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'FP1572" TEST MODULE FOR SYSTEM EXERCISER

fTITLE 'FP35T2' TEST MODULE FOR SYSTEM EXERCISER
,EBREL
/VERSION# A
/COPYRIGHT SEPT, 22, 1974
/DIGITAL EQUIPMENT CORPORATION, MAYNARD MASS, #1754
/PROGRAMMER: EARL |,, BOUSE
/ .

/
/THIS PROGRAM 1S DESIGNED AS A RANDOM FPi5 INSTRUCTION EXERCISER
/FOR THE FP15 FLOATING POINT PRQCESSOR,

USERSW /LOAD AS A 'CP' MODULE,

ST E NN

yDSA SERV]CE
yDSA INIT
'SIXBT 'FP15T21

20 /DATA SWITCH 4#¥ INHIBITS TEST,
,BLOCK 7
SYSERR 0 /ERROR INDICATOR FOR MONITOR,

ERCODE

- SoESEsSoa=

EJECT

c O O O
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FP15T2 SRC

QEoBLYe
pRRn2Y
GRS
poBR4e
009108
GRB210
PaBavn
BP1LVLY
PRIDUY
POI60Y
712000
715400
715600
001400
pR2099
7102400
BH6DY
pR7460
718000
710100
713250
716601
7166102
716683
716604
716606
716619
716620
pR6407
7173068
717269
718314

'FPy5T2!

TEST MODULE FOR SYSTEM EXERCISER

/TO STORE ADDRESSES INTO EXECUTIVE AT LOAD TIME
/DEFINITIONS FOR EXERCISER

UR=12
UN=28
yys3e
FL=40
DP=100
IM=207
SyB=409
RSUB=1009
LD=s3000
ST=IM} 3400
Dy=712000
LJE=715400
SJE=715600
MUL=1400
D1Yy=2000
RDIVE2400
ADD=6700
OP6T09574008
DRR=74000a07
OSR=7101092
FNM=713250
BZA=716601
BMA=716602
BLE=716603
BPAS716604
BRUZ71,6606
BNA®716610
BACE716620
BRZ648¢
OMN=717300
OMF=7172a0
FPT=740314

1 EJECT

/UNRQUNDED

/UNNORMAL I 2ED

/UNNORMAL TZED/UNROUNDED
/FLOATING

/DOUBLE PRECISION
/IMMEDIATE

/SUBTRACT

/REVERSE SUBTRACT

/BASIC FP LOAD

/STORE IMMEDIATE

/BASIC DIVIDE

/LOAD JUMP EXIT REGISTER
/STORE JUMP EXIT REGISTER
/BASIC MULTIPLY

/BASIC DIVIDE

/BASIC REVERSE DIVIDE
/BASIC ADD

/0PCODE 6 TO 9 MASK
/DIAGNOSTIC READ REGISTERS
/DIAGNQOSTIC STEP AND READ REGISTERS
/NORMALIZE FMA (ASIGN) EPA
/BRANCH IF FMA ZERD

/BRANCH IF FMA NEGATIVE
/BRANCH 1F FMA < OR = @
/BRANCH IF FMA POSITIVE
/BRANCH UNCONDITIONAL
/BRANCH IF FMA NON=ZEROQ ,
/BRANCH IF GUARD BIT IS SET
/BASIC BRANCH

/DIAGNOSTIC MAINTENANCE MODE ON
/DIAGNOSTIC MAINTENANCE MODE OQFF
/FLOATING POINT TEST

O 0O 0O 00O 00O O O O C O O 0 0 0 0 0 O
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BUB32
A0GSS
BonS4
IR
PURS6
BURS7
UPR4e
BpE41
Apua2
BUE4S
pOB44
DBB45
pon46
pUD47
0P850
50051
20952
BRes53
WIED
BBP5S5
20056
BuES7
LY
Peo61

PRP62
BUB6S
2064
PRPES
PLBE6
0pB67
RpB70
pBnH71
Ben72
BuaE7T3

LB IVDDVDDDOXTAOT

FPL5T2 SRC

GEALDY
707764
20032
H40B6z
140820
140921
140022
777008
B40545
776010
740546
777400
G44°61
100656
104285
718514
604266
2P4s/2
F40873
777789
744545
204573
044543
604256

GUOYOD
707764
750004
530010
740200
604256
715409
0f4574
6200738
WEPLOD
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'FPL5T72Y TEST MODULE FOR SYSTEM EXERC]SER

ZINITIALIZE THE 'FP15T72' TEST,

INIT

/
%

EBA

LAC INIT

DAC SERVIGE

DZM SYSERR /CLEAR THE ERROR LOCATIONS,
DZM SYSERR#+1

DZM ERCODE

LAW =1000

DAC K1090

LAW =200¢

DAC KT2pby

LAW =400

DAC RATIO

JMS FPRAN /INITIALI2E OP=CODE BUFFER,
JMS HO|,DSHW /CHECK FOR THE HOLD SWITCH,

FPT /TEST FOR THE FP15

JMP ERRQRY /FP15 IS NOT OUT THERE,
LAC (FPEXER
DAC DSTSWY /SET UP OISTRIBUTION SWITCH,
LAW =50
DAC PASCNT
LAC (720080
DAC PGMLOP
JMP EXITMY /START THE TEST,
/
/
/
/
/
/
/SERVICE ENTRANCE FOR THE FP1572,
/
SERVICE ©
EBA
LAS
AND USERSW#1p
SZA /1S THE HOLD SWITCH SET?
JMP EXITMD /YES, EXIT .
LJE /LOAD THE 'JEA' REGISTER,
(XJEA)
JMP DSTSWY
DSTSWE O /PROGRAM DISTRIBUTION LOCATION,
/
' EJECT
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BUR7 4
ppE75
Bpe76
BORT77
AN
00101
Bp102
PRLR3
20104
IV
00106
20187
pP110
po111
90112
00113
pB114
pB115
20116
pBLL7
00120
by121
pA122
pPL23
pP124
79125
pP126

gp127
29130
Pp131
99132
po133
29134
p0135
B©136
09137
nP140
pp14l
00142
Br143
wp144
PRL45
G146
6RL47
Bu150
gnisl
pB152
@2153
BE154

VDI XTDAITIII DA IODIALDTDDDTDDDAOZT

VDTV IBDIDBDIDISD

FPA5T2 SRC

140540
149556
140541
140587
140942
147543
14ﬂb44
224547
544552
444547
PR4b52
H4aov27
190567
181556
200527
504575
b44b76
6011083
544577
601849
J446W@
5w1w4b
544601
601052
544602
691057
6010064

200527
504603
544604
6paL4z
204605
F40352
204616
papees
204607
papsse
0%@163
20227
5034610
544004
610155
2p4611
g438b2
204612
N4p225
2A4615
340350
608163

A XTI VDAL DD LLLDLDDIDTTAAO[LDADUD

VXA VLTIV

TFP15T72!
/FPU EXERCISER RANDOM HARDWARE QP~COOE EXECUTIONER

FPEXER

DZM
DZM
D#M
DZM
D#ZM
DZM
DZM

TEST MODULE FOR SYSTEM EXERCISER

OVRFLR
OVRFI,1
UNDFLN
UNDFLY
pvBYWY
OVRFLX
IDVBYY

LACs AUTORG

DAC
ISZ

ADRESSH#
AUTORG

LAC# ADRESS

DAC
JMS
JMS
LAC
AND
SAD
JMP
SAD
JMP
SAD
JMP
SAD
JMP
SAD
JMP
JMP

/INITIALIZE

FPUXAL

FPUXAZ

LAC
AND
SAD
JMP
LAC
DAC
LAC
DAC
LAC
DAC
JMP
LAC
AND
SAD
JMP
LAC
DAC
LAC
DAC
LAC
DAC
JMP

OPCOUE
RANDAT
IFREST
0PCODE
(0P6TO9)
(ADD)
FPPADD
(sus)
FPRSUB
(MU
FPPMUL,
(0IV)
FPPOIY
(RSUB)
FPPRSH
FPPROY

OPCORE
(FL)
(CAL)
FPUXAZ2
(%4ANSR1)
FPANSR
(4XFACL)
FPFMA
(%XHACL)
FPFMB
FPUXAS
OPCODE
(OP)
(CAL)
FPUX2A
(%ANSR2)
FPANSR
(%4XFACR)
FPF MA
(%XHAC2)
FPFMB
FPUXAé

/RANDOM OPERATION

/GhNERATE RANDOM NUMBERS,
/INTEGER FLOATING RESTRICTIONS FOR RANDEX

/SOFTWARE ¢4, ,ADDITION
/l?g!SUBTRAgTXQN
Zyr g +MULTIPLICATION

/!RQlDIVI

/v14REVERSE SUBTRACT]ON
/Q!gﬂREVERSE DIVlSION
/SOFTWARE COMPULATIONS COMPLETEwttatedgadpinigsis
e e T T Ty

FPL HARDWARE OPERATIONAL BNQKEEPING
/INTEGER QPERATINOS

/3 OR 2 WORD XFER F[,OATING FMA
/AND FLOATING FMB

/2 OR 1 WORD XFER INTEGER FMA
/AND INTEGER FMB

TON
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29155
Pp156
6n1s7
Y/ RN-Y)
on161
94162
gUL63
pY164
PR165
PpL66
HWp167
0179
pEL71
4172
pPL73
pg174
ppL75
BpL76
9p177
Gp2en

gp2vl
op292
263
gpana
gRR20N5
pO206
BR207
gp210
pn211
gpel2
ap2L1s
214
PBe2L5
Bpaleé
g7
9229
gp221
pn222
21223
gu224
pY225

VDDAV LDV 0

FPL5T2 SRC

2014614
WEREY:
264615
(140225
204616
pagshy
200527
504617
344620
344621
pap224
200527
504622
344623
pap3vl
504624
344625
p4ag2ye
181596
191579

2714561
740140
777444
Fa4561
1042385
444545
670216
104252
777780
144545
444543
741090

604261

141432
141434
141436
141440
200224
B44555
CLLLLL:
BROVOD

IFRP15T21

FPUX2A

FPUXA3

LAC
DAC
LAC
DAC
LAC
DAC
LAC
AND
TAD
TAD
DAC
LAC
AND
TAD
DAC
AND
TAD
DAC
JMS
JMS

TEST MODULE FOR SYSTEM EXERCISER

(%ANSR3I)
FPANSR
(AXFAGS)
FPFHA
(4XHACI)
FPFMB
0PCOLE
(770367)
(UR)
(LD)
FPULD
OPCODE
(7709177)
(ST)
FPUST
(mUU=1)
(URJUN)
CFPUST
IFREST
DEFRES

/3900

/3600
/ALWAYS IMMEDIATE

/ALWAYS URIUN

/SOFTWARE OPERATIONS COMPLETED AND ADDRESSES RESERVED

/

/vIA HARDWARE COMPUTE THE FpU FUNCTION IN "QPCODE®

/

/INITIAL1ZE

FPLOOP

FPULD
FRFMA

LAC
SMA
LAW
DAC
JMS
152
JMP
JMS
LAW
DAC
182
SKP
JMP
DZM
DM
DZM
DZM
LAC
DAC
CAL
CAL

HARDWARE TO SOFTWARE EXECUTION RATIO 424 T0 1

RATIQ#

ﬁﬁ@@
RATIO
HOLDSW
PASCNT
17
PCNEXT
=20
PASGNT
PGMLOP

EX]TM4
X JE A

XJEA*Z
XJEA+4
XJEA*+O
FPULD

FFATL#

JEJECT

/CHECK FOR THE HOLD SWITCH,

ZEXIT 'a5t,

/TYPE 'DONE!

/MODIFIED TO CONTAIN HARDWARE LOAD UR+OPCODE,, ., ETC,
/MODIFIED TO CONTAIN ADDRESS %XFACL OR %XFAC2

c o0 O o o o 0o O
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BY226
90227
B0230
BR231
pp232
Bp233
pp2354
BR235
BB236
o027
pE240
B0241
pn242
Du243
BE244
20245
pU246

89247
BY250
29251
pO252
Bp253
20254
pp255
PU256
20257
BB260
Ap261
Bp262
PU263
gp264
00265
00266
gp267

T VLV DAV VDVVUIB VDO

FP12T2 SRC

200527
504610
544610
741009
600247
209515
740290
600247
2pE514
544626
140514
208520
740209
600247
208517
544626
140517

200527
504627
544603
741000
600263
208513
504630
540514
740200
600262
149513
680270
200514
540515
740200
741009
140513

VIV >PANVNIDIIPPIOPTOT
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'FP15T2! TEST MODULE FOR SYSTEM EXERCISER

/1F DP1 OR DPF AND MANTISS = 400000 200000
/HARDWARE WILL STORE AS @00pud 302000

LAC
AND
SAD
SKP
JMP
LAC
SZA
JMP
LAC
SAD
DZM
LAC
SZA
JMP
LAC
SAD
DZM

OPCODE
(OP)
(OP)

CFPUY /SINGLE PRECISION
%XFACS

CFPU /FMA LOW NOT = g0gdge

%XFAC2

(30pU0Y)

%XFAC2 /FMA HIGH = 408pup AND FMA LOW = 900029
%XHACS

CFPU.
%XHAC2
(400000
AXHACZ

/1F FLOATING AND MANTISSAS = P CLEAR EXPONENT %XFACL FOR COMPARISON
/IN CTESTL BUDDY BROTHER |

CFRY

LAC
AND
SAD
SKP
JHP
LAC
AND
SAD
SZA
JMP
DZEM
JMP
LAC
SAD
SZA
SKP
DZM

OPCOUE
(DPIFL)
(FL)
/SPF
W+ 10 /0PF
%XFACL
(777099)
AXFACZ

1 %2

%XFACL ~ /MANTISSA = @
46

%XFAC2

AXFACS

%XFACY

VEJECT

o O
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pB270
00271

ppe72
Pp273
gn274
gp275
puere
ppe77
GP3IVY
PRS0,
pRsp2
PR3N3
gpY304
Ba3ns
PYIn6
guie7
00310
PP311
ppsL2
PN3L3
BR314
B35
pp316
pp3L7
PR320
pp321
Pp322
op323
pp324
pR325
gp326
ppse7
Np330
P339
P332
BN333
PP334
AR355
Pp336
Pn3387
20340
PU341
PN342
vY343
P0344

s o)
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FPA®T2 SRC

NRBRYD
4083852

777777
044554
20p5827
504627
544604
741000
6003184
200515
544626
69035
201482
7403200
601542
271434
740200
601502
201436
7402100
601502
201440
749209
601502
200534
544631
741009
604370
2008535
544651
741010
604370
200513
540581
741000
604570
200515
540553
7410900
604576
200514
540552
741040
604370
144554

A
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'FPL5T2 TEST MODUYLE FOR SYSTEM EXERCISER

/CONFIRM LLOAD/STORE,+UR,, FUNCTIONS PROPERLY

CFPUST CAL

FPANSR*4i0210

/STORE URIUN
/INDIRECT FPANSR

/NO JEA EXCEPTIONS SHOULD HAVE OCCURRED

l

/MIGHT LOOK LIKE REQDUNDANT CHECKING BUT IT ISN'T
/SOFTWARE MIGHT EXPECT A JEA FUNCTION BUT THAT FUNGCTION SHOULD NOT QCCUR HERE

/

/EXCEPT IF SINGLE PRECISION INTEGER AND FMA = 400@8@ THEN EXPECT OVERFLOW #30@

LAW
DAC
LAC
AND
SAD
SKP
JMP
L.AC
SAD
JMP
CTESTA LAC
SZA
JMP
LAC
SZA
JMP
LAC
SZA
JMP
LAC
SZA
JMP
LAC
SAD
SKP
W MP
L:AC
SAD
SKP
JHP
CTESTY LAC
SAD
SKP
JMP
CTEST3 LAC
SAD
SKP
JMP
CTEST2 LAC
SAD
SKP
JMP
DZM

=l
COMPLD#
0PCODE
(DPIFL)
(CAL)

CTESTY
%XFACS
(489640)
TERT
XJEA

XF L4
XJEA*2

XFLOW
XJEA+4

XFLOW
XJEA+S

XF_’LQOW
%NAL
(=1)

ERRORS
%NA2
(=1)

ERRORY
%XFACL
%ANSR1
ERRORY

%XFACS
%ANSRS

ERROR>
%XF AC2
%ANSR2

ERROR®
COMPLD

yEJECT

/EXPECT OVERFLOW #39
/UNEXPECTER OVERFLOW
CUNEXPECTED UNDERFLOW
/UNEXPEQCTED ABNORMAL DIVISION

/UNEXPECTED 1LLEGAL MEM REFERENCE

/EXPONENT FAILURE LQAD/STORE

/FMA FAILURE LLOAD/STORE

/FMA FAILURE LOAD/STORE

o O O 0O O

o O O
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Pp345
6346
B34
0358

PR35
2p352

PR353
0u354
Pp355
ne356
pp3s7
00360
pR361
An362
pP363
pp364
PE365
PPU366
pp367
0370
nu37l
60372
Bp373
9374
pu375
pe376
6B377
Br4aen
Pu40l
004p2
pn4and
opans
BR405
ppave
ae4an7
0410

BB

X X3

TV DAV DDV OV DDD

TEST MODULE FOR SYSTEM EXERCISER

/MODIFIED TO CONTAIN ADDRESS %XHACL OR %XHAC2

/ALL OPERATIONS COMPLETED AND SAVED IN 2'S COMP COMPARE RESULTS

/MODIFIED TO CONTAIN HARDWARE STORE*,, ., ETC,
/MODIFIED TO CONTAIN ADDRESS %ANSR1 OR %ANSR2

/HARDWARE OPERATIONS COMPLETE~CHECK FOR UNQGCURED BUT EXPECTED JEA EXCEPTIONS

FP15T2 SRC IFP15T2!
2UP527 R LAC OPCODE
740347 R DAC 4+1
74@@4ﬁ A XX
@@ﬂ@@@ A FRFMB CAl,
pugRYs A FPUST CAL
200vO8 A FPANSR CAL
201462 R TPRT | AC XJEA
74@2%@ A SZA
60PS67 R JMP TPRTL
20p544 R LAC OVRFLR
740209 A SZA
601540 R JMP EINTLL
260236 R LLAC OVRFLL
740200 A SZA
661542 R JMP EINTL2
208533 R LAC OVRFLX
740280 A SZA
601544 R JMP EINT3D
201434 R TPRTL  LAC XJEA#2
74@25@ A SZA
600400 R JMP TPRTZ
200544, R LAC UNDFLN
74@2@@ A SZA
6@194¢ R JMP EINTLS
200537 R LAC UNDFL1
746269 A SzA
6015528 R JHMP EINT1A4
201436 R TPRT2  LAC XJEA*3
74@ZWU A SZA

660411 R JMP TESTL
200542 R LLAC UVBYﬁM
740200 A S7A
681552 R JMP EINTLD
20@544 R LAC IDVBYM
74@20@ A SZA
601554 R JMP EINT35

WEJECT

JOVERFLOW EXPECTED,,,
/11,BUT NONE OCCURED

/QEQETC

/UNDERFLOW EXPECTED, 4

/+1,BUT NONE OCCURED

/1y ABNORMAL DIVISION EXPECTED BUT NONE OGCURED

/12 INTEGER DIVISION BY ZERQO EXPECTED BUT NONE QCCURED
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guall
ppaL2
¥P413
ppa14
BR4a1s
pUaL6
gpaL7
BRazn
bpazl
vpag2
ppae3
pp424
opazs
09426
gpaz7
BOAID
60451
BRas2
Bpas3
Bu434
Bpass
VERE
pR437
pu44a
00441
00442
20443

Bp444
Bp445
Bp446
BH447
0R450

FP1oT2 SRC

200556
340540
340541
340537
340543
349542
340544
740200
600443
203704
540551
741000
100456
203706
540533
741469
108456
2P3705
540552
600441
180436
BEBLOY
104852
600444
444561,
600205
101635

104235
204547
544632
741000
600074

>V

!FP15T2' TgST MODEkE

TESTL  LAC OVRFLZY
TAD OVRFLR
TAD UNDFLN
TAD UNDFL1
TAD OVRFLX
TAD DVBY®Y
TAD IDVBY®
SZA
JHP FPALLOUK+2
LAC %FACL '
SAD %ANSR1
SKP ’
JMS FPERROR
TEST3  LAC %FACS
SAD %ANSR3
SKP
JMS FPERROR
TEST2  LAC %FAC2
SAD %ANSR2
JMP FPALLOK
JMS FPERROR
FPERROR CAL
JMS ERROR2
JMP FPABORT
FPALLOK ISZ RATIO
JMP FPLOOP
JMS TFBRA
/RAT10 OPERATIONS COMPLE
FPABORT JMS HOLDSW
LAC AUTORG
SAD (AEQPGCDB
SKP )
JMP FPEXER
yEJECT

FOR SYSTEM EXERCISER

/EXPECTED INTERRUPT EXCEPTION OCCURED = IGNORE RESULT
/SOFTWARE RESULT
/HARDWARE RESULT

/EPA RESULT WRONG
/SOFTWARE RESULT
/HARDWARE RESULT

/FMA (LOW ORDER) RESULT WRONG
/SOFTWARE RESULT
/HARDWARE RESULT
/FMA (HIGH ORDER) RESULT WRONG
/JMS 1S FOR DIAGNOSTIC AlD, Boy,
/NORMAL RETURN,, ,UNTIL RATIO=
TE

/CHECK FOR HOLD SWITCH,

/END OF OP=CODE BUFFER?
/YES, RESET TABLE

o © o o O
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00454
0452
PPas3
ppas4
pPass
pRase
ELY
Gpa6n
gpa6y
462
JETN]
BR464
ppa6s
2466
09467
29479
Bpari
gpa7?2
@R473
6474
PR475
poaveé
ppa77
20500
o058
ps0n2
po5083
pR514
pa505
au5n6
gps5u7

FP15T2 SR

440546
600455
181776
60p505
440545
600505
777008
340545
204635
044547
777716
p44551
104515
504654
YERY
344635
748100
608465
204635
340550
741100
600465
200530
P64547
444537
740000
444551
600465
264633
§44547
600874

'FP15T2!

