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ADD
ALUC
ALUO
ALUS
ALUZ
AND
AONES
AZERO
ASGPR
ASGPRL
ASGPRR
ASP
ASSPEC
BSSALY
BSSMIR
BSSOVR
8SSP
BSGPR
BSSPEC
CRY|
DECA
DECB
DECODE
DECODS
EOR

FT
GPROUT
GPRS
IBRS!
IFsALU
IFSMIR
IFSOVR
IFsp
INCA
INCB
INCP
INCSC
I0R
[0SR
KouT
LFT
LIT
LOG
MEMC
MEMCS
MIR
MIRS
MSK
NORM
NOTA

THE FOLLOWING ARE SUPPLEMENTAL OPCODES

SOQURCE DEcK:

FOR USE WITH THE MICRO ASSEMBLER

£Qu
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00
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Qo0
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(1]
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Qo
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a0
00
Qo
ao
]3]
00

0o
ago
00
go
(1]
00
ao
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00
go
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a0
Qo
oo
ao
0o
00
Qo
Qo0
ao
00
00
oo
o
00
00
00
a0
(111}
ao
o

00001
00002
00003
0oo04
00005
00006
00007
ouo0s8
00009
0aolo
Qooli
goula
00013
00014
00015
0Qopleé
gool?
gggle
00ol9
0gp20
ggoel
goopae
0cp3
00024
00025
00026
00027
0co28
00029
00opao0
0003l
00032
00033
00034
00035
00036
00037
oop3s8
00039
00040
0004}
00042
0ao43
00044
00045
00046
00047
00048
00p49
0gos0
00051
00052
00053
00054
00055
00056
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57
58
59
60
61
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63
b4
65
66
67
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8]
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101}
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103
104
105
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107
108
109
110
111
112
113

NOTB
OF3ALU
OFSMIR
OFSOVR
OFspP
ORLZ
OLSE
ONES
OPR
OPROUT
OR
ORSE
ORZF
0S3ALUY
OSSMIR
0SSOVR
0SsP
OVFL
PJMP
PJMPS
PoUT
POPDEL
POPJMP
PUSH
Quos
RO

R1

R2

R3

R4

RS

Ré&

R7

R8

R9

RA

RB

RC

RD

RE

RF
RGHT
ROVFL
ScouT
SFTC
SHF A
SHFY
SHFTOP
SOVFL
SPEC
SSwW|
SSW2
SSW3
STACK
STAT
suB
SSALU

EQU
EQU
EQU
EQU
EQU
EQU
£EQU
EQU
£Qu
EQU
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go

00057
gops8
Qo059
00060
D0péli
0oopé62
00063
00064
00065
Qoo6é
00067
00oés8
00069
00070
0oo71
goo72
aoo73
Qo074
gQQ’s
Q0076
Qoop77
0gop78
00079
00080
ooos8l
0gp82
00083
ooo8H
00085
00086
goo8?
ooo8s
00089
00090
00091
00092
00093
00094
00095
0ao9%6
00097
oog98
0op99
00100
00101
00102
00103
00104
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SOURCE DECK: 41 WCSCoM DATE 0Blé67s PAGE

114 SSOVFL EQU

—~
F

A

[

6 00 OO1ll4
115 S$QVFs EQU 8 00 00115
116 SSSHFY EQU 1 00 00116
117 TCB EQU 2 00 00117
118 TESTT EQU 3 00 0Q118
119 TESTF EQU 2 00 00119
120 TFIR EQU 5 00 00140
121 TRNA EQU X’F 00 00121l
122 TRNB EQU XA 00 00122
123 TT EQU 2 00 0Qp123
124 WAITMD EQU | 00 00124
125% ZERO EQU 3 00 0Q125
126 EJEC 00 00126
127 @ 00 00127
128 o FOLLOWING ARE ROM STANDARD STATE ADDRESSES 00 00128
129 ° 00 00129
130 SSIM EQU Xe13E RESTART PIPELINE @ P 00 Q0130
131} SS2M EQU X092 MAINTAIN PIPELINE 00 00131
132 SSaM EQU X*020 DECODE NEXT INSTRUCTION (InN IBR) 00 00132
133 INT} EQU X*D} ROM INTERRUPT PROCESSOR 00 00133
134 EJEC 00 00134
135 ¢ REMOVE ONg oF FOLLOWING To SELECT PAGE NUMBER Q0 00135
136 P EQu X*200 PAGE 1 00 00136
137 P €Qu X’ 400 PAGE 2 00 00137
138 ALOC 0 00 00138
139 09&@9000??#0ﬁaeﬁﬁﬁaeﬁwétﬁédae33#@&&@6366&56;&#0&003@ﬂﬁuea@ﬂga‘ﬂgwgOQGQQQQD 00139
140 ° BCS ENTRY POINTS =00 0Q140
141 0CGB000680230000000000008C0BR00O00L0R0BLC0COY0B0000RRYYs0OV0B00sageot0no00 00141
142 soacsean0t0stnps00aedasanca, Q0 00142
143 ssesoe LOAD SAVE P IN RAs 00 00143
144 00SHVOVEVCONRGEROVOOECCOOODGY 00 00144
145 ° STORE REGISTER ENTRY 00 00145
146 ORG X*F 00 00146
147 RSTolg GEN /N(RLSO10)s}2(ASP) ,14(TRNA) ,15(L0G) ,17(GPROVT), Q00 00147
148 C24(RA) QU 0o148
149 00500008003 0002000086%0000%00 00 00149
150 evesee LOAD SET MEM START ADDRoe Q0 0015U
151 P0BLB0R0023000gs 0000000008 Q0 QQi51
152 @ LOAD REGJSTER ENTRY Q0 00152
153 ORG X*10 00 001353
154 RLDQO1Q GEN /N(RSTOL10),11(BSGPR) ,23(R7),14(INCB)16(CRYI), 00 00154
155 Cl7(GPROUT) ,24(RB) ,12(ASSPEC) ,22(AZERO) 00 00155
156 ) 00 00156
157 e DECODE ENTRY 0C 00157
158 ® FETCH NEXT OP/CODE THROUGH PsSEVUDQ=P 00 00158
159 L] 00 00159
160 ORG X*41 G0 00160
161 DECDO GEN /N(DECD) s 12(ASGPR) ;24(R2) s 14(TRNA) o 00 co1lel
162 C15(L0G),10(0FSALU) ,6(MEMC) 00 00162
163 ® 00 00163
164 ® DECIMAL MATH ENTRY 00 00164
165 ° START SAVE OF P IN TEMP BLOCK 00 001365
166 ) 00 00166
167 oRG X*12 00 00167
168 DEQG GMSK /N(DEO1) ,6(MEMC) ,10(0S5ALYU) ,12(ASGPR) s16(RO), 00 00168
169 CLI(LIT),15(X*8000),14(AND),13(0PROUT) 00 00169
170 “eoeGe Q0 00170

Cy
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171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
208
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227

(FEEERE RN LN Y XL LR NN 2

® CAUTIONI I R8 1S MODIFIEDI
9060000052000000000008003008,350

(]

« NOTE SAMPLES LAST REGISTER LOADED

SOURCE DEcCK: 41l WcScohM
200600 SAVE P IN RA AND SELECT QP
[ X-X-¥-R R
ORG X?13
MCMOVE GEN /F(T100)sFSB,2(1)s12(ASP) s 4 (TRNA) L7 (GPROUT) 2249 (Ra),
C15(L0G)
*«COMPQP
sCOMPQP
*COMPOP _
ORG X?2A
COMPOP GEN IMD,LB3,AAY
EJEC
ORG X*60
P00 OR000 PN 0OV VRRETROPVVIPINHA0WIE00RGNREREROVARER0RVDBOHBBO 4040070
@ -
o TITLE? LOAD/STORE REGISTER SUBROUTINE @
o @
¢ PURPOSE LOAD OR STORE REGISTER BLOCK SPECIFIED BY ®
e P= MEM ADDR OF FIRST RgG @
* SC=COMPLIMENT(REG COUNT+*]) o
. CALL ROUTINES AS FoLLOWS; ®
® LODRO = LQAD RO °®
® LORD = LOAD RD ®
¢ LDR4 = LOAD R4 ®
® STRO = STORE RO ¢
¢ STRD = STORE RD @
-]
- ]
-]
L]
1]
]

CEXY I ERALEEE YA EL R EEALEE LR Y-RX-EEFELEFY R ERAEALRLNY YR AR X-0 2N PN X-]

2020000002050 80000 000000900 0000800

soceco LORD ~ SET FIRST REG (RO)e
seoade AND LOAD FLAG [
VOOB00RRPVAQTOLOR0a0000000080OBOLRE
LDRO GEN /N(ST010)912(ASSPEC),22(AZERO) s 14(DECA),

C13(0PROUT)
0850000000040 0000RC0%000R B0 0ODGY

soesos LDRY SET FIRST REG (R4)e

e0pe0s AND LOAD FLAG °

VOHUGPBONO0VB2D 000G RO BEO00GBCOBOY

LOR4 GMSK /N(LSOlO)911(LIT3olS(X;FFFC),IQ(TRNB)§13(0PR0UT,9
c7(58aLU)

800G RR0OTPIOVQRPVRGOOVOODOGOOODNGOY

esseee LDRD SET FIRST REG (RD)e

#8pu0e AND LOAD FLAG o

DONVBOREBADI0IHN0OOVRORORBOYOOADS, ‘

LDRD GMSK /N(LSO10) sl 1(LIT)s15(X*FFF3),14(TRNB) 13 (0oPROUT),
c7(ssalLu)

80360000000 QOBCEGDRRVRCRRVOBOGY

®s9g0eve STRO SET FIRST REG (RO)e

POGD00BEICDBGs00BOV0OODRODOBBBOLY

STRO GEN /N(LSO10),12(ASSPEC) ,22(AZERQ) ,14(DECA),
C13(OPROUT) ,7(SSALU)

XX X-X-F)

poesss STRH SET FIRST REG (RH4)

socoads

a0
ao
(¢]0
ao
oo
ao
ao
00
Qo0
ao
00
(418
o
Qo
o
o
0o
00
00
Qo0
go
00
ag
ao
ag
Go
ao
Q0
Qo
Qo
Qo
00
o
Qo0
ao

ao
Qo
(o]1]
ao
ao
aa
ao
ago
ao
Go
00
ao
(48]
ago
aa
0o
00
ao
(1] 8]
ao
(/]¥]

00171
Qo172
6173
00174
00175

00176
00177

o0gL78
0o17¢9
oo180Q
go18}
goi182
goi83
goi184
0oi185
ooi8é
go187
goi188
Qo189
Qo190
00191

00192

00193
00194
00195
00196
00197
aQ198
00199
00200
00201
00202
00203
00204
00205
00206
00207
00208
00209
o210
oo211l
Qo212
00213
go214
0o215
0azlé6
00217
gg2ls
aoaie
00220
0022}
00222
00223
00224
00225
00226
Qo227
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St

(

228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
25%
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284

STRY

(A X-X-2 ¥
(XX X-X X3
(XXX XX

STRC

GMSK

STRC

ORG
GMSK
ORG

SOURCE DECK: 41 WCSCoM
/N(STO10) 3 L L(LIT),15¢(X*FFFC),14(TRNB)13(oPROUT)
SET FIRST REG RC
X‘DB

/N(STOLO)oll(LIT),15(X3FFF4),IH(TRNB)ols(oPROUT)
STR4+1

(XX FYRLLE TS Y LR R LY XX N -

Gdsane

STRD

SET FIRST REG (RD)e

(EE XA XX AL NS SFYRLSRAARN-ELE-NY N N-FY Y

STRD

GMSK

/N(STOL10) 1 3(LIT),15(X?FFF3)_14(TRNB),13(0PROUT)

ZEFX R LINY-E FY- Y- E-X N EX-2- N YN

eoenes STORE

SET STORE FLAGs

0500900000900 0000000 000

stoa0

GEN

/N(LS010) 331 (BSSPEC)+23(0PR),14(NOTB)»15(L0G),
c7(SSALU)

PIVCHDOACEOUINV VOV R00PD0DV00ADQUDOQCHBOROGDO

(XX ¥-X ¥
LE-X X 3-X

COMBINE I AND REG #
MOVE TO IBR

0P8R 0000000 90U000030000P00800CQORY%00BG0OSE

LSCONT

LSo10

LS015

L5020
X X X X ¥
LR K- R-X-
GoOMoBo
Ls022
[.X-X-X-X- ¥
20Gada
B00sve
(XX XX X

Lsoz24

EQU
ORG
GEN

ORG
GMSK

GMSK

GEN

GEN

&

X¢26
/N(LSO15),1
C14(INCB),16
LSCONT _ .

/N(LS020),12(ASGPR) ,16(Ra),11(MSK)15(X°F), 4(0R),
CSFO, 1My )

/N(LSO022) ,12(ASGPR) )16 (R8) 311 (MSK) 15(X?F),14(0R)

}(BSSPEC) ,23(0PR),12(ASSPEC) ,22(AZERO),
(CRY$),17(GPROVT) ,24(R8B)

IBR 10 I
/N(LSO24)yTFO,SFO,7(1BRS])

SELECT LOAD/STORE
IF LOAD, START FETCH OF NEXT REG

/T(LDO20,STO20) oS(FT)s7(ALUS) 26 (TESTF) 10(0FSP)

0080000000000 390002009308a0283000008000BBED0

oo
-X-X-X-X-X

INCREMENT TO NEXT REGISTER®
TEST FOR COUNT SATISFIED e

0000300000600 900003%0000009%0000000%0 0080

LS030

GMSK

/T(cofPOP,LSO10),7(SFTC),5(TT),11(MSK),
CI15¢(X*FFFO) s 14(TRNB) ,RF7

C00Q0e20dB000000000000000000QNGREHBY

[ X-X L F]
LAR X-2-F

LOAD

WAIT FOR FETCH ANDs®
SELECT REGISTER ®

PAGOPORNV080000008080000D0QGROO G

LD020

GEN

/N(LDO40) y6(SPEC) 10 (WAITMD) ,AB2sTSO,MR1,23(MIR)

COOEONeed0 000000200000 0000B00B0CARRRAODYB0gy®

LR X-3 X ]
AR X R-g

LOAD

TRANSFER MIR TO SELECTED °
REG AND INCREMENT REG COUNT e

B0V ROUD YOOV ARV VBB GO OHTIDNOCOO0OADTGQ0

LDO4O

GEN

/N(LSO030) 11 (BSSPEC) +23(MIR),J4(TRNB)s15(L0G),
CI7(GPROUT) »24(RF) 13 (INCSC)

XYY XYY N AR XYY NN NAE NN X-E-R Y Y ¥ N

vsoweses STORE

SELECT STORE REG®

POV 9000006000909000PVCOUBOeOVOR

(e]¢]
1]
go
00
ao
(1] 8]
(1]9]

ao
Qo
Qo
ao
o
ao
Qo
Qo
oo
(1] ¥]
co

ao
Qc
00
0o
00
ao
00
ao
0o
00
Qo0
ao
(1]1]
00
00
Qo
aG
ao
oo
g
(]
(1] 4]
Qg
ao
Q0
go
Qo0
ao
ao
00
0a
a0
ao
0o
0o
00
go

00228
Qu229
00230
00231
00232
00233
00234
00235
00236
00237
00238
0u239
00240
00241
00242
00243
00244
00245
00246
00247
00248
00249
00250
00251
00252
00253
gu254
00255
00256
00257
00258
00259
00260
0p261
00262
00263
00264
00265
00266
00267
00268
00269
00270
0g271
00272
0u273
00274
00275
00276
00277
00278
00279
00280
ggz8l
00282
00283
uo284
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285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
3io
31l
312
313
314
315
alé
317
318
319
320
321
322
323
324
325
326
327
328
329
330
33}
332
333
334
338
336
337
338
339
340
341

$T020

GMSK

SOURCE DECK? 41 WCSCoM

/N(STO30),SF0,AB2,TSO, MR

00990408000 4000000008C00T00 00000 D0B000E
esssoe STORE

CR-2-X-K-¥-)

MOVE REG CONTENTS TO OPRo
BEGIN REG STORE o

I EZTEF YT FXELERANTEESE-AEEEN LR YR E-F ¥ Y FY FU P

SToao

GEN

/N(STO40) ,12(ASGPR) ,24(RF) ,14(TRNA) 15(L0OG) s
C13(OPROUT) 46 (MEMC) ,10(0SSP)

P00 00 Q00O 0%G0Q0RDQRG

veseos STORE
0000000008009 08000000 0085000

ST040

GEN

EVEC

COMPLETE STORE®

/N(LS030),11(BSSPEC),23(0PR),14(TRNB),15(L0G),
CO(SPEC),10(WATITMD) ,13(INCSC)

0960000000009 0000000988800 000CBLOROACVLOORTHENOCOEOBNBOSg000%0a00g0,00¢@

e o 0 0 § B & @ & & ¢ o O &8 40 & T GO S QO 68O OO L B O &GO GP9 e ® 3 OO O

REGISTER

TITLE:

PURPOSE

INTERNA
RF = SA
P - Pa

REGISTER LOAD/STORE

LOAD/STORE V75 REGISTERS ON A STACK., R7 CONTAINS
STACK POINTERos 1 TO 8 REGISTERS BEGINNING WITH
RO MAY BE LOADED OR STORED.

USAGE

R7 STACK POINTER: LOAD=Rp=1 ADDR ‘
STORE=ADDR TO STORE HIGHEST REG

L

VE P

SS STACK POINTER 10 LORD OR STRO

OPR~ CALCULATE NUMBER OF REGISTERS

SC « PA

EXIT

BCS VALUES:

010Sp2¢g
0105060
0105320
0105} 60
0105220
01052690
0105320
0105360

0105017
0105057
0105417
0105157
0105217
0105257
0105317
0105357

LORO
STRO

SS NUMBER OF REGISTERS
LOAD R7 POINTS 7O LAST REG LOADED
STORE R7 POINTS ADDR OF RO = 1}
LQAD RO
LOAD RO,R1

LOAD ROjoe00,R2
LOAD ROjo000,4R3
LOAD ROjs000 R4
LOAD RO,ooo.RS
LOAD ROjpe00,R6
LOAD RUj0e00,4R7

STORE RO

STORE RO,RI
STORE ROgoe000,R2
STORE ROgp000,RI
STORE ROgoo00,RHY
STORE ROjpo000 RS
STORE ROjye00,R6
STORE ROj000,R7

CALLED ROVUTINES:

= LOAD REG? P=ADDR
< STORE REG; P=ADDR

SCc=NUMBER TO LOAD (COMPLIMENT)
ScanUMBER TO STORE (COMPLIMENT)

8 ¢ & 9§ ¢ 0 0 & & 0 9 & O G 8 & G OV O OC OO O G O e s 0G &8 0 0 00 0@

aa

Qo
Qo
00
Qo
o
00

ao
Qo
]7]
ao
(0 ]¥]
00
]1]
ao
Q0
00
00
Qo
ao
oo
0o
go
oo

00
Qo
a0
00
qgo
o
(o]1]
(e]9]
ao
0o
ao
ao
ag
00
00
Qo
uo
00
0o
Qo
(4]3]
ao
ac
ago
00
a0
o
Qo
Qo
ao
0o

00285
00286
goes7
00288
00289
00290
00291
0g292
00293
00294
00295
00296
00297
0g29s
00299
00300
00301
0030z
00303
00304
00305
00306
00307
0gaos
00309
oualo
0031}
003l
g0313
0034
goals
0031eé
00317
go31ls
00319
00320
00321
0o3zz2
0ga323
00324
00325
00326
ggaaz
ug3zs
00329
00a33o
ouadl
0paaz
00333
00334
00335
00336
00337
00aas
00339
00340
SRR D
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o~

342
343
344
34s
346
347
348
349
350
351

352
353

354
k}-1-)
356
357
358
kY-X
360
36
362
363
364
365
366
367
3é8
369
370
371
372
az3
374
375
376
377
378
379
380
381}
382
383
384
385
386
387
388
389
%o
371
392
393
394
395
396
397
398

SOURCE DECK: 41 WCSCoM

2820000000000 000BCRCRR00R0BORGAEVVOENIDOPOBRARVIVEACOBCO% 000V N QYLD
G000 00000 RLBEOGQROBOBBCO 0000000000

0s0e00 MASK REGISTER COUNT FROMs
soeace INSTRUCTION @
aamaéwwaaﬁaaeeaeaaaafnaaﬂ?asaaaeentewean
RLSQl0 GMSK /N(RLS020) o3 (MSK) ,15(X*FFIF),14(TRNB),

C13(oPROUT)
POOR000EDL00GN0O0H0000000000CE0EERRPLRGOB Y00

tossta SET SHIFT AMOUNT FoR FETCHING®

200000 REGISTER COUNT °

0600000000000 000000 050003000 CTBY0000000 0"

RLS020 GMSK /N(RLSO30) o33 (LIT),15(X?0002)0314(TRNB),
cla(scouT)

9000008000000 0R0R00%00DBB000OCOOYLOPDLADO

conecs POSITION OPR FOR REG COUNT®

00000000 BIQORRNO00000RBCEAaVQR000 D00

RLSQ30 GEN /T{RLSO30oRLSO40)45(FT)e7(SFTC),38(SHFTOP),
C2O(LFT)H»13(INCSC)

80838

vocese SET REG COUNT TO REG COUNT +)

( X-X-¥-X-X.)

RLSOY0 GEN /N(RLSO45) s 11 (BSSPEC) 023 (OLSE) (L4 (INCB)16(CRYL),

C13(0PROUT) y12(ASSPEC) ,22(AZERD)
00#0000006600090006050060@0¢00Q0¢000660930

tse00g COMPLIMENT REG COUNT TO sC*
auagenuaaaaaeegoemoaféwaoee@a?aﬁoeagoaaeba
RLSQ45 GEN /F(RLDO20)+2(X?})4FS7,11(BSSPEC),23(0PR),

CI4(NOTB) ,15(L0G),13(SCOUT)
20000000000 00000000000000080020 040

oosevs LOAD CALL LOAD ROUTINE®
staaa»ae??aaac@aaeaafﬁeamycoeasu&
RLDO20 GMSK /P(LDRO+P) o IMDLB3,15(RLDO4Y0+P) 91 AKBI12(ASGPR)

Cl4(TRNA)» 13 (POUT)
000ARQVAVVCOVOCTO0OBRPIBHLENORBOGBOLD O

seeess STORE SET STORE START ADDRe
28080900 0%0000000000E0200000000008p00

RSTU20 GEN /N(RSTO30) ¢ 12(ASGPR) 024(R7),11(BSSPEC) 223 (0PR)>»
CL4(SUB) 16(CRY1),13(POUT),17(GPROUT)
RLDO40 EQU o+]
ORG RLDO4O
4000000000300 9000000000098 0000084000
sepece LOAD SET NEW STACK PQINTER®
BC008Y0O00ER00H0000000800G0R0B0O0 QYD
RLDp40 GEN /N(RLSXlT)oIZ(ASP).lq(oE}A),17(GPROUT).ZH(R7)

VOEsCaEN008000000086%005080900000 ¢

eeoe®e STORE CALL STORE ROUTINE®
VOB RNOVOVOHROORBYVVGRTBCONOOOOG

RSTO30 GMSK /P(STRO+P) o IMDyL.B3,15(RLSXIT+P)sAK2y 13 (INCP)
eeaaéeeeﬁfeaequuaeu?aaaoauegeg
oeococe EXIT EXIT LOAD/STORE®
(XXX AL LLEE-LEENTY-E-EX XY -F-X-X-X- T8 ¥ Y-
pBOO EQU ee]
ORG X°Eé6
RLSXIT GEN /P(SS2M) ;6 (MEMCS) ,7(PJMPS) 4, TFO,J0(IFSALU),
C12(ASGPR) ,24(RA) ,14(TRNA) ,15(L0G) ,13(POUT)
ORG DBOO
EJVEC

0o
oo
0o
Q0
00

ao
Qo
00
aa
00

ao
Qo

o
aa
ao
Qo
Qo
0o
Qo
0o
Q0
o]s}
00
ao
Q0
Qe
00
00
Qo0
00
(1]
ao
go
ao
Qo
ao
0o
qgo
ao
Q0
ao
Qo0
o
oo
ao
0o
oo
Go
a0
00
00
00
ao
00
00
Qo
ao

00342
00343
00344
00345
QG346
Q0347
Q0348
00349
00350
0035t
002352

00353
00354

00355
00356
00357
00358
00359
goaég
00asl
00362
00363
00364
0a3eé5
00366
00367
00368
00369
00370
0037}
goaza
00373
00374
00375
00376
00377
00378
00379
00as8d
goasl
0Qas8z
00383
00384
00385
00386
00387
0gass
00389
o390
00391
00392
00393
00394
00395
0ua96
00397
gQa9s
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399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
41%
416
417
418
419
420
421}
422
423
424
425
426
427
428
429
430
43}
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
495

QPR = ]SOLATE BASE
R8 = [SOLATE DISPLACEMENT
MIR = FETCH FwWA OF MEM ACC

NOTE: IF INvALID MEM ACC FWA (0 OR NEGATIVE) CONDIT (BR1) 1S

SOURCE DECK: 41 WCSCoM
naeaaaaa006@09aaeagaco.aeasgaeaaaaaeaacabo¢ae¢aaaooae¢gq..egg¢¢,o,ago
(]

e TITLE: COMPUTE MEMORY ACC BYTE ADDR (DBOO)

(]

¢ PURPOSE: CONVERT PARAMETER OF BASE(Y4MsB)/DISPLACEMENT (12LsB)
. BYTE ADDRe

o

® REGISTER USAGE? ENTRY

¢ MIR = BASE/DISPL BEING FETCHED

® Rl = ADpDR OF CONDIT

% EXIT

o P s BYTE ADDR

L]

° INTERNAL

® SC = USED FOR BASE ISOLATIgN IN OpPR
L J

o

-]

[

[ ]

&

SET TO 5 AND OVERFLOW IS SEToe
.

$R0000C00000009000000000000CLNEB00RReTAGER0ONSCER0RBROBEEC0 PR 00

([ FXT XXX X LAAFYE N Y FY LI FE LR FY YRR -E RN N N

sseoase BASE/DISPL BEING FETCHED., o

soaens INIT SHIFT FOR BASE ISOLATE=
0300000000800 aP0000300P000SL80E0GGY00 B
0BOO GMSK /N(DB1O) )6 (SPEC) s JO(WAITMD) o1 L (LIT)215(Xx¢3)

CI4(TRNB),13(sSCouT)
coonusaeClGrodtpateead®oapgutasaneen

YY) BASE/DISPL TO RS8®
6080V GGRO0BAVDYOEeOTQOOPVONOOBOGEROY
DB1gQ GEN /N(DB30),11(BSSPEC) ;23 (MIR),14(TRNB),15(L06),

C17(GPROUT) 24(R8),13(0PROUT)
P0000LVONELEODQOORB000O00NOURGODE0E

Trrer FETCH BASE WORD ADDR®
000008000000000000009000000000000200
DB40 GEN /N(DBS0) ,12(ASGPR) ,24(R1) 14 (ADD) L6(CRY} ),

C11(BSSPEC),23(0LSE) 6(MEMC) ,10(0OFSALU)
VeGP0 0002000p000C0PROBDNISQEOROOOER

LA LA ISOLATE BASE IN OPR®
V000000000000 00000000000000000RYS

0Bag  GEN /T(DB30,DBA40) (5(FT),7(SFTC),13(INCSC),18(SHFTOP),
C20(RGHT) ,XF3
ORG et}
PG00 0000030R83082000Q00208 500
b0 0e COMPLETE FETCHe
Godoby ISOLATE DISPL #
aoasneeaeaeasceaaeaofeoeﬂéaaau .
DBgy  GMSK /N(DB6Q) ,12(ASGPR) ,16(R8) 11 (LIT),15(X’Fpga),

C14(AND) ,13(OPROUT) ,6(SPEC) o 1D(WAITMD)
POABVIOBTBL00000000000DVDVOPAVBIDOO00QBAPRIEYOD

toev0o FORCE BASE ADDR TO PRECEDE SIGN®
OB EOO R0 0000GEDOOO0R0000V000R00GBOGgOYR

DB6O GEN /N(DB70) ,1 1 (BSSPEC) ,23(MIR) , 1 2(ASSPEC) ,22(AONES),

Cl4(DECB) 4 17(GPROUT) ,24(R8B) 7 (SSALU)
CVCHVPOVVVRORIOROGOOPBOGDBRHBOCUOR YR OB DO

¢ &6 8 8 ® G & G 0 8O GO 6 & S 0 GO QO e

ao
0o
ao
oo
o
aa
ao
Qo
Q0
]y}
00
Qo
Qo
Qo
Qo
00
00

00
ao
Qo
ao
ao
ao
(8]1]
o
(1]e]
(*]0]
00
ao
00
ao
00
aQ
ao
00
oo
ao
ao
go
a0
Qo
ao
go
Q0
(1]
oo
Qg0
Qo0
Qo
ao
Qo
Qo0
Qo
00
Q0
Qo

00399
00400
00401
00402
00403
Qo404
00405
00406
00407
00408
00409
00410
00411
00412
00413
00414
00415
00416
00417
0o418
00419
00420
00421
00422
00423
00424
00425
00426
00427
00428
00429
00430
00431
00432
00433
00434
gQ435
00436
00437
00438
00439
00440
00441
00442
00443
00444
00445
Q0446
Q0447
00448
0U449
00450
00451
00452
00453
QU454
00455
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456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
4758
476
477
478
479
480
481
482
483
484
485
4864
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
S04
508
506
507
508
509
510
511
512

SQURCE DECK: 41 WCSCoM
esss0 CREATE BYTE ADDR IN P ®
ess0os TEST FOR NEGATIVE oP ADDR®

G000 00CC RNt PP V8PP NV0BQO0OCRROO0BRGR
D870 GEN /T(DBBO,COMPOP) 4S(TT)s7(ALUS) )} 2(ASGPRL),24(R8)

Cl1(BSSPEC)223(0PR),14(ADD) s16(CRY V) 913 (POUT) ,SHO
eaaaae-aeaeauuoaoateéavcﬁbncaoaaoeueeoca

068500 INVALID ADDR= SET CONDITe
*asede @(R1) AND OVERFLOW e
P0GV 0PV DD 0O TGOV AOBIVVOBOOBBSGGO00BY
DBCONT EQU °
ORG x*27
pB8O GEN /N(DB90) ,6 (MEMC) ,10(0SSALV) ,12(ASGPR) 24 (R1),
Cl4(TRNA),15(L0G),TFO,GF2
ORG DBCONT
800080 a0e904800000008000809000000 8RB0 DS
s0csee ) COMPLETE CONDIT SET 71O 4o
OB EQOL0VHPNE GO R LBV R D00 NBBRGBEDpEONORY -
DB9g  GMSK /N(CORPQOP) 46 (SPEC) ,1O(WALITMD) ,11(LIT)yIS(X*FFFA),
CI4(TRNB)
EJEC
Q0O GIB090350 0ROV PBEOBOPOIVOEROOREVOONVPIVAEVAOORD0Q8BBPORPOEP0 30,080
TITLES VALIDATE SIGN (DSO0Q)
PURPOSE FETCH SIGN BYTE AND VERIJFY e, +, OR BLANK, SET

TO BLANK IF ¢, SET OVERFOW AND CONDIT (BR1) TO
4 IF NON OF ABOVE,

REGISTER USAGE: ENTRY
R8 = BYTE ADOR OF SIGN
R1 = ADDR OF CONDIT
OPR = DISPL
EXIT
P a SIGN BYTE ( 0255 OR Q)

CALLED ROUTINES:
DFOQ FETCH BYTGE R8=BYTE ADDR/ BYTE RETURNED IN P

9 & ¢ ¢ & & & & 0 0 ® O O 0 9 o

]

GHIBDN00VER0EIOOBAOOBN00D00BEUCPBOPOOR0AN0DNNUDO00E0000L006P00N0 g te

$0LaBOB0e00039000000%00RE0D 00 e

sope00 FETCH SIGN BYTE®
VOH00000C00000H000C00ENA0DBO0GE

Ds00 GMSK /P(DFOO0+P)»IMD,LB3,15(DS10+P)sAK2
00&&@&&0??90@50&09&00660000?

