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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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c o o o o o o o o o O



o o o o o o oo o o o o o o o o o o

O 0 0 0 C

!
|
!
|
!
|
|
!
]

PAGE

2

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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BURT 4
pua7s
epe7e6
GunT7
pRLVO
pplel
09102
PPLLB3
AL
pp1L05
Pplpb
2p187
guLan
22111
29132
20113
PE14
PR115
PR116
20117
epL20

gu121
09122
BNL23
Pn124
pRL25
o126

0pl27
69139
pn131
9p132
peL33
BRL34
Bp135
09136
Bp137
pP140
Bulal
Bu142
BHL4S
pB144
Bp145
@146
00147
p0150
2uLs1
op152
B2153
0p154

DDV ATV VDIV DBIONTT

FPLoT2 SRC

142540
149536
143541
140537
140542
14M543
14@544
224547
G44552
444547
224552
Ha9s27
100567
181556
20527
5P4575
544576
601033
544577
601849
544600
6@1@45
5446@1
691052
544602
691057
601064

200527
504603
544604
680142
24605
04@59?
2@46@6
ﬂ4@2db
2@46@7
J4b$b@
600163
200527
504618
9446A4
6@@1?5
204611
gaasb2
204612
H4pR2s
2046135
J4ﬁ3b@
6bﬂ16é

'FP15T2!

TEST MODULE FOR SYSTEM EXERCISER

/FPU EXERC!SER RANDOM HARDWARE OP~COOE EXECUTIONER

FPEXER

D?M
D#M
DZM
DZM
DZM
DZM

UNDFLN'
UNDFLY
DVBY®Y
OVRFLX
IpveYy

LACs# AUTORG

DAC
[52

AQRESS#
AUTORG

LLAC# ADRESS

DAC
JMS
JMS
LAC
AND

SAD.

JMP
SAD
JIMP
SAD
JHMP
SAD
JMP
SAD
JMP
JMP

OPCODLE
RANDAT
IFREST
0PCOODE
(OP6T09)
(ADD)
FPPADD
(suB)
FPPSUB
(MU
FPPMUL,
(DIV)
FPPDIY
(RSUB)
FPPRSH
FPPRDYV

/RANDOM OPERATION

/GENERATE RANDOM NUMBERS,
/INTEGER FLOATING RESTRICTIONS FOR RANDEX

/SOFTWARE 444 ,ADDITION
/1102 SUBTRAGTION

Zarny o MULTIPLICATION
/yryDIVISION

/vve REVERSE SUBTRACTION
/y14+REVERSE DIVISION

/SOFTWARE COMPULATIONS COMPLETEwsraseasaitaisigasts
T R R T T P e ey

/INITIALIZE

FPUXAL

FPUXAZ

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

JMP

LAC
DAC
LLAC
DAC
LAC
DAC
JMP

FPU HARDWARE OPERATIONAL BOQKEEPING

OPCORE
(FL)
(CAL)
FPUXAZ
(%ANSR1)
FPANSR
(4XFACL)
FPFMA
(%XHACL)
FPFMB
FPUXAS
OPCODE
¢(OP)
(CAL)
FPUX2A
(AANSR2)
FPANSR
(AXFACR)
FPFMA
(%XHAG2)
FPFHB
FPUXAS

/INTEGER OFERATINOS

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

/2 OR 1 WORD XFER INTEGER FMA
/AND INTEGER FMB
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2a155
9156
eR157
0pLep
gplel
pp162
P0163
21164
PP165
0P166
HWn167
09170
0171
B0172
@173
pe174
B9175
Gni7a
gp177
oty

gp2ul
on2u2
Pu203
guena
gBRYs
po2Bea
pgpen7
gp210
gun211
gpel2
pR21s
Fp214
PB215
Bu216
wp217
pp229
gpe2l,
pp222
pp223
pu224
pY225

FP15T2 SR(

204614
p4pSH2
204615
G40225
204616
D4BEHY
200527
504617
344624
344621
$4p224
200527
504622
344623
pag3sl
504624
344625
B4m27 0
181556
191573

274561
740160
777400
p4456]
104255
444545
670216
184252
777750
144545
444543
741009

604261

141432
141454
141436
141449
200224
B44555
ABOVIY
BRoYLH

VAV TVAAVIDDBITDDTDD

'FPR15T2!

FPUX2A

FPUXA3

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

TEST MODULE FOR SYSTEM EXERCISER

(%ANSR3)
FPANSR
(AXFAGS)
FPFHA
(%XHAC3)
FPFMB
OPCOUE
(770367)
(UR)
(LD)
FPULD
OPCODE
(778177)
(ST)
FPUST
(mlU=1)
(URTUN)
CEPUST
IFREST
DPFRES

/3000

/3600
/ALWAYS IMMEDIATE

/ALWAYS URIUN

/SOFTWARE OPERATIONS GOMPLETED AND ADDRESSES RESERVED

/

/VIA HARDWARE COMPUTE THE FPy FUNCTION IN "QPCODEW

/

/INITIALIZE

FRi.OOP

FPULD
FRFMA

LAC
SMA
LAW
DAC
JMS
1582
JMP
JMS
LAW
DAC
152
SKP
JMP
DZM
DZM
DZM
DZM
LAC
DAC
CAL
CAL

HARDWARE TO SOFTWARE EXECUTION RATIO 428 TO 1

RATIQ#

=420
RATIO
HOLDSH
PASCNT
1 *7
PCNEXT
=20
PASENT
PGMLOP

EXITHA
X JE A

XJEA*Z
XJEA+4
XJEA+O
FPULD
FEAIL#

JEJECT

/CHECK FOR THE HOLD SWITCH,

/EXIT "Hs‘l

/TYPE 'DONE!

/MODIFIED TO CONTAIN HARDWARE LOAD WR+OPCODE,,,,ETC,
/MODIFIED TO CONTAIN ADDRESS %XFAC1 OR %XFAC2

c o o o o o 0o O

O

o O O O

o o O o O O O O O




AY
-

c o o O O o O O O C

o O 0O

O

O

O O O O O O O

PAGE

6

Bp226
pp227
p0250
PERE)
pp232
05233
0u234
BR235
Ap236
gu257
BU240
pp241
pp242
08243
6p244
00245
Bp246

pp247
BA250
pu251
0252
G253
gp254
pR255
ppes6
eR2n7
BR260
79261
pp262
pu26s3
gp264
Bp26s
g9266
gpee’

VDDV DNDTIDVDOTO

T VLV DODVIVVDVVUDBVODT

FP12T2 SRC

200527
504610
544610
741000
600247
2ppS15
740200
600247
R00E514
544626
140514
200520
740269
608247
20aL17
544626
140517

200527
504627
544603
741,000
660263
200513
504630
540514
740200
603262
149513
600270
200514
540515
740200
741009
140513

VIV P>PAVCTDDITIP VOO

LD LB >P> ATV

'FP1572! TEST MODULE FOR SYSTEM EXERCISER

/1F DRI OR UPF AND MANTISS = 400000 200000
/HARUWARE WILL STORE AS 000000 poguos
LAC OPCODE
AND (DP)
SAD (DP)
SKP
JMP. CFPY
LAC %XFACS
SZA
JMP CFPU
LLAC %XFAC2
SAD (40@¥v0)
DZM %XFAGZ
LAC %XHACS
SZA
JMP CFPU
LAC %XHAC2
SAD (409800)
DZM %XHAC2

/SINGLE PRECISION

/FMA LOW NOT = gegage

/FMA HIGH = 408008 AND FMA LOW

BABEe

/1F FLOATING AND MANTISSAS = D CLEAR EXPONENT %XFACL FOR COMPARISON

/IN CTESTL BUDDY BROTHER
GFRY LAC OPCODE
AND (DPIFL)

SAD (FL)
SKP /SPF
JHMP 10 /DPF

LAC %XFACL
AND (777890)
SAD %XFACZ
SZA

JUP 42
DZM %XFACL
JMP 46
LAC %XFAC2
SAD %XFACS
SEA

SKP

DZM %XFACY
+EJECT

/MANTISSA = @

c o o o0 o o o o O o o o o O
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pB279
80271

Ap272
pP273
BB274
69275
BBR76
99277
BN300
pOS01
Bu3P2
BU3B3
20304
49305
P36
Y
00310
pE311
PRS2
BP313
B934
BB3L5
BU3L6
80317
BR320
pB321
pp322
69323
pp324
Gp325
Gp326
op327
BPR330
IEREN
pP332
09333
B934
ERE
Pp336
ERY
AD340
pU341
pB342
BP343
pu344

VBT ADIIIVDINIDDAAITDIDVDIISXTVDAITIIDITIIITADIDDDIDIDDBDI SO

FP15T2 SRC

HRBRYY
408352

777777
144554
200527
504027
3446@4
741009
6@@6%4
2Jﬁblb
5446&6
600358
201452
740240
6015H?
201444
749200
6015@&
291456
7462&0
6@15@&
201448
74%200
6@15@3
200554
544661
741@&%
604370
2005385
5446381
741000
674370
2BB5138
94@561
741W6W
6D4é/U
Zd”blb
540553
741040
6@461%
?0ﬂb14
540592
743060
604870
144554

TEST MODULE FOR SYSTEM EXERCISER

/CONFIRM LOAD/STORE,sUR,,sFUNCTIONS PROPERLY

TFPL5T2!
CFPUST CAL
FPANSR*411ap®

/STORE URIUN
/INDIRECT FPANSR

/NO JEA EXCEPTIONS SHOULD HAVE QCCURRED

/

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

/

/EXCEPT IF SINGLE PRLLISION INTEGER AND FMA = 400829 THEN EXPECT OVERFLOW #30

LAW
DAC
LAC
AND
SAD
SKP
JMP
LAC
SAD
JMP
GTESTA LAC
SZA
JMP
LAC
SZA
WMP
LAC
SZA
JMP
LAC

SZA

JMP
LAC
SAD
SKP
JMP
|.AC
SAD
SKP
JMP
CTEST1 LAC
SAD
SKP
JMP
CTESTS LAC
SAD
SKP
JMP
CTESTZ2 LAC
SAD
SKP
JMP
DZM

el
COMPLD#
0PCQDE
(DP;FL)
(CAL)

CTESTH
RXFACS
(40pPLRR)
TPRT
XJEA

XF QW
XJEA*&

XFLOW
XJEA*4

XFLOH
XJEA*+S

XEEOW
#NAL
(=1)

ERROR%
%NA2
(=1)

ERRQRD
%XFACH
%ANSRL

ERRORY
“XFACS
%ATISRS

ERRORD
VXFALZ
7ANSR£

ERRQRY
COMPLD

VEJECT

/EXPECT OVERFLOW #3p

/UNEXPECTED OVERFLOW

CUNEXPECTED UNDERFLOW

/UNEXPECTED ABNORMAL DIVISION

/UNEXPECTED 1LLEGAL MEM REFERENCE

/EXPONENT FAILURE LOAD/STORE

/FMA FATLURE LOAD/STORE

/FMA FATLURE LOAD/STORE

O

c o o O O O

)

O

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




O

O

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

PAGE

8

00345
BR346
BY347
BP350

pB351
20352

BR353
Bu354
0P355
np356
pp3s7
Pp360
pp361
PpB362
PP363
pp364
PB365
PR366
z2p367
BY37a
pB371
Be372
Bp373
p374
BR375
pu376
bB377
04RO
20401
opan2
Bpansd
opap4
2pags
gpave
goan7
po410
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FP15T2 SRC

2UPB2T7
p40p3a7
740040
L LrrL:

PLEYY.
2ROBOY

201452
740200
600367
260540
740209
681540
260556
740200
661542
200543
749200
601544
201434
740284
608407
200541,
740200
601546
208537
746200
601558
201436
74&3&@@

640411,
280542
740200
601552
200544
740200
601554

> >

> >

'FP15T2!