LOOPL

FEXIT

ISZ KT2whgy
JMP S
JMS INITADR
JMP FEXIT

1SZ K1Byw

JMP FEXIT

LAW =180

DAC Kiwup

LAC (AOPCDBF)
DAC AUTORG
LAW =62

DAC TEMP2

“JMS RANGEN

AND (37777)

DAC TEMP

TAD (=EOPCDB=1)
SMA

JHUP LOOPL

LAC (=0PCOBF~1)
TAD TEMP

SPA

JMP LOOPL

LAC TEMP

DAC# AUTORG

152 AUTORG

NOP

182 TEMPZ

JMP LDOPL

LAC (ADPCUBF)
DAC AUTORG

JMP FPEXER
yEJECT

TEST MODULE FOR SYSTEM EXERGISER

/32K
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vn510
P51
pp512
P9513
pp514
BU5L5
pp516
pu5L7
gn520
pp521
Y522
00523
p0524
pp525
pp526
ops27
lERYY

0531
B1532
Bp533
Bp5s54
#0555
9536
LRV
PusAp
0p541,
pp542
60543
0544
BR5A45
546

DOV DVDVIDUTTDVIDVDDIINT

VAW DVBVVIDDTTA

FPL5T2 SRC

GUELY0
PRPVDE
T rLY
ABBDOY
pAPBAY
BRPBAY
BEBYoo
BLUPEY.
GEB0AY
pROBED
BODALBY
PEPBOY
LLrLY
PRPROD
pAGBLY
pABNLY
pEPvSY

pUavLe
GHOBYY
oYY Joby
7777717
777777
pelouly
pEe0NY
pRBYBLY
PEBLBLY
pENLoE
GenoRe
pEBELY
777008
776900

> 2> >3 > >> > >2>

> P> > > > 3> > > >

'FP15T2! TEST MODULE FOR SYSTEM EXERCISER

FACLOC
ESGLOC
EXPLOC
AXFACY
AXFAC2
%AXFAC3
#XHACY,
AXHAC?Z
%XHAC3
AG1LOC
AC21,0C
AC3L0C
DIVSHW
RSW
FRACTV

QRCODE

TEMP

7

1 DSA TEMP

/TEMPORARY

/SOF TWARE

/FMA

/TEMPORARY

/SOF TWARE

/FMB

/%HXFACL) %XHACL
/HXFAC2, %XHAC2
/%XFAC3, %XHACS

/TEMPORARY STORAGE

/RESULTANT HARDWARE CALCULATIONS

%ANSRY
%ANSR2
%ANSR3
ANAL

GNA2

OVRFLL
UNDFL
OVRFLR
UNDFLN
DYBY DY
OVRFLX
1DVBY®
K1088

KT2000

S I GO

LAW =1009
LAW =200
VEJECT

/EXPONENT 194 WORD L DPF AND SPF
/WARD 2 DPF AND SPF WORD 41 DPI
/WORD 3 DPF WORD 2 QP! WORD 1 SPI
/ERROR [Fi WORD 3 WHEN pP] QR WORD 2 WHEN SP]
/ERROR JFt WORD 3 WHEN SP]
/EXPONENT OVERFLOMW

/EXPONEND UNDERFLOW

/OVERFLOW VIA ROUNDING

/UNDERFLOW VIA NORMALIZING
/ABNORMAL DIVIDE

/INTEGER OVERFLOW

¢INTEGER DIVISION BY ZERO

o O

o o O o0 O O

o O O © O
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iz

pus47
20550
ap551
pp552
gys553
Hps54
gn555
pus56
gus557
pasen
ﬂwbél
ﬂmbéZ
gp563
gp564
vp565
pN566

00567
Be570
BO57 1,
By572
80573
o957 4
0R575
08576
20577
4o6Ng
Bu6RL
BR6©2
BB603
Ap604
BB6BS
Bp626
PR6R7
PB610
P61
Bp612
Bp613

DTV DAV O

FP15T2 SRC

P46B4
BR4644
04604

pB46U4
GL46u4
pp4604
L4614
gE4694
@@46%4
604604
pN4694
014604
§04604
BB4604
pU4a694
304614

BREs67
104515
GAg5L3
124515
GABLLA
164515
340515
104515
G406
1024515
p48517
184%15
@apo20
208527
504575
544600
600659
5446m1
62@b67
5446387
628967

DDV ID VUV

TFPL5T2!

TEST MODULE FOR SYSTEM EXERCISER

/DTAGNOSTIC REGISTER BUFFER FILLED FROM “ORR"

REGADR

/STATUS RFGIS

/STABY
/STARY
/STAR2
/STAD3
/STADA
/STADS
/STADG
/STADY
/STADB
/STARY
/STALH
/STALL

1 DSA
1 DSA
1 DSA
s DSA
1 DSA
+SA
+DSA
«DSA
1 DSA
DSA
+DSA
1 NSA
gDSA

s DSA

/STALZ2=17

RANDAT

\DSA RANDAT

JMS
DAC
JMS
DAC
JHS
DAC
JMS
DAC
JMS
DAC
JMS
DAC
LAC
AND
SAD
JMP
SAD

JMP# RANDAT

SAD

JMP# RANDAT

1 EJE

(CAL)
(CAL)
(CAL)
(CAL)
(CAL)
(CAL)
(CAL)

(c
{
(C
¢
(

el eliele]
> > P> > 3>)>
e s B A D B
Tl . Al . At . gt g P, Nondl .

h?

OO
:U)> > >
i
st

RANGEN
%XFACL
RANGEWN
%XFAC2
RANGE
%XFACS
RANGERN
%XHACL
RANGEN
%XHAC2
RANGEN
%XHACS
OPCOUE

(0P6T09)

(MUL)
RANDTL
(DI
(RDIV2

cT

/BMB BB=17
/BMB 18035

/$C 12717 AND IR B6el7
/EPA 2@n17

/A SIGN AND FMA D117
/FMA 1835

JEPB PB=17

/B SIGN AND FMB @1s17
/FMB 1835

/B SIGN AND FMQ 117
JFMQ 18535

/ADDER ¢@=17

/ADDER 1855

/JEA 0B=17

/STA @0-17 (SEE BELQW)
/AR BB=17

Wa-=17 BIT EXPLANATIQN

/FP15 BYUSY
/FETCH CYCLE
/OPAND CYCLE
/EXP CYCLE
/FUN CYCLE
/NOR CYCLE
JWRITE CYCLE
/INTL

/INT2

/TIME STATE 1
/TIME STATE 2
/TIME STATE 3
/DIAG INST REG 12m17

/MULTIRLY MASK

/DIVISION = EXIT

/DIVISION = EXIT

O O O O O O O O O O 0 0 0O

O

O O o O O o © O
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PAGE

139

pB614
pB615
pP616
2n617
Pp620
BR621
PU622
00623
PL624
08625
nB626
BB627

P63y
pa6sy
Pp632
Pp633
Pp634
0635
0636
pR6s7
w64
Bp64l
pp642
Pp643
Bu644
0Y645
BY646
BR647
g0650
00651
Bp652
PY653
BB654
PP6%5

FPL15T2 SRC

200516
504640
349513
§AB516
209527
504619
544610
620567
200516
504641
p4psSie
620567

200527
504627
544604
741000
600644
200515
504642
paps1s
208520
504642
P4p52¢
620567
544610
741000
628567
260514
504642
p4p514
200517
504642
949517
620567

AWV VDB DO

'FP15T72Y TEST MODULE FOR SYSTEM EXERCISER

/ADDITION AND SUBTRACTION MASKS

LAC %XHAGL
AND (87)
TAD %XFAC1
DAC %XHACI
LAC OPCOUDE
AND (DP)
SAD (DP)
JMPH RANDAT
LAC %XHACL
AND (27)
DAC %XHAC1
JMP# RANDAT

/DOUBLE

/SINGLE

/TO MASK WHEN OPCODE 1S INTEGER
/AND INCREASE INTEGER QPERATION

RANDTZ

RANDT2

ILAC OPCODE
AND (OP1FL)
SAD (CAL)
SKP

JMP RANDTZ
LAC %XFAGS
AND (L1777
DAC %XFACS
LAC %XHACS
AND (1777])
DAC %XHAC3
JUPs RANDAT
SAD (0P)
SKP

JMP# RANDAT
LAC %XFACZ
AND (1777
DAC %XFAC2
LAC %XHACZ
AND (1777)
DAC %XHACZ
JMP# RANDAT
WEJECT

/SINGLE

/DOUBLE

PRECISION

PRECISION

MULTIPLY

PRECISION

PRECISION

TO LESSEN OVERFLOWS

INTEGER

INTEGER

O

o O O O
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PAGE 14 FP15T2 SRC 'FP15T2' TEST MODULE FOR SYSTEM EXERCISER
/FLOATING POINT RANDOM OP»CODE BUFFER SETUP AND RANDOM "R" PRIMER
P66 R BHOVLE A FPRAN 2
2P657 R 204683 R LAC (AQPCDBF)
066l R 944547 R DAC AUTQRG /BEGINNING OF BUFFER
Pp661 R 620656 R JMP# FPRAN
/ILEGAL, FLOATING POINLT OPERATIONS TO DATE
/
/'y o d SUBTRACT 4y 4y
/
PR662 R 710440 A OPCODBF 710400 /1SB /SP1
R663 R 710528 A 710589 /ESB /0P
nP66s R 710440 A 718444 /FSB /SPF
Dpe6s R 718450 A 719450 /URFSB  SPF UR
Dpe66 R 710460 A 7108460 /UNFSB  /SPF UN
9R667 R 710470 A 710474 /UUFSB  /SPF UR UN
CR678 R 710540 A 718548 /0SB /0PF
PR671 R 710590 A 71,0550 /URDSB  /DPF UR
PR672 R 710568 A 710560 /UNDSB  /DPF UN
Pu673 R 710570 A 710579 /UUDSB  /DPF YP UN
/
/vy 1REVERSE SUBTRACT 444,
/
0674 R 711800 A 711008 /1RS /SP1
PR675 R 711168 A 711100 /ERS /DP1
00676 R 711040 A 711048 /FRS /SPF
@677 R 711950 A 711050 /URFRS /SPF UR
0RA700 R 711860 A 711069 /UNFRS  /SPF UN
U791 R 711872 A 711070 /UUFRS /SPF UR UN
0702 R 711148 A 711140 /DRS /DPF
PP703 R 711120 A 711150 /URDRS  /DPF UR
0794 R 711168 A 711160 /UNDRS /DPF UN
Bp705 R 711170 A 711178 /UUDRS /DPF UR UN
/
Zy oy MULTIPLY v a ey
/
00706 R 711480 A 7131400 /IMP /SP]
BU787 R 711598 A 711509 /EMP /DP1
BB718 R 711448 A 711440 /FMP /SPF
P2711 R 711459 A 711456 /URFMP  /SPF UR
BP712 R 711460 A 711460 JUNFMP  /SPF UN
PB713 R 711470 A 711479 /UUFMP  /SPF UR UN
PR714 R 711540 A 711542 /0MP /DPF
gu715 R 711550 A 711550 /URDMP  /DPF UR
AR716 R 711969 A 711560 /UNDMP  /DPF UN
BR717 R 711578 A 711576 /UUDMP  /DPF UR UN
+EJECT

o oo o o o oo o o o o o o o o o O
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20720
70721
09722
00723
09724
08725

Bp726
pR727
00730
20731
0U732
89733

pE734
Ap735
PU736
00737
BY740
pB741
20742
BO743
0p744
BU745
BR746

VDD

DBV AO

VBV IVODTTD0

FP15T2 SRC

712049
712108
712040
712050
712148
712159

712400
7125@5
712440
712450
712540
712558

7160844
716196
716649
716050
716868
716070
716140
716158
716160
716174
guauve4d
QW@@@&

> > > >

> > > >

'FPL5T2Y TEST MODULE FOR SYSTEM EXERCISER

oy aDIVIDE ¢a ey
/

712001
712189
712040
712050
7121409
712159

/

/kl;QQIREVERSE DIVIUE.,,’

/
71,2409
712504
71244”
73,2454
71254@
71255W

/

/v et ADDITION g o

/
716800
7161AU
716@4%
716050
710@69
716ﬂ7w
71614%
716150
716160

EQPCODB 71617@
EOPCDBPUPCDBF*l

AXKX= EOPCDBHOPLDBF 1

/FROM THIS TABLE OF ADDRESSES THE FPU OPERATIONS WILL BE BLED

/10y
/ERY
/FDy
/URFDV
/DDy
/URDDYV

/1RD
/ERD
/FRD
/URFRD
/DRD
/URDRD

/1AD
/EAD
/FAD
JURFAD
/UNFAD
/UUFAD
/DAD
/URDAD
/UNDAD
/UUDAD

/SP1
/0P1
/SPF
/SPF
/DPF
/DPF

/SP1
/DP1
/SPF
/SFF
/DFF
/DPF

/SPI
/DR1
/SPF
/SPF
/SPF
/SRF
/DPF
/0RF

/DPF.

/0PF

UR
UR

UR
UR

YR
UN

F P UR UN

UR
UN
UR UN

/THIS TABLE WILL BE SCRAMBLED EVERY 1803 PASSES
/AND RESET TO THE lISTING EVERY 2002 PASSES

1EJECT

Q

O
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PAGE

16
29747

op75a
Br751
Ap752
vp753
PB754
PP755
20756
pa757
pp760
99761
op762
PYR763
20764
765
23766
Bp767
770
pa771
0p772
oR773
00774
pe775
20776
gu777
21060
LU0l
g1Len2
01993
B1204
21005
BLav6
p1007
21419
P61
1012
1013
¥1914
01015
p1B16
@1017
1020
g1@21
piwe2
B1923
pLO24
p1p2e5
01026
g1e27
BLU380
P1U31
B1L832

- .

FP12T2 SRC
puee6e? R
pBBe6s R
pea66eq R #R
pPB665 R #R
pRaee6 R &R
pe@es7 R #R
Woee78 R #R
puBe/71L R #R
puae’2 R #R
PBPe7S R #R
pRaEe74 R ¥R
pupe7s R #R
pap676 R %R
panNe77 R #R
GEO760 R #R
puP7RYL R #R
pRa7e2 R #R
pEe7vs R #R
pead7v4e R %R
ppe@’/vs R #R
pRE7R6 R %R
gea7u7 R #R
peg71y R %R
poa71l R #R
ggp712 R #R
@u@713 R #R
prpA714 R =R
puB715 R #R
pee7L6 R #R
goe717 R #R
pR@B729 R %R
pag7elr R #R
Bap722 R #R
pBe723 R #R
BEYp724 R #R
paar2s R #R
poB726 R #R
pop727 R #*R
pRBa7sa R #R
gUB7$1 R #R
pRB7Se R %R
pRR733 R #R
pEg734 R #R
a0B73% R #R
pEg7$6 R #R
gee737 R #R
pOP740 R #R
pUg741, R #R
pen742 R #R
puB74% R #R
@4@8744 R #R
pawB745 R

'FP15T2' TEST MODULE FOR SYSTEM EXERC]SER
AQPCDBF OPCDBF

JREPT AXKX, 1
OPCOBF *1

AEQPCDB EQPCDB

o O
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PAGE
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61052
91053
01054
B1055
p1056

43057
01060
p1061
21062
v1063

01064
PLUES
21066
01067
81079

B DOVIXVD VIV DV O TV D DTV D

DV AD

FP15T2 SRC

200527
504610
544610
601071,
6M1195

200527
504610
544610
601673
601107

200527
504610
544610
6010/5
601111

200527
504610
544610
601977
601113

208527
504610
544610
691101
661115

0a0527
504618
544610
601103
601117

AV BV XV el s iie s s ¢ i 4} T

T o0 XTA0

'FP15T2' TEST MODULE FOR SYSTEM EXERCISER

Jastse s ADDT T TON® st e

/
FPPADD

/

AuiaiaSUBTRACTION #sas

/
FPPSUB

/

LAC OPCQDE
AND (DP)
SAD (DP)
JMP DPFLARD
WJMP SPFLAD

LAC OPCODE
AND (DP)
SAD (DP)
JMP DPFLSB
JMP SPFL.SB

/DOUBLE PRECISION FLOATING AND JNGEGER
/SING AND INTEGERLE PRECISION FLOATING

/DOUBLE PRECISION FLOATING AND INTEGER
/SING AND INTEGERLE PRECISION FLOATING

/esareMULTIPLICAT ION###ws

/
FPRMUL

fanuiaDVISTON® s

/
FPPDIY

/

LAC 0oPCODE
AND (DP)
SAD (DP)
JMP DPFLML,
JMP SPFLML

LLAC OPCODE
AND (UP)
SAD (DP)
JMP DPFLDY
JMP SPELDV

/DOUBLE PRECISION FLOATING AND INTEGER
/SING AND INTEGERLE PRECISION FLOATING

/ROUBLE PRECISION FLOATING AND INTEGER
/SING AND INTEGERLE PRECISION FLOATING

/unniaREVERSE SUBTRACTION##aus

/
FPPRSB

/

LAC OPCODE
AND (DP)
SAD (0P)
JMP DPFLRS
JMP SPFLRS

/DOUBLE PRECISION FLOATING AND INTEGER
/SING AND INTEGERLE PRECISION FLOATING

/aunwdREVERSE DIV]STON##sus

/
FPPROY

LLAC OPCQDE
AND (DP)
SAD (OP)
JUP DPFLRD
JUP SPFLRD
yEJECT

/DOUBLE PRECISION FL,OATING AND INTEGER
/SING AND INTEGERLE PRECISION FLOATING

ADD
ADD

SUBTRACT
SUBTRACT

MULTIPLY
MULTIPLY

DIVIDE
DIVIDE

REVERSE SUBTRACTION
REVERSE SUBTRACTION

REVERSE DIVISION
REVERSE DIVISION

o 0 o O

O

o O

o o o O O O O
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PAGE
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21071
p1n72

g1LB73
01274

81075
p1076

51077
P1100

p1191
81102

P1ivs
¥1194

=0

L

FP15T2 SRC

750899
601214

2046435
621214

204644
601214

204645
601214

2004646
601214

204647
641214

U

'FP15T2' TEST MODULE FOR SYSTEM EXERCISER

/SOFTWARE DIRECTOR OF DOUBLE PRECISION FLOATING AND INTEGER, ¢4

/

/SOF THARE MANTISSA PREVIOUSLY LOADED BY "DLAC"

/

/412 ADDITION

/

DPFLAD CLA
WMP

/

DPFLEX

/1y SUBTRACTJON

/

PRFLSB. LAC
JMP

/

(1)
DPFLEX

/vo MULTIPLICATION
/

DPFLML LAC
JMP
/

/vy DIVISION

/

DPFLOV | LAC
JMP

/

/1 «REVERSE

/
DPFLRS LAC

JMP
/

/¢ 1 REVERSE

/
DPFLRD  LAC
WJHP

(2)
DPFLEX

(31
DPFLEX

SUBTRACTION

(%)
DPELEX

DIVISION

(5)
DPFLEX

' EJECT

o O

o O

o o O O O O O O O O O
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PAGE
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01105
91106

p1107
01110

a1l
g111e

81113
p1114

#1115
01116

01117
p1120

8 T

=X o

FP12Ta SRC

204650 R
601244 R

204620 R
601244 R

204652 R
691244 R

204653 R

601244 R

204624 R
601244 R

/

IFP15T2! TEST MODULE FOR SYSTEM EXERCISER

/SOFTWARE DIRECTOR OF SING AND [NTEGERLE PRECISION FLOATING 4.

/SOFTWARE MANTISSA PREVIQUSLY LQADED BY "FLAC"

/

/

/vy ADDITION

/

SPFLLAD |LAC (6)
JMP SPELEX

/

/¢y SUBTRACTION

/

SPFLSB  LAC (7)
JMP SPFLEX

/

/vy MULTIPLICATION

/

SPFLML,  LAC (18)
JMP SPFLEX

/

/vy DIVISION

/

SPFLDY  LAC (11)
JUP SPFLEX

/

/vy REVERSE SUBTRACTION

/

SPFLRS LAC (12)
JMP SPFLEX

/s «REVERSE DIVISION

/

SPFLRD LAC (13)
JMP SPFLEX

/

/

/

/

/

/

/

G EJECT

O
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PAGE

20

51121
p1122
01123
61124
81125
51126
p1127
91130
p1131
21132
p1133

71134
@1135
21136
P1137
21140
g1141
#1142
P1143
#1144
P1145
P1146
P1147
81159
p1151
p1L152
71153
21154
m1155
B1156

VTV VDV DTLBD

VD UD VAV IADD DDV DD

FP15T2 SRC

204563
p41125
183722
BUPS1S
BOOEDY
ppesl6
200527
504575
544600
741009
691157

20527
b@461ﬁ

44619
601143
2u3787
740200
440543
2@37@5
74®£ﬂw
44@543
2@37W6
74@3”@
440543
2@3/47
744@20
pa3705
204565
740828
043706

L>VXXCWVOD>» TV

V>V >VX>P>VI>ODPONDITDD

'FPL5T2Y TEST MODULE FOR SYSTEM EXERCISER

/SINGLE AND DOUBLE PRECISIUN INTEGER SOFTWARE EXECUTIONER
DPIEX  LAC SOFTEX

DAC DOTEX

JMS DLAC /L,0AD 3 RANUOM WORDS

yDSA %XFAC1 /AND FLOAT IF INTEGER
DOIEX  CAk | ]

«DSA %XHACL

LLAC OPCODE

AND (OP6T09)

SAD (MUL)

SKP

JMP DPIEX1
/OPERATION IS INTEGER MULTIPLY
/MUST SWAP AND SHIFT ONE RIGHT BECAUSE OF SOFTWARE FINISH POINT
/MY FMQ = %FAC2 AND %FAC3 WITH THE HIGH ORDER BITS
/1F %FAC2 OR %FACS NOT = #, +1 TO OVRFLX
/1F = 0, SWAP %FAC2, 3 WITH AFAC4; 47

LAC OPCODE '

AND (DP)

SAD (DR)

JMP  +4

LAC %FACA4

SZA

152 OVRFLX

LAC %FAC2

SZA

1SZ OVRFLX

LAC %FAC3

SZA

1SZ OVRFLX

LAC %FAC4

RCR

DAC %FAC2

LAC %FAC4A

RAR

DAC %FAGS

(EJECT

O o o o o o o o o o o O
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PAGE
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01157
91168
B1161
01162
91163
51164
01165

01166
01167
61170
51171
01172
BL173
21174
p1175
g1176
61177

01200
21241
p1202
01203
pL2n4
11205
p1206
31207
51210
21211
nL2lz
91213

VWOV OUVOVD

DDV DX

DO TLNDVDDOVAUG

FPL5T2 SRC

203705
543706
740240
601200
143704
143707
143721

200544
741260
6pnla7
2U@B515
74@2&@
44@545
2@@52@
740200
4405438
608127

102102
203721
744100
660127
203706
740031
p43706
203795
741401
3446435
P437805
6epicy

XV >A 0

DT>V P>VD>VX >V AO>1

'FP15T2!

TEST MODULE FOR SYSTEM EXERCISER

/1F RESULT IS ZERO = CLEAR EXPONENT

DPIEXL

/1F INTEGER

LAC %FAC2.
SAD %FACS

SZA

JMP DPIEX2
DEM %FACL

DZM %FAC4

DEM %FSIGN

DIVISION BY ZERQ IS EXPECTED AND THE FMA [S NQOT 2800809

/THEN EXPECT QVERFL Ok #30 ALSO WHEN SPI STORE

LAC 1DVBY#
SNA
JMP FPUXAL
LAC %XFACS
SZA
1SZ OVRFLX
LAC %XHACS
SZA

xsz OVRFLX

JMP FPUXAL

(BECAUSE %XFAC3S 1S NORMALIZED IN FPU HARDWARE

/COMBINE SJIGN BIT WITH AC

DplEXZ

JMS %FIX,
LAC %FSIGN
sMALCLL
pr FPUXAL
LAC %FACS

TCA

DAC %FAC3
LAC %FAC2
CMA}SZ|,
TAD (1)
DAC %FAC2
JMP FPUXAL
JEJECT

/F1X BAGK TO INTEGER

O

o o O O O

o O O
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p1214
31215
p1216
g1217
51220
g1221
pl222
p1223
01224
1225
21226
g1227

L2306

gL231.