@sccoe TEST FOR *=‘0

0000083003000 000C0a%00 0000

DS10 GMSK /N(DS20) o LI(LIT)s15(X*FF52),14(EOQOR)

Cl2(ASP)s7(SSALUV)

0000000000000 e0eR0GRR00QVVOQROOGELLDOTORIV0RLOOVOS

essnve IF = ITS LEGAL ELSE CONTINUE TEST®
0000902008000 0000800%0000%080000000s0000000008020

bsaa GEN /T{DS30,COMPQOP) ,S(FT)s7(ALUZ)
0003000000008 00 OO0 LOGL0OQGEG
secoee TEST FOR BLANKe®
0080003000000 Q00s 0O BpOBCBORY
psc1  EQU o i )

ORG X?29

¢ &6 0 ¢ 06 6 G OO e OO G e 0O

Qo
Qo
ao
oo
ao
o
(0]9]
00
ao

0o
ao
00
1]
Go
00
00
oo
0o
00
(1]8]
00
00
0a
00
qo
Qo
(0] ¢]
00
a0
ao
00
(1]¢]
00
(1]¢]
ao
0o
ao
o0
ao
00
o0
(o] 3]
ao
ao
00
(1]3]
ao
(o]¢]

Y
ao
ao
0o
00
Q0
0o

00456
00457
00458
00459
00460
00461
00462
00463
00464
00465
00466
00467
go468
00469
00470
oo471
Q0472
00473
a0474
Q0475
00476
0G477
00478
00479
00480
go48|
oo482
00483
00484
00485
00486
00487
00488
Q0489
00490
00491
a0492
00493
00494
00495
00496
00497
0g498
QU499
00500
00501
00502
00503
00504
00505
00506
00507
gosas
00509
guslio
00511
gos12
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513
514
515
516
517
518
519
520
52}
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536

537
538

539
540
54}
542
543
544
545
546
547
548
549
550
551
5§52
553
554
555
556
557
558
559
540
561
562
563
564
565
566
567
548
569

SOURCE DEcK: 41 WCcSCcoM
DS30 GMSK /N(DSH0) ,11(LIT) (15(X°FFSF) ,14(EOQOR)
C12(ASP) ,7(SSALUY)

ORG DSC1
GOOQOPRORt a0 DR800t B0000SNGL0ERGS et pNBGOGORY
scseag IF BLANK ITS LEGAL ELSE TEST AGAIN®
uaaaa;otoauonQQaaoufneeééooeeeaegoccaeewamu‘a*ﬂﬁt
DSC2 EQU ™

ORG X*28B
DS40 GEN /T(DS60,DS50),5(TT),7(ALUZ)

ORG DSC2
000806008080 C0200003080000000 00
T XYL Y TEST FOR PLUS®
wamwaammyeeaﬂeoeaaaufn¢a9a¢¢¢
DS50 GMSK /N(DS60) , 1 I(LIT) 1S(X!FF54) ,14(EQR)

C12(ASP),7(SSALY)
V0GP0V AUROEVORT0ROROBBO0GDOORGS
sonode FORCE ZERO IN CASE +»
sagoes IF + EXIT ELSE ERROR ¢
LCeODOCEOV IO V00000000900 PP0O00EV LN
DSéD GEN /T(DS709COMPOP) 0S(FT) o7 (ALUZ)»
Cl4(ZERO) 1 15(LOG) , 13 (POUT)
0000050000000 900830000000C0R0000s080000

eseaval | ILLEGAL SIGN= SET CONDITo
evcaoel (BR1) AND OVERFLOW ®
BA0OOBOHEDOD0BHRVPGIDICA0BBI0BONVHLH0BBG
DSC3 EQU o
ORG X*2D
DS70 GEN /N(DS8Q) ,6(MEMC) ,10(0SSALU) ,12(ASGPR) 024 (R1),
CI14¢(TRNA) ,15(L0G) ,TFO,GF2
ORG DSC3
200320000000 YOOOOG000000DKGEO
sossede SET CONDIT TO 4e
oaagaueﬁaoaoea;oaooo?eaaﬁamgcea .
DS80  GMSK /N(COMPOP) s 6 (SPEC) ,10(WAITMD) », 11 (LIT)o15(X FFFB),
Cl4(TRNB)

300300000 GO0RHOCOOO0ROOBY0HOLOO0 GO E0R

soesae COMPOP EXIT (MUSY BE EVEN ADDRoe
(YR E-FE-FLLEEEE-FETEEEY LYY RN NN P TN

P ®SREMAINDER

EJEC
aaegaaa¢§éaemoqeaaevféaaeaaaeopaagea@eaaaeoacuoﬂﬁeoaﬂﬁaceéﬂoawagn,GGO
o
o TITLE: DIVIDE BY 10 (DVOO)
®
¢ PURPOSE: DIVIPDE VALUE IN R5 By 10. RETURN REMAINDER IN
¢ Py, QUOTIENT N RS,

@

® REGISTER USAGE} ENTRY

@ RS =VALVE
° EXIT

@

@

RS =QUOTIENT
¢

009000 CIBUSE00VOVLEOBO0E0060000000800000005e0000RG0OPY00a0 080005048

0eOgRORO0R0 4000600000800 G% 00D

sos00a MOVE VALUE TO P AND®?
sos00e TEST FOR NEGATIVE ¢
G000000N0S 0D 000000V ROVVEEEBERISG

a ¢ ¢ 090 0o G © 0 & @0

(o]1]
00
ao
(18]
00
00
00
Qo
ao
00
00
Qo
ao
00
0o
0o
Qo
o
ao
Qo0
Qo
0o
ao
ao
00

00
Qo
Q0
ao
Q0
0a
ao
0o
ao
00
ao
00
a0
oaQ
a0
ao
ao
Qo
Qo
Qo
Qo

Qo
Qo
Qg
Qo
00
Q0
Q0
00
ao

0o0s13
00514
00515
00516
gost7
gusis
00519
00520
00521
00522
00523
00524
ouszas
00526
0us27
00s28
00529
00530
00531
g0s32
00533
00534
80835
005236
00537
Q0s38
0Qsae
00540
0os41
00542
00543
90544
00545
00546
00547
00548
00549
00s50
00551
00552
00553
00554
00555
Qo556
goss7
00%58
00559
00s60
WYY
aus62
00563
ouséH
00565
00566
00567
ggse8
00569
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O

11111

570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626

SOURCE DEcK: 41 WCSCoM

DVOO GEN /N(DVIOD) y12(ASGPR) ,24(R5) s 14 (TRNA) 2 15(L0QG),

C13(PAQUT) ,7(SSALV)
000000000 0008000000000000088800000020000000008%

vooase INIT QUOTIENT TO =1 °
sesa0e IF DIVIDEND NEG= DIVIDE COMPLETE®
CPOH0A00000 Q0000000 G00C00R0006CRgRORGCOR0ReBOBO
DVIO  GEN /T(DV20,DV40) s5(FT)»7(ALUS) 4 12(ASSPEC) ,22(A0ONES),

CI4(TRNA) »15(LOG) ,17(GPROUT) ,24(R5)
PNV QOURAB0GNNLTIBAVOOPOROYS G

soanoe EXTRACT NEXT 10w
eeoee.eeocaaoggacoatfeootaa¢ooa
DVao GMSK /N(DV30) ,12(ASP) ,13(LIT)15(X%9),13(POUT),

Cl14(ADD) ,7(SSALY)
CRVODOB B0V BOBWO0OIANROOERAYBOVOTGOOCGBQYD

soao0tye SET DIGIT BACK TO POSITIVE®
¢Q¢$$ﬂ¢¢300@’0009000?9°0§0QQ960000.0’@9@06
DV40 GMSK /N(COMPOP)nll(LlT).lS(X'FFFs).LZ(ASP)nl‘HADD)o
C13(POVT)
0200002020 00000000000%0000000 G009 00000080R0y00
soeeve INCREMENT QUOTIENY AND TEST .
ssaces FOR GCOMPLETE DIVIDE (NEGATIVE)e
[ ZY TR XEEEEE-EFYRE-FELE-RE LN YR FYY-XFEYY R W
DV3ag GEN /T(DV20,DV40) 4S(FT),7(ALUS) ;1 2(ASGPR) y24(RS),
CI14CINCA) 16(CRY1),17(GPROUT)
EJEC
VOV OPREODVBO0NVDANRO000COUVRYOB0R0ICRNERI0BNOBEORTYRG OB 00
TITLE CHECK DIGIT (DHOOQ)
PURPOSE VALIPATE DIGIT IS aScli 0=9,
REGISTER USAGE} ENTRY

P CONTAINS DIGIT (ASCi])

EXIT
P,OPR CONTAIN OCTAL DIGIT

IF ERROR, OPR CONTAINS VALUE 4

¢ ¢ 86 & &0 0 O @0 &8

@
GO0 B0CV0PVBH BB DIB0OP0BDEBOOGSOERBBROANQOROBVGOVPO0BHGCOTPORVgR 00
Sapaoan

e 9 & 0 00 e O e oo

csases SAMPLE DIGIT = Ascii O

[ X-X-2-%-¥

DHOU  GMSK /N(DHIO) s 12(aSP) o3 1(LIT) 15(X*AF)219(ADD),7(SSALUY),
cli(pPoum)

[ EX XX N

seeavg SET ERROR IF ILLEGAL

[ 2-X-X X X

DH10 GEN /T(DHSO,DH20) 45(TT),7(ALUS)

(XX ¥-X-¥3

tecess SAMPLE FOR LESS THaN 10

- X X ¥ %-X-)

DH20 GMSK /N(DH30) ,12(ASP) o 11(LIT) 15(X?9),14(A0D),7(SSALY)

[ X-X - K-X-¥]

ssonse SET ERROR IF ILLEGAL

LR ¥ XN

DH30 GEN /T(DHS0,DH40) ,5(FT)7¢(ALUS)

[ X-X-X-% X

00570
00571
0us72
Q0s73
QU574
00575
00576
00577
00578
00579
00580
00581
00582
00583
00584
00585
00586
00587
0osées
80589
00590
00591
00592
00593
00594

.00595

00596
00597
00598
00599
00600
00601
00602
00603
00604
00605
00606
00607
00608
00609
Qoslo
00611
00612
00613
00614
00615
00616
00617
ggels
00619
00620
0062}
Oue22
00623
00624
00625
00626
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627
628
629
630
63}
632
633
634
635
636
637
638
639
640
641
642
643
644
645
6H6
647
648
649
650
651
652
653
654
655
656
657
658
659
660
66}
662
663
664
665
666
667
668
669
670
671
672
673
674
67%
676
677
678
679
680
681
682
683

LE-XX-2 %)

LR X3 X
DH4g  GEN

L K X2 X
oosete

e0cn0e
DHSO GMSK

D5 & D 006 0 6 6 L @ 00 6e

L

SOURCE DECK! 41 WCSCoM

SAVE DIGIT IN BOTH P AND OPR/EXIT

10(STACK),24(POPJMP) ,LB3  TFQo,SF0,B8B0,12(ASP) ,14(TRNA),
C15(L0G),13(OPROUT) ,7(S3sALV)

CLEAR STACK AND PLACE 4 IN opR (INVALID DlGlT)

/PIEXOO+P) g JO(STACK) pAK4 L L(LIT) s IS(X!FFFB)
C14(TRNB) ,13(0OPROUT)

OPR= LEFT SHIFT COUNT=]/D]SPL=l
R9 = ORIG DISPL

INTERNAL
MIR= WORD FOR BYTE SELECTION

EJEC
guggegggﬂoageﬁa50GebOQGGOQQOOeb&ﬂeﬁoOﬂaaéﬂﬁoGGGQOOGGGOQQ@QOQQ@OQogaae
-]
TITLE: FETCH BYTE (DFOO DF10 Is ALTERNATE ENTRY) ¢
]
PURPOSE$ FETCH NEXT BYTE OR RETURN ?g’ IF LEFT SHIFT ®
NON ZERO OR OPERAND EXHAUST ¢D, °
-]
REGISTER USAGE? DFOO DFIO0 °
ENTRY R8 = BASE BYTE R8= BYTE ADDOR s
OPR= LEFT SHIFT COUNT/D]SPLACEMENT ¢
@
EXIT °
P = BYTE °
-]
-
o
[ ]
®
(-]
©

LEEEEY- LAY LEFY LYy E X AL-FE Y TSN R SR F LR L AR - N Y- XR-L LY .

YRR A PR LR EEER RS Y LL LR Y LY IY N PN Y

esve00e SAMPLE LEFT SHIFT COUNTe
aaoaﬂaaeaﬁoeaaaeaGQGOGOGﬂﬂaaaooacuuébce_
DFOQ GEN /N(DFO5) , 11 (BSSPEC) 023 (0LSE),14(TRNB)215(L0G),

c7(ssaALV)

(XX XY FERYXA-EXREFETEEEY AN R Z-F FY Y FY-2 XX R P
(XXX X-N)
G0 a0BUP0R0 000t CORDNYO0NORBOO0RDOY
¢ ALTERNATE ENTRY

DF1i0 GEN

SAMPLE BYTE DISPLACEMENTe

/N(DF15) ,11(BSSPEC) ,23(0RZF) ,14(TRNB)15(L0G),
C7(SsALUL)

0000080000000 00008000883600 8090000000 ADYB0OataE

cesoce BUILD BYTE ADDR (R8*+QPRIRB) @
soecoe IF NON ZERQ LEFT SHIFT RETUTN 0¥
VTR0 2VVFOPVHOEODNEROBVCEOVITECEQOROODOEOOIBYO
DFOS GEN /T(DF100.DF25),12(ASGPR),24(RB) 11 (BSSPEC),

C23(O0RZF) ,14(ADD) o 37 (GPROUT) y5(TT) 7 (ALUZ)

I XY E XX A RSN R Y EFEEEEREE-R-RY R RN PR XX X3 ¥ Y- N

dvo00¢ FETCH WORD (L/R TO BYTA) IFe
evoo0s DISPLACEMENT NON ZgRO o
0080000308000 a020R00RRPROALBANOBGANBDRLABY
DF 18 GEN /T(DF40,0F20) ,5(FT),7(ALUZ) ,12(ASGPRR) ;24(R8),

C6(TESTF) ,10(0OFSALU) , L4(TRNA) ,15(L0OG) ;SHq

008009000030V 00000ROP800PPRA0SIBB0QDE

LE-X-X XX}
[ EEEE-FXFEEEFEEFFEY.2. 5 Y Y- EEAF- XYY Y Y- N

DF 20 GMSK

RETURN O BYTE AND EXIToe

/N(CPOPS1) ol (LIT) ,I15(X?FF4F)o14(TRNB)

(s] ]
00
00
00

g0
Qo

(1 ]4]
ago
1y
o
0gQ
00
(] ¥]
0o
00
00

0d
0aQ

Qo
00
00
Qo
/] ¢]
ao

00

00
00
00
Qo
Qo
go
Qo0
o
ao
aQ
0o
o
g0
go
(]8]
a0
ao
Qo

Q0
Qo

ao
00
Qo
(0] 8]
oo
]1]
00
Qo0
(2]}
Qo
Qo

goe627
00628
00629
00630

00631
Q0632

00633
00634
00635
00636
00637
00638
00639
00640
00641
QU642

00643
Q0644

00645
00646

00647
Qo648

QU649
00650
0uest
00652
90653
QUebH4
00655
00656
00657
Q0658
Q0659
00660
00661
00662
00663
00664
006645
00666
QU667
00668
006469
00670
00671
00672
00673
00674
00675
00676
0Qe77
00478
00679
00680
00681
QU682
00683
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SOURCE DECK: 41 WcScom DATE 0Oflevs PAGE i3

684 Cl13(POUT) 00 006484
685 Q0NG0E000REONBNORV0O0B0NB0QOBALRLBLOOR 00 Q0685
686 soseco SAVE DISPLACEMENT IN R9a 00 Q0684
687 PBSCOAGDADRCD0aoPTSROV0R000000RIQURRTY Q0 00687
688 DF 40 GEN /N(DFS0) , 11 (BSSPEC) ,23(0PR) ,17(GPROVUT) ,24(R?), 00 00688
689 CL4(TRNB) , 15(L0G) ,6(SPEC) ,10(wAJTMD) 00 00689
690 PR0S0OANUPBI OB HBODBOR00DV0ANTVOOBEOEDODQeRIaRRBDTE 00 00690 )
691 so000e PREPARE SHIFT COUNT FOR DECREMENTe 00 D069} :
692 0008080000000 00300%00099050000000000000000%00808¢8 00 00&92
693 DF25  GEN /N(DF30) ,11(BSSPEC) ,23(0PR), 1 4(TRNB) ,15(L06), 00 00693
694 C13(POVYT) ‘ 00 00694
695 B0V EEOLONONENRDLORVOV00ENC0O0sRY 00 00695
696 veosto DECREMENT SHIFT COUNT® 00 006496
697 0008000000800 000800300832000004000 00 00697
698 DF3p  GMSK /N(DF20) o LA(LIT)  15(X?00FF) ,12(ASP),149(ADD), 00 00698
699 C13(0PROUT) 00 00699
740 aeaasoaoowuaaaaomoe«foas?ﬁaaeoeaegageaageanaaesoec Q0 Qa700
701} s00a0s ITS LEFT BYTE (MOVE LEFT TO RIGHT)e 00 00701
702 DU GOGUDO00BRVB 00080000 0t0A0R0RI0slR0000GANRE0BDG Q00 00702
703 DF 60 GEN /N(DF70),11(BSSPEC) 923 (OLSE)l4(TRNB)215(L0OG), 00 QG703
704 cl3(oPROUT) 00 QU704
705 PeoORECeGDALRaNO0BsOR 0000000000 00 00705
706 senevo SELECT RIGHT BYTEe Q0 00706
707 PULB0BOB00A0BHN00OOCRNODOSP0DOOR 00 ©Q707
708 DF70  GEN /N(DF80), 11 (BSSPEC) 123 (O0RZF ), 14(TRNB)015(L0G), 00 Qo708
709 clt3(pPouT) G0 Qgo7Q9
710 T Y L T T Y L LY Y L PP Y Yy 00 0Qa71io0
711 t2a090 PLACE BYTE [N OPR=-o 00 Qa711
712 G0Be0e SELECT RIGHT/LEFT e 00 Qo712
713 XYY E-REAEY LXK LR AR N X-X- 2 ¥ ¥ ¥ 00 00713
714 DFSQ GEN /F(DF60) ,FS2,2(¢(1),11(BSSPEC),23(MIR), 00 Q0714
715 CI4(TRNB),15¢(L0G),13(0PROUT) 00 00715
716 30/0000Q00BVOBHVL0CO0BOCPOOIROVIVOBOPRANTBGYS 00 00716
717 bsacos PLACE NEW DISPLACEMENT IN OPR® 00 007147
718 BROCIIFNVVVONHHOVVOOTRYDIVBVBIHOGRLORSOOBND O Q0 Qg718
719 DF80 GEN /N(CPOPS]) 3 12(ASGPR) ;24(R9) o1 4(DECA) ,13(OPROUT) 00 0g719
720 EJEC 00 Qa720
721 PBOURGOR00 0BG Re0OEAO0ION0BLABONRQNB0O000REONOTO00VOSLESROBDBO 00 00721
722 o @ 00 00722
723 ® TITLES ZERO FILL (0200) ® 00 00723
724 s @ 00 0o724
725 o PURPOSE: FILL REMAINDER OF MEM ACC WITH ZEROES ° 00 00725
726 o 4 00 0Q072¢
727 % REGISTER USAGE: ENTRY ® 00 09727
728 ¢ SC = =ZgERp COUNT ® 00 oQv7z2s
729 o OPR = INITIAL DISPLACEMENT © 00 00729
730 ™ R8 = BASE BYTE POINTER ) 00 Q@730
731 L2 @ 00 00731
732 ) INTERNAL ° 00 00732
733 ® RC = CLEARED FOR ROQUTINE 10 ROUND @ 00 QQ733
734 ¥ P a g FOR ZERO FILL o 00 00734
73% & o 00 QU735
736 COBEOB0CRB00L0O NSRRI BENOOsNBE0G030a00 000NN 0RO 0s00d 4o e Q0 g0736
737 LI PN LA EE LYY R ALY Y LN XY PR X 00 00737
738 soecto CLEAR ROUND/CARRY AND® 00 0Q73s
73¢9 Conovs INIT O FILL VALUE U 00 00739

740 ROV NRV00000 BV OBVADQEVIBBIBSO GO 00 00740



741
742
743
7?4
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784
7858
786
787
788
789
790
791
792
793
794
795
796
797

SOVURCE DecK: 41 WcScoM

0zoo GEN /N(DZ10) 12 (ASSPEC)122(AZERQ) P I4(TRNA)915(L0g)

Cl7(GPROUT) 24¢(RC),13(PoOUT)
040000t 0080G00000000000R8ge 2

eonede STORE ZERO BYTEe

BOBOPEC VOBV O RDGOBDRONVOIRGR S

DZCONT EQU ®
ORG X 2F , _

0Z10 GMSK /P(DROQ+P),IMD,LB3,15(DZ20+P),AK2
ORG DZCONT

0000000000008t tioedRdnl0S00006600p0ed00y

ssoao IF STORE COMPLETE, EXIT,#

IYYLY) ELSE CONTINUE ®

WOIODB0BCE POV LODBOPRVOENVRNGOBLODEVRBY

DZz0  GEN /T(DZ10,COMPOP) ,13(INCSC) ,7(SFTC) 5(FT)
EJEC
0000000020000 808800000000 000000000080Ge000000A0R00CRN PRGN B LN N0e®
-]
» TITLE: SUPPRESS LEADING ZgROES
»
s PURPOSE! RETURN COUNT OF LEADING ZEROES,
(-]
@ REGISTER USAGE? ENTRY
¢ OPR)RB = NQo BYTES OF VALUE
° R8 = BASE BYTE POINTER
® EXIT
® OPR = NOo OF ZERO BYTES
o
¢ INTERNAL
o SC = =NOe BYTES OF VALUE
® P = ZERO COUNT
® NEXT BYTE
° R9 = CURRENT BYTE DISPLACEMENT
)
s CALLED ROUTINE?
» DFO0Q FETCH BYTE OPR=DISPL/R8=BYTE BASE
® BYTE RETURNED [N P/OPR VALUE IN R9

®

BRG0P I0V000C0ORIN00OD0LHRBNREGRO00DQV0R0R0RR0Q00008 00T s0, 00

VODOGPT ANV BLOTRBOVRVPGBOVCRGODHVSVLBIBOS

cessooll.  MOVE =LENGTH TO SHIFT COUNTe

(I X XXFERY LY E-E-FYYT-ENFFEEEY KLY Y Y EY YN Y F Y- Y-y

PLgo  GEN /N(DL1D) , 11 (BSSPEC) ,23(0RZF) ,14(NOTB),15(L0G),
C13(SCOUT) 47(SSALU) ,TFO,SFO

(XX XAEEEEFER L FY L E-L ARy R Y FY Y Y ¥

sos00g INIT ZERO COUNT °
cosate IF LENGTH IS O GO gX]T»
BC00CB0CD00000000000nTBRROTLRAVANCSQORAY
DL1O GEN /T(DL20,DL60) 45(FT),7(ALUO) ,12(ASSPEC),22(AZERD),

C14¢INCA) ,16(CRY1),13(POVUT)
00GE000000 00003 800REIN0R0C0800G00p0R000RC0 s

LY FETCH BYTE AND SAVE ZERO COUNTe
PeEQ000GE0TE0R0000800900G0000000GNLENYRVaO0e00

DL20  GMSK /P(DFOO+P) s [MD,LB3,)5(DL30*P)saK2,12(ASP),14(TRN,),
C13(0PROUT)

aaaaﬂoaaeeeaeaeaeeaafa@amaaqcaa

s0o00e TEST BYTE FOR o

Q00D Q0E0RONVBHOORVOVDOLBOOHOG

¢ © © 0 0 © B e O OO QI ¢ H SO e 08

a0
(o]9]

00
00
ao
00
00
00
Q0
ao
0o
Qo
Qo
Qo
00
Qo
ao
00
Q0
)]g]
Qo
Qo
oo
ao
co
ao
Qo
ao
Qo
00
oo
1]
]
00
oo
a0
ao
ao
00
ao
ao
00
00
oo
oo
o
ao
go
ao
ao
ao
ao
Qo
a0
00
00

00741
00742
00743
00744
00745
00746
00747
Qo748
00749
90750
00751
00752
00753
00754
00755
00756
00757
00758
00759
00760
00761
00762
00763
00764
QU765
00766
00767
00768
00769
00770
00771
00772
00773
00774
00775
00776
Q0777
00778
Q779
90780

gaz8l

gavzaez
00783
gove4
00785
Q0786
Qo787
Qo7se
Qo789
00790
0a791
0g792
00793
QU794
00795
00796
gar97
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798
799
800
801
802
803
804
805
806
807
808
g09
810
811l
8la2
813
8ly
8ls
8lé
8l7
gls
819
820
821
822
823
824
82%
826
827
828
829
830
83l
832
833
834
835
836
837
838
839
840
841
842
843
844
845
844
847
848
849
850
851
852
853
854

SOYRCE DECK: 41 WCSCoy

DL3g  GMSK /N(DLY40) ,12(ASP) ,14(SVUB) ,16(cRY1) 11(bIT),

CIS(X¢FFH4F) ,7(SSALU)
(X EE RN EAL RN LR LR Y AL SRR Y T IR FY- Y TR Y F PN Y LY ¥ Y )

soneve RESTORE ORIG ZERO cOUNT (NOW R9) IN P*®
ecsseo DONE IF NON ZERO CHARAC ¢
8000000V PO BRANPO NNV ODVDOVEPO0C OISR BVBOBD
DL40O GEN
CI4(TRNA) »15(L0G),13(POUT)
0960&0@GGCGQOGEGGQQQOQGGGOmQCQaeCQOQOGOQQCQQQGODGO
ssop0s RESTORE R8 TO BASE BYTE/INCREMENT ¢
¢oupce ZERO COUNT/TEST FOR VALUE ALL ZEROQe
QQQO°¢6$¢OGGOGQQGGCQQﬂ@Q.‘QGQGOQG@QO&GOGGQO*GG@G&O

/T(DLS0,DLO0) »5(TT)s7(ALUZ) y12(ASGPR) 924(RT ),

DL50 GEN /N(DLS5) ,12(ASGPR) ,24(R8)
Cl1(BSGPR) 423(R9),14(SUB) ,16(CcRY1) 17 (GPROUT),
C13(INCSC)

ORG X*?31
DLSS GEN /T(DL20,DL&0) 45(FT),7(SFTC),13(INCP)

ORG DL50+!

3200000000 0450030000000083083000000990880000

seen00 EXIT® SET TRUE ZEROQ COUNT®

P2V B00BNERVADOHBONOANO0RGVVDOGORVOYOETOOES

DL6O GMSK IMDoLB3)AK4 ) 12(ASP) 9 15(X¢0),14(ADD)
cl3(oPROUT)

EJEC
oecuue60&0&ceeogeemaoaeoaeegueoeaqouaaoacaaaaaaaoaeaeecdnﬂﬁaoetgoooao
[ )

s TITLE: STORE RESULT BYTE (DROD DR30 ALTERNATE ENTRY)
]

s PURPOSE: STORE BYTE IN P AT BYTE ADDR FORMED IN OPR AND Rg,
»

® REGJSTER USAGE! ENTRY

° P =aAScl! BYTE

° OPR=RIGHT SHIFT COUNT/DISPLACEMENT

@ R8 =BYTE BASE ADDR

° RC =ROUND CARRY

&

o EXIT

® P =INTACT

@ OPR=RT COUNT=1/D1SPL=1]

s R8 =INTACT

[ ]

RC =NEW CARRY
.

QOQQQQGGQ@QGGOQQO&OQ000a00CQGQ00‘.0&09Q¢OCQQQGQGDQQ.QQQGOGQQGQQQE.QQ

[ X X-X-X X

aas000 TEST RJGHTY SHIFT COMPLETE

[ K-X-X-%:-¥.] .