FPFMB

[LAC OPCODE
DAGC ,+1

XX

CAL

TEST MODULE FOR SYSTEM EXERCISER

/MODIFIED TO CONTAIN ADDRESS %XHACL OR %XHAC?2

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

FPUST
FPANSR

CAL
CAL

/MODIFIED TO CONTAIN HARDWARE STORE#,,.,ETC,
/MODIFIED TO CONTAIN ADDRESS %ANSR1 OR AANSRZ

/HARUWARE OPERATIONS COMPLETE~CHECK FOR UNOCCURED BUT EXPECTED JEA EXCEPT]ONS

TPRT

TPRT1

TPRT2

LACG XJEA
SZA

JMP TPRTL
LAC OVRFLR
SZA

JMP O EINTLY
LAC OVRFLJ
SZA

JMP EINT1Z
LAC OVRFLX
SZA

JMP EINTSER
lLAC XJEA*?
SZA

JMP TPRTZ
LAC UNDFLN
SZA

JMP EINTLS
LAC UNOFLl
SZA

JMP EINT14
LAC XJEA*4
SZA

JMP TESTL
LAC DVBY®Y
SZA

JMP EINTLD
AC IDVBY@
SZA

JHP EINTSY
'EJECT

/OVERFLOW EXPECTED,,,
/y1,BUT NONE OCCURED

/l!sETC

/UNDERFLOW EXPECTED, 44

/vy ABNORMAL OIVISION EXPECTED BUT NONE OCCURED

/42 INTEGER DIVISION BY ZERQ EXPECTED BUT NONE OCCURED

@
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WIYER)
Bpa12
PP4L3
pp414
BVA4ALS
Br4aLE
GuaL7
B4z
B4zl
BB422
0p423
BpR424
Pp42%
6426
Bp427
BUA3D
BR4s1
E04s2
BEAS3
00434
BPass
P0436
BLR4s7
BL449
gp4ay,
30442
9443

Bp444
Bp445
By446
XLy,
00459

FP1oT2 SRC

208586
340540
340541
340537
340245
340542
340544
740208
600443
203704
540531
741090
100436
203706
540533
741000
198456
203705
540532
600441
108456
BuaLoo
104332
600444
444561,
690205
101635

104235
204547
544632
741000
690074

TEST1 LLAC QVRFLJ
TAD OVRFLR
TAD UNDFLN
TAD UNUFL1
TAD OVRFLX
TAD DVBYDRY
TAD 1DVBY®
SZA
JUP FRALLOK+2
LAC %FACL
SAD %ANSR1
SKP ’
JMS FPERROR
TESTS  LAC %FACS
SAD %ANSRS
SKP
JMS FPERROR
TEST2  LAC %FAC2
SAD %ANSR2
JMP FPALLOK
JMS FPERROR
FPERROR CAL
JMS ERRORZ
JMP FPABORT
FPALLOK ISZ RATIO
JMP FPLOOP
JMS TFBRA
/RATI0 QPERATIONS COMPLE
FPABORT JMS HOLOSY
LAC AUTORG
SAD (AEQPGDB
SKP
JMP FPEXER
WEJECT

FOR SYSTEM EXERCISER

/EXPECTED INTERRUPT EXCEPTION QCCURED = JGNORE RESULT
/SOFTWARE RESULT
/HARDWARE RESULT

/EFPA RESULT WRONG
/SOFTWARE RESULT
/HARDWARE RESULT

/FMA (LOW ORDER) RESULT WRONG
/SOFTWARE RESULT
/HARDWARE RESULT
/FMA (HIGH ORDER) RESULT WRONG
/4MS 1S FOR DIAGNQOSTIC AID, BQY,
/NORMAL RETURN,, ,UNTIL RATIO=4
TE

/CHECK FOR HOLD SWITCH,

/END OF OP=CODE BUFFER?
/YES, RESET TABLE
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gp451,
09452
BPas3
pEas4
BPasns
LTS
0p4as7
pR4a60
2p4a61,
09462
ANa63
BBAa64
gpa6s
3n466
gnae7
20479
Buayy
G472
Brazs
6474
BRAaTS
BBHa76
o477
29589
p05a1
Bus502
Y5083
BRS04
P05105
au596
gps5u7

FP15T2 SRC

440546
600455
191776
60p5Y5
440545
600595
777000
740545
204633
044547
777716
p44551
104215
504654
Y/ ERTG
344635
740109
608465
204656
349530
741100
600465
2085348
064547
444547
740080
444551
600465
204633
B44547
600974

VB AP> TV APPIDI>P IV SO VNP> 0TV

'"FP1572' TEST MODULE FOR SYSTEM EXERCISER

LOoOP1L

FEXIT

[1SZ KT204u

JHP

JMS INITADR
JMP FEX]T

15Z K1Buw

JMP FEXIT

LAW =1007

DAC Kiwup

LAC (AOPCDBF)
DAC AUTORG
LAW =62

DAC TEMP2

JMS RANGEN
AND (37777)
DAC TEMP

TAD (=EOFCDB=1)
SMA

JMP LOOP1

LAC (=0PCDBF~1)
TAD TEMP

SPA

JMP LOOPL

LAC TEMP
DAC# AUTORG
152 AUTORG
NOP

182 TEMP2

JMP |LOOPL

|LAC (ADPCUBF)
DAC AUTORG
JMP FPEXER
yEJECT

/82K
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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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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
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139

P0614
pE615
00616
PP617
P0620
Bp621
PU622
00623
BU624
20625
P0626
BR627

PY63Y
pa631
0p632
Py633
AR634
AR635
a0636
pa637
AR
vp641
0p642
Pp643
BU644
09645
pP646
B0647
Bu650
20651
BP652
BB653
Bp654
PP655

FP15T2 SRC

200516
504640
340513
GAB516
200527
504614
544610
620567
200516
504641
#40316
620567

260527
504627
544604
741080
620644
200515
504642
pan515
200520
504642
P48520
620567
544610
741008
628567
2$0514
504642
p4ps514
200517
504642
048517
620567

ATV

'FP15T2Y TEST MODULE FOR SYSTEM EXERCISER

/ADDITION AND SUBTRACTION MASKS

RANDTL

RANDT2

LAC
AND
TAD
DAC
LAC
AND
SAD

%XHAGL

(87) /DOUBLE
%XFACL

%XHACY

OPCQUE

(DP)

(OP)

JMP# RANDAT

LAC
AND
DAC

%XHACL
(27) /SINGLE
4AXHACL

JMP# RANDAT
/TO MASK WHEN OPCODE }S INTEGER
/AND INCREASE INTEGER QPERATION

LAC
AND
SAD
SKP
JMP
LAC
AND
DAC
LAC
AND
DAC

OPCODE
(OPIFL)
(CAL)

RANDTZ
%XFAGS
(1777)
%XEACS
#XHACS
(1777)
%AXHACS

/SINGLE

JMPs# RANDAT

SAD
SKP

(0P)

JMP# RANDAT

LAC
AND
DAC
LLAC
AND
DAC

%XF AC2 /DOUBLE
(1777)
AXF ACZ
%XHACZ
(17771
%XHACZ

JMP# RANDAT
WEJECT

PRECISION

PRECISION

MULTIPLY

PRECISION

PRECISION

T0 LESSEN OVERFLOWS

INTEGER

INTEGER

O 0 0 ¢ O 0 O

O

o O O 0O
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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

O
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PAGE
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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

o o o o o O O O «C
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D033
B1L34
01035
01036
03,037

B1040
01041
g1v42
D143
a1044

01045
01046
01047
81850
EERS

B1p52
31053
01954
01055
p1P56

81057
01060
01661
51062
P1063

21064
p1065
01066
01067
81070

VDDAV VDT el elisvies i) TV D VDV D

VDA

FP12T2 SRC

203227
504610
544610
6@1@11
6@11@5

200527
504610
544610
601073
601107

200527
504610
544610
601075
601111

200527
504610
544610
681077
601113

200527

'5@461@

544610
601104
601115

209527
504618
544619
60116
601117

BV el ol s I s b v} BTV DWWV LD

T2DAAXTD0

'FP15T2! TEST MODULE FOR SYSTEM EXERCISER

Fastser e ADDI T ONsarse s

/
FPPADD

/

/nueusSUBTRACT]ON#wo##

4
FPPSUB

/

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

LAC OPCODE
AND (DP)
SAD (DP)
JMP DPFLSB
JMP SPFLSB

/DOUBLE PRECISION FLOATING AND INGEGER
/SING AND INTEGERLE PRECISION FLOATING

/DOYBLE PRECISION FLOATING AND INTEGER
/SING AND INTEGERLE PRECISION FLOATING

urawaMULTIPLICATION#®#stn

/
FPRMUL

/n%%**DIVISION%*%%*

/
FPPDIV

/

LLAC OPCODE
AND (DP)
SAD (DP)
JMP DPF LML,
JMP SPFLML

LAC OPCODE
AND (UP)
SAD (DP)
JMP DPFLDV
JMP SPFLDY

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

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

/#e 94 9REVERSE SUBTRACTION®#nus

/
FPPRSB

/

LAC OPCQDE
AND (RP)
SAD (0P)
JMP DPFLRS
JMP SPFLR$

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

/aund g REVERSE DIV]STON# s

/
FPPRDY

[LAC DPGQDE
AND (DP)
SAD (OP)
JMP DPFLRD
JMP SPFLRD
yEJECT

/DOUBLE PRECISION FLOATING 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
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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
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19

g1ies
@11u6

61107
01110

@1111
41112

#1113
p1114

p1115
81116

51117
p1120

T

X 3T

FP12T2 SRC

204650
601244

204651
601244

204620
601244

204652
601244

204653
601244

204624
601244

X

v i)

/

'FP15T2! TEST MODULE FOR SYSTEM EXERCISER

/SOFTWARE DIRECTOR OF SING AND INTEGERLE PRECISION FLOATINGq,,
/

/SOFTWARE MANTISSA PREVIQUSLY LOADED BY "FLAC"

/

/sy yADDITION

/

SPFI.LAD  LAC (6)
JMP SPFLEX

/

/vy SUBTRACTION

/

SPFLSB  LAC (72
JMP SPFLEX

/

/vy MULTIPLICATION
/

SPFLML  LAC (18)

JMP SPFLEX
/
/v DIVISION
/

SPFLDY  [AC (11)
JMP SPFLEX
/
/vy REVERSE SUBTRACTION
/
SPFLRS LAC (12)
JMP SPFLEX

/'y s +REVERSE DIVISION

/
SPFLRD  LAC (13)
JMP SPFLEX

e N Y T T N

W EJECT

@
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PAGE
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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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B1157
P1160
p1L161
91162
#1163
pL1164
01165

p1166

91167

g1170
21171
g1172
1173
21174
p1175
1176
B1177

21209
B1291
pLe2p2
01203
01204
B1205
p1206
21287
1219
pL211
pi212
21213

DV IV VDO

DDV DX

DOV VDDOVDATT

601200

143721

FPL5T2 SRC

293705
543706
74@2%0

143714
143707

DXV >0 0

200544
744260
609127
200515
74'£ﬁw
440545
2“@52@
749200
4403543
600127

192102
203721
744100
600127
203706
740031
n43706
283795
7414901
344646
P43705
6gpiay

DX >VO>VD>D TT>DVP»C 0>

'FP15721 TEST MODULE FOR SYSTEM EXERCISER

/1F RESULT IS ZERO = CLEAR EXPONENT

DPIEX1

/1F INTEGER

LAC %FAC2
SAD %FACS

SZA

JMP DPIEX2
DZM %FACL

DZM %FACH

DZM %FSIGN

DIVISION BY 2ZERQ S EXPECTED AND THE FMA 1S NOT @oBpaw

/THEN EXPECT QVERFLOW #3@ ALSO WHEN SPI STORE

LAC 1DVBY#
SNA

JMP FPUXAL
LAC %XFACS
SZA

1SZ OVRFLX
LAC %XHACS
SZA

152 OVRFLX

JMP FPUXAL

/BECAUSE %XFAC3 IS NORMALIZED IN FPU HARDWARE

/COMBINE SIGN BIT WITH AC

DPIEX2

JMS %FTX,
LAC %FSIGN
SMAICLL
JMP FPUXAl
LLAC /FACJ
TCA

DAC %FACS
LAC AFACZ
CMA!Sék
TAD (1)
DAC %FAC2
JMP FPUXAL
QFJECT

/FIX BACK TO INTEGER

O

c o O O O

O O
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p1214
1215
p1216
p1217
01220
01221
01222
p1223
81224
1225
91226
81227

pl230@

1231

01232
91233
1234
01235
81236
81237

01240
B1241
p1242
#1243

AV VLIV LDLXOLD

DV TUV UV

e lsvios i)

FPL15T2 SRC 'FP15T2! TEST MODULE FOR SYSTEM EXERCISER

341415
041226
44563
200527
504693
544604
60132}
181310
183722
PLERE:
BO0BYY
0gB516

203705
543706
740200
601249
143704
143747
143721,
600127

203721
343705
@437u5
600127

DO

A>TV VAXUU

/DOUBLE PRECISION FLOATING SOFTWARE EXECUTIONER
DPFLEX TAD SOFCOD
DAC DOFEX
DAC SOFTEX#
LAC OPCODE
AND (FL)
SAD (CAL)
JMP DPIEX
JMS SOFNR
JMS DLAC
1DSA %XFACL
DOFEX  CAL '
| (DSA %XHACY
/1F RESULT IS ZERD = CLEAR EXPONENT
LAC %FAC2
SAD %FACS
SEA
JMP 5
DZM %FACL
NZEM %FACA
DZEM %FSIGN
JMP FPUXAL
/COMBINE SIGN BIT WITH AC
LAC %#FSIGN
TAD %FAC2
DAC %FAC2
JMP FPUXAL /SOFTWARE RESULT LEFT IN %FAC1 TO %FAC3
WEJECT

/SOFTWARE CALCULATIONS

Q

O

c 6 o o o o o o O o o o o o o o o o ¢
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81244
B1245
p1246
61247
51250
71251
01252
01253
p1254
B1255
1256
1257
p1260
01261,
pL262
#1263

51264
91,265
71266
91267
51270
01271
31272
91273

gr2v4

PLR75

#1276
B1277
p1300
71301
@1302
P393
B304
91305
31316
01307

VDDV VAD VDV DV DRV DODIITODIL

VWDV DV

FP1PT2 SRC

341415
p41262
B44563
200527
504643
544613
681257
777772
344563
7144563
681121
141314
104071
pREs1S
0apBYva
0rBo16

203715
543706
740200
661274
143704
143707
143721
600127

203721
343705
p43705
203714
504655
43704
203706
504630
343704
pA3784
143706
680127

VT AADXDDLBAONTXXD

'FP15721 TEST MODULE FOR SYSTEM EXERCISER

/

/SINGLE PRECISION FLOATING SOFTWARE EXECUTIQNER

/
SPFLEX TAD
DAC
DAC
LAC
AND
SAD
JUP
LAW
TAD
DAC
JUP
JMS
JMS

DSA

SOFEX  CAL

SOFCOR

SOFEX

SOFTEX

OPCODE

(FL)

(FL)

15

=6 /BACK UP
SOFTEX /POINTER FOR
SOFTEX /DP SOFTWARE

DPIEX /AND GO TO INTEGER

SOFANR
FLAC
AXFACL

/SOFTWARE CALCULATIONS

\DSA %XHAC1
/1F RESULT IS ZERO - GLEAR EXPONENT

LAC
SAD
SZA
JMP
DZM
DZM
DZM
JMP

%F AC2
%F ACS

P *0
%FACH
%F AC4
%FS1GN
FPUXAL

/COMBINE SIGN BIT WITH AC

LAC
TAD
DAC
LLAC
AND
DAC
LLAC
AND
TAD
DAC
DZM
JMP

%FS1GN
%FAC2
%FACY
(777)
%FACL
%FACS
(777000)
%FACY
%FACY
%EACS

FPUXAL /SOFTWARE RESULT LEFT IN %FACL TO %FACS

VEJECT

c o o o O O

O O
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p1310
p1311
71312
#1313
#1314
P1315
P1316
p1317
p1320
21321
71322
91323
71324
P1325
01326
p1327
pL330
01331
#1332
P1333
n1334
#1335
P1336
01387
g1340
P1341
#1342
71343
p1344
P1345
71346
B1347
#1350
31351
P1352
01353
P1354
21355
P1356
01357
01360
1361
#1362
01,363
713564
pL365
B1366

FP15T2 SRC

pR13810
200227
504575
5446@1
741000
544637
601326
2@ﬂbd/
54656
5446U4
621318
504657
544657
62131y
20p>227
504611
5446l0
60166b
?F@bl3
504639
naB515
2@@5&4
5@466w
540515
74@2U@
741@@@
6213149
2ZBbl4
5%4626
643721
20@514
504669
B4aes14
?@Qb14
5@4661
740200
601415
ZQleb
744014
ﬂ4@blb
2@@514
74@%1%
@4@514
2@@527
504619

544610

6@14%1

'FP1572!