51232
21233
p1234
01235
81236
p1237

01249
1241
01242
01243

U DD U/ U DT T D

VWV T WV VT

e l=vios i)

FP12T2 SRC 'FP15T2! TEST MODULE FOR SYSTEM EXERCISER

341415
141226
344563
200527
504603
544604
601121
101318
193722
2UD5LS
BABBIY
LER:

203705
543706
740200
601240
143704
143767
143721,
600127

203721
343705
pa37p5
600127

DLV

> VBV VAOOXC VO

/DOUBLE PRECISION FLOATING SOFTWARE EXECUTIONER
DPFLEX TAD SOFgOD
DAC DOFEX
DAC SOFTEXi#
LAC oPCoDE
AND (FL)
SAD (CAL)
JMP DPIEX
JMS SOFNR
JMS DLAC
DSA  %XFAC1
DOFEX cAL '
| 1 DSA %XHACH,
/1F RESULT 1S 2ERD = CLEAR EXPONENT
LAC %FAC2
SAD %FAC3
SZA
JMP (¥5
DZM %FACL
DZM %FACA
DZM %FESIGN
JMP FPUXAL
/COMBINE SIGN BIT WITH AC
LAC %FSIGN
TAD %FAG2
DAC %FAC2
JMP FPUXAL /SOFTWARE RESULT LEFT IN %FAC1L TO %FAC3
(EJECT

/SOFTWARE CALCULATIONS

Q

©O 0O 0O 0O0O 0O O O O O C O
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g1244
#1245
01246
01247
P1250
g1251
71252
01253
01254
01255
21256
P1257
pL260
#1261,
01262
71263

n1264
91,265
p1L266
91267
g1270
p1271
pLe7e2
#1273

grava

BL275

01276
B1277
B398
01301
31302
61393
81304
01305
51306
01307

DDV OVD DV DAV IDTIDAVDDDIITCODIX

VAV DVDODVDUVTODDO

FP1>T2 SRC

341415
741262

044563

20P527
504693
544603
601257
777772
344565
144563
6791121
191319
104071
LEER
LY.L
oBB516

203745
543706
740200
661274
143704
143707
143721
600127

203721
343705
p43705
203704
504655
pa3704
203706
504630
343704
pA3784
143706
609127

AWV VLX O

1FP15721 TEST MODULE FOR SYSTEM EXERCISER

/
/SINGLE PRECISION FLOATING SOFTWARE EXECUTIQNER
/
SPFLEX TAD SOFCOD

DAC SOFEX

DAC SOFTEX

LAC OPCODE

AND (FL)

SAD (FL)

JMP 4 #5

LAW =6 /BACK UP

TAD SOFTEX /POINTER FOR

DAC SOFTEX /DP SOFTWARE

JHMP DPIEX /AND GO TO INTEGER

JMS SOFNR

JMS FLAC

' DSA AXFACL
SOFEX  CAL

«DSA %XHACY
/1F RESULT 1S ZERD =~ CLEAR EXPONENT

LLAC %FACZ2

SAD %FAC3

SZA

JMP ,#5

DZM %FACY

DZEM %FAC4

DZM %FSIGN

JMP FPUXAL
/COMBINE SIGN BIT WITH AC

LAC %FSIGN

TAD %FAC2

DAC %FAC2

LAC %FACY

AND (777)

DAC %FACL

LAC %FAC3

AND (777¥09)

TAD %FAGY,

DAC %FACY

DZM %FACS

JMP FPUXAL /SOFTWARE RESULT LEFT IN %FACL TO %FACS3

+EJECT

/SOFTWARE CALCULATIONS

o ¢ o o o o ¢ o o o o o O
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01310
51311
P1312
#1313
p1314
91315
21316
P1317
31320
81321
91322
31323
p1324
61325
01326
pi327
p1330
21331
91332
PL353
71334
01335
71336
B1387
51340
§1341,
31342
21343
31344
91345
P1346
31347
71350
21351
P1352
01353
p1354
21355
81356
21357
01360
pL361l
P1362
71,363
31364
01365
31366

DDAV IBV DIV IVOADAVDIIDDIDITIDCDAVDDDODNVDDITIIISDAUDDDAODR

FP15T2 SRC

pRA1381G
2up527
504575
544601
741088
544667
6@16&6
200927
504656
544604
621310
504657

544657
62161@
200527
504610
5446LU
601665
260513
504630
p4ags515
200514
504669
54@515
740280
74400p
6213149
200514
5%4626
43721
20p514
504668

744011
p4a515
200514
749010
340514
200527
504610

544610

6@14w1

AV VTPV DD VDDA

TFR15T2!

TEST MODVULE FOR SYSTEM EXERCISER

/SOFTWARE NORMILIZER FOR LOAD FUNCTION CONFIRMATION

SOFNR

S0F1

SOF2

LAC
AND
SAD
SKP
SAD
JMP
LLAC
AND
SAD

{DSA

OPCODE
(0P6T09)
(DIV)

(RDIV)
SOF 1
OPCODE
(UNIFL)
(CAL)

JMP# SOFNR

AND
SAD

(UN)
(UN)

JMP# SOFNR

LAC
AND
SAD
JMP
LAC
AND
DAC
LAC
AND
SAD
SZA
SKP

OPCODE
(DP)
(0F)
SOF2
%XFACYL
(777049)
%XFACS
AXFACZ
(6/7/77)

JMP# SOFNR

LAC
AND
pAC
LAC
AND
DAC

FNXSA LAC

AND
SZA
JMP
LAC
RCL
DAC
LAC
RAL
DAC
LAC
AND
SAD
JMP

/XFALZ
(49@@@@)
%FSIGN
%XFAC2
(67//77)
AXFALZ
/XFAC£
(LAC)

SOFNRX
%XFACS

%XFACS
AXFACZ

%XFAC2
OPCODE
(OP)
(OP)
SOF 3

1 EJECT

o o O O O O

o O O O O O
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o O O O O O
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21367
PL370
B1371
91372
01373
01374
01375
21376
L1377
gL4B0
g1441
o142
01403
pL4v4
01405
PL496
pL487
P1410
?1411
@1412
P1413
p1414

21415

81416
B1417
p1420
p1421
01422
91423

81424
01,425
01426
81427
01430
p1431

VDV D

TV D=D

FP12T2 SRC
200513

504630
LLERY:
2005138
54655
344651
504655
3409530
048513
601551
777777
340513
p4n233
601351
208514
343721
p4B514
200527
504610

544604

140515
621314

121416

L LVED:
BO3771
AB4090
G425
BB4D42
pr4913

pA4185
HR4151
BEAL60
B04173
04219
pR4223

T DI T XTIV VDI T VDD DTV D

=

LWL

MXTVB X

'FP1572" TEST MODULE FOR SYSTEM EXERCISER

LLAC

AND

DAC

LAC

AND

TAD

AND

TAD

DAC

JMP
SOF3 LAW
} TAD
DAC

JMP
SOFNRX LAC
TAD

DAC

[,AC

AND

SAD

DZM
JMP

%XFACL

(777090)

TEMP
%XF AC1
(777)
(=1)
(777)
TEMP
%XFACL
FNXSA
-1
%XFACL
%XFACL
FNXSA
%XFACZ
%FS IGN
%XF ACZ
OPCODE
(DP)
(CAL)
%XF AC
SOFNR

/SOFTWARE CALCULATION SUBROUTINES

/
SoFCQD  JMS#

/
1 DSA
LDSA
1 DSA
1 DSA
«DSA
1 DSA

/

1 *1

DF AD
pSUB
DMPY
oDV
DSHR
DDVR

4
/DOYBLE PRECISION FLOATING AND SP AND DP INTEGER

/ADDITION
/SUBTRACTON
/MULTIPLICATION
/DIVISION

/REVERSE SUBTRACTION
/REVERSE DIVISION

/SINGLE PRECISION FLOATING
/

+ DSA
1 ISA
W ISA
1 DSA
1 DSA
' NSA
yEJE

FAD
FSus
FMPY
FOVO
FSBR
FOVR

cT

/ADDITION
/SUBTRACT]ON
/MULTIPLICATION
/DIVISION

/REVERSE SUBTRACTION
/REVERSE DIVISION

o O O O O

O

®;
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01432
01433
21434
D435
01456
21437
01440
01441

P1442
01443
P1444
71445
P1446
01447
21450
£1451
p1452

01453

21454
91455
01456
21457
71460
21461
#1462
71,463

71464

poo e e e v e s v i s R o)

WV VAOVDITDO

VW VD XD

FP1>T2 SRC

gannue
601442
PRBYIY
671454
LR
601465
guavue
601476

777777

341452

$341432
144560
203540
340536
340543
750200
621432

601502

777777
341434
041434
044960
200541
340537
750208
621434

601502

P> /P> O> >

>NV VDT>

> VDBV O

IFP1572! TEST MODULE FOR SYSTEM EXERCISER
/INTERRUPT EXCEPTION EXIT ADDRESS

XJEA 7
JMP OVFLO /QVERFLOW
7]
JMP UNFL0 /UNDERF(,0W
i

JMP DVBYO /ABNORMAL DIVISION BY ZERQ
¢

JMP NEXMEM /1LLEGAL MEMORY REFERENCE
/

/QVERFLOW

/

OVFLO AW =1
TAD XJEA /DECREMENT RETURN
DAC XJEA /PC BY ONE
DAC JEADRS#
LAC OVRFLR
TAD OVRFL1
TAD OVRFLX
SZAICLA
JMP# XJEA

/FROM ROUNDING

/

/UNEXPECTED HARDWARE OVERFLOW:
/

/ 1, FROM ROUNDING

/ 2, FROM EXPONENT VIA MULTIPLY
/

JMP XFLOH
/
/UNDERFLOW
/

UNFLO  LAW =1
TAD XJEA*2. /DITTO
DAC XJEA+2
DAC JEADRS
LAC UNDFLN
TAD UNDFL1
SZAICLA
JMP# XJEA®2

/FROM NORMALIZATIN

/UNDERFLOW EXPECTED

/
/UNEXPECTED HARDWARE UNDERFLOW
/
/ 8, FROM NORMALIZATION
/ 4, FROM EXPONENT VIA MULTIPLY
/

JMP XFLOW

yEJECT

c O © O O

o O O
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#1465
61466
71467
01470
@1471%
81472
81473
61474

BL475

B1476
1477
BL580
01541
pL5p2
P1503
71504
p1585
71506
31507
#1514
91511,
#1512
pL513
p1514
g1515
p1516
p1517
01520
#1521
p1522
01523
71524
71525
1526
p1527
#1530
P1531,
71532
%1533
p15354
%1535
1536
p1587

VDBV DVT

DIV VDAODTVXVADADXTIADIDDADIDDODIDVDIDODDDIVVDVDDODOU

FPioT2 SRC

777777
341486
#41436
544560
200542
340544
750200
621436

601502

740640
601476
748049
601500
200549
544604
601507
204643
604344
200536
544604
6012514
204644
604344
200541,
544604
601521
204645
604344
208587
544604
601526
2004646
604544
200542
544604
601583
204647
604344
200544
544604
604344
204662
664344

D> TVDN XD >

'FP15T2! TEST MODULE FOR SYSTEM EXERCISER

/DIVISION BY ZERO

/

DVBYD |, AW
TAD
DAC
DAC
LAC
TAD

-1

XJEA+4
XJEA+4
JEADRS
DVBYLY
1DVBYE

SZAICLA

JMP# XJEA+4

/

/ABNORMAL DIVISION EXPECTED

/UNEXPECTED HARDWARE ABNORMAL DIVISION

/
JMP
/

/1LLEGAL MEMORY REFERENCED

/

NEXMEM  HLT
JMP

TNEXMM  HLT
JMP

XFLOW  LAC
SAD
JMP
LAC
JMP
LAC
SAD
JMP
LAC
JMP
LAC
SAD
JMP
LAC
JMP
LAC
SAD
JMP
LAC
JMP
LAC
SAD
JMP
LAC
JMP
LAC
SAD
JMP
LAC
JMP

XFLOW

=1

i1
OVRFLR
(CAL)
1 ¥5
(1)
ERRORS
OVRFL
(CAL)
1 ¥ 3
(2}
ERRORY
UNDFLN
(CAL)
p+3
()
ERRORS
UNDFL1
(CAL)
p*3
(4)
ERRORS
DVBY®Y
(CAL)
9
(2}
ERRORS
Ioveyw
(CAL)
ERRORS
(25)
ERRORS

1 EJECT

/ 1, OVERFLOW FROM ROUNDING
/UNEXPECTED JEA BREAK

2, EXPONENT OVERFLOW

S, UNDERFLOW FROM NORMILIZATION

4, EXPONENT UNDERFLOW

5, FLOATING ABNORMAL DIVIDE

25, INTEGER DIVISION BY ZERQ

o o O O O O o O

O

o o o o o o O O O
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PAGE 28

P1540
p1541
g1542
- 01543
01544
01545
91546
71,547
1550
21551
01552
21553
p1554
01555

p1556
B1557
P1560
21561
21562
31563
P1564
91565
P1566
01567
§1570
B1573
p1572

31573
%1574
01575
81576
81577
01600
91,601
B1602
01603
01604
D605

P1L606
- P1L6B7
gL610
g1611
71612
1613
p1614
01615
pl616
1617
1620

LV ODDT DDV LOD VBV VOV SV VDAV XVDODTXXTODITD

VOV VDV DAV D

FPL5T2 SRC

204652
74108L0
204653
741000
204625
604556

.2@4654

741681
04663
684306
204664
741008
204665
604356

PO1506
777777

ENEREE

040535
200527
504627
544603
741008
601606
140515
140553
140529
621556

pRgBYBe
209527
504627
544627
741099
621573
2@06b1
504666
344620
p4p351
621575

544614
741640
601625
140514
140532
143765
140517
148218
140531
149516
143704

VAV C D>V DX PVIAXPPDIIII>A>T

VB VDD>T/O >

VDIV A

'FP15T72' TEST MODULE FOR SYSTEM EXERCISER

/EXPECTED INTERRUPTS FROMy+,BUT NONE QCCURED

EINT14
EINT12
EINT38
EINTL3
EINTL4
EINTL5
EINT35
/SINGLE

IFREST
SPFRES

/DOUBLE
DPFRES

/SINGLE
SPIRES

LAC (11) / 11, OVERFLOW FROM ROUNDING

SKP

LAC. (12) / 12, EXPONENT OVERFLOW

SKP

LAC (31) / 3@, INTEGER OVERFLOW

JMP ERROR4 /EXPECTED JEA BREAK BUT NONE OCCURRED
LAC (138) / 13, UNDERFLOW FROM NORNALIZATION
SKP

LAC (14) / 14, EXP UNDFLOW

JMP ERRQR4 /EXPECTED JEA BREAK BUT NONE OQCCURRED
LAC (15) / 15, FLOATING ABNORMAL DIVISION

SKP

LAC (35) / 35, INTEGER DJVISION BY ZERQ

JMP ERROR4 /EXPECTED JEA BREAK BUT NQNE OCCURRED
PRECISION FLLOATING RESTRICTIONS FOR "RANDEX"

1 DSA

LAW ~1

DAC %NAL /PREP FQR POSSIBLE

DAC %NA2 /DATA FORMAT ERROR

l,AC OPCQDE

AND (DPIFL)

SAD (FL)

SKP

JMP SPIRES

DZM %XFACS

DZM %ANSR3

DZM %XHACS

JMP# IFthT

PRECISIqN FLOATING RESTRICTIQNS FpR "RANDEX"
]

LAC OPCODE
AND (DP;PL)
SAD (DPIFL)
SKP

JMP# DPFRES
[,AC FPUST
AND (=UR=1)
TAD (UR)
DAC FPUST
JMP s DPFHES
PRECISION ;NTEGER RESTRICTINS FOR "RANDEX"
SAD (CAL)

SKP

JMP DPIRES

DZM %XFACZ

DZM /ANSH&

DzM AFACZ

DZM %XHACZ

0ZM %XFACl

DZM AN&Rl

D#M /XHALl

DZM %FAC1

/ALWAYS STORE UR FOR P FI,

|
|
i
O 0O 0O 0O O 0O O O 0O 0O 0 0 O 0 0 O ¢ 0 0 0 0O
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p1621
01622
71623
01624

1625
01626
Gle27
01630
p1631
p1632
1633
01634

01635
01636
01637
71649
21641

01642
01,643
@l644
01645

01646
71647
61659
B1651

01652
31653
01654
81655

61656
01657

91660
21661
1662
01663
81664
01665
01666
01667

ra)

VLV

FPL5T2 SRC

200515
544626
440543
621556

544610
741009
621bb6
140513
140531
140516
143714
621256

gooeed
2@ﬁb42
340544
740288
621635

200527
584603
544604
621635

200527
504667
544670
621635

200527
504667
544670
621635

777777
P44554

144553
200527
504610
544610
601678
203704
504630
741000

TV D>A DV

T >0 >

el sl o ey )

TV BT

'FP1572Y TEST MODULE FOR SYSTEM EXERCISER

/1F MANTIS s 400020y +31 TO QVRFLX
/BECAUSE BOUNDRY LIMIT EXCEEDED AND OVERFLOW WILL ON CFPUST

/DOUBLE
PPIRES

LAC %XFACS
SAD (4B2020)
1SZ OVRFLX
JMP# TFREST
PRECISTON [NTEGER RESTRICTIOS FOR "RANDEXM
SAD (DP)

SKP

JMP# JFREST
DEM %XFACL
DZM %ANSRL
DZM %XHACL
DZM %FACL
JMP# TFREST

/1F ABNORMAL DIVISION DO NOT BRANGH

TFBRA

@

LAC DVBY®#Y
TAD IDVBYM
SZA

JMP# TEBRA /EXIT = NO TEST

/1F INTEGER = EXIT = NO BRANCHING HERE

LAC OPCODE
AND (FL)
SAD (CAL)}
JMP# TFBRA

/1F SPF=UR EXIT

LAC OFCODE

AND (DPIFLIURIUN)

SAD (FLIUR)

JMP# TFBRA FEXTT

/1F SPF=UR EX]T

/ERRORS

/BRANCH
TBZA

LAC OPCODE

AND (DPIFLIURIUN)

SAD (FLIUR)

JMP# TFBRA JEXIT
OCCURING NOW ARE BRANCH FUNCTION FAILURES
LAW =1

PAC COMPLD

IF ZERO FMA

DZM BRANCH#

LAC OPCODE

AND (OP)

SAD (OP)

JMP TBZAL

LAC %FAC1

AND (777002)

SKP.

VEJECT

o o o o o o o o o o o o o o o o o o o o o 0Q
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PAGE 30 FPL2TZ SRC 'FP1BT2! TEST MODULE FOR SYSTEM EXERCISER

01670 R 203786 R TRZAL  LAC %FACS
01671 R ©40530 R DAC TEMP
L672 R 203785 R LAC %FAC2
1673 R 504660 R AND (877777)
01674 R 540539 R SAD TEMP
P1675 R 7418KB A SKP
g1676 R 601703 R JMP #3
21677 R 741200 A SNA
R1748 R 444553 R 1SZ BRANCH
BL741 R 2046714 R LAC (BZA)
L7602 R 191752 R JMS SBRAN
_ /BRANCH IF NEGATIVE FMA
PL783 R 144958 R TBMA DZM BRANCH
@17v4 R 203721 R LAC %FSIGN
01785 R 741100 A SPA
PL706 R 444553 R 152 BRANCH
L7907 R 204672 R LAC (BMA)
01710 R 101792 R JMS SBRAN
/BRANCH IF FMA < OR = @
1711 R 144553 R TBLE DZM BRANCH
g1712 R 203765 R LAC %FAC2
G1713 R 741300 A SPA
B1714 R 444555 R 1S7Z BRANCH
01715 R 504668 R AND (377777)
@1716 R 540539 R SAD TEMP
01747 R 741000 A SKP
01720 R 6817235 R JMP 43
B1721 R 741200 A SNA
01722 R 444553 R 182 BRANCH
pL723 R 204675 R LAC (BLE)
71724 R 101752 R JMS SBRAN
' /BRANCH IF POSITIVE FMA
01725 R 144553 R TBRA DZM BRANCH
P1.726 R 283721 R LAC %FS]IGN
PL727 R 740100 A SMA
21730 R 444225 R 1SZ BRANCH
21731 R 204674 R LLAC (BPA)
PL732 R 11752 R JMS SBRAN

/BRANCH UNCONDITINAL

B1733 R 444553 R TBRU 1SZ BRANCH

#1734 R 204675 R LAC (BRU)

P1735 R 181752 R JMS SBRAN
WEJECT

o O

o o O O O O
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61756
81787
01740
21741
p1742
01743
81744
01745

21746
E1747
dl?bﬂ
21753
01752
91753
01754
1755
21756
031757
01760
g1764
01762
71763
91764
01765
P1766
21767
61770
87713
@1772
21773
1774
p1775

1776
81777
02090
p2e01
p2pun2
02003
82004
pRRYS
02006
a2pu?
02010
B2e1l
p20L2

e limv s i o o iy s

DBV DDV LBAL] DDAV VDIVBIVODAINDIT OOV VDIV ODOTOV

FP12TZ SRC

144553
203715
504660
540530
740200
444553
204676
101752

144553
204677
101752
621665
pRoLLD
g41772
P41764
2045538
741200
101762
181773
621752
pRBLLY
441762
anguoe
pRL767
621762
604401
621762
eRNLe
peoue
pP1775
644414
621771

prRL776
776200
04@546
2@46&6
@44547
2@47@@
741000
344643
@64547
44454/
541032
6217/6

692@@5.