DROO GEN /N(DRO2),11(BSSPEC)s23(0LSE),l4(PECB)»12(ASSPEC),
C22(AONES) o7 (SSALUY)

L2 X

soe0Cy MASK DIGIT FROM ASCl!

ecoero IF SHIFT COMPLETE, GO STORE DIGIT

[ 2-X X-%¥.1

DRO2 GMSK /T(DROY4,DR16) sS(FT)7CALUS) ,12(ASP) 11 (LIT)»
CIS(X*FFFO) o I4(AND) ,13(POUT)

-XK XX N-E3

seveso RTSHFT PREPARE SHIFT COUNT DECREMENY (OPR TO R9)
@OBRO0S IF COMPLETE TEST FOR RQUND

¢ ¢ &6 & ¢ ¢ 0o 060 ¢ a6 ¢ ae

ao
00
00
Qo
00
o0
ag
a0
ao
Qo
00
00
o]s]
ao

© Q0

0o
(o] 5]
(1]1]
ao
00
00
00
(0] 4]
00
00
Qo
a0
ao
ao
ago
ao
(1] ¢
ao
Qo
ag
Q0
Qa0
(o]1]
ao
0o

0o
Qo0
ae
(]t
ao
00
a0
ao
0o
00
1]
00
0o
Q0
Qo
00

00798
00799
00800
00801
0g802
00803
00804
Qos8gs
00806
@as8Q07
ooaos
00809
ooslo
oosll
ggsla
gosila
00814
ouBi1S
aosleé
00817
0osje
Q0819
o0us20Q
0gsa2l
00822
00823
00824
0ceesd
ooszé
gusea7
Qos2sg
0gaze
00830
0caal
00832
00833
00834
00835
Q0836
0geaz
gosas
00839
gas4ao
90841
gos42
oos43
00844
00845
Q0846
Q0847
00848
0oe49
00850
Qo851
00852
00as53
QQes4
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(2

855
856
857
858
859
8460
861
862
863
864
865
866
867
g8és
869
870
871
872
873
874
87%
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
9047
908
909
910
91}

sRe000
DRO4

LE XXX
CE XX X-N
(EX XXX
DRO6

00000
(XX XX}
toneto
DROS

(E XX X X1
(X X-T X ¥}
(EX-X X X

DR14

380
s0osco

seNeco
DR1O

]

[
-]

DR16
L2 X X-X X1
L X X3 X:)
LK X XN
DR12

LA Z X LK
(XX X-X-¥]

o008
OR18

scaace
poecte

sosade
DR20

XX X-R-X
XX X-X ¥
CR-X . X-R-2
DR22

LR Z-X-X-8 )
CX-X-X 2-X
LA XX R ¥

DR24

[ XX XX X
Qe
[T X XX-X
DR26

(XX XXX
[ XX K-X X1
X XX XX

ODR48
esopoe

GEN

RTSHFT
GEN

ROUND
GMSK
RTSHFT

GMSK

ROUND

GEN

GEN

ROUND

GEN

GMSK

GEN

GMSK

GEN

GEN

GEN

SOURCE DECK? 41 WCSCoM

DROG6,DRIA) y5(TT) o7 (ALUZ) 11 (BSSPEC) 123 (0PR)»

/T4
L4(TRNB) 9 15(L0G) » 17 (GPROUT) s 24(RY)

C
ROUNDING SPECIFIED IF OVERFLQW SET
/T(DROB,DR1I4) 45(TT),7(0VFL)
TEST FOR CARRY GENERATED BY ROUND
/N(DRIO) 312(ASP) o 11 (LET) o 15(X?4)0)4(ADD),7(55ALY)
DECREMENT RIGHY SHIFT COUNT aND EXIT

/N(CPOPSl)aIZ(AsGPR).16(R9).11(LlT)n15(x‘ooFF)n
C14¢ADD) ,13(OPROUT)

CLEAR NEXT CARRY AND TEST FOR CARRY GENERATED

/T(DR1I2,DR14),12(ASSPEC) ,22(AZERO) ,14(TRNA)
C15(LPG) , 1 7(GPROUT) ,24(RC) ;5(FT),7(ALUS)

ADD CARRY TO MASKED olGIT
/N(DRI8) ,12(ASP) ,11(BSGPR) y23(RC)14(ADD),13(POVUT)
CARRY GENERATED

/N(DRIH) gl 2(ASSPEC) 922(AZERO)+ 14 (INCA) 016 (CRY L)
C17(GPROUT) 24 (RC)

SAMPLE FOR PRQPAGATED CARRY
/N(DR20) ,12(ASP) 11 (LIT)  15(X*°6) o J4(ADD) ,7(SSALV)
INIT CARRY AND TEST FOR PROPAGATION

/T(DR22,0R24) y5(FT) ,7(ALUS) , 1 2(ASSPEC) ,22(AZERO),
CI4(TRNA) ;15(L0G) ,17(GPROUT) ,24(RC)

PROPAGATE BY DEDUCTING 10 FRoM CURRENT
/N(DR24) g 12¢ASP) 11 (LIT) 4 15(X?9)014(ADD),13(POUT)
SET CARRY FOR NEXT D}JGIT

/N(DR26),12(ASSPEC) ,22(AZERO) , 14(INCA) ,16(CRY 1),
C17(GPROUT) 424 (RC)

TEST FOR DIGITS EXHAUSTED
/N(DR27) ;11 (BSSPEC) ,23(O0RZF) 1 4(TRNB),15(L00),7(s5sLU)
SAMPLE FOR NON ZERo DIGIT WHEN STORE EXHAUSTED

/N(DRSQ) ,12(ASP) ,14(TRNA) ;15(L0G) ,7(S3ALU)

ao
o0
oo
00
ao
ao
oo
o
00
Qo
Q0
0o
00
00
00
00
ao
ao
00
00
Qo
ao
a0
ao
00
Q0
00
00
]
ao
o
Qo0
Qo
00
00
oo
ao
00
oo
(1]1]
iy
(]1]
Qo
ao
Qo
ao
0o
0o
00
(]0]
Q0
ao
00
Q0
Qo
00
ao

0osbss
oosb5é
gges7
oosss
Q08s9
ousél
0086l
0oséz
00863
go8éH4
Qoeés
00866
00867
g6o8és
00869
00870
00871
00872
00873
00874
00875
00876
00877
gos78
00879
gos8o
0cQss8l
ggs8e
0Qe883
00884
goss8s
0Qs88é
oos87
oosas
goes89
00890
00891
ous92
00893
00894
00895
00896
00897
0Qa9s8
00899
00900
00901
00902
00903
00904
aa9as
00906
Qo907
Q0908
a0909
ga9lo
go91ll
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5

912
913
914
915
916
917
918
919
920
921
922
923
924
92%
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
958
956
957
958
959
960
961
962
963
964
965
966
967
968

LA XX X-X- ]

LEE X X-X

DR28
[ X XXX X3

°eoog0e
e00o9e
DR29

tooooe
oot
*0060e
 ZX XYY ¥
DR30

LY XX Y
se0aos
[ X E-X-R-X ]
DR32

esoonne
scestae
toono0
DR36

soaeey
sssave
vovevs
DR34

stoede
avsose
togedo
DR38

LAX2 3-8
CR-X - X
#0000y

OR4p

LA X R X K-
coveto
doneto

DR42
[E-X-X-X ¥

adeseo
LA XX XX )

DR44
XXX ¥

LR X-E K-
LA XX XX

DR46
[ X X-X-X-¥1

LXK X XX
LR X R X

XX YT X
DR27

(A X R-X
LAX-X X

GMSK

GEN

ALT
ENTRY

GEN

GEN

GEN

GEN

GEN

GEN

GEN

GEN

GEN

GEN

SQURCE DEcK: 41} WcScoM
NOT EXHAUSTED= BUILD ASCI! DIGIT
/N(DR29) 31 2(ASP) o 11 (LIT) 4 1S(X*FF4F)914(ADD)»13(PoUT)
PLACE BYTE IN OPR WITH DISPLACEMENT
/N(DR30)412(ASP) 411 (BSSPEC) 423 (O0RLZ)y14(0R)$13(0pPROUVT)

BUILD WORD ADDR (SAVE BYTE POSITION= BYTA)

/N(DR32) 1 2(ASGPRR) 929 (R8B) 914 (TRNA) 915(LOG) s SHHY
BEGIN BYTE STORE=- SELECT BYTE

/F(DR3I6)FS2,2(1),12(ASGPRR)24(R8),
CLY(TRNA) o 15(LOG) ySHY,6(MEMC) ,10(BSSALY)

STORE LEFT BYTE

/N(DR38),11(BSSPEC) 023 (O0RLZ),14(TRNB) #15(L0G),6(SPEC)0
clO(wAlTMD)

STORE RIGHT BYTE

/N(DR38),11(BSSPEC) 023 (ORZF ), 14(TRNB)#15(L0G),8(SPEC)>
clO(wAlTMD)

DECREMENT BYTE STORE COUNT AND SAMPLE

/N(DRY0) 11 (BSSPEC) 23 (O0LSE),12(ASSPEC) ,22(AONES),
Cl4(DECB) s LI (OPROUT)+7(SSALY)

RESTORE BASE IN R8 AND TEST fOR COMPLETE STORE

/T(DR42,DR52) ,5(TT),70ALUZ) ,12(ASGPR) 24 (R8),
C11(BSSPEC) y23(0RZF),14(SuB),17(GPROVT)

COMPLETE STORE= SAMPLE FOR MQRE CARRY

/N(DRY4) ,12(ASGPR) s 24(RC)» 4 (TRNA)»15(L0G) 7 (SSALU)
IF CARRY WE OVERFLOWED, ELSE EXIT
/TI(DR463DR52)45(FT)s7(ALUZ)

CLEAN UP STACK AND ANNOUNCE ERROR (CONDfT=3)
/P(ERO3+P ), 10(STACK) s23(POPDEL)sLB3sTFU,SFOvAAY

BUILD BYTE ADDRESS AND
TEST FOR DIGIT EXHAUSTION

/T(DRY8)DR28) 4y 12(ASGPR) y24(R8) , 11 (BSSPEC),23(0RZF),
CXQ(ADD)nl7(GPR0UT),S(TT)‘7(ALUZ)

EXIT SUBROUTINE

oo91l2
00913
00914
0u91ls
00916
00917
00918
00919
00920
00921
00922
00923
0u924
00925
00926
00927
ou92s
00929
00930
00931
00932
00933
00934
00935
00936
Q0937
00938
00939
@0940
00941
00942
0u943
00944
90945
00946
00947
00948
00949
00950
00951
00952
00953
00954
QU958
00956
00957
00958
QU959
00960
0u961
00962
00963
00964
00965
00966
00967
00968
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/“’\
(.

et

969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
98%
986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000
100}
1002
1003
1004
1005
1006
1007
1008
1009
1010
1081
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025

sep00y
DR52 EQU
CPOPS1 GEN
son0en
BosBOe
sv006%0

DRSO GEN

EVEC

SOURCE DECK:S 4l WcScom

2
IMD,LB3,AAY

IF NON ZERQs ANNOUNCE ERgROR (CoNDIT=3)
/T(CPOP5]1,DR46),5(TT),7(ALUZ)

0GOS0 GINCR PG GRpIRV IRV AVBUOORRVVGBIVRVILRVORVCRAVDOOOABVERP 00008y d

% 00 & 0 O 8 08 G g

@

COBBLONNBB0ENO N0 LVNBOABLANC0NR0VLE0LNLBBODDLRBRIG000000TLAt0 e gBe

TITLE:
PURPOSE}

REGISTER

STORE SIGN (DNOQ)

STORE SIGN [N MEMORY ACCUMULATOR

USAGE: ENTRY

P sSIGN (O0=+, NON ZERO==)
RF =DISPL FOR BYTE
RA oBYTE POINTER

CALLED ROUTINES:

tan00e
Gopeoe
toeaon
DNgoQ GEN
®00500
L2 X X X X}
LY R Y Y-
DNiIQ GEN

LEX XX
[ X-X-%-X-%-1
28000y
DN2Q  GMSK
[ X-X-X-X ¥
[ XX ¥-X-X1
.- X X-X X
DN3Q  GMSK
K- X-K-R-K-3
CR-X-X.-X- ¥
-X-X X X-X-}
DN4g  GEN

ORG

DN4gP GMSK

ORG
EVEC

DROO: STORE BYTE IN P AT ADDR R8+QPR

SAMPLE SIGN FOR ¢+ (P=0) gR = (p NOT 0)
/NC(DNLIQ) ,12(ASP) ,14(TRNA)15(L0OG),7(S3ALUY)
SET BYTE ADDR (RD) IN R8 AND COMPLETE SIGN TEST

/T(DON30,DN20) 45(FT)o7(ALUZ) ,11(BSGPR) 23 (RD)>

ClL4(TRNB) ,15(L0G),17(GPROUT) ;24(R8)

SET + SIGN (BLANK)

/N(ONYQ) L I(LIT) ,15(XPFFSF) ,14(TRNB) ,13(0PROUT)
SET = SIGN

/N(DON40) 3 1L (LIT) 0S(X*FF52),149(TRNB),13(0PROUT)
STORE SIGN AND EXIT

/N(DN40P) g 12(ASGPR) ,24(R8)

C11(BSGPR) 423 (RF),34(ADD),CF3,17(GPROUT)

X?55
/P(DR30*+P) 4 10(STACK) ,16(PUSH),15(COMPAP+p) ,

cLB3,sFO,TFO

ON4p+1

8 6 ¢ 0 ¢ & ¢e 8 O O 8

B0000EROP00LANHONINODOOVBNOHODILHHVRV00O0C ROV NOOVODPLOGGEBA B 080

s & 8 o & G

TITLE:
PURPOSE:

REGISTER

MOVE OPA TO TEMP ({DMOO)

BYTE BY BYTE MOVE oF OPA TO TEMP AREA

USAGE: ENTRY

e 8 0 & ¢ o

Q0
(04]
(o] 1]
ao
Qo0
00
00
Q0

00
Q0
00
Qo
ao
o]}
Qo
00
0o
Qo0
ao
ao
0o
00
oo
Qo
0g
0o
00
aa
00
00
00
Qo0
Q0
o
0o
Qo
Qo
ao
0o
0o
00
0o
oo
ao
a0
oo
a0
oo
iy
Qo
Qo
00
Qo0
Qo
Qo
00

00969
ga970
ga971
0n972
00973
go97+4
00975
00976
00977
00978
0a97¢9
gg98o0
ga9yel
0g9ez
gQ983
00984
00985
00986
goyez
0g9és
00989
00990
00991
QU992
00993
Q0994
00995
go99e
00997
co998
00999
0lQ00
0lo0o!
0io02
0lo03
0il004
glo05
Glo0é
oloo7
gioos
Qio09
oiolgo
aloll
Qiolz
Qiagl3
Qlol4
aio1s
alole
olol7?
glols
Qiale
Qlozo
Qlg21l
01022
alo23
0lp24
olaz2s
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1026
1027
1028
1029
1030
103}
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1054
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
{070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
108}
1082

-]
]
]
]
o
-]
[
L
L]
[}
L}
[~
L]
o
L]
*
(-]
o
[
o
(-]

soag00
(A 2-X 21X |
evse0ae

OM1Q

®#00ade
somate
000ty

DM20o

Peoete
sovsee
secove
DM30

s000Ta
noeate
socoowe
DM50

seostae
°eRo0e
0Gsed0
pMén

- X-2:-X-X ¥
[ X-2- X XX
(XX X% ¥

OM70

ecoeds
ese00e
tceese
DM80O

toaece
socede

OFO0O
DROO

ORG

GEN

GEN

GEN

GMSK

GEN

GEN

GMSK

CALLING SEQUENCE;

CALLED ROUTINES}

FETCH BYTE
STORE BYTE

ee]

SOURCE DECk® 41} WcScom

RO =TEMP ADDR
RA =OPA ADDR (BYTE)
RB =0PB LENGTH

EXIT
RA  =NEW OPA ADDR (IN TEMP) (BYTE)

INTERNAL

OPR =LENGTH (BYTE)

SC smLENGTH FOR MOVE

RS BUILD BYTE ADDR IN TEMP

RS PASS BYTE ADDR TO DFOO/DROO

NORMAL BRANCH 10 DMJO}
EXITS 10 DAOS

o © 0 QC O 9O O O 0 OEC & O G

ADDR IN R8, DJSPL IN OPR/ RETURNED [n P®

ADDR IN R8, DIsPL IN OPR, BYTE IN p

SET LENGTH IN SHIFT COUNT

/N(DM20) ;11 (BSSPEC) ,23(O0RZF) ,14(TCB) ,16(CRY1),

C13(SCOUT),12(ASSPEC),22(AZERO)

TRANSFER TEMP BLOCK ADDR IN RO TO RS

/N(DM30) ,11(BSGPR) ,23(R0O)s14(TRNB)415(L0OG),

CI17(GPROUT) ;24(RS)

BUILD BYTE ADDR [N RS

/N(DMY0) 4 12(ASGPRL) s 24(RS) 914 (INCA)»16(CRY1)

Cl17(GPROVT) ,SHO

FETCH BYTE

/P(DFOC+P) 2 IMD,LB3,15(DM60+P) K2

RESET DISPLACEMENT

/N(DM70), 11 (BSSPEC) 23 (0PR)14(INCB),16(CRY L),

C13(OPROUT) ;12(ASSPEC)22(AZERO)

PLACE STORE ADDR IN RS

/N{DMBQO) ,11(BSGPR) ,23(R5) 44 (TRNB) ,18{L0G),

STORE BYTE

CI7(GPROUT) 2124(R8)

/P(DROO+P) s IMDoLB3,I5(DMP0+p) yAK2

TEST FOR MOVE COMPLETE

o
-]

0eaBOBOODISREA00B0ELBVOGO YN UNN VB0 QBPVBGITBOAIVOOVDoONBBGR000 0a®

00
00
Qo
00
00
a0
e]u)
00
(o]u)
oo
00
Q0
00
00
ao
oo
0o
Qo
ao
00
00
oo
(1]4]
00
ao
0o
00
(o]u)
0o
Qo
00
G0
00
ao
0o
ao
0o
ag
ao
00
ao
oo
u]1]
Qo
Qoo
Qo
ao
ao
0o
0o
ao
a0
Qo
a0
ao
o0
ao

01026
0loa27
Olozs
Qla29
0l030
0lo3l
0lg32
01033
0034
Qlo3s
0lodé
Qlady
gijgas
01039
alo040
olo4l
olo42
01043
01044
alo4s
0lo4é
0loA4v
olo4e
olo4y
alos0
alosl
glose
0l1053
0l054
0loss
01056
alas7
01058
01059
gloéo
DRYVED
Oloéa
0loé3
0l0é6H4
01065
Qloéeé
0los7
0loé8
0loé69
Qla70
01071
glo72
0lo073
ala74
01075
glo7é
Qlo77
0la7s
alag79
gloso
olosl
glose

DATE 08lé7s

PAGE

19



1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
112}
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139

SOURCE DEcCK: 41 WCSCoM
[ X-X XX N
DM90 GEN /T(DMP5,DMY40) s5(TT)s7(SFTC) 13 (INCSC)
[ XX ¥ X-¥1
segnon PLACE OPERAND A ADDR IN RS
LX X-X-¥- X
DM4gQ GEN /N(DM50) ,11(BSGPR) ,23(RA),}4(TRNB),15(L0G),
C17(GPROUT) 424(R8B)
[ XX X-X-X1
so000e RETURN NEW BYTE ADDR IN RA
(X XXX X1
DM95 GEN /N(DAOS) ;11 (BSGPR) ;23(R5) 914 (TRNB),15(L06G),
Cl17(GPROUT) y24(RA)
EJEC

08900009040 000002080000000R0S0CEONP08000000RDBR000000 L0000 4tqa00®

TITLE: BYTE BLOCK MOVE AND COMPARE

PURPOSE MOVE BYTE BLOCK OR COMPARE TwO BYTE BLOCKSo
OPTIQNALLY MAY REQUEST NO INCREMENT OF oP!

OoF MEMORY)o,

FOR COMPARE SET CONDIT To:
0 IF OP) < oP2
1 IF OP1 = 0P2
2 IF 0P} > QP2

REGISTER USAGE:
RO = ADDR OF DESCRIPTIVE PARAMETER BLOCK
R1 = ADDR OF CoNDIT

INTERNAL

RD = OP} ADDR (BYTE)

RE = OP2 ADDR (BYTE)

RF = LOOP COUNT

RA = SAVE P

R9 -~ COMPARE FLAG

R8 = PASS ADDR TO BYTE FETCH/STORE ROUTINES
P = RETURN FETCH BYTE

OPR= PASS STORE BYTE

RB = PASS STORE BYTE

CALLED ROUTINES
LORD = LOAD REGISTERS )
STRD = STORE REGISTERS )
DF10 - FETCH BYTE RB=ADDR(BYTE)/ RETURN IN p

SHIFT COUNT==¢4

OR30 -~ STORE BYTE R8=ADDR(BYTE)/ OPR=BYTE
PARAMETER BLOCK?

WORD 0 = OPj] BYTE ADDR

WORD | = OP2 BYTE ADDR

WORD 2 = BYTE COUNT

BCS VALUES:
105223 - MOVE WITHOUT [NCREMENT
105263 = MOVE WITH INCREMENT

¢ & ¢ 0 © 5 0 Q9 O GG 4 ¢ ¢ OB OO G OGO GG O SO e GO0 QOS9G e e a0

ADDRESS (STORE OR COMPARE 1| BYTE WITH A BLOCK

LOAD/STORE 3 REGS RrD=RF

(0OPR NON Q) R9 RETURNS OR}G OPR

¢ B o ©C @ ¢ ¢ 60 0 & 08 ¢ Q0 O B e Qe B O GG OO OO OGS OGO & OO0 @O

0o
ao
a0
00
]1]
ao
00
oo
Qo0
0o
00
00
ao
oo
ao
Qo
ao
00
ao
00
(818
Qo
Qo
Qo
(1]¢]
ao
ao
00
oo
oo
o
ao
a0
oo
ao
Qo
a0
(119
00
GO
Qo
Qo
00
00
Qo
ao
00
00
ao
(1]0]
oo
(0]]
co
Qo
ao
a0
o] 1]

gi1o83
glo84
01085
01086
Qloev
oios8s
alo8y
81090
aia9l
alo9e
01093
01094
01095
alo9s
alo97
01098
alo99
01100
aiio0l
aliaz
01103
01104
04105
al106
aliaz
0l108
gl109
0li1t0
glily
gliia
ol
oy
0l11s
oltileé
CRRR Y/
gli1s
aliie
al1120
01121
01122
013123
oli24
01125
01126
aji127
Q1128
01129
01130
01131
01132
gl1133
Q1134
01135
Q1136
01137
g11238
01139

oATg 081678
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O

-
N

O

P

N

1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
11585
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1178
1176
1177
1178
1179
1180
118}
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196

SOURCE DECKS$ 41 WCSCoM

0105323 - COMPARE WITHOUT INCREMENT
0105363 - COMPARE WITH INCREMENT

NOTE$ ON EXIT
RO,R1 INTACT
PARAMETER BLOCK INTEGRITY NOoT MAINTAINED

¢ o a o o o

[

BORCOLICOOH0CRE00002088000000000900000002050008000080000400300840580

QQGO9GOQC,00C00.@0.0?0‘000.0665@05036
soeose COMPARESCOMPLETE RESULT STORE®
oaaaa.umuoautegenhmo?o‘eﬂooeaececgaum

ORG X*DA
MCCp7a GEN /N(MCC0BO0) ,10(WATITMD) 6 (SPEC) ,12(ASGPR) ,24(R9),
CI4¢TRNA) p15(L0G)
MCD30 EQU o+
[ X-X-X-X-3'N
ceevse PREPARE FOR PARAMETER BLOCK STORE
- XX X-X-N-)
ORG X¢DF
MCcg8p GEN /N(McLO70),12(ASGPR) ,24(R0O) ,14(TRNA) ,15(L0G),
C13(POVUT)
aoaq@ﬁbe@ﬂoc90uﬂ&@0@2006000636@00«00000&0@
seeass SET NUMBER OF REGS TO LOADe
80000 GH0000330088000800000C0000883008P0
ORG X?D9 -
MCQoO GMSK /N(MCO30) 1 1(LIT),15(X°0003),14(TRNB),

Cl13(ScouT)
$OH00008000004200000%08000B0D0608000

v0g0ce PLACE LOAD ADDR IN Pe
emoaeeaaaaeauauaaaaabaumwaaneaetogon
ORG MCO30
MC030 GEN /N(MCO40) s 12(ASGPR) p24(RO) o 14(TRNA) o 15¢(L0G)
Cl3(POVT)
D00IRDEDB0900 0900080V BR0SOYPCRBO
coenoy CALL LOAD ROUTINE®
COVG0Q0VAPVVRODALIOBROVRVLODRNOEGDHOO
McO040 GMSK /P(LDRD+P) o IMD,LB3,15(MC0504+p) ,AK2
ORG X*80
L XXX YN
coovoe TEST FOR ZERO LENGTH MOVE
PEBOSD
Mc050 GEN /N(MCLOLIO) 9 12(ASGPR) 24 (RF) 14 (TRNA) s 15(LnG) s 7(SsALU)
ORG X¢EO
0000200800900 0000000%08000QCOBRGTEO000BRERQ
s00noe NO INTERRUPT~ SELECT BLOCKe
cosnde MOVE OR FILL ®
&G@ﬁﬂaﬂoﬁﬁﬁﬁﬂﬂuﬁﬂﬂﬂaﬁﬁeaﬂbQQQW6meeﬂdﬁﬂtoﬁ¢
MCNOTI GEN /F(MCLO40) 02(X?1)sFST912(ASGPR) s249(RB) 14 (TRNA)»
Cl5(L0G),13(OPROUT)
-E-X-X- %%
vovece GO STORE CONTEXT
[ X-X-B-X-X )
MCLO80 GMSK /P(STRD+P) ; IMD,LB3,15(RLSXIT+P),AK2
0000600200890 00ROLV00R000RRVOOLHOY
tovoSe PLACE OP2 ADDR IN R8¢
40a0%y SELECT OPERATION o

6000000000000 0C00OR00000DB00BVOORDS

g 0 6 & & 66 o

o0
(¢]2)
ao
oo
0o
00
aa
Qo
Qo
(0]8)
Qo
00
Qo
0o
00
ao
Qo
Qo0
Qo
00
0o
ao
Qo0
00
o
ao
ao
Qo
Qo
oo
Qo
Qo
Qo
ao
a0
ao
ao
Qo
Qo0
0o
Q0
Qo
00
ao
00
'y
ao
ao
Qo
oo
oo
0o
0o
0o
00
ao
Qo

oli40
0l141
01142
01143
01144
0}145
0li46
al147
oj148
0li149
01150
01151
gl152
01153
01154
al15%
01156
01157
01158
01159
0li160
01161
Q1162
Q1163
al1é4
01165
01166
Q11647
Q1168
al169
0117¢
Q1171
gli172
01173
01174
o117%
Q1176
01177
01178
01179
ol180
oii8y
olL182
01183
01184
01185

Q1186

Q1187
g1188
Q1189
Q1190
ali9l
a1192
Q1193
ai194
01195
01194
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‘‘‘‘‘‘

7N
[

1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252

1253

SOURCE DECK: 41 WCScoM

MCLO40 GEN /F(MCMO10) 11 (BSGPR) ,23(RE) ,149(TRNB) ,15(LnG),

C17(GPROUT) ,24(R8),2(X"1),FSA
096660OGOQOGGGagaﬁécﬁéeaGOOOGQGGG@GQ@@Q

coenda INGREMENT OP) BYTE ADDR®
ﬁﬂaﬂawﬂ6'°&¢°00@69660000¢00¢Q09ﬂégﬁéﬁaﬁ
MCLOOP GEN /N(MCLO10) 9y 12(ASGPR) ,24(RD) ,14(INCA) ,l6(CRYL),

C17(GPROUT) 47 (SSALY)
90600000000 0000800200800800000000040

soeove PASS OPl ADDR IN R8®
ooeoaaa:géeaeoaoawoofeitéeceaoao-oe
MCLolo GEN /T(NCLOZOoRLSXlY).S(FT).i(ALuZ).ll(BSGPR).23(RD):

C14(TRNB) ,15(1L0G) ,17(GPROUT) ;24 (R8)
800000908008 0000000000000080CRGBED

sseues CALL OPl BYTE FETCH®
VOGSO ROOOPTIVPHVOG 0 G BNOT00800CBVY G
McLO20 GMSK /P(DF!O*P)oIMDaLBS.ls(MCL025¢P)oAKZ
600@0@00“0600;00&6090Oaﬁﬁbeﬁoﬁﬂﬁaﬁ
cooces PLACE P BYTE IN RB #
CUBBBD00P0000 000000000 R0RYBOSeeY
MCINT EQU s¥ |
ORG X*78
MCLp25 GEN /N(MCLO40) o 12(ASP) ,14(TRNA) (15(LOG) ,17(GPROVT),
C24(RB) ,13(0PROUT)
ORG MCINT

9000000000040 0300020000000080C0BRA00RVVDRDY

seeose INTRPT «SET NUMBER OF REGS TO STORE®

'coeeeea??cueaaacouaggeaaencaoaaegcaaeaoaee

MCINT GMSK /N(MCIOID)all(LIT),lS(X'OOOa).lq(TRNB),
cl3(scourT)

CO0PODOBENEROCURPOOTONDO0OBOIBPRO R0 G

vo0ee2®s MOVE CALL STORE ROQUTINE®
€802 000R00 300080000082 0000000DQOGY

MCMOlo GMSK /P(DRIV+P) , IMD,LB3,15(MCLOS0+P) 4AK2

sdaoty

cooedn OPR HAS PHONY BYTE OI1SPLACEMENT FOR DFGO

sopadey

MCCOlOo GMSK /N(MCCO1S) 91 (LIT) IS(X*FFF1),14(TRNB)13(0PROUT),

MCLOSO ORG ee]

GOB00HB0000 500400023000 DR0VORRGL O

00pate DECREMENT LOOP COUNTe®

t00a0aneetN0l0oeR000 0000B 20000000

MCLgS0 GEN /N(MCLDO60) 3 12(ASGPR) 24 (RF) ,14(DECA) ,17(GPROUT),
C7(SSALU)

Qeeaeeeaa?na»aauuaoa?@auaoaeooaga

®scoace TEST FOR COMPLETE®

setooe INCREMENT OP2 ADDRo

Y Y YY YL EFYE-RX LAY LN Y-F ¥ Y

MCLO&0 GEN /JT(MCINTIsMCEXIT) oS(FT) s 7(ALUZ) 0} 2(ASGPR) ,24(RE),

CL4(INCA) y16(CRY1),17(GPROVT)
BV00POVNOT0 ROV VOEVBLOROOPTOREOROGINOOC0OOD

sceoee INTRPT oFIRST TEST FOR INTERRUPTSe
XTI RALEEENYEXENEEEEERN TN FY-FRFYNFE ¥Y Y

MCINT1 GEN /N(MCNOTI)sTS7,GF4,TFO,SF0,IMC
CﬁabﬁﬁatﬂﬁnGGGQGQQGGQQGGGQGQQQOOQQQG
seoose EXIT SELECT EXIT(MOVE) OR®
sdo00e FLAG STORE (COMPARE)®

0OBUBGUBRONDEEORCO0TR0Q0TVROLR0D0

00
oo
9]¢
oo
ago
00
oo
ao
Qo
ao
00
0o
ao
Qo
(1]7]
Qo
oo
00
a0
Qo
Qo0
oo
00
ao
a0
0o
ao
ao
ao
ao
oo
(Y]
a0
ao
00
ao
Qo
Qo
go
Go
ao
Qo
] 4]
ao
(0] 0]
00
ao
ao
ao
ago
a0
aa
(o]1]
00
oo
Qo

00

01197
01198
al199
01200
al201
01202
g1203
0l204
0}205
01206
0i207
gi1208
01209
0ia10
o121}
alzlz
gl1213
Qlzal4
01215
alzieé
Q127
glzis
01219
01220
gl12z21
Qlzaz
01223
al2z4
01225
01226
01227
01228
01229
01230
giasi
gl1232
Qi232
0234
01235
01236
01237
gl238
01239
01240
ai1241
01242
01243
0la44
01245
gl246
01247
Olz48
01249
01250
01251
01252

01253
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FAS
‘\A '_,'

D

{

o

1254
1255
1254
1257
1258
1259
1260
1261
1262
1263
1264
1265
1264
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310

SOURCE DEcK: 41 WesScoM

MCEXIT GEN /F(MCLD?O)»Z(X‘l)aFSAan(ASGPR),ZQ(RO)oXQ(TRNA),
C15(L0G),13(POUT)

GO0OGOBBPOTRPIHBONOEROBOCONGARVOC LIRS

seeosse INTRPT «PLACE STORE ADDR IN RPe

8800800020800 0080000000004000000800%0

MCiglo GEN /F(MC1020) 9 12(ASGPR) ,24(RO) ,14(TRNA) (15(L0G),
Cl3(POUT)»2(X*1),FS9

I Z XSRS FYE-RY LYY ELE-FE Y YTy

ssoave INTRPT «~CALL STORE ROUTINEs
eﬁoaaa¢qnoaaeeaacmeofaaeﬂﬁnamcuan¢

MCIg20 GMSK = /P(STRD¢P),IMD,LB315(MCI030+P),AK2

L2 2. XX ¥

Dopode IF BLOCK MOVEy» GET TO NEXY BYTE

60000

MClgls GEN /N(NCIOZO).‘Z(ASGPR),ZQ(RDl,lQ(INCA).lb(CRYl)o
C17(GPROUT)

CU0O009VC DRI ERO0DREVLEBRICNGDBOO R

vogavy RESTQRE P AND EXITe

aoeeeaeayéaotoaawaeaﬁoeamoﬁnaeeﬁea

MC1o3g GEN /NCIEXIT) 11 (BSGPR) ,23(RA),14(DECB),

C17(GPROVUT) y24(RE) ,12(ASSPEC) ;22(AO0NES)
#&aeﬂa&é@0&05#0066096063900066090005606

ssve®s COMPARE=MAKE COMPARISON (OPR=RB)s

a@asaaba??&a?eoaaoaafosaﬂ?wgaeeaoamabga

MCCo20 GEN /N(MCC030)412(ASP),}1(BSGPR) ,23(RB)14(SUB)
C7(5sALU) ,16(CRY1)

[ EX X E-RX LN FERYESLER LY T EEEYY BRI

esveve COMPARE=CLEAR RESVULT FLAG®
00200 HENDIO0LYOOBIORORETOOB0OBDO

MccoSo GEN T /N(McC060)412(ASSPEC),22(AZERO) ,14(TRNA) ,15(L0OG),

Cl7(GPROUT) 424(R9)
VU0V NCAEVODNV RNV VRGVEORAVINOOOOBQELOOBBEBAsO A

vosoee COMPARE-INITIALIZE RESULT TEST FLAG (R9)®
]

seoets TO 1, TEST FOR UNEQUAL

P00BVG04000400450000000280ORAVGOP0H000ENGELYaOGBO

MCCO30 GEN /T(MCLO50,MCCO40)s5(TT)s7(ALUZ) s 12(ASSPEC),s
C22(AZERO) ,J4(INCA) ,J6(CRYL)} ,17(GPROUT) 424 (R9)

LA X-X-3-¥

soende SET CONTEXT STORE AMOUNT

LA X-X-X-] .