TEST MODULE FOR SYSTEM EXERCISER

/SOF TWARE NORMILIZER FOR [ ,OAD FUNCTION CONFIRMATION

SOFNR

S0F1

SoF2

LAC
AND
SAD
SKP
SAD
JMP
[,AC
AND
SAD

WDSA

OPCODE
(0P6T09)
(DIV)

(ROIV)
SOF1
OPCQDE
(UNIFL)
(CAL)

JMP# SOFNR

AND
SAD

(UN)
(UN)

JMP# SOFNR

LAC
AND
SAD
JMP

LAC
AND
DAC
LAC
AND
SAD
SZA
SKP

0PCODE
(DP)
(DP)
SOF 2
/XFALl
(777@%@)
7XFAC$
AXFACZ
(5/7/77)
#XFACS

JMP# SOFNR

LAC
AND
DAC
LAC
AND
DAC

FNXSA LAC

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

%XFAC2
(4DupBY)
%ES1GH
%XFAC2
(877777)
%XFAC2
%XFAC2
(LAC)

SOFNRX
%XFACS

%XFACS
%XFAC2

#XFACZ
OPCODE
(OP)
(OP)
SOF 3

WEJECT

o o o o o 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
21433
91434
D14355
01436
01437
21440
21441

?1442
01443
P1444
(1445
n1446
01447
21459
P1451
p1452

01453

#1454
#1455
01456
01457
g1460
81461
B1462
71463

01,464

TDVVOTITT

VDUV DWI!O

VDV VODDO

FP15T2 SRC

BOPBLE
601442
PANBED
601454
FOBBLE
601465
AL
601476

777777

341482

41452
144560
200540
340536
340543
750200
621432

601502

777777
341454
p41454
P44560
200541,
340257
750208
621434

691582

> B> > 0>

>N VXDV AT>

P> VDBV O

'FP1572! TEST MODULE FOR SYSTEM EXERCISER

/INTERRUPT EXCEPTION EXIT ADDRESS
XJEA ! '
JMP OVFLO
9
JMP UNFI0
0

/GVERFLOW
/UNDERFL.ON
JMP DVBY® /ABNORMAL DIVISION BY ZERD
3MP NEXMEM /TLLEGAL MEMORY REFERENCE
govaRrgow

OVFLO AW =1
TAD XJEA /DECREMENT RETURN
DAC XJEA /PC BY QNE
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 XFLOW
/
/UNDERFLOU
/

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
/

/ §, FROM NORMALIZATION

/ 4, FROM EXPONENT VIA MULTIPLY
/

JMP XFLOW
LEJECT

o O O

o o o o o o o o o o o o o o
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91465
51466
p1467
01470
01471
81472
71473
61474

81475

P1476
21477
p1500
01501
pL582
PL503
p1504
B1585
p1506
415087
91510
91511
p1512
B1513
21514
21515
p1516
01517
91520
B1521
91522
815253
p1524
B1525
B1526
21527
31590
01531
p1532
31533
p1554
61535
p1536
p1537

VDDV DV D

DX VXV XD DIDDODDDDDIVDDDADVDOTDDVIOU

FP15T2 SRC

777777
341456
#4146
§44560
209542
340544
758200
621456

601502

740040
601476
740044
601500
200548
544604
601597
204643
6043544
200536
544604
601514
214644
604544
206547
544604
691521
204645
604344
200537
544644
601526
204646
6043544
20p»42
544604
601533
284647
604344
200544
544604
6043544
204662
6043544

A LVAND XX >

1FP15T2! TEST MODULE FOR SYSTEM EXERCISER

/DIVISION BY ZERO

/
DVBYD |, AM
TAD
DAC
DAC
LAC
TAD

-1

XJEA*4
XJEA+4
JEADRS
DVBYUQ
1DVBY®

SZAICLA

JMP# XJEA+4

/

/ABNORMAL DIVISION EXPECTED

/UNEXPECTED HARDWARE ABNORMAL DIVISION

/
JMP
/

XFLOW

/1LLEGAL MEMORY REFERENCED

/

NEXMEM HLT
JMP

TNEXMM  HLT
JMP

XFLOW  LAC
SAD
JMP
LAC
JMP
LLAC
SAD
JMP
LAC
WJMP
LLAC
SAD
JMP
LLAC
JMP
LAC
SAD
JMP
LAC
JMP
LAC
SAD
JMP
LAC
JMP
LAC
SAD
JMP
LAC
JMP

=1

vl
OVRFLR
(CAL)
1 *9
(1)
ERRORS
OVRFLI
(CAL)
1 ¥9
(2)
ERRORS
UNRFLN
(CAL)
g ¥9
(3)
ERROR3S
UNDFL1
(CAL)
 *3
(4
ERRQRS
DVBYYDY
(CAL)
1 *9
()
ERRQRS
1DVBY®
(CAL)
ERRORS
(25)
ERRORS

W EJECT

/ L, OVERFLOW FROM ROLNDING

/UNEXPECTED JEA BREAK

/ 2, EXPONENT OVERFLOW

/ 3, UNDERFLOW FROM NORMILIZATION

/ 4, EXPONENT UNDERFLOW

/ 5, FLOATING ABNORMAL DIVIDE

/ 25, INTEGER DIVISION BY ZERQ

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
B1623
p1624

1625
01626
w1627
01630
p1631
#1632
21633
01634

01635
01636
B1637
p1649
@15@1

01,642
01643
31644
51645

03,646
71647
F1650
B1651

01652
81653
01654
81655

61656
01657

71660
01,661
01662
01663
71664
01665
p1666
01667

TV

I el iy i s e s | DV VT DT

it TV Pries e s v]

FPL5T2 SRC

200515
544626
449543
621556

5446149
741%&@
621b56
140513
140535],
140516
143744
621556

208008
20B542
54@b44
74@2@@
621655

20p527
504603
544604
621635

200527
504667
544670
621635

20p527
504667
544671
621655

777777
B44554

144553
200527
504610
54461@
60167@
293704
59466@
741000

DBV V>XD D00

0D B>V >

el sl o ey )

TV

> VBV VAV = >

'FP1572' TEST MODULE FOR SYSTEM EXERCISER

/1F MANTIS 2 400000y +31 TO QVRFLX
/BECAUSE ROUNmRY LIMIT EXCEEDED AND OVERFLOW WILL ON CFPUST

/DOUBLE
DPIRES

LAC %XFAGS
SAD (409900)

1SZ OVRFLX

JMP# IFREST

PRECISTQON [NTEGER RESTRICTIOS FOR MRANDEX"
SAD (DP)

SKP

UMP# IFREST

DZEM %XFAC]

DEM %ANSRIL

DZM %XHACL

DZM %FACL

JMP# TFREST

/1F ABNORMAL UIVISION DO NOT BRANCH

TFBRA

@

LAC DVBYU®®
TAD IDVBY@
SZA

JMP# TFBRA /EXIT = NO TEST

/1F INTEGER = EXIT = NO BRANCHING HERE

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

/1F SPF=UR EXIT

LAC OPCODE

AND (BPIFLIUR}UN)

SAD (FLIUR)

JMP# TFBRA JEXTT

/1F SPF=UR EXIT

/ERRORS

/BRANCH
TBZA

LAC OPCODE

AND (DPIFLIURIUN)

SAD (FLIUR)

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

DAC COMPLD

IF ZERO FMA

DZM BRANCH#

LAC OPCODE

AND (OP)

SAD (OP)

JMP TBZAL

LAC %FAC1

AND (777088)

SKP.
yEJECT

O 0O 0O 0O 0O 0O 0 0 0 0 0 0 O
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PAGE 30 FPL2TZ SRC 'FP1BT2' TEST MODULE FOR SYSTEM EXERCISER

01679 R 203706 R TBZA1  LAC %FAC3 O
01671 R @40530 R DAC TEMP
01672 R 203785 R LAC %FAC2
P1673 R 504668 R AND (877777) O
01674 R 540530 R SAD TEMP
PL675 R 741009 A SKP
21676 R 641701 R JMP 3 O
01677 R 741200 A SNA
DL708 R 444553 R 1SZ BRANCH
BL74% R 204674 R LAC (BZA) O
AL1702 R 191752 R JMS SBRAN
A /BRANCH IF NEGATLIVE FMA
PL783 R 144258 R TBMA DZM BRANCH O
P1794 R 203721 R LAC %FSIGN
P1745 R 741100 A SPA
P1796 R 444553 R 152 BRANCH @
P1787 R 204672 R LAC (BMA)
01710 R 101752 R JMS SBRAN
/BRANCH IF FMA < DR = P O
71711 R 144553 R TBLE DZM BRANCH
01712 R 203705 R LAC %FAC2
01713 R 741100 A SPA O
P1714 R 444558 R 1SZ BRANCH
#1715 R 504668 R AND (377777)
#1716 R 540239 R SAD TEMP O
B1717 R 741000 A SKP
21720 R 681723 R JMP  *3
P1721 R 741200 A SNA O
01722 R 444553 R 182 BRANCH
P1723 R 204673 R LAC (BLE)
A1724 R 101752 R JMS SBRAN 0
' /BRANCH IF POSITIVE FMA
01725 R 144553 R TBPA DZM BRANGH
#1726 R 203721 R LLAC %FSIGN @)
#1727 R 740190 A SMA
21730 R 444553 R 1§Z BRANCH
21731 R 204674 R LAC (BPA) O
P1L732 R 1M1752 R JMS SBRAN
/BRANCH UNCONDITINAL
#1733 R 444553 R TBRU 1SZ BRANCH O
#1734 R 204675 R LAC (BRU)
PL735 R 181792 R JMS SBRAN
'EJECT O
O
O
@
@
O
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B1736
91757
01740
B1741
p1742
01743
01744
01745

21746
@1747
21750
B1751
01752
31753
01754
@1755
21756
81757
2760
ﬂl?él
@1762
p1763
1764
@1765
m17§6
01767
01770
BL773
81772
21773
1774
01775

BL776
01777
02890
PRO0V1
82062
BR093
B2004
PLYE
A2006
w2047
02010
02011
P2012

DLV VTDVDV DIV ITAVLDIVBDD DUV VDAOVDVB IOV NVNTD VDOV IVDOVOOTOU

BTV DD

FP15TZ SRC

144553
203715
5034667
540530
740200
444553
204676
101752

XV >DBAIX

1445538
2@4677
102752
621655
pUBBID
p41772
041764
204553
741200
101762
101772,
621752
pRBvYY
441762
aupRYY
6RL767
621762
684401
621762
aoRvse
ey
PeL775
604414
621773

puL776
7760200
04@546
2@4656
@44547
2@47@@
741080
344643
964547
444541
941@58
6217/6
6@2@@5.