WXV OV IVPTIPPVIP>>VI>ODOOD XL IV>DBIX

'FP15T2Y TEST MODULE FOR SYSTEM EXERCISER

/BRANCH IF FMA NON=ZERO
TBNA DZM BRANCH
LAC AFAQ&
AND (377777)
SAD TEMP
SZA
1SZ BRANCH
LAC (BNA)
JMS SBRAN
/BRANCH IF GUARD BIT IS
TBAC DZM BRANCH
LAC (BAC)
JMS SBRAN
JMP# TFBRA
SBRAN 7]
DAC YBRANGCH
DAC NBRANCH
LAC BRANCH
SNA
JMS NOBRAN
JMS BRAN
JMP# SBRAN
NOBRAN @
1$Z NUBRAN
NBRANGH CAL
o+ 2
JMP# ‘NOBRAN
JMP ERRORS
JMP# NOBRAN
BRAN 2
YBRANCH CAL
1 2
JMP ERRQRY
JMP# BRAN

SET

/GUARD BIT SHOULD ALWAYS BE CLEARED FROM STORE INSTRUCTION
/THEREFQRE BNA SHOULD NEVER BRANCH
/EXIT BRANCH TESTING

/1F = 1 BRANCH

/1F = @ NO BRANGH
/BRANCH = @3 NO BRANCG
/BRANCH ‘= 13 BRANCH
/EX1T BRANCHES

/+1 TO RETURN
/QCTAL EQUIVALENT OF BRANCH INSTRUCTION

/EXIT OK
/A BRANCH OCCURRED WHEN UNEXPECTED

/0CTAL EQUIV
ZEXITH 0K
/NO BRANCH OCCURRED WHEN EXPECTED

/RESET ADDRESS BUFFER TO ORIGINAL SETTING

INITADR (DSA
LAW =280¢
DAC KT?@@Q
LAC (AOPCOBF)
DAC AUTORG
LAC (OPCDBF)
SKP
TAD (1)
DACs AUTORG
IS2 AUTQHG
SAD AEOPCUB
JMP# INITADR
JHP g"b
VEJECT
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300000 A

SUBTITLE FPOINT=NON

yTITLE SUBTITLE
/GENERAL FLOATING POINT

AFLOT,
%FUNF,
%FNEG 4
WFG,
%#FNOR,
%FH,y
%FIR,
%“ES,
HANEG,
#SWICH

AFA |
%FM
%FD

B e e e T e O e e e T e T S S

/TERMS

%FACY
%FAC2
%FAC3

#HACY
%HAC2
AHACS
A=REG

ADD15=300000
1 EJECT

FPOINT=NON
ARITHMETIC

FLOATING POINT MATH (NON=EAE)

FLOAT INTEGER TO FLOATING AGCUMULATOR,

UNFL,OAT SECOND WORD OF FLOATING ACCUMULATOR TO A=REG,
NEGATE THE FLOATING ACCUMULATOR

SHORT GET ARGUMENT (ADDRESS)

NORMALI2E THE F|OATING ACCUMULATOR

HOLD THE FLOATING ACCUMULATOR

ROUND RESULT AND INSERT SIGN

SIGN CONTROL

NEGATE A=REG,

SWITCH THE FLOATING AND HELD ACC!'S,

GENERAL FLOATING ADD
GENERAL FLOATING MULTIPLY
GENERAL FLOATING DIVIDE

EXPONENT=FLOATING POINT ACCUMULATOR
SIGN+HIGH=ORDER MANTISSA=FLT ACC
LOW=ORDER MANTISSA~FLT ACC

EXPONENT=HELD ACCUMULATOR
SIGN+HIGH=ORDER MANTISSA=HELD ACC
LOW=0ORDER MANTISSA

HARDWARE ACCUMULATOR(AC)

o o O o0 O O O

O
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02013

2014
2015
Zg@lé

82017
02820
82021
p2022
p2023

2024
#2625
02026
g2pa7
22030
2033
02032
02033
02034
205
82036
PR037
32040
2041
2942
p2043
2044
02045
2046
82047
02059
2951
02052
82053

G2054

B2055
32056
g2057
02060
72061
02062
22063
B2064

D/

DT

FPL2T2 SRC

oEonon
744001
344643
622013

gogReg
203721
244626
243724
622047

poRvLe
200527
504603
544603
622024
143704
2008527
504610
544610
602049
2@37@6
602043
203705
5@466@
543706
740280
602050
143705
143706
622@&4
2008527
504610
5446l@
602065
203706

740031
#43706
622024

VPPV DVDVDADD>OUODBVDB VDDA

SUBTITLE FPOINT=NON
AL PR L
/

/NEGATE THE A=REG
/
/
%ANEG, @
CMAICLL
TAD (1
JMP# AANEG
/NEGATE THE FSIGN
4SNEG, # '
LAC %FS]GN
X0OR (4wwwmﬂ)
DAC %FSIGN
JMP# ﬁSVtG

/FLOAT INTEGER TO FLOATING ACCUMULATOR (%FLOT,y)

/CALgING SEQUENCE]
WJMS %FLOTy
/ NEXT INSTRUCTJON
/
%FLO0T, @
' LAC OPCQDE
AND (FL)
SAD (FL)
JMP# AFLOI,
DZEM %FACL
LAC QPCODE
AND:
SAD
+JMP
LAC %FAC3
WMP 44
LAC %FAC2
AND (377777)
SAD %FACS
SZA
JMP 4 *4
DZM /FACZ
DEM %FACS
JMP # APL0T|
LLAC OPCOOE
AND (DP)
SAD (DP)
JMP %FLOTL
LAC %FACS
AND (400040)
DAC %FACZ
SMA
JMP# ZFLOT,
LAC %FACS
TCA
DAC %FACS
JMP® %FLOT,

/SUBR CALL{INTEGER [N A~REG)
/RETURN(INTEGER NQRMALIZED IN FLT ACC)

/A=REG 1S UNCHANGED

/ZERQ SIGN

o o o o o o o o o o o o o o o o o o o o o ©
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P2265
82066
02067
02876

a2074:

02072
22073

2074

02075
B2076
02077
P2100
02191

2102
62103
02104
pR105

p2106

p2187
p21i0
p2111
g2112
62113
62114
92115
p2116
02117
02120
2121
p2122
92123
p2124
92125
82126
B2127
02130
R131
22132
62133
g2154
72135
02156
B2137
p2140
p2141

82142
P2143
p2144

VWDV VVWVIBODDVDD

T 0o

DBV DDV AVNDDDVIDADVDDDD OOV DD

FPL5T2 SRC

203715
744199
622024
203706

740031

p4a3706
203705
741491
344643
504664
344626
343705
622024

0BBYYO
203704
741200
692121
203707
744810
043767
P44557
203706
740010
A43706
203705
748010
B43745
143704
200527
504575
544657
622102
544601
622182
2ppb27
504610
544610
602135
203706
741000
203705
741109
440543
504660
622102

PRBRLY
203705
543706

SUBTITLE FPOINT=NON

AFLOTL  LAC %FAC2
SMATCLL
JMP® AFLOT,
%FLOT2 LAC %FACS
TCA
DAC %FACS
LAC /FALE
CMA Y SZL
TAD (1)
AND (577’77)
TAD (4@@@@@)
DAC /FAL&
JMPs EFLOT,
THE FLQATINQ AC

kAC %FACL
SNA
JMP %F IXB
LAC %FACH
RCL
DAC %FACA4
DAC GUARD
LAC %FACS
RAL
DAC %FACS
LAC %FAC2
RAL
DAC %FAC2
D#EM AFACl
#F1XB LAC OPCQQE
AND (0P6T09)
SAD (RDIV)
JMP# %F1X,
SAD (BIv)
JMP# %F1X,
LAC OPCODE
AND (DP)
SAD (DP)
JMP 43
LAC %FACS
SKP
LAC %FAC2
SPA
1SZ OVRFLX
AND (67/777)
JMP AFIX.

/NEGATE THE FLOATING ACCUMULATOR (%FNEG,)

/CALLING SEQUENCE}

/ NI AFNEG
/ - NEXT ;NSTBUCT[ON
#ENEG, 0

LAC #FAC2

SAD %FACS

/NO REALIGNMENT NECESSARY

/QVERFLOW OCCURED

/SUBR CAlL (CHANGE

SIGN OF NORMALIZED FLT ACC,)

/RETURN NITH SIGN OF FLT CC CHARGED,

ZENTRY=EXIT

/SIGN WORD OF FLOATING ACCUMULATOR

C} i
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g2145
02146
P2147
p2158

p2151
02152
02153
02154
B2155
82156
02157

82168
2161
2162
92163
52164
02165
82166
0z167
82170
02171

T BT D

VDV DIOVAOXD

FP15T2 SRC

740200
244626
p43715
622142

peAYY
202151,
504701
042151,
777716
342151,
043720

223720
463720
343720
223721
043720
741100
223720
362151
442151
622151

A
R
R
R

VT >P>XLVOV0 T > WG AI D>

02172 R BOBOLE A
82173 R 148541 R

SUBTITLE FPOINT=NON

SZA /1F ABSOLUTE ZERD DO NOT NEGATE
XOR (4022000 /CHANGE SIGN
DAC  #FAC2™ /RESTORE
JMP®  %FNEG, (EXIT

/.

[ - o - -

/

/SHORT GET ARGUMENT ROUTINE (%FG,)
/CALLING SEQUENCE}

/ (PC=1) @ /ADDRESS OF ARG IN USERS PROG,
/ (PC) JMS %FG /SUBR CALL

/ (PC+1? ] /(STORE ADDRESS HERE)

/ (PC+2) NEXT INSTRUCTION /RETURN MERE

/

/SUBROUTINE %FG, GQES BACK TWO LEVELS (THREE IF INDIRECT)
/T0 GET THE ADDRESS OF AN ARGUMENT AND STORES IT AT PGl
/0F THE CALLING PROGRAM,

/
/
%#FGy @ /ENTRY=EXIT
LAC AFG /MASK OF POSSIBLE
AND (77777 /SIGN BIT SET FROM
DAC 4FG /LINK DURING JMs
LAW ~a /GET CALLERS EXIT
TAD AFG, /AC=(PC=1) FROM CA[LING PROGRAM
DAC %D /SAVE FIRST LEVEL ]
/SECOND LEVEL
LACH %5 /GET (ARG ADDR) ADDR
1§24 AdD /BUMP CALLERS EXIT
DAC %5 /SAVE ARG ADDR
LACH N /GET ARG ADDR
DAC %45 /END OF 2ND LEVEL
SPA /1F @ BIT IS ON ADDRESS IS INDIRECT
LAC#® %5 /ACCESS AGAIN
DAC# AF G, /STORE ARG ADDR IN CALLING POINT
#FGEX, ISZ “FG, /BUMP EXIT
JMP % AFG, JEXIT
y !
/9\""'-‘!-"-'?""".‘9-'!'—!-"--‘"-3
/

/NORMALIZE FLOATING ACCUMULATOR (%FNOR,)
/CALLING SEQUENCE}

/ JMS #FNOR /SUBR CALL

/ NEXT INSTRUCTJON /SUBR RETURN
/

/

/THE FLOATING POINT ACCUMULATOR 1S SHIFTED LEFT UNTIL BIT 1 IS
/ON, BEFORE ANY SHIFTING THE NUMBER IS CHECKED FOR
/ZERO, IF IT IS £ERQ THE EXPONENT IS CLEARED AND THE
/SIGN WORD SET OFF,
/
%FNOR, 0
DZM UNDF LN

o O
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82174
g2175
p2176
02177
pR200
p2201
#2202
32203
B2204

g2205

p2206
02207
p2210
82211
pa22i2
52213
B2214
82215
B2216
g2217
p2220
p2221
p2222
02223
p2224
p2225
p2226

02227
02230
p2231
p2232
p2233
52234
pR2355
g2256
02237
52240
92241
02242
p2243
82244
#2245

pR246
PR247
B2250
P25

DV AADDBVDDAIVXVLLIIVDIDVDIUV VDAV DANVDAOT

B VOB

FP15T2 3SRC

200527
504626
544604
622172
504657
544627
622172
203715
504660
pa3705
543706
740200
602223
103652
602217
203787
544565
7402499
682223
143744
143723
143717
622172
RB3I7U5
744010
741100
602267

777777
343704
543704
200527
504610
544610
602243
203704
544702
602245
544763
602245
2837104
544660
440543

744008
103652
602260
204565
744010

> 20 >

SYBTITLE FPOINT=NON

#FNORA

LAC 0PCODE
AND (UNTFL)
SAD (CAL)
JMP®  %FNOR,
AND (UN)

SAD (UN)

JMP# %FNOR,

LAC 4FAC2
AND (377717
DAC AFAC2
SAD #FACS
SZA ‘

JHP %FNORA=1
JMS OCHECK
LAC %FAC4
SAD %FAC4A

SZA
JUP %FNORA=1
DZM %FACL
DZM %FSIGN
DZM %4
JMP®  %ENOR,
LAC %FACZ

RCL

SPA

JMP %FNORB

/
/DECREMENT EXPONENT,

/

/
/ROTAT
/

£

LAW =1
TAD %FACL
DAC AFEACY
ILAC OPCODE
AND (DP)
SAD (DP)

JMP 46

LAC %FACYH

SAD (777877)
JMP .y +D

SAD ($77)

JMP ,+3

LAC %FACY

SAD T (877717)

1SZ UNDFLN

CLL

JHS OCHECK
JMP %FN,
LAC %FAC4A
RCL

/1F %FAC2 = %FACS3

/STRIP SIGN IN CASE OF

/MINUS ZERO,

/AND AC=8 CLEAR

/THE EXPONENT AND SIGN THE EXIT

/MITH THE FLT ACC IN ABSOLUTE @ STATE,

/CLEAR SIGN
JEXIT

/1F BIT @ IS ON EIT
/1F NOT KEEP ROTATING

/RANDEX SAD

/EXPONENT UNDERFLOW

o o o o o o o o o o o o o o o o o o o
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02253
g2254
82255
B2256
gees7
02260
p2261,
02262
82263
52264
02265
pR266
02267
622790
82271,
p2272
62273
g2274
g2275
82276
82277

32300
pR301
p2302

- p2303

02304
B2305
02396
B2307

DLV VTV ISV ADIDAODIIDND

Peleoins i el v s o v

FP1572 SRC

044565
283717
740010
p437u7
B44227
203706
740010
n43706
203705
740019
na371s
602224
200586
741200
622172
200541
741209
622172
1495386
140541
622172

anpuLa

2037104

n43714
203745
643711
203746
043712
6225100

VLI PNDNIXPPCCB>>UIPDOT>LUO

TRV >

SUBTITLE FPOINT=NON

DAC %FAC4A
LAC %FACA

RAL
DAC %FAC4
DAC GUARD

%FN, uﬁc %FACS
RAL
DAC AFACS
LAC #FAC2
RAL
DAC %EAC2
JMP %FNORA

%FNORB LAC OVRFLI

SNA

JMPs %FNOR,
LAC UNDFLN

SNA

JMP# %FNOR,
DZM OVRFL1
DZM UNBFLN
JMP# ZAFNOR,

/u“--n- ------- bbbt ol N

/

JUSED AS FMQ

/HOLD THE FLOATING ACCUMULATOR (%FH4)
/CALLING SEQUENCES

JMS

ST™SNNTNIN N

FH, 9]
|LAC
DAC
LAC
DAC
LAC
DAC

' JMP#

/

/

/ROUND AND INSERT SIGN (%FIR,)

%FH
NEXT INSTRUCTION

/CALL (VALUE IN FLOATING ACC)

/RETURN (VALUE IN FLOATING ACC AND HELD AC

#FACL  /ZEXPONENT

#HACY

%FAC2  /HIGH=ORDER MANTISSA

%HAC2

#FACS /LOW~0RNDER MANTISSA

4HACS
AFEH JEXIT

/..-—u-u-n-—---,. nnnnn -~

/CALLING SEQUENCE}

JMS

NN

/THE RESULT IN THE FLOATING ACCUMULATION IS ROUNDED ACGORDING

”%EIRQ
4@/}
7770004777776

NEXT INSTRUCTION

/SUBR GALL

/ROUNDOFF BT
JEXTRACT MASK
/SUBR RETURN

/TO THE MODE (SINGLE/UOUBLE PRECISION)
/

c o o o o o o o o o o o o o o o o o o o OO
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p231v
P2311
g2312
02313
p23la
p2315
p2s16
B2317
p232@

2321
#2322
02323
92324
02325
92326
62327
823380
p2331

32332

p2333
02334
P2335
p2336
p2337
92340
02341
P2342
02343
32344
n2345
P2346

02347
02350
82351

P23b2.

02353
82354
32355
02356
02357

AN DBODDVDIDDDOUIT

VXV DVIDOD

FPl5T2 SRC

poBuLe
140540
209527
504670
544644
602531,
504620
544620
602531

204557
745102
602334
744020
200527
534610
544604
602554
442310
4423519
6225108
750010
362314
44280
343706
522319
643706
750019
343705
p437u5
740109
682356

744028
343705
203706
749020
522310
p43706
103664
442310
6223810

DXV0 VB0 00>

P>V V>AAXDXX> VDDV C>N

SUBTITLE FPOINT=NON

“F 1R,

@

DZM OVRFLR
LAC OPCODE
AND (URIFL)
SAD (CAL)
JMP %F IREX
AND (UR)

SAD (UR)

JMP %F IREX

/+1 TO FMA IF %FAC4 ]S NEGATIVE

AFIREX

AFIRLA

/

LAC GUARDE
SPAISTL

JMP ZF IR, A
CLL

LAC OPCOOE
AND (DP)

SAD (CAL)

JMP AF IR, A
182 AF TRy
I1S7 #F IR
JMP #F IR,
GLK

TAD®  %FIR,
182 - AFIRy
TAD 4FACS
AND®  %FIR,
DAC #FACS
GLK

TAD FAC2
DAC %FAC2

SMA

JMP %F TRA

/GUARD BIT SET FOR QP

/GET ROUNDOFF BIT,

/POINT TO MASK,

/ADD TO LOW=0RDER RESULT TO PERFORM ROUNDOFF,
/MASK OF INSIGNIFICANT PORTION,

/KEEP LOW=ORDER RESULT,

/GET OVERFLOW BIT,

/ADD TO HIGH=-ORDER RESULT,

/OVER FI.OW INTO SIGN BIT?
/N0

/ROUND=OFF CAUSED NUMBER TO OVERFLOW INTO SIGN BIT,
/ROTATE %FAC2,%FAC3 RIGHT ONE BIT AND INCREMENT EXPONENT,

/

#F IRA

RCR
DAC %FAC2
LAC %EACS
RAR

AND#  %FIR,
DAC %FACS
JHS INCEXP
152 HFIR,

JMP “F IR
yEJECT

/TRUNCATE

/POINT TO RETURN ADDRESS
JEXIT

c o O o o o o o0 O
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. R2368

p2361
PR362
2363
02364
P2365
N2366
02367
02370
02371
02372
PR2373
02374
2375
gR376

02377
024080
p24v1
p2ap2
g2403
g2404
PR4W5
62406
pe4p7
p2410
p2411
p2412
p2413
P44
p2415
BR416
p2417
pR420
p2421
pe4e?2

VDTV VVVVIIVVV BV DADTTIT AT VALV VDU

FP15T2 SRC

pHOLLn
203705
504626
043717
203795
504660
BAB7UY
203711
243717
504626
p43723
203711
504660
p43711
622360

PRODBY
203705
543706
740200
741000
602414
203711
543712
740200
602412
602414

442377
622877
143794
143715
143706
143707
144557
144565
622877

VDV VIV VDVXTOD>TVDP>>NIT> VXDV IDDOODT NP

SUBTITLE FPOINT=NON

/SIGN CONTROL (STRIP SIGNS) (%FS,)
/CALLING SEQUENCE}

/ JMS %FS, /CALL
/ NEXT INSTRUCTION /RETURN
/

/THE SIGN BIT OF THE FLOATING ACC IS STORED IN BIT ¢ QF
/STORAGE WORD %J4, THE SIGN TBIT OF THE HMELD ACC IS
/EXCLUSIVE OR'ED WITH IT AND THAT VALUE IS STORED IN BIT @ OF
/%FSIGN, RETURN IS MADE WITH BIT # OF BOTH THE

/HELD ACC AND THE FLOATING ACC SET TO 2ZERO,

/
/
AFSy @
LAC 4FAC2 /SIGN WORD OF FLOATING ACCUMULATOR
AND (400080 /KGEP ONLY THE SIGN
DAC %d4 /STORE IT
l.AC %FAC2 /GET SIGN
AND (877777 /WORD AGAIN AND KEEP
DAC wFAC?2 /ONLY THE ABSOLUTE VALUE
|,AC %#HACZ /SIGN WORD OF HELD ACCUMULATOR
XOR %4 /LIKE SIGNS=8, UNLIKE SIGN=1
AND (40PURB /KEEP ONLY THE SIGN AND
DAC AFSIGN /SAVE IT
LAC nHACZ /GET THE SIGN WORD,
AND (377777 /0F THE HEALD ACC AND,
DAC %“HACZ2 /STRIP OFF THE SIGN,
JMP# %FS, /EXTT
/CHECK THE FLOATING AC'S TO EQUAL ZERQ
CACP ?
LAC %FACZ
SAD 7FAL6
SZA
SKP
JMP CACHUEX+2
LAC %HAC2
SAD %HAGS
SZA
JMP CACUEX
JMP  #3
CACOEX [SZ CACM
JMP# CACH
DZM %FALl
DZM /FALZ

DZM %FACS
DZM %FAC4
DZM GUARU
DZM %FACA4A
JMP# TACH

/----‘---’--ﬂ----—-ﬂq-

/swaCH THE FLOATING POINT ACCUMULATOR
/AND THE WELD ACCUMULATOR,
/CALLING SEQUENCE ]

O O O O O O O O

o o o O O O O 0O O

o O O O

O



O

o o o o o o o o o o o o o o O O

o O O

PAGE

41

p24235
G2424
¥2425
02426
p2427

p243p

PR431,

02432
92433
32434
B2435
p2436
22437

02440
B2441
02442
82443
p2444
n2445
p2446

p2447
p2459
02451
32452
§2453
02454
@2455
p2456
pR4s7
P2460
02461
¥2462
n2463

DV DVOD

BV VIV VBV VDTTVDAOX

W/ DO DDV IVDOD

FPioT2 SRC

n195%193630]
2D3704
0142360

@43710

203705
042560

293711

p43795
202560

p43711

203706
B42564
203712
043706
202360
p43712
622423

PRORYD
143713
143707
144571
144557
144564
203705
504626
P44579
203711
504626
144566
102362

XVHXLBO0 B VXD

LIV VDVD

SUBTITLE FPOINT=NON

/ JMS %SWICH
/ NEXT INSTRUCTION
/

/SUBR CALL

/RETURN

/THE ACCUMULATOR AND LINK ARE CLOBBERED BY
/THIS SUBROUTINE, TEMPORARY STORAGE WORD %J5 IS ALSO

/CLOBBERED,
/
%SWICH 9
LAC #FACL
DAC AES
LLAC AHACL
DAC %#FACY
LAC %S,
DAC #HACL
/
LLAC #FAC2
DAC %FS,
LAC aHAC2
DAC #FAC2
LAC #FS,
DAC AHAC?Z
/
LAC 4FACS
DAC “FS,
L.AC %“HACS
DAC HEACS
LAC AFS
DAC AHACS
JMP s %#SWICH
/
/-——u'--g----vv—-:-'!-"wnﬂ
/
/GENERAL FLOATING ADO
/CALLING SEQUENCE}
/ JMS AEA
/ 32742
/ NEXT INSTRUCTION
/
/
/
%FA, @
D2ZM %HAC4
DZM %FAC4
NDZEM %MQ#
DZM GUARD
DZEM SWITCH#
LAC %FACZ
AND (480089)
DAC %JA4%#
LAC %HAC2
AND (400p0e
DAC #F%# ~
JMS %FS,