MCLO70 GMSK /N(MCL0OBO) 3 J(LIT),15¢X*0003)14(TRNB) 13 (SCOUT)

2080000000003 RCROVLVLOOBGRRLGOQ

ssoe%0 COMPARE=-STORE RESULT FLAG®

00OV eRBBEVOYPOOVILBLOABRYGDBOG

MCCpgép GEN /N(MCCO70) 6 (MEMC) ,10(0SSALU) 4 120ASGPR) ,24(R1),

CIQ(YRNA)uls(LOG)

VBNV BON0B 0L NODOH VROV NTORIVGOGDY D

noeavs COMPARE~SET FLAG TO 2, TEST®

aseats FOR GREATER °
CEEEEEEEELEEE LYY EREERY-FE XX Y. N e

MCCo40 GEN /T(MCCO60,MCCO50) ,5¢TT),7(ALUS) ,12(ASGPR) ,24(RY),

C17(GPROUT) y14(INCA)16(CRY})
BUHROPRACOVB AN OHBBCOOVEGSVODGOOBOBY

sooooa COMPARE=CALL FETCH ROUTINE®
aa»aauaeeaaa?quamaaﬂoaaaeauwanweg

MCCOl5 GMSK /P(DF104P) 4 IMD,LB3,15(MCCO20+P) ,AK2
EJEC

ao
ao
0o
ao
ao
(¢]¢]
ao
0o
(o]8]
ao
ao
co
00
ao
Qo
ao
a0

60
00
00
0Q
(0]9]
a0
00
00
00
(411}
00
(1]1]
00
a0
00
00
(1]1]
co
00
00
00
00
0o
(/] 0]
00
117
00
0o
(1]¢]
00
Qo
00
00
(o]0]
00
00
ou
00
]

a1254
01255
01256
01257
g12s58
01459
01260
0izé61
0l1eé2
01263
01264
Q1265
01266
al247
01268

01269
Q1270

0l271}
Q1272
04273
QL1274
Q1275
01276
Q1277
0i278

01279
01280
01281
0jz282
01283
01284
01285
01286
01287
01288
91289
01290
01291
0l292
01293
01294
01295
01296
Q1297
01298
01299
01300
01301
01302
04303
01304
0130s
01306
01307
01308
01309

01310
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1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1334
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1348
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367

SOURCE DEcK: 41 WCSCoM

P00V 0AC00AV0HOVDOETVUBIVTO000ODBAGBIBB0C004Q00000R0LDS000%3800808,0a0 00
®» TITLE: COBOL RUNTIME DECODER * ao
o ® 00
o PURPOSE} DECODE A COBOL RUN=TIMgE INSTRUCTION BY GETCHING tHg o 00
o INSTRUCTION AND JUMPING 70O THE APPROPRIATE ® oo
® INSTRUCTION PROCESSOR ° 0o
® CALLING SEQUENCE} i 0o
° BSC 021 ° 00
. DATA INSTR 0 PROCESSOR ADDR ° 00
° DATA INSTR 1| PROCESSOR ADDR ° (s]s]
® DATA INSTR 32 PROCESSOR ADDR ° 00
$00300T VALY 0 POV LPRB VRO NVDVOVHBOBDEORRYOIRBIVNOAEOVV YISOV 0Bt gapan® 00
o 00
. CO0BOL RUN~TIME DECODER 00
° (1]1]
s 00
o Q0
@ (1]1]
. OPR = RO = O ao
a ‘ go
DECD GEN /N(DECD1) ) 12(ASSPEC) ,22(AZERO) ,14(TRNA) ,15(L0G), 00
C17(GPROUT) 424(R0O),13(0PROUT) 00

° go
s SHIFT COUNTER =+~5i WAIT FOR FETCH COMPLETE 00
° 00
DECD1 GMSK /N(DECD2) 31 1(LIT),15(X*0004) ,14(TRNB),13(sCOUT), 00
C6(SPEC) ,10(WAITMD) 0o

* 00
* OPCODE WORD 7O R Qo
% Q0
DECD2 GEN /N(DECD3),11(BSSPEC),23(MIR) ,14(TRNB),15(L0G), 00
C17(GPROUT) 424(R1) go

® Qo
° a0
. LEFT SHIFT OPR AND Ry WITH Rj(15) TO OPR(O)i COUNT DOWN, LnOP, 00
® AND EX]T WHEN 5 BITS SHIFTED 0o
® Qo
DECD3 GEN /T(DECD3,DECDY4) sS(FT)s7(SFTC)o13(INCSC), EXIT On LONE 00
CLl2(ASGPR) 124 (R1) 14 (SHFA) SHIFT RI ao

C18(SHFTOP) ,20(LFT),21(1),17(GPROUT) SHIFT 0PR w/CI1ROO

® Qo
s CALCULATE INSTRUCTION PROCESSOR VECTOR POINTER Anp FETCH 00
° Qo
DECD4 GEN /N(DECDS),12(ASP) ,11(BSSPEC) ,23(0PR),14¢A0DD), ao
CI1O0(OFSALU) 6 (MENMC) 00

® : g0
» WAIT FOR FETCH; INCREMENT PSEUDO=P 0o
° 0o
DECDS GEN /N(DECD&) 46 (SPEC) ,10(WAITMD) 0o
] Qo
° SET P 710 INSTRUCTION PROCESSOR AND RETURN TO PIPELINE oo
@ 00
ORG X35 00

DECD6 GEN /P(SS2M) ,7(PJUMPS) ,TFO,11(BSSPEC) 23 (MIR),14(TRNB), 00
C15(L0G) 413 (POUT),10(IFSALV) ;6 (MEMNCS) ago

EVEC 00

6000000080000 800 ODBI000000g0000R0000R0000B0000yaa00a00te8s00%00000

0131}
glala
01313
01314
01315
01316
Q137
01318
01319
61320
0132}
Q1322
01323
C}324
01325
81326
olaz7
01328
03329
01330
031331
01332
01333
01334
01335
01336
01337
01338
81339
Q1340
01341
01342
01343
Q344
01345
Q01346
01347
Qi134s
01349
01350
01351
01352
042353
01354
01355
01356
Q1357
01358
Q1359
01360
01361
01362
01363
01364
01365
Q1366
01367

DATE 08lé7s

PAGE

24

N



P

A

1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424

S 2 & O 2L G LS ¢ O e & O e 0 e OO G OO B B C s VOO Y S e 0 TS DO DG O O EN D G DR O

TITLE?

PURPOSE :

DESCRIPTION;

ENTRY POINT:

CALLING SEQUENCE;

EXCEPTION CONDITIONS:

REGISTER USAGE:

SOURCE DEcK?: 4! WcScoM
DECIMAL OPERATION SETUP
THIS SECTION PERFORMS ALL SgTUP ANpD
PRE=PROCESSING NECESSARY FOR THE DgeciMal
OFERATORSo

THE FIRST THREE wORDS OF THg PARAMgTER

BLOC
BYTE

MEMO

IF A

PRES
COUN

OPERANDS, RIGHT SHIFTING S HANDLEp wY
STING THE oPERAND LENGTH, LEFT SWIFT
IS HANDLED BY SETTING THE CcOUNT IN THE
APPROPRIATE REGISTER FOR LATER USE By

ADJU

THE

IF THE FIFTH AND SIXTH PARAM BLOCK WoRODS
PRESENT» THE DESTINATION BYTE pTw
LENGTH ARE FETCHED AND BUILTe IN Twls
CASE, LEFT SHIFTING S HANDLED BY ZERO

ARE
AND

FILL

BYTE

K ARE FETCHED AND USED T1O OBTAN

POINTERS 70 QPERANDS A AND B, TWE
LENGTHS OF THE OPERANDS ARE ALSO SgTuP
IN THE APPROPRIATE REGISTERS, THE CORRECT
SIGN OF EAcH OPERAND IS DETERMINED By
CHECKING THE FIRST WORD OF THE PARaAMgTER
BLOCK AND THEN FETCHING THE SIGN FrOM

RY IF NECESSARY,
FOURTH PARAMETER BLOCK WORD IS

ENTs» IT IS FETCHED AND THE SHIFT
TS OBTAINED FOR THE FIRST TWO

FETCH BYTE ROUTINE,

200
*Q0
#00
«00
%00
Q0
sQ0
Q0
Q0
¢00
»00
+00
000
¢00
«Q0
Q0
sQ0
00
¢00
*Q0
00
200
#00
©00
°00
+00
s00
s00
Q0
%00

AND LENGYH ADJUSTMENT, RIGHT SHIFTINGeQO
IS HANDLED BY SETTING UP THEg COUNT I~ THE 900
APPROPRIATE REGISTER FOR USg BY THg sToRe <00

SUBROUTINE

00
00

WHEN ALL PROCESSING OF THE PARAMETER BLOCK®0O
IS FINISHEDs CONTROL 15 TRANSFERED 7o tHE 00

APPROPRIATE SERVICE ROUTINE TO PERFOHM

THE
DEQO

ENTE

EXITS TO DeCIMAL OPERATION PROCESSQR;

ACTUAL DECIMAL OPERATION,

RED THROUGH BCS ENTRY PoINT;

*00
%00
*Q0
°00
©00
¢00
200
200

IF AN ERROR IS DISCOVERED IN THE PARAMETER=QO

BLoC

CODE IN CONDIT, THIS EXIT Wikt QCCUR JuST
BEFORE THE DECIMAtL OPERATION S0 THAT TRE
M BLOCK POINTER,R2, WILL BE ADvAwCED

PARA
AS N

RO-
Rl=
R2=
R3=
Ri=

Ko AN EXIT 1S MADE W[TH AN ERROR

ECESSARYo

POINTER TO TEMP AREA

PTR TO CONplT AND BASE RE® BLOCK
PTR TO PARAMETER BLOCK

OP A SIGN

oP B S]GN

*Q0
+00
«00
o000
200
800
200
«00
«00
«00
=00

01368
01369
01370
01371
01372
01373
01374
01375
Q1376
01377
01378
01379
01380
o138l
01382
01383
01384
012385
012386
01387
gl138s8
01289
01390
01391
013%2
01393
01394
01395
01396
Q1397
01398
01399
01400
01401
01402
01403
01404
01405
01406
01407
01408
01409
01410
ol411
ol412
01413
01414
014158
0l4le
01417
Ol418
01419
01420
0142}
ol422
01423
01424
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>
\\ j

M
5

1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481

e & € & T 8 9 00 G 8 8 & O R DO B & DS LG GO OB

o
m
o
e

e 8 & @&

DEQZ

SOURCE DECK? 4l WCSCoM

RS-
Ré=
R7 =

SAVED PTR 7O PARAMETER BLOCK

OP B BYTE PTR

LEFT BYTE: OP B LEFT SHIFT COUNT
RIGHT BYTE; OP B LENGTH

R8,R9 = TEMPS

RA=
RB=
RC=

RDe
RE=
RF =

OPR

OP A BYTE PTR

OP A LEFT SHIFT COUNT AnND LENGTH
FLAGS RESULY IN THIRD 0P; (ALSO RoUND
CARRY FOR DRDO)o,

RESULT BYTE PTR

RESULT RIGHT SHIFT COUNT AND LENGTH
DISPLACEMENT FROM RESULT BYTE PTR 710
THE RESULT SIGN,

AND P = TEMPS

QUOS= RESULT SJGNED
OVFLe }) FLAGS PARAMETER BLoCK ERRQR,

2) FLAGS ROUNDINGo

SHFT = FLAGS MOVE OPERATION

FINISH SAVE ofF P
RESET SHIFT FLAG

ORG X100

GEN /T(DTROO,PEQ2) ,5(TT),7(GPRS),12(ASP),
CI4(TRNA) ,15(LOG) ,6(SPEC) ,10(WAITMD),VF} 24(R])

SAVE PARAM BLOCK ADDR AND

RESET QUOS AND OVFLo

START FETCH OF FIRST PARAM BLOCK WORD:

ORG X?14

GEN /N(DED3) ,6(MEMC) o 10(1FSALU) , 11 (BSGPR) 123 (R2)
Cl4(TRNB) ,15(L0G) ,17(GPROUT) ,24(RS),

C7(ROVFL) ,SCO,WF1

START FETCH oF SECOND PARAM BLOCK WORD:

GEN /N(DEOY) 6 (MEMC) yJ0(OFSALU) ,12(ASGPR) 224 (R2),
Cl4(INCA) ,16(CRYL) 17 (GPROUT)

CONVERT SECOND PARAM BLK WORD INTO OP A BYTE PTR

GMSK /P(DBOO+P) s 10(STACK) »16(PUSH) s 15(P+DEDS),
CLB3,TFO,SFO,7(IBRS])

START FETCH oF THIRD PARAM BLOCK WORD

GEN /N(DEQ6) ,6(MEMC) ,1g(OFSALY) ,12(ASGPR) j24(R2),
CI14CINCA) ,16(CRY 1) ,17(GPROUT)

SAVE Op A BYTE PTR

GEN /N(DED7),12(ASP),14(TRNA) o 15(L0OG)

200
»00
«00
o000
200
©Q0
200
200
200
«00
*00
«00
800
«00
«00
000
200
s00
200
200
200
200

BEBDA000RANCA0RCPBO000NDUENONDNBBRTORB00QO0RN000080% 0000000000000 00000

0o
0o
00
00
ao
0o
0o
ao
(1]4]
Qo
ao
ao
00
oo
0o
ao
0o
00
00
ao
ao
ao
0o
00
00
ao
aa
Go
0o
o0
oo
oo
Qo
(o]e)

01425
01426
01427
01428
01429
01430
01431
01432
01433
01434
01435
01436
01437
01438
01439
Q1440
0144}
01442
01443
01444
01445
Q1446
a)447
01448
81449
01450
Q1451

01452

01453
01454
01455
01456
01457
Q1468
al459
01460
ol461
01462
01463
Q1464
01465
01466
01467
01468
Q1469
01470
01471
01472
01473
01474
01475
01476
01477
01478
01479
01480
01481
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1482
1483
1484
1485
1486
1487
1488
1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538

DEQ?7

O o & 09

gE08

¢ 0o ¢ 2

OPEO9

& o e O

SOURCE DECK: 41 WCSCoM
C17(GPROUT) 24 (RA)
CONVERT THIRD PARAM BLOCK WORD INTO OP B BYTE PTR .

GMSK /P(DBOO+P) , 1 0(STACK) ,16(PUSH),15(P+DEQ8),
cLB3,TFO,SFO

SAVE Op B BYTE PTR
ALS0 TEST IF ERROR OCCURED IN EITHER CONVERSION

GEN {;(oe09.0225).7(oer)oS(FT).12(ASP)olﬂtrnua).lS(Loa).
(

C GPROUT) 924 (R6)

GET OP A LENGTH FROM FIRST PARAM BLOCK WORD
DELETE A STACK ENTRY TO INSURE STACK IS EMPTY

ORG X’ 4F .

GMSK /P(DE1Q+P) 511 (MSK) ,15¢X*FCIF),14¢TRNB) ,13(0PROVUT,,
CI1O0(STACK) yAK4,TFQ,SF0O

LOAD SHIFT COUNTER FOR OP A LENGTH RIGHT JUSTIFIcaTION

ORG DEO8+1

GMSK /N(DELI) ol l(LIT) 1B (X?2),
C14¢(TRNB) ,13(SCOUT)

RIGHT JUSTIFY OP LENGTH IN OPR LEFT BYTE
ALSO INIT *RESULTY IN OP C* FLAG

GEN /T(DEL24DE}1),5(TT),7(SFTC),18(SHFTOP) ,20(LFT) XF23"
CIH(ONES) , 17(GPROUT) ,24(RC) 413 (INCSC)

SET OP A LENGTH

GEN /N(DE13) ,11(BSSPEC) ,23(0LSE),14(TRNB),15(LO0G),
C17(GPROUT) ;24(RB)

SETUP 0P B LENGTH

GMSK /N(DEL14) ;11 (MSK) ,15(X*FFEOD) ,14(TRNB) ,13(0PROUT)
ORG X*B
GEN /N(DEIS) )11 (BSSPEC) ,23(0RZF) ,14(TRNB)15(L0QG),

Cl7(GPROUT) 424(R7)
INIT OP A AND OP B SJ]GNS

GEN /723140 ZERO) ,15(L0G) ,17(GPROUT) ,24(R3)
GEN /°914(ZERO),15(L0G) ,17(GPROUT) ,24(R4Y)

INIT RESULT BYTE PTR TO OP A BYTE PTR

GEN /N(DEL16) 1} (BSGPR),23(RA) s J4(TRNB)235(L0G) o
Cl7(GPROUT) 0124(RD)

INIT RESULT LENGTH T0 OP A LENGTH
ALSO TEST IF RESULT (IlE OP A) IS SIGNED

(¢]9]
00
Qo
0o
00
Qo
ao
0o
00
00
Qo0
00
0o
00
Qo
00
0o
oo
o0
o
ao
oo
Qo
Qo
ao
00

00
00
00
Q0
0o
00
Qo
00
0o
Qo
0o
00
00
00
00
00
00
00
0o
00
00
00
0o
00
00
00
00
00
0o
0o

01482
01483
01484
01485
01486
01487
01488
01489
01490
01491
01492
01493
01494
01495
01496
01497
01498
01499
01500
01501
gls02
01503
04504
01505
01506
01507
ols08
01509
81510
0154}
01512
01513
Qlsly4
01515
91516
01517
0ls18
01539
01520
01521
0ls522
01523
01524
01525
01526
01527
81528
01529
01530
01531}
01532
01533
01534
Q1535
01536
01537
01538
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Ean

S

1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549
1550
1551
1552
1553
1554
1658
1656
1557
1558
1559
1560
1561}
15862
1563
1564
1565
1566
1567
1568
1569
1570
1571
15872
1573
1574
15675
1876
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589
1590
1591
1592
1593
1594
1595

DE1ls

e & @ o

DE22

DE220D

DE22H

DE22K

DE22K3

DE22Ks5

DE22K7

*

SOURCE DECK: 41 WCSCoM

ORG DEO1,!
GEN /F(DEL7) ,FSF,2(1),11(BsGPR) ,23(RB),
CI14(TRNB) ,15(L0G) ,17(GPROUT) ;24 (RE)

RESULT SIGNED SO FLAG [T BY SETTING @UOS

ORG X?36
GEN /N(DE18) ,14(ONES) 4SCO,4WF1

INIT DySPLACEMENT TO RESULT SIGN

ORG DEl16+1

GEN /N(DEL9) o 11 (BSGPR) 423 (RB) s J4(TRNB)»15(L0G),
C17(GPROUT) s 24 (RF)

SETUP BYTE PTR TO FETCH OP A SIGN

GEN /N{DE20) s 12(ASSPEC)922(AZERO)s11(BSGPR),23(RA)
CI4CINCB) ,16(CRY1),17(GPROVT) ,24(R8)

FETCH SIGN OF OP A

GMSK /P(DSOD*P) , 10(STACK) (I5(DE21+P) TFO,SFO,LB3,
C12(ASGPR) 5 J6(RB) ,14(TRNA) 13 (OPROVT)

SAVE OP A SIGN

GEN /N(DE22) ,12(ASP) ,14(TRNA),15(L0G),
C17(GPROUT) 424(R3)

JF OPERATION IS A MOVE, SET SHFT TO FLAG ITe

ALSO, IF MOVE, SKIP QP B SIGN CHECK AND SET QUQS ACCORDING Y,

ORG X*37 -

GMSK /N(DE22D) o VL1 (MSK) o 15(X# LFFF ), 14(TRNB) 13 (PQVT)

ORG DE21+1

GMSK /201 LIT) G IS(X?P9FFF)p12(ASP),14(EQOR), 0P=37
CTFO,SFQ,7(S3ALU)

GEN /T(DE22N ,DE22H) 45(FT) 07 (ALUZ) ,

GEN /F(DE22K) sFSE,2(1) ,24(RC),VF ), 4¢ZERQ) ,§15(LOG) ;Sco WFl

ORG X*4A

GEN /N(DE22K3) 3 14(ONES) ,SCg,WF

IF MOVE, DO SPECIAL REGISTER SETUP

ORG X?48

GEN /N(DE22K5) 41} (BSGPR) ,23(R6),
CI4(TRNB) ;15(L0G),17(GPROUT) ;24 (RD)

ORG X?159

GEN /N(DE22K7) ,11(BSGPR) ,23(R7),14(TRNB) ,15(L0G),
C17(GPROUT) 24 (RE)

ORG X?158

GEN /N(DE25) ,11(BSGPR) ,23(R7),

CL4(TRNB) ,15(L0G) ,17¢GPROUT) ,24(RF)

SETUP RYTE PTR FOR OP B SIGN FETCH}
CHECK IF OP B SIGNED

ago

Qo
ao
a0
Qo
00
0o
(a]¢]
oo
Qo
Q0
Qo
Qo
(/] ¢]

ao
co

Qo
Qo
00
Qo
co
Q0
00

0o

00
00
0o
o
0o
00
0o
o
0o
00
0o
00
00
0o
00
0o
0o
0o
0o
00
0o
00
0o
00
0o
00
Qo
0o
v
00
0o
00
00

gis539
ai1540
0154}
01542
Q1543
01544
Ql545
0i546
Q1547
0l548
01549
01550
a1s5]
01552
01553
01554
01555
01556
01557
0)ss8
01559
Q1560
Qis561
01562
01563
Q1564
01565
Q1566
01567
g1568
01569
01570
01571
Qls72
Q1573
Q1574
01575
01576
Q1577
ais7e
01579
0jss8o
g3s581
gjs82
01583
01584
gl1585
01586
01587
ols88
01589
01590
01591}
01592
als93
01594
01595
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1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1652

DE24

¢ O ¢ o

DE25S

-3

DE26

SOURCE DECK? 41 WcScoM

ORG DE22H*1

GEN /F(DE23) 4FSD,2(2),12(ASSPEC),22(AZERO),
C11(BSGPR),23(R6) o 14(INCB)416(CRYL),
C17(GPROUT) ;24 (R8)

FETCH OP B SIGN
(THIS MICRO ADDR MUST BE EVEN)

ORG X?4C

GEN /N(DE23P) , 12(ASGPR) 424 (R7),14(TRNA) ,15(L0G)
C13(O0PROUT)

ORG x¢t21

GMSK /P({DSO0*P) ,10(STACK) ,16(PUSH) ,15(DE24+*P),

cLB3,sFO,TFO
SAVE 0p B SIGN

ORG DE22N*+1
GEN /N(DEZ25) ,12(ASP) ,14(TRNA) 415 (L0G),
C17(GPROUT) y24(RY4)

ADVANCE PARAM BLOCK PTR:
CHECK IF FOURTH PARAM BLOCK WORD PRESENT

ORG X?4€E
GEN /F(DEYD) FSF,42(2),12(ASGPR) ,24(R2),
CI14(INCA) ,16(CRY1),17(GPROUT)
START FETCH OF FQURTH PARAM BLOCK WORD
ORG X?*42
GEN /N(DE27)9s6(MEMC) s 10(IFSALY)12(ASG
(ASGPR) 924 (R2)
Cl4(TRNA)»15(L0G) '
START FETCH oF FIFTH PARAM BLOCK WORD
ORG DE24+1
GEN /N(DE28) 6 (MEMC) ,1glIFSALV) ,12(ASGPR) 924(R2),
CI4(INCA) ,16(CRY1) 417 (GPROUT)
PUT FOURTH PARAM BLOCK WORD INTO 1 AND GPR

GEN /N(DE29) , 11 (BSSPEC) ,23(MIR) ,14(TRNB) (15(( 0G),
CI7(GPROUT) ;24(R8B) ,TFOsSFO,7(IBRSI)

ALLIGN oP A SHIFT COUNT

GEN /N{DE30) ,12(ASGPRL)o24(RB)s14(SHFA) 917 (GPROVT)

ALLIGN OP A SHIFT COUNT AND PLACE IN OPR;
CHECK IF RIGHYT OR LEFT SHIFT

GMSK JF(DE31) FSF,2(1),12(ASGPRL),16(R8),
CLICLIT)»IS(X*EOQOFF) ,14(AND) 913 (0OPROUT)

RIGHT SHIFTs SO ADJUST OP A LENGTH ACCORDINGLY;

0o
0o
0u
0o
0o
0o
0o
0o
00
00
0o
0o
00
00
0o
00
00
00
00
0o
00
00
00
00
G0
0o
00
00
0o
(e]0]
00
a0
0o
00
0o
00
0o
00
()
00
0o
00
00
0o
00
00
00
ago
00
Qo
oo
]
00
00
0o
00
00

Q1596
01597
01598
01599
01600
01601
0lé602
01603
01604
01605
Q1606
01607
0ls08
01609
01610
Qleéll
0lélz2
0le613
glels
Qlé1%
01616
01617
01618
01619
@le20
0162}
0l622
Q1623
Qlé24
Q1625
0lée26
Qlez7

Q1628

01629
01630
01631
01632
01633
01634
01635
Qle3de
Q1637
0l638
01639
01640
0lé4t
01642
Q1643
Qlé44
01645
Qle4é
01647
0loe4e
0} 649
Q1650
0165)
glé52
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o

~

P
P

‘\ /';

1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703
1704
1705
1706
1707
1708
1709

¢ o <8

DEJ34N

* & ¢

DE3S
DEJ?

DE38

SOURCE DEcK: 41 WCSCoM

ORG e+]
GEN /N(DE32) ,12(A5GPR) ,24(RB) ,11(BSSPEC) ,23(0_LSE),
C14(SUB) ,16(CRY1),17(GPROUT) ,TFO,SFO,7(S535ALU)

LEFT SHIFT,SO SAVE SHIFT COUNT FOR LATER USE
(THIS MICRO MUST FOLLOW DE31)

GEN /N(DE34);12(ASGPR) ¢24(RB) 011 (BSSPEC) 323 (0PR)
Cl4(OR) 17 (GPROUT)

IF OP A LENGTH AFTER RIGHT SHIFT ADJUSTMENT IS NEGATIVEo
RESET IT TO ZEROo

ORG DE30+!