DDAV AO>>VIIVTrr O

'FP1572% TEST MODRULE FOR SYSTEM EXERCISER

/BRANCH IF FMA NON=ZERO
TBNA  DZM BRANCH

LAC %FACZ

AND (377777)

SAD TEMP

S2A

1SZ BRANCH

LAC (BNA)

JMS SBRAN
/BRANCH IF GUARD BIT IS
TBAC  DZM BRANCH

LAC (BAC)

JUS SBRAN

JMP# TFBRA
SBRAN @

DAC YBRANGH

DAC NBRANCH

LLAC BRANCH
SNA
JMS NOBRAN
JMS BRAN
. JMP % §BRAV
NOBRAN @
15Z NOBRAN
NBRANGH CAL
2
JMP% 'NOBRAN
JHP ERRQR6
W MP # NOBRAN
BRAN @
YBRANCH CAL
1 2
JMP ERRQR7Y
JMP# BRAN

SET

/GUARD BIT SHOULD ALWAYS BE CLEARED FROM STORE [NSTRUCTION
/THEREFQRE BNA SHOULD NEVER BRANCH
/EX]T BRANCH TESTING

/1F = .1 BRANCH

/1F = 8 NO BRANGH
/BRANCH = ©; NO BRANCG
/BRANCH = 1; BRANCH
/EX1T BRANCHES

/+1 TO RETURN
/QCTAL EQUIVALENT OF BRANCH INSTRUCTION

JEXIT; 0K
/A BRANCH OCCURRED WHEN UNEXPECTED

/0CTAL EQUIV
/EXITS OK
/NO BRANCH UCCURRED WHEN EXPECTED

/RESET ADDRESS BUFFER TO ORIGINAL SETTING

INITADR ,DSA
LAW =201
DAC KTZQQM
LAC (AOPCOBF)
DAC AUTORG
LLAC (OPCDBF)
SKP
TAD (1)
DAC# AUTORG
IS2 AUTQRb
SAD AEQPCDB
JMP INITADR
JMP 4 =5
1EJECT

O

c o o o O o0 O o O O
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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

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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2065
82066
02067
02074

@2071

02072
82073
02074
62075
B2076
02077
p2100
02104

52102
02103
p2124
g2105

p2106

p2107
32110

p2111

72112
82113
62114
02115

p2116

82117
02120
g2121
2122
02123
2124
02125
32126
62127
02130
p2131
321382

2133

§21384
02135
82136
82137
02140
p2141

02142
p2143
p2144

VDD IVVVVB OV

FP15T2 SRC

203705
744108
622024
203706

740031

p4a3796
2p3705
741491
344643
504664
344626
243705
622024

0OBRRE
203704
741200
60212}
203707
744010
B43707
044557
203706
740010
A43706
2937905
740010
243705
143704
200527
504575
544637
622102

544601
622102
2018527
504610
544610
602135
203706
741009
203705
741109
4405435
504660
6221%2

paouLY
203705
543706

R
A
R
R
A
R
R
A
R
R
R
R
R
A
R
A
R
R
A
R
R
R
A
R
R
A
R
R
R
R
R
R

——

R
R
R
R
R
R
R
A
R
A
R
R
R

SUBTITLE FPOINT=NON

%FLOTY

%FLOT2

LAC %FAC2

SMAYCLL,

JMP#H BFLOT,

LAC %FACS3
TCA

DAC %FACS

LAC %FAC2

CMASZL

TAD (1)

AND (877777
TAD (400008)
DAC %FAC2
JMP# ZFLOT,

/FIX THE FLOATING AC
#F1X

4F1XB

/NEGATE THE FLOATING ACCUMULATOR (%FNEG,)

)

LAC Z%FAC1
SNA

JMP %F 1XB
LAC AFAQﬂ
RCL

DAC %FAC4H
DAC GUARD
LAC %FACS
RAL

DAC %FACS
LAC %FACZ
RAL

DAC %FACZ2
DZM %FAGl
LAC OPGQUE
AND (0P6709)
SAD (RDIV)
WMP# AFIX'
SAD (D‘V)
JMP# KF1X,
LAC QPCQODE
AND (DP)
SAD (DP)

JMP 4 +3

LAC AFAC&
SKP

LAC %FAC2
SPA

1SZ OVRFLX
AND (67/777)
JMP & AFIX@

/CALLING SEQUENCE}

/
/ ‘
#FNEG

WMS #FNEG
NEXT INSTRUCT]ON

)

LAC #FAC2

SAD %FACH

/NO REALJGNMENT NECESSARY

/QVERFLOW OCCURED

/SUBR CALL (CHANGE SIbN OF NORMALIZED FLT ACC,)
/RETURN WITH

ZENTRY=EXIT

SIGN OF FLT CC CHARGED,

/SIGN WORD OF FLOATING ACCUMULATOR

C> i
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$2145
02146
02147
p2150

2151
02152
02153
p2154
B2155
82156
02157

62160
p216y
2162
P2163
52164
02165
82166
62167
02170
p2171

T VLD

LoV V]

DV VDVVDIVAODXD

FPL5T2 SRC

740200 A
244626 R
p4a374u3 R
622142 R

pEBLLY
202153,
504791
342151
777776
342151,
043720

223720
463/&0
p43720
223(2@
g43720
741100
223724
621921
442151
62215°1%

VDT> XLVVU T T > W/CA >

02172 R BOBBLD A
82173 R 140541 R

SUBTITLE FPOINT=NON

SZA /1F ABSQLUTE ZERD DO NOT NEGATE
X0R (400000 sCHANGE SIGN
DAC %FAC2 /RESTORE
JMP# %FNEGy /EXIT

‘.

/-n-wnvnvwﬂ-“ﬁ-ﬁﬂv-ﬂ

/

/SHORT GET ARGUMENT ROUTINE (%FG,)
/CALLING SEQUENGE]

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

/ (PC+1) @ /(STORE ADDRESS HERE)

/ (PC+2)] NEXT INSTRUCTION /RETURN HERE

/

/SUBROUTINE %FG, GOES BACK TWO LEVELS (THREE IF INDIRECT)
/T0 GET THE ADDRE&S OF AN ARGUMENT AND STORES IT AT PC#1
/0F THE CALLING PROGRAM,

/
/
%FG,y ) /ENTRY=EX]T
LAC WP G, /MASK OF POSSIBLE
AND (7777/ /SIGN BIT SET FROM
DAC AFG, /LINK DURING JMS
LAW =g /GET CALLERS EXIT
TAD AFG, /(AC=(PC=1) FROM CALLING’ PROGRAM
DAC %5 /SAVE FIRST LEVEL a
/SECOND LEVEL
LAC# %5 /GET (ARG ADDR) ADDR
[§Z% ANES /BUMP CALLERS EXIT
DAC %45 /SAVE ARG ADDR
LLAC# %J5 /GET ARG ADDR
DAC %45 /END OF 2ND LEVEL
SPA /1F @ BIT IS ON ADDRESS IS INDIRECT
LAC# %05 /ACCESS AGAIN
DAC# AF G, /STORE ARG ADDR IN CALLING POINT
%FGEX, 182 “FG, /BUMP EXIT
JMP & AEG,y JEXIT
/
/e°-”~7~”~'"?""”'—"ﬁ
/

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

/ JMS #FNOR /SUBR CALL

/ NEXT INSTRUCTION /SUBR RETURN
/

/

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

o o o o o o o O O O > O O O O O o o o o O
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37

n2174

2175

p2176
02177
p2200
pR201
p2202
02203
02204

p22v5

2206
02207
p2210
p2211
p2212
02213
52214
82215
32216
p2217
#2220
p2221
p2222
62223
p2224
92225
p2226

02227
02230
§2231
p2232
p2233
52234
02235
02236
02237
02240
52241
02242
p2243
02244
#2245

BR246
Bp247
92250
"PEER)

DV VD VDDV IAD DDV DIVDNDDAOITT

2o I s e o e ¥l

FPL572 SRC

200527
504656
544604
622172
504657
544657
622172
203705
504660
043705
543706
748200
6022238
103652
602217
283797
544565
740299
602223
143794
143721
143717
622172
203715
744010
741190
602267

7777177
343704
043704
2008527
504610
544610
602243
203714
544702

602245

544703
602245
2p3704
544060
440541

744800
183652
602260
204565
744019

P>V RRXDVDP>PVIVDDI>PNDDODEDDAODDD

>0 0>

SUBTITLE FPOINT~NON

#FNORA

/

LLAC
AND
SAD
JMP#
AND
SAD
JMP#
LAC
AND
DAC
SAD
SZA
JHP
JMS
JMP
lLAC
SAD
SZA
JMP
DZM
D#EM
DZEM
JMP
LAC
RCL
SPA
JMP

0PCODE
(UNTFL)
(GAL?
AFNOR
(UN)
(UN)
AFNOR,
4FAC2  /1F %FAC2 = %FACS
(377777 ¢STRIP SIGN IN CASE OF
%FAC2 /MINUS ZERO,
%FACS  /AND AC=8 CLEAR
N /THE EXPONENT AND SIGN THE EXIT
%FNORA=] /WITH THE FLT ACC IN ABSQLUTE @ STATE,
0CHECK
45
%FACA
%FACAA

AFNORA=1
4FACL  /CLEAR EXPONT
4FSIGN /CLEAR SIGN

%AJ4
%FNOR, /EXIT
%FAC2 '
/1F BIT @ IS ON EIT
/1F NOT KEEP ROTATING
%FNORB

/DECREMENT EXPONENT,

/

/
/ROTATE
/ .

LAW
TAD
DAC
ILAC
AND
SAD
JMP
LAC
SAD
JMP
SAD
JMP
LAC
SAD
18%

CLL
JMS
JMP
LAC
RCL

=1
FACL
%EACD
OPCQDE
(oP)
(DP)
1 *6
%FACY
(777377)
2
(377 /RANDEX SAD
49 '
%FACY,
(877777)
UNDFLN  /EXPONENT UNDERFLOW

OCHECK
#EN
%FAC4A

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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pe319
92311

g2312

BR3313
p23l4
pe315
p2316
B2317
p2320

p2323,
p2322
p2323
02324
¥2325
12326
82327
32330
ERER
P2332
p2333
828384
P2335
02356
P2357
#2340
02341
P2342
02343
62344
P2345
32346

BR347
02350
32351

p23b2.

52353
82354
#2355
02356
02357

VDOV ODIDDDBDUVIT

DAVVDVDAVXBDXTDINIDDD DD DI

T VVVDVD IO

FPlpT2 SRC

BOBLYE
140549
200527
504670
544694
602551
504620
544620
602331

204557
745142
602334
744000
?O@b2/
534610
544604
602334
44231y
442311
622510
750010
362310
44250
343746
522310
643706
750010
343705
p43705
740189
682356

744020
B#43705
203706
740020
522310
p43706
103664
442310
622310

P>V V> DXV XI>T VDIV >>IT DXV VL0 DO

/GUARD BIT SET FOR QP

/GET ROUNDOFF BIT,

/POINT TO MASK,

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

/KEEP LOW=O0RDER RESULT!

/GET OVERFLOW BIT,

/ADD TO HIGH= ORDER RESULT,

/0OVER FLON INTO SIGN BIT?
/NO

SUBTITLE FPOINT=NON
/ .
AF IR @
DZEM OVRFLR
LAC OPCOUh
AND (UR! Fh)
SAD (CAL)
JMP AFIREX
AND (UR)
SAD (UR)
JMP %F IREX
/+1 TO FMA IF %FAC4 ]S NEGATIVE
LAC GUARDZ
SPA!STL
JMP %F IR, A
CLL
LAC OPCODE
AND (UP)
SAD (CAL)
JMP %FIR,A
#FIREX 18% #F IRy
[S7 %F IR,
JMP# AEIR;
%#FIRyA  GLK
TAD* “F IR,
ISZ - AF IRy
TAD AFACS
AND s %F IR,
DAC %FACS
GLK
TAD #FAC2
DAC %FAC2
SMA
JMP #F IRA

/ROUNDWOFF CAUSED NUMBER TO OVERFLOW INTO SIGN BIT,
/ROTATE %FAC2,%FAC3 RIGHT ONE BIT AND INCREMENT EXPONEN

/
RCR
DAC
LAC
RAR
AND#
DAC
JMS

#FIRA 1S2
LMP#
+EJE

4FAC2
4FACS

“F IR,

ﬁFACé
INQEXP

AFIRg

%#F IR
cT

/TRUNCATE

/POINT TO RETURN ADDRESS
JEXIT

o o o o o o o O
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. D2368

p2361
82362
52363
02364
02365
H2366
02367
02370
82371
02372
p2373
02374
p2375
92376

62377
02490
pR491
pR402

p24ns.

g2404
p2405
2496
2407
p24a1n
2411,
$24172
p2413
R4l 4
2415
g2416
p2417
p2420
p2421
02422

VDDV DVDVVDIVVVV BB DT DIT AT VDUV IVADVDVDIOD VDTV

FP15T2 SRC

SLLDET)
203705
504626
p43717
203705
504660
PA3T05
203711
243717
504626
P43721
203711
504660
043711
622560

PEOLLo
PU3T71V5
543706
740260
741000
6@?414
203711
543712
74@2@@
6792412
602414
442377
622877
143704
143765
143706
1437%/
14459/
144béb
622577

SUBTITLE

FPOINT=NON

/SIGN CONTROL (STRIP SIGNS) (%FS,)

/CALLING SEQUENCE:

/ JMS %FS,

/ NEXT INSTRUCTION
/

/CALL
/RETURN

/THE SIGN BIT OF THE FLOATING ACC IS STORED IN BIT @ OF
/STORAGE WORD %J4, THE SIGN TBIT OF THE HELD ACC IS
/EXCLYUSIVE OR'ED WITH [T AND THAT VALUE IS STORED IN BIT @ OF
/%FSIGN, RETURN 1S MADE W]TH BIT © OF BOTH THE

/HELD ACC AND THE FLOATING ACC SET TO ZERO,

/SLGN WORD OF FLGATING ACCUMULATOR
/KGEP ONLY THE SIGN

/STORE IT

/GET SIGN

/WORD AGAIN AND KEEP

/ONLY THE ABSOLUTE VALUE

/SIGN WORD OF HELD ACCUMU|ATOR
/LIKE SIGNS=g, UNLIKE SIGN=1
/KEEP ONLY THE SIGN AND

/SAVE IT

/GET THE SIGN HORD,

/OF THE HEALD ACC AND,

/STRIP OFF THE SIGN,

JEXIT

/
/
“FS 2
LAC %FAC2
AND (400010
DAC %4
LLAC %FAC2
AND (377717
DAGC #FAC2
LAC %HAC?2
“XOR %J4
AND (408000
DAC #FSIGN
LAC AHAC2
AND (377777
DAC %“HAC?2
JMP 3 %FS,
/CHECK THE FLOATING AC'S TO EQUAL ZERO
CACH 7]
LAC %FAC2
SAD %FACS3
SZA
SKP
JMP CACHEX+2
LAC #%#HACZ2
SAD %HACS
SZA
JMP CACUEX
JMP *3 '
CACAEX [SZ CACM
JMP# CACH
DZM %FACH
DZM %FAC2
DZM %FACS
DZM %FAC4
DZM GLARD
DZEM %FAC4A
JMP# CACD
/=== N ————
/

/SWITCH THE FLOATING POINT ACCUMULATOR
/AND THE HELD ACCUMULATOR,
/CALLING SEQUENCE}

O O O O O O O 0O
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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