/EXPONEN
JUSE TEM
/STORAGE

TS
PORARILY FREE
FOR

/WORD MANIPULATION

/HIGH=0RDER MANTISSAE,

/LOW=0RDER MANTISSAE

/CALL CAY
/MAXTMUM

/S1GN OF

/SIGN OF
/STRIP S

GEND INFLOAT ACC, ADDEN IN HELD ACC)
SHIFT (26 S,P,, 34 D,Py)
/SUBR RETURN

FMB

FMA = THE COMPLIMENT OF QORIGINAL XFAC IF FUNCTION IS NOT AQU
IGNS AND GET ABSOLUTE

o O

o o o o o O o o o o o o o
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PAGE 42 FP15T2 SRC SUBTITLE FPOINT~-NON

/1F FMB=p = EXIT = AND KEEP ORIGINAL FMA,, *#1 TO SWITCH
/1F FMA=® = EXIT AND EMB TO FMA'S

P2464 R 2837¥5 R LAC %FAC2 /FMB (HIGH)
82465 R 543706 R SAD %FAC3 /FMB (LOW)
B2466 R 740200 A SZA '
P2467 R 602560 R JMP 411
02470 R 203710 R l.AC AHACL
92471 R @43704 R DAC %FAC1
p2472 R 203711 R LAC %HAcg /FMA
22473 R p43705 R DAC %FAC2 /TO FMA (HIGH)
p2474 R 203712 R LLAC %HACS /FMA
2475 R 43706 R DAC %FACGS3 /TO NEW FMA (L,OW)
22476 R 444564 R 152 SWITCH
02477 R 603617 R JMP %FAEX /FMB = @
/FMB NOT = ©
p2509 R 203711 R LAC %HAC2 /FMA
02501 R 543712 R SAD %HACS
02502 R 748299 A SZA
p2503 R 741009 A SKP
P2594 R 603917 R JMP %F AEX /FMA = p
p2505 R 2083714 R BEALT  LAC #FAC1  /DETERMINE EXPONENT DIFFERENCE
P2506 R 740001 A CMA / (ADDEND~AUGEND=1)
p2587 R 343719 R TAD AHACI,
22510 R p43726 R DAC %5
#2511 R 7411U0 A SPA /1F MINUS DO NOT SWITCH %FACL GREATER THAN %HACL (FMB > FMA)
p2512 R 602516 R JMP %FAT,B /vr400 NOT SWITCH
p2513 R 162428 R JMS %ASWI1CH
P2514 R 444564 R ISZ SWITCH /HARDWARE FMA > FMB BEFORE ALIGNMENT
#2515 R 6062545 R JMP %FA,T  /ALSO
p2516 R 203744 R %FAT B LAC %FACL
B2517 R 243714 R XOR %HAGL
P2520 R 504626 R AND (4000%0)
02521 R 741200 A SNA
p2522 R 6£2541 R JMP %FAA /EXPONENT SJGNS SIMILAR
/EXPONENT SIGNS UNLIKE
p2523 R 203744 R LAC %FAC1
@2524 R 741160 A SPA
¥2525 R 602532 R JMP 45
@2526 R 203712 R LAC %HAC1
Y2527 R 740001 A CMA
g25380 R 343744 R TAD %FACY
P2531 R 682554 R JMP 4 *3
#2532 R 740901 A CMA
#2583 R 343710 R TAD %HAC1
p2534 R 741103 A SPAICMA
P2535 R 6P300Y R JMP %FAE ¢ X /0UT OF BOUNDS
p2586 R 344704 R TAD (43)
#2537 R 741190 A SPA
p2540 R 693042 R JMP %F AE ¢ X /0UT OF BOUNDS
P2541 R 443720 R %FAA 1S2 %45
@2542 R 741060 A SKP
PR2543 R 6026UH R JMP %FAB,B /EPA=EPB
#2544 R 203720 R LAC %J5

I
|
|
|
|
|
i
|
|
i
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82545
62546
p2547

02550
82551
02552

02553

82554
82555
02556
p2557
02560
p2561
02562

72563

#2564
02565
02566
02567
52570
02571
42572
82573
62574
52575
p2576
w2577

U2600
02601,
p2602
02603
02684
2605
hwa6ué
p26uv7
02610

p2611

P2612
p2613
w2614
p2615
P2616
v2617
2620
p2621
p2622
P2623

polevipes)

VDV VVDD OO0

DD VIV VXDOVDVDITODDD

VUV DOVDIDDTAOTLDD

FPL5TZ2 SRC

362447
751108
603919

203711
744020
043711
203712
740020
p43712
203713
740029
B43713
443720
602550

203713
744100
672600
_upoe?
504620
544620
602601
203712
344643
p43712
750010
343711
543711

203713
044571,
1437148
1437187
204564
144564
741200
602624
203711
543705
7419909
602620
203712
744001
343706
602644
283711
740091
343705
6026357

R
A
R

VP X XDV BVDID >

VDPVDVDDI>POAAP>PDDNVP> DDXVCDT

AP D>V> T

SUBTITLE FPOINT-NON

TAD# %FA,
SPAICLA

JMP

%FAE 4 X

/EXPONENTS GREATER THAN MAX ALLOWED 32/42

/
/SHI%FT THE ADDEND RIGHT DELTA TIMES,

/

%FAB LAC
RER
DAC

L.AC

RAR
DAC
LAC
RAR
DAC
182
JMP

AHAC?2

AHAC?Z
AHACS

#HACS
%HAC4

%HAC4
%5
%F AB

/FINISHED SHIFTING?
/NOy s CYCLE AGAIN

/1F ROUNDING IS REQUESTED = AND BIT @ OF %HAC4 1S SET = ROUND

/
LAC

JMP
LLAC
AND
SAD
JMP
#RL LAC
TAD
DAC
GLK
TAD
DAC

%HAC4

SMA!CLL,

#FAB B
0FCODE
(UR)
(GR)
KEAB B
AAC
(1)
%HACS

%HACZ
%HAC2

/D0 NOT ROUND

/D0 NOT ROUND

/SWITCH ONLY ACCUMULATORS NOT EXP TO GET %HAC2 GREATER

AFABWB  LAC
DAC
DZM
DZM
LAC
DZM
SNA
JMP
LAC
SAD
SKP
JHP
LAC

%HAC4
%MQ
%HAC4
%F AGA
SWITCH
SWITCH
%F ABB1
%HAC2
4F AC2

2
%HACS.

CMAICLL

TAD
JMP
LAC
CMA
TAD
JMP

%FACS
%FABB3
%HACZ

4FAC2
%F ABB2

/SAVE FQR DEBUGGING

/START A NEW SWITCH MONITOR

/FMB
/FMA

O 0 0O 0 O 0 0O 0 O O 0O O 0 0O 0 O O 0 O 0 o

O
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ga624
PR625
2626
w2627
p26syd
22631
2632
2633
02634
@?635
22636

02637
32649
02641
p2642
02643
n2644
82645
82646

02647
82650
82651
02652
02653
pR654
02655
02656
82657
62660

P2661
82662
82663
02664

02665
P2666
#2667
02670
p2671
92672
02673
p2674
p2675
02676
02677
w2700

DV VSV VDBVODT DAVTVVAIDVA

DGO

B BVDV VDAV IV DO

FPL>T2 SRC

2037U5
r“4\3713,
741080
602634
?ﬂ37wn
744Ewl
343712
602644
2037¢5
740081
343711

7408160
6@2647
204795

342423

602432
741400
602647

612641

444564
203711
744829
#43711
2p3712
740020
Ba3712
203713
740029
P43713

20@527
504575
544576
682774

203721
740100
602705
203713
182013
B43713
203712
740401
602700
744009
344643
O4371d

> VA>TV VIV VL B> DP VD> >TT

DO

TP DDV

SUBTITLE FPQINT-NON
%FABBL L AC %FAC2
SAD %HAC2
SKP
JMP 4 +5
LAC %FAC3
CMAICLL
TAD %HACS
JMP %F ABBS
LAC %FAC2
CMA
TAD %HAC2
/SWITCH ONLY %FAC2, AND
%FABB2 SMA

JMP %FAH,C=1

1.AC <AFAB c)

DAC %SWICH

JMP %SWICH*7
%FABB3 SZL

JMP %FAB,C=1

JMP 7FABBZ+2
/NOW SHIFT ADDEND RIGHT

152 SWITCH
%FAB,C LAC %HAC2

RCR

DAC %HACZ

LAC %HACS

RAR

DAC %HACS

LLAC %HAC4

RAR

DAC %HAC4

/THE EXPONENTS ARE NOW EQUAL,

/FMB
/FMA
/FMB

/FMA
3 WITH CORRESPONDING %HAC2, AND 3

/FMASFMB

ONE MORE TIME
/FMBSFMA

IF THE SIGNS ARE UN| IKE

/NEGATE THE ADDEND BEFORE ADDING, AFTER ADDING IF THE
/SUM IS NEGATIVE THE ADDEND MUST BE LARGER, THE SJGN OF
/THE SUM WOULD THEN BE THAT OF THE ADDEND

LAC OPCODE
AND (OP6T09)
SAD (ADD)
JMP %F ANGY

/FSIGN = 4P0RU0 /L IKE SIGNS
/FSIGN = gp920D /UNLIKE

LAC A#FSIGN

SMA

JMP #FAC
%PFAC  LAC %HACA4

JMS %ANEG,
DAC %HAC4

LAC %HAC3
CHMAISNL

UMP  +3

CLL

TAD (1)

DAC %HACS

SI1GNS
/NEGATE ADDEND

/SUBTRACT UNLIKE ,,, REALLY ADD
/SUBTRACT LIKE

JNEGATED LOW=ORDER ADDEN

o o 0o o o o o o o o oo o o o o o o o o o ©
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27081
g2702
2703
02704

82705
82706
92707
02718
02711
p2712
02713
p2714
B2715

32716
92717
82720
p2721
52722
p2723
82724
02725
nR2726
BR727

22730
72751
D272
82733
BR734
92735
02756
82737
02749
82741
p2742
82743
P2744
B2745
82746
p2747

VAL OTDTAOD VDOV O

VDDV VLV0

DDV VDDV VUV ADATD

FP15T2 SRC

283711
741401
344643
043711

203745
744@&@
J4SIWb
2037@6
74@@8@
@43706
283797
74@@£A
744029

343713
043707
750910
343706
343712
n43706
750010
343705
343711
#43705

2093705
740160
602750
2063767
102013
843747
203706
740491
602743
744090
344643
p43706
203785
741401,
344643
943785

VXXD> DT> >>>U XD VB> [T >

DI TVAVP>ADP>PVB N>

SUBTITLE FPOINT=NUN

l.AC 4HAC2  /HIGH=OR
CMAISZL /1F OVER
TAD (1 /NEGATIN
DAC #HAC2  /END OF

/WHEN COMPUTING THE EXPONENT THE
/10STEAD OF THE TWO'S COMPLEMENT
/0F THE AUGEND SO THAT OVERFLOW
/SIGN DETERMINATION

/

/

AFAC LAC %F AC2
RGR
DAC %F AC2
LAC %FACS
RAR
DAC %FAC3
LAC %FACA
RAR
CLL

/

/BEGIN THE ADDITION,
/

TAD %HACA
DAC %FACH

GLK
TAD %FACS

TAD %HACS
DAC %FACS
GLK

TAD #FAC2
TAD %HAC?2
DAC 4FAC?2

/1F SUM 1S NEGATIVE, COMPLEMENT
LAC %FAC2
SMA
JMP %FAD
ILAC %FAC4
JMS /ANEbn
DAC %FAC4
LAC #FACS
CMAISNL
JMP  +3
GlLL
TAD (1)
DAC  %FACS
LAC %FAC2
CMA!SZL
TAD (1
DAC %EAC2

/A FORCED SHIFT OF %FAB AND %FAC
/SHIFT BACK IF BIT 1 OF %FAC2 IS

DER ADDEND

FLOW FROM

6 LOW=-0RDER ADDEND

NEGATION

ONE'S COMPLEMENT WAS USED

. THIS WAS 70 FORCE A RIGHT SHIFT
WOULD NOT INTERFERE WITH SUM

/HIGH=ORDER AUGEND
/1=BIT RIGHT

/LOW=0RDER AUGEND

/RIGHTMOST BIT QF %FAC4 DRQPS OFF, (WHO CARES BABY)

/LOW=0RDER SUM
/1F OVERFLOW FROM ADDITION

/HIGH=O0RDER SUM
THE ANSWER AND THE SIGN OF THE SUM

WAS PREVIOUSLY INITIATED
= @

Q

o o O o O O O
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02750
B2751
02752
02753
82754
32755
82756
w2757
82760
2761

P2762
02763
02764
62765
82766
pR767
82770
82771
92772
p2773

82774
02775
82776
#2777

g3000
B300 ),
P3002
3003
pIND4
B30n5
p3006
B30un7
ps01a
B30Ll

B3P12
P3013
p3014
n30815
B3016
03817
p5020
B3021
p3022

VIV

profisvireiieviie s ivviis e o s e e )

LDV DODOVDODBT

FP15T2 SRC

203705
504706
741&@@
602762
544707
602762
203787
p44557
193664
603017

DV

2037497
744010
043797
203706
748010
043706
203705
740014
pa37us
603017

LA DT> VDT>

283721
741102
602677
692705

AV >»> 0

203794
243/1%
5046&6
7412wm
603017
2@37&4
74@1&@
603012
1082423
444504

T VTV

203705
543706
740200
741009
603010
2Up527
504575
544576
603042

TV >22>T

SUBTITLE FPOINT=NON

¢1F BIT1=1 INCREMENT EXPONENT BECAUSE OF THAT FQRGED SHIFT
/AND SET GUARD BIT FOH ROUNDING
AFAD LAC 4#FAC2
AND (ADDL5)
SNA
JMP
SAD
JMP
LAC
DAC
JMS
JMP
/SHIFT BACK
AFAD,D LAC
RCL
DAC
.AC
RAL
DAC
LAC
RAL
DAC
JMP
/1F FSIGN =
/1F FSIGN =
%FANGL  |.AC
SPA
JMP %PFAC
WJMP /FAC
/EXPONENT DIFFERENCE TO
/EXPONENT REAVULATION
AFAEWX LAC % FACl
X0R AHALl
AND (ﬂ@ﬁ@@@)
SNA
JMP
LAC
SMA
JMP

%FAD,0
(JMS)
%FAD D
4F AC4
GUARD
INCEXP

HEAEX
HERE
%FACA

/DETERMINE ANSWER SIGN

%FAC4
%FACS /SHIFT BACK

%FACS

4#FAC2

%FAC2
%F AEX
ﬁﬂ%ﬁﬁw
400000
%FSI1GN

/LIKE SIGNS
- /UNLIKE SIGNS

/ADD UNLIKE = REALLY SUBTRACT
/ADD LIKE
GREAT TO COMPLETE QPERATION

%F AEX JEXP SIGNS EQUAL
%FACY
%FAEXX
JMS %SWICH
152 SWITCH
/FAC REGISTERS MORE + ,
/1F FAC2 AND FAC3 = ©, HAC REGISTERS MORE +
/S0 THEREFORE SWITCH REGISTERS AND KEEP SIGN
4FAEXX LAC %FAC2

SAD %FACS

SZA
SKP
JMP
LAC
AND
SAD
JMP

AFE /SWITCH TO GET %FAC LARGER (MORE POSITIVE)

%FE
OPCOQUE
(0P6T09)
(ADD)
ARSIGN

“FAEX

o o o o o o o o o o o o o o o o o o o o o ©
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B3%23
23024
33025

B3026
BEp27
RI’RT:
p3B31
03032

P3NS3

B3n34

03035
URTRTS
03037
B3040
BSBAL
83042
03043
D044

B3p45
B3046
B3047
#3050

UNYIR-Rt

p30p52
p3853
p3p54
P3055
B3p56
03057
#3060

0T

FP1bT2 SRC

203724
741209
603055

204570
143721
204564
504643
741208

182017
603056
204570
750140
204626
643721
603056
203721
741209
603054

204566
543721
204564
504633
741209
192017
663056
204570

243721,

182172

T I

DXV OOV

SUBTITLE FPOINT=NON

LAC %FSIGN
SNA /SKP TO SUB LIKE SIGNS
JMP GOTOGO /SUB UNLIKE SIGNS
/%FSIGN = 400VYP TO SUBTRACT LIKE SIGNS
LAC %d4%
DAC %FSIGN /BECOMES "A" SIGN
LAC SHITCH
AND (1)
SNA
/COMP ASIGN
JMS %SNEG
JMP %F AEXT
GOTOGO LAC %J4%
SMAICLA
LAC (489290)
DAC %FSIGH /BECOMES A" SIGN
JMP %FAEXT
ADSIGN LAC %FSIGN

SNA
JMP GOGUGO /ADD LIKE SIGNS
/A0D UNLIKE SIGNS %FSIGN = 432009
LAC %F% /SIGN OF FMA
DAC %FSIGN /BECOMES "A" SIGN
LAC SWITCH
AND (1)
SNA

JMS %SNEG,

JMP %FAEXT
G0GOGO | LAC %J4%

DAC %FSIGN

SFAEXT JUMS  %FNOR,
152 HEA /BUMP FOR EXIT
JMP# HEA, /EXIT

/

/WHEN SWITCH = ¢, HARDWARE FMB > FMA ,,, THEREFQRE COMP ASIGN
s EJECT

c o o o O o o o O o o0
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33061,
p3062
23063
03064
p3065
p3066
03067
83070
23071
238072
05p73
53074
n3n75
03076
B3077
63100
03101
03102
381,03
p3104
B3185
03106
03107
03110
23111
08112
83113
p3114
p3115
23116
B3117
p8120
p3121
83122
23123
03124
23125
B3126
D127

T VDIV XDV VDDAV VDO DAV D LT DIIVVIIDIDANDNTDBTAA

FPL5T2 SRC

pRouveH
744060
143717
144557
203704
3467lﬁ
P43704
208527
504610
544617
603112
203744
504655
746”1@
742@1@
742018
742019
740010
B49530
2@@513
24@b16
5045//
7492%”
603152
603120
2n3704
@4@56&
ZEﬂblé
24“516
741100
6031352
203710
741348
693127
2ﬂ®559
7411880
440536
603142
200530

SUBTITLE FPOINT=NON

/p--wuww--~u--m--nm-q

/

/GENERAL FLOATING MULTIPLY (%FM,) NON-EAE
/CALLING SEQUENCE}

/
/
/
/

JMS

NEXT INSTRUCTJON

AFM,

/CALL
/RETURN

/THE ARGUMENTS ARE IN THE FLOATING (%FAC1=3) AND

/HELD ACCUMULATORS (%HAC1m3$), THE FLOATING ACCUMULATOR IS
/THE MULTIPLICAND AND THE HELD ACCUMU|LATOR THE MULTIPLIER,
/1F EITHER ARE ZERO,

/AGC,
/
%FM

#FM2

HEM2A

wFM3

2
CLL
DZM
DZM
LAC
TAD
DAC
LAC
AND
SAD
JMP
LAC
AND

THE EXPONENT IS

UFAC4
GUARD
" AFACL

%HACY
%FACL

OPCODE

(DP)

(0P)

%F M2

%FACL

(777)

CLLIRTL

RTL
RTL
RTL
RAL
DAC
ILAC
XOR
AND
SZA
JMP
JMP
LAC
DAC
LAC
XOR
SPA
JMP
LAC
SPA
JMP
LAC
SPA
152
JMP
LAC

TEMP
%XFACY
AXHALL
(429)

%F M1
%FM2A
%FACY,
TEMP

%XFACL
%XHACL

%F M1
%HACL

AFMS
TEMP

OVRFL1
L
TEMP

RETURN 1S MADE WITH @ IN THE FLOATING
COMPUTED FIRST,

/ENTRY EXIT

JEXFONENT OF MULTIPLICAND
/ADD EXPONENT OF MULTIPLIER
/SAVE EXPONENT QF PRODUCT,

/UNLTKE SIGNS

/UNLLTKE SIGNS

/LIKE SIGNS WERE NEGATIVE

c o o o O O O o0 o ©
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P3130

p3131,

B3132
035133
p3134

p3135
P3L36
73137
B3140
p3141
p3142
03143
33144
83145
85146
03147
p3150
p3151

p3152

p3153

835154

PS155

8156
p3157
5160
p5161
Zdlb?
P3163
p3164
P$165
D$166
n5167

03170
p3171,
65172
03173
88174
B3175
p5176
83177
B3200
88201,

mviees i ] s s |

IV V VDDAV IJODTIT

WL DTV DBDIVO

VXV TVOVVODT

FPL>TZ SRC

740100
44p557

1023569
102877
623061

203706
143706
p43716
203705
143795
n43715
203715
543716
740299
741000
603225
143714
143707
144567
144965

283715
744929
943715
203716
740020
943716
203714
740021
043714
204567
740020
044567

263712
744010
H43712
283711
740018
J43/ll
741200
693222
744189
6@31b4

= >

XV

VDT>V

B>>U> >0 V>T

SUBTITLE FPOINT=NON

SMA
182 UNDFL1

/(*EPA)+(+EPA) STAYED POSITIVE

%FML JMS “F Sy /GET SIGN AND ABSOLUTIZE,
JMS CACY
JMP# %F M,

/

/CHECK MULTIPIGAND FOR ZERDAND SAVE IN WORK AREA,

/
LAC AFACYS /1.OW=QRDER MULTIPLICAND
DZM HEACS /CLEAR FOR SHIFTING IN PRODUGT
DAC %3 /SAVE 1T,
LAC AFAC2 /HIGH=O0RDER MULTIPLICAND
DZM 4FAC2 /CLEAR PRODUGT AREA FOR SHIFTING,
DAC %d2. /NOT B4,y SAVE IT
LAC %42
SAD %J3
SZA
SkP
JMP %FMC
DZM %J1 /INITIALIZE CARRY EXTENSIONS
DZM #FACH /
DZM %J1A#
DZM %FAC4A#

/

/THE MULTIPLICATION IS PERFQRMED BY A SERIES OF ADDS

/THE MULTIPLICAND IS ADDED TO ITSELF AND SHIFTED FOR EVERY
/1=B1T OF THE MULTIPLIER, THE ADDITION STOPS WHEN THE
/2-WORD MULTIPLIER 1S B,

/
%FMA  LAC %2 /SHIF THREE
RCR /WORD MULTIPLICAND
DAC %2 /ONE
LAC %3 /BIT
RAR /RIGHT
DAC %3
LAC %1 /3RD WORD EXTENSION OF MULTIPLICAND
RAR
DAC %dt
LAC %J1A
RAR
DAC %J1A /4TH WORD EXTENSION
/
LAC KHACS /SHIFT TWO WORD MULTIPLIER