GEN /T(DE349DE3I3),5(FT)s7(ALUS)

ORG DE31+2

GEN /N(DE34) ,14(ZERO) ,15(L0G) 417 (GPROVT) ,24(R8)

IF OPERATION IS MOVE, SKIP FURTHER SETUP!
GEN /T(DEJI4N,DEI4M) 5(FT) o7 (SHFT)

PERFORM SHIFT/ROUND INITIALIZATION FQR MOVE

ORG X¢3c
GMSK /P(DXSQ*P) ,10(STACK) ,16(PUSH) ,15(DE40*P),
cLBa,TFo,sFO

GET OP B SHIFT COUNT;
CHECK |F LEFT OR RIGHT SHIFT

ORG X’38

GMSK /F(DE35) ,FSE,2(1),11(MSK)I5(X?FFED),
C14(TRNB),13(0PROUT)

RIGHT SHIFT, SO ADJUST OP B LENGTH ACCORDINGLY

ORG DE34+}
GEN /N(DE36) ,12(ASGPR) ,24(R7),1}) (BSSPEC) ,23(0PR),
C14(SUB) ,16(CRY1),17(GPROUT) ,TFO,SFQ,7(SSALU)

LEFT SHIFTy SO SAVE SHIFT COUNT FOR LATER USE
(THIS MJCRO MUST FOLLOW DE35)

GEN /N(DE38) ,12(A5GPR) ,24(R7),11(BSSPEC),23(0RLEZ),
C14(0R) 417 (GPROUT)

IF OP B LENGTH NEGATIVE AFTER RIGHT SHIFT ADJUSTMENT,
RESET IT TO ZEROo

GEN /T(DE37,DE38) y5(TT)e7(ALUS)
GEN /N(DE38),14(ZER0O),15(L0G) 17 (GPROUT) ,24(R7)

CHECK IF FIFTH PARAM BLOCK WORD IS PRESENT

GEN /F(DES0) FSE 2(4),6(SPEC),10(WAlTMD)

00
(1]¢]
00
00
oo
o
Qo
ao
(e]1]
0o
]1]
oo
] 8
ao
ao
00
ao
g0
00
o
ao
00
00
00
00
(¢] 1]
Qad
)8
ao
(1]v]
ag
ao
(¢]¢]
] 1]
co
00
ao
Qo
00
go
9]u)
] 8
Go
go
]s]
0o
(e]v]
oo
Go
(o] ¢
00
00
ao
(1]7]
00
oo
aa

0i653
01654
03655
01656
01657
01658
01659
Qléeén
01661
Q1662
01663
Qlé64
01665
Q1666
01667
G668
01669
Q1670
01671
Qle72
01673
Q1674
01675
Qlée7¢6
01677
0le78
01679
01680
0lée8}
0le82
01683
Ole84
0lé685
01686
01687
Qle8s8
QL1689
01690
01691
01692
01693
01694
01695
01496
01697
01698
01699
01700
01704
Ql70z2
gi703
01704
gl1705
01706
Q1707
g1708
01709
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Y

1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738
1739
1740
1741
17492
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760
1761
1762
1763
1764
1765
1766

¢ e

DE39

o o &9

DE4O

DE4QH

¢ o &9

DEXON

@

DEY]

¢ 6 o

E4S

SOURCE DECKS 41 WCSCoM

FIFTH AND SIXTH PARAM BLOCK WORDS ARE PRESENT SO0 PERFORM sgTuP

ORG X244

GEN /N(DXO}) ,6(MEMC) ,10(0FSALU) ;12(ASGPR) y24(R2),
CI4(INCA) ,16(CRY1),17(GPROVT)

SAVE RD IN TEMP AREA FOR MULTIPLY
IF MOVE, EXIT TO MOVE ROUTINE

ORG X!40

GMSK /N(DEHQH) ;1 2(ASGPR) , 16(RO) 411 (LIT) 18(XFFaF),
C14¢ADD) ;6 (MEMC) ,10(0S5%ALU)

ORG X*3A

GEN /T(DE4ON,EX30) ,5(FT),7(0VFL),

C12(ASGPR) y24(RD) ,14(TRNA) ;15(L0G) ;4 (SPEC) ,10(WAITMy)

SETUP OP A BYTE PTR FOR LEADING ZERO SUPPRESSION;
CHECK |F PARAM ERROR HAS BEEN DETECTEDo

ORG Xt53

GEN /T(DYOOQ)DEXL)sS5(TT)s7(SHFT),
C11(B3GPR),23(RA),
C14(TRNB),15(1L0G) ,17(GPROYT) ,24(R8)

SUPPRESS OP A LEADING ZEROES

ORG X432 ‘
GMSK /P(DLOO*P),JO(STACK) ,I15(DE42+P),LBI,TFO,SFO>»
C12(ASGPR) 4 16(RB),14(TRNA) 13 (0PROUT)

UPDATE oP A LENGTH FOR ZERO SVPPRESS
CHECK IF NEW LENGTH ZERO

G pE38+!
N /T(DEY44 ,DE43) ,5(FT),7(SFTC),12(ASGPR) 24 (RB),

C11(BSSPEC) 323(0PR) ,14(SUB),16(CRY}) 17 (GPROUT)

OR
GE

NEW LENGTH ZERO SO CLEAR SHIFT COUNT ALSO
GEN /N(DEY44) , I4(ZERO) ,15(L0G),,17(GPROVUT) ;24 (RB)

ADJUST oP A BYTE POINTER FOR ZERO SUPPRESS}
ALSO CHECK IF ROUNDING REQUESTED,

GEN /F(DE45) 4FSF,2(2),12(ASGPR) ;24(RA)
ClI(BSSPEC) 923 (0PR),14(ADD) 17 (GPROUT)

REFETCH FIRST PARAM BLOCK wORD
FLAG WHETHER ROUNDING OR NQoT THRU OVERFLOW,

GEN /N(DEY6) y6(MEMC) o 10(IFSALU) ) 12(ASGPR) 0124 (R5)
CL4(TRNA) ,15(LOG) »7(ROVFL)

ORG e+) ALLIGN FOR FSEL

GEN /N(DE46) ;6 (MEMC) ,10(IFSALVU) ;1 2(ASGPR) 424 (R5),
CI14(TRNA) ,15(L0OG) ,7(SOVFL)

ao
0o
o
00
ago
oo
Qo0
Qo
ao
Qo0
00
Q0
oo
ao
00
(]3]
ao
ao
Go
Q0
Qo
go
00
0o
00
Qo0
00
Qo
00
Qo
oo
00
e
0o
ao
00

1]1]

Qo
Qo
0o
Q0
Q0
00
1)
00
aa
0o
00
oo
0o
(*]1]
00
co
6o
0g
00

01710
01711
01712
01713
gl714
01718
01716
4717
al718
01719
01720
gi721
01722
01723
01724
Q1725
01726
0l727
01728
01729
04730
01731
a1732
01733
01734
01735
01736
81737
01738
01739
01740
017414
gl742
01743
01744
01745
01746
01747
01748
01749
Q1750
01751
01752
01753
01754
04755
Q1756
01757
Q1758
01759
01760
01761
01762
01763
01764
01765
0l766
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1767
1768
1769
1770
1774
1772
1773
1774
1775
1776
1777
1778
1779
1780
178}
1782
1783
1784
1785
1786
1787
1788
1789
1790
1791
1792
1793
1794
1795
1796
1797
1798
1799
1800
1801
1802
1803
1804
1805
1806
1807
1808
1809
1810
181}
1812
1813
1814
1815
1816
1817
1818
1819
1820
1821
1822
1823

DE4s

e o o

E47

DE47P

¢ o ¢ 0

DESO

SoOURCE DECK: 41 WeScoM
SETUP OP B BYTE PTR FOR ZERO SUPPRESS oo
ORG 9=2 gg
GEN /N(DEH47) ,11(BSGPR) ,23(R6),14(TRNB) ,15(L0G), 0o
C17(GPROUT) )24(R8) ,6(SPEC) 10 (WAITMD) (f4]
ORG o+] g0
0o
SUPPRESS OP B LEADING ZEROES Qo
ALSO SETUP FIRST PARAM BLOCK WORD, ao
00
GEN /N(DE47P) 9 12(ASGPR) 9249 (R7) 014 (TRNA)915(LOG) ® 0o
cl13(oPROUT) 00
ORG X445 00
GMSK /P(DLOO*P) ) 10(STACK) ,16(PUSH) ¢ 15(DE48*P) ,7(IBRSI), 00
CLB3,sFO,TFO oo
ORG DE47+1 00
0o
UPDATE OP B LENGTH FOR ZERQ SUPPRESS; ao
CHECK IF NEW LENGTH ZERO+» Qo
_ 00
GEN /T(DE49,DESQ) ¢y5(TT),7(SFTC) ,12(ASGPR)124(R7), 00
C11(BSSPEC))23(0PR) ,14(SUB),146(CRY L) 17 (GPROVT) 00
Qo
NEW LENGTH ZERO SO CLEAR SHIFT COUNT ALSO Qo0
Qo0
GEN /N(DESQ) ,14(ZERO) 415(L0G) ,17(GPROVUT) ,24(R7) 00
Qo
ADJUST oP B BYTE PTR FOR ZERO SUPPRESS! 0o
BRANCH 10 OPERATION PROCESSORo ao
4 00
GEN /F(DADO) oFSF,2(X*C)osMT1,12(ASGPR) 9249 (RS, ad
Cl1(BSSPEC) 9023(QPR) ,14(ADD) ,17(GPROUT) 0o
EJEC 00
BA0QQVGRUDCYVNCOVR0ODOONV0OETVVO0EE000HTRVeNOBB00BG000BOO 00 eRsegtaPonnD
200
TITLE: ADD/SUBTRACT PROCESSOR 200
°00
PURPOSE: THIS ROUVUTINE PERFORMS ADDITION OR ¢QQ
SUBTRACTION OF TWO DEGIMAL DJGJT STRINGS. ¢00
©00
DESCRIPTION; IF OPERAND A Is BOTH THE DESTINATIoN AnD QO
LEFT SHIFTED ON INPUT, IT 1S MOVED 7o 300
THE TEMP AREA TO AVOID OVERLAY DURING 200
THE OPERATION, NgXT, THE RESULT .SIGN 1Is 600
DETERMINED BY cHECKING THE SIGN ANp 00
ABSOLUTE VALUE OF THE TWO OPERANDS, 200
FINALLY, THE OPERAND BYTES ARE FETCHgD, 000
ADDED OR SUBTRACTED,; AND THE RESULY #00
STORED, TH]S IS DONE ONE BYTE AT A TiMg, 00
FROM LEAST SIGNIFICANT To MOST SIGNIFICANT®OO
%00
ENTRY POINT: ADD = EAODD Q0
SUBTRACT = ESQQ @00
200
CALLING SEQUENCE? RECEIVES CONTRoL FROM SETUP ROUTINg, DgO0.#00
EXITS TO MOVE ROUTINE FOR ZgRO FlLy oF @00

C R o T B G G DB Qe " ST B S O OR O

REST OF RESULT, +00

Q1767

0i768

01769
01770
017714
01772
01773
01774
01775
01776
04777
01778

Q1779

Ql78Q

01781
0l782
Q1783
Ql784
Q1785
Ql178¢
01787
01788
gi78¢9
Q1790
01791
Q1792
ai793
Q1794
01795
Q1796
Q1797
1798
ai799
01800
0180l
0i802
01803
Q1804
Ql805
0lsde
01807
gls0s8
01809
gi8lo
o181}
Qi81l2
o813
olsls
glsls
glsalé
olel7
glals
gl1819
01820
ajszy}
oleze
0isz3
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1824
1825
1826
1827
1828
1829
1830
1831
1832
1833
1834
1835
1836
1837
1838
1839
1840
1841
1842
1843
1844
1845
1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861}
1862
1863
1864
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880

SOURCE DECK: 41 WCSCoM

° ¢00
. EXCEPTION CONDITIONS: SUBTRACT IS IMPLEMENTED BY cOMPLEMENTING 000
. THE SIGN OF OP 8 AND PERFORMING AN ApD, «00
° 200
o REGISTER USAGE: SAME AS FOR DEQO EXCEPT: »00
. R3= SCRATCH s00
e R5= CARRY «00
- SHFT = FLAGS ADD(O) OR SyUBTRACT(1) *00
o RC= ROUND CARRY (FOR DROQ) °00
0000009008000V 00R000 D0 R00000008000R00000000Ca00gee000000g050a%00e(0
ORG et} soendona®se (e]s]

DAO1 EQU ® SAVE LOCATION 0o
® (0]]
° SUBTRACT 00
® COMPLEMENT OP B SIGN AND BRANCH TO ADD (1 ]0]
4 (o]
ORG Xe24 PLACE FOR FIELD SELo Qo

GMSK /N(DAOOS) » L1 (LIT),15(X*FF52) ,14(TRNB) 13 (oPROUT) oo

ORG X33 _ 00

DAQpS GEN /N(DADD) ,12(ASGPR) ,24(R4),11(BSSPEC) ,23(0PR), Qo
CI4(EOR)415(L0G) ,17(GPROUT) 00

@ go
° ADD 00
® CHECK [F RESULT IN OP A ago
o , ao
ORG X 20 PLACE FOR FIELD SELo Qo0

DAGO GEN /N(DAD1),12(ASGPR) ,24(RC) 14 (TRNA),15(L0G), 00
CTFO,SFO,7(SSALV) 00

° 00
® IF RESULT NOT IN OP Ay OP A DOES NOT HAVE TO BE MQVED .TO TgMp 00
® 00
ORG DAO! RESTORE LOCo ao

Dagy  GEN /T(DAD2,DA05),S(FT),7(ALUZ) Qg
° Qo
° CHECK IF OP A LEFT SHIFTED 00
® a0
DADZ GMSK /N(DAD3) ,12(ASGPR) ,16(RB),11(LIT),15(X?80FF), 00
C14(AND) ,TFO,SFO,7(s5ALU) 0o

@ 00
. IF OP A LEFT SHIFTED AND GETS REsSULT, MOVE TO TEMP TO AVolnp 00
° OVERLAY Q0
° (1]1]
DAD3 GEN /T(DADY4,DA0S) 4S(FT)e7(ALUZ) 00
CI4(ZERO) »15(LOG) , 1 7(GPROUT) 524 (RC) 00

DAQOH GMSK /N(DM10) ,12(ASGPR) ,16(RB) 11 (LIT)15(X*FFBp),14(aND), 00
C13(oPROUT) 00

% Qo
® CHECK IF OPERANDS HAVE THE SAME SIGN Qo
oo (THIS ADDR MUST BE EVEN) 00
o Qo
DAOS GEN /N(DADG) ,12(ASGPR) ,24(R3) 911 (BSGPR) 923 (RH4), 00
CL4(EOR)»15(L0G) s TFU,sFO,7(SSALY) 0o

® 0o
o INIT SHFT To FLAG ADD: 00
® IF OPERANDS HAVE SAME SIGN, RESULT SIGN = SIGN gp Ao 0o
® 00
DAOG GEN /T(DAV8DAOT) 45(TT)s7(ALUZ) 24 (RO),VF1 00

0l824
g1825
als82é
01827
Olszs
ol8z29
Gls8ag
Q183)
ole32
01833
01834
01835
01836
01837
Q1828
01839
01840
gi84}
Qle4a
0)843
gle4y
01845
gla4s
ale47
gls4s
plais
01850
gl1851
glss2
gles3
01854
0lass
alesé
0l8s7
plase
01859
01860
0lasl
0l8é2
01863
Qlaéd
01865
01866
Qleséy
glseés
01869
Ql870
als71i
oi1872
01873
Q1874
01875
01876
01877
Qla7e
01879
01880
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1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
15908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937

¢ & & O

DAQ7
DaOSB

DAQ9

e & 8¢

AlO

DAL

DA11S
DAl 2
DA13
DA14
DA15
PAls

DAL7

-

DAls

e » &0

Al9

a o

DA2g

SOURCE DECK: 41l WCScom
SET SHFT TO FLAG SUBTRACTos(IE OPS HAVE DIFo SIGN),
(TH1S ADDR MUST BE EVEN)

GEN /N(DADOB) , 14(ONES) 917 (GPROUT ) ,24(RS)
GEN /N(DAO9) ,249(R5) 2 VF

COMPARE OPERANDS TO SEE WHICH HAS GREATER ABSOLUTE VALUE

GMSK /P(DPOQ+P) 3 10(STACK) ,15(DA1Q+P) LB3,TFO,SF0>»
C12(ASGPR) 16(RB) 14 (TRNA)13(0PROVUT)

IF OP A HAS GREATER ABSOLUTE VALUE THAN OP B,
RESULT SIGN = SIGN OF OP A

GEN /T(DALL1)DAL8) ,5(TT)o7(ALUS)
ORG e+

SWAP OP A AND OP B SINCE OP B HAS GREATER ABS VALUE®

GMSK /P(DAL1S+P) ,10(STACK) 316 (PUSH) ,15(DAI8*P),
CTFO,sFo,LB3

ORG X’57

GEN /N(DALZ2) ,12(ASGPR) ;24(RA) 14 (TRNA) ,15(L0G) ,13(O0PROUT)

ORG DAlL+]

GEN /N(DA13),11(BSGPR) ,23(R6),14(TRNB),,15(L0G),
C17(GPROUT) ;24 (RA) .

GEN /N(DA14) ,11(BSSPEC),23(0pR) ;1 4(TRNB) ,15(L0OG),
C17(GPROUT) 724 (R6)

GEN /N(DALI5) ;12(ASGPR) ,24(RB) ,14(TRNA) 4l5{L0OG),
C13(0PROUT)

GEN /N(DAL6) , 11 (BSGPR) ,23(R7) 914 (TRNB) ,15(L0G),
C17(GPROUT) ,24(R8B)

GEN /N(DAL7) 4,11 (BSSPEC),23(0PR),14(TRNB),,15(L06G),
C17(GPROUT) y24(R7)

GEN /N(COMPOP),}1(BSGPR) ,23(RY4),14(TRNB) ,15(L0G),

C17(GPROUT) ,24(R3)

CLEAR ROUND CARRY

ORG DAlD+!
GEN /N(DA19) ,14(ZERO) ,15(L0G) ,17(GPROVT) ,24(RC)
ORG DAL7+1

CLEAR CARRY}
CHECK |F RESULT SIGNEDo

GEN /T(DA20,DA21),5(TT),7(QUOS) ,J4(ZERO) ,)5(L0OG),
C17(GPROUT) 924 (R5)

STORE SIGN OF RESULT

ORG Xt47

GMSK /P (DNOQ*P) ,10(STACK) ,15(DA21+P),LB3,TFg,SFo,
C12(AB6PR) ,16(R3),14(TRNA),13(POUT)

FETCH BYTE OF OP B

]e]
o
0o
oo
00
ao
00
00
ao
0o
ao
Qo0
a0
00
ao
ao
0o
0o
a0
0o
o
ao
o
ao
ao
a0
00
00
a0

G0
ao
Qo
0o
Qo0
[+]8)
00
00
(o]1]
a0
ao
0o
ao
ao
ag
ao
00
ao
o
Qo
ao
ao
a0
ao
Qo
ao
00

giss8l
0lss82
oleed
0ls884
01885
01886
01887
gjaes
olesy
Q1890
gl1891
Q1892
01893
01894
0}895
01896
Q1897
0l898
als9ee
01?00
a190!
01902
01903
01904
Q1905
Q1906
01907
ol9as
gl909
01910
al9ll
Q191e
01913
01914
ai91s
01916
01917
Ql9le
Q1919
01920
0l92}
01922
01923
gl924
al92s
gl1926
01927
01928
01929
01930
01931
01932
01933
01934
01935
01936
Q1937
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1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1947
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
198}
1982
1983
1984
1985
1984
1987
1988
1989
1990
1991
1992
1993
1994

DA21

DA22

DA22P

SOURCE DEcCK: 41l WCSCoM

ORG X¢48

GEN /N(DA22) ,11(BSGPR) ,23(R6),J4(TRNB),15(L0G),
C17(GPROUT) 24(R8)

ORG DA19+}

GEN /N(DA22P) 4y 12(ASGPR) ;29(R7),14(TRNA) ,;15(L0G)
C13(OPROUT)

ORG X?49

GMSK /P(DFOQ+P) ,10(STACK) ,16(PUSH),15(DA23*P),
cLB3,SFO,TFO

ORG DA22+1

UPDATE oP B LENGTH

GEN /N(DA2Y) ;11 (BSSPEC) 123 (OPR),14(TRNB) 15 (L0G)
Cl7(GPROUT) 924 (R7)

CHECK DIGIT

GMSK /P(DHOO*P) ,10(STACK) ,16(PUSH),15(PA25*P), B3,TF0,SFy
SAVE DIGIT
GEN /N(DA26) ,12(ASP) ,14CTRNA) ,15(L0G),

Cl17(GPROUT) 424(R3)

FETCH BYTE OF OP A

GEN /N(DA27), 11 (BSGPR) ,23(RA) s J4(TRNB)215(L0G)»
Cl7(GPROUT) 224 (R8)
GMSK /P(DFOQ*P) , 10(STACK) ,15(DA28+P),LB3,TFO,SFp,

C12(ASGPR) ,16(RB),14(TRNA) 13 (OPROUT)
UPDATE 0P A LENGTH

GEN /N(DAZ29) 411 (BSSPEC) ,23(0PR) ,14(TRNB) ,15(L0G),
Cl7(GPROUT) y24(RB)

CHECK pIGIT
GMSK /P(DHOD*P) ,10(STACK) ,16(PUSH) ,15(DA30*P),LB3,TFO,SFO

SETUP RESULT BYTE PTR FOR STORE:
CHOOSE BETWEEN ADD OR SUBTRACT,

GEN /T‘DAJISQDAslA)ﬁs(TT’07‘SHFT)UII(BSGPR)|23‘RD)D
CI4(TRNB) ,15(L0G),17(GPROUT) ,24(R8)

ADD OPA BYTE TO OPB BYTE

GEN /N(DA32),12(ASP),11(BSGPR)123(R3)»14(ADD),
Cl7(GPROUT) 924(R3I)

SUBTRACT OPB BYTE FROM OPA BYTE

GEN /N(DA32) ,12(A5P) ,11(B5GPR) 423(R3),14(5UB),16(CRY ),
C17(GPROUT) 424(R3)

ao
0o
00
Qo
0o
00
00
ao
ao
Qo
(e ]1]
0]¢]
0o
00
ao
Qo
(e]v]
go
g0
00
a0
Qo
Qo
00
00
00
00
00
Qo
ao
oo
Qo
00
]
oo
o
00
Qo
00
00
oo
00
Go
Q0
00
o]d)
00
0o
Qo
o0
ago
oo
00
ao
0o
00

0o

01938
01939
01940
01941
01942
gl943
01944
D1945
Q1946
01947
01948
0l949
01950
01951
01952
01953
01954
Q1955
01956
81957
01958
01959
Q1960
01961
01962
01963
B1964
01965
Q1966
01967
01968
Q}969
01970
01971
ol972
01973
Q1974
01975
81976
01977
01978
01979
81980
01981
01982
01983
01984
01985
Q1986
gl1987
1988
Q1989
Q1990
01991
01992
Q1993
Q1994
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SOURCE DEcK: 4! WCSCOM DATE 08l678 PAGE 36

1995 ° 00 01995
1996 s ADD CARRY INTO RESULT 00 Q1996
1997 ® 00 01997
1998 DA32 GEN /N(DA33) ,12(ASGPR) ,24(R5) ,11(BsGPR),23(R3), 00 01998
1999 Cl4(ADD) ,17(GPROUT) 00 01999
2000 ° 00 02000
2001} ® GET RESULT MODULO TEN AND NEW CARRY 00 02001
2002 ° U0 02gp02
2003 DA33 GMSK /P(DVOD+P) y10(STACK) ;16 (PUSH) +15(DA34*P), 00 02003
2004 cLB3,sFO,TFO 00 0200¢4
2005 ° 00 02005
2006 ¢ STORE RESULT BYTE 00 Q2006
2007 s ‘ 00 02¢07
2008 DA34 GEN /N(DA34P) s 12(ASGPR) ;24 (RE) 9 14(TRNA) 3 15(L0G) 00 02008
2009 Cl13(OPROUT) 00 02009
2010 ORG X*15¢C 00 p201!o0
2011 DA34P GMSK /P(DROO*P) o I0(STACK) ,l6(PUSH),,15(DA3S*P), 00 02011t
2012 CLB3,sFO,TFO 00 02012
2013 ORG DA34+] g0 02013
2014 ® 00 02014
2015 ° UPDATE RESULT LENGTH 00 02015
2016 @ 00 02016
2017 DA3S  GEN /N(DA36), 11 (BSSPEC)+23(0PR) 14 (TRNB)»15(L0G), 00 02017
2018 C17(GPROUT) +24(RE) 00 o2p18
2019 ° 00 c2019
2020 . CHECK IF BOTH OPA AND OPB LENGTHS ZERO 00 02020
2021 ° 00 02g021
2022 DA3e GEN /N(DA37) ,12(ASGPR) ,24(RB) , 11 (BSGPR) ,23(R7), 00 02p22
2023 C14(O0R) ,TFO,SFO,7(SSALV) 00 02023
2024 ® 00 02024
2025 . WHEN BoTH LENGTHS ZERO, EXIT TO MOVE RQUTINE TO SYORE CAgRRYy 00 @g2025%
2026 ® AND THEN ZERO FILL REST OF RESULTo 00 02026
2027 ® 00 02027
2028 DA37 GEN /T(DAZ21,DY11)s5(FT)s7(ALUZ) 412(ASGPR)924(R5) 00 02028
2029 C14(TRNA) ,15(LOG),13(POUT) 00 02029
2030 EVEC 00 02030
2031 G0N0t 000R00R0BT00000aDRVNODERRGRERBNOT 00000t 0YNdeesaDsetRosson®eae(0 02031
2032 ® 200 02032
2033 ° TITLE: RESULT OPERAND SETUP ROUTINE »00 02033
2034 ° *00 Q2034
2035 ® PURPOSE ; PERFORMS ALL SgTuP AND PARAMETER BLocK 200 02035
2036 ° EVALUATION RELATED TO THE THIRD OPERaNpe @00 02036
2037 e #00 02037
2038 ® DESCRIPTION: REFER TO Dg0O DESCRIPTION, 00 02038
2039 ° «00 02039
2040 ° #00 Q2040
2041 ° ENTRY PQINTS; DXgt = FULL RESULT OPERAND SETUP; ® 00 02041
2042 ¢ DX50 = SHIFTING SETUP ONLY; 00 Q2042
2043 ® e00 02043
2044 ° CALLING SEQUENCE: DXgl CALLED BY NORMAL BRANCH; ° 00 02044
2045 e DX50 CALLED BY SUBR STACK; ° 00 02045
2046 ® 200 02046
2047 P0R00RCU00000030002008B0000000000,0000090000000000080CPOBOREE00ssoe%a0e(00 Q2047
2048 ORG o+ 00 02048
2049 & 00 02049
2050 » SETUP FIFTH PARAM BLOCK WORD 00 02050

2051 o 00 02051}



SOURCE DEcCK: 41 WCSCoM DATE 081678 PAGE 37

2052 DXot GEN /N(DX02) , 11 (BSSPEC) 423 (MIR) ,J4(TRNB) ,15(1 06}, 00 02052
2053 C17(GPROUT) y24(R8) ,TFU,SFO,7(IBRSI) 00 02053
2054 & 00 02054
2055 ] FLAG RESULT IN THIRD OPERAND Q0 ©2055
2056 L 00 02056
2057 DXx02 GEN /N(DX03),14(ZERO) y15(L0G) 17 (GPROVUT) 24 (RC) 00 Q2057
2058 ° 00 02058
2059 . ADVANCE PARAM BLOCK PTR 00 02059
2060 ° 00 02060
206} DXo3 GEN /N(DXO4) ,12(ASGPR) ,24(R2),14(INCA) ,16(CRY ), 00 02061
2062 C17(GPROUT) 00 02062
2063 ® 00 02063
2064 o JUSTIFY AND SETUP RESULT LENGTH 00 02064
2065 ° ) Q0 02065
2066 DXgo4 GEN /N(DXOS) , 12(ASGPRL) ,24(R8) ,14(SHFA) 17 (GPROVT) 00 02066
2067 DXgs GMSK /N(DX06) ; 12(ASGPRL) ,16(R8),11(LIT),168(X*EQFF), 00 02067
2068 C14(AND),13(0OPROUT) 00 02068
2069 DXoes GEN /N(DXO7),11(BSSPEC) ,23(0LSE) 14(TRNB),15(L0G), 00 G2069
2070 C17(GPROUT) 424 (RE) 00 02070
2071 . 00 02071
2072 ° INIT DISPLACEMENT TO RESULT SIGN} 00 Q2072
2073 ® CHECK IF RESULT SIGNED; SET OR RESET QuUOS ACCORDINGLY, 00 02073
2074 * Q0 02074
2075 DXx07 GEN /F(DX08)FSF,2(1),11(BSGPR) ,23(RE) 00 QgQ7%
2076 CL4(TRNB) »15(L0G) 417 (GPROUT) 24 (RF ) yWF1,ScCO 00 02076
2077 DXps GEN /N(DX09) ,14(ONES) 4wF1,SCO 00 02077
2078 ° 00 02078
2079 ° GET RESULT BYTE POINTER 00 02079
2080 ® 00 02080
2081 DX09 GMSK /P(DBOQ+P) 4 10(STACK) ,16(PUSH),15(DX10*P), 00 0208}
2082 cLB3,sFO,TFO 00 02p82
2083 ® 00 02083
2084 * SAVE RESULT BYTE PTR; IF ERROR, EXIT, 00 Q02084
2085 ° 00 02085
2086 DX10 GEN /T(DX11,0E40) ,5(FT),7(0VFL),12(ASP), 00 02086
2087 CI4(TRNA) ,15(L0G),17(GPROUT) ,24(RD) 00 02087
2088 ® 00 02088
2089 s HANDLE SHIFTING AND ROUNDING SPECIFICATION} THEN gxiT 00 02089
2090 s 00 02090
2091 DX50 EQU o SAVE LOCATION 00 02091
2092 ORG X*41 00 02092
2093 DX11 GMSK /P{DX50%P) , 10(STACK) ,16(PUSH) ,15(DE40*P), 00 02093
2094 cLB3,sF0,TFO 00 02094
2095 EJEC 00 02095
2096 ° 00 02096
2097 ° RESULT SHIFT/ROUND SETUP SuBRoe 00 Q2097
2098 ¢ 00 Q2098
2099 ® GET SHIFT COUNT}{ CHECK IF RIGHT OR LEFT SHIFTo 00 Q2099
2100 o Q0 02100
2101 ORG DX50 . 00 02101
2102 DXsg GMSK /FIDX51) FSE, 2(1),11(MSK),I5(X*FFEQ), 00 02102
2103 CI14(TRNB) ,13(QPROUT) 00 02103
2104 ® 00 02104
2105 ® RIGHT SHIFT, SO SAVE COUNT FOR LATER USE} 00 02105
2106 o CHECK IF ROUNDING! 00 02106
2107 @ 00 Q2107
2108 DXx51 GEN /F(COMPOP) sFSE,2(4)012(ASGPR)124(RE)» 00 02108



N

2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2124
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161
2162
2163
2164
2165

DXs53

o ® & 0

DX55S

® o

DX56

e O o0

DXggR

-

DX57

DXg7P

L

DXssg

SOURCE DEcCK: 4l WCSCoM

C11(BSSPEC) 23 (ORLZ),14(0R)17(GPROUT)
ORG s+ ] SAVE SPACE FOR DXx55 FIELD SgLe

ROUNDINGy SO INCREMENT RIGHT SHIFYT COUNT

ORG X*2€E PLACE FOR FSEL
GMSK /N(DX53) ;12(ASGPR) ,16(RE) 4 11(LIT) ,IS(X*FEFF),
C14(ADD),13(0PROUT)

PLACE INCREMENTED RIGHT SHIFT COUNT BAcK IN REG aND EXIT,

ORG DX5)+2 .
GEN /N{COMPOP) ,11(BSSPEC) 423 (OPR) s J4(TRNB) ,15(L0G),
C17(GPROUT) y24(RE)

LEFT SHIFTINGs SO PREPARE 70 ZgRO FJIpl}
PLACE COUNTY IN SHIFT COUNTER;
CHECK IF ROUNDING}

ORG DX51+1 PLACE FOR FIELD SELs

GEN /F(DX56) FSF,2(2),12(ASSPEC),22(AZERD),
CI1(BSSPEC) ,23(0PR),14(TCB)16(CRYL)13(SCoUT),
c7(S%aLU)

NO ROUNDING, SO SETUP BYTE PTR FOR ZgRo FILL; NO COUNT ApuJuST®

ORG X*s54

GEN /T(DX57 ;COMPOP) ,S(FT)7(ALUZ),
C11(BSGPR) )23 (RD) ,14(TRNB) 315(L0G),
C17(GPROUT) ;24(R8)

ROUNDINGy SO DECR LEFT SHIFT COUNT?
IF YHIS BRINGS IT TO ZEROy EXITo

ORG X*56

GEN /T(DX57 ,COMPOP) ,S(FT)7(SFTC),13¢INCSC),
C11(BSGPR),23(RD) ,14(TRNB) ,15(L0G),
C17(GPROUT) 424(R8)

ZERO FILL BYTES SPECIFIED BY LEFT SHIFT COUNT

ORG x*22

GEN /N(DXS7P)o12(ASGPR) y24(RE) 9 14(TRNA) 0 15(L0OG) »
C13(0PROUT)

ORG X243

GMSK /P{DZO0+P) ,10(STACK) ,16(PUSH) ,15(DX58+P),

cLB3,sFO,TFO

UPDATE RESULT LENGTH AND EXIT

ORG DX53+1

GEN /NCCOMPOP) ,11(BSSPEC) ,23(0PR),14(TRNB) ,15(L0G),
C17(GPROUT) y 24 (RE)

EJVEC

00
0o
ao
00
oo
00
0o
o
ao
ao
a0
00
Qo
]v]
1] ¢]
Qo
00
00
]9
ao
00
ao
Q0
00
o)
0o
00
]8]
00
ao
00
aa
ao
ao
0o
00
0o
0o
g0
00
00
Qo
3]0]
oo
00
00
0o
ao
ao
ao
(1]¢]
00
oo
00

(LYY ALY ENTELE AL RN YRR Y FYFY- YT R P LE-LERE-F LY YN -E-FN XN I I I Y R ]))

-
-]

TITLE MOVE DECIMAL STRING

«00
=00

02109

02110

0211}
az11¢e

02113
02114
02115
02116
02117
oz2i18

023119

Q2320

02121
02122
02123
02124
g212%
02126
gz2127
02128
02129
02130
a213}
02132
02133
02134
02135
02136
02137
02138
023139
gzl40
gz2141
02142
02143
02144
02145
Q2146
02147
02148
02149
02150
02151
gz2152
02153
02154
0231595
02156
az2}157
02158
ac159
02160
02161
02162
02163
02164
02165
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"‘\/

O

O

2166
2167
2168
2169
2170
2171
2172
2173
2174
2175
2176
2177
2178
2179
2180
2181
2182
2183
2184
2185
2186
2187
2188
2189
2190
2191
2192
2193
2194
2195
2196
2197
2198
2199
2200
2201
2202
2203
2204
2205
2206
2207
2208
2209
2210
2211
2212
2213
2214
2215
2216
2217
2218
2219
2220
2221
2222

SOURCE DECK: 41} wCSCoM

® 00
° PURPOSE ; THIS ROUTINE PERFORMS THE AcTVAL DgCiMaL 00
® STRING MOVE OPERATIONG $00
. 800
® ENTRY POINTS: DYQO +Q0
¢ 00
° CALLING SEQUENCE CALLED FROM DEQO SETUP ROUTINE; *00
° EXITS 7O 620 EMULATION IN ROMe 00
PGBt eIBOIPVBGGO000RDV0NNR0CGRTVLGOEBRCEBOTOOTOVD 000N E0Red 00204200
® 00
» CHECK IF ROUNDING 00
® 00
ORG X*39 00

DYgQO GEN /F(DYO05) ,FSF,2(2) 00
. 00
s ROUNDINGy, SO SET OVERFLOW TO FLAG ITe 00
¢ 00
ORG X 15A 00

DYD1 GEN /N(DYOS5) ,TFO,SF1,7(SQVFL) oo
® Q0
o CLEAR RQUND CARRY!? 00
¢ CHECK [F RESULT SIGNED} 00
° ao
ORG X?158 00

DYgs GEN /T(DYO06,DY07) ;5(TT),7(QUOS) ,14(ZERD) ,i5(L0G), 00
C17(GPROUT) 324 (RC) 00

¢ 00
» STORE RESULT SIGN Q0
. 0o
ORG X*5B 00

DYoe GMSK /P(DNOO*P) ,10(STACK) ,15(DY074P),LB3,TFO,SF0» 00
C12(ASGPR) 416(R3),14(TRNA),13(POUT) (o]}

° 00
° FETCH oP A BYTE Q0
o oo
ORG X’*SA Q0

Dyp7 GEN /N(DYOB8) , 11 (BSGPR) ,23(RA),14(TRNB) ,15(L06G), 00
C17(GPROUT) ,24(R8) 00

ORG X?150 Qo

Dygs GMSK /P(DFOO+P) , 10(STACK) ,15(DY09+P),LB3,TFO,SF0» ao
C12(ASGPR) ,16(RB) ,14(TRNA) 13 (0PROUT) oo

° 00
. UPDATE oP A LENGTH 00
° _ 00
DYp9 GEN /N(DY10) ,11(BSSPEC) ,23(0PR) ,§4(TRNB) ,15(L06G), 00
Cl17(GPROUT) y24(RB) 00

* 00
L CHECK DIGIT (o]}
® Q0
DYio GMSK /P(DHOQO*P) , 10(STACK) ,16(PUSH) ,15(DYL11*P), 00
CLB3,TFO,SFO 0o

e 00
o STORE BYTE 00
® 00
ORG X144 00

DY1l GEN /N(DY12),11 (BSGPR) +s23(RD) s 4(TRNB)»15(L0G)» ao
C17(GPROUT) y24(R8) 00

Q2166
02167
02168
02169
02170
02171
02172
02173
Q2174
02175
02176

02177
02178

02179
02180
02181
gzl82
02183
02184
92185
Q2186
02187
gzi188
02189
02390
02191
Q2192

Qe193

02194
02195
02196
02197
02198
02199
02200
0220}
02202
02203
02204
02205
02206
02207
p2208
02209
a2z2il0
0221}
02212
02213
02214
02215
n2216
02217
02218
02219
02220
0222}
02222
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2223
2224
2225
2226
2227
2228
2229
2230
223)
2232
2233
2234
2235
2236
2237
2238
2239
2240
2241
2242
2243
2244
2245
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255
2256
2257
2258
2259
2260
226}
2262
2263
2264
2265
2266
2267
2268
2269
2270
2271
2272
2273
2274
2275
2276
2277
2278
2279

SOURCE DECK: 41 wWcScom

ORG DYio+! ' 00

Y12 GEN /N(DY12P) ,12(ASGPR) ,24(RE) ,14(TRNA) ;15(L0G), 0o
C13(OPROUT) 00

ORG X’ 4D 00

DY|2P GMSK /P(DROQO+P) ,10(STACK) ,16(PUSH) ,15(DY|3*P), 00
CLB3,sFO,TFO oo

ORG DYl2+1 Qo

* 00
¢ CHECK |F BOTH LENGTHS GONE To ZERO oo
# ao
DY13 GEN /N(DY14) ,12(ASGPR) ,24(RB) 41} (BSSPEC) ;23 (0PR], Qo
CI4(0R) »TFO3SF0,7(SsALY) oo

L . a0
° UPDATE RESULT LENGTH; (s]s]
. IF BOTH LENGTHS ZERO, EXIT 00
@ (o] 1]
Dyly GEN /T(DYO7,EX30) 4S(FT)s7(ALUZ) 11 (BSSPEC) 23 (0PR) 00
CL4(TRNB) 4 15(L0G) ;1 7(GPROUT) y24(RE) 00

EJEC 00
BO0RB0SOI0T 00003000088 000000R00P002000000900000000000 0000000 0s008%00e00
» 000
o TITLES COMPARE DECIMAL STRING 000
™ +200
s PURPOSE; COMPARE TWO DgcIMAL STRINGS AND SEvy »00
® CONDIT TO INDICATE LTHEQsOR GTo *00
) «00
@ ENTRY POINT: DCOO s00
» «00
o CALLING SEQUENCE: CALLED FROM DECO SETUP ROUTINE} *00
i EXITS TO 620 EMULATION WHEN DONE °00
. ¢00
eéc.6@000?0090‘.,00966063000'6@OﬁﬁnGa60000990BGGGOGOQOUQQGQOQGOOQ0,0;00@.80
™ 00
. IF LENGTHS OF OPERANDS BOTH ZERO, FLAG EQUAL AND EXITo 00
™ 00
Dcol EQU ® SAVE LO0Co, 0o
ORG X¢28 PLACE FOR FSEL. 0o

DCao GEN /N(DCO1) 412(ASGPR) ,24(RB) ,11(BSGPR) 423(R7), 00
C14(0R) ,TFO,SFO,7(SSALV) 00

ORG DCot RESTORE LOC, 00

DCol GEN /T(DCOLE,DCQ2) ,5(TT),7(ALUZ) 0o
DCpI1E GEN /N(EXOQO) ,12(ASSPEC) y22(AZERO) ,14(INCA) ,16(CRY}), 00
c13(oPROUT) 00

ORG o+l 1]0]

o 00
. CHECK IF SIGNS EQUAL ao
o (0] 1]
DCp2 GEN /N(DCO3),12(aA%GPR) ,24(R3),11(BsGPR) ,23(R4), 00
C14(EOR) »,15(L0G) ,TFo,sFD,7(S5ALY) 00

@ (o] 1]
° IF SIGNs EQUAL, CALL COMPARE SUBR TO CHECK ABSOLUTE VALUgs Qo
® 00
DCp3 GEN /T(DCO4N,DCQy4) ,5(FT),7(ALUZ) ,12(ASGPR) ,24(RB), 00
CI4(TRNA) ;15(LOG) ,13(0OPROUT) 00

o ao
o IF OP’S NEGATIVE, REVERSE BEFORE COMPARING ABS VALUES 0o
® Qo

02223
02224
02225
02226
02227
02228
02229
02230
0223}
02232
02233
02234
02235
02236
02237
02238
02239
02240
02241
02242
02243
02244
02245

02246

02247
Q2248
02249
02250
0225}
Q2252
02253
02254
02255
02256
02257
02258
02259
02260
0226)
02262
02263
02264
02265
02266
02267
g2268
02269
02270
02271

02272
82273

02274
02275
02276

02277
02278

02279
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2280
228}
2282
2283
2284
2285
2286
2287
2288
2289
2290
2291
2292
2293
2294
2295
2296
2297
2298
2299
2300
2301}
2302
2303
2304
2305
2306
2307
2308
2309
23lo
2311
2312
2313
2314
2315
2316
2317
2318
2319
2320
232}
2322
2323
2324
2325
2326
2327
2328
2329
2330
2331
2332
2333
2334
2335
2336

DCO4

DCo4A

0coyB

DCo76G

SOURCE DEcK: 4l WcScoM
GEN /N(DCOY4A) 3 12(ASGPR) 324(R3) s 14(TRNA) »15(L0G)» 00
CTFO,SFO,7(S3SALU) 00
ORG X?5D o]
GEN /T(DCO4C,DCO4B) ,5(TT),7(ALUZ) 00
ORG X*SE Qo
GMSK /P(DALIS*P) ,10(STACK) 16 (PUSH) ,15(DCO4C+P), 0o
cLB3,TFO,SFO 00
00
COMPARE ABS VALUES 00
Qo
ORG X*SF 00
GMSK /P(DPOO*P) , 10(STACK) ,16(PUSH),15(DCOS*P), 00
cLB3,TFO,SFO o]
00
SIGNS NOT EQUAL, SO SIGN QP A DETERMINES IF GT OR LTo 00
00
ORG DCO4+*1 00
GEN /N(DCO6) ,12(ASSPEC) ,22(AZERO),11(BSGPR) ,23(R3), 00
C14(SUB) ,16(CRY 1), TFO,SFO,7(SSALU) 00
00
IF ABSOLUTE VALUES EQUAL, JUMP TO FLAG IT 00
00
GEN /T(DCO6,DCOIE) sS(FT) 7 (ALYZ) 00
(1]}
MAKE Gy/LT DECISION 00
00
ORG DCOIE*! (o]
GEN /T(DCO7L,DCO7G) ,5(TT)s7(ALUS) 12(ASSPEC),22(AZERD), 00
CL4CINCA) ;16 (CRY1),13(OPROVT) 00
ORG DCOS+1 00
00
FLAG LESS THAN ao
00
GEN /N(EXQ0) , 1} (BSSPEC) ,23(0PR) ,12(ASSPEC) ,221AO0NES), 00
C14(DECB),13(0OPROUT) 00
00
FLAG GREATER THAN 00
Qo
GEN /NLEXDO) 411 (BSSPEC) ,23(0PR) ,12(ASSPEC) ;22 (AZERO), 00
C14(¢INCB) ,16(CRY1),13(0PROUT) 00
EVEC 00
GTOU0 000800303090 0000G080000R0BGBPPRVBOO 0O RBG000RO0NLYREPEO 4030000
«QQ0
TITLE COMPARE SUBROUTINE +00
#00
PURPOSE ; COMPARE THE ABSOLUTE VALUES OF TWO pgCyMaAL®00
DIGIT STRINGS, +00
00
DESCRIPTIONS THE MOST SIGNIFICANTY DIGIYT pOSITIONS ARE *00
FIRST COMPUTED BY ADDING THE LENGTWHS AND 0O
LEFT SHIFT COUNTSo SINCE LEADING ZgRpES 00
HAVE BEEN SUPPRESSED, A LT/G6T DECISIQN 200
CAN BE MADE IF THE MOST SIGNIFICANT plGlT QO
POSITIONS ARE UNgQUAL, IF THEY ARE EgUaL, 00
THEN CHARACTERS ARE FETCHED UNTIL aN 200
UNEQUAL PAIR ARE FOUND OR THE END oF THE 00
STRINGS IS REACHEDo ¢00

@ 29 @ ¢ 0O ®© OO e O

022890
0228]
02282
02283
02284
02285
02286
02287
02288
02289
Q2290
02291
02292
02293
02294
02295
02296
02297
02298
02299
Q2300
02301
02302
02303
92304
02305
02306
02307
02308
02309
02310
02311
02312
02313
g2314
02315
02316
02317
02318
02319
02320
02321
02322
Q2323
02324
92325
02326
02327
02328
02329
02330
02331
02332
02333
023234
02335
02336
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2337
2338
2339
2340
2341
2342
2343
2344
2345
2346
2347
2348
2349
2350
2351
2352
2353
2354
2355
2356
2357
2358
2359
2360
2361
2362
2363
2364
2365
2364
2347
2368
2369
2370
2371
2372
2373
2374
2375
2376
2377
2378
2379
2380
2381
2382
2383
2384
2385
2386
2387
2388
2389
2390
2391
2392
2393

SOURCE DECK: 41 WCSCaM

» 00
° ENTRY POINT: pPOO ©00
° ©00
] CALLING SEQUENCE: CALLED USING MICRO=SUBROUTINE STACKo 00
d RETURNS RESULT THROUGH ALuUzZ AND ALuUS. 200
® ALUZ = AsB 00
° ALUS = A<B 00
& «00
® REGISTER USAGE; R5= pISPLACEMENT TO CURRENT BYTES ¢00
* BEING CHECKED? «00
® RC= TEMP ©00
° Q0
AT R EALER AR LR AS LYY YRR FAS LS FE SR SRR LA ALY PN FELE PN X EL-FX Yeli)
° Qo
e GET MOST SIGNIFICANT DIGIT POSITION FOR OP A BY ADDING 0o
° LENGTH AND LEFT SHIFT COUNT. 00
° 00
OPOO GEN /N(DPO1),11(BSSPEC),23(0LSE),L14(TRNB)15(L0%), 00
C13(POVT) 00

OPO1 GEN /N(DPO2) ,12(ASP) 411 (BSSPEC) 423 (ORZF),14(ADD ), 00
C13(POUT) 0o

° 00
® SAVE THIS NET LENGTH IN SHIFT COUNTER AS NUMBER oF 00
° BYTES TO COMPARE, 0o
° 00
DPp2  GEN /N(DPO3),12(aSP ), J4(TRNA) s 15(L0G) o 13(QPROUT) 00
DPO3 GEN /N(DPO4) ,12(ASSPEC) ,22(AZERO),11(BSSPEC) ;23(0PR), 00
Cl4(TCB),,16(CRY ), 13(SCOUT) 00

. (1]}
o CHECK IF OP B MOST SIG DIGIT POSITION 1S SAME AS FOR 0P 4, 0o
° (1]4]
DPO4 GEN /N(DPO5) ,12(ASGPR) ,24(R7),14(TRNA) ;15(L0G), 00
c13(opPROUT) 00

DPQS GEN /N(DPO6) ,12(ASP) ,11(BSSPEC) ,23(O0LSE), 00
C14(SUB),16(CRY1),13(POUT) Qo

DP0s GEN /N(DPO7),12(A%P),11(BSSPEC) ,23(0RZF), 00
C14(SUB) ,16(CRY1),13(POUT)TFO,SFO,7(5%aLU) 0o

° 00
° INIT DISPLACEMENT FOR COMPARE OF FIRST BYTES} ao
® IF MoST SIG DIGIT PLACES NOT EQUAL9 SKIP GOMPARE AND EXITo, o]¢]
° (o]s}
DPO7 GEN /T(DPOB,COMPOP) 45(TT)9s7(ALUZ)012(ASSPEC),22(AZERQ), 00
CL4(INCA) o 16(CRY1) 17 (GPROUT),24(R5) 00

@ 00
° CHECK IF AT END OF OP B STRING Qo
* 00
DPo9 EQU 5 SAVE LoOC 00
ORG X*23 PLACE FOR FIELD SEC, 0o

DPQ8 GEN /N(DP09) ,12(ASGPR) ,24(R7),11(BSGPR),23(RS5), 0o
C14(SUB),16(CRY1),13(0PROUT) oo

ORG DPO9 RESTORE LOCo, 00

DPQ9 GEN /N(DP10) ,11(BSSPEC),23(0RSE) ,14(TRNB),,315(L0G), 00
CTFO,S5F0,7(SSALU) ,13(0PROUT) 00

. Q0
° SETUP QP B BYTE PTR FOR FETCH3 00
® IF AT END OF OP B STRING, SKIP FETCH AND USE ZgRO AS BYTg, 00
e 00

02337
02338
02339
Q2340
0234}
02342
02343
02344
02345
02346
02347
02348
02349

02350

02351
02352
02353
02354
02355
02356
02357
02358
02359

02360

02361
02362
02363
02364
02365
02366
02367
92368
02369
02370
02371
02372
02373
02374
02375
02376
02377
Q2378
02379
02380
0238}
02382
02383
02384
02385
02386
02387
02388
02389
02390
02391
02392
02393
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O

~
R

r

2394
2395
2396
2397
2398
2399
2400
2401}
2402
2403
2404
2405
2406
2407
2408
2409
2410
2411
2412
2413
2414
2415
2416
2417
2418
2419
2420
2421
2422
2423
2424
2425
2426
2427
2428
2429
2430
2431
2432
2433
2434
2435
2436
2437
2438
2439
2440
244}
2442
2443
2444
2445
2446
2447
2448
2449
2450

OP1O

& o

C @06 &0

Pleé

PPy
DP18

OP8H

OP19

O o = ¢

P20

PEND

SQURCE DEcK: 41 WcScoM

GEN /T(DP12,DP11),S(TT)s7(ALUS) 41} (BSGPR) 123 (RG),
CI4(TRNB),15(L0G),17(GPROUT) ,24(R8)

FETCH oP B BYTE

ORG e+]

GEN /IN(DP12),12(ASGPR) ,24(RS) s 14(TRNA),15(L0G),
C13(oPROUT)

ORG ow2

GMSK /P{DFOO0+P) ; 10(STACK) ,16(PUSH),15(DPJ2H+P),
CLB3,TFO,SFO

ORG o+

GMSK /P(DHOO*P) , 10(STACK) ,16(PUSH),15(DP13+P),
CLB3,SsFU,TFO

SAVE OP B DIGIT

GEN /N(DP14),12(ASP) ,14(TRNA) 415(L0G),
C17(GPROUT) p24(RC)

CHECK IF AT END OF 0P A STRING

GEN /N(DP15) ,J2(ASGPR) ,24(RB), 1| (BSGPR) ,23(R5),
Cl4(SUB),16(CRY1),13(0PROUT)
GEN /N(DP16) ,11(BSSPEC),23(0RSE) ,14(TRNB)yi5(LOG),

CTFO,SF0,7(SSALU) ,13(0PROUT)

SETUP BYTE PTR FOR FETCH OF OP A DIGIT
IF END OF 0P A, SKIP FETCH AND RETURN ZERO,

GEN /T(DP18,DP17),5(TT),7(ALUS),11(BSGPR)23(RA),
Cl14(TRNB) ;15(L0G) ,17(GPROUT) ,24(R8)

FETCH oP A DISJT

GEN /N(DP18) ,12(ASGPR) ,24(RS) y14(TRNA) ,}5(L06G),
C13(OPROUT)

GMSK /P(DFOQ+P) ) l0(STACK) o 16 (PUSH) s 15(DP18HepP),
cLB3,TFQ,SF0

GMSK /P(DHOO+P) ,10(STACK) ,16(PUSH) ,15(DP19+P),
CLB3,SFO,TFO

COMPARE OP A DJGIT To OP B DIGIT

GEN /N(DP20) ,12(A%P) ,11(BSGPR) 423 (RC),14(SUB) ,16(CRY ),

CTFO,SFo,7(535ALV)

ADVANCE DISPLACEMENT FOR CoMPARE OF NEXT BYTES
IF BYTES UNEQUAL, EXIT

GEN /T(DP21yCOMPOP) sS(TT)97(ALUZ)s12(ASGPR),24(R5)

CLY4(INCA) y16(CRY1) 17 (GPROVT)

IF COMpARED ALL BYTES» EXITS
ELSE, BACK YO COMPARE NEXT,

EQU @ SAVE LoCo

oo
oo
ao
(s]8]
ao
oo
ao
ao
0o
ao
ao
co
oo
Qo
Qg0
Qo
a0
1]}
go
Qo
Qo0
(s]1]
00
co
Qo
Qo0
a0
Qo
Qo
b ]0
0o
Qo
(1]9)
Qo
Qo0
oo
Qo0
ao
a0
0o
o
ao
a0
ao
00
a0
oo
ao
Qo
ago
ao
o
ao
Qo
00
oo
ao

02394
02395
02396
02397
02398
02399
02400
02401
02402
02403
02404
02405
02406
02407
02408
92409
02410
02411
024}2
02413
02414
02415
02416
02417
02418
02419
92420
02421
02422
02423
02424
02425
02426
02427
02428
92429
82430
02431
02432
02433
02434
02435
92436
02437
02438
02439
02440
02441
02442
02443
02444
02445
02446
02447
02448
02449
02450
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FR
8

2451
2452
2453
2454
2455
2456
2457
2458
2459
2460
246
2462
2463
2464
2465
2466
2467
2468
2469
2470
2471
2472
2473
2474
2475
2476
2477
2478
2479
2480
2481
2482
2483
2484
2485
2486
2487
2488
2489
2490
2491
2492
2493
2494
2495
2496
2497
2498
2499
2500
2501
2502
2503
2504
2505
2506

2507

DP2}

mMme 6 sMe & ¢ 0 &6 3 ¢

SOURCE DECK: 4! WcScoM
ORG X*25 PLACE FOR FIELD SELo
GEN /T(DP0B8,COMPOP) ,5(FT),7(SFTC),13(INCSC)
ORG DPEND RESTORE LOCo
EJEC

STANDARD EXIT INSTRUCTIONS

ERROR &3 EXIT
GMSK /NCEXOO) o VI (LIT)15(X'FFFC),14(TRNB) 13 (0PROUT)

SET CONDITION WORD

GEN /N(EX10) ,12(ASGPR) ,24(R1) 314 (TRNA) ,15(L0G),
C6(MEMC) ,10(0SSALY)
GEN /N(EX30) ,6(SPEC) ,10(WAITMD) , 11 (BSSPEC),23(0PR),

CL4(TRNB) ,15(L0G)

RETURN TO 620 EMULATION
RESTORE Py R3y AND R5o

ORG X?52

GEN /N(EX35) ;6 (MEMC) ,10(OFSALU) ,12(ASGPR) 424 (RO,
CI4(TRNA) ,15(L0G)

ORG X*DE

GEN /N(EX40) ,14(ZERO) ,15(L0G) ,17 (GPROUT) ;24 (R3)
C6(SPEC), 10(WAITMD)

ORG EX1Q+]

GEN /N(DECD&6) p L4 (ONES) ,17(GPROVUT) 24 (R5)

INTERRUPT EXIT

RESET RB AND RC TO V75 VALUES )

NOTE: RE MUST CONTAIN BCS ADDRESSs ON ENTRY TO THIS RouTIwNE
ORG X?50

STARY 1,0} LOOP TILL REQUEST ACCEPTEDO

GEN 2(1EXIT),TS7 ,GF4,TFU,SFQO,IME, MT1,MR1,
C14(ZER0O) ,15(L0G) ,17(GPROUT) ;24(RB)

ONCE 1/0 STARTED, BRANCH BACK TO ROM

FETCHED ONE AT A TIME FROM oP2, OP}] 1S ADpEebD
SPECIFIED NUMBER OF TIMES TO TEMP RESVLT,

GEN /PUINT L) ,10(PJIMP) ,SFQ,TFg, 14 (ONES) (1 7(GPRoUT) ,24(Rc)
ORG EX4p+l
EJEC
2080000000000 00203000 04880 NG000OG ORIV LEERETREB0OC LRGN0 EE00 B 00
)
(-]
@ TITLE’ MULTIPLY
-]
° PURPOSE:? MULTIPLY Two DECIMAL DIGIT STRINGS. DIGITS ARE
-]
(]
-]

WHEN MULTIPLY 1S CoMPLETE, PRODUCT IS IN TEMP,

e 8¢ 0 €6 O o

ao
ao
ao
00
0o
ao
ao
Q0
Q0
ao
Qo
o]}
0o
00
Q0
Qo
a0
ao
0o
Qo
ao
Qo
a0
00
0o
Qo
oo
0o
o] ¢
o
ao
a0
ao
(0]
Q0
g
a0
ao
oo
ao
ao
00
Qo
oo
Qo
ao
Qo
00
Qo
Qo
00
ao
co
Qo
()]}
Go
ao

02451
02452
02453
02454
02455
02456
02457
02458
02459
02460
02461
02462
02463
02464
02465
02466
02467
02468
02469
02470

Q2471

02472
02473
02474
02475
02476
02477
02478
02479
02480
02481
02482
02483
02484
02485
02486
02487
02488
g2489
02490
02491
02492
02493
02494
02495
02496
02497
02498
02499
02500
02501
02502
02503
02504
02505
02506
02507
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&

)

2508
2509
2510
2511}
2512
2513
2514
2515
2516
2517
2518
2519
2520
2521
2522
2523
2524
2525
2526
2527
2528
2529
2530
2531
2532
2533
2534
2535
2536
2537
2538
2539
2540
2541
2542
2543
2544
2545
2546
2547
2548
2549
2550
2551
2552
25523
2554
2555
2556
2557
2558
2559
2560
2561}
2562
2563
2564

SOURCE DECK: 41 WcScom

-]
CALLED BY TH[S ROUTINE:? e
DTSO CALCULATE LENGTH OF REQUIRED TEMP .
(OP§=RA ADDR, RB LENGTH) o

(QP2=R7 LENGTH) °

DNOO STORE SIGN (¢ [F P30, = IF p==}) °
RA CONTAINS ADDR ®

RF DISPLACEMENT ®

D200 ZERO FILL i
SCu=ZERO COQOUNT @

OPR=INITIAL DISPLACEMENT °

R8=BASE BYTE POINTER ]

DFOO FETCH BYTE (ALSO DF10) °
R8=BASE BYTE PQINTER ®
OPR=DISPLACEMENT °

BYTE RETURNED [N P e

DHOO VALIDATE DIGIT IN P @
pvVoo DIVIDE BY 10 °
RS | INIT VALUE i

QUOTIENT RETURNED IN RS °

REMAINDER RETURNED IN P e

DROO STORE BYTE A
R8=BASE BYTE PQINTER °®
OPR=DISPLACEMENT ¢

P=BYTE @

-]

®

9

-3

1]

@

]

-]

(=]

-]

-]

L]

@

%

[ ]

(-]

REGISTER USAGE: ENTRY

R3 OP | SIGN

R4  OP 2 SIGN

RO TEMP WORD ADDR
RA OPl BASE aDDR

RB OPl DISPL

Ré OP2 BASE ADDR

R7 OP2 DISPL

INTERNAL

R8 PASS BASE ADDR FOR FETCH» STORE
OPR PASS DISPL FOR FETCH/STORE

R 5 CARRY PROPAGATION

o ¢ e 0 50 08 O 8 & OO e ©O OO0 O & DO OGO OO OO O G 8 GO O 0 O

®
0003000009000 00000630000%0000000040800000009088°0000009 300000000400
DTCONT EQU o

L-X-X-X-X-¥
oecece TEST FOR RESULT  SIGNED (QUOTIENT FLAG)
o0vade
ORG X’3Q
DToo  GEN /T(DTO05,0T04),5(TT),7(QUOS),
C14(ZERO) ,15(L0G) ,17(GPROUT) ,24(RC)
ORG X°34 DIV
GEN /T(DT005,0T04) ,5(TT),7¢(QUOS),
Cl4¢ZERO) ,15(L0OG) ,17(GPROUT) ;24 (RC)
LE-X X 22
ss0m6e TEST FOR COMMON SIGNS (In R3 AND RY4)
LX-X-X-X-¥°1
ORG DTCONT
OTop5 GEN /N(DTO}1) ,J2(ASGPR) ,24(R3),1}(BSGPR) 423 (R4},

Cl14(EOR) ,15(L0G) ,7(55ALU)

oo
ao
(+]0]
Qo
o]e]
oo
oo
ao
0
ago
00
00
ao
a0
co
(]1]
0o
oo
oo
Qo
Qo
Q0
00
0o
Q0
G0
Qo
00
oo
a0
ao
ao
go
ao
o0
00
Qo
Qo
Qo
Qo
Qo
Qo0
oo
ao
Qo
0o
00
0o
0o
00
00
00
ao
Qo
00
00
oo

02508
02509
02510
Q251
02512
02513
02514
0251%
02516
02517
02518
02519
02520
g2s521
02522
02523
02524
02525
02526
02547
02528
02529
02530
02531
02532
aes33
02534
02535
02536
02537
02538
02539
02540

0254}

02542
02543
02544
02545
R2546
02547
0z548
02549
02550
02s5)
02552
02553
02554
02555
02556
02557
02558
02559
Q2560
0256}
02562
02563
02564
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2565
2566
2567
2568
2569
2570
2571
2572
2573
2574
2575
2576
2577
2578
2579
2580
2581
2582
2583
2584
2585
2586
2587
2588
2589
2590
2591
2592
2593
2594
2595
2596
2597
2598
2599
2600
2601
2602
2603
2604
2605
2606
2607
2608
2609
2610
2611}
2612
2613
2614
2415
24616
2617
2618
2619
2620
262])

L X- XX XY
(A X XXX
LK X X-X-N.
DToz2

[ X-X- X X-R
[ X -X-¥ X-¥)
L2 X-X XX
DTOI

seaneo
LY T X-2
¢0oe0s
0To4

LE-X- X X-F
dseude
LA XX KX
DTo3

DTCON2
LE-X-X A-X1
LT Y X 2
L XXX X X

0Tos

®opadyg
*00ney

e0esv
G0eede

0TQ7

Goongoy
[ EX-X-3
(A XX XN

DTos

([ EX X X-X.)
Covaba
LA X XL X ]
DTO9

ednoag
[X-X XXX
coseve

DTg9H

LE NN XY
[ XX X3 &)
[ X-¥-X XX ]
btio

Cuode
L E-X X
XX X-X ¥

GEN

GEN

GEN

GMSK
EQU

ORG
GMSK

ORG
GEN

GEN

GEN

ORG
GEN

ORG

GEN

SOURCE DECK: 41 WCSCoM

ITS = SIGN FOR RESULT
/N(DTO03) ,14(ONES) ,13(POUT)

INIT POSITIVE SIGN AND SELECT ¢ OR =

/T(DTO03,DT02),5(TT)e7(ALUZ) o 14(ZERO)»}5(LOG),
cl3(PouUT)

SELECT MULTIPLY/DIVIDE

/F(DTO5) ,2(X*4) FSF,11(BSGPR),23(RB),14(TRNB),
C15(L0G) ,17(GPROUT) ,24(RHY)

STORE RESULT S]GN

/P(DNOQ+P) o IMD,LB3,15(DTO4*P) 4aK2
@

COMPUTE RESULT DISPLACEMENT

x¢s8
/P(DT50+P) ,IMD,LB3,15(DTO7+P),aK2

INIT SHIFT COUNT WITH =DISPLACEMENT
(FOR ZERO FILL)

DTCONZ

/N(DTO08) 411 (BSGPR) ,23(R3)12(ASSPEC) ,22(AZERO)
Cl4(TCB) ,16(CRY}1),13(SCOUT)

GET RTR INTO TEMP AREA FOR RESULT LENGTH STORE
/N(DTO09) 4 11(BSGPR) ,23(R0O) s12(ASSPEC) ,22(AZERO),
CI4CINCB) ,16(CRY1),17(GPROVUT) ,24(RF),
C6(MEMC) ,10(0SSALUY)

STORE TEMP LENGTH

/N(DTOH) » L1 (BSSPEC) 323(0RLZ) s 149¢(TRNB) s15(L0G)»
C6(SPEC) s 10(WAITMD)

CONVERT TEMP PTR INTO BYTE PTR

X¢59

/N(DT10) ,12(ASGPRL) ,249(RF) o 14(TRNA) 15(L0G) »SHO,
Cl17(GPROUT)