4e

p2464
#2465
g2466
n2467
02470
72471
PR472
gR473

02474

@2475
02476
p2477

82500
82501
02502
32503
p2504
32505

p25p6

p2597
p2510
72511
p2512
N2513
n2514
p2515
92516
p2517
02520
92521
pe522

52523
82524
92525
82526
2527
52530
B2531
82532
2533
p2534
125385
p2536
82537
02540
p2541
82542
p2543
p2544

DOVDVIVDBDAVDODBO

FP15T2 SRC

203715
543706
740200
602560
203710
p43704
203711
43705
203712
043706
444564
693817

20371}
543/12
74@2@5
741089
6083817
283714
740001
343710
m43/dw
741109
602516
14242$
444564

602595

203/@4
243710
504626
741&@6
602541

293744
741160
602532
203719
740007
343704
6ﬂ2564
74@@@l
343710
741107
603000
544/@4
741169
673009
443729
741080
602600
203720

B> XXX PPLIAP» DLV

DV VP WVV>VAP>A> VN> AODP> 0

SUBTITLE FPOINT=NON

/1F FMB=0 =
/1F FMA=0 =

/FMB NQT

UFA LT

#FAT B

LAC
SAD
SZA
JMP
LLAC
DAC
LAC
DAC
l,AC
DAC
152
JMP

LAC
SAD
SZA
SKP
JMP
LAC
CMA
TAD
DAC
SPA
JMP
JMS
152
JMP
LAC
XOR
AND
SNA
JMP

EXIT = AND KEEP ORIGINAL FMA,, ¢ #1 TO SWITCH
EXIT AND FMB TO FMA'S

%FACZ
AFACS

g t11
%HACl
%FACL
%HAC2
%FAC2
%HACS
/FALJ
SHITCH
%FAEX

%HAC2

/HAC&

#EAEX
#FACL

AHACA
%J5

%EAT B
ASWICH
SWITCH
%FALT
%FACL
%HACL
(400009)

%FAA

/EXPONENT SIGNS UNLIKE

“FAA

LAC
SPA
JMP
LAC
CMA
TAD 7
JMP
CMA
TAD

%FACL

g ¥5
#HACL

Cl

%F A
P ¥

%HACL

SPALCMA

JMP
TAD
SPA
JMP
152
SKP
JMP

[.AC

AFAE X
(46) '

#FAE X
AJb

#FAB,B
Adb

/FMB (HIGH)
/FMB (LOW)

JEMA

/TO FMA (HIGH)
/FMA

/TO NEW FMA (LOW)
/FMB = 0

/FMA

/FMA = @
/DETERMINE EXPONENT DIFFERENCE
/(ADDEND~AUGEND=1)

/1F MINUS 00 NOT SWITCH %FACL GREATER THAN %HAC1 (FMB > FMA)
/veyDO NOT SWITCH

/HARDWARE FMA > FMB BEFORE ALIGNMENT
/ALSO

/EXPONENT SJGNS SIMILAR

/QUT OF BOUNDS
/QUT OF BOUNDS

/EPA=EPB

]
f
{
|
[
|
|
|
|
|
1

o O O

O O O O O O O
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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
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pr624
PR625
2626
92627
p2639
22631
02632
72633
02634
22635
026356

2637
92640
Y2641

pR642

02643
n2644
82645
82646

62647
82650
82651
02652
02653
pR654
02655
02656
82657
62660

P2661
22662
82663
D2664

02665
P2666
P2667
62670
02671
02672
02673
p2674
PR675
02676
02677
w2700

L O

BBV VDV BBV O

FPL5T2 SRC

203705
r“4\)711,
741@%@
6026354
?ﬂ37ﬂé
744@91
343712
602644
203795
740081
343/ll

740100
6p2647
204705
742423
682452
741498
6712647
612641

444564
203711
744020
343711
203712
740020
Pa3712
203713
740029
743713

P> VDAV V> NVT 0> DP VDT> DO>>AT

20p9a7
504575
544576
602774

DDV

20372},
740109
662705
203713
102013
643713
203712
748401
602700
744909
344643
p43712

PP ARV P

SUBTITLE FPOINT=NON
%FABB1 |LAC %FAC2
SAD %HAC2
SKP
JMP  +5
LAC %FACS
CMAICLL
TAD %HAGS
JMP %F ABB3
LAC %FACZ
CMA
TAD %HAC2

/FMB
/FMA
/FMB
/FMA

/SWITCH ONLY %FAC2, AND 3 WITH CORRESPONDING %HAC2, AND 3

%FABB2 SMA

JMP %FAB,C=1

I,AC (AFAB C)

DAC ASNILH

JMP %SWICH=*7
#FABB3  SZL

JMP %FAB4C=1

JMP 7FABBZ+2
/NOW SHIFT ADDEND RIGHT ONE MORE TIME

1SZ SWITCH /FMBSFMA
%4FAB,C LAC %HACZ

RCR

DAC %HACZ

LAC %HACS

RAR

DAC %HACS

LLAC %HACA4

RAR

DAC %HAC4
/THE EXPONENTS ARE NOW EQUAL, IF THE SIGNS ARE UN|IKE
/NEGATE THE ADDEND BEFORE ADDING, AFTER ADDING IF THE
/SUM IS NEGATIVE THE ADDEND MUST BE LARGER, THE SIGN OF
/THE SUM WOULD THEN BE THAT OF THE ADDEND

LAC OPCODE

AND (0P6TD9)

SAD (ADD)

JMP %F ANGY

/FMAKFMB

/FSIGN = 4BUPEYP /LIKE SIGNS
/FSIGN = gp9@pd /UNLIKE SIGNS

LLAC %FSTGN

SMA /NEGATE ADDEND

JMP #FAC /SUBTRACT UNLIKE 4, REALLY ADD
%#PFAC LAC %HACA4 /SUBTRACT LIKE

JMS %ANEG,
DAC %HACA

LAC %HACS3
CMAJSNL

JMP  +3

CLL

TAD (1)

DAC %HACS  /NEGATED LOW=ORDER ADDEN

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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82701,
22702
92703
62704

BR705
82706
02707
62710
82711
p2712

02713

p2714
P2715

BR716
22717
82720
p2721
82722
p2723
52724
02725
72726
B2727

22730
p2731

027382
22733
b2754
p2735
02756
02737
@2749
B2741
02742
02743
P2744
G2745
22746
n2747

VAL TDTAOD DOV

VDDV VLV0

FP12T2 SRG

203711
741491
344643
243711

0>

203745
744@&@
q43/ﬂb
203706
74@@@@
@43706
203797
74@@4&
744@&@

>>V >0 V>

343713
043707
750910
343706
343712
n43706
750010
343705
343711
#43705

VX> VDT>

203745
740189

602750
203787
10201
p43767
203706
740401
602743
744000
344643
343706
203705
741401
344643
343705

D> DBII>DP>PVBRTTITA>

SUBTITLE FPOINT=NON

l.AC AHACZ /HIGH=0R
CMAISZL /1F OVER
TAD (1

DAC AHAC2 /END OF

DER ADDEND
FLOW FROM

NEGATION

/NEGATING LOW=0ORDER ADDEND

/WHEN COMPUTING THE EXPONENT THE ONE'S COMPLEMENT WAS USED
/10STEAD OF THE THO'S COMPLEMENT, THIS WAS TO FORCE A RIGHT SHIFT
/0F THE AUGEND SO THAT OVERFLOW WOULD NOT INTERFERE WITH SUM

/SIGN DETERMINATION
/

/
%FAC  LAC %FAC2
RCR
DAC #FAC2
LAC %FACS
RAR
DAC %FACS
LAC %FACH
RAR
CLL
/
/BEGIN THE ADDITION,
/
TAD %HACA4
DAC %FAGH
GLK
TAD %FACS
TAD HHACS
DAC %FACS
GLK
TAD 4FAC2
TAD %HAC2
DAC %FAC2
/
/1F SUM 1s NEGATIVE, COMPLEMENT
LAC %FAC2
SMA
JMP %F AD

LAC %FAC4
JMS %ANEG,
DAC %FACA

LAC AEACS
CMAISNL

JMP y+3

CLL

TAD (1)

DAC %FACS
LAC %FAC2
CMAISEL

TAD (1
DAC #FAC2

/HIGH=0RDER AUGEND

/1=BIT RIGHT

/1.OW=ORDER AUGEND

/RIGHTMOST BIT QF %FAC4 DRQPS OFF,

/LOW=0RDER SUM

(WHO CARES BABY)

/1F OVERFLOW FROM ADDITION

/HIGH=0RDER SUM

THE ANSWER AND' THE SIGN OF THE SUM

/A FORCED SHIFT OF %FAB AND %FAC WAS PREVIOQUSLY INITIATED

/SHIFT BACK IF BIT 1 OF %FAC2 IS

= 9

O |

c o o o o O O 0O
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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
23025

p3@26
nEn27
YIRS
P3B31
382

p3ns3

p3B3s4

p3B35
URYRT
p3RS7
B3040
B804
B3042
#3043
Bspa4

B3B45
P3046
B3047
83050

NVt

p3052
B3P53
B3p54
RUER
33856
83057
33060

D03

DB DR

VIV DD NDVDBVDITBODO AVDVIOVDODLXCOVDIUA

FPLYT2 SRC

203721
741260
603035

204570
343721
204564
504643
741208

102017
603056
284579
750190
204626
p43721
603856
203721
741269
603054

204566
543721,
204564
504643
7412001
1082017
663856
2R4570

B43721,

192172

ol o)

DTV DBPPCDNDT

SUBTITLE FPOINT=NON

LAC %FSIGN
SNa /SKP TO SUB LIKE SIGNS
JMP GOTQOGO /SUB UNLIKE SIGNS
/%FSIGN = 40PUB0 TO SUBTRACT LIKE SIGNS
LAC %J4%
DAC %FSIGN /BECOMES "A" SIGN
LAC SHITCH |
AND (1)
SNA
/COMP ASIGN
JMS %SNEG,
JHP %FAEXT
GOTOGO LAC %J4%
SMAICLA
LAC (4800a0)
DAC %FSIGN /BECOMES "A" SIGN
JMP %FAEXT
ADSIGN LAC %FSIGN

SNA
JMP GOGOGO /ADD LIKE SIGNS
/ADD UNLIKE SIGNS %FSIGN = 438009
LAC %F7% /SIGN OF FMA
DAC %FSIGN /BECOMES "A"™ SIGN
LAC SHITCH
AND (1)
SNA

JMS %SNEG,

JMP %FAEXT
GOGOGQ |LAC %J4%

DAC %FSIGN

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

/

/WHEN SWITCH = ¢, HARDWARE FMB > FMA ,,, THEREFOQRE COMP ASIGN
yEJECT

1
i
1
[
l
|
x
|
|
|
|
|
|
1
|

|
|

|

|

|

|

|

|

|

|

|

E

|
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Dswo6]
P3062

p3063

03064
03065
p3066
035067
83070
23071
03072
03073
53074
p3n75
03076
03077
83100
83101
53102
535183
p3104
B8PS
03106
p3107
23118
23111
08112
B3113
B3114
83115
23116
p3117
p8120
p3121
83122
23123
03124
#3125
83126
p3127

FP15T2 SRC

BEGOOH
744000
143797
144557
203704
343710
043714
29@5&7
5034610
544610
603112
283704
584655
746010
74203,9
742019
742010
740910
049550
200513
244516
504577
7408200
603152
603120
283704
p40550
200513
240516
741100
603152
203710
741390
603127
200530
741100
440556
603152
200530

SUBTITLE FPOINT=NON

/_—-w-u-—---—uvw-—-—_q

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

/ JIMS %FM, /CALL

/ NEXT INSTRUCTION /RETURN
/

/

/THE ARGUMENTS ARE IN THE FLOATING (%FAC1=3) AND
/HELD ACGCUMULATORS (%HAC1»S), THE FLOATING AGCUMULATOR 1S
/THE MULTIPLICAND AND THE HELD AGCUMULATOR THE MULTIPLIER,
/1F EITHER ARE ZERO, RETURN IS MADE WITH @ IN THE FLOATING
/ACC, THE EXPONENT IS COMPUTED FIRST,
/
%EM, g /ENTRY EXIT
CLL
DZN %FAG4
DM GUARD
LAC ~ %FAC1
TAD %HAC
DAC %FAC1
LAC OPCOUE
AND (DP)
SAD (DBP)
JMP %F M2
LAC %FACL
AND (777)
CLLIRTL
RTL
RTL
RTL
RAL
DAC TEMP
LAC %XFAC
XOR %XHACI
AND (422)
SZA
JMP %FM1 /UNLTKE SIGNS
JMP %FM2A
%FM2  LAC %FACY
DAC TEMP
LAC %XFACL
XOR %XHACL
SPA
JMP %FML /UNLIKE SIGNS
%FM2A  LAC %HACY
SPA
JMP %FMS /LIKE SIGNS WERE NEGATIVE
LAC TEMP
SPA
1SZ OVRFL1
JMP 4 +4
4FM3 LAC TEMP

/EXPONENT OF MULTIPLICAND
/SAVE EXPONENT OF PRODUCT,

/ADD EXPONENT OF MULTIPLIER

o o o O O o o o O
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p3130

B3131

p35132
98183
23134

#3135
B3136
P3137
63140
Bs141
835142
03143
73144
95145
83146
03147
3150
p3151

3152

835153

B3154

3155

05156
B3157
05160
p5161
038162
p3163
03164
n3165
08166
B35167

03170
p3171
03172
83173
B8174
B8L75
P3176
83177
33200
85201,

TV 2

VLIV ADDVDOVDIJIDTVIT

DB VL VBRIV

DUV AVTVOVDT

FPL5T2 SRC

740304

A

44Abd7 R

1023569
1@26/7
623061

283706
1437056
043716
203705
143705
p43715
203715
543716
740204
741000
603225
143714
143707
144567
144565