RCL /ONE BIT LEFT

DAC %HACY /1F HIGH=ORDER WORD 18 ZERQ,
LAC %HAC2 /THE MULTIPLIER MIGHT BE ZERO
RAL /

DAC %HAC2 /

SNA /1F MULTIPLIER 2?7

JMP %FMB /MAYBE

SMAICLL /NQy, IS MULTIPLIER BIT @ SET ?
JMP %FMA /NOy, CYCLE AGAIN

O 0 O O O O
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p3202
03203
33204
p3205
3206
33207
93210
p3211
B$212
83213
P5214
03215
93216
$3217
03229
g3221

53222
73223
55224

23225
93226
3227
#3230

= T

Py

DAV

FP15T2 SRC

204565
344507
(144565
750018
343767
343714
u43/w/
750010
343/96
343716
b437u6
759019
343/lb
343705
G43705
603154

283712
740209
603154

283787
J44b5/
1@21/&
623661

VD> DVV>L VP> DO

= > 3

Pl s e v)

SUBTITLE FPOINT=NON

/

/AQD THE THREE WORD (INCLUDING EXTENSION) MULTIPLICAND TO THE
/BUILDING PRODUCT IN THE FLOATING ACC,

/
.AC %FAC
TAD %J1A
bAC /FAC
GLK
TAD
TAD
DAC
GLK
TAD
TAD
DAC
GLK
TAD
TAD
DAC
JMP

4A
4A

AFACY
%1
%FAC4

%FACS
%d3
#FAC3

%2
4FAC2
sFAC2
AEMA

/YES,, ADD MULTIPLICAND TO PRODUGT
JEXTENSION OF MULTIPLICAND (3RD WORD)
/3RD WORD OF BUILDING PRODUCT

/ADD OVERFLOW FROM LINK TO 2ND WORD
/2ND WORD OF BUILDING PRODUCT

/ADD QVERFLOW FROM LINK TO FST WORD
/0F PRODUCT

/CYCLE AGAIN

/AT % FMB THE HIGHHORUER MULTIPLIER WORD IS ZERD,

/TEST LOW=ORDER
/
“FMB LAC
SZA
JMP
/

ZEX]T ROUTINE,

WORD »
%HACS

~FMA

%FMC LAC %FAC4
DAC GUARD

JMS
JMP &
VEJECT

%F NOR 4

%FM

IF 1T 1S ZERO ALSOs EXIT,

/15 MULTIPLIER @ ?
/YES
/NQ!Q;CYCQE AGAIN

/REDUNDANT IN CASE UNNORMALIZED

/NORMAL TZE
/RETURN

o o o oo o o o o o o o o o o o o
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33231
25232
P3253
p3234
03235

63236
B3237
33240
038241
83242
p3243
D3244
03245
03246
23247
B3250
23251

B$§252

p3253
p3254
03255
B3256

B38257
03260
05261
p3262
03263

33264
B3265
83266
p3267
p3270
53271
33272
25273
93274

DV AV DVIVBLVIT T DV VDAOTCDTTV VDV

VB VDTV

FP1pT2 SRC

aupnne
2232871
Ba3714
443231
1p2569

203765
543706
740200
741009
603565
2UB27
504603

603405

200527
504575
544657
603257
209517
744010
740109

693275

203711
543712
740209
741000
603445

2083716
143/%6
102913
M43/lé
2@67“5
741401
34464d
143715
M43/lb

DDA

TV >VTAODDI >3 0 X

SUBTITLE FPOINT=NON

/GENERAL FLOATING DIVIDE (%FD,) NON=EAE
/CALLING SEQUENCE;]

/
/ JMS #FED /CALL

/ r34/=44 /NO OF BITS TO GENERATE

/ 408/1 /LEAST SIGNIFIGCANT QUOTIENT BIT
/ NEXT INSTRUCT]ON /RETURN HERE

/

/UPON ENTRY TO THE SUBROUTINE THE ARGUMENTS WERE STORED IN THE
/FLOATING POINT REGISTER (%FACLl=3)s AND THE HELD ACCUMULATOR (%HACLn3),
/RETURN [S MADE TO THE CALLING PROGRAM WITH THE QUOTIENT IN THE
/FLOATING POINT REGISTER, THE DIVISOR 1S IN THE FLOATION AC,
/
HFD, 9 JENTRY=EXIT

LACH AFED, /GET NO OF BITS (MUST BE NEGATIVE)

DAC %1 /SAVE NO OF BITS AS COUNTER,

ISZ %FD ,

JMS #FS, /SIGN CONTROL
/ABNORMAL DIVISION IF FMB 3 @ ,

LAC %FAC2 /FMB HIGH

SAD %FACS /FMB LLOW

SZA

SKP

JMP %FDG /ABNORMAL DIVISION

LLAC OPCQDE

AND (FL)

SAD (CAL)

JMP IDIVIRE /INTEGER DIVISION
/ABNORMAL DIVISION IF FMB IS UNNORMALIZED

LAC OPCORE

AND (OP6TD9)

SAD (RDIV)

JMP  #5 /EXCEPT FOR REVERSE DIVISION

LAC %XHACZ /FMB HIGH

RCL

SMA

JMP %FDY /CALCULATE EXPONENT BEFQRE FLAGGING ABNORMAL DIVISION
/NO ABNORMAL DIVISION IF FMA = @

LAC %HAG2

SAD %HACS

SZA

SKP

JMP IDEXIT /THE QUOTENT WILL = #
/NEGATE THE DIVISOR IN THE FLOATING ACCUMULATOR,

LAC %EACS /LOW=ORDER DIVISION

DZM %FACS3 /CLEAR FOR QUUTIENT

JMS %ANEG /NEGATE AND

DAC %3 /SAVE LOW~QRDER DIVISION

LAC hEAC2 /HIGH=0RDER DIVISION

CMAISZL /SKIP IF LINK ON FROM NEGATING LOW=QRDER
TAD (1 /DIVISOR

DZM #FACZ /CLEAR FOR QUOTIENT

DAC %J2

o o o o O

O
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PAGE
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73275
23276
83277
B330Y
33301
23302
23303
D3304
25305
B3306
23307
B3310
23311

P332

P3313
23314
03315
B3316
73317
03520
p3321
P8§322
03323
B5324
P3%25
p3326
p5327
RRRTY

P33
03352
33333
B3354
pE3I35
838336
p3337
23340
33341
33342

03343
23344
038345
B3346
B3347
p3350

B335
B3352

P3353

AV VIV DRDT

DDV D

FPL>T2 SRC

203744
1020138
343/1@
pa37v4
2Bp527
504610
544670
603323
2@3/&4
5@46‘35
744010
742019
742@1ﬂ
76&@1@
742019
LV ER0]
0p0513
240216
5@4517
7414@?
603343
6@6661
203704
Bapo 30
2008513
240516
74mlww
603345

203710
7411969
603340
2%656%
741109
4479536
603343
200557
740109
440537

200527
504575
544637
693353
200517
744010
7401%@
603563

203711

VP> VVOVITX

SUBTITLE FPOINT=NON

/THE EXPONENT OF THE UIVIDEND MINUS THE EXPONENT OF THE
/DIVISOR EQUALS THE EXPONENT QUOTIENT,

AFLG

wFD2

LAC 4F ACL
JMS %ANEG
TAD %HAC
DAC %FACH

LAC OPCOQDE
AND (OP)
SAD (OP)
JMP %FD2
LAC %FACY
AND (777)
CLLIRAL
RTL

RTL

RTL

RTL

DAC TEMP

LAC %XFAC1

XOR %XHACL
AND (4202)
SNA

JMP %FD1
JMP %FD4
LAC %FACY
DAC TEMP
LAC %XFACL
XOR %XHACY
SMA

JMP %FD1

/EXPONENTS WERE OF

#FD4

4F03

LAC ?HALl
SPA

JMP %FD3
LAC TEMP
SPA

1$Z OVRFL1
JMP g +4
LAC TEMP
SHA

1SZ UNDFLY

/DIVISOR EXPONENT

/DIVIDEND EXPONENT
/EXPONENT BEFORE NORMAL IZATION

/DOUBLE PRECISION

/TEMP FQR QUOTENT EXPONENT
/EPA
/EPB
/EXPONENTS WERE: LIKE SIGNS

/1 UNLIKE SIGNS
/TEMP FOR QUOTENT EXPONENT

UNLIKE SIGNS
/EPA
/EPA WAS NEGATIVE

/FROM SUBTRACTION QF EXPONENTS

/FROM SUBTRACTION OF EXPONENTS

/ABNORMAL, DIVISION NOW I[F FMB IS UNNORMALIZED

#F01

LAC OPCQDE

AND (OP6T09)

SAD (RDIV)
JMP ¥B
LAC %XHACZ
RCL

SMA

JMP ZFDG

/EXCEPT FOR REVERSE DIVIS]ON
/FMB HIGH

/ABNORMAL DIVISION

/NORMAL T ZE MANT[SSA BECAUSE HARDWARE NORMALIZES IT SONNY
/THE PROGRAM WILL NEVER EXPECT A FLOATING ABNORMAL DIVISION ON RD

LAC %HAC2

/FMA HIGH

o o o o o o o o o o o o o o O
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PAGE
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03554
B3355
P3356
03357
63360
p3361
P3362
P3363
23364
P3365
£3366
03367
23370
73371
P3372
#3373
P3374
P3375
63376
23377
P340
ps4@1
03402
03413
o344

28405
68406
23407
B3410
#3411
33412
53413
p8414
p8415
P3416
B3417
g3420
73421
B3422
33423
ps424
23425
03426
n3427
P3430
B3431
B8432
33433
B8434

VDDAV VD IVXDN DIV DALV AD

FPLoT2 SRC

504661
748200
603527
253712
744010
143712
203714
740019
#4371
777777
343704
843704
26p927
504610
544610
623401
203704
544702
603483
544703
623453
203704
544660
440541,
623543

203711
543705
741099
603440
203712
745100
603422
740031
343706
741480
741200
603454
603445
203706
745100
603432
740031,
343712
740409
603445
603454
740051
343712
741400

VDTV VDT DDXT VXD PPA>BI>VDNP D

>A> VA>T >NP VTP I>U>> N> L0

SUBTITLE FPOINT=NON

AND
SZA
JMP
LLAC
RCL
DAC
LAC
RAL
DAC
AW
TAD
DAC
LAC
AND
SAD
JMP
LLAC
SAD
JMP
SAD
JMP
LAC
SAD
I8Z
JHMP

(LAC)

%FDA=2
%RACS

%HACS
%HAC2

#HACZ

=1

%FACL
%FACL
0FCODE
(OP)
(0P)

1 %6
%FACL
(777377)
1 ¥5
(3771

5

%F ACYL
(377777)
UNDFLN
%F 01

/FMA LOY

/QUOTENT
/EXPONENT

/INTEGER DIVISION

/1F DIVIDEND < DIVISOR, THE QUOTENT WILL = @

/ (FMASFMB)

/AND IF FMB = By #1 TO INTEGER DIVISION BY ZERO

IDIVIOQE LAC %HACZ
SAD #FACZ2
SKP
JMP 1DVZ2
LAC %HACS
SPACLL
JMP 7
TCA
TAD %FAC3
SZL
SNA
JMP IDIFR
JMP O IDEXTT
LAC %FACS
SPAICLL
AMP 46
TCA
TAD %HAC3
SNL
JMP TREXIT
JMP IDIFR
TCA
TAD %HAGS
SZL

/FMA
/FMB
/FHMA

/FMA

/FMB

/FMA
/FMA
/FHMB
/FNA

/FMA
/FMA

ZFMA

FMB HIGH CHECK LOW

B 1]

> FMB
LOW

LOW

< FMB
> FMB

LOW

c O o o o o O
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03435
23436
p3437
D344
p3441
B5442
P5443
p3444
03445
03446
835447
23450
05451
B3452
03453

3454
#3455
73456
p3457
73460
P3461
96462
@5463
3464
@6465
03466
vs467
p3470
B3471%,
5472
P3473
@6474
03475
D3476
Bs477
P3I50Y
73501
BS502
g3583
23504
PI5u5

P3506

03507
55510
28511

28512
p3513
23514

p3515

VDIV VX VADOVDXDIVDUIDVOVDOITDDOOIDIDRDIOTID

00

FP15T2 SRC

741209
613445
603454
740651
343705
740106
603445
6033454
143764
143705
143706
140556
140537
140541
603600

143714
203711
504661
7402189
6@34/6
203712
744010
Ma3712
283711
740019
na3711
203716
744018
43796
?WS/Wb
74@E1ﬁ
Q4o/wb
603495
443714
2n3765%
504661
740200
6023512
203746
74409
P43796
?B3/ﬂb
74%@10
0437495
603476

203714

749051
G43714

744240

UV XXTLTDXNVDDPP P>

T 3T

SUBTITLE FPOINT=NON

SNA
JMP
JMP
jove CMA
TAD
SMA
JIMP
JMP
IDEXIT D#ZM
DZM
DZM
RDZM
D#M
DZM
JMP

/DETERMINE THE DIFFERENCE TWX THE FMA/FMB AND DO THAT MANY SUBTRAGTIONS

IDIFR DZM
Inve .AC
AND
SZA
JMP
lLAC
RCL
DAC
LAC
RAL
DAC
LAC
RCL
DAC
ILAC
RAL
DAC
JMP
I1pves I82
LAC
AND
5ZA
JMP
,AC
RCL
DAC
LAC
RAL
NAC
WMP
/FMBOB = 4
IDVC4  LAC
TCA
DAC

T0EXIT
IDIFR

%FAC2

IDEXIT
IDTFR
#FACL
%FAC2
%FACS
OVRFI,1
UNDFL 1
UNDBFLN
AFUEXIT

%d1
%HAC2
(LAC)

10VeS
%HACY

HHACS
HHAC2

%HAG2
%FACS

#FAGS
%FAC2

%FAC2
10VC
%1

%F AC2
(LAC)

[ove4
%FACS

#FACS
%FAC2

#FAC2
10VC3

A1

%Jl

/FMA < FMB
/FMA > FMB

/FMB HIGH

/FMA < FMB
/FMA > FMB
/QUOTENT WILL = ©

/DIVISION COUNTER

/FMA LOW
/FMA HIGH
/FMB LOW
/FMB HIGH

/*1 TO DIVISION COUNTER

JFMB g8 NOT = 1

/NEGETED DIFFERENCE TWX FMA/FMB

/THE DIFFERENCE TWX THE FMA/FMB HAS BEED DETERMINED
/PRIME MANTISSAS FOR SUBTRACTIONS

CLL

o o o o o o o o o o ¢ o o o o o o o o o ©
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23516
03517
B3b20
03521
B3522
038523
p8524
23525
33526

p5527
23530
3531
03552
P3533
W5534
p3535
n3536
63537
23540
w8541,
g3542
63543
23544
035545
P3546
03547
93550
p3551
#3592
23553
n3554
93555
73556
08557
23560
75561
P3562

B3563
33564
03565
03566
23567
53570
83571
23572
83573
23574
83575
03576

VAV VVDD

WAV DDAV DDO VDX DDAV ADBDRNDSADD DDLU

FP15T2 SRC

2U3766
740031
943716
2@57%3
7414@1
544946
Ha3715
143746
143/Wb

777777
044226
203796
744810
743786
283765
740019
741180
6@&61@
UQS/MJ
203716
343712
wa371e
750910
343711
346/1b

749160

663602
203712
74409
543712
203711
744010
B43711
144556
443714
603581,
603622

200527
504603
544604
440544
544603
449542
200527
504619
544604
6@56@%
14ﬁb66
140987

VDAV D>T

SUBTITLE FPOINT=NON

LLAG
TCA
DAC
LAC

%FACS

%43
#FAC2

CMA!SZL

TAD
DAC
DZM
DZM

/THE DIVISION IS DONE BY A SERJES OF SUBTRAGTIONS,
/SUBTRACTED FROM THE DIVIDEND,

(1)
%2
%FACS
%F AC2

THE DIVISOR WILL BE

[F THE RESULT 18 M;MUS THE DIVISOR IS

/LARGER THAN THE DIVIUED AND A BIT IS NOT ADDED T0 THE SHIFTED EXPONENT

%#FDA

#F0B

LANW =1
DAC FSTSUB#
LAC 4FACS
RCL

DAC %FACS
LAC 4FAC2
RAL

SPA

JMP %FDE
DAC #FAC2
LAC %3
TAD %HACS
DAC AHACY,
GLK

TAD %HAC?
TAD %2
SMA

JMP %F DD
LAC #HACS
RCL

DAC %HACS
LAC HHACZ
RAL

0AC #HAC2
NZM FSTSUB
Y %J1
JMP %FDA

JMP %FDF

/ABNORMAL DIVISION EXPECTED

4#F0C

LAC OPCODE
AND (FL)
SAD (CAL)
152 1DVBY®
SAD (FL)
152 DVBYUD
LLAC OPCODE
AND (DP)
SAD (CAL)
JMP  #4
DZH OVRFL1
D#M UNDFL1

/SHIFT BUILDING QUATIENT 1 BIT LEFT

/1F NEGATIVE, THE LARGEST POSSIBLE
/QUOTIENT HAS BEEN OBTAINED,

/SUBTRACT [.0W DIVISOR FROM
/LOW DIVIDEND

/SAVE TEMPORARILY .+ MAYBE NEW LOW=ORDER DIVIDEND

/1F OVERFLOW ADD 1 TO HIGH ORDER DIVIDEND

/SUBJECT HIGH=ORDER DJVISOR

/1F NEGATIVE DO NOT GENERATE A QUOTIENT BIT
/CONTINUE WITH OLD DIVIDEND INSTEAD OF REMAINDER
/

/

/SHIFT DIVIDEND

/

/

/HAVE ALL BITS BEEN SHIFTED

/NDy o CYCLE AGAIN
/INGEGER JUMP

/INTEGER DIVISION BY ZERO
/FLOATING ABNORMAL DIVISION

/ABNORMAL DIVISION TAKES PRECIDENCE
/OVER DP JEA FUNCTIONS

O o 0O 60 0O O O O o 0 0O o O
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n3577
P3609
B3601,

B3602
23603
23604
05605
83606
03607
p3614
3611
83612
836135
p3614
83615

03616
P3617
035620
23621
Ps622
D3623
3624
3625
03626
3627
03630
03651
B5632
23633
3634
3635
B35686
3637
ps640
3641
05642
3643
P3644
3645
03646
03647
B3650
03651

V=0

FPLbT2 SRC

140541
443231
623251

943711
740407
603614
777777
544556
103664
144556
2232451
2437@6
043706
203718
603552

744020
203716
7401029
pa3706
2A0527
504643
5446@4
1437064
283711
g44557
200236
741200
603600
200537
340541
741200
683600
20@827
504610
544619
603646
203704
544b/7
741000
140536
14@55/
14054,
603687

R
R
R

SUBTITLE FPOINT=NON

D#M
AFDEXIT 182
WJMP #

UNDFLN
%D,
%FD

/BUMP FOR EXIT
JEXIT

/AT%FDD THE DIVISOR IS LESS THAN THE DIVIDEND AND A QUOQTIENT BIT
Dy THE QUOTIENT BIT IS PICKED UP FROM THE CALLING SEQUENCE;
/1T 1S THE LEAST SIGNIFJCANT BIT AND IS ORED INTO THE BUILDING QUOTIENT,
/AN ADJUSTMENT 1S NECESSARY TO PICK=UP THE NEW DIVIDEND (REMAINDER),

/13 GENERATE

/

AFDD DAC
SNL,
JMP
LAW
SAD
JIMS
DZM
LAC#
XOR
DAC
LAC
JMP

#HAC2

yt4

=1

FSTsus

INCEXP

FSTSUB
4D,
%EACS
#EACS
%HACL
%FDB

/NEW=HIGH=ORDER DIVIDEND

/GET LEAST SIGNIFICANT BIT, OR IT
/INTP THE LOWSORDER QUOTIENT WORD
/SAVE NEW QUOTIENT

/GET LOWmORDER REMAINDER

/GO BACK AND SHIFT QUOTIENT

/

/AT 4FDE THE LARGEST POSSIBLE QUOTIENT HAS BEEN OBTAINED, THE
/QUOTIENT WAS SHIFTED LEFT ONE BIT TOO MANY, SHIFT IT 8ACK 1 BIT
/AND INCREMENT THE EXFONENT OF THE QUOTIENT

/
%FDE RCR
LAC
RAR
DAC
%FDF LAC
AND
SAD
DZM
LAC
DAC
LAG
SNA
JMP
LLAC
TAD
SNA
JMP
LAC
AND
SAD
JMP
lLAC
SAD
SKP
DZM
DZM
DM
JMP

#FACS

AFACS
OPCODE
(FL)
(CAL)
%FACL
%HAC2
GUARD
OVRFL1

XFODEXIT
UNDFL.1
UNDFLN

AFDEXTT
OPCOJE
(0P )
(OP)
 +4
%FALl
(420)

OVRFLY
UNUFLl
UNDFLN
%FDEXIT

/HIGH=0RDER QUOTIENT

/GET LOW=0RDER QUOTIENT AND

/REPLLACE BIT TAKEN FROM IT,

/MANT1SSA PORTION COMPLETE,

/MUST EXIT WITH = @ FOR 1 DIVIS|ON

/EXIT ROUTINE WITHOUT NORMALIZING.

O 0O O O O 0O 0O 0O O 0O 0O O 0O 0O 0O 0O 0o o0 o0
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15652
03653
035654
P%655
03656
nE657
23660
23661
03662
#3663

03664
035665
3666
ps667
3670
Ds671
3672
03673
03674
03675
N%676
05677
p8709
3781
03702
3703
05704
3705
D3706
93707
8719
3713,
8712
P3713
23714
P3715
23716
3717
B3720
B5721

DV D SV VAOT D

FP1oT2 SRC

BEOBLR
200527
504575
544600
745000
544601
745050
544637
443652
623652

BU3664
443704
740900
200527
504610
544610
603700
203704
544710
440556
544577
440556
203704
544626
449536
623664
pEAVOR
BEEBOY
LLLLL:
appovn
BRPYLY
080020
I LYLL
pEBODY
BOBYON
GH0DUD
LLYLL
LLyrl:
YLl
0OBOAR

TV >>O>TDI2 >

SUBTITLE FPOINT-NON

QCHECK

o
LAC OPCODE
AND (GP6TG9)
SAD (MUL)
SKP1CLL

SAD (DIV)
SKPICLL

SAD (RDIV)
152 OCHECK
JMP# OCHECK

/INCREMENT EXFONENT ROUTINER

INCEXP

%FACL
%FAC2
%FACS
4FACH
AHAC
%HAC2
%HACS
%HAC4
%l
%2
%3
%J4
%J2
#FSTGN-
/

/
/

«NSA

182 %FACL
NOP

LAC OPCQDE
AND (DP)

SAD (0OP)

JMP g*é

LAC %FACY
SAD (777498)
182 OVRFLY
SAD (408)
[S2 OVRFL]
LAC %FACL
SAD (3BYnoY)
[5Z OVRFLZ
JMP# INCEXP
0

/SIGN OF FLOATING ACC

o o o o o o o o o o o o o O
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p3722
03723
03724
3725
p3726
03727
8732
D373
938732
03733
03734
3785
3736
37387
03740
3741
03742
B3743
p3744

T VDTNV VOV

FPL52T2 SRC SUBTITLE DOUBLE
/
/
/
' JFUND ZNDQUB
/
/
/
/
/ DLAC
/ DDAC
/ DFAD
/ bsuB
/ onvo
/ DMPY
/ DOVR
/ DSBR
/
/
/
/
/
/.
/,—--—n_—-—-ﬂn-w—-—---—\
/
/CALLING SEQUENCE §
/
/ JMS DLAC
/ XCT ADDR
/ NEXT INSTRUCTION
/
/
BEBBRH A DLAC )
102157 R JMS 4F Gy
§OgYEs A %DPL B
223724 R LAG®  %DP1
943754 R DAC %FACH
443724 R 152 %0P1
223724 R LAC®  %Dpl
p43705 R DAC #F AC2
443724 R 152 %0p1
223724 R LAC®  %DP1
543706 R DAC %F AC3
203722 R DLACL  LAC DLAC
504791 R AND (77777)
544711 R SAD (%DP9A)
683745 R JMP DLACZ
544712 R SAD (%#DP6A)
603745 R JMP DLAGZ
192624 R JMS %FLOT,
623722 R JMPE DLAC

yTITLE SUBTITLE DOUBLE

/DOUBLE PRECISION FLOATING POINT PACKAGE

LOAD

STORE

ARD

SUBTRACT

DIVIDE

MULTIPLY

REVERSE DIVIDE
REVERSE SUBTRACT

REQUIRED PROGRAMS) FPOINT= GENERAL FLOATING FOINT ARITHMETIC

/DOUBLE PRECISION FLOATING POINT LDAD (DLAC)

/SUBR CALL, ¢(XCT IF INDIRECT),
/ADDRESS OF DOUBLE PRECISION
/RETURN ARQ IN FLT ACC

/GET ADDRESS OF ARGUMENT
/ARGUMENT ADDRESS

/FIRST WORD

/EXPONENT

/POINT TO SECOND WORD

/LUOW=0RDER MANTISSA

|
|
i
{
|
|
|
|
|
¢
1
|
|
|
|
!
|
|
|
|
|
|
|
|
|
|
|
!
|
I
i
|
|
i
|
|
|

|
[
|
|
|

o o oo o o o o o 0O o o o o o o o o o o o o o0




o o o o OO O O 0o O O©

o o o o o OO o o o0 o

PAGE

59

63745
03746
B3747
P750
23751
D752
03753
83754

Priieviiee e viie s liev i s lieed

FPLoTe SRC

200527
554575
544602
623722
544637
623722
102024
623722

R
R
R
R
R
R
R
R

SUBTITLE DOUBLE

DL AC2

LAC OPCUDE
AND (OP6T09)
SAD (RSUB)
JMP# DL AC
SAD (RDIV)
JMP# DLAC
JMS %FLOT,
JMP# DLAC
1 EJECT

c O O O
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PAGE
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B3755
83756
63757
83760
25761
83762
035763
83764
85765
23766
p3767
BI770

03771
p3772
3773
3774
3775
#3776
83777

#4000
g4v1U1
04un?2
04pus3
Z4vu4
nanps
G4006
gann7
0491
7408114,
04012

TV A

T

DDV AOVODDBTOIDD

FP1bT2 SRC

puoung
182151
GoRoYRR
2037W4
ne37s57
443727
203705
Be3757
443757
203796
@63757
623755

QLY
192151
BOBNYH
102142
184005
403773
623771

N TP 0>

BRERLY
1621531
BEOYEY
102889
183722
44002
103061
162810
BRBRYH
777777
624909

> VAT >

SUBTITLE UOUBLE

/DOUBLE PRECISION FLOATING STORE (DDAG)
/CALLING SEQUENCE}
/
/ JMS DoAC /SUBR CALL(VALUE IN FLOATING ACC)
/ XCT ADDR /AODR OF ARG (XCT IF INDIRECT)
/ NEXT INSTRYCTION /SUBR RETURN (VALUE IN ARG AND FLOATING ACC)
/ .
DDAC @ .
JMS %G o /GET ADDRESS
%#DP2 g
LAC %FACL /EXPONENT
DACe - %Dp2
152 %0P2
LAC 4FAC2 /2ND WORD
DACH %0P2
152 #DP2 /3RD WORD
LAC AFACS

DAC®  %DP2
JMP# DOAC

/DOUBLE PRECISION FLOATING POINT SUBTRACT (DSUB)

/CALLING SEQUENCE]

/
/ JMS bsuB /MINUEND IN FLOATING AGC |
/ XGT ADDR /ADDR OF SUBTRAHEND (XCT IF INDIRECT)
/ NEXT INSTRUCTION /SUBR RETURN (DIFFERENCE IN FLOATING AC)
/
DSUB 7
JMS 4FG , /GET ADDRESS OF SUBTRAHEND
%DP3 ? /STORED ADDRESS OF SUBTRAHEND
JMS %FNEG /NEGATE MINUEND (SUBTRAHEND=MINUED)
JMS DFAD /DOUBLE PRECISION ADD |
AOP3+40GY0G /INDIRECT ADDRESS (XCT) QF ARG
JMP & DSys / JEXIT
/

/DOUBLE PECISION FLOATING POINT MULTIPLY (DMPY)
/CALLING SEQUENGE}

/
/ JMS PMPY /SUBR CALL (MULTIPLICAND IN FLATING ACC)
/ XcT ADDR /ADDR OF MULTIPLIER (XCT IF INDIRECT)
/ NEXT INSTRUCTION /SUBR RETURN (PRODUCT IN FLOATING ACC)
/
DMPY 2
JMS AFG /GET ADDRESS OF MULTIPLIER AND
%“DP4 g /STOURE HERE
JMS BFH, /HOLD FLOATING ACC,
JMS gLAC
%DPA+400000 /MULTIPLIER
JMS AEM, /GENERAL MULTIPLY
JIMS “F IRy /ROUND AND SIGN
v /ROUND OFF BIT
7717777 /MASK
JMP DMPY JEXIT
tEJECT

o o o o o o o o o o o o o o o o o o o o o0 ©
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PAGE 61 FPLST2 SRC SUBTITLE DOUBLE
PRl R E LA Rl Sk Radd
/
/DOUYBLE PRECISION FLOATING POINT REVERSE DIVIRE (DOVR)
/CALLING SEQUENGE}
/
/ JMS DOVR /SUBR CALL (DIVISOR IN FLT ACC)
/ XCT ADDR /ADDRESS OF DIVIDEND
/ NEXT INSTRUCTION /RETURN (QUOTIENT) IN FLOATING ACCUMULATOR)
/ .
04013 R $O00LE A DDVR o
P4R14 R 1082151 R JMS %k Gy /GET ADDRESS OF DIVIDEND
B4N15 R 00E0HD A %DPS 2
P40%L6 R 103755 R JMS DDAC /STORE DOUBLE
@4017 R ¥83714 R 1 DSA %Y,
p4ned R 103722 R JMS RLAC /1.OAD DOUBLE
P4p21 R 404015 R %DP5+400040 /DIVIDEND
CA22 R 10402% R JMS LOVD /DIVIDE
04023 R P93714 R (DSA - %JY,
24824 R 624418 R JMP# DOVR JEXIT
/
[rrr e -
/
/DOUBLE PRECISION FLOATING POINT DIVIOE (DDVYD?Q
/CALLING SEQUENCE}
/
/ JMS bovD /SUBR CALL (DIVIDEND IN FLOATING ACC)
A XCT ADDR /XCT IF INDIRECT (ADDR OF DOUBLE PRECIS]ON DIVISOR)
/ NEXT INSTRUCT]ON /RETURN (QUOTIENT IN FLOATING ACC)
/
P4025 R GEODG0 A DDVD ?
P4026 R 192151 R JMS %FG _ /GET ADDRESS OF ARGUMENT
04827 R PLOLLO A %DP6 ? /ADDRESS QF DIVISQR
4030 R 182549 R 4MS %FH, /HOLD DIVIDEND
04031 R 103722 R JMS DLAC
P4032 R 494027 R %DP6+4BYLYD
0APSS R 183251 R %0P6A  JMS %FD, /GENERAL FLOATING DIVIDE
4034 R NPOOLD A CAL /36 BIT AUOTIENT
D435 R A0A00UL A 3 /LEAST SIGNIFICANT QUOTIENT BIT
#AP36 R 192319 R JMS %R, /ROUND AND INSERT S]GN
P4037 R UEOVRD A Y /ROUND OFF BIT
24040 R 777777 A 777777 /MASK
p4ap4al R 624025 R JMP # povo JEXIT
yEJECT

o O o o O
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p4ap42
34043
p4pa4
#4045
n4046
nap47
B4apsp
B4@51
Paps2
@4pn3
24p54

4855
D4aps6
24057
D4p6D
24061
P4p62
74063
D4pvo4
04365

XV DTV OOV

DOV DVD VDT BDVA

FP1oT2 SRC

BRPODY
122151
§oRNeY
183755
PE37 L4
103722
484044
102142
104055
003714
624042

BHHOIN
102151
PLLLL.
102390
103722
404157
102447
NPPD4S
102310
goavLY
777777
624055

ALV VX0V N>

SUBTITLE DOUBLE

/DOUBLE PRECISION FLOATING PQINT REVERSE SUBTRACT (DSBR)
/CALLING SEQUENCES

JMS . DSBR /SUBTRAHEND IN FLOATING ACC,
XCT ADDR /ADDRESS OF MINUEND
NEXT INSTRUCTIQON /DIFFERENCE IN FLOATING ACC,
B
JMS AF Gy
9
JMS DDAG
JDSA %1
JMS DLAC
%OP7+A408000
JMS %FNEG y /NEGATE SUBTRAHEND
JMS OFAD /ADD DOUBLE
%3 /MINUEND=SUBTRAHEND
JMP# OSBR

f—w-wn ------ Dbl i AL L

/
/DOUBLE PRECISION FLOATING POINT ADD (DFAD)
/CALLING SEQUENCEY

%DP9A

JMS
,DSA

NEXT INSTRUCTION ~

]

DFAD /AUGEND IN FLOATING ACC

ADDR+420@00 /XCT 1F INDIRECT

JMS %F G, /GET ADDRESS OF ADDEND

7 /STORE ADDRESS

JMS %FH /HOLD FLOATING ACC

JHS DLAC

ADP9+40DVED |

JMS WA, /GENERAL FLOATING ADD
43 /MAX SHIFT

JMS RE IR, /ROUND AND SIGN
7 /LEAST SIGNIFICANT BIT
777777 /MASK

UMP%  DFAD

VEJECT

/SUBR RETURN (SUM IN FLOATING ACC)

|
|
:
|
|
|
O 00O 00O OO 0O 0O 0 0 0 O 0 0 0 0 0 0 0 O

O



0O 0 o o o o o o o 0O 0O 0o oo o o o o o o o o0 O

_
|
|
i
_
|
!
!
“
|
!
~
_
_
|

SUBTITLE DOUBLE

FP12T2 SRC

635
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04a7 1
@4@/&

04077
84100
p41p1
04192
24103
p41p4
54105
64116
p4197
04110
p4111
84112

FP15T2 SRC

g00000
162191,
SILLL
224073
504650
p43786
224073
504655
244577
344710
343704
444073
224073
5646607
B43705
224073
504626
043717

SUBTITLE SINGLE

/SINGLE

TERMS

fTITLE SUBTITLE SINGLE
,IFUND ANSING
PRECISION FLOATING POINT PACKAGE

FLAGC
FDAC

FAD

FsuB
FMPY
FOVD
FSBR
FDVR

SINGLE PRECISION

LOAD
DEPOSIT

ADD

SUBTRACT
MULTIPLY

DIVIDE

REVERSE SUBTRACT
REVERSE D]V]DE

/REQUIRED PROGRAMS{ FPOINT(GENERAL FLOATING ARITHMETIC)

1, A»REG PDP=15 HARDWARE ACCUMULATODR
2, FLT ACC FLUATING ACCUMULATOR (%FAC1,%FAC2:%FAC3)
3, HELD ACC HELD ACCUMULATOR (%HACL, %HAC2,%HAC3)

T e o 92 R

/FLOATING POINT LUAD (FLAC)
/CALLING SEQUENGE}

LAC
%SP1

JMS
{DSA
NEXT

JMS

[LAC#
AND
DAC
LAC#
AND
XOR
TAD
DAC
152
LAC®
AND
DAC
LLAC#
AND
DAC

FLAC
ADDR+40p
INSTRUCTION

#EG

ASPY,
(777040
%FACS
%SPY
(208777
(oBiLp
(777400
%FACY
#SP1
%SP1
(3777177
KFAC2
#SP1
(40p0p0
N

/SUBR CALL
pos /ADDR OF S,P, FLOATING POINT NUMBER
/SUBR RETURN

/GET ADDRESS

/(ADDRESS OF SINGLE PRECISION WORD)
/HIGH=0RDER WORD AND SPLIT

/GET LOW=0RDER MANT]SSA

/SPLIT AGAIN
/GET EXPONENT
JEXTEND SIGN BIT TO FILL OUT EXPONENT WORD,

/BUMP TO SECOND WORD

c 6 o o o o0 o o o o o o o o o o o o o o

O
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24113
64114
04115
84116

#4117
74129
na121
p4122
74123
P4124
04125
04126
#4127
04150
94151
04132
#4133
74134

p4135
84136
54187
04140
34141
74142
04143
24144
04145
34146

AL D

DLV DVODDALDODNIAD

BV DXBV

FP15T2 SRC

203705
343717
143705
6249071

=T

PRABNGH
182151
poeEvOe
203704
504655
#64121
203706
504630
364121
p64121
444121
203705
164121
624117

VADAV VDDA AP

GuovvY
192151
Bapouy
1023560
184071,
404137
102447
GOpv4es
18281y
PLErL

> N>V VD> >

SUBTITLE SINGLE

LAC %FAC2
TAD %4
DAC %E AC2
JMP & FLAC /EXIT
/
L LR L L LRl L
/

/FLOATING POINT STORE
/CALLING SEQUENCE}

/ JMS FOAC /SUBR CALL
/ XCT AUDR /ADDR+422p0@(1F INDIRECT)
/ NEXT INSTRUCTLON /RETURN
/
/
FDAC 7
JMS %F Gy /GET ADDRESS
hSP2 2 /(ADDRESS OF SINGLE PREGISION WQRD)
LAC #FACL  /GET EXPONENT
AND (V08777 /STRIP OFF LEFT HALF
DAC# %SP2 /STORE EXPONENT
LLAC %“FAC3  /GET LOW=ORDER MANTISSA
AND (777980 /STRIP OF RIGHT HALF
TAD# %Sp2 /MERGE WITH EXPONENT
DAC# %SP2 /STORE COMPLETED WORD
152 %SP2 /POINT TO NEXT RECEIVING AREA,
LAC %FAC2  /HIGH=ORDER MANTISSA
DACH %SP2 /STORE 1T
JMP# FOAC /EXTT
/
f5~~9-----—-?-?-”'f-n
[

/FLOATING POINT ADD
/CALLING SEQUENCEQ

(FAD)

/ JMS FAD /SUBR CALL

/ XCT ADDR /(XCT IF INDIRECT)

/ NEXT INSTRUCTION /RETURN HERE
/

/TH1S SUBROUTINE DOES THE SET=UP WORK FOR SUBROUTINE %FA,
/THE AUGEND IS STORED IN THE HELD ACCUMULATOR AND

/THE ADDEND IS LOADED INTO THE FLOATING ACCUMULATOR,
/ROUNDED AND THE SIGN IS INSERTED,

/

/
FAD @
JMS %F Gy /GET ADDRESS
%SP3 7 /(ADDRESS OF SINGLE PRECISION ADDEND)
JMS %FH, /MOVE FLOATING ACC TO HELD ACC,
JMS FLAC /LOAD FLOATING AC
%SP3+40PU00
JMS AFA /GENERAL FLOATING ADD
43
JMS #F IRy /FLOATING INSERT AND ROUNT
409 /ROUND

O
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FP15T2 SRC

04147 R 777000
74158 R 624155 R

p4151
P4152
04153
p4154
B4155
04156
64157

P4160
04161
84162
04163
94164
p4165
@4166
84167
04170
84171
na172

elieviis vl s e ey ey

ALV XTI VDAOVDDVDDDDO

peEYLY
182151
L
102142
104135
404153
624151

po0LBo
192191,
9900s9
102500
104071
494162
103961
102810
20049
777098
624160

A

L VDU > 0>

PPV ITLTOD>IT >

SUBTITLE SINGLE
777869
JMP# FAD

/MASK
/RETURN

/FLOATING POINT SUBTRACT
/CALLING SEQUENCEm

/ JMS FsuB /SUBR CALL

/ XCT ADDR /XCT IF INDIRECT

/ NEXT INSTRUCTION /SUBR RETURN
/

/FLOATING POINT SUBTRACT DOES THE SETUP WORK REQUIRED TO
/PERFORM THE FLOATING POINT ADD INSTRUCTION, THE MINUEND
/15 NEGATED AND UPON RETURNING FROM %FA, THE SUM IS
/NEGATED, THIS IS DONE TO TAKE FULL ADVANTAGE OF %FA, AND
/T0 MINIMIZE CORE,

/

FSUB 9
JMS #FG, /GET ADDRESS OF SUBTRAHEND
%SP4 7 /STORE ADDRESS
JMS AFNEGy /NEGATE FLOATING ACC
JMS FAD
%SP4+400000 /yDSA % SP4+4pdpdp (INDIRECT)
JMP s FSuB /EX]T
/
[omemmm e
/

/FLOATING POINT MULTIPLY (FMPY)
/CALLING SEQUENC&;

/ JMS FMPY /ENTRY=EX]T

/ XCT ADDR /ADDRESS OF MULTIPLIER(XCT IF INDIRECT)
/ NEXT INSTRUCTION /RETURN HERE

/

/FMPY DOES THE SETUP WORK NECESSARY TO EXECUTE THE GENERAL
/FLOATING POINT MULTIPLY INSTRUCTIONT NAMELY,STORING THE
/MULTIPLICAND IN THE RELD ACCUMULATOR AND

/LOADING THE FLOATING POINT ACCUMULATOR WITH

5MULT1PLIER
FMPY 2
JMS %F Gy /GET ADDRESS
%SP5 @ /ADDRESS OF SINGLE PRECISION MULTIPLICAND,
JMS hFH /STORE IN HELD ACC,
JMS FLAC /LOAD MULTIFLIER
%SPS+A00YB0 /INDIRECT ADDRESS
JMS AR /GENERAL FLOATING POINT MULTIPLY
JMS AF IR /ROYUND AND INSERT SIGN OF PRODUCT
400
777000  /MASK FOR ROUND OFF
JMP # FHPY /EXTT
WEJECT

I
I
|
|
|
|
I
I
|
|
|
[

O
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04173
94174
04175
04176
24177
n4200
3429}
p42p2
54293
34204
p4205
#4206
34207

VDV VVODAVDDVDAOTT

FPL2T4 SRC

GaEBeo
142121
/3530173030
192349
104071
494175
103281
pEPVLG
BrRodaL
182310
nEg4vea

777@0&
6241/3

D> XXP>VDOBTT>N >

SUBTITLE SINGLE

[mm T e - -y

/

/FLOATING POINT DIVIDE (FDVD)
/CALLING SEQUENCES

/ JMS FOVD /SUBR CALL

/ XCT ADDR /ADDR, OF DJVISOR
/ NEXT INSTRUCTION /SUBR RETURN

/

/FDVD DOES THE SET UP FOR %FD, THE GENERAL PURPOSE FLOATING
/POINT INSTRUCTION, IT DOES THIS BY

/STORING THE DIVIDEND IN THE HELD ACC AND BY STORING
/DIVISOR IN THE FLOATING ACC,

/
/
FOVD 2
JMS %FG, /GET ADDRESS OF D]VISOR
%SP6 Y /ADDRESS OF DIVISOR
JMS #FH, /HOLD 17T
JMS FLAC
%SP6+4000YD /1,0AD DIVISOR
JME AFD /GENERAL FLOATING DlvzoE
CAL
1 /QUOTIENT BIT
JMS BF IRy /INSERT SIGN,ROUNDQFF
440
1778104
JMP & FOYD
1EJECT

c O O O
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p4222

B4223
p4224
p4225
74226
pa227
04230
042381
84232
84233
34234

R
R
R

DTV DD

AV BT OO

FP15T2 SRC

aapooY
142101
GOR0LED
194117
aEu3714
104871,
4n4212
192142
104135
gu37%4
624210

WV VAXNDX>0 >

B00PDY
102151,
DEOVYD
104117
603714
104071,
434225
104173
nB3714
624223

DV B ABDAO>0 >

SUBTITLE SINGLE

VAL L LRl Al L Rl A
/
/REVERSE SUBTRACT (FSBR)
/CALLING SEQUENCE!
/ JMS FSBR /SUBR CALL
/ XCT ADDR /ADDR OF MINUEND(XCT IF INDIRECT)
/ NEXT INSTRUCTION /SUBR RETYURN DIFFERENCE IN FLOATING ACC,
/ .
/
FSBR Y
JHS 4FG /GET ADDRESS OF MINUEND
%SP7 ]
JMS FDAC
1DSA %4J1
JMS FLAC
ASP7 409000
JMS %#FNEGy /NEGATE SUBTRAHEND
JMS FAD /ADD
+DSA %3, /MINUEND=SUBTRAHEND
JMP# FSBR
/
/ .
f??—~-q—~—-~--!-*"ﬁ9ﬁ
/

/REVERSE RIVIDE (FOVR)
/CALLING SEQUENCE]
/

JMS FRVR /CALL DIVISOR IN FLDATING ACC,

/ XCT ADDR /ADDR OF DIVIDEND(ACT IF INDIRECT)
/ NEXT INSTRUCTION /SUBR RETURN(QUOTIENT IN FLOATING ACC,)
/
/
FDVR @
JMS %Gy /GET ADDRESS OF DIVIDEND
%SP8 )
JMS FOAC /SAVE DIVISOR
DSA %y /USE HELD ACCUMULATOR TEMPORARILY
JMS FLAC |
%SP8+4UROYY /(DIVIDEND)
JMS EQVD
{DSA VRS /(ADDR OF DIVISOR)
JMP & FOVR
(EJECT

|
I
|
|
|
|
|
|
|
|
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|
|
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!
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n4235
04236
pa2387
24240
04241
p4242
04243
74244
74245
04246
04247
74250
24251

4252

74253
74254
84255

24256
04257
04260

04261
naz62

04263

$4264

04265

74266
64267
4279
74271
04272
B4273
24274

4275

LD

0T

FP12Ta SRC

NEpOLE
750004
50010
741200
624255
2Ep0738
44246
204713
B40073
604256
204546
panDn7 S
604236

TDXVT DDV O>>0> >

APPVLY
204252
G49073
604256

X0 3T >

777773
540020
620962

D B>

777774
540020
140021
140022
620162

Pl v i iy -g

777777
papuen
204648
048022
777777
n4gBaY
620062

T 0> T 0A>

0O0B1Y
200073
144562
204714
240873
620062
204562
Banu7 3
624275

AT >

SUBTITLE SINGLE

/TEST FOR DATA 'SWL0@' WHICH INHIBITS THE tFPPL5t! TEST,

/
HOLDSW @
LAS
AND USERSH+10 /DATA 'SW10!
SNA /18 SWITCH SET?
JMP HOLDSH /NO, EXIT
LAC DSTSWY
DAC SAVDST |
LAC (HOLDy 1 /YES, HALT PROGRAM
DAC DSTSHY
JHP EXTTH2 JEXIT '=51
HOLD,1 LAC SAVDST
DAC DSTSWP /RESTQRE RETURN ADDRESS
JMP HOLDSHW*1, /RETEST SWITCH
/SUBROUTINE TO UPDATE "DSTSw@"™ ON EXITING
/
PCNEXT @
LAC PCNEXT
DAC DSTSWE
JMP EX]TM?
/SUBROUTINE TQ EXIT '=5¢,
| /
EXITMS  LAW =5
DAC SYSERR
JHP# SERVICE
/SETUP TO TYPE 'DONE'}
/
EXITM4 AW nq
~ DAC SYSERR
DZM SYSERR#+1
0ZM ERCODE
JMP# SERVICE
/ERROR 1, FP15 CONFIGURATION NOT PRESENT
ERRORL L AW ml
DAC SYSERR
LAG (1 /ERROR CODE
DAC ERCODE
kAW n;
DAC ERCODEn1
JMP#  SERVICE
/RE=SET 'DSTSWU! T CONTINUE AFTER TYPING ERROR,
EXTERR @
LAC DSTSHY
DAC SAVADR#
LAC (4 *3
DAC DSTSWY
JMPs  SERVICE
LAC SAVADR
DAC DSTSHE
JMP EXTERR
WEJECT
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3

c o o O o O O O

o O O 0O

Q

o o o o o o O 0 O

PAGE

70

p4306
04387
g4310
B4311
P4312
24313
p4314
p4315
P4316
4317
04320
p4321
P4322
p4323
04324
P4325
g4326
p4327
B4330
g4331

84332
04383
P4334
04335
B4336
843387
p4340
34341
04342
04343

B4344
04345
04346
04347
84350
24351
34352
24353
04354
84355

DXV BV VVDO

VXTIV DD

FPL5T2 SRC

BEOBNY
144544
785512
p44544
705514
700062
717309
ABoBLD
710814
pRPLLD
710177
PAPHAT
740140
AREs547
703504
700842
204544
504626
705504
624306

BRBVYE
777776
pABB20H
7777177
p4puLl,
204644
440022
104275
104427
624532

PABY23
777776
640029
PapB21,
204645
P40B22
164275
104427
600444

X>>VDV>>VB >N >D>>> 0> >

VALV ADID >N >

SUBTITLE SINGLE

SETDMP @
DZEM APTON
RPL
DAC APTON
I§A+1H1
10F
DMN
2
FPT
@
DSR*77
REGADR
DSR
REGADR
DBK
TON
LAC APION
AND (40060
ISA
JMP# SETDOMP
/ERROR 2
/DATA ERROR
/
ERROR2 ©
LAW 2
DAC SYSERK
LAW ml
DAC SYSERR+1
LAC (2
DAC ERCODE
JMS EXTERR
JMS ERROR -
JIMP ERRORZ
/
/ERROR 3.
/UNEXPECTED 'JEA' BREAK
/
ERRORS DAC ERCODE+]
LAW =2
DAC SYSERR
AW =2
pAC SYSERR+1
LAC ¢
DAC ERCODE
JIMS EXTERR
JMS ERROR
JMP FPABORT
+EJECT

/1S 'APT! ON?

/SET 'API! SWITGH

/TURN 'AP1' OFF

/TURN INTERRUPT OFF,
/TURN ON FPP DIAG, MODE

/DUMMY INSTRUCTION

/READ REGISTERS,

/STORE DATA IN TABLE

/TURN DIAG MODE OFF,
ZENABLE 'PI!

/ENABLE 'ARI' IF IT WAS

/TYPE ERROR 2 HEADER
/DUMP DATA REGISTERS

/SAVE NUMBER OF ERROR

ONy
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24556
84357
B4360
74361,
p4362
pa363
p4364
04365
84366
84367

24370
04371
04372
74373
04374
P4375
P4376
84377
p44p0

#4401
04402
#4403
04404
24405
34406
74407
#4410
24411
94412
74413

LDV VDB VXTI DAV ATDT

AUV DODBR

FP15T2 SRC

BapN23
777776
40020
777776
p400B21],
2004646
papne2
104275
104427
608444

777776
B40020
777777
p40021,
204647
g40p22
104275
104427
600444

777776
B40120
777776
G42021
204650
D40D22
201764
B4D023

124275

104427
600444

LDV DBDDDBP> D>

SUBTITLE SINGLE

/ERROR 4

/EXPECTED 'JEA' BREAK BUT NONE OCCURRED

ERROR4

/ERROR 5

/LLOAD AND STORE

ERRORS

/ERROR 6

/AN UNEXPECTER 'tBRANCH!' OCCURRED

ERROR®S

/

PDAC
LAW
NAC
LAW
pDAC
LAC
DAC
JMS
JMS
JMP
/

/

LAW
DAC
LAW
DAC
LAC
DAC
JMS
JMS
JMP
/

/
LAW
DAC
AW
DAC
LAC
pAaC
LAC
DAC
JMS
JMS
JMP
yEJECT

ERCODE+1
2
SYSERR
2
SYSERR+1
(4
ERCODE
EXTERR
ERROR”
FPABORT

FATLURE

2
SYSERR
24
SYSERR+1
(6
ERCODE
EXTERR
ERROR
FPABORT

2
SYSERR
e
SYSERR+1
(6
ERCODE
NBRANCH
ERCODE*1
EXTERR
ERROR
FPABORT

/SAVE NUMBER OF ERROR,

/#1, ERROR GODE 6
/#2, FAILING 'BRANCH!'

1a7
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04414
74415
04416
B4417
84420
p4421
p4422
74423
34424
24425
p4426

04427
34430
p4431
B4432
24433
B4434
04435
04436
04437
84440
¥4441
04442
04443
84444
54445
P4446
04447

LUV VROV TS

FP12T2 SRC

777776
Papu2e
777776
p40921
204651
740022
201772
Hapn2a
104275
604427
600444

BORROO
184306
777776
04pP2D
777779
p4p021
204561
344715
G40022
200527
348023
200517
240024
209520
B4pB25
200516
B49026

DV > 0>

SUBTITLE SINGLE

/ERROR 7
/NO 'BRANCH!' OCCURRED WHEN EXPECTED,
/
ERRQR7 L AW n2
DAC SYSERR
LAW 2
DAC SYSERR*1,
LAC (7
DAC ERGODE /#1y ERROR CODE 7
LAC YBRANCH
DAC ERCODE*] /#22 FAILING 'BRANGCH' 10T
JMS EXTERR
JMP ERROR
JMP FPABORT

T TR R T R T E R R L R A SO R R R R
/ N
/ERROR FORMAT FOR ALL DATA ERRORS

/

/FPL5T2=RATIO=FUNCTIONmFMB H=LOWrEPA=FMA He=l OW=EPA
/FMA H= FMA L= EPAn (STORED DATA)= (CLACULATED DATA)
/

FEAEEE TR EEEE LS EERE AR LR FE R L R R O R R I T TR R R R )

/
ERROR 2
JMS SETOMP /DUMP DIAG REGISTERS
LAW =2
DAC SYSERR
AW m%@
DAC SYSERR#*1 /PRINT 18 DATA WORDS
LAC RATIO
TAD (403,
DAG ERCODE /#3, RATIO
LAC OPCODE
DAC ERCODE+1 F#2, FUNCTION
LAC AXHACZ
DAC ERCODE+2 /#3) FMB=H }BEFQRE
LAC %XHACS
DAC ERCODE*S /#4y FMB=l, JBEFORE
LAC HXHACT
DAC ERCODE*+4 /#5) EPA §BEFORE
1EJECT
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04450
?4451
P4452
74453
04454
P4455
#4456
04457
B4a46n
04461
p4462
04463
B4464
P4465
#4466
14467
B4470
p4471
84472
14473
04474
04475
24476
24477
04500
p4501,
24502
B4503
24504
04505
24506
p4s507
04510
24511
#4512
#4513
#4514

FP1oTZ SRC

200514
n4pp27
280515
LY IRY
209513
0400841
104275
777776
BAPB2D
777772
§40021
2005538
340022
208554
040023
208552
040024
200532
B40025
208533
p4aBv26
2@@5§1
p40V27
104275
777776
540020
777775
940021,
283705
p40022
203716
940023
203724
04024
104275
104285
624427

SUBTITLE SINGLE

LAC
DAC
LAC
DAC
LAC
DAC
JMS
LAW
DAC
LAK
DAC
LAC
DAC
LAC
DAC
LAC
DAC
LAC
DAC
LAC
DAC
LAC
DAC
JMS
LAW
DAC
LAW
DAC
LAC
DAC
LAC
DAC
LLAC
DAC
JMS
JMS
JMP &
VEJECT

AXFACZ
ERCODE+5
%XFACS
ERCODE*6
AXFACL
ERCODE®*7
EXTERR

-

SYSERR
=0
SYSERR+1
REGADR*4
ERCODE
REGADR+5
ERCODE+1
REGADR*3
ERCODE+2
%ANSRZ
ERCODE#3
%ANSRS
ERCODE+4
%ANSR1
ERCODE*5
EXTERR
=2
SYSERR
=9
SYSERR#+1
AFAC2
ERCODE
AFACS
ERCODE#+1
%FACL
ERCODE+2
EXTERR
HOLDSH
ERROR

/#6 4 FMAH JREFORE
/#74 FMA=l, $BEFORE

/#8, EPA jBEFORE
/DUMP DATA

/#1y FMA H }(DRR)
/#21 FMA |, }(DRR)
/#3) EPA j(DRR)
/#4%y FMA H JSTORED
/#50 FMA | JSTORED

/#62 EPA jSTORED
/DUMP DATA,

/#1, FMA H JCALCULATED

/#2y FMA | JCALCULATED

/#3, EPA jCALCULATED

/CHECK FOR THE HOLD SWITCH,

O
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04515
84516
04517
04520
p4521
84522
04523
04524
p4525
p4526
34527
p4530
B4531
pA532
04533
04534
B4535
B4536
p4537

G4540
B4541
04542
#4543
4544
#4545
BA546
24547
B4550
p4551

VDL DVATDITVDDDV IV DOD

T VOV XVVOVODDVDOR

FP15T2 SRC

ppoen
340000
344540
344541
344582
B44540
750010
343714,
344540
344541
344542
244241
750818
343712
344540
344541
34442
G44542
624515

7213829
627745

913212

CLETY
wponue
LT
pOBROY
CELLTL)
pOBLLY
300000

> > > > > > > LDVAAVTVARP>PDCDOP>VDO0T» >

SUBTITLE SINGLE

/RANDOM NUMBER GENERATOR

RANGEN

RANA
RANB
RANC
PGMLOP
APICON
PASCNT
SAVDST
AUTORG
TEMPL
TEMP2

/
o

TAD ©

TAD RANA
TAD RANB
TAD RANC
DAC RANA
GLK

TAD %HACZ
TAD RANA
TAD RANB
TAD RANC
DAC RANB
GLK

TAD %HACS
TAD RANA
TAD RANB
TAD RANC
DAC RANC
JMP# RANGEN
/

721320
627745
913212
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04572
B4573
04574
84575
34576
BA577

RaAGHY

24601
p4602
04603
P4614
94605
B4616
04697
PA6LD
04611
#4612
24613
04614
P4615
24616
04617
04620
24621
B4622
04623
04624
04625
W4626
p4a627
04630
04631
04632
P4633
B4654
84635
04636
P4637
04640
p464d,
B4642
84643
04644
24645
24646
04647
04650
p4651
04652
04653
04654
04655

FP15T2 SRC

aegvYve
proe74
720890
Ap1L432
9n7A0D
PP60ROD
(P2400
p01.490
pR200e
PoLY0Y
0DBL40
W YrL,
WPEREA
PEE513
A0B516
pEoL0H
P0B532

vaaaLlA

008517
00P533
pop51is
BOP529
778367
anooin
ELLL
778177
pB360H
777747
BROR3H
4ppoOY
poenaLay
777000
777777
001052
0ea747
B37777
777032
777115
BP2400
pRBvS7
poO927
001777
p00BY]
08062
900003
pP0BL4
pOBOD5
AD0206
poRe7
peODLY,
500012
700013
000777

#|
|,
],
8l
#,
#|
#,
Bl
8],
4?‘3
#l,

R

8|,
#
|
#,
u,
#|,
B,
#1,
#l,
#l
al,
B,
&l
#l
sl
#,
®l,
#|,
i,

#l

#1,
#
1B
|,
sl
%,
#],
i? l’
#l,
%1,
#l,
],
#l,
#|
8|,
#,
#i
#{,
L,

SUBTITLE SINGLE
+END
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P4656
04657
B4660
04661
04662
04663
P4664
04665
Na666
04667
p4670
04671
04672

04673

04674
04675
P4676
04677
24709
pa7Ny
047082
84783
84704
84785
P4706
54747
24710
84711
84712
24713
74714
84715

VDD VDDAV DDDDAODDDT

FPLoT2 SRC SUBTITLE SINGLE
pEgoea A #|
BORYRA A #|,
377777 A #
200008 A #|
poevR25 A |,
pEs0La A #|
#ABRLS A w|
gERYSS A 8|,
777767 A u|
OBLTO A #|,
Oeo0sn A #l
716601 A #
716602 A 8|
716603 A #|
716604 A #|
716606 A #|
716610 A @
716620 A #|
pe0662 R #|
077777 A %,
777377 A %
goaSY7 A al
PPBR4A3 A B
Ba2650 R #|,
3P00RT A 8
100000 A #|
7774900 A #|
PE4063 R 4|,
PR4B33 R #|,
pP4247 R #|
PO4SH3 R %
pERanl A a| .
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AC1L,0C
ADDY5
AQOPCODB
BAC
BPA
BRU
CFPY
CTESTL
DDV
DIVSH
DMF
DOTEX
DPFLEX
DPFLSH
DPIEX2
DSR
DVBYZ
EINT13
EINT35
ERRORY,
ERRORS
EX1TM4
FACLOC
FOVR
FLAC
FPABOR
FPERRO
FPLOOP
FPPRDV
FPT
FPUXA2
FSTSUB
GUARD
IDIFR
1DVC3
IM
JEADRS
LJE.
NEXMEM
OPCODE
OVRFLX
PGMLOP
RANDAT
RATIO
RSH
SERVIC
SOFEX
SQOF1
SPFLDY
SPFLRS
ST
TBAC
TBPA

77

pP521
30000
ep747
716620
716604
716606
P0247
6330
P4an2s
PP524
717208
01125
B1L214
01273
81200
712100
1465
01546
01554
04266
B4A370
B4261
aes1o
g4223
#4071
PR444
PBA456
pB205
#1064
7180314
003,42
B4556
BAS57
#3454
B3476
0oa200
4560
715400
B1476
pU527
PP543
04543
PI567
P4561
PE525
pEp62
1262
#1326
1113
1115
pE36RY
BL746
p1725

FP15T2 SRC

AC2L0C
ADRESS
APION
BLE

BR

BZA
CFPUST
CTEST2
DOVR
DLAC
DMN

op

DPF ML
DPFRES
DPIRES
DSTSKE
DvBYoo
EINT14
EORPCOB
ERROR2
ERRQR6
EX]TM5
FAD
FEXIT
FMPY
FPACTVY
FPEXER
FPRADD
FPPRSB
FPULD
FPUXA3
FSUB
ROLOSH
IDIVID
I0yC4
INCEXP
KT2000
LOOP1
NOBRAN
0P6T09
OVRFL.1
RANA
RANDT1
RDIV
SAVADR
SETOMP
SOFNR
SOF2
SPFLEX
SPF|,SB
SuB
TBLE
TBRU

SUBTITLE SINGLE

pU522
P4552
34544
716603
206400
716601
B0270
20349
P4adaL3
p3722
747300
989100
P1R75
#1573
01625
P73
PB542
01550
BUT45
04332
24401
84256
04135
BE505
24160
PR526
ave74
pLA33
P1957
p0224
#0163
04151
P4235
03405
B3512
03664
P0546
B0465
01762
0a7 400
g0536
24540
P63
¥R2480
P4562
04356
P1310
71335
21244
21107
PO0400
P1731
91733

AC31,0C
ADS IGN
AUTURG
BMA
BRAN
CACY
COMPLD
CTEST3
DFAD
DLACY
DMPY
DPFL,AD
OPFLRD
DPIEX
DRR
psus
EINTL1
EINT15
ERCODE
ERROR3
ERROR7
EXPLOC
FRAC
FFATL
FNM
FPALLO
FPFMA
FPPDIV
FPPSUB
FPUST
FPUX2A
GOGHGO
HOLD 41
IUVBY@
10v2
INIT
K1009
MUL,
OCHECK
OVF L0
PASCNT
RANB
RANDT?2
REGADR
SAVDST
SJE
SOFNRX
SoF $
SPFLML
SHrRhs
SWITCH
TBMA
THZA

0B523
03042
Ba547
716602
21771
02377

84554

Qﬁ334
04p55
P3735
ﬁ4®@ﬂ
010872
wllﬁd
n1121
710009
3771
1540
01552
bpnze
B4a344
@4414
PR512
n4a117
04555
/13259
ﬂﬁ44$
pR225
w1952
mlmqu
09351
pR155
23054
04247
@l)44
@344@
ﬂ@ﬁ&Z
mﬂ54b
w@l4@ﬂ
13652
@1442
@4545
@4541
pe644
@547
@4546
7l56@ﬂ
01405
014021
B111
p15%7
W4564
017%6
b1668

ADD
AEQPCD
AXKX
BNA
BRANCH
CACOEX
CTESTA
DOAC
DIV
DLAC?
DOFEX
DPFL.DV
DPFLRS
DPIEXY
DSBR
nv
EINTL2
EINT3@
FRRQR
FRROR4
ESGLOC
EXTERR
FDVD
FL
FNXSA
FRANSR
FPFMB
FPPMUL
FPRAN
FRUXAL
FSBR
GOTOGO
IDEXIT
jove
IFREST
INITAD
1,0
NBRANC
OPCDBF
OVRFLR
PENEXT
RANC
RANGEN
RSUB
SBRAN
SOFGOD
SOFTEX
SPFLAD
SPFLRD
SPIRES
SYSERR
TBNA
TBZA1L

BE60D0
p1p3e
PPRB62

716610

04553
2412
pe304
B3755
pR2Ran
B3745
g1226
aLe77
1101
81157
g4ag4e
712000
p1542
21544
p4427
4356
PP511
P4275
Pa1L73
PBRYAD
01351
gA352
Be350
91445
20656
gav27
4210
p3935
3445
P3455
11556
03776
0p3000
B1764
pe662
U549
04252
04542
P4515
i EN o
#1752
P1415
P4563
$1405
g1117
21646
peu2p
P1L736
@1670
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TEMP
TEST2
TPRT
UNDFLN
USERSH
YBRANC
%ANSR3
%DP4
%DR7
%F AB
4FAB,B
4FAC2
%FAD
%FAEXX
AFA
%FDC
%FDF
AFD2
%FGEX
4F IREX
AF1X,
AFMA
AFML
AFNEG ,
AFN
AHACL
NE
%J4
ANAL
ASNEG
%SP4
%SP8
AXFACS
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@a530
p0432
va353
BR541
pegoy
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0p533
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4744
22554
22600
p3795
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h2447
#3563
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03323
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72331
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82142
gRe6y
83710
08714
83717
PR534
B2017
04153
84225
8p515

FP1T2 SRC

TEMPL
TESTS
TPRT1
UNDFL}
Uy
AANEG,
#DRY
#0P5
#DP9
#FABBY
%F ABC
4“FACS
%#FAD,D
#FAE X
%FA,T
4FDD
BED
#FD3
AFGy
#F IRy
BELOT,
AFMB
%FM2
#FNORA
AFSIGN
#HACR2
A1 A
%4 %
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#SP1
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%SW]CH
AXHAC1
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B4550
vn426
pu367
pR537
0euasE
A2013
g3724
P4n15
p4an57
02624
B2659
p3706
pa7ez
p3000
p2505
p3602
B3231
p3340
R2151
02319
n2024
ps222
3112
p2224
237231
3711
p4567
04570
Pr535
p4p73
@4162
p2423
pUs516

TEMP2
TFBRA
TPRT2
UNFL O
XFL,O0u
%ANSR1
%Dp2
%DPo
HOPYA
%FABB2
AFAC
%F A4
4F AEX
AFANG1
#FDA
AFDE
AFDY
#FD4
#FH,y
AF IRy A
#FLOTL
BFMG

HFM2A

AFNORB
AFS
%HAC3
%2
Nk
%PFAC
%SP2
%SPo
AXFACL
AXHACZ

04551
01639
po4nd
B1454
p3502
be531
03757
v4027
B4p63
02687
w2782
03707
n30317
p2774
3531
03616
p3275
03333
w2384
P2334
02065
p3225
B3120
naz2e7
p2360
p3742
03745
03720
02679
4121
04173
0e515
pB517

TESTL
TNEXMM
UN
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XdJEA
%ANSR2
%OP3
#OP6A
%FAA
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%FACYL
#FACAA
%FAEXT
%FAT,B
%FDB
%FDEXI
%F03,
#FE

%#F IRA
%FIXB
#FLOT2
“FM,
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AFNOR
%F %
%HACA
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%P3
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%XHACS
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p2356
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p2079
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A3127
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B4566
B3713
B3746
P4571
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p4137
n4212
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pe520
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USERSHW
ERCODE
AXKX
DP
FPUXA3
FPFMA
CTESTL
FPUST
Sys
TEST?2
LOOP1
EXPLOC
AXHACL
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%ANSR2
OVRFL1
DVYBYEP
KT2000
RANOT2
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FPPRDYVY
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SOFEX
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FPERRD
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AG3LOC
OPCODE
HANSR3
UNDFL1
OVRFLX
REGADR
FPRAN
RSUB
FPPMUL
DPFL,AD
DPFLRS
SPFLML,
PPIEX
DPFLEX
SOFNR
MUL,
AJEA
NEXMEM
EINT12
EINTL5
DPFRES
TBZA
TBPA
SBRAN
YBRANC
%SNEG
AFIXy
AFGEX,
#FNORB
AFIR4A
ROTvV
BEALT
%RL,
4#FABB3
%FAD
AFAE X
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HFM
“EM1L
#FD
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NoveLe
neva3p
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