DTO9+1

SETUP TEMP BYTE PYR FOR ZERO FILL

/N(DTEI0A) 911 (BSGPR) 923 (RF)s14(TRNB)»15(L0G)
C17(GPROUT) ;24(R8)

ZERO FIlLL EXPECTED RESULT

co
Qo
Qo
00
Qo
00
ao
00
G0
00
00
Qo
00
00
00
00
Qo
00
0o
00
Qo
Qo0
Qo
a0
oy
Qo
o
Qo
00
oo
(1]1]
ao
0o
Qo
Qo0
oo
0o
0o
Qo
ao
ao
ao
Qo
00
00
Q0
Q0
ao
Qo
(48]
Qo
ao
ao
00
00
oo
oo

02565
82566
02567
02568
02569
02570
02571
02572
02573
02574
Q2575
02576
02577
02578
02579
02580
02581
02582
02583
02584
02585
02586
Q2587
02588
02589
02590
02591
02592
02593
02594
02595
02596
02597
02598
02599
02600
02601
02602
02603
02604
02605
02606
02607
02608
02609
82610
02611
02612
02613
02614
02615

Q2s6lé

Q2617
02618
02619
02620
02é62)
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o

o
N

[

2622
2623
2624
2625
2626
2627
2628
2629
2630
263}
2632
2633
2634
2635
2636
2637
2638
2639
2640
264}
2642
2643
2644
2645
2646

2647
2648

2649
2650
2651
2652
2653
2654
2655
2656
2657
2658
2659
2660
2661
2662
2663
2664
2665
2666
2667
2668
2669
2670
2671
2672
2673
2674
2675
2676
2677
2678

DT10A

%0000y
doonse
Coonoe

bT11

eegoade
[ XX XXX
28050
D12

[ E XX X-X:)
Coende
Pogavy
DTi3

€Po090
LA X X B8
*ospte

OTi4
tcosce

200008
8009
DTI5

(XX XX X
LA X2 LK
LA-E-X-3-X ]
DT16

LK XX X]
LR XXX ]

LA K- N-X X

DT17

[}
¢
[}

DT18

ctoeos
teoeoy
soase

0T37
(XX X2 X1

AL R LE]
boowey

DT20

LA E X XX
(X R N-R-¥ ]
CX-X-N XX

072,

KX X-N B
X X-X-X- ¥
LK XL X

GMSK

GEN

GMSK

GEN

GEN

GMSK

GEN

ORG
GMSK

ORG

SOURCE DECK: 41 WCSCoM
/P(DZOQ+P) s IMD,LB3,15(DT11%P)AK2
INIT CARRY (R5) AND TEST FOR INTERRUPTS

/N(DT12) ,14(ZERO) ,15(L0G) y17(GPROUT) ,24(R5)
cTS7,6F4,TFO,SFo,IMC

COMPUTE REMAINING RESULT DISPLACEMENT
/P(DTSQ*P) ,IMD ,LB3,15(DT134P) ,AK2
PLACE OP2 BASE ADDR IN R8 For DIGIT FEVCH

/N(DTI4) o §1(BSGPR) ,23(R6) V4 (TRNB) p15(L0OG),
cl7(GPROUT) 024(R8)

SET DISPLACEMENT FOR BYTE FETCH
/N(DT15),12(ASGPR) ,24(R7) 414 (TRNA) 415(L0G),43(0PROUT)
FETCH OP2 DIGIT

/P(DFOQ+P)»IMD,LBI,1S(DT16+P)AK2

SET NEW DISPLACEMENT IN R7

/N(DT17) 11 (BSSPEC) 923 (0PR) 14 (TRNB) o 15(L0G)

Cl7(GPROUT) 9s24(R7)

VALIDATE FETCHED D1GIT

X*3D LEAVE *7* ADDRESS FOR INT RQUTINE
/P(DHOQO*P) , 10(STACK) ,16(PUSH),15(DT}8*P),
cLB3,TFO,SFO

DT16+2 SKIP OVER DTIlooQ

SAVE DyGIT IN RD

GEN

GEN

GEN

GMSK

/N(DT19) ,11(BSSPEC),23(0PR) ,14(TRNB) ,15(| 0G),
C17(GPROUT) ¢ 24(RD)

TEST FOR MULTIPLY COMPLETE
/N(DT38) ;12(ASGPR) s24(R7) s 14 (TRNA) 9 35(L0G) 7 (SSALU)
PLACE OP | ADDR IN R8 FOR FETCH

/N(DT21),11(BSGPR) ,23(RA),14(TRNB) 15(L0G),
C17(GPROUT) ,24(R8)

FETCH OP! DPIGIT s MOVE DISPLACEMENT TO QPR

/P(DFOO+P) s IMD,LB3,15(DT22%P),12(ASGPR) ,16(RB),
Cl14¢(TRNA) ,13(OPROUT)

RESTORE NEW DISPLACEMENT IN RSB

Qo
oa
Qo
ao
Qo
ao
o0
oo
ao
00
0o
00
0o
oo
Qo
Qo
ao
6o

oo
0o
00
00
g0
ao
ao
00
a0
Qo
a0
Qo
00
o]s)
00
00
o]e)
00

00
ao
Qo
00
Q0
Qo
a0
ao
Qo
ao
a0
aa
Qo
ao
co
ao
00
Qo
ao

02622
02623
Q2624
02625
02626
02627
02628
02629
02630
0263}
02632
Q2633
02634
02635
02636
026437
92638
02639
02640
02641
2642
02643
Q2644
02645
02646

02647
02é48

02649
02650

Qe65}

02652
02653
02654
02655
02656
02657
02658
02659
02660
02661
02662
02663
02664
026645
02666
P2667
02668
02669
02670
02671
02672
02673
02674
02675
02676
02677
02678
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2679

2680
2681
2682
2683
2684
2685
2686
2687
2688
2689
2690
269}
2692
2693
2694
2695
2696
2697
2698
2699
2700
2701
2702
2703
2704
2705
2706
2707
2708
2709
2710
271}
2712
2713
2714
2715
2716
2717
2718
2719
2720
272}
2722
2723
2724
2725
2726
2727
2728
2729
2730
2731
2732
2733

2734
2735

DT22

¢Cooeve
Deeadey
LE 2 X1 K
DT23

L X T
XX X X X

X TT
DT39

tenscg
Bageng
ceegbe
sseedy
D124

tosnde
tonsey
edsede

Ps08te
DT26

LXE-X XX
Seenve
I 2 X XXX
DT25

[ X-X-X% ¥
XX ¥ X K
S0aede

D127

*0aads
sossoo
¢Sgede
bT28

toasoy
sovove
LT XX
DT29

¢se0ce
songoo
so0a0e0
PT30

°vag0e
208000
togeoe
Poecos
0T31

vopeoo
LK XK
2os0de
pT32

GEN

GMSK

GEN

GEN

GMSK

GEN

GMSK

GEN

GMSK

GEN

GMSK

GEN

SOURCE DECK: 41 WcScoM

/N(DT23), 11 (BSSPEC) 123 (0PR) 414 (TRNB) s15(L06G) >
C17(GPROUT) ,24(RB)

VALIDATE OP} DIGITY
/P(DHOO*P) o IMDoLBI,15(DT249+pP)+aK2
SET NEW OP | ADDR IN RA

/N(DTH0) 411 (BSGPR) )23 (RF) s 14 (TRNB)»15(L0G),
Cl7(GPROUT) ¢ 24(RA)

PLACE TEMP ADDR IN R8 FOR FETCH OF TEMP RESULT
IGNORE OP! |F ZERO

/T(DT25,DT26) yS(FT)y7(ALUZ) ;11 (BSGPR) 223 (RF )
Cl4(TRNB) »15(L0G) ,17(GPROUT) 24(R8)

FETCH TEMP RESULT BYTE
(MOVE DISPLACEMENT TO OPR)

/P(DFOO+P) o IMD,LB3,15(DT27¢P) 1 2(ASGPR),,16(RI),
Cl4¢TRNA)»13(OPROVT)

ADD 0P} + OP] UNTIL OP2 DIGIT EXHAUSTED

(NOTE CARRY [N RS)

/TIDT25,DT26) ,5(FT),7(SFTC),12(ASP),11(BSGPR),
C23(R5),14(ADD) ,17(GPROUT) ,24(R5) 313 (INCSC)

ISOLATE DIGIT FROM ASCII

/NCDT28) ;1 1(LIT) 15(X*FF4F) ,12(ASP),14(SUB)»
Cl6(CRY1),13(POUT)

BUILD NEW TEMP RESULT

/N(DT29) ,12(ASP) ,11(BSGPR) 423(RS)14(ADD),
C17(GPROUT) 24 (R5)

GET VALUE OF CARRY (DIVIDE By 10)
/P(DVOQ*+P) , IMD,LB3,15(DT30¢P),AK2
SET BYTE STORE ADDR IN RS

/N(DT31), 11 (BSGPR) ¢23(RF) s V4 (TRNB) p15(L0G) s
C17(GPROUT) 124(R8)

STORE DIGIT [N TEMP RESULT
(MOVE DISPLACEMENT TO OPR)

/P(DROO+P) s IMDsLB3,15(DT3I2+P ), 12(ASGPR),16(RI),
CI4(TRNA) s 13 (OPROUT)

RESTORE NEW DISPLACEMENT IN R3

/N(DT33),11(BSSPEC)+23(0PR) 14 (TRNB) o }5(L0G) >

o

00
0o
Qo

00
Q0

Qo
Q0

00
00

0o
00
0o
00
Qo
ao
00
00
Qo
0o

00
00

00
ao
00
00
00
00
a0
o]}
(1]7]
o
]¢]
Qo0

Qo
ao
a0
oo
ao
00
oo
(o] ¢]
Qo
(o]1]
Qo
oo
ao
Qo0
ao
ao
oo
ao
Qo
a0
00
Qo

02679

02680
02681
02682
02683
02684
02685
02686
02687
02688
02689
02690
02691}
02692
02693
Q2694
02695
02696
02697
02698
02699
82700
0274Q1
Q2702
02703
Q2704
02705
02706
02707
Qz708
02709
02710
02711
02712
0a713
02714
02715
02716
Q2717
Q2718
02719
02720
02721
02722
02723
02724
02725
Q2726
02727
02728
02729
02730
02731
02732
02733

02734
82735
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2736
2737
2738
2739
2740
2741
2742
2743
2744
2745
2746
2747
2748
2749
2750
2751
2752
2753
2754
2755
2756
2757
2758
2759
2760
2761
2762
2763
2764
2765
2766
2767
2768
2769
2770
2771
2772
2773
2774
2775
2776
2777
2778
2779
2780
2781
2782
2783
2784
2785
2786
2787
2788
2789
2790
2791
2792

Gdasop
LA XX X X-J

cooste
DT33

evcooe
vosese
theede
cooede
DT34

*Vovoe
vooedy

eoeede
DT3s

LXE-X-X-% ]
X2 XX X
LA X-2-¥ ]

voascsa
DT19

*0000s
[ X ¥ X% ¥

easoda
DT36

LAX XX}
Gooade
LA E-X L2
Stanty

DT38

LA X XX
LA X XA X
LA X X-X-X ]

0T40

eB0ace
LE-X X R
LA X X2 N

DT41

cosese
osnoog
seonve
fooaes

veos®o
DT42

OT43

DT44

GEN

GEN

GEN

GEN

GMSK

GEN

GEN

GMSK

GMSK

ORG
GEN

ORG
GEN

SOQURCE DECK: 4! wWCSCoM
C17(GPROUT) y24(R3)
TEST FOR OP 1 EXHAUSTED

/N(DT34) ,12(ASGPR) ,24(RB), 14 (TRNA) ,15(L0G),
c7(SsALU)

PREPARE CARRY STORE [N CASE COMPLETE
EITHER STORE CARRY OR CONTINUE MULTIPLY

/T(DT19:DT35),5(FT)s7(ALUZ) ,12(ASGPR) 24 (R5)
Cl4(TRNA) 9 15(LOG), 13 (POUT)
PLACE REMAINDER STQRE ADDR [N RS

/N(DT36) ,11(BSGPR) ,23(RF),14(TRNB),15(L0G),
C17(GPRQUT) ,24(R8)

INIT MULTIPLY REPEAT COUNT:s (MINUS DIG]T)
1

?
DONT MULTIPLY IF ZgRo DIGIT

/T(DTF37,DT20),5(TT),7(ALUZ) ,12(ASSPEC),22(AZEROD),

C11(BSGPR) y23(RD),144TCB),16(cRYJ)13(SCOUT)

STORE CARRY IN TEMP RESULT

/P(DROO+P) o JMD,LB3,15(DT37+p)12(ASGPR),16(R3)»

Cl4(TRNA) 13 (OPROUT)

RESTORE OP1 LENGTH AND CONTINUE MULTIPLY
UNTIL COMPLETE

/T(DT11,0739) ,5(FT),7(ALUZ) ,11(BSGPR)y23(RH4]),
CI4(TRNB) ,15(L0G) ,17(GPROUT) ,24(RB)

PREPARE LENGTH FETCH (TEMP BASE TO RS8)

/N(DTH1) ,11(BSGPR) ,23(RA),14(TRNB) ,15(L0G),
C17(GPROUT) s 24(R8)

FETCH TEMP LENGTH (NEED NON ZERO OPR)

/P(DF1O*P) , IMD,LB3,15(DT42*P),12(ASGPR) ;146(R2),

CI4(TRNA),13(0PROVUT)

SAVE TEMP LENGTH
RESTORE RD BY FETCHING SAVED VALUE
EXIT TO MOVE RESULT TO DESTINATION

IN(DTHY43) o L (LIT) o IB(X?FFAF) 1 2(ASGPR) 216(ROD,
Cl4(ADD) s 6 (MEMC) ) 10(OFSALY)

XeCD

/N(DTH4) ,12(ASP) ,14(TRNA) ;,15(L0G) ,17(GPROUT),
C24(RB) ,6(SPEC) ,10(WAITMD)

X’148 ]

/N(DYO7) ,11(BSSPEC),23(MIR) ,14(TRNB) ,15( 0G),
C17(GPROUT) ,24(RD)

ao
00
00
oo
00
(o]1]
Qo
ao
0o
o0
ao
00
Qo
Qo
Qo
00
117
a0
00
oo
Qo
o
1]
()] 4
Qo
ao
ao
00
00
oo
Qo
0o
ao
00
00
ao
039]
00
0o
Go
(o] ¥]
Go
00
ao
Qo
00
Qo
(8]¢]
(o]¥)
ao
a0
00
ao
00
00
oo
oo

02736
Q2737
Q2738
Q2739
02740
02741
02742
Q2743
02744
02745
02746
02747
02748
02749
02750
02751
02752
02753
02754
02755
02756
02757
027658
02759
02760
02761}
0z762
02763
02764
02765
02766
02767
04768
02769
02770
02771
02772
02773
02774
02775
02776
02777
02778
02779
02780
0278}
02782
02783
02784
Q2785
02786
02787
02788
02789
02790
0279}
02792
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2793
2794
2795
2796
2797
2798
2799
2800
2801
2802
2803
2804
2805
2806
2807
2808
2809
2810
2811
2812
2813
2814
2815
2816
2817
2818
2819
2820
282
2822
2823
2824
2825
2824
2827
2828
2829
2830
2831
2832
2833
2834
2835
2836
2837
2838
2839
2840
2841
2842
2843
2844
2845
2846
2847

2848
2849

a4 08 ¢ 9 & O GO ¢ o 00O O a

SOURCE DECK: 4! WCScoM
ORG DT42¢1
EJVEC
V0ROV 00000300 etV BR0B0R00000000RQ0STACDBGPBRVARO0VN VD000 0,400
o
e TITLE: COMPUTE RESULT DISPLACEMENT
o
¢ PURPOSE? CALCULATE LENGTH OF RESULT By ADDING LEFT SHIFT
® COUNTS AND LENGTHS OF BOTH OPERANDSo
®
® REGISTERUSAGE ENTRY
. RB = OPl LSC/DISPLACEMENT
¢ R7 = OP2 LSC/DISPLACEMENT
L ]
Y EXIT
° R3 = ESTIMATED RESULT DISPLACEMENT
)
o INTERNAL
® OPER= USED FOR SPLITTING | Sc/DISPL
[
0eGeL0e00G000000000%02 0000000000400 R030,000000800980000R%0008,,0,00
- X-X X% K1
sescso BEGIN ADD OR OP 1 LSC + LENGTH
[ X X-X°X ¥
0Ts50 GEN /N(DTS1),12(ASGPR) ;24(RB) , 14 (TRNA) ,15(L0G),13(0PROUT)
[ XX XX K '}
vtseede PLACE LSC IN R3J
[ X-X-X- %K
DTS} GEN /N(DT52) ,11(BSSPEC) ,23(O0LSE) ,14(TRNB)15(L0G),
C17(GPROUT) ;24(R3)
G00ety
seendy ADD LENGTH TO LSC
[ XXX X:-¥
DTs52 GEN /N(DTS53) ,12(ASGPR) ,24(R3) 17 (GPROVT) , 11 (BsSPEC),
C23(0RZF) ,14(ADD)
[-X-RX-X-X- ¥
sese0s NOW BEGIN ADD OF OP 2 LSC * LENGTH
(XXX X X1
DTS3 GEN /N(DT54) ; 12(ASGPR) ,24(R7) 14 (TRNA) ;15(L0G),13(0PrROUT)
[ X XX-R.¥-
*vo08de ADD SHIFT COUNT
(XX XXX
DTS4 GEN /N(DT55) , 1} (BSSPEC) ,23(0LSE),12(ASGPR) ,24(R3),
C17(GPROUT) ;14 (ADD)
L X XX XN
ssseve ADD LENGTH AND RETURN RESULT IN R3
(A XX XN
DT55 GEN /N(COMPOP) 911 (BSSPEC) 923 (0RZF),12(ASGPR) ,24(R3)
Cl7(GPROUT) »14(ADD) ,13(OPROUT)
EJEC
o
® MULTIPLY INTERRUPT ROUTINE
[ ]
. SAVE CONTEXT (R4 THRU RF) IN TEMP AREA
e FLAG INTERRUPTION BY SETTING RO BIT 15
® EXIT TO INTERRUPT SERVICE
*»
DYIORG EQU *

00
Qo
Qo
00
00
0o
oo
co
ao
Qo
a0
00
ao
00
oo
oo
oo
Qo
(e8]
Qo
0o
Qo
ao
ao
ao
Qo
ao
Qo
ao
0o
Qo
o
ao
00

Qo0
Qo

ao
0o
00

Qo
ao
00
00
0o
o
Qo
Qo0
Qo
go
o
ao
o
go
00
Qo
oo

02793
02794
a279s
02796
02797
02798
02799
Q2800
02801
02802
02803
02804
02805
02806
az2807
02808
02809
02810
02811
02812
02813
0zl
02815
02816
02817
ocsle
02819
62820
0zsz}
02822
02823
02824
82825
02826
02827
Q2828
0cs8ey
02830
02831
02832
02833
02834
02835
02836
cz2837
02838
Q2839
g2840
02841
02842
02843
02844
02845%
02846
02847
02848
02849
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2850
285}
2852
2853
2854
2855
2856
2857
2858
2859
2860
28461
2862
2863
2864
2865
2866
2867
2868
2869
2870
2871
2872
2873
2874
2875
2876
2877
2878
2879
2880
2881
2882
2883
2884
2885
2886
2887
2888
2889
2890
2891
2892
2893
2894
2895
2896
2897
2898
2899
2900
2901
2902
2903
2904
2905
2906

[- R 3N

PT108
DT1Q?

TRORG

¢ 8 2O & 8 ¢ v 9

DTROO

SOURCE DECK? 41 wWcsScom

SPECIFY # OF REGISTERS TO STORE THRyYy SHIFT COUNTER

ORG DT16+] PLACE ON_¢7¢ ADDR FOR INT TEST
GMSK /N(DTI02) 311 (LIT),15(X*g00C) 14 (TRNB)»13(SCOUT)
ORG DTIORG

COMPUTE ADDR IN TEMP BLOCK TO STORE REGISTERS

GMSK /N(DT103),12(ASGPR) ,16(RQ),11(LIT),15¢X FFBF),
C14(ADD) ,13(POUT)

STORE REGISTERS IN TEMP AREA

GMSK /P(STR4+P) s I0(STACK) » 6 (PUSH)+15(DT104p),
CLB3,TFO,SFO

FETCH P REGISTER FROM TEMP AREA

GEN /N(DTI05) 6 (MEMC) ,10(O0OFSALU) ,12(ASGPR) ;24 (RO),
C14(TRNA) 4 15(L0OG)

INIT R3 AND RS TO THEIR V73 VALUES: WAIT FOR P FRoM MEM

GEN /N(DTID6) g 14(ZERO) ,15(L0G) ,17(GPROVUT) 24 (R3)

GEN /N(DTIQ7),14(ONES) ,17(GPROVUT) ,24(R5),
C6(SPEC),10(WAITMD)

SETUP P IN RE FOR INTERRUPT SERVICE
GEN /N(DTI08), 1 (BSSPEC),23(MIR),I4(DECB)»
C12(ASSPEC) )22(AONES) ,17(GPROUT) ,24(RE)

SET RO BIT 15 TO FLAG INTERRUPT

EXIT

GMSK /N(DTIO9) o b4 (LIT),15(X*7FFF) ,14(TRNB) ;13 (0PROUT)

GEN /INCIEXIT) 12(ASGPR) ,24(R0),11(BSSPEC),,23(0PR),
C14(OR),17(GPROUT)

EJEC

MULTIPLY INTERRUPT REENTRY
RESTORE CONTEXT (R4 THRU RF) AND CONTINUVE MULTIPLY
EQU ®

SET # OF REGISTERS TO LOAD

ORG X*1F .

GMSK /N(DTRO1) 11 (LIT)15(X°000C),14(TRNB) 13 (SCOUT)
ORG DTRORG

RESTQRE RO

GEN /N(DTRO2),11(BSSPEC) 423 (0OPR),14(TRNB),15(L0G),

C17(GPROUT) 424(R0)

SET ADDRESS IN TEMP AREA To RECOVER REGISTERS

Go
00
ao
00
00
ao
00
Qo
00

00
ao
ao
ao
a0
Qo
00
ao
Qo0
qo
00
ao
00
aa
ao
00
(1] ¢]
Qo
Qo
ao
Qo
ao

00

aa
ago
ao
ao
0o
a0
0o
oo
00
Qo
(o]1]
ao
Qo
ao

00
co

ao
Qo
00
ao
o0
0o
00
ao
(e]¥]

02850
0285}
02852
02853
02854
02855
02856
Q2857
02858

02859
02860
0286)
02862
02863
Q2864
02865
02866
Q2867
gz28é68
02869
0zs70
02871
02872
02873
02874
02875
02876
02877
02878
02879
02880
0288)
g2882
02883
02884
02885
02886
0ze87
02888
02889
02890
02891
02892

02893

02894
82895
02896
02897
02898
0z899
02900
02901
02902
02903
02904
02905
02906
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2907
2908
2909
2910
2911
2912
2913
2914
2915
2916
2917
2918
2919
2920
292}
2922
2923
2924
2925
2926
2927
2928
2929
2930
2931
2932

2933
2934

2935
2936
2937
2938
2939
2940
2941
2942
2943
2944
2945
2946
2947
2948
2949
2950
2951
2952
2953
2954
2955
2956
2957
2958
2959
2960
2961
2962
2963

TRO3

& ¢ o 8

bDao3

DORG2

¢ 280 ¢ o &8 9 & o

DD1O

e

0D}

SOURCE DEcK: 4l wcscom

GMSK /N(DTROJI) s 12(ASGPR) 216 (RO 1LI(LIT)IISIX FFBF),
cl4(apD)»13¢(PoUT)

LOAD R4 THRU RE FROM TEMP AREA
EXIT BACK INTO MULTIPLY

GMSK /P(LDR4¢P) s 10(STACK) s 16 (PUSH) s 15(DTLI2*%P),
CLB3,sFO,TFO

EJEC

DIVIDE

STORE REGISTERS 0 THRU E AND RETURN 70 SOFTWARE
EQU °

SET # OF REGISTERS TO SAVE

ORG X¢5¢C
GMSK /N(DDO1) , 11 (LIT),15(X*F),14(TRNB),13(SCOUT)

SET ADDR IN TEMP FOR REG STORAGE

ORG Xx¢78
GEN /N(DDO2) ,12(ASGPR) ;24(R0D) 414 (INCA) 161CRY )13 (PoUT)

CALL STORE REGISTERS SUBROUTINE

ORG X123

GMSK /P(STRQ*P) ,10(STACK) ,}6(PUSH) ,15(DD03*P),
¢SFO,TFO,LB2

CLEAR R2 TO FLAG DIVIDE} EXIT

ORG X*2ac

GEN /NC(EX30) ,14(ZERO) ,15(L0G) 17 (GPROUT) j24(R2)
ORG DDORG

EJEC

COMPARE=SUBTRACT

COMPARE QPA TO OPB AND SUBTRACT IF B NQT > A
IF B>Asy CLEAR R2 TO FLAG 1IT

EQU .

COMPARE OPERANDS

ORG X* 38

GMSK /P(DPOD+P) s 10(STACK) 4 15(DD114P)sLB3oTFO,SF0
C12(ASGPR) y16(RB),14(TRNA) ,13(OPROUT)

IF A > QR = B9 JUMP TO SUBTRACT: ELSE EXIT

ORG X*EA
GEN /T(X?24,DD03) ¢5(FT),7(ALUS)

00
(]s]
oo
Qo
1]v]
00
00
00
8]t
co
00
0o
00
Qo
ao
Qo0
Qo
Qo
00
]
00
00
Go
ao
Go
(e] ¥
00
00
(et
00
(o] 7]
ao
00
ao
Qo
a0
00
ao
00
00
o]1]
co
00
0o
oo
oo
00
6o
oo
00
oo
0g
00
(o] 0]
(]v]
00
a0

02907
02908
02909
02910
02911
02912
02913
02914
02915
02916
02917
02918
02919
02920
0292}
Q2922
a2923
02924
02925
029246
02927
02928
02929
02930
02931
02932
02933
02934
02935
02936
02937
02938
02939
02940
0294}
02942
02943
02944
02945
02946
02947
02948
02949
02950
029s1
02952
02953
02954
02955
gR956
02957
02958
02959
02960
0296}
02962
02963

DATE 081678

PAGE 52

P

-



2964
2965
2966
2967
2968
2969
2970
2971
2972
2973
2974
2975
2976
2977
2978
2979
2980
2981
2982
2983
2984
2985
2986
2987
2988
2989
2990
2991
2992
2993
2994
2995
2996
2997
2998
2999
3000
3001
3002
3003
3004
3005
3006
3007
3008
3009
3010
3ol
aglz2
3013
3ol
3015
3016
3017
aols
3019
3020

s ¢ & ¢ 0 ¢ o & O 60 O OO0 & &0 e 0 8O B

TAO1L

T100

o & 8 0O

SOURCE DECK: 41 WCSCoM

ORG DDORG2
EVEC

32 BT INTEGER MATH ROUTINES
00200 %00002000 Q000040000090

THESE ROUTINES IMPLEMENT ADD, SUBTRACT, MULTIPLY, aND OIvInE
FOR 32 BIT INTEGER OPERANDS,

CALLING SEQUENCE; A REGISTER (RO) POINTS TO FOUR wORD PARAMETER
BLOCK WHICH CONTAINS THE TWO OPERANDS?

BCS VALUES;

0105023 ¢ OP1+0P2 REPLACES 0P2;

0105063 : OP1=0P2 REPLACES 0p23

01053123 ; OPJe0P2 REPLACES 0Pl AND OP2;

0105163 ; OPl/0P2 REPLACES OPl; REMAINDER REPLACES 0P2,

MULTIPLY ALGQRITHM{ QUADRUPLE LENGTH SHIFT AND ADpD,

DIVIDE ALGORITHMZ IF FIRST DIVISOR woRD ZERO, 14 BIT SUBTRACT
AND TRIPLE LENGTH SHIFT THROUGH 32 ITERATIONS;
IF FIRST DIVISOR WORD NON~ZERO, 32 BIT SUBTRACT aNp
TRIPLE LENGTH SHIFT THROUGH 16 ITERATIONS,

SPAC

EQU ®

SAVE P REG

ORG X¢p8

GEN /N(TI0L1)l2(ASP),14(¢(TRNA)»15(L0G)

C17(GPROVUT) 424(R7)

START FETCH oF MS(OP1)
SET P 10O PARAM BLOCK ADDR

ORG 1

GEN /N(TI02) ,6(MEMC) ,10(0FSALU) ,12(ASGPR) 24 (RO,
CL4(TRNA) , 15(LOG) ,7(ROVYFL)s13(¢(POUT)

START FETCH oF LS(OP1)

GEN /N(TIO03) ,6(MEMC) ,10(0FSALY) ,12(ASSPEC),22(AZEROD),
C11(B3GPR) ;23(R0),14(INCB),16(CRY1),17(GPROUT) ;24 (RF)

SAVE Ms(oPl) IN RS

GEN /N(TI04),11 (BSSPEC) 023 (MIR) ;14 (TRNB) ,45(L06G),
Cl7(GPROUT) 924(R8)

START FETCH MS(OP2)

GEN /N(TI05) ,6(MEMC) ,10(OFSALU) ,12(ASGPR) 924 (RF ),
CI4¢INCA) 4 16(CRY1),17(GPROVT)

(8]¢]
0o
00
o0
a0
ao
Qo
ao
Qo

g0
ao
co
Qo
00
oo
ao
0o
00
00
00
g0

00

00
ao
a0
a0
oo
a0
o
Qo
00
00
00
oo
(s]1]
00
o0
a0
go
00
oo
a0
00
00
00
Qo
00
00
oo
0o
00
00
00
a0
ao

02964
02965
02966
02967
02968
02969
82970
02971
02972
02973
Q2974
02975
02976
02977
02978
02979
Q298¢0
02981
02982
02983
02984
0298%
02986
02987
02988
02989
02990
02991
Q2992
02993
02994
02995
02996
02997
02998
02999
Q3go0
03001
03002
03003
G3004
03009
03006
Q3ga?
03008
0300¥9
g3o1l0
03a1ll
03012
03013
03014
o3ols
Q3016
Q3gi?7
03018
Q3ol9
03020
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et

302}
3022
3023
3024
3p2s
3p26
3027
3028
3029
3030
3031
apaz2
3033
3034
3035
3036
3037
3038
3039
3040
3041
3042
3043
3044
3045
3046
3047
3048
3049
3050
3051
3052
3053
3054
3055
3056
3057
3058
3059
3060
3061
3pé2
3063
3064
3065
3066
3067
3068
3069
3g70
3071
3072
3073
3074
3075
3076

3077

SOURCE DECK: 41 wesScom

SAVE LS(OP1) IN R9 AND OPR

GEN /N(T106),11(BSSPEC),23(MIR) ,14(TRNB) ,15(L06G),
C17(GPROUT) ,24(R9) ,13(0PROUT)

START FETCH LS(OP2)

GEN /N(TI07) ,6(MEMC),10(0FSALV) ,12(ASGPR) 424 (RF),
CI14(INCA) ,16(CRY1),17(SPROUT)

SAVE Ms(0P2) IN RA

GEN /N(T108),11(BSSPEC),23(MIR) ,14(TRNB),15(, 0G),

C17(GPROUT) y24(RA)
WAIT FOR LS(0P2); CLEAR RD FOR LATER USEoe
GEN /N(T109),6(SPEC),10(WAITMD),

CI2(ASSPEC) y22(AZERO) 414 (TRNA),15(L0G),
C17(GPRQUT) ,24(RD)

SAVE Ls(OP2) IN RB; FIELD SELECT BRANCH TO CHOOSE BETWEEN

ADD=»SUBTRACT OR MULTJPLY=D]VIDE,

GEN /F(TA01)42(1)2FSA,1 1 (BSSPEC),23(MIR)»
CL4(TRNB) ,15(L0G) ;17(GPROUT) ;24 (RB)

LEAVE SPACE FOR FIRST ADD=SUBTRACT MICRO
(THIS MICRO ADDR MUST BE EVEN)

ORG TAQ}
ORG ot

CLEAR RE FOR LATER USE} v
FIELD SELECT BRANCH TO CHOQSE MULTIPLY OR DIVIDE:
(THIS MICRO ADDR MUST BE AT LOCATION TaAQl +*l)oe

GEN /F(TMOL) 32(1)oFS9,12(ASSPEC),22(AZERO),
S Cl4(TRNA) »15(L0G) s 17 (GPROUT) ;24 (RE)
EJEC

FIRST ADD=SUBTRACT MICRO
SPAC

START STORE oF LS WORD OF RESULT}
FIELD SELECT TO ADD OR SUBTRACT:

EQg @ SAVE CURRENT LOCATION
OR TAO! PLACE IN FIELD SELECT BLOCK

GEN /F(TAD2A) 42(1) ,FS9,6(MEMC) »10(0SSALU)
C12(ASGPR) 24 (RF) ,14(TRNA) ,15(L0G)

ORG TAD2A RESTORE LOCATION

STORE LS(OP1)+LS(0OP2)s JE R9*RB}
(THIS M]JCRO ADDR MUST BE EVEN)

00
00
(1Y)
00
oo

00
a0
00
a0
oo
(4]¥]
ao
00
o]s}
00
00
co
0o
00
ao
00
00
00
(9]
(o] ¢]
00
Qo
0o
(o] v]
oo
00
(1] 9]
00
co
co
ao
o0
00
(o]8]
Q0
00
00
00
co
00
a0
co
Qoo
co
00
go
(o] 8]
oo
oo
co

00

03021}
03p22
p30e23
03024
03025
03026
03027
03028
03029
03030
03031}
03032
03033
03034
03035
03036
03037
03038
03039
03040
03041
03042
03043
03044
03045
03046
03047
Q3o4s
03049
03050
03051
03052
03083
03054
03ps5s
03056
03057
Q3058
Q3059
03060
03061
03062
03063
03064
03065
Q3066
03067
03068
03069
03g70
03071}
Q3072
03073
03074
03075
03g76
03077
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3078
3079
3080
3p8l
3p82
3083
3p8y
3088
3086
kYsl: ¥/
3088
3089
3090
3091
3092
3093
3094
3095
30946
3097
3098
3099
3100
3101
3102
3103
3104
3105
3106
3107
3}j08
3109
3110
3itl
3112
3113
3114
3115
3116
3117
31ls8
3119
3120
3121
3122
3123
3124
3125
3126
3127
3128
3129
3130
3131
3132
3133
3134

TADS6

&0 & D o

TMO1

GEN

STORE
GEN
START

FIELD

ORG
GEN

STORE
(THIS

ORG
GEN

STORE
GEN

ORG

IF ADD PRODUGED CARRY, JUMP TO FLAG oVERFLOW; ELSEg EXIT

GEN

IF SUBTRACT DID NOT PRODUCE CARRY, JUMP TO FLAG QVERFLOW,

ORG
GEN

SQURCE DEcK: 41 WcScoM

/N(TAD3) ,12(A5GPR) ;24¢R9) 11 (BgGPR) 23 (RB),14(ADD),

CTFO,SFQ,7(S3ALU) ,10(WAITMD)
LS(OP1)=LS(OP2), JE RY°RB;

/N(TAD3) ,12(ASGPR),24(R9)s11(BSGPR) 23 (RB),
ClA(SUB) 2 16(CRY1) s TFO,SFO,7(SSALU)»10(WATITMD)

STORE oF MS RESULT WORD:
SELECT TO ADD OR SuUBTRACTYT

0+2 LEAVE ROOM FOR TAOQ4*S TO BE EVEN
/FUTAQHA) 1201) 4FS9 ,6(MEMC) 1 0(0SSALU),
C12(ASGPR) 24 (RF),14(DECA)

MS(OP1)* MS(OP2) ¢+ CARRY}
MICRO ADOR MUST BE EVEN);

6=3 PLACE ON EVEN TWwo WORD BLOCK
/N(TAOSA) ,12(ASGPR) ,24(R8) ,11(BSGPR) ;23 (RA),

C14(ADD) ,CF 1 ,SFO,TFO,7(SSALU) 10(WAITMD)
MS(OP1) = MS(0P2) + CARRY:

/N(TAOSS) 4 J2(ASGPR) 424(R8),11(BSGPR) ,23(RA)
C14(SUB) CF | ,SFO,TFp,7(SSALU),1Q(WAITMD)
e+ SKIP RELOCATED TAO3

/T(TMI9,TAQS) ,S(FT)o7CALUC)

XA
/TETMI9,TADG) s5(TT) o7 (ALUC)

SET OVERFLOW

ORG
GEN
ORG
EJVEC

X*3E
/N(TM19),TFQ,SF1,6F2
TAOS5A*]

MULTIPLY ROUTINE

RCIRDsREs; AND RF USED AS QUADRUPLE LENGTH ACCUMULATORG

SPAC

CLEAR
(THIS

GEN

ORG

RF
LOCATION MUST BE EVEN)

/N(TMO2) , 12(ASSPEC) 222(AZERO) s 14(TRNA) y15(L0G)»

C17(GPRQUT) s 24(RF)
e+ SKIP LOCATION FOR TDOI

00
Qo
00
a0
a0
0o
ao
0o
0o
ao
00
(1]1]
0o
ao
0o
Qo
00
ao
Qo
Qo
ao
(1]9]
(1] ¢]
go
0o
g0
ao
00
00
00
Go
0o
00
00
ao
ao
oo
Qo
Qo
(e]1]
00
]8]
oo
oo
Qo
oo

a0
00

s0o0

oo
ao
oo
ao
Go
ao
00
00

03078
03079
03080
03081
03082
Q3083
03084
03085
03086
g3p87
03pas
03p89
03090
03091}
03092
03093
Q3094
03095
03096
03097
03098
03099
633100
0310}
€3102
033103
03104
03105
03106
03107
03108
03109
G310
03§11
g3t
03113
03114
03115
03116
03117
g3118
03119
03120
0321
03322
03123
03124
03125
03126
03327
Q3128
03129
03130
03131}
03332
03133
03134
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3135
3136
3137
3138
3139
3140
3141
3142
3143
3144
3145
3146
3147
3148
3149
3150
3151
3152
3153
3154
3155
3156
3157
3158
3159
3140
31461
3162
3163
3164
3165
3166
3167
3168
3169
3170
3171
3172
3173
3174
3175
3176
3177
3178
3179
3180
3181
3182
3183
3184
3185
3186
3187
3188
3189
3190
3191

L4

TMD2

-1 & &0

MD3

-1 & & & 0

Moy

LK

TMO5

-~ & 0 @

Mos

2o

TMO7

- & & 30

Mos

SOURCE DECK: 41 WCScoM
LOAD SHIFT COUNTER:

GMSK /N(TMO3) o 11 (LIT), 18(X*001F),
CL4(TRNB),13(SCOUT)

SHIFT FOURTH WORD OF ACCUMULATOR LEFT

GEN /N(TMO4) ,12(ASGPRL) 4 249(RF) sVF1,SHO,
CI4(TRNA) 4, 15(L0OG) ,17(GPROUT)
ORG e+ ] LEAVE ROOM FOR TM17 TEST ADOR

SHIFT THIRD WORD OF ACCUMULATOR LEFT;
TEST SHFT FLAG TQo SEE IF NgW BIT O SHOULD BE A ONEo

GEN /T(TMO6,TMOS) 4S(FT),7(SHFT),
Cl12(ASGPRL) y24(RE) yVF19SHO,
CI4¢(TRNA) ,15(L0OG),17(GPROUT)

SET BIt g OF THIRD ACCUMULATOR WQRD T0 A QNE,
(THIS MICRO ADDRESS MUST BE EVEN):

GEN /N(TMO6) ,12(ASGPR) y24(RE)p 14 (INCA) 9 16(CRY1)
cl7(GPROUT)

SHIFT SECOND ACCUMULATOR WoRD LEFT ;
CHECK SHFT FLAG TO SEE IF BIT 0 SHOULD BE A ONE;

GEN /T(TMOB,TMO7) ,5(FT),7(SHFT),

C12(ASGPRL) y24(RD) ,VF1sSHO,
CI4(TRNA) ,15(LO0G) ,17(GPROUT)

SET BIT g OF SECOND ACCUMULATOR WORD TO A ONE!
(THIS ADDRESS MUST BE EVEN)3

GEN /N(TMO8),12(ASGPR) ,24(RD)
Cl4(INCA) 16(CRY1) 17 (GPROUT)

SHIFT FIRST ACCUMULATOR WORD LEFT!
CHECK SHFT FLAG TO SEE IF BIT O sHoOULD BE A ONEg;

M10,

T(T T 7(SHFT),
2(ASGPRL

GEN / Tho
1 14(TRNA) 4 18(L0G) (1 7¢GPROUT)

Mo
C )

9) 4S(FT
24 (RC),
SET B8IT 0 OF FIRST ACCUMULATOR WORD 70 ONE}
(THIS MICRO ADDR MUST BE EVEN)

GEN /N(TMY0) 4 12(ASGPR) s 24(RC) o VH(INCA) s 46(CRYL)
C17(GPROUT)

DOUBLE SHIFT LEFT OPl, (SHFT,R8,0PR),

GEN /NCTMLL) ,12(ASGPRL) ,249(R8),VF1,5H2,14(TRNA),15(L0G),
C17(GPROUT) ,18(SHFTOP) »20(LFT) s XF3

IF oLD Ms8 OF oPl (lg SHFT) wAS A ZERO, SKIP ADD oF
OP2 INTQO QUAD ACCUMULATOR:?

03135
03136
93137

Q3138

03139
03140
03141
g3i42
03143
03144
Q3145
Q3146
Q347
g3i48
03149
03150
Q3151
03152
03153

03154

03155
Q3156

03157

03158
83159
Q3160
03161
03162
Q3163
03164
03165
03166
03167
03168
Q3169
Q3170
03171
gaivzz
03173
03174
03175
03176
03177
03178
a3179
03180
03181
03182
03183
03184
03185
03186
Q3187
gl188
Q3189
a31%90
03191

DATE G8lé7s

PAGE

86

)

O

OO

S

»

®



o

S

N

(D

I

~

3192
3193
3194
3195
3196
3197
3198
3199
3200

3201

3202
3203
3204
3205
3206
3207
3208
3209
3210
3211
3212
3213
3214
3215
3216
3217
3218
3219
3220
3221
3222
3223
3224
3225
3226
3227
3228
3229
3230
3231
3232
3233
3234
3235
3236
3237
3238
3239
3240
3241
3242
3243
3244
3245
3246
3247
3248

TM19

TM2s

* & 0 O 8

TD31
TDO2

SQURCE DEcK: 41 WeScoM
GEN /TUTMLI2,TM16) 45(TT) 97 (SHFT)
ADD LS(qP2) INTO FOURTH ACCUMULATOR 4ORD
GEN /NCTMLI3) j12(ASGPR) ,24(RF) 411 (B3SGPR) 423(RB),

C14(ADD) ,17(GPROUT) ,TFO,SF0,7(SSALU)

ADD MS(oP2) INTO THIRD ACCUMULATOR WQRD,(WITH PREV, CARRy),

GEN /N(TMI4) 3 12(ASGPR) 4 24(RE) o 1 1 (BSGPR) 023 (RA) o
cl4¢ApD)aCFl 17 (GPROUT) s TFO,ySF0,7(SSALY)

PROPAGATE CARRY INTO SECOND ACCUMULATOR WORD

GEN /N(TM1I5) ,12(ASSPEC) ,22(AZERO),131(BSGPR) ;23(RD),
C14(ADD) 4CF1,17(GPROVUT) ,TFO,SF0,7(SSALU) ,24(RD)

PROPAGATE CARRY INTO FIRST ACCUMULATOR WORD

ORG st LEAVE SPACE FOR TM}é TO BE EVEN
GEN /N(TM16) ,12(ASSPEC) ,22(AZERO),11(BSGPR) ,23(RC),
C14(ADD) 4CF1,17(GPROUT) ,TFO,SF0,7(SSALV) ,24(RC)

INCR SHIFT COUNTER AND CHECK IF ITERATED ENOUGH;
(THIS ADDRESS MUST BE EVEN)

ORG 0=2 PLACE ON EVEN WORD
GEN /TUTMO3,TM17) ,S(FT),7(SFTC),13(INCSC)

SAVE RC THRU RF BACK INTO PARAMETER gLoGK

ORG TMO3+1 PLACE FOR TEST ADDRESSING

GMSK /NCTML8) o LI(LIT)15(X%4) ,14(TRNB) 513 (SC0OUT)

ORG TMiG+1 RESTORE LOCATION COUNTER

GMSK /P(STRC+P) ,10(STACK) ,16(PUSH) ,15(TM19*P),
cLB3,TFQ,SFO

RESTQRE P AND RETURN YO ROM

ORG X?3F

GEN /P(SSIM) ,10(PJMP) ,SFQ,TFO,12(ASGPR) ,249(R7),
CI4(TRNA) ,15(L0G) ,13(POUT)

EQU TML9

ORG TML8+1

EJEC

DIVIDE ROUTINE

ROyR8, AND R9 USED AS TRIPLE LENGTH ACCUMULATOR FoR SHIFTING;
WHEN FRST DIVISOR WoRD ZERO, QUOTIENT BVILT IN QPR AND RE;

OTHERWISE, QUOTIENT BUILT IN OPR ONLY?

SPAC 1
EQU ®
EQU e¢]

SAMPLE MS WORD OF DIVISOR FOR ZERO!

go
ao
Qo
Qo
go
0o
00
oo
0o
0o
00
go
Qo
Qo0
ao
oo
ao
Qo
00
00
oo
(1]4]
(e8]
00
ao
Qo
Q0
00
g0
Qo
o0
co
G0
ao
00
ao
ao
Qo
00
Qo
] 1]
oo
oo
Qo
00
0o
00
Qo0
oo
0o
a0
oo
Go
a0
co
oo
ao

03172
03193
Q3194
03195
03196
03197
03198
03199
03200
03201
g3202
03203
03204
03205
83206
03207
03208
03209
03210
Q3zill
03z2}12
03213
g3z1l4
03215
03216
Q3217
g3zl8
03219
03220
03221
Q3222
03223
03224
03225
Q3226
03227
Q3zze
Q3229
03230
Q3231
03232
03232
03234
03235
03236
03237
Q3zae
Q3239
03240
Q03241
03242
03243
03244
03245
03246
03247
Q3248
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3249
3250
3251
3252
3253
3254
3255
3256
3257
3258
3259
3260
3261}
3262
3263
3264
3265
3266
3267
3268
3269
3270
3271
3272
3273
3274
3275
3276
3277
3278
3279
3280
3281
3282
3283
3284
3285
3286
3287
3288
3289
3290
3291
3292
3293
3294
3295
3296
3297
3298
3299
3300
3301
3302

3303
3304

3305

DO4

TOO6

-4 & & & &

0Q7

X

T008

- & & ¢ &

D09

L% -

SQURCE DECKS$ 41 WCSCoM
ORG TMO]+1! PLACE 7001 IN FlgLD SELECT TABLE
GEN /N(TDO2) ,12(ASGPR) ,24(RA) 314 (TRNA) ,15(L0OG),
CTFO,SFO,7(S535ALU)
ORG 1002 RESTORE LOCATION

CHOOSE ALGORITHM BASED ON MS DIVJSOR WoRD ZERO OR NOT}
GEN /T(TDO3,TD30)s5(FT)7(ALUZ)
SET SHIFT COUNTER TO =17; MS DIVISOR NoT ZeRo!

ORG 0+2 LEAVE SPACE FOR TD30 AND ALGN FOR TEST
GMSK /NCTDO4) ,11(LIT) ,i5(X%0010),
Cl4(TRNB) ,13(SCOUT)

SHIFT WORD 3 OF ACCUMULATOR LEFT;
ALS0 SHIFT QUOTIENT (OPR) LEFT;

GEN /N(TDO5) ,12(ASGPRL)124(R9)sVF!,SHO,
CL4(TRNA) »15(L0G) , 17 (GPROUT),
C18(SHFTOP) ,20(LFT) ,XF3

SHIFY WORD 2 OF ACCUMULATOR LEFT}
TEST SHFT FLAG TO SEE IF NgW BIT O sHoulLD BE A ONE}

GEN /T(TDO7,TD06) ,5(FT),7(SHFT) ,12(ASGPRL) ,24(R8),
CVF1,SHO,14(TRNA) ,15(L0G) 417 (GPROVUT)

SET BIT O OF ACCUMULATOR WORD 2 TO A ONE?
(THIS MJCRO APDRESS MUST BE EVEN)

GEN /N(TDO7),12(ASGPR) 424(R8)»
CIA(INCA) o d6(CRYL1) 517 (GPROUT)

SHIFT FIRST ACCUMULATOR WORD LEFT
CHECK SHFT FLAG 7O SEE IF BIT 0 SHOULD BE A ONE;

GEN /T(TDO9,TDO8) )S(FT)s7(SHFT)
Cl2(ASGPRL) 024(RD) y14(TRNA) p15(L0OG)
C17(GPROUT)

SET BI7T O OF ACCUMULATOR WORD 1 7O A ONE}
(THIS ADDRESS MUST BE EVEN)

GEN /N(TDO9) 4 12(A3SGPR) ;24(RD) s
C14CINCA) ,16(CRY1) 17 (GPROUT)

CHECK [F DIVISOR GREATER THAN ACCUMULATOR WORDS ; aND 2
COMPARE LS WQORDS;

GEN /N(TD10) s 12(ASGPR) ,24(RB) 911 (BSGPR)023(RB)»
Cl4(SUB) 116 (CRY1)17(GPROUT) »
CSFO,TFO,7(SSALU)

COMPARE MS WORDS; (CONSIDER PREVe CARRY)?

ao
00
0o
00
ao
0o
00
oo
a0
oo
Qo0
(0] 4]
ao
oo
0o
o0
0o
Qo
Qo
Q0
a0
oo
go
00
]}
Qo0
00
0o
00
Qo
Qo
Qo
oG
0o
oo
Qo
a0
Q0
Qo
Qo
a0
co
Q0
Qo
Qo
Qo
00
ao
co
oo
ao
Qo
ao
ao
00
Qo
ao

03249
03250
03251
03252
03253
03254
03255
03256
03257
03258
03259
03260
03261
03262
Q3263
03264
93265
Q3266
03267
03268
03269
Q3270
03271
Q3272
03273
03274
03275
03276
Q3277
03278
Q3279
g3280
0328}
03282
03283
03284
03285
03286
a3zez
glzee
03289
03290
0329}
Qazez
03293
Q3294
03295
Q3z9é
03297
03298
03299
Q3300
03301
03302
03303
03304
03305
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3306
3307
3308
3309
3310
3311
33l2
3313
3314
33158
3316
3317
33ts
3319
3320
332}
3322
3323
3324
3325
3326
3327
3328
3329
3330
3331
3332
3333
3334
3335
3336
3337
3338
3339
3340
3341
3342
3343
3344
3345
3346
3347
3348
3349
3350
3351
3352
3353
3354
3355
3356
3357
3358
3359
3360
336}
3362

TD1O

Dl2A

D128

TD013

TD3o

SOURCE DECK: 4l wecsScom
GEN /N(TD11),12(ASGPR),24(RD),1](BsGPR)23(RaA),
Cl4(SUB),CF1,17(GPROVUT),
CSFO,TFO,7(SSALU)

IF NO CARRY, JUMP TO ADD DIVISOR BACK IN TO ACCUMULATOR:
ELSEy, JUMP T0 LOG DIVISION IN QUOTIENT:
ALSO INCREMENT SHIFT COUNTER

GEN /T(TD12B,TD12A) »S5(FT) a7 (ALUC)s13(INCSC)

SET BIT IN QUOTIENT TO FLAG DIVISION;
ALSO CHECK IF ITERATED ENOUGH

GEN /T(TDISoTDO4) oS(TT)s7(SFTC),
Cl1(BSSPEC) 2123 (0PR),12(ASSPEC),22(AZERD),
C14(INCB),16(CRY1),13(0OPRQOUT)

ADD DIVISOR BACK INTO FIRSY TWO ACCUMULATOR WORDS;
ALSO CHECK IF ITERATED ENOUGH

GEN /IN(TD13),12(ASGPR) ,24(R8)»11(BSGPR) 923 (RB),
Cl4(ADD) 17 (GPROUT) s TFO,SFO,7(SSALUV)
GEN /T(TD1IS,TDO4) y5(TT),7(SFTC),

C12(ASGPR) ;24(RD) 411 (BSGPR) 423(RA),
CI4(ADD)oCFl 17 (GPROUT)

SETUP LS(REMAINDER) FOR STORE?

GEN /NCTD16) ,11(BSGPR) ,23(R8),14(TRNB),15(L0G),
C17(GPROUT) , 24 (RF)

SETUP MS(REMAINDER) FOR STORE}

GEN /NCTDL7) ,11(BSGPR) ;23(RD),14(TRNB) ,15(L0G),
C17(GPROUT) , 24 (RE)

SETUP LS(QUOTIENT) FOR STORE:

GEN /N(TD18) ,11(BSSPEC) ,23(0PR) ,14(TRNB) ,15(L0G),
C17(GPROUT) 424 (RD)

SETUP MS(QUOTIENT) FOR STORE; JUMP To STORE!

GEN /NITML17) ,12(ASSPEC) ,22(AZERO) , 1 4(TRNA) ,15(L0G),
C17(GPROUT) ;24 (RC)

EJVEC

DIVIDE WITH MS(DIVISOR) = g

SPAC

SAMPLE LS(DIVISOR) TO SEE IF DIVIDING BY ZERO

ORG 7003=1 PLACE 7030 FOR TESTY ADDRESSING

GEN /N(TD31) 3 12(ASGPR) ,24(RB) s 14 (TRNA) »15(L0G)
CTFO,SFQ,7(SSALU)

ao
Qo
oo
oo
00
oo
oy
00
Qo
o
Go
00
(o] V]
a0
(o]1]
00
a0
Qo
Qo
a0
oo
Q0
00
oo
oo
00
00
Go
00
00
Qo0
go
ao
Q0
ao
0o
ao
00
00
Qo
ao
(+]0]

eo
00
a0
00
Qo
00
Qo
Qo
(o] 0]
oo
ao
0o
ao
(o]0]

03306
03307
03308
03309
03310
03341
03al2
03313
83314
03315
93316
03317
03aie
83319
03320
03321
03322
03323
03324
032325
03326
03327
03328
03329
03330
03331
03332
03333
03334
03335
03336
03337
03338
833239
03340
03341
03342
032343
03344
03345
03346
03347
03348
03349
03350
03351
03352
03353
03354
03355
03356
03357
03358
03359
03360
03361
03362
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i

g

3363
3364
3365
3366
33§7
3368
3349
3370
3371
3372
3373
3374
3375
3376
33?7
3378
3379
3380
3381
3382
3383
3384
3385
3386
3387
3as8s
3389
3390
33791
3a%2
3393
3394
3395
3396
3397
3398
3399
3400
3401
3402
3403
3404
3K05
3406
3407
3408
3409
3410
3411
3412
3413
3414
3415
34lé
34ty
34}8
3419

D33

Da4B

D35

SOURCE DECK: 41 wcScom

SET SHIFT COUNTER TO ~32;

IF ATTEMPTING 7O DIVIDE BY ZgROo» JUMP TO SET OVERFLOW;

ORG TD31
GMSK /T(TDOVF 2 TD32)oS(TT) 7 (ALUZ)

CLI(LIT),15(X?001LF),14(TRNB),13(SCOUT)
ORG TD18+}

FLAG OVERFLOW AND JUMP TO EXIT}
GEN /N({TM25) ,TFO,SF1,GF2
SHIFT WORD 3 OF ACCUMULATOR LEFT

GEN /N(TD33),12(ASGPRL)$s29(R9)sVF1,SHO,
Cl4¢TRNA) 15(L0G) 17 (GPROUT)

SHIFT QUOTIENT (IE OPR,RE) LEFT ONE}
CHECK IF PREVIQUS SHIFT MSB WAS ZERO OR ONE;

GEN /T(TD34B,TD34A) 4S(TT)e7(SHFT)»
Cl2(ASGPRL) s24(RE) s 14¢(TRNA) 9 15(L0G)
C17(GPROUT) ,18(SHFTOP) y20(LFT) s XF 1

SHIFT SECOND ACCUMULATOR WORD LEFTS
SHIFT ZERO INTO LSBj
(THIS MICRO ADDR MUST BE EVEN);

GEN /N(TD35) ,12(ASGPRL)1249(R8)oVFi,SHO,
CI4(TRNA) ,15(LOG) ,17(GPROUT)

SHIFT SECOND ACCUMULATOR WoRD LEFT!
SHIFT ONE INTO LSBj

GEN /N(TD35),12(ASGPRL)224(R8)svF1,SHO,
CI4(INCA) ,16(CRY1),17(GPRQOUT)

SHIFT FIRST ACCUMULATOR WORD LEFTS
CHECK IF LSB SHOULD BE SET TO ONE?$

GEN /T(TD36,TD37)s5(TT)s7(SHFT),
Cl2(ASGPRL) 924 (RD)osVF i 9gSHQ,
CLA4(TRNA)»35(L0G)» 17 (GPROUT)

SET LLSB OF FIRST ACCUMULATOR WORD To ONE}

GEN /N(TD37),12(A3GPR) ;24(RD) o
CI4(INCA),16(CRYL1) 17 (GPROVT)

SUBTRACT DIVISOR FROM FIRST ACCUMULATOR WORD;
(THIS ADDR MUST BE EVEN)

GEN /N(TD38),12(ASGPR) ,24(RD)s11(BSGPR)»23(RB)»
Cl4(SUB) ,16(CRY1),17(GPROUT) ,;SFQ,TFO,7(SSALU)

IF CARRY FROM SUBTRACT, JUMP TO UPDATE QUOTIENT;

RESTORE_LOCATION COUNTER

oo
(o7
00
00
oo
o0
0o
oo
ao
(e]1]
ao
Qo0
00
s}

ac
Qo
Qo
ao
00
Qo
Qo
Co
0o

Q0
00
ao
o0
00
00
(o]0
0o
0o
Qo
oo
0o
Qo
00
00
ago
ao
ao
Qo
00
00
00
(e]9]
00
00
go
00
Qo
Qo
00
00
oo

03363
03364
03365
03366
03367
03368
03369
g3a7o
Q3371

03372

83373
Q3374
03378
03376
Q3377
Q3378
03379
03380
0338}
Q3382
03383
Q3384
03385

03384

03387
03388
03389
Q3390
03391
03392
03393
03394
03395
03396
Q3397
03398
03399
a3400
03401
03402
03403
03404
03405
03406
03407
03408
03409
03410
034141
Q34}12
Q341)23
03414
03415
Q3416
03417
g3qle
Q3419
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{

3420
342}
3422
3423
3424
3425
3424
3427
3428
3429
3430
3431
3432
3433
3434
3435
3436
3437
3438
3439
3440
3441
3442
3443
3444
3445
3446
3447
3448
3449
3450
3451
3452
3453
3454
3455
3456
3457
3458
3459
3460
3461
3462
3463

CPU: 0849

SOURCE pECK}: 41 WCSCOM

TDa8 GEN /T(TDH40A,TD39) ,5(TT)s7(ALUC)

¢

s NO CARRY, SO CHECK MSB PRESERVED IN SHFT;

. IF BIT SET, JUMP TO UPDATE QUOTIENT;

° ELSE, JUMP TO ADD DIVISOR BACK IN TO ACCUMULATUR;

e (THIS ADDRESS MUST BE EVEN)

[ ]

TD39 GEN /T(TDH0ATD40B) oS5(TT) 0 7(SHFT)

L 3

® UPDATE QUOTIENT § ALSO COUNT SHIFT COUNTER;

° CHECK IF ITERATED ENOUGH;

]

TD40A GEN /TUTDH13TD32) 4S5(TT)o74SFTC)13(INCSC)o
Cl2(ASGPR) s24(RE) o 14 (INCA)»16(CRY1) 417 (GPROUT)

®

¢ ADD DIVISOR BACK INTO ACCUMULATOR?

] ALSO COQUNT SHIFT COUNTER} CHeCK IF JTERATED ENOUGH,

® (THIS ADDRESS MUST BE EVEN)}

[ ]

TD40B GEN /T(TD41,TD3I2)sS(TT)s7(SFTC) 413 (INCSC)
Cl2(ASGPR) 324(RD),11(B5GPR)223(RB)
C14(ADD),17(GPROUT)

¢

® SETUP LS(REMAINDER) FOR STORE

®

TD41 GEN /IN(TDH2) 11 (BSGPR) 423(RD) s 14(TRNB)o15(L0OG)
Cl7(GPROUT) 1 24(RF)

(3]

@ SETUP LS(QUOTIENT) FOR STORE

[

TD42 GEN /N(TD43) ,11(BSGPR) ,23(RE),14(TRNB),15(L0G),
C17(GPROUT) ,24(RD)

®

° SETUP MS(REMAINDER) FOR STORE

-

TD43 GEN /N(TDY44) ,12(ASSPEC) 0 22(AZERO) s 14(TRNA) ,15(L0G),
C17(GPRQOUT) 324 (RE)

-]

® SETUP MS(QUOTIENT) FOR STORE; JUMP To STORE}

®

ORG TO02+1

TD44 GEN /NCTM17) ,11(BSSPEC) ,23(0PR),14(TRNB),15(L0G),

C17¢GPROUT) 324 (RC)
END

cTP:,081 SUPS:15,480

BA®PS ,PRESS+CO PFPFILE.WCSCOMEN ,PFPFILE WCSCOMEN

PRESS g9/15%
CPU o294

BHD Gy P
WCSCOM

BPRT»S
FURPUR 27=S

/77

CTP:,004 SUPS;2,958

EN

SOURCE DECK} 423

PFPFILEeWCSCOMEN
08/16/78 10813317

00
00
Qo
0o
00
00
Qo
0o
(o] V]
00
00
a0
Qo
00
00
oo
1]0]
Qo
00
ao
ao
a0
ao
ao
0o
0o
00
co
ao
]y}
oo
ao
00
00
00
go
]}
oo
ao
ao
ao
00
Qo
ao

03420
03421
03422
03423
03424
03425
03426
03427
03428
03429
03430
03431
03432
03433
03434
03435
03436
03437
03438
03439
03440
0344
03442
03443
03444
03445
03446
03447
03448
03449
03450
03451
03452
03453
03454
03455
03456
03457
03458
03459
03460
03461
03462
03463
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