203715
744029
B43715
203716
748920
g43716
2B3714
740029
043714
2@4367
740029
044067

203712
744919
BA3712
203711
748010
043711
741,200
603222
744109
6031549

X0

P v el vie o i -l — v v i sl o 2 0 e s Biv o b & i o

V>U>T>>V>T

SUBTITLE FPOINT=NON

SMA
ISF

/(+EPA)+(+EPA) STAYED POS]TIVE

BEML JMS
M3

UNDFL 1

hFS
CACY

JMP# %F M,

/

/GET SIGN AND ABSOLUTIZE,

/CHECK MULTIPICAND FOR ZERODAND SAVE IN WORK AREA,

/
LAC
DZM
DAC
LAC
DZM
DAC
LAC
SAD
SZA
SKP
DZM
DZM
DZM
DZM

/

%FACS
%EACS
%J3
AFAC2
%FAC2
%d2

%2

%J3

%FMC
hJ1
%FAC4
%JLA#
%FACYA#

/LOW=0QRDER MULTIPLICAND

/CLEAR FOR SHIFTING IN PRODUCT
/SAVE IT,

/HIGH=0RDER MULTIPLICAND

/CLEAR PRODUCT AREA FOR SHIFTING,
/NQT By4s SAVE IT

/INITIALLIZE CARRY EXTENSIONS
/

/THE MULTIPLICATION IS PERFQORMED BY A SERIES OF ADDS
/THE MULTIPLICAND IS ADDED TOQ ITSELF AND SHIFTED FOR EVERY

/1= BIT OF THE MULTIPLIER,

/
%FMA  LAC %42
RCR
DAC %2
LAC %J3
RAR
DAC %43
LAC %d1
RAR
DAC %1
LAC %J1A
RAR
DAC %J1A
/
LAC AHACS
RCL
DAC GHACS
LAC %HAC2
RAL
DAC %HAC2
SNA
JMP %#FMB
SMA1CLL
JMP %FMA

THE ADDITION STOPS WHEN THE

/SHIF THREE
/WORD MULTIPLICAND
/ONE

/BIT

/RIGHT

/3RD WORD EXTENSION OF MULTIPLICAND

/6TH WORD EXTENS]ON

/SHIFT TWQ WORD MULTIPLIER
/ONE BIT LEFT

/1F HIGH=ORDER WORD IS ZERD,
;THE MULTIPLIER MIGHT BE ZERO

/

/1F MULTIPLIER @7

/MAYBE

/NQyy oIS MULTIPLIER BIT © SET ?
/NQy, ,CYCLE AGAIN

O 0 0O 0 0 O O 0o O

O
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032092
03203
03204
33205
23206
P3s207
33210
p3211
23212
73213
75214
#3215
g3216
53217
g3220
3221

ps222
15223
D§224

33225
53226
53227
#3230

T T

DAV

FP15T2 SRC

204565
344567
(144565
750018
343767
343714
44307
75@%1@
343746
343716
@437@6
750010
343715
343705
043765
6¢3154

283712
740209
643154

203707

p44557
102172
6230661

VXV >TVVP>LDIV>DOX

X >

DV

SUBTITLE FPOINT=NON

/

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

/
LAC %FAC
TAD %J1A
DAC %FAC
GLK
TAD
TAD
DAC
GLK
TAD
TAD
DAC
GLK
TAD
TAD
DAC
JMP

4A
44

“FACY
%1,
%FAC4

%FACS
%43
AFACS

%42
%FAC2
4FAC2
HFMA

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

/ADU OVERFLOW FROM LINK TO 2ND WORD
/2N0 WORD OF BUILDING PRODUCT

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

/CYCLE AGAIN

/AT % FMB THE HIGH=ORUER MULTIPLIER WORD IS ZERO,

/TEST LOW= ORDER

/
#FMB LAC
S5%A
JMP
/
ZEX]IT ROQUTINE,
#FMC LAC %FAC
DAC GUAR
JMS
JMP#
W EJECT

WORD»
AHACS

~FMA

4
D

%F NOR

%FM

IF IT IS ZERO ALS0, EXIT,

/15 MULTIPLIER @ 2
/YES
/NOy 4 yCYCLE AGAIN

/REDUNDANT IN CASE UNNORMAL 1ZED

/NORMAL T ZE
/RETURN

O o o o o o 0o o O O O O OO O 0O ©
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83231
28232
P3233
p3234
03235

B3256
B3237
83240
03241
23242
p3243
D3244
03245
33246

23247
B8250
73251
05252
P$253
p3254
p3255
B3256

Bs257
03260
05261
13262
03263

33264
B3265
83266
23267
p3270
93271
23272
25273
93274

AWV A DBV VBV DVVDAWDCRDITVO VD0V

VTV V2TV

FP15T2 SRC

aBELRY
223251
P4371%4
443231
102560

203745
543716
740208
741000
6&3566
208027
50460
544604
603405

208527
504575
544657
603257
209517
744918
740100
603275

203711
543712
740200
741240
603445

203706
143706
102013
943716
203705
741401
344644
143765
343715

DDA

SUBTITLE FPOINT=NON

/GENERAL FLOATING DIVIDE (%FD,) NONmEAE
/CALLING SEQUENCE j

/ JHS 4FD, /CALL

/ r34/=44 /NO OF BITS TO GENERATE

/ 40871 /LEAST SIGNIFICANT QUOTIENT BIT
/ NEXT INSTRUCTJON /RETURN HERE

/

/UPON ENTRY TO THE SUBROUTINE THE ARGUMENTS WERE STORED IN THE
/FLOATING POINT REGISTER (AFACL=~3)s AND THE HELD ACCUMULATOR (%HAC1-3),
/RETURN IS MADE TO THE CALLING PROGRAM WITH THE QUOTIENT IN THE
/FLOATING POINT REGISTER, THE DIVISOR 1§ IN THE FLOATION AGC,
/
#FED, g ZENTRY=EXIT

[LAC# wFD, /GET NO OF BITS (MUST BE NEGATIVE)

DAC %1 /SAVE NO OF BITS AS COUNTER,

1S% %#FD,

JMS HFS, /SIGN CONTROL
/ABNORMAL DIVISION IF FMB = @ ,

LAC %FAC2 /FMB HIGH

SAD %FACY /FMB LOW

SZA

SKP

JUP %FDC /ABNORMAL DIVISION

LAC OPCODE

AND (FL)

SAD (CAL)

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

LAC OPCORE

AND (OP6TD9)

SAD (ROTV)

JMP 4 #5 /EXCEPT FOR REVERSE DIVISION

LAC %XHACZ /FMB HIGH

RCL

SMA

JMP %FDY /GALCULATE EXPONENT BEFORE FLAGGING ABNORMAL DIVISION
/NO ABNORMAL DIVISION IF FMA = ¢

LAC %HACZ

SAD %HACS

SZA

SKP

JMP IDEXIT /THE QUQTENT WILL = ©
/NEGATE THE DIVISOR IN THE FLOATING ACCUMULATOR,

LLAC %EACS /LOW=QRDER DIVISION

DZM %FACS /CLEAR FOR QUOTIENT

JMS %ANEG /NEGATE AND

DAC %) 3 /SAVE LOW=ORDER DIVISION

LAC AFAC2 /HIGH=0RDER DIVISION

CMAISZL /SKIP IF LINK ON FROM NEGATING LOW=0ORDER
TAD (1 /DIVISOR

DZM 4FAC2 /CLEAR FOR QUUTIENT

DAC %d2

o o O

o O

O
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@3275
3276
05277
B3390
B3381
P3302
A33083
P33P4
P3305
23306
3307
p3310
p3311
p3312
P33
B3314
23315
B3316
33317
03520
p3321
P8§322
03323
B5324
P3%25
p3326
p8327
PES3I0

23351
03352
03333
03354
pI3I3I5
838336
33337
23340
33341
p8342

03343
35344
05345
D3346
B5347
53350
03351
13352

P3353

AV OVITBDDU

DD VDDV XD

3203323WIBIJE:DITm:UZEEIUIJI:UBJWZHJJWZDIMDJJE

FP12T2 SRC

203744
102018
543/1U
pa3794
200527
504640
544610
603323
203794
504655
744019
742010
742014
742018
742019
BAD2SH
2005313
240216
504577
741&@%
6@3646
6@6561
2@3/34
B40530
200543
2490516
74%1MU
6033435

2B3710
741100
6033841
2%%55@
741100
4409536
603343
200938
74009
449537

200527
504575
544637
603353
208517
744010
74@1WB
60356

203711

V>V VD IDDXV>VDIOII>IPI>2>P> LDV IDUD

> T DTX>D X >0

V> VLV

SUBTITLE FPOINT=NON

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

%F 00 LAC 4F AC1

/DIVISUR EXPONENT

JMS %ANEG y

TAD %HAC1
DAC %FACL

LAC OPCODE
AND (DP)
SAD (OP)
JMP %FD2
ILAC %FACY
AND (777)
CLL IRAL
RTL

RTL

RTL,

RTL

DAC TEMP

LAC %XFAC1

XOR /XHALl

AND (4mm)

SMNA

JMP %FDL

JMP %FDA
#FD2 LAC %FACl

DAC TEMP

LAC AXFACl

XOR %X HACl

SMA

JMP %FR1
/EXPONENTS WERE OF
#FR4 LAC %HACY

SPA

JMP %FD3

LAC TEMP

SPA

1SZ QVRFL1

JMP g +4
%F03 LAC TEMP

SHA

182 UNDFLY
/ABNORMAL DIVISIUN
%01 LAC OPCQDE

/DIVIDEND EXPONENT
ZEXPONENT BFEFORE NORMALIZATION

/0OUBLE PREC]ISION

/TEMP FOR QUOTENT EXPQVENT
/EPA
/EFB

 /EXPONENTS WERE; LIKE SIGNS

/leUNLIKE SIGNS
/TEMP FOR QUOTENT EXPONENT

UNLIKE SIGNS
/EPA

ZEPA WAS NEGATIVE

/FROM SUBTRACTION QF EXPONENTS

/FROM SUBTRACTION OF EXPONENTS
NOW IF FMB 1S UNNORMALIZED

AND (OP6T09)

SAD (RDTV)
JMP 4 *5
LAC %XHA02
RCL

SMA

JMP %FDC

/EXCEPT FOR REVERSE DIVISION
/FMB HIGH

/ABNORMAL DIVISION

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

LAC %HAC?2

/FMA HIGH

i
|
|
|
|
I
I
|
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03354
B3355
B3356
03357
3360
03361
P3362

D336

03364
P3365
23366
05367
23370
3371
p3372
235373
B3374
n3375
83376
23377
B3400
25401
83402
73493
@344

235405
p$416
23407
P8410
p3411
035412
53413
03414
p3415
3416
23417
03420
p3421
B3422
p3423
p5424
3425
63426
n3427
3439
3431
P42
p3433
B3434

FP15T2 SRC

504661
740260
663527
203712
744110
p43712
203714
740010
843711
777777
343704
843704
260927
504610
544610
603491,
203704
544702
603403
544703
603403
203704
544660
440541,
6233438

203711
543715
741049
6083440
293712
745109
603422
74003
343746
741460
741289
603424
603445
203716
745100
603452
74003
343712
740400
603445
603454
740851
343712
741400

DV TV TRV VXTIV P>PA>BN>P>VDCrDB

>AV>VIIP> B>V VX >A> D> ND

SUBTITLE FPOINT=NON

AND
SZA
JMP
lLAC
- RCL,
DAC
LAC
RAL
DAC
AW
TAD
DAC
LAC
AND
SAD
JMP
LAC
SAD
JMP
SAD
JMP
LAC
SAD
182
JMP

(LAC)

v%FDAng

%HACS

%HACS
%HAC2

%HAGZ
=1
%FACY
%FACY
OFCODE
(DP)
(o)

1 *6
%FACL
(777577)
15
(877)
1 *9
%FACL

%F01

/INTEGER DIVISION

/1F DIVIDEND < DIVISORy; THE QUOTENT WILL

/ (FMASFMB)

/AND 1F FMB

[DIVIOE LAC
SAD
SKP
JMP
LAC
SPA
WMP
TCA
TAD
SZL,
SNA
WJHMP
JMP
LAC
SPA
JMP
TCA
TAD
SNL
JMP
JMP
TGA
TAD
SZL

/FMA LOW

/QUQTENT
/EXPONENT

= 4

= By *1 TO INTEGER DIVISION BY ZERO

%HAC2
%FAC2

rova
AHACS

1CLL

Y
%F ACS
IDIFR

10EX]T
%FACS

1oLk

'+
AHACS

IDEXIT
IDIFR

AHAGS

/FMA
/FMB
/FHA

P 1]

/FMA

/FMB

/FMA > FMB
/FMA < FMB
/FMB LOY

/FMA LOYW

/FMA < FMB
/FMA > FMB

/FMA LOW

FMB HIGH CHECK LOW

o o o o o o o o o o o o o ©o o o0 0O
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03435
23436
83437
33449
53441
B3442
p3443
p3444
83445
03446
83447
83450
05451
B3452
03453

23454
83455
P3456
P3457
33460
P3461
p3462
03463
33464
5465

03466
05467
83470
p3471
735472
B3473
63474
83475
p3476
B$477
RETY
33501
03502
33503
83504
B3505
23506
03507
P50
838511
7512
p3513
35514

B3515

VOV IVDVD VI VDA DRODDXDVBDIVILVVVIVDVIODNVDIOVOLVIIT

00

FP15T2 SRC

741200
6M3445
663454
740601
343705
740100
603445
603494
143704
143705
143706
1408556
140537
140541
663640

143714
203711
504661
740209
603476
203712
744010
B43712
203711
740019
p43711
2P3706
744918
¥43706
203705
740010
p4370%
603455
443714
203765
504661
740200
603512
203796
744018
243706
203705
7408910

043705
603476

203714

748081
643714

744849

XXXV ODXODPTP> O

> 3T

SUBTITLE FPOINT=NON

SNA
JMP
JMP
jpve CMA
TAD
SMA
JUP
JMP
IDEXIT DZM
DZM
D#M
NZM
D#M
NZM
JMP

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

IDIFR DZM
Invce LAC
ANDQ
SZA
JMP
LLAC
RGL
DAC
LAC
RAL
DAC
LAC
RCL
DAC
LLAC
RAL
DAC
JMP
lpyc3 182
LLAC
AND
SZA
JMP
ILAC
RCL
DAC
LAC
RAL
RNAC
MP
/FMBBB = 1
IDVC4 LAC
TCA
DAC

IDEXIT
IDIFR

%FAC2

IDEXIT
IDIFR
AFACL
%FAC2
%FACS
OVRFI,1
UNDFLI
UNBFLN
AFUEXIT

%d1
%HACZ
(LAC)

10Ves
%HACS

#HACS
/HALZ

%HAG2
%FACS

%F AGS
%FACZ

%FAC2
10ve
%J1

%F AC2
(LAC)

[ove4
%FACS

#FAGCS
%FAC2

#FAC2Z

10ves
%J1

%Jl

/FMA < FMB
/FMA > FMB

/FMB HIGH

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

/DIVISION COQUNTER

/FMA LOY
/FMA HIGH
/FMB L.OW
/FMB HIGH

/*1 TO DIVISION COUNTER

JFMB 2@ NOT = 1

/NEGETED DIFFERENCE TWX FMA/FMB

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

CLL

O

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



Cc O

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

55

23516
03517
3520
Bs521
3522
B3523%
763524
23525
P3526

p8527
23530
73531
03552
03533
B3534
P3535
n3536
03537
93540
73541
g3542
63543
23544
25545
P3546
03547
p3550
p3551
p3552
23553
P3554
03555
23556
B3557
3560
75561
3562

P8563
03564
03565
05566
33567
53570
B3571
p8572
B3573
23574
B3575
03576

DRV V VD]

VDV XBOVD VDXV DBAO VDA DDAV VDDAV DIDITIDTTOD

FP15T2 SRC

203706
740031
043716
203705
741401
344643
343715
143706
143705

777777
P44526
293/&6
744@1@
4437W6
283715
74009
741188
603616
DQJ/MJ
203716
343732
pw4a371e
750018
343731
34371%

740100

623602
203712
744017
543712
203711
740018
p43711
144556
443714

693551
603622

28527
504603
544604
440544
544603
440542
200527
504619
5446@4
603600
140536
140257

LDV >T

SUBTITLE FPQINT=NON

LAC %FACS

TCA

DAC %J3

LAC %FAC2

CMA1SZL

TAD (1)

DAC %2

DM %FACS

DZM %FAC2
/THE DIVISION IS DONE BY A SERIES OF SUBTRAGTIONS, THE DIVISOR WILL BE
/SUBTRACTED FROM THE OIVIDEND, [F THE RESULT 1S MINUS THE DIVISOR IS
/LARGER THAN THE DIVIDED AND A BIT IS NOT ADDED TO THE SHIFTED EXPONENT

LAW =1
DAC FSTSUB#
%F DA téc %AFAC3 /SHIFT BUILDING QUOTIENT 1 BIT LEFT
RCL
DAC 4FACS
lLAC %FAC2 /1F NEGATIVE, THE LARGEST POSSIBLE
RAL /QUOTIENT HAS BEEN OBTAINED,
SPA
JMP %EDE
DAC “EAC2 /SUBTRACT [.OW DIVISOR FROM
LAC %3 /LLOW DIVIDEND
TAD %HHACS ’
DAC %hHACY /SAVE TEMPORARILY . MAYBE NEW LOW=ORDER DIVIDEND
GLK ,
TAD %“HAC2 /1F OVERFLOW ADD 3 TO HIGH QRDER DIVIDEND
TAD 42 /SUBJECT HIGH=ORDER DIVISOR
SMA
JMP %FDD /1F NEGATIVE DO NOT GENERATE A QUOTIENT BIT
LAC %HACS /CONTINUE WITH OLD DIVIDEND INSTEAD OF REMAINDER
%#FDB RCL /
DAC AHACS /
LAC hHACZ /SHIFT DIVINEND
RAL : /
DAC AHACZ /
DZM FSTSUB
182 %l /HAVE ALL BITS BEEN SHIFTED
JMP AEDA /NDOQQGYGkE AGAIN
JMP %FDF /INGEGER JUMP
/ABNORMAL DIVISION EXPECTED
%FOC LAC OPCQODE
AND (FL)
SAD (CAL)
1§Z 10VBYY /INTEGER DIVISION BY ZERO
SAD (FL) ~
1SZ DVBYYR /FLOATING ABNORMAL DIVISION
ILAC OPCQDE
AND (DP)
SAD (CAL)
JMP ,*4
D#M OVRFLl /ABNORMAL, DIVISION TAKES PRECINENCE
D#M UNDFL1 /QVER DP JEA FUNCTIONS

O O o O 0O 0o 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.
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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

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

o o O O O O

Q

PAGE

58

23722
03723
83724
83725
23726
83727
83738
037351
B8732
83753
83734
p3755
B3736
23757
03749
03741
83742
B8743
p3744

T DTN VDB ILZLDBRDIDD

FP12TZ SRC SUBTITLE

PEPBYN
182137
peanLg
223724
9437154
443724
223724
Pa3795
443724
23724
g43706
203722
504791
54471
603745
544712
603745
192024
623722

DOUBLE

yTITLE SUBTITLE DOUBLE

' 1FU

NO ZNDOQUB

/DOUBLE PRECISION FLOATING POINT PACKAGE

DLAC
PDAC
DFAD
psuB
Qnvo
DMPY
DDVR
DSBR

LLOAD

STORE

ADD

SUBTRACT

DIVIDE

MULTIPLY

REVERSE DIVIDE
REVERSE SUBTRACT

REQUIRED PROGRAMS: FPOINT= GENERAL FLOATING POINT ARITHMETIC

/00UBLE PRECISION FLOATING POINT LOAD (DLAC)

/CALLING SEQ

JMS
XCT

T e N N N

DLAC )
JMS

%#0P1 i
LACH
DAC
152
LAG#
DAC
182
L, ACsH
DAC

BLACY LAC
AND
SAD
JMP
SAD
&J M P
JMS
JMP

UENCE §

DLAC
ADDR

NEXT INSTRUCTION

4Gy

40P 1,
%FACY
%DP1
%P1
%FAC2
A0p1
%DP1
%FACS

DLAC

(77777)

(%DP9A)

DLAC2

(%DP6A)

OLACZ

#ELOT,

DLAC

/SUBR CALL (XCT IF INDIREGT),
/ADDRESS OF DOUBLE PRECISION
/RETURN ARQ INMN FLT ACC

/GET ADDRESS OF ARGUMENT
/ARGUMENT ADDRESS

/FIRST WORD

/EXPONENT

/POINT TO SECOND WQRD

/LOW=QRDER MANTISSA

o O O O O c o o 0 0 O O O O o o o o O o O O
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63745
03746
P37A7
B3750
23751
PE5752
23753
03754

e v e B v e v v o ¢ R+

FPL>Te SRC

2up5 27
5E4575
544692
623722
544637
623722
102024
623722

R
R
R
R
R
R
R
R

SUBTITLE DOUBLE

DL ACZ

LAC OPCODE
AND (0P6T09)
SAD (RSUB)
JMP® DLAC
SAD (RDIV)
JMP# DLAC
JHMS %FLOT,
JMP#  DLAC
1 EJECT

c O O O

o o 0O O

o o O O O
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p3755
03756
83757
03760
85761
83762
83763
83764
B5765
23766
63767
63770

03771
P3772
93773
3774
83775
93776
03777

34600
B4G4Y,
p4uR2
Papgn3
Ve
nanps
Bapu6
Gann7
0491
74811,
04012

DDV VAOVD DD AD

FPL5T2 SRC

BHEROE
102191
L
203714
P63757
4431727
203705
563757
443757
203796
663757
623755

TV RN>A>

BOROVYD
182151
BOBVYH
162142
194655
463773
623771

X BT >

NRIBVY
182153
BHOVED
1082389
183722
404002
103061
162818
BRBYYH
777777
624000

T > DXV TP >

SUBTITLE UOUBLE

/DOUBLE PRECISION FLOATING STORE (DDAC)
/CALLING SEQUENCE]
/
/ JMS UDAC /SUBR CALL(VALUE IN FLOATING ACC)
/ XCT ADDR /ADDR OF ARG (XCT IF INDIRECT)
/ NEXT INSTRUCTION /SUBR RETURN (VALUE IN ARG AND FLOATING ACC)
/ ' ‘
DDAC 4] :
JMS %F Gy /GET ADDRESS
%DpP2 4
LLAC %FACL /EXPONENT
DACs - %Dp2
157 %0P2
LAC %FAC2 /2ND WORD
DACs #DR2
182 %DP2 /3RD WORD
LAC #FACS

DAC®  %DP2

JMP®  DOAC
/DOUBLE PRECISION FLOATING POINT SUBTRACT (DSUB)
/CALLING SEQUENCE}

/
/ JMS DsyB /MINUEND IN FLOATING AGC _
/ XeT ADDR /ADDR OF SUBTRAHEND (XCT IF INDIRECT)
/ NEXT INSTRUCTION /SUBR RETURN (DIFFERENCE IN FLOATING AC)
y ‘
DSUB 7 .
JMS 4FG, /GET ADDRESS OF SUBTRAHEND
%DP3 7 /STORED ADDRESS OF SUBTRAHEND
JMS %FNEG /NEGATE MINUEND (SUBTRAHEND=MINUED)
JMS BFAD /DOUBLE PRECISION ADD
#OP3+ 400000 /INDIRECT ADDRESS (XCT) OF ARG
JMP 2 DSUB : /EXIT '
/

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

Y, JMS OMPY /SYBR CALL (MULTIPLICAND [N FLATING ACC)
/ XcT ADDR /ADDR OF MULTIPLIER (XCT IF INDIRECT)
/ NEXT INSTRUCTJON /SUBR RETURN (PRODUCT IN FLOATING ACC)
/
OMPY 2
JHS %FG /GET ADDRESS OF MULTIPLIER AND
%DP4 o /STORE HERE
JMS AFH, /HOLD FLOATING ACC,
JMS BLAC
%DP4+400000 /MULTIPLIER
JMS HEM, /GENERAL MULTIPLY
JMS ARLE /ROUND AND SIGN
) /ROUND OFF BIT
7717777 /MASK
JMP & DRPY /EXIT
EJECT

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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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
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SUBTITLE DOUBLE

FP1oT2 SRC
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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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04113
04114
04115
54116

04117
74129
n4121
p4122
74123
p4124
04125
04126
pa127
04150
p4151
04132
74133
p4134

14135
84136
04157
04140
24141
24142
04143
24144
04145
54146

AT D

TLHVVDOVDDVDVDODDDTBD

v abee R s e e v e v B v s v B« lio

FP15T2 SRC

203705
343717
G43705
624071

paBNLH
192151
peopen
203714
504655
764121
203766
504630
364121
64121
444121
203785
264121
624117

BODYYY
192151
LLPTY.
1023508
184071
404137
102447
LYEK
182310
508400

VDT

> N>V VD> >

SUBTITLE SINGLE

LAG #FAC2

TAD %4

DAC %FAC2

JMP®  FLAC  /EXIT
/
FET I R L L L D]
/

/FLOATING POINT STORE
/CALLING SEQUENCE]

/ JMS FOAC /SUBR CALL
/ XCT AUDR /AUDDR+4060083(IF INDIRECT)
/ NEXT INSTRUCTION /RETURN
/
/
FDAC 7
JMS %F G, /GET ADDRESS
%SP2 2 /{ADDRESS OF SINGLE PREGISION WQORD)
LAC %FAC1  /GET EXPONENT
AND (U0@777 /STRIP OFF LEFT HALF
DAC# #SP2 /STORE EXPONENT
lLAC 4FAC3  /GET LOW=ORDER MANTISSA
AND (777680 /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 FDAC /EXTT
/
f?ﬂvﬁ~'---‘-v'?-”'g-n
/
/FLOATING POINT ADD (FAD)
/CALLING SEQUENCER
/ JMS FAD /SUBR CALL
/ XCT ADDR /(XCT IF INDIRECT)
/ NEXT INSTRUCTION /RETURN HERE
/

/THIS SUBROUTINE DQES THE SET=UP WORK FOR SUBROUTINE %FA,
/THE AUGEND IS STQRED IN THE HELD ACCUMULATOR AND

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

/
/
FAD o
JMS %EG, /GET ADDRESS
#SP3 @ /(ADDRESS OF SINGLE PRECISION ADDEND)
JMS HFH, /MOVE FLOATING ACC T0 HELD ACC,
JMS FLAC /LOAD FLOATING AC
%SP3+40PUY0
JMS AEA /GENERAL FLOATING ADD
43
WMS %F IRy /FLOATING INSERT AND ROQUNT
490 /ROUND

@
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FP1>T2 SRC

04147 R 777008
p4158 R 624135 R

14151
P4152
PA153
Pa154
p4155
04156
B4157

24160
04161
04162
04163
74164
#4165
04166
84167
04170
84171
P4172

riviie vl s v ey

DLV LOVVADDVDD T

negvwe
192121
Aaanaeg
192142
104135
4D4153
624151

B0BYYo
1821514
papRLY
1@?6wJ
104971
404162
1b5w61
1928140
Apo4uvy
777000
624160

A

LAV > T >

SUBTITLE SINGLE

/77000
JMP FAD
/FLOATING POINT SUBTRACT
/CALLING SEQUENCE-

/MASK
/RETURN

/ JMS FsuB /SUBR CALL
/ XCT ADDR /XCT 1F INRIRECT
/ NEXT leTRUCTIDN /SUBR RETURN

/FLOATING POINT SUBTRACT DOES THE SETUP WORK REQUIRED TO
/PERFORM THE FLOATING POINT ADD INSTRUCTION, THE MINUEND
/1S NEGATED AND UPON RETURNING FROM %FA, THE SuM 1S
/NEGATED, THIS IS DONE TO TAKE Fulk ADVANTAGE OF %FA, AND
/T0 MINIMIZE CORE,

/
FSUB Y
JMS #F Gy /GET ADDRESS 0F SUBTRAHEND
%SP4 a /STORE ADDRESS
JMS #FNEGy, /NEGATE FLOATING ACC
JMS FAD
%SP4+400000 /yDSA % SP4+4p@pem (INDIRECT)
JMP# FSuB ZEXIT
/
ETLARE I AR LR A-L el L
/

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

/ JMS FMPY /ENTRY=EX]T

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

/

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

/LLOADING THE FLOATING POINT ACCUMULATOR WITH

§MULTIPLIER
FMPY 2
JMS %FG /GET ADDRESS
%SP5 ) /ADDRESS OF SINGLE PRECISION MULTIPLICAND,
JMS %FH, /STORE IN HELD ACC,
JMS FLAC /LOAD MULTIPLIER
%SP5+400990 /INDIRECT ADDRESS
JMS “FM /GENERAL FLOATING POINT MULTIPLY
JMS %F IRy  /ROYUND AND INSERT SIGN OF PRODUCT
409
777088  /MASK FOR ROUND OFF
JMP# FHPY JEXIT
yEJECT

O
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84173
D4174
04175
34176
24177
n4200
3420}
na2p2
54203
84204
p4205
B4206
34207

FPL2TZ SRC

Aeveo
162151
FO0BHE
102349
104071,
494175
103251
pEANID
BEOVYL
192319
BOOAYG
777008
624173

D >>TTP>DOBT>0 >

SUBTITLE SINGLE

VELEL LA LELLEbd bl ]

/

/FLOATING POINT DIVIDE (FDVD)
/CALLING SEQUENGE !

/ JMS FOVD /SUBR CALL

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

/

/FDVD DOES THE SET UP FOR %#FD, THE GENERAL PURPOSE FLOATING
/POINT INSTRUGTION, 171 DOES THIS BY

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

/
/
FOVD o
JMS %FG, /GET ADDRESS OF DJV]SOR
%SP6 2 /ADDRESS OF DIVISOR
JMS %EH, /HOLD 1T
JMS FLAC
%ASP6+40RYY0 /L0AD DIVISOR -
JMS AED, /GENERAL FLOATING DIVIDE
CAL

L /QUOTIENT BIT

JIMS AF IRy /INSERT SIGN,ROUNDOFF
490
777001

JMP # FOYD

(EJECT

o o o o ¢ O o O
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p4210
g4211,
p4212
04213
p4214
04215
¥4216
g4217
04220
g4221
B4222

34223
04224
04225
14226
p4227
04230
642383
04232
04233
24234

peliesies Besies lies i Bes o vl s ]

AV B LDV D

FP15T2 SRC

5083 3930]
142121
ApPVEY
194117
gpu3714
104871
404212
102142
104185
283714
624210

DBV VAWXXDN>0 >

BO0PY2
102153,
pOBYYD
104117
603714
194073
404225
194173
ne3714
624223

XAV DA AO> 0 >

SUBTITLE SINGLE

/REVERSE SUBTRACT (FSBR)
/CALLING SEQUENCE}
/ JMS FSBR /SUBR CALL
/ XeT ADDR /ADDR OF MINUEND(XCT IF INRIRECT)
/ NEXT INSTRUCTION /SUBR RETYRN DIFFERENCE IN FLOATING ACC,
/ .
/
FSBR @
JMS 4F G,y /GET ADDRESS OF MINUEND
#SP7 ]
JMS FDAC
(DSA %J1
JMS FLAC
%SP7+420000
JMS AFNEGy  /NEGATE SUBTRAHEND
JMS FAD /ADD
,DSA %3, /MINUEND=SUBTRAHEND
JMP FSBR
/
/
fp——”-!f—r—ﬁﬂ--."?-""ﬂ'?ﬂ
/

/REVERSE DIVIDE (FOVR)
/CALLING SEQUENCET |
/CALL,DIVISOR IN FLODATING ACC,

/ JMS FOVR
/ XCT ADDR /ADDR OF DIVIDEND(ACT IF INDIRECT)
/ NEXT INSTRUCTION /SUBR RETURN(QUOTIENT IN FLOATING ACC,)
/
/
FDVR o
JMS %G,  /GET ADDRESS OF DIVIDEND
%SP8 @
JMS FOAC /SAVE DIVISOR
1 DSA %l /USE HELD ACCUMULATOR TEMPORARILY
JMS FLAC
%SPB+4URLYY /(DIVIDEND)
JMS FRVOD
¢ DSA nJl /(ADDR OF DIVISOR)
JMP & FUVR
EJECT

|
i
!
!
|
|
|
|
|
|
|
|
|
|
|
]
|
|
|
I
|
!

|
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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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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
04357
B4360
74361,
04362
Pa363
p4364
24365
24366
54367

B4370
#4371
p4372
Bas73
04374
P4375
24376
84377
24400

74401
04402
04403
D444
24405
34406
24407
P4410
04411
04412
74413

LDV DVBITOD

AUV DVWOR

T T 0 D0 0T T U

FPL5T2 SRC

papnes
777776
740920
777776
g4n02d,
204046
B4Ap022
104275
104427
600444

777776
B40020
777777
p4P021
204647
p4apu22
104275
104427
600444

777776
740020
777776
G4gU21
204650
papp22
211764
4823

104275

104427
608444

TDVAVOVDDBDD0P> D>

SUBTITLE SINGLE

/ERROR 4

/EXPECTED 'JEA'! BREAK BUT NONE QCCURRED
/

ERROR4

/ERROR 5

/LLOAD AND STORE

ERRORS

/ERROR 6

/AN UNEXPECTED 'BRANCH! OCCURRED

ERRORS6

NAC
LAW
NAC
LAW
DAC
LAC
DAC
JMS
JMS
JMP
/

/

LAW
DAC
LAW
DAC
LAC
DAC
WJMS
JMS
JMP
/

/
LANW
DAC
LAW
DAC
LAC
DAC
LAC
DAC
JMS
JMS
JMP
VEJECT

ERCODE#+1
=2
SYSERR
22
SYSERR+1
(4
ERCODE
EXTERR
ERROR”
FPABORT

FATLURE

-2
SYSERR
-1
SYSERR#*}
(>
ERCODE
EXTERR
ERRQR
FPABORT

=2
SYSERR
=2
SYSERR+*1
(o
ERCODE
NBRANCH
ERCODE*1
EXTERR
ERROR
FPABORT

/SAVE NUMBER OF ERROR,

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

1o7
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PAGE 72 FP1oT2 SRC SYBTITLE SINGLE
/ERROR 7
/NO 'BRANCH!' OCCURRED WHEN EXPECTED,
/
P4414 R 777776 A ERROR7 | AW n2
#4415 R p40020 R DAC SYSERR
04416 R 777776 A LAW "2
4417 R 04PB21L R DAC SYSERR*1
4420 R 204651 R LAC (7
74421 R p40022 R DAC ERCODE /#1y ERROR CODE 7
p4422 R 201772 R LAC YBRANCH
#4423 R u4QoZS R DAC ERCODE+1 /#2y FAILING 'BRANCH' 10T
#4424 R 104275 R JMS EXTERR
#4425 R 604427 R JMP EKROR
04426 R 600444 R JMP FPABORT |
/Q%{HHHH}-:HH*##HHHH%&#f****uaﬂ-#»‘t*%ﬁf;****%}%%%*#*u%‘&*#*#%%#&%#%#ﬂt&ﬂ-ﬂﬁ*&ﬂ-
/ .
/ERROR FORMAT FOR ALL DATA ERRORS
/
/FPL5T2=RATIO=FUNCT]ONmFMB H=| OW=EPA=FMA H=|.OW=EPA
/FMA H= FMA L= EPAn (STORED DATA)= (CLAGCULATED DATA)
/
IR EEEEL R A RS E LR LSRR BT LR R T L R LA R AR
/
04427 R 4BODLO A ERROR @
74430 R 124396 R JMS SETOMP /DUMP DIAG REGISTERS
P4431 R 777776 A LAW n2
P44382 R 049P2D R DAC SYSERR
P4433 R 777779 A LAW =10
4434 R (40021 R DAC SYSERR#*1, /PRINT 12 DATA WORDS
4435 R 204561 R LAC RATIO
@4436 R 344715 R TAD (403,
P4487 R @40022 R DAG ERCODE /#1, RATIO
B4449 R 200527 R LAC OPCODE
4441 R B4PP23 R DAC ERCODE+1 /#2, FUNCTION
4442 R 208517 R LAC hXHACZ
¥W4443 R p40024 R DAC ERCODE+2 /#3) FMB=H }BEFORE
74444 R 209520 R LAC HhXHACS
04445 R 40025 R DAC ERCODE*+S /#4, FMB=|, JBEFORE
P4446 R 200516 R LAC AXHACL
04447 R 340026 R DAC ERCODE*4 /#%, EPA 3BEFORE
(EJECT

{
|
l
|
:
i
[
l
|
|
l
|
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PAGE
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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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PAGE
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04515
4516
pa517
83520
4521
34522
14523
84524
p4525
p4526
84527
p4530
04531
pA552
04583
04534
B4535
B4536
94537

04540
04541
04542
#4543
4544
#4545
BA546
24547
B4550
p4551

VDT VATV VDODVD SV DOD

VOV VOVODDVDOR

FP15T2 SRC

6p0000
340000
344540
344541
344542
944540
750010
343713
344540
344541
344542
044541
750810
343712
344540
344541
344532
544542
624515

721329
627745

213212

PLLLLY
geonue
009RYY
poBYHY
ELLLL
pOovon
3OO0

> > > > >P3> > > VA T[TWVAAP>PLDOP>VDOO0T> >

SUBTITLE SINGLE

/RANDOM NUMBER GENERATOR

RANGEN

RANA
RANB
RANC
PGMLOP
APION
PASCNT
SAVDST
AUTORG
TEMPL
TEMPZ

/

]

TAD @

TAD RANA
TAD RANB
TAD RAN(C
DAC RANA
GlLLK

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

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

721320
627745
713212
@

7]
a
0
@
)
2
'

EJECT
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4572
04573
84574
84575
24576
pas77

DAGHY

24601
04602
84603
84604
84605
P4606
046087
04610
84611
#4612
B463,3
pa614
54615
24616
84617
4620
24621
B4622
04623
04624
84625
V3626
p4627
64630
04631
84632
04633
D4634
64635
84636
04637
24640
24643
84642
84643
04644
03645
04646
04647
84650
04651
B4652
04653
94654
04655

FP15T2 SR

peouYe
PROBT7 4
720000
nNL432
087409
pE6bIY
@Ee40e
pD1480
002000
pOLYLD
0pOB4Y
000020
peos3L
por513
@peslie6
Ape109
20P532

pags14.

Bee517
WITERH
pRes1s
WYY
770367
ppERin
Bu3un
770177
pE3600
777747
pRoYsH
490000
penLaL
777090
777777
091952
Qoa747
A37777
777032
777115
Ge2400
T VRY)
pRov27
@777
pRRBYL
peoRL2
pRoeYS3
proBL4
pReves
peoRu6e
poneny
poeAL ]
penvl2
pRoBL3
paB777

#1,
#,
#l,
8l
#,
ﬂ'ﬂ
al,
!l_@L}
#,
Q}L’
4,
#l,
#l,
-iblm
|,
al,
#1,
#
#|,
#1,
'l
#
3,
8,
al
#l,
aL

%,
#l,
#l,

#,
%)

8,

Bl

al,
8|,
#,
#l,
#|,
113 l’
#1,
8],
8,
l,
i
#|,
8|,
al
#|,
#l,
#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| .

S1£E=04721 NO ERROR LINES
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PAGE

AC1LOC
ADDL5
AQPCOB
BAC
BPA
BRU
CFPY
CTESTL
ppvo
DJVSW
DMF
DOTEX
DPFLEX
DPFLSB
DPIEX2
DSR
DyBY®
EINTLS
EINT35
ERRORY
ERRORS
EX1TM4
FACLOC
FOVR
FLAC
FPABOR
FPERROQ
FPLOOP
FPPRDV
FPT
FPUXA2
FSTSUB
GUARD
IDIFR
IDVE3
IM
JEADRS
LJE
NEXMEM
OPCODE
OVRFLX
PGMLOP
RANDAT
RATIO
RSH
SERVIC
SOFEX
SOF1
SPFLDY
SPFLRS
ST
TBAC
TBPA

77

9521
300300
0p747
716620
716604
716606
00247
@933y
D4g2s
pR524
717200
01125
g1214
01073
01200
7191040
01465
21546
01554
04266
Ba370

04261

0518
4223
B4071
o444
BA4SE
pB205
¥1064
718314
001,42
04556
14557
83454
B3476
po0200
4560
715400
@1476
U527
PP543
04543
PP567
4561
p3525
BoR62
#1262
41326
Pr113
1115
PE36BH
81746
1725

FP15T2 SRC

AC2L,0C
ADRESS
APTON
BLE

BR

BