBB
1604 4781 888
1405 4787 888
1406 4394 @ass
1407 4549 @a8s
1408 4894 BBB
1409 4749 B88g
1410 4158 @888
1al} 4364 s8BB
1412 4358 888
1413 4358 888
1414 4358 888
i41S 4547 888
1416 4700 aBs
1417 4758 @88
isle 4534 p88
1419 4192 @aBs
1420 4747 @888
1421 4150 888
1422 4759 888

00 0000 QOHHW CON 00000 OO0HH

35 BIFB 4596 4 ERS TEMP

37 Q400 4758 SHL 0400

70 OOCODA 4164 ADD Ra

60 B2AB 478} STA RBY4

T7T 4781 4787 ATL

2% 4742 4394 LDA SERAL

TO 4796 4%49 ADD# 00000 00001

60 4742 4%94 STA SERAL

70 (©00R 4749 ADD RL

08 B7AC 41%8 LDX MyuML

65 B3A8  4S64 STX RAS

70 5201 4&43se ADDS w0001

-60 520% 4%%8 STAS w000l

25 4146 4598 LDA N

70 4742 4547 ADD SERAL

60 5001 4%34 STA4 STOPT s6

30 B3FB 4788 2 LDL TeEMP

05 4s38 4738 LDX se COMP»

30 4888 4192 86 LOLA ggB8s B8aBa X3+ TRANSFER REMARKS -

25 B&T0 4747 LDA ROO0O! IF THE REMARKS AREN'T ALL BLANKs COPY THEM
B2 4150 4350 TEQ \F ONTO THE COMMENTS TAPE 7. GO TONP17 UNLESS
2% 8672 4759 LDA ROQO3J DK FIELD WAS X+ IN WHICH CASE WE GO TO
82 4768 4350 TEQ \F E1 DIRECTLY.

1423 4764 BBB 8674 4382 LDA ROCOS

1424 4382 B88B O 82 4788 4380 TEQ i\F
1428 47868 8BB QO 25 8678 4392 LDA R0O0O7

1626 4392 B8BB 0 82 4197 4350 TEQ 1F
1427 4197 88B 0 25 Be7B 4368 LDA ROQO®

1428 4365 ©BB O 82 4%B2 4350 TEQ 2F \F
fu29 43%0 888 0 30 476% 4740 1 LoL COMT»
1430 4765 888 O 25 4782 4592 LDa gF
1431 4782 888 0 00 B&TAR 3849 JMP  ROOO¥ RO000
1432 4592 G888 0 80 (%89 4582 8 TOC 20000 2F
1433 4582 388 0 25 BSFM 4792 2 LDA RTAG

1434 4792 B88B ¢ 31 43I97 4397 cLL

1438 4397 888 0 82 4112 4189 TEQ FIN -PR1
1436 0989 888 g 00 0000 0000 Z20900 CON 00000 00000
1437 0991 888 0 00 0000 0000 20002 CON 00000 00000
1438 0993 @88 0 00 0000 0000 Zo004 CON 00000 00000
1439 0995 888 0 00 0000 0000 20004 CON 00000 00000
1440 0997 888 0 00 0000 0000 20008 CON 00000 00000
144l 09%0 888 0 8B @3R8 3B8A 20001 CON gBaBs 88383
1442 0992 a8 O B8 BBBR 4BAD 20003 CON  gBE8S 8Bg8g
443 0994 @88 O BB BB8BR B8R 20005 CoN @Bads 2888a
1444 0996 8B O B8 @BBR A89E 20007 CoN 3888y 8883
1848 0998 588 O BB BBAR 288A Z0009 CON gARBs 88884
1448 HiHH

1647 4701 B88B O 60 H14s6 (QSu8 52 STA N Xde COMPILE 01 OP

OO0 00000000 OOCGOOCOOCCOCODOOOOLOOCOOONGOUWUOGCOCGOCOOOOO00O0 |
~N
w

l448 0548 @888 Q 70 0850 (%53 ADD# 01000 00000 COMPILE AN Ol OP FOLLOWED 3Y THE LINE NUMBERS




1849
1450
14351
1452
1453
1454
1455
1456
1457
1458
1459
1460
140}
1462
1463
lu6a
1468
1466
1467
jué8
14069
1470
- 1871
la72
1473
1474
1478
1476
1477
- l478
1479
1480
148)
1482
1483
1484
1483
1486
1487
is8e
1489
16490
1491
1492
1493
1494
1495
iu9e
1497
1498
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WRITTEN PERMISSION OF SPERRY RAND CORPORATION,AND FURTHER AGREES TO SURRENDER
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0583
0585
0859
0561
Q0563
0767
0571
077s
0579
0581
0383
0399
o404
ot20
Qu2s
4374
0576
0580
0S84
0388
Q791
0595
0799
Q403
Q408
0603
0605
0608
0410
0609
PLYSY
03591
0393
0412
o414
Q418
4152
0556
0%s8
0362
0566
0570
0874
o877
0780
0803
0807
Q809
0781
0585

888
888
888
]
888
888
888
888
888
888
a8s
888
8988
888
8688
8%8
8988
888
aae
888
888
838
aas
888
898
asg
Bas
888
898
888
888
888
ssg
888
888
L)
888
sse
888
888
298
888
888
888
838
888
a888
888
888
888

CCCOOCO0OOGCOCO00COCCO0O000OoOCONONOOCOOCGCNONOMOOCONO GO O

Qs55S
BIFG
086}
0563
BOAC
B2A8
0006
B6AC
0581
as70
5154
Q801
5196
o422
5198
0576
8670
05682
0586
0591
B7AC
8248
5201
Q4o
5201
060%
0000
O&a10
0000
o411
0000
0593
0000
0414
6OAB
4362
Q85
oL 11}
80A8
0100
o768
B9AC
0877
0000
5001
0002
o409
9800
BOAC
B8aAC

4332
3859
4736
4740
a767
0871
0778
0579
0583
8669
0599
ouoH4
0420
0428
4112
4508
0580
0584
0588
0791
0598
0799
0403
Quo8
0603
Q608
0000
au12
0000
o512
Q000
0412
0000
4332
o418
4736
0856
a580
0962
0566
0870
0874
0577
Q780
0803
0407
0780
0000
9588
0589

$3

-FLO
&FLO

sS4

=CLR

&CLR

LDX
LoL
LDX
Lol
LDA
STA
I1IRY
STA
LDA
JMP
TCO4
ADDH
TCD4
ADD#
TCDY
LOL
LOA
ERSA
LOL#
TEQ
LDA
STA
LDAK
ADDH
STA4
ADD
CON
LDA
CON
LDA
CON
LDA
CON
LDX
LoL
LDX
LOX#
LbL
LDA
SHL
ERSH
STA
RN
LIR)
STLI
IIR1
AGD
COM
STL
STL

LINE

MyMI

R84
0006

MUMI

ROQO!
w9994
00000
w9996
000Q0
w9998

ROCOL
00000
00000
iF
MUML
RAY
woo0!l
01000
w0001l

97000
06004
05000
(¢]. 101229
OK
55
03000
DX
0100

HO000
KEY
0000

STOPT
0002

99980
MUMI
coMl

CMP »

COnP*
COMT»

aF
ROQOQ

20002

20902
FIN
8D

HHHHH
88883

00000

«FL0
00000
2F
00000

aF
00000
2F
00000
CMPL»

COMP»
00000
TERM*

HOGOO
-CLR

-m.R
00000

AND TRANSPER THe SUBSECTION NAM: ¢ COLUMNS
32«40+ 10O THE MUuM CODE AREA AND THE COMMENTS
TAPE ALSOe. TO#P 17V,

X5 COMPILE CONDITION

Xbe

X7

BLANK OUT THE DK FIELDe IF COLS 36=H0 ARE
BLANK THIS INDICATES A BRANCH TO THE NEXT
SECTION SO AN 08 OP IS SELECTED, OTHERWISE
THE LAST OP COMPILED 1S5 INCREASED 8Y i,

IF IT WAS AN Ol SELECT OP 06 ELSE SELECT
OP 0%« FINALLY COMPILE THE SELECTED OP
FOLLOWED BY THE CONDITION NAME, GO TOaX2
TO SCAN THE REST OF THE REMARKS.

FINISH PREV SECTION

COMPILE 03 Op AND THEN PUT QUT A
SENTINEL ON THE COMMENTS TAPE, WRITE THE
STOP TABLE FOLLOWED BY ALL THE MUM CODE
ON THE CONTROL TAPE &+ THERE IS ROOM FOR
ABOUT 1500 LINES OF MUM CODE,

INITIALIZE

RECORD THE NEW KEY LETTER SKIP TO THE NEXT
PAGE ON THE ASSEMBLY LISTING.

WRITE THIS LINE ON THE COMMENTS TAPE AND
RETURN TOAP17.
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1499
1500
150}
1802
1503
1504
1505
1508
1507
1508
1509
1510
1511
1512
151>
1514
1315
1516
1517
1518
1519
1530
1521
1522
1543
1524
1525
1526
1527
1528
1549
1530
1333
1532
1533
1534
153%
1836
1537
1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548

0389
0394
0598
Q400
0402
Q406
0610
0415
0618
0622
0429
0433
Q436
Qdyy
o843
0636
0638
0805
9860
o)1 1]
0967
0771
0774
0778
oseo
0784
o788
02390
3003
0607
0809
3003
o822
0332
03836
0540
062s
0629
a631
0427
0343
o547
0601
3205
0807
3203
0748
0762
3167
0565

288
888
888
888
888
888
888
388
888
888
888
888
=11
888
2888
888
888
888
see
888
888
aag
888
ase
888
888
838
888
888
888
888
a8s
888
888
888
888
888
aes
888
a8s
a8s
888
888
888
898
888
888
888
888
288

COCOOCOGOCGOOCOOCO0OOLOC0OCOCOoOOCGOOCOGLCOOCDOOO0COOOOCGOC |

50
50
30
30
50

75
31
50
37
30
87
70
20
00
70
16
67
50
31
23
a2
30
05
-3
30
70
50
05
30
cé
M2

30
a7
03
30

Ha
25
64
05
30
CF
H2
G2
c?
67
25

4742
4146
0400
4112
0804
0808
B2AC
0618
B2AC
0400

0431
0436
o438
Qu&s
o040
0638
0000
3333
BOFB
0967
B6AC
B8OFB
000cC
0980
B8AC
0786
0390
340}
3005
Q809
3400
0700
0000
0200
B6AC
0s43
ouz?
0631
5000
0600
O54%
5199
3203
0807
5000
0600
0300
3167
d4u4
4223

Q%94
0598
Quo2
4740
Q406
0610
Q415
0618
Q622
Q429
0433
Q&3¢
LT}
0636
Q000
0004A
Q804
Q00A
o364
Q0967
Q771
Q774
0778
4736
9784
Q788
QO00A
3003
04607
8919
3008
Q822
Q628
0836
Q%40
0623
0629
8919
ou2?
Q832
Q547
0601}
3208
8919
3203
aoF8
Q762
Q863
Q743
3978

PAGE#»

ASKIP
TERM*

a0P

STL
STL
oL
LDL
sSTL
LDAS
sue
cLL
STL
SHL
LDLA
TGR
ADDH
BUF
CON
ADD
PFD
MLT
sSTL
CcLL
L.DA
TEQ
LOL
LDX
LDA
LOL~
ADD
STL
LOX
L.oL
TBL
TWR
LIRL
1IR}
LDL
TGR
LOX
LDL
TeLl
TWR
LDAS
STAL
LOX
LOL
TBL1
TWR
TRD
TaeT
HLT
LDA

SERAL
N

FIN
-SKIP
00000
Lc

Le
0400

00004
00001
00004

0000

3333
EXIT

MUMI
EXIT
RX

coMl
99999

CMTS1
2F

COMTS

OTAP2
0000
0200

MUMI

3F

2F

we800
OTAPZ
99999
w9999
2F

w9800
OTAPZ
ITAPL

Y
TCONL

PAGE»
COMT™

00066

90000
1F
00000
1F
00000

-SK1P
RA

COMP%
99999
RA
TSUB®
2F
UF

G SKIP TO BEGINNING OF PAGE SUSROUTINE

TERMINATE SECTION SUBROUTINE.

RL IS THE EXITe RX IS THE 03 OR 04 TO COMPILE
THIS SUBROUTINE DOES WHAT 1S DESCRIBED

UNDER SUBSECTION X6e

aDdo

A, BEGINNING OF ASSEMBLY

Rie CHECK INPUT TaPE

HOLD IF INPUT TAPE ISNT READY'HALT AND RETURN
TOosEBY,




1549
15350
1951
1552
1553
1554
155%
1535¢
1557
1858
1859
1560
1561
1562
1563
1568
1563
156¢
1567
1568
1569
1870
1571
1872
1573
1574
1575
1576
1577
1578
1579
1580
158}
1582
1583
1584
1585
1588
1587
1588
1589
1590
1591
1592
1593
1594
1595
1396
1597
1598
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0978
Q779
0747
93-1.31
0755
0753
0770
0776

3180
o782
0984
0968
3191
89ANM
0671
0474
0602
- Tol )
3007
3008
o612
0798
3199
3603
3207
o611
0613
Q419
o423
0626
o831
043s
0437
0627
0829
3031
LT
Qdsl
0465
Q469
0472
Q674
Q676
o4l
o4ss
Q487
o677

B8
888
288
a8s
Gl
-1 1)
888
888

888
888
888
888
888
ses
888
888
888
a%s
886
a8s
888
888
ass
888
828
888
288
B28
a%a
888
088
888
Ba8
888
B88
888
=11 ]
888
888
868
aes
asa
288
888
88s
2es
888

COoOoGLC o

COCOCOoOCDOLOUOLOOCO0O000CO0O0DOCOOAOCOODO0E OO

60
25

03
30
G2
23
60

30

$0
31
50
o8
31
29
70
12
sS4
06
82
50
50
50
%0
s0
50
50

-1
06
70
99
25
00
80
B8
30
$0
o8
30
GG
54

70
99
30

&8FG
a74s
89F3
a75>
cgoC
0300
4624
BSFA

0782
0000
81F6G
3191
B7FG
0999
0474
1000
Q604
0000
1000
9999
0795
83FC
B4FC
B7FH
835AC
B6AC
82AC
Blac
0000
8649
0001
o437
9980
0829
Bals
7800
4800
O&e>
8418
0001
a&e74
46G6Y
8418
0001
ousy
9800
o479

QT
2747
0881
0783
8919
9770
Q776
3180

0984
Q001
0988
3191
0798
Q671
o474
0602
3007
0000
3008
Q612
Q474
3199
3603
3207
Q611
DLTY )
ouls
0423
0626
083}
ou3s
0626
0000
3031
8417
Qu&46
Qu6}
C4es
Q469
QU772
Q676
9999
048}
Qus8s
0676
0000
Q81

BOP1

=-BOPR
&BOPR

-BP

&ppP

-g8P1

&B8P1

STa
LDA
STA
LoX
LoL
TRD
LDA
STA

LoL
CON1
STL
CcLL
STL
LIRY
cLL
LDAL
ADD
CON
STL1L
IIR1
TEQ
STL
STL
STL
STL
STL
STL
STL
LIRS
STLY
IlIR}
ADD
CON
LDA
JHP

TDC
TCOD

LOLW
STL
LIRI
Lo
con
STL1
1IR]

CON
LOL®

TeONT
- Tol od
LYAPE
iF
RX
1TAP}
TCONZ
TCONT

00000
LINE

TAPE]
0999

aF
STAB

12000
STAB
9999

CORE
BLANK
FTAG
ACCUM
MUMI

e

LINEO
0000

10000
0001

99998

D0199
Y0000
70000
BGGAG
00001

0001

GGGAG
00004
0001

99980
00000

TSUB#

1F
00001

\F

=BOPR
00000
&BOPR

28

-Bp
00000
aF
00000

99999

-8R 1
99999

-BP1
00000
oousa

301
82.

X x x

83,

READ 8LoCK
READ IN FIRST BLOCK INTO INPUT gUFFER

UNLO4D FIRST TAPE BUFFER AND INITIATE
READING SECOND aLDCKe. THE INPUT TAPE IS
ALWAYS READING ONE BLOCK AKEAD., THERE MUST
THEREFORE BE AN EXTRA MASH BLOCK AFTER THE
ENDING SENTINEL.

FACH TAPE BLOCK CONTAINS 10 LINES.

INITIALIZE

CLEAR SYMBOL TABLE IN MULTIPLE ASSEMBLY,

SET LOWER CORE AVAILABLE
SET ALANK ADDRESS UNDEFINED
SET FLO MODE OFF

SET LINE COUNTERS TO ZgRO

SET FORWARD AND BACKWARD LOCAL TABLES
{1 AND J TABLES) TO UNDEFINED,

SET ORUM STATUS SO THAT 0001 TQ 4999
ARE AVAILABLE

SET HHM BLANK,
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e et e

1599
1600
1601
1602
1603
1604
1608
16086
1607
1608
1609
1610
1611
lei2
1613
i6ila
1618
1616
1617
lsis8
1619
1620
1021
led2
1623
1624
1625
1626
1627
lede
1649
1830
1631
1832
1633
1634
1635
l1eJe
1637
1638
1639
ls40
1641
1642
1643
1644
1645
le4e
1647
le&s

0661
0685
0508
0341
0953
0802
0641
ou4s

BTAG
0669
0673
0675
oa71
oars
0679
+1.1.}
0687
0491
0495
0502
0873
0493
0695
0497
0501
03503
0703
0500
0903
0507
0710
0600
0700
0517
0510
0527
0530
0877
B3AH
0670
3073
0476
300

0825
1110
0869
049¢
o701
0505

888
898
288
Bsae
a8s8
888
888
888

aas
888
288
888
888
a8s
-1
888
288
288
a8ss
888
888
2898
B888
888
888
888
888
288
888
a8
888
888
8ss
888
808
886
aas
888
88e
888
ass
888
a8s8
8es8
838
388
888
CL
588

OGO OO00OCO0OCCOCo00OLOOOGO00D0LO000OLO000CO0OCO0O» CDOOOOCCCO O

B&6FH
4056
4439
4201
4200
4189
8901
8902

0002
0871
067s
Q00A
0873
0877
Q8as8y
B5AC
BeFB
Que3
4200
B3A6
HHHH
06938
ou9?
Qus9
0803
89AH
0500
0903
B7FH
0310
0600
0700
0uo0
8000
0300
0s10
7800
00Q0
0670
3073
3073
Q200
0223
Q262
0267
0294
0299
0303
0308

oees
0504
9841
0953
0802
0641
04us
3902

Q869
0673
as810
0a71
0873
0679
8900
0687
0491
Qa9s
0802
0641
3000
Quo2
0402
Q501
0560
0703
Q500
0903
9507
0710
0600
0700
0517
8000
0827
Q0830
7801
7905
Qu02
3073
Qu7é
3002
0825
0664
Q869
0496
Q701
0508
9910

WRITE

END

PAT

STL
LoL
STL
LoL
STL
LDA
STA
CLA

LIRS
LOX
LoL
HLY
BUF
LOX
LoL
LDA
STA
LDA
8TA
LDA
HLT
LoL
LoL
LOX#
LOL
HLY
TRW
cLL
LDA
TEQ
TRW
TRW
TRD
TBU
TRD
TBT
T8y
JMP
LOL
cLx
ZAP
STA
STX
STA
3TX
STA
sTX
sTA
sTX

HTAG
ONSW
SWICH
STRY
START
=pR1
&0EX

0002
2r

RA
1F
2F

ACCUM
ERROR

3F

START

PSUDX
HHHA

04000

80P1
OTAPI

FTAQ
1f
OTAPZ
OTAPJ
0400
8000
OTAPL
18
Y0000
0000

0200
0223
0262
0267
0294
0299
0303
0308

WRITE

FIND»
2F

CTPT»

WRITE
0000
PAGE »
PAGE»
Q0000
TERM»

BOOC

Y0001
Y0108
PAGE»

B4 OUTPUT GETS LOADER
WRITE LOADING ROUTINE ON OUTPUT TAPE.
NEITHER TAPE I3 EVER REWOUND BY THE PROGRAM,
X WE ARE NOW READY T0 TAKE OFF:GQING YOmEL,
Zs ENDING OF ASSEMBLY,
Zle FIND® M, ;
FIND Me IF UNDEFINEDe MALT AND THE OPERATOR
18 SUPPOSED TO FILL RA WITH THE RIGHT THMING.
Z2¢ ASSEM3LE TRANSFER
ASSEMBLE MLT HMHH MLOC INTO LOCATION 0103
WHICH WILL CAUSE TME LOADING TO STOP wWITH
THIS INSTRUCTIONS
Z3. CLEAN OUTPUT BUFFER.
WRITE THE LAST gUFFER LOAD ON THE OUTPUT
TAPE., PRINT THE END LINE ANO THE ERROR
INDICATION ON THIS LINE IS BLANK IF AND ONLY
IF NO ERRORS OCCURRED DURING ASSEMBLY,
24s EJUECT PAPER
SKIP THME PRINTER PAPER ABOUT 2 PAGES AMEAD.
Z5, FINISH FLO
FINISH PROCESSING THE LAST SECTION OF FLOW=
CHART, IF ANY (SEE X6+ EXCEPT COMPILE
04 INSTEAD OF 03 0P).
26+ HALTY
HALT THE COMPUTER. PASS 2 IS FINISHED,
27, FLOWCHARYING
NO, IF NOT FLOWCHARTINGe#LOAD THE ASSEMBLED
YESIPROGRAM, IF FLOWCHARTINGsGO ON TORPASS3.
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1649 9910 @888
1650 0727 888
le51 o132 1888
1652 0736 B888
1653 Q743 888
1654 3367 as8s
1655 0772 888
1656 3380 88B
1657 078% BS8
1858 3168 388
1659 0592 888
1660 039¢ 888
1661 3799 888
1662 Q620 388p
1663 3028 @88
lo64 0827 @888
1668 o683 BBg
leoe oegs 888
1667 0693 888
1668 0895 88e
1069 0652 oB8
1670 0657 a88é
1871 Q6e2 898

60 0325 Q727 sTA  n32s

6S (@330 9732 sTX 0330

60 Q338 0736 STA 0334

65 0339 Q741 sTX 0339

60 0368 3367 STA 0365

63 0370 0772 STX 0370

60 0378 3380 STA 0378

65 0383 JQ7es STX 0383

08 9999 3188 LIRI 9999 -PAT
0G 000! 0392 ~PAT 1IR1 0001

30 0794 Q%96 LDL# 00005 00000
82 3399 3799 TEQ 1F

60 0218 Q620 STA 0218

29 Bujs 3028 LDAL DoOO1

05 0827 8920 LOX UNDG»
65 0281 (Qs83 STX 0281

60 0286 Q688 STA 0286

29 B4es 0693 LDAL DOOS!

05 0895 a920 LOX UNDG#
65 0250 Q652 STX 0230

60 02535 0637 STA 0285

29 83518 0662 LOAL 00101

05 0864 8920 LOX UNOG*

1672 0864 888 O 65 024] Q643 STX 0241
1673 o643 88B 02846 Quus STA 0246
1674 Odye 888 0 29 BSsB Q453 LDAL DO1S1
1875 Q483 BAB O 0% 0455 8920 LDX UNOG#
1676 04sSS B8B 0 65 0209 081 STX 0209
1677 0811 88BB 0 &40 0214 Qu#16 STA 0214
- 1878 Q43¢ 888 O 11 0201 3188 PRN 0201 -PAT
1679 3189 BBB 0 67 3333 000A &PAT HLT 3333 RA
1680 3399 B88B 0 16 0016 4189 1 PFD 0016 -PR1
168} 88AG 888 0 25 8708 0970 NEW LDA A G  SPECIAL SECRET OP NEW
1682 0970 888 1 0B 0000 0%73 LIRI 000U G FIND Ae IF UNDEFINED PUT IT AS OP IN
1683 0573 888 0 0B 9999 097¢ LIRL 99939 G SYM30L TABLE WITH EQUIVALENT IN M AND C.
1684 097¢ 888 0 0% 0978 3780 LDX 2r G IF DEFINED PUT CONTENTS OF M aND C INTO
1685 3780 B88 30 0982 8810 LDL iF FIND» 5 THE QADAAD PROGRAM IN THIsS LOCATION,
1686 0978 B8BB o 60 BSFC 3182 2 STA aALOC
1687 3182 88B Q 30 3184 4330 LDL PSIGN
1688 3184 B88B O 32 0100 3388 SHR 0100
1689 3388 398 0 30 84FG 0792 LDL M¢
1690 0792 88B 9 90 000 Q796 SML.  RX
1691 0796 B8BB Q0 25 BSFC 0800 LDA aALOC
1692 0800 888 O 37 0400 3407 SHL 0400
1693 3607 888 0 70 3009 O0Q00A ADD RA
1694 3009 88B Q9 SO 0000 334G STL 0000 PSUDX
1693 0982 888 2% 8706 (98¢ 1 LDA A
1696 0986 BBB O 06 0789 (789 cLX
1697 0789 @8BB 0 69 1000 3202 §TXL STAB

COLOOOCOOOoOLCCOCUOoOOC»O0OQO0O0D0O0O0C OGO CoOoODNCOLOOCOLOCOUG &
[
=]

- 1698 3202 888 0 32 0200 38C7 SHR 0200
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1699 3807 @88B 0 20 3209 3011 BUF# 88000 88000

1700 3011 888 0 05 0413 081% LoX 1F

1701 08135 888 O 77 081% 0818 ATL

1702 0818 88B O 25 000C 8712 LDA RX SRCH»

1703 Qd13 888 Q 30 301% 4s3C 1 LDL PSIGN

17048 3015 888 0 32 0100 0519 SHR 0100

1709 0619 488 0 30 84FG 0423 LOL Me

1706 0623 888 Q0 90 000C 3027 SML RX

1707 3027 888 Q 54 2000 33AG STL1 ETAB PSUDX

1708 B736 B88B 0 60 BIF3 Q740 ERR L% STA TEMP G ERROR SUBROUTINE

1709 0740 8BB O 65 B4FR 0544 STX TeMPl 6 ACCUMULATES IN gRROR THE ERROR CODES
1710 0544 @8BB 1 O0G 0001 0748 1IR3 000! <] FOR A LINE.

1711 0748 888 Q 06 0751 0751 cLX G ERRi%t CODE 1S RB3+le INDICATING THE FIELD
1742 0751 888 0 32 0#00 0Q7%8 SHR 0400 G EXIT IS IN R_,

1713 07%8 88B 0 05 0760 8740 LDX 1iF ERR2%

1714 B760 888 0 20 B86FB Q766 ERRZ» BUF ERROR G ERR2%3 CODE I8 IN RAe¢ EXIT IS IN RX,
1713 07¢46 888 O 37 0j00 3170 SHL 0100

171e 3170 8BB Q0 60 g8&FB (0974 STA ERROR

1717 0974 B8BB O 60 @SAC 000C STA ACCUM RX

1718 0760 B88B L 06 9999 0764 1 1IR3 9999

1719 0764 888 0 25 83FR 0968 LDA TeMP

1720 0968 8BB 0 05 B8u4F3 Q008 LDX TEMPL RL




Pand

DIVISION OF SPERRY RAND CORPORATION
PHILADELPHIA, PA.

IN CONSIDERATION OF THE RECEIPT OF THIS DOCUMENT, THE RECIPIENT AGREES NOT TO

REPRODUCE.COPY, USE OR TRANSMIT THIS DOCUMENT AND/OR THE INFORMATION THEREIN CONTAINED.

IN WHOLE OR IN PART, OR TO SUFFER SUCH ACTION BY OTHERS. FOR ANY PURPOSE, EXCEPT WITH THE
SAME TO SPERRY RAND CORPORATION, UPON DEMAND

WRITTEN PERMISSION OF SPERRY RAND CORPORATION,AND FURTHER AGREES TO SURRENDER

0000044044
0000544048
0000000044
0000000004
Q0000440448
0000000044
00035484044
0000000000
0000004044
00Q00000uN
0000544044
00000Q040uu
0000344044
00055a40us
00033544044
00Q0Q0u0us
0005584044
0058544044
0000084044
0000584044
0000584044
0055544044
00Q0084044
00003544044
0055544044
0000004044
00505440446
0000004044
00553544044
0000044044
Q055584044
0000004044
0055544044
0005544044
0055544044
GO0S344044
0000544044
0008344044
0000844044
0055544044
0058544044
0000544044
0055544044
0000544044
0055544044
00055448044
00055440448
Q055544044
0005544044
0058544044

4058544004
0058544044
0000544044
00058544044
0058544044
000554404y
005%5440044
0000%4 404y
00085440484
005%5%440uy
005%S44044
00085440484
0000544044
0003544044
0000044044
o00%s4 40484
Q00%S5440u4
0055544044
0000544044
0000044044
0000544044
0000044044
0003544044
0000004044
0000344044
000N04 4044
0000544044
0000044044
0005544044
0000%44044
0008544044
Q00004 4QRY
0005544044
000054404y
0005544084
0000344044
005544044
0000544044
0000544044
0055544044
0058344044
Q008544044
0088544044
Q000544044
Q058544044
0000044044
00085440uy
0005544044
QOB8544044
000%%440u4

0000000000
0000010000
0000020000
0000030000
0000040000
0000050000
0000060000
0000070000
0000080000
0000090000
0000100000
0000110000
0000120000
0000130000
00001480000
0000150000
0000160000
0000170000
0000180000
0000190000
0000200000
0000210000
0000220000
0000230000
0000240000
¢000250000
00002460000
0000270000
0000280000
0000290000
0000300000
0000310000
0000320000
0000330000
0000340000
0000350000
0000360000
0000370000
0000380000
0000390000
0000400000
0000410000
0000420000
0000430000
0000440000
0000450000
0000460000
0000470040
0000480040
0000490000

Qo0O0S44ouL
0000SUL4OUY
0009544044
0000284044
00555484044
0008844044
003554408y
0005544044
00053544044
0055544044
0000044044
0038544044
0035544044
0035544044y
005554404
0058544n4y
005584404y
0005584044
00555440448
0055544044
0055544044
0055544044
003554404y
00555440484
0055544044
Q0S554404
00583440u4
00005u404y
0055344044
00555440484
0003544044
Q038544044
0000584044
Q058544044
0055544044
0055344044
0000544044
00559440484
00555440084
0055544044
0000584044
0000544044
0055844044
0005844044
00035440444
00u034840us
0085544044
0000544044
0000544048y
0058344044

)027%84044
00005440484
+0358544044
00000484044
00055440484
0000544044
0005544044
0055544044
0000844044
0005544044
0000544044
0005544044
0000%44044
0005544044
0000844044
0008844044
0000544044
0000000044
2000044044
2058584044
0000004044
0000544044
0000844044
Q005544044
0000044044
0000044044
00000440448
0005584044
0000044044
O000Su4Q44
0000000004
0000544044
0000004044
Q005 54UQHU
0000004044
0000544044
0000044044
0048344Q44
00000000484
0000004044
0005044044
0000004044
0000044044
00085044044
00020U4044
00000484044
0000084044
Q077084044
0007044044
2222000004
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1722
1723

1744

1725
1746
1727
1728
1729
1730
1731
1722
1733
1754
1755
173¢
1737
1738
1739
1740
174}
1742
1743
1744
= 1743

Q000
7801
7808
7907
7925
7931
793%
7937
7803
7901
7908
7807
7809
7817
7821
782%
76827
7811
7818
7829

288
aae
888
288
888
888
898
88a
888
888
B8se
888
-1
888
888
888
ass
888
888
888

(e RoBaefsFeFoRefoToloNoRoNeNsloRologoRal o)

0000
7803
7902
0500
7931
7938
7935
8600
7803
0000
8601
8603
0400
000A
7823
7827
0000
Coou
7819
7907

Q000
7808
7907
7928
7923
7937
7907
7901
7937
7908
7807
7809
7817
7821
782%
Q00A
7811
7818
7829
7908

0000
Y0001

Y0101
Y0108

aLR
BLA
BLR
HLT
LOA
STA
TRO
TBT
TGR
HLT
TBU
HLY
LIRL
LDOL1
LDAL
SHL
SML
ERSH
BUF
STL
1IR}
LoL#
TEQ
END

0000
Y0003
Y0101

iF
vol02
OTAP}

8600

0000
8601
8603
0400
RA
OOHNHH

0000

0004
00020
20
aoP

4999 G
Y0199 002 &
Y0105 004
»

2F

»

3F

<8
Y0101
b1
Y0405

HOQOQ
RA

00000
Y0103

SIMPLE OBJECT PROGRAM LUADING ROUTINE
GOES INTO BAND 7800+ THE ODD LOCATIONS.
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0000 ' FLO 2« QADAAD ASSEMALER PASS 2.

0001}

0017 8LR 0000 0399

0018 88AH NEWL 00001 00000 CAUSES ASSEMBLY INTO BOuA = BgSF AREA,
0019 %0000 COR 0201 INPUT BUFFER

0020 : 60000 COR 0201 INPUT AUFFER

ool 70000 BLR 4800 4999 OUTPUT BUFFER

0022 80000 COR 0014 BLA+BLR CONTROL

0023 0000 8LR 4030 u403s C AODRESS CONTROL

0024 DO0O0 COR 0202 DRUM AVAILABILITY TABLE
0025 E0000 COR 0006 DEFN® CONTROL

0026 F0000 COR 0024 FAR3%» CONTROL

0027 10000 COR 0010 FORJARD LOCAL TABLE
0028 J0000 COR 0040 BACKWARD LOCAL TABLE
0029 L0000 BLR 4010 4015 A ADDRESS CONTROL
0030 MOO00 8LR 8020 4025 M AODRESS CONTROL

0031 Q0000 SLR 4000 4009 INDEX REGISTER CODES
0032 R0000 COR 0011 REMARKS

003> Uo000 COR 0004 H FIELDS

0034 vo000 COR 0004 M FIELD CONTROL

003s w0000 £QU %200

0036 X0000 COR 0006 EQU CONTROL

0037 Y0000 £QU 7800 BAND FOR LOADING RDUTINE
0038 20000 BLR 0989 0999 BLANK COMMENTS

0039 10000 COR 0005 PAIR ADDRESS CONTROL
0040 30000 COR 0007 EDITING

0041 STAB 8LR 1000 1999 SYMBOL TABLE

0042 ETAB 8LR 2000 2999 EQUIVALENTS TABLE

0043 A COR 0001 A FIELD ZZZZZNNNNN
004k AM COR 0001 aH FlELD OO02ZZOONNN
004s M COR 0001

o04e MK COR 0001

0047 c COR 0004

0048 CH COR  000%4

o049 1TAPL EQU 0300 INPUT TAPE

0050 OTAPL EQU 0300 DUTPUT TAPE

0051 OTAP2 EQU 0600 CONTROL FOR FLOW PASS == PSEUDGCODE
0052 OTAP £QU 0700 COMMENTS FOR FLOW PASS
0053 COMTS gLk 3400 3595

0054 CMTS! EQU 3401

0053 STOPT EQU w9801

0056 EXIT FoU  BOFs VARIOUS TEMP STORAGES
0057 EXIT) gelU  81Fa

0058 ExIT2 EQU maFg

0059 TEMP EQU B3Fs

0060 TEMPI EQU  BuFa

0061 TEMP2 EQU  BsFB

0062 . ERROR gQU  BeFB ERRORS ON CURRENT LINE

006> DEFX EQU Aa7Ffs
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e+ 1.1
006s
Q066
0067
ooes
0069
0070
0071
0072
0073
0074
007s
007e¢
o077
0078
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LDA
STA
LDA
STA
LDA
HLT
LoL
LOL
LDX#
LoL
HLT
TRW
cLL
LDA
TEQ
TRW
TRW
TRD
TBU
TRD
8T
TBU
JMP
Lol
CLX
ZAP
STA
STX
STA
STX
STA
STX
STA
5TX
STA
STX
STA
STX
STA
STX
STA
STX

0002
2r

RA
iF
2F

ACCUM
ERROR
3F
START
PSUDX
HHHH

04000

BOP1
OTAPL

FTAG
LF
OTAPZ
OTAPJ
0400
8000
OTAPL
18
Y0009
0000

0200
0223
0262
0267
0294
0299
0303
0308
0325
0330
0334
0339
0365
0370
0378
0383

FIND#
2F

OTPT#

WRITE
0000
PAGE »
PAGE»
00000
TERM»

8000

Y0Q01
YOL05
PAGE *

Ze
Z1le

220

Z3.

Z4,
25,

264
27

ENDING OF ASSEMBLY,
FINo® M,

ASSEMBLE TRANSFER

CLEAN OUTPUT BUFFER.

EJECT PAPER
FINISH FLO

HALT
FLOWCHARTING
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1657
1658
1659
15660
1661
le62
1663
Y- 1-1]
1665
1666
1667
loe8
1669
1870
1671
1672
1673
1674
1678
1676
1677
678
1679
1680
1681
1682
1683
le84
l683
16806
1687
1688
1689
1690
1691
1692
1693
le94
1699
1696
1697
1698
1699
1700
1701
1702
1703
1704
170S
1706

Q785
3ie8
0592
0596
3799
0620
3023
0827
o683
oese
0693
089s
0652
0657
0662
0804
0643
ouys
0453
0uss
o8}l
Q41e
3189
3399
BAAG
0970
0573
0976
3780
0978
3182
3184
3388
0792
0796
0800
3607
3009
0982
0986
0789
3202
3807
3011
0818
o818
0413
3018
0619
0623

oB8
288
a8a
888
288
888
888
288
888
888
888
888
888
8es
888
888
888
888
888
888
8886
838
a8B
888
888
888
888
888
888
888
888
888
888
888
888
888
888
888
BaB
asa
888
888
888
288
888
888
888

OO0 OCOCOLOCCOCOCOOCODOOOCO+0O0GCODCUDOLECOOGCOCO0O0COC

9999
0001
0794
3399
0218
euis
0827
0281
0286
Byes
0893
0250
0255
as18
0864
0241
o246
8568
043S
0209
0214
0201
3333
0016
8706
0000
9999
0978
0982
BSFC
3184
0100
BUFG
000C
asFc
0400
3009
0000
8706
0789
1000
0200
3209
o413
ca1s
000¢
3018
0100
BYFG
00oC

Jies
0592
0596
3799
0620
302%
8920
0683
0688
0693
8920
0452
06357
Q662
2920
Q643
Q448
0453
8920
Qa1
0416
3188
Q00aA
4189
0970
0873
0976
3780
8310
3182
4%30
3388
Q792
0796
Q800
3407
Q00A
83AG
3986
Q78%
3202

3807

3011
0als
Qa18
3712
4530
Q619
0623
3027

&PAT

NEW

LIRL
1IR1
LOL#
TEQ
STA
LDAL
LDX
STX
STA
LDAL
LDX
STX
STA
LDAL
LDX
STX
STA
LDAL
LDX
STX
STA
PRN
HLT
PFD
LDA
LIR3
LIRS
LOX
LOL
STA
LOL
SHR
LOL
SML.
LDA
SHL
ADD
STL
LDA
cLx
STX4
SHR
BUFH
LDX
ATL
LDA
LoL
SHR
LOL
SML.

9999
0001
00005

0218
00001

o281
0286
Dous1

0250
02385
00101

0241
o24e¢
oo1s!

0209
0214
0201
3332
0016

0000
9999
2F

iF
ALOC

0100
Mc
RX
ALOC
0400

0000

STAB
0200

88000

iF

RX
010V

RX

“PAT

00000

UNDG»

UNOG*

UNDG

UNDG*

«PAT

RA
=PRI

FIND*

PSIGN

RA

PSUDX

88000

SRCH#*
PSIGN

SPECIAL SECRET OP NEW
FIND Ae IF UNDEFINED PUT IT AS OP IN

SYMa0L TABLE WITH EQUIVALENT IN M AND C,
IF DEFINED PUT CONTENTS OF M AND C INTO

THE QADAAD PROGRAM IN THIS LOCATION,
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1707 3027 888 o 54 2000 d3AG STLL E£TAB PSUDX

1708 a738 388 0 60 3B 0740 ERR1w ST2 TeMP ERROR SU~ROUTINE

1709 0740 B8B83 ; 65 QUFB Q544 2TX  TEMPL ACCUMULATES IN ERROR THE ERROR CODES
1710 oSulk 888 | 06 0001 Q748 1IR3 0001 FOR A LINE.

1711 0748 5388 0 06 0751 0781 rLX ERRI%t CODE IS RB3+l¢ INDICATING THE FIELD
1712 0751 88B O 32 0400 (7%8 SHR 0400 EXIT IS IN RL.

1713 0758 88BB O 05 (760 #8760 LDX iF ERR2®

1714 8760 @amp 0 20 BEeFR 0766 ERR2% BUF ERROR ERRZ%1 CODE 1S IN RA¢ EXIT IS IN RX,
1718 0766 BBB O 37 0100 3170 sHL 0100 :
1716 3170 BB 0 60 B&FBR (0974 STA ERROR

17147 0974 3888 Q 60 BYAC 000C STA ACCUM RX

1718 0760 B88BB i 06 9999 Q764 1 1IR3 9999

1719 0764 8BB 0 25 83FR 0968 LDA TeMP

1720 0968 BBB O 05 B4FR Q008 LDX TEMPL RL
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00000484044
00005484044
0000000044
00G0000004
0000044044
000000004u
0003544044
0000000000
000000uo4H
0000000044
0000544044
0000004044
0000544044
0005544044
0005384044
0000004044
0005544044
0055544044
0000044044
Q0QOsHLOY4
0000884044
0055544044
00000440y4
0000544046
0055345044
0000004044
0050544044
0000004044
0085544046
000004uOuL
0055584044
0000004044
0055544044
0005544044
0055544044
0005544044
0000544044
0008584044
00005440448
0055544044
0055544044
Q000544044
0055344044
0000548u044
0055544044
0009544044
0005544044
0055544044
0005544044
0055544048

0055544044
0055544044
0000544044
0005544044
Q055544044
0008544044
0055544044
0000544044
0008544044
0055544044
0055544064
0005844044
0000544044
000%54 4044
0000044044
0008544064
0008544044
0055544044
0000334044
0000044044
0000544044
0000044044
0009544044
0000004044
0000544044
0000044044
0000544044
0000044044
0008544044
0000544044
0005344064
0000044044
0005544044
0000544044
0005544044
0000544044
0005544044
0000544044
0000544044
0055544044
0053544044
0005544044
0085544044
0000544044
0055544044
0000044044
0005544084
0008544084
0055544044
0005544044

00000900400
0000010000
0000020000
0000030000
0000040000
0000050000
0000060000
0000070000
0000080000
00000900060
0000100000
0000110000
0000120000
0000130000
0000140000
0000180000
0000160000
0000170000
0000180000
0000150000
0000200000
0000210000
0000220000
0000230000
0000240000
0000230000
0000260000
0000270000
0000280000
0000290000
0000300000
0000310000
0000320000
0000330000
0000340000
0000350000
0000340000
0000370000
0000380000
0000390000
0000400000
0000410000
0000420000
0000430000
00004840000
0000450000
0000440000
0000470000
0000430000
0000430000

0000544044
0000544084
0005544044
000004404y
005554404y
0008544044
008554404y
000554404y
0005544044
005834404y
000008404y
005534404y
Q055344084
0085544044
0055%44n4y
0055544044
0055544044
Q005544044
0055544048y
0055544044
005554404y
0055844040
0055544044
00583440484
0055544044
0055544504y
0055544044y
0000544044
0058544044
0053344044
00053544044
0055544044
000054404y
00553484044
C0S55440u8
005854404y
0000S4404u
005854404y
0058844044
00553544044
000054404y
0000544044
0055544044
000554404y
000534408y
0000544044
003554408y
00u0584040
0000844044
055544044

0027344044
0000544044
Q055344044
0000044044
00053544044
0000344044
0005544044
00555484044
0000544044
0003544044
0000544044
0008344044
00003544044
0003544044
0000544044
0005344044
0000544044
0000000044
0000044044
0055SUR0HY
0000004044
0000544044
0000544044
00053544044
0000044044
0000044044
0000084044
0005584044
0000044044
0000344044
0000000004
0000544044
0000004044
0005344044
0000004044
0000544044
0000044044
0055544044
0000000044
0000Q04044
0005044044
0000004044
0000044044
0005044044

0002044044

0000044044
0000044048
0077044044
0007044044
2222000004
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17«2 ' alLR 0000 4999 S IMPLE OBJECT PROGRAM LOADING ROUTINE
1743 sLA Y0003 Y0199 002 GOES INTO BAND 7800+ THE 00D LOCATIONS.
1728 aLR  v0101 Y0108 004

1728 0000 88B g 67 0000 0000 0000 HLT »

1726 7801 @888
1727 780% 888
17<8 7907 898
1729 792% @888
1730 7931 888
1731 793% B%8B
1732 7937 888
1733 7803 8288

25 7803 7803 Y0001 LDA (F

60 7902 7907 STA v0102 2F

G2 0800 7925 2 TRD OTAPL

C7 7931 7928 TBY »

87 793% 7937 TGR 3F
67 793% 7907 HLT 28
Fé 8600 7901 3 TBU 8600 Y0101
67 7803 7937 1 HLT 38

QCoCOoCoCcoOoCOoOCOoOOOoOC e GO
1>
@

1738 7901 8BB 0000 7908 Y0101 LIRL 0000 Y0105
1738 7905 888 34 8601 7807 Y0108 LOL1l 8601

1736 7807 @888 29 8603 7809 LDAl 8603

1737 7809 888 37 0Q4o0 7817 SHL 0400

1738 7817 888 90 O00OA 782% SML RA

1739 7821 B88 35 7823 7828 ERSS OOHHH HOQO0Q
1740 782% BBB 20 7827 O0O00CA 8UF RA
174} 7827 B88BB 50 0000 7811 STL 0000

1742 7811 B8B8 0 0G Q004 7815 I1IRl 0004

1743 7815 888 30 7819 7829 LDOLA 00020 00000
17644 7829 888 82 7907 17908 ' TEQ 28 Y0105

- 1749 END BgOP
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2. QADAAD ASSEMBLER PASS :,
TABLE OF CONTENTS
A, AJST# SUBROUTINE .
B, BEGINNING OF ASSEMBLY
Cs CONTROL OPS,
D. DEFINE ADDRESS (DEFN®)
Ee EDIT INPUT CARD
Fo FIND AND RESERVE BEST LOCATION (FARB®)
L+ PROCESS A ADDRESS.
QUTPUT SUBROUTINE.
P. PROCESSING OF INSTRUCTIONS,
Q. MASTER ADDRESS CALCULATOR (FINDw%)
Se SYMBOL TABLE SEARCH (SRCH*
Xe EXAMINE REMARKS FIELO
Zo. ENDING OF ASSEMBLY.
THIS PASS DOES THE ACTUAL ASSEMBLY.
THE SHOW BEGINS AT ROUTINE B.

LR X K 5 B IR K N N I B R R S B I
Q
.
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(wom]Nowe )
|
]

Se SYMBOL TABLE SEARCH (SRCH»)
THIS SUBROUTINE LOOKS UP A 5-CHARACTER
QUANTITY TO SEE IF IT IS IN THE SYMBOL TABLE.

Qi4s ' OP=CODES+REGIONAL ADDRESSES'PAIR ADDRESSES.
' Sl. SCRAMBLE L] SYMaoL TABLE, THERE ARE TwQ EXITSDEPENOING

@ T O T DA g O gy U o, S o S G g S W .

]
O(vesenssovstosnsossvens;(

ON WHETHER THE SYMROL 15 OR IS NOT IN THE
TABLE. ALL REFERENCES TO THE sYMBOL TaBLE
ARE MADE VIA SRCH%,

0154 1] l Sle SCRAMBLE
(mrcawwvertatws e arereswee=) s THE SYM3OL IS CONVERTED TO A THREE=DIGIT NUMe
{ S2. SYMBOLITABLE ) EUL seseselonntnecetnstooentosnnngtssnces DLEF AER TO INDICATE WHERE THE SEARCH WILL START,
(-uv--..-unn-u-n--.."-"“"""""’ 4 TH!S SPEEBS UP THE SEARCH CONSIDERABLY.
NEQ: ¢ t S2. SYMBOLITABLE
] ] I1F THE SYMBOL 1S AT THIS PLACE IN THE
0158 ] ] TABLEs GO TO DEF.
(erovavcevseranaewtecanweew) EQI sossoeioceses)O $3e¢ TABLEIZERO
{ $3e TABLESZERQ ) ] H 1F THE TABLE ENTRY 1S ZERQ«GO TO S4.
(momvowannnerasponmecenasen] NEQSsqese ) ] OTHERWISE WE MOVE TO THE NEXT TaBLE ENTRY

|
O(eevoncvscetsonccestgngponsoge(l

AND RETURN TO S2,
S4, NOT FOUND,

01062 t WE MAVE ENCOUNTERED A NEW SYMBOL SINCE THE
@ O 0 T 0 T g T gy g a2 O v s gy T e W TABLE I 5 1 NI TI ‘LLY “LL ZEROES [ ]
3 S4e NOT FOUND, 000000000 ,000n808 0000000 0000000000000, elUNDEF STORE THE NEw SYMBOL IN THE TABLE MERE

-
[ O (o U gy D W D e W Wy °

AND GO TO UNDEF,

CODING DETAILSS
ON INPUTs RL IS THE SYMBOL+ RA IS UNDEF,
AND /X 1S DEF, OUTPUT IN RB1 1S THE LOCATION
IN THE TABLE+ AND IF DEFINED THE EQUIVALENT
OF THE SYMBOL APPEARS IN RAe THERE IS ROOM
FOR 1000 SYMBOLS. IF THE 1001ST SYMBOL
COMES ALONGes THE MACHINE LOOPS INDEFINITELY.

R BERERBREEREREREBEREEREREREEEREENERE RS
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‘ ---n!“”_ ) "
i .
|
0180 H
(1 -”---u-ﬁ—‘-ﬂu-..m-.-.n--) c Secene )0
( Fle EXAMINE HM.FIELD ) D teeveselosceqslD
s o 0 0100 98y e 0y 0 W g 0 W ¥ H 3eeseoetlossngseV

NNN‘Ol....'..i'...‘l.t...’o
NNTsossenalasotosolencsageV

ERR'.-....'..--.-.V 3
- ' : s
O(v00s0000%0%s00000s0geglorttgnclicreny, il
0209 ' - ' '
. T 0 0 S i ot s T T A T gy B gy g gy PP S B g Y e S . ’ ‘
' Fde USE HAND LEVEL S | t t
L s 05 gy 0 o, TG W e W W 1 1
! ' t '

Oloesneceovsevsgosnseengoglosnegeil
0217 ] = 3 ]

[ TP T i 0 o P T A T gy N gy gy (o P N T B s s O e W . t '

L) F3e¢ ADJUST FOR PAIRS - fesssvesvgestostrgonloncesy)l

o™ " - O gy W s 0 s T o U gy s gy A e . ' ‘

t

$ | ] ]

Qlovtsnsnventonanerereell) 3 [

0248 ] - t '

o 0 0 s o e 0 gy S gy T O s g 0 $ L
< Fide ROOM IN CORE ) NO? sa0e0esenseeell 3
> s D 00 e O g S g o e o 0 o | _ %
YESS 8 3

] H

0237 t -— 1

t

@ T - U s o s R T g 6 gy gy i P NP 4 U P

J F3, ASSIGN CORE ADDR.- foeneoeov,oenetntoossotstosslecsnesnnseygs EXIT

O 0 ) s O O o O s g gy P S e o 0 S |

H
0‘0000'0..‘0..'0000QC.....QO.....'O'Q..‘o

O24¢ s 3

@ T 0 50 o . W s I 2 0 gy W g ey T 00 W g WS e Wy, o

3 Fé6e INITIALIZE !

o Wan W s DD 0 O gy W0 oy g T W s gy OB e Wy 'Y
H
O(eessesnrvstpssessenyei(l

o W A% % A IS S0 TN SR S IS

0264 ] ?
‘ S i o i O S 0 N gy M5 1y s o S s W O 1
“ F7. TRY LEVEL } OKS escoeatesseysll
N e i S P B s D g i T TP o o ap B0y OB ’ t !
NQ? ] : '
¢ ' '
0z&S ] 1 H L]
{ emmeatetneaterananan)  YESlestssatesetseolotessgeloceees)D
( F8e. DRUM EXHAUSTED ) PARTsees0alocssoaratonsnsas)l

(wnrrnnswnnatwnneawerermmesn)  NOS 4460037 t

: H
O(veveneeetevacnesestsnsesnsesl(l

0309 L]
*- " o on 0 00 g oo O e WP P
F9, CALCULATE AQDRESS L]
[ B had ol dad b s O o T D gy G ey WD R o
|
L

S R4 ERERE R EEEREREREEREEEEREEEEN AL RS RREERERE RN REREREEREREREEREEERE RN

Fo

Fle

F2e

3,

Fi,

FSe

Fée

F7e

Fi,

FINO ANO RESERVE BEST LOCATION (FARB*®)

THIS SUSROUTINE 15 USED TO CHOOSE LOCATIONS
FOR A M OR € ADDRESSES OF INSTRUCTIONS
THE CORRESPONOING H=FIELD IS INTERPRETED AND
THE CHOICE 1S MADE ON THIS BASIS,

EXAMINE H=FIELD

IF IT SPECIFIES C(CORE) GO TO F4,

IF IT SPECIFIES D(DRUM) OR 1S BLANK.,

GO TO F3 WITH RB& SET TO Oe

IF IT SPECIFIES H(HIGH SPEED BANDS),

GO TO F3 WITH RB6 EQUAL TO 2

THREE NUMERICS OR +NN MEANS A MHAND=-PICKED
LEVEL OR A CHANGE IN LEVEL ON THE DRUM,TO FZe
TWO NUMERICS HEANS A HANDPICKED H1GH SPEED
LEVELe GO TO F2

ANY OTHER MEANS THE H-FIELD 15 IN ERROR.

GO TO F3 AND TREAT AS BLANK.

USE HAND LEVEL

THE W-FIELD SPECIFIES A HAND PICKED LEVEL.
THIS SUPERCEDES THE LEVEL CALCULATED

BY QADAADe ALTHOUGH IT WILL 8€ CHECKED
LATER BY THE AJST# ROUTINE,

ADJUST FOR PAIRS

IF RB2 CONTAINS % AT THIS POINT Wg HAVE

A PAIR ADDRESS: AND RBo IS INCREASED BY 1.
THE CALCULATED LEVEL IS ADJUSTED i IF IT IS
A MINUS-PAIR ADDRESS. RB& IS NOW EQUAL TOs
08 LOOK ON DRUM

1t LOOK FOR PAIR ON ORUM

2t LOOK FOR HIGH SPEEU

33 LOOK FOR PAIR ADDRESS IN HIGH SPEED AREA
THE SETTING OF RBs IS USED TO CONTROL THE
sPPROPRIATE OPERATIONS BELOW, GO TO Fé,

ROOM IN CORE

IF R32 CONTAINS 5 WE HAVE A PAIR ADDRESS AND
MUST RESERVE 2 LOCATIONS, OTHERWISE 1 LOCA=
TION IN COREe IF THERE IS NO ROOM LEFT IN
THE BOOO-8999 AREA, A SEMICOLON ERROR
INDICATION IS GIVEN AND WE TRY HIGH SPEED
ACCESS BY GOING TO F3.

ASSIGN CORE ADDR.,

CALCULATE THE EQUIVALENT OF THIS ADDRESS

AND THE ADDRESS ONE LESS IN CASE OF A PaIR
ADDRESSe EXITe

INITIALIZE

CALCULATE THE STARTING DRUM LEVEL¢+ AND ALSO
MAKE AN EXTRA COPY OF LEVEL 199 AS LEVEL =1
IN CASE OF PAIR ADDRESS PROCESSING.

TRY LEVEL

IF A DRUM ADDRESS SATISFYING ALL THE
REQUIREMENTS INDICATED BY RB& EXISTS ON THIS
LEVELe GO TO F9.

DRUM EXHAUSTED

IF THE LEVEL WAS HAND CALCULATED, A SEMICOLON
ERROR 1S INDICATED THE FIRST TIME STEP Fa
1S EXECUTED.

IF WE HAVE GONE ALL THE WAY ARGUND THE ORUM¢
A SEMICOLON ERROR IS GIVEN AND THE ADDRESS
0000 1S ASSIGNED. TO Fill,.
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S0 o8 S» ue SN B o
|

IF WE MAVE EXHAUSTED THE HIGH SPEED BANDS,
A SEMICOLON ERROR 15 GIVEN AND WE TRY THE
WHOLE DRUMe GOING TO Fée
OTHERWISE WE STEP TO THE NEXT DRUM LEVEL
AND RETURN TO F7.

F9e¢ CALCULATE ADDRESS
Wt TRY TO FIGURE DUT WHAT DRUM ADDRESS WE
MAVE POUNDs PICKING THE SMALLEST ACCEPTABLE
ADDRESS ON THIS LEVELe A SINGLE WORD OF
40 3I1TS IS KEPT FDR EACH DRUM LEVEL.
CORRESPONDING TO BaANDS 00 THRU 78, THE S~BITS
COVER BANDS 00 THRU 18+ 4-RITS 20 THRU 38,
AND SO ON.

F1O+RESERVE ADORESS,
FOR A PAIR ADDRESS THE ADDRESS IN THIS BAND
ON TWO ADJACENT LEVELS IS RESERVED.
OTHZRWISE A SINGLE ADDRESS IS RESERVED, BY
TURNING ITS B8IT OFF IN THE TABLE., AFTER THE
OPERATION: LEVELS =1 AND 199 ARE COMBINED
AS LEVEL 199,

Fll.FINISH UP
CALCULATE THE ADDRESS ADJACENT TO THE ONE
FOUND IN CASE OF A POSSIBLE MINUS-PAIR
ADDRESSe AND EXIT,

CODING DETAILS!?
INDEX REGISTERS 1 2 AND 3 ARE NOT CHANGED 8Y
FAR3®e ON INPUT THE M FIELD 1S SPECIFIED
BY R83¢ THE CALCULATED BEST DRUM LEVEL IS IN
RAv AND THE EXIT 1S IN RL, THE QUTPUT
LOCATION FOUND IS IN RA AND AN ADJACENT
LOCATION IS STORED IN A SPECIAL TABLE,

0547 L]

© T T s i oo o T B g T s g s TR e s O e e

! FlO«RESERVE ADDRESS, t
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0360 '
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a

L FLll«FINISH UP 0000000800000 00,,000000%,0000s00000000s0 EXIT
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MASTER ADDRESS CALCULATOR (FIND¥)
THIS SUAROQUTINE Is GIVEN THE CONTENTS OF
THE SYMBOLIC A«My DR C FIELD OF THE CARD AND
ANALYZES IT, THERE ARE TWO EXITS: ACCORDING
TO WHETHER THE ADDRESS IS DEFINED OR NOT,
WHAT KIND
1F B8LANK GO 70 Q2.
IF SELF. GO TO Q3,
1F FOUR RIGHTHAND PARTS ARE NUMERICo TO Q4
IF THE LEFTHOST CHARACTER IS BLANK'HOWEVER,
Go TO Qs
IF LOCAL FORUARD ADDRESS, TO Q7,
IF LOCAL BACKWARD ADDRESS, TO @8,
IF LOCAL PLAIN ADDRESS Ne TO GS.
1F PAIR ADDRESS.SET RB2 TO 5 AND GO TO QidQ.
IF THE SYMBOL FAILS TO PASS THE ABOVE AND
BEGINS WITH A NUMERIC+ GO TO Q6.
OTHERWISE IT Is SYMBOLICY wE SET RB2 TO 4
AND GO TO Q10.
BLANK 3 ZERO
IF 'SLANKY IS 2ERD, THE BLANK ADDRESS IS
UNDEFINED, AND WE O TQ UNDEF,
ELSE TO QEF.
YAr LOCATION
THE * IS DEFINED AS THE VALUE OF A LOCATION,
1F IT APPEARS IN As OR IN CERTAIN CONTROL OPS
IT 15 THE VALUE OF THE PRECEDING A LOCATION,
TO DEF,
CHANGE TO RO00O,
CHANGE THE REGIONAL ADDRESS TO ROQ00 AND SET
RB2 TO ZERO, wE GO THEN TO LOOK THIS uP
IN THE SYMBOL TABLE. AT STEP Q10,
PROCESS ABS ADDR,
IF ANY PART OF THE AODRESS IS BLANK OR
HAS 20NES OF 2 OR 3+ GO TO Q8¢ OTHERWISE
USE THE ZONES TO PRODUCE UNDIGITS FOR ABCFGHe
AND SEND THE RESU_TING ADDRESS TO DEF,
ERROR
SET UP ERROR FLAG FOR CURRENT FIELD
AND SET THE ADDRESS TO ZERQ. TO DEF.
1 (N) t2ERD
IF THE FORWARD LOCAL TABLE ENTRY FOR N IS
ZERO IT I35 UNDEFINFD'WE GO TO UNDEF, ELSE IT
1S NEFINED AND DEFP.
J(N) 1 2ERO
IF THE BACKWARD LOCAL TABLE ENTRY FOR N I8
ZERO 1T IS UNDEFINED AND WE GO TO Q& SINCE
THIS SHOULDN'T MHAPPEN, ELSE IT IS A
DEFINED ADDRESS WHICH IS SENT T0 DEF.
1 (N) s ZERO
IF THE FORWARD LOCAL TABLE ENTRY FOR N IS
ZERy THIS ADORESS IS UNDEFINEDs GO TO UNDEF .
ELSE IT IS DEFINED AND WE TRANSFER IT TO THE
BACKWARD LOCAL TABLE AND EXIT 10 DEF,
IN EITHER CASE RESET FORWARD LOCAL ENTRY Qo

Ql0+SRCH#

SEARCH FOR THE ITEM IN THE SYMBOL TABLE.




DIVISION OF SPERRY RAND CORPORATION
PHILADELPHIA, PA.

IN CONSIDERATION OF THE RECEIPT OF THIS DOCUMENT, THE RECIPIENT AGREES NOT TO

REPRODUCE. COPY, USE OR TRANSMIT THIS DOCUMENT AND/OR THE INFORMATION THEREIN CONTAINED,
IN WHOLE OR IN PART. OR TO SUFFER SUCH ACTION BY OTHERS, FOR ANY PURPOSE, EXCEPT WITH THE
WRITTEN PERMISSION OF SPERRY RAND CORPORATION,AND FURTHER AGREES TO SURRENDER

SAME TO SPERRY RAND CORPORATION, UPON DEMAND

' 2
: t
t '
- ' '
' s
: s ‘
‘ O(000c0snereveentoergncoetsvgncnnvenconreeil t IF FOUND+GO TO DEF ¢ADJUSTING FOR REGIONAL
ose1 ! ' ADDRESS IF NECESSARY. IF NOT FOUND¢ WE GO

‘ A e W IR O gy Wy o, g T SR G g i T G O ,

TO UNDEF.

EQY o0000ccetttotcscsstognncsccacssnsese’tUNDEF

{ @9 I(N)IZERO ) ' CODING DETAILS!
¢ - “tnnpewtenmnwwen) NEQloosaoeeet00crsertotooosssenennnees! DEF INPUY TO FIND* IS DEF IN RX AND UNDEF IN RL.
t RB3 CONTAINS THE FIELD TO BE EXAM]INED,
. O( 00000000900 c0000089,800a080,0000080000000008g000s0(7) AT EXIT DEF, RA CONTAINS THE DEFINED
sl ¢ EQUIVALENT IN ITS ¢ ADDRESS POSITION.
(vomeecstant e caametnnann®) DEFloesstcees®s0,0c0000000000000000000es DEF AT EXIT UNDEF+ RB2 CONTAINS INFORMATION

( Q1O+ SRCH™ )

(u------u-nu-.----a---”q---’ UNQ3‘...‘..‘...'.....'.."..’........‘.Uwgg

ABOUT THE TYPE OF ADDRESS AS FOLLOWS!
0% REGIONAL
1t LOCAL FORWARD N IS IN RBS

21 BLANK
3t LOCAL PLAIN N IS5 IN RBS

Js SYMBOLIC SPOT IN SYMBOL TABLE 1S RB1
K3 PAIR ADDRESS RB5 IS O FOR &¢ 1 FOR =

B EEEREEREETEEEREREREEREERER




DIVISION OF SPERRY RAND CORPORATION
PHILADELPHIA, PA.

IN CONSIDERATION OF THE RECEIPT OF THIS DOCUMENT, THE RECIPIENT AGREES NOT TO

REPRODUCE.COPY. USE OR TRANSMIT THIS DOCUMENT AND/OR THE INFORMATION THEREIN CONTAINED.

IN WHOLE OR IN PART. OR TO SUFFER SUCH ACTION BY OTHERS. FOR ANY PURPOSE, EXCEPT WITH THE
WRITTEN PERMISSION OF SPERRY RAND CORPORATION,AND FURTHER AGREES TO SURRENDER

SAME TO SPERRY RAND CORPORATION, UPON DEMAND

(mww=INwwe)
'
!

De DEFINE ADORESS (DEFNw)
THIS SUaROUTINE IS USED AFTER FIND® HAS
DETERMINED AN ADORESS IS UNDEFINED. IF THIS

Ous>y s 1S NOT AN ERROR CONDITION, SOME WAY OF
¢ mEne ety ntnteneeen) REGliesqee )0 CALCULATING AN ADDRESS, USUALLY FARB®, IS
( Dle WHAT TYPE ) NF! soveonloso®o0e0s®08ssatecsntoctsvssee EXIT USED AND THEN THIS ROUTINE DEFN® TAKES OVER.
({covnensnrrarun i ecarrvancenw) BLKIgee,0ele000 00000000000 000s0vs000ee EXIT Dile WHAT TYPE
N setooalesntesecevtvesstosesevtcsnsee EXIT 1Ff THE ADORESS TO pE DEFINED 18 REGIONAL,
SYMS s ovcoalonstonenssosoparsssnatoncoss EXIT 80 10 D2

IF LOCAL FORWARDENTER IN I TABLE AND ExIT.
IF BLANKe ENTER IN 'BLANK®* AND EXIT.

=1 sessesteseeerll
t {4

O(sesesevstevcopqgesases(l) s IF LOCAL PLAINs ENTER IN U TABLE AND EXIT.
0301 - ] ] 1F SYMBOLICe: ENTER IN EQUIVALENTS TABLE, EXIT
o - ety 8 gy s T 8 0 e e L] IF PAIR ADDRESS: GO TO D3,
] D2+ CALCULATE BASE foev0ss0ePangsensotasclotedgoetoscvavennoes EXIT Dée CALCULATE BASE

@ Y T s 0 S S i T gy S gy o TP o A T W t

3
O(revsecsctososssctesgnancnstesil

REGIONAL ADDRESSES ARE DEFINED ONLY By
CONTROL OPS LIKE BLRe THE DEFINING ADORESS
MINUS THE INCREMENTs THE ADDRESS CORRESPON=

0509 t DING TO ROO0Oe IS STORED IN THE
@ W U g s A G D 48 DV g B g gy s O o mp W o e EQUI VALENTS TABLEO Ex IT'
] D3« STORE TwO. $06000060 0000000 e800e00840s000nvotavveee EXIT D3« STORE TWO.

 Rd - - W S g W an e o

THE DEFINED ADDRESS IS STORED IN THE sYMBOL
TABLE, THEN & IS CHANGED TO = OR VICE VERSA
AND THAT SYMaOL PLUS ITS EQUIVALENT ARE ALSO
STORED AWAY, THE ASSUMPTIQON IS MADE THAT
FARB® WAS USED TO CALCULATE THE ADDRESSES,
EXIT,

CODING DETAIL?
THE XIT 15 INPUT IN RL AND THE CALCULATED
ADDRESS IN RA, OTHER INPUTS ACTUALLY USED
ARE 782 TO TELL THE TYPE.« AND R81 AND RES TO
GIVE EXTRA INFORMATION AS SUPPLIED BY THE
FINO® SUBROUTINE. AT EXIT. RA CONTAINS THE
NEFINED EQUIVALENT,

LR 2R X 2K R R N IR X S R I I IR R I N B A K I I N I I R X I B &
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‘--a.!"--_ )
4

1]
0536 L]

‘---u-----cuuu----uﬁ.‘,-u----’ Ooo‘.'.“............OQ'..QOQO.QOQ..‘Q. Exlr

( Ale WHAT TYPE ADDRESS ) 40004004410

( - 0 10 e O 8 1 Py 0 11y T g s 0 S 0 ) C00Ceese eslesoves)O

L] ]

O(esvsneesvetysngennoseln ]

0544 L] H

o™ - U0 oy o T i O S 4
8 Aa. FIGURE DRUM ROLL t s
[ Rad - s Wy e Rt g P W Wy o '
3 L
O(res00e00e0y00e0000,0000000,0(D

0552 H

O 0 T s 0 s 0 Tt U W0 s in T O W oy SRy Wy

s A3, CHECK BAD TIMING. P aseeeesngogneted 000000 ,000000000u0000s EXIT

@ TV o D g i O U R 4 S o S g e e O e i gy Y P .

ERREERREERERPRE SRR ERE RS

Ae

Al.

AZe

A3,

AJST« SUBROUTINE.
THIS SUBROUTINE IS PARY OF THE WAY GADAAD
FINDS LATENCY. AJST* 1S USED ON M AND C
ADDRESSES. FIRST AN OPTIMUM LEVEL
'OPTIM? IS CALCULATED BY QADAADI AJST» USES
THIS TO FIND THE CURRENT LEVELy GIVEN THE
ACTUAL M OR C ADDRESS.
WHAT TYPE ADDRESS

IF THE ASSIGNED ADDRESS D HAS ANY UNDIGITS
IT IS ASSUMED TO BE IMMEDIATE ACCESS AND
'OPTIMY IS THE ANSWER. EXIT,.

IF THE ASSIGNED ADDRESS D IS ON THE HIGH=
SPEED BANDS: GO TO A2,
IF THE ASSIGNED ADDRESS O IS ON THE STANDARD
PART OF THE ORUMs p IS THE ANSWER, GO TO A3.
FIGURE DRUM ROLL
THE ANSWER IS O-OPTIM MODULO 50
ADDED TO OPTIM,
CHECK BAD TIMING.
IF O COMPARED TO OPTIM INDICATES A WAIT OF
48 OR 43 ON HSB OR OF 198 OR 169 ON REST OF
DRUMs THE ERROR FLAG = IS PUT ON THE LISTING.

CODING DETAILS!

INPUT IS THE ASSIGNED ADDRESS IN RA AND THE
EXIT IN RLe OUTPUT IN RA IS SOME LOCATION
ONXTHﬁ APPROPRIATE DRUM LEVEL,

EX1T,.
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(wemNw=w) » 0. OUTPUT SUSROUTINE,
s * THIS ROUTINE IS USED TO TRANSMIT AN ASSEMBLED
) » INSTRUCTION TO THE OUTPRUT TAPE,
0571 s *  Ol. TRAWSFER
1 T 0 B 08 e O W e 0 e 9 e Wy » THE Lac ATION 18 IN THE FORM RRROSOAAAA WHERE
' Oles TRANSFER ' » RRR ARE RELOCATION DIGITS COPIED FROM THE
. .--u-n---u-w-._-v--...“--una-u. " c Aﬂﬂ ' s I s THE ASSE HSLEO s IGN v AND AA‘A xs
' * THE ASSEMBLED LOCATION, MOVE THE LOCATION
' » AND THE ASSEMBLED INSTRUCTION INTO THE
Os7e ' * OUTPUT BUFFER.
“ 02« BUFFER FyLL ) NOS oevcasenve® ocectoc,aatovsectosonse EXIT o IF THE BUFFER DOES NOT HAVE S0 INSTRUCTIONS
YESS 1@ * 03, WRITE TAPE
] » WRITE THE BUFFER OUT ON THE OUTPUT TAPE AND
.~_~__°562 ! . * CLEAR THE BUFFER AGAIN. EXIT,
W 0 s WP A T gy T g gy, e VD O 0 SO g T s g *
3 03+ WRITE TAPE e0000009 0000000 0000000000000 0oso0cose EXIT &
o M - 0y 0 O e s ]
3
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' Ede MOVE COMMENTS ot
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3 Ede EDIT OP COQUDE. '
@ 0w S 0 2 0 0 O 1 4 1 0 o D O O AWy
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0715 ]

0199 0 0 s o T 0 D gy W gy o s YO e - )

( E7« INPUT BUFFER EMPTY )
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0720 s
@ T D D s W U G O g O gy oy, oy U OB e e i TR N T »
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Q{veveverersedtosnsssoege
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OFF loaetenseatt®enctatntosesotatasoncons
CONTeete0aesst® 0000000000t atnsctonsnee
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BAN e s0ese0nee® 0000808 0ac00000c000rass

Ca
C7

P1
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El.

E2.

E3.

Ede

€5,

Ebe

€7,

Ese

Eje

EDIT INPUT CARD.

THIS 1S WHERE THE PROCESSING OF EACH CARD

STARTS, THE PURPOSE IS5 TO TAKE THE INFOR=

MATION FROM THE INPUT TAPE AND TRANSFER IT

TO THE PRINTER AREA REAODY T0 BE PRINTED AND

ALSO EDIT IT INTO o FORM MORE DIGESTIRLE FOR

ASSEMBRLY PROCESSING.

THE CARDS ARE REPRESENTED AS 20 ®WORDS ON

TAPEy2 A ZONE WORD IMMEDIATELY PRECEDING 1TS

CORRESPONDING NUMERIC.

O¢1 LINE NUMBER

2¢3 A AR AH AS

eSS M MR MH AS

&¢7 ¢ CR CH A5 1111123330

Be® OP IR AS 1112000000

10«19 REMARKS AS 01l111llees

CHECK LINE NOo

IF THE LINE NUMBER 1S NOT EXACTLY 1 HIGHER

THAN THE PRECEDING: STOP THE MACHINE AND

THEN RETURN 10 El.

TRANSFER

MOVE THE LEFT HALF OF THE CARD TO THE PRINTER

AREA EDITING IT SLIGHTLY FOR READABILITY.

SEPARATE OFF Ry H,

EDIT THE A~ARAHiMuMRaMHeCCR«CHe CHANG ING

THE SYMBOLIC PORTION TO A SINGLE WORD WITH

THE ZONES AT THE LEFT3 ZZZ2ZNNNNNi

ACCUMULATE TME R DIGITSe AND PUT THE

H=FI1ELD INTO THE FORM OOZZZ200NNN.

MOVE COMMENTS

MOVE THE REMARKS FIELD INTO REGION Re

CONSTRUCT CONSTANTS

PUT TOGETHER THE M AND C FIELDS INTO

POSITIVE CONSTANTS MCeMCZyAND MCN AS THE

CON NUM ZON CONTYROL OPS ARE SUPPOSED TO DO.

EDIT OP CODE,

PUT THE OPERATION CODE FIELD INTO THE FORM

BaZZZABNNNe THIS FORM IS USED BECAUSE IT

CANNOT CONFLICT WITHM ANY SYMaOL IN THE

SYM30L TABLE,

PUT THE IR FIELD INTO THME FORM ZOQCODOONUO,

INPUT BUFFER EMPTY

IF THE CURRENT INPUT BUFFER IS NOT YET

EMPTYs GO TO E9,

SWAP AUFFERS

AN INPUT AUFFER HKAS ALREADY BEEN LOADED

WE SWAP INPUT BUFFERS AND INITIATE READING IN

TO THE EMPTY BUFFER.

OP SRCH=,

I 0P 1S 'ONY GO TO CO6,

IF MASTER SWITCH IS OFF GO TO C7.

ELSE sSEARCH FOR OP.CODE IN THE SYMBOL TABLE.
IF IT 1S A CONTROL OPy GO TO Cl.

IF IT 18 A MACHINE SYMBOLIC OP, GO TO THE

MAIN PROCESSING ROUTINE Pi,

Ir IT IS5 NOT IN THE TaBLE, GIVE AN ERROR

INDIFATION AND CHANGE OP TO 57+ GO TO Pl

1111123330
1111125330
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Le

Lis

L

L3,

Lide

LS.

PROCESS A ADDRESS.

THIS ROUTINE IS USED FOR INSTRUCTIONS AND
ALSO FOR CONTROL OPS CON'NUM. AND ZON,

CHECK BLANK A

IF A IS NOT BLANK BUT THE PRECEDING INSTRUC=
TION HAD A BLANK ADDRESS: GIVE AN ERROR
INDICATIONs

FINO® A,

FIND A (ROUTINE @), IF IT IS ALREADY DEFINED.
GO TO Lide

FARB%DEFN®,

A 15 AN UNDEFINED ADDRESS, IF IT IS REGIONAL.,
LOCAL FORWARDe OR BLANK THIS IS AN ERROR
CONDITION AND A NEw LOCATION IS ASSEMBLED.
OTHERWISE USE THE | INE NUMBER AS RANDOM DRUM
LEVEL AND GO THRU FARB#® (ROUTINE F) AND
DEFN® (ROUTINE D)o
ADJUST A LEVEL.
IF THE NEW A ADDRESS MATCHES THE LAST M OR C
ADDRESS: USE THEIR LEVEL. EXCEPT ON M ADDRESS
MATCH WHERE THE C ADDRESS MAD UNDIGITS, IN
THE LATTER CASE THep PREVIOUS C LEVEL IS USED.
OTHERWISE UsSE THE A ADDRESS AS THE DRyUM LEVEL
ZERO TO BLANK.
THE LOCATION 'BLANK' IS SEY TO ZERO SINCE AT
THIS POINT BLANK ADDRESSES ARE UNDEFINED,
EXIT,.
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P, PROCESSING OF INSTRUCTIONS

Ple PROCESS A
EXECUTE THE L ROUTINE,

P2, CALCULATE M QPTIM
IF THE IR FIELD IS NON BLANK AND NOT A
LITERALY ADD 1 TO A LEVEL FOR INDEX REGISTER
MODIFICATION TIME, THEN ADD THE APPROPRIATE
AMOUNT TO GET THE OPTIMUM M ADDRESS LEVEL,
AS DETERMINED 8Y THE OPERATION CODE.
PUT THIS IN OPTIMe,

P3¢ LITERAL
x#srus IR FIELD CONTAINS A NUMBER SIGN GO TO

S,

P4, FIGURE INDEXING
ADJUST BIT 4 OF THE OPERATION CODE AND
THE SIGN OF THE RESULT TO GIVE THE INDEX
REGISTER MODIFICATION DESIRED, GO TO P6,

PSe CREATE CONSTANT
GO THRU FARB* AND AJST® (ROUTINES F AND A)
TO DETERMINE AN ADDRESS AND DRUM LEVEL FOR
THE (_ITERAL CONSTANT. ASSEMBLE THE POSITIVE
CONSTANT INTO THIS LOCATIONs (ROUTINE O)
TRANSFERRING THE MR DIGIT INTO AN AR DIGIT
FOR THE CONSTANT.
MARK THE C FIELD BLANK AND G0 TO P9,

P6e FIND® M, ,
FIND M(ROUTINE Q). IF IT 1S ALREADY DEF INED»
GO TO P8,

P77« FAR@%y DEFN*,
M 1S AN UNDEFINED ADDRESS, IF IT IS
REGIONAL OR LOCAL PLAIN THIS IS AN ERROR
CONDITION AND 2ERO IS ASSEMBLED. IF IT IS
BLANK AND IF TMg OP=CODE 1S ONE THAT [GNORES
Me » IS ASSEMALED,
OTHERWISE FARB* AND OEFN® (ROUTINES F,D) ARE
USED TO DEFINE M ON THE BASIS OF OPTIM aNp
THE MH-FIELD,

P83+ ADJUST M LEVEL
THE DRUM LEVEL AT THIS POINT IS NOW
DETERMINED BY SUBROUTINE A,

P9« CALCULATE C OPTIM
WE BEGIN TO WORK ON THE C ADORESS NOW,
THE OP CODE FOUND IN THE SYMBOL TABLE IS IN A
SPECTAL FORMAT OPTSOOMMCC,
HERE AP IS THE TWO DIGIT OPERATION CODE.
€ IS § FOR IGNORE Ce 2 FOR IGNQRE M,
MM AND CC ARE INCREMENTS FOR DETERMINING
LATENCY. T IS THE TYPE OF LATENCY RULE
REQUIRED AS FOLLOWSS
08 ¢ 1S MMCC FIXED LEVEL,
18 ¢ IS MMCC FIXED LEVEL.
21 C 1S A+CC
3t SHIFT COMMANDS C 1S A+N4CC,
WE NOW CALCULATE OPTIM FOR Co+ ACCORDING TO

, THE RULE GIVEN BY T

PLOFIND* Co.

!
l
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FIND C(ROUTINE Q), IF IT IS ALREADY DEFINED

GO TO P12,
Pl1eFARB#vDEFN*®.

C IS AN UNDEFINED ADDRESS, IF IT IS
REGIONAL OR LOCAL PLAIN' THIS IS AN ERROR
CONDITION AND 2ERO 1S ASSEMBLED,

IF IT IS BLANK AND THE OP«CODE IGNORES C+
IT 1S MADE EQUAL TO M. OTHERWISE FARB% AND
DEFN% (ROUTINES FoD) ARE ACTIVATED TO DEFINE
C ON THE BASIS OF OPTIM.
BLANK ADDRESS WERE MAY BE PUT IN BOOA
OR B0OOF REGION OF CORE,

PLl2.ADJUST C LEVEL
THE NDRUM LEVEL AT THIS POINT IS NOW
DETERMINED BY SUBROUTINE A,

P13 SYNTHESIZE

THE OPs M AND C ARE NOW PUT TOGETHER

INTO A TEN=DIGIT INSTRUCTION.

Ply«ASSEMBLE
USE ROUTINE O TO QUTPUT THE ASSEMBLED
LINE OF CODE,

P1S.EDLIT
THE ASSEMBLED INSTRUCTION IS EDITED AND
SENT TO THE PRINTER AREA,
FOR CONTROL OPERATIONS, HOWEVER: THIS PART
1S 3T TO BLANKS,

P16+FLO¥ CHART
IF THE CONTROL OPERATION FLO
HAS APPEARED EARLIERe GO TO THE FLOW=
CHARTING ROUTINE Xie

P17« PRINT
MOVE THE REMARKS TO THME PRINTER AREA FROM
REGION Re TAKE ALL ERROR CONDITIONS THAT
HAVE AEEN DETYECTED AND PUT THEM ON THE LIST-
ING. THERE IS ROOM FOR AT MOST 5 ERRORS.
INTERROGATE THE PAGE=LINE COUNTER TO SEg IF
A SKIP TO NEXT PAGE IS NECESSARY,
FINALLY PRINT THE LINE, AND GET READY FOR
THE NeXT LINEe GOING TO EI,
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Ce

lof

C2,

C3.

Cle

C3e

Cbho

C7?e

CONTROL OPS,

BRAN~H TO OP 5

IF 0™ 15 BLANKy GO TO iS5,

FOR CON.NUM,ZON+ALFs GC TO C2»

FOR SLABLR GO TO ¢l

FOR COR GO TO Cu.

FOR £QU GO TO C5.

FOR HHHMe¢ SET M INTO HTAG ANO GO TO PLS,
FOR OFF GO TO Cé&

FOR FLOs SET FLOHCHARTING TAG ON AND GO YO
P15 ALSO.

FOR PAT+PRINT THE AVA!LAleer TABLE AND

GO TO Ei.

FOR TYP, HALT AND INSERT RA IN TYPE OF PROG,
Go TO Pi5.

IF AN ERROR OCCURS WMILE PROCESSING ONE OF
THE ABOVEs NO ADDITIONAL ACTION TAKES PLACE
AND WE GO TO Pis,

FOR END¢ GO TO THE ENDING ROUTINE 21.
PROCESS A

USE ROUTINE L TO GET THE A ADDRESS»

THEN USE THE IR FIELD TO INDICATE THE

SIGN AND GO TO P1lu TO ASSEMBLE THE INSTRUC=
TIONe

UPDATE AVAIL TASBLE

CHECK CH=FIELD FOR INCREMENT, IF BLANK,

USE 1+ ELSE USE CH MOD 100 FIND® M,

1F UNDEFINED, ERRORs IF C IS BLANK: SET

C EQualL TO M, ELSE FIND* C, IF UNDEFINED,

ERROR, FIND THE STARTING pLACE IN THE

AVAILABILITY TABLE, AND KEEP RESFERVING OR

UNRESERVING ONE LOCATION AT A TIME

UNTIL DONE. G0 TO CS5e

RESERVE CORE

IF M 1S UNDEFINED, OR THERE ISNT ENOUGH ROOM
IN CORE THIS IS AN :RROR. QTHERWISE RESERVE

THE SPACE IN COREs. AND GO YO Cu,

DEFINE ADODRESS

FIND A (ROUTINE Q), IF DEFINEDs OR IF a

PAIR ADDRESSe THE A FIELD IS IN ERROR: ELSE
IF NONBLANK DEFINE IT (ROUTINE D).

GO TO P15,

ON OFF

1F M ADDRESS MATCHES THE TYPE OF PROGRAM: THE

MASTER SWITCH 1S TURNED ON OR OFF, GO TO P15,

ASSEMILER OFF

1F FLOWCHARTING, GD TO El.

OTHZRWISE PRINT THE WORU OFF ON THE LISTING.
RETURNING TO P17,
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EXAMINE REMARKS FIELD

THIS ROUTINE 1S ENTERED ON EVERY CARD EXCEPT
PAT AFTER FLO HAS APPEARED,

THE PURPOSE IS TO SEND INFORMATION TO PASS 3
FOR FLOWCHARTING, THIS INFORMATION IS
TRANSMITTED AS A "MADE=UP-MACHINE® OR MUM
PSEUDACODE. SPECIFICATIONS OF MUM GIVEN

IN THE PASS 3 LISTING.

WHAT nK FIELD

COLUMNS 32-3% ARE THE DOCUMENTATION KEY OR DK
FIELD, AND THEY CONTROL THE FLOWCMARTING OPER
ATION,

IF THE DK FIELD IS BLANKs GO TO X2,

IF IT 1S G¢ BLANK IT OUT AND GO TO P17.

G 1S USED TO PUT REMARKS ON THE ASSEMBLY
LISTING.

IF IT 1S CODIe THIS IS THE BEGINNING OF THE
WORDS CODING DETAILS. TO X3,

IF IT IS TABLe THIS IS5 THE BEGINNING OF THE
WORDS TABLE OF CONTENTSe COMPILE THE DK
FIELD AS AN 03 OP IN MUM CODE. THIS SPECIAL
CASE IS EXAMINED By PASS 3, THEN GO TO X3.
IF IT 15 THE FORM Ke THIS INDICATES A NEW
SECTION WITH KEY K, GO TO Xxe.

IF IT IS OF THE FORM KN, OR KNN, IT IS A NEW
SUBSECTION NAME . CHECK THAT THEY ARE NUM=
BEREND SEQUENTIALLY AND IF NO ERROR GO TQ X,
ANYTHING ELSE IS A CONDITION NAME, TO XSe
SCAN FOR ¥

LOOK THROUGH ALL REMARKS FOR A NUMBER SIGNe
GATHER TOGETHER THE SHARACTERS FOLLOWING ITe
UP UNTIL THE NEXT CHARACTER WITH UNDIGITS.
THE PRINTING CHARACTERS + AND / ARE NOT
NELIMITERSe THE OTHERS ARE,) THIS FORMS THE
BRANCH WORDe IF NO CONDITION PRECEDED.
COMPILE AN 09 OP. IF THE BRANCH WORD REFERS
To THIS CHARTe PUT M AND C INTQ THE LAST
COMPILES INSTRUCTIONe PUT A RECORD FOR THIS
ENTRY AND N IN THE STOP TABLE A5 THE LAST
ARANCH TO Me OTHERWISE, COMPILE THE BRANCH
WORD INTO THE MUM CODE,

TRANSFER REMARKS

If THE REMARKS AREN'T ALL BLANK: COPY THEM
ONTO THE COMMENTS TAPE 7. GO TO P17 UNLESS
DK FIELD WAS X IN WHICH CASE WE GO To

E1 DIRECTLY.,

COMPILE 01 OP

COMPILE AN O1 OP FOLLOWED BY THE LINE NUMBER,
AND TRANSFER THE SUBSECTION NAMgs COLUMNS
32«60y TO THE MUM CODE AREA AND THE COMMENTS
TAPE ALSO: TO P17

SOMPILE rONDITION

BLANK OUT THE DK FIELD, IF COLS 36=40 ARE
BLANK THIS INDICATES A BRANCH TO THE NEXT
SECTION S0 AN 08 OP 1S SELECTED, OTHERWISE
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THE LaST OP COMPILED IS INCREASED BY i,
IF IT WAS AN Q1+ SELECT OP 06 ELSE SELECT
OP 08, FINALLY COMPILE THE SELECTED OP
FOLLOWED 3Y THE CONDITION NAME, GO TO X2
TO 3CAN THE REST OF THE REMARKS.

X6e FINISH PREV SECTION
COMPILE 03 OP AND THEN PUT OQUT A
SENTINEL ON THE COMMENTS TAPE, WRITE THE
STOP TABLE FOLLOVWED BY alLlL THE MUM COpE
ON THE CONTROL TAPE &« THERE IS ROOM FOR
ABOUT 1500 LINES OF MUM CODE.

X7¢ INITIALIZE
RECORD THE NEW KEY LETTER SKIP TO THg NEXT
PAGE ON THE ASSEMBLY LISTING.
WRITE THIS LINE ON THE COMMENTS TAPE AND
RETURN TO P17,
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Ble

B2

B3,

84,

BEGINNING OF ASSEMBLY
CHECK INPUT TAPE

IF INPUT TAPE ISNT READY+HALT AND RETURN
Y0 d1.
READ BLOCK
READ IN FIRST 8LOCK INTO INPUT 3UFFER
UNLOAD FIRST TAPE BUFFER AND INITIATE
READING SECOND BLOCKs THE INPUT TAPE IS
ALWAYS READING ONE BLOCK AHEAD, THERE MUST
THEREFORE BE AN EXTRA MASH BLOCK AFTER THE
ENDING SENTINEL
EACH TAPE BLOCK CONTAINS 10 LINES,
INITIALIZE
SET LOWER CORE AVAILABLE
SET 3LANK ADDRESS UNDEFINED
SET FLO MODE OFF
SET LINE COUNTERS TO ZERO
SET FORWARD AND BACKWARD LOCAL TABLES
{1 AND J TABLES) Tp UNDEFINED.
SET DRUM STATUS SO THAT 0001 TO 4999
ARE AVAILABLE
SET HHH BLANK,
OUTPUT GETS LOADER
WRITE LOADING ROUTINE ON OUTPUT TAPE.

NEITHER TAPE IS EVER REWOUND BY THE PROGRAM.

WE ARE NOW READY T0 TAKE OFFGOING TO E1,
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24,
25,

26,
27,

ENDING OF ASSEMBLY,

FIND® M,

FIND M, IF UNDEFINED. HALT AND THME OPERATOR
1S SUPPOSED TO FILL RA WITH THE RIGHT THING.
ASSEMBLE TRANSFER

ASSEMSLE HLY HHHM MLOC INTO LOCATION 0105
WHICH WILL CAUSE THE LOADING TO STOP WITH
THIS INSTRUCTION.

CLEAN OUTPUT BUFFER.

WRITe THE LAST gUFFER LOAD ON THE OQUTPUT
TAPE., PRINT THE END LINE AND THE ERROR
INDICATION ON THIS LINE IS5 BLANK IF AND ONLY
IF NO ERRORS OCCURRED DURING ASSEMBLY,
EJECT PAPER

SKIP THE PRINTER PAPER ABOUT 2 PAGES AWEAD.
FINISH FLO

FINISH PROCESSING THE _LAST SECTION OF FiLOW~
CHART: IF ANY (SEE X6¢ EXCEPT COMPILE

04 INSTEAD OF 03 OP)e

HALT

HALT THE COMPUTER. PASS 2 IS FINISMED,
FLOWCHARTING

IF NOT FLOWCHARTINGe LOAD THE ASSEMBLED
PROGRAM, IF FLOWCHARTINGGO ON TO PASS3,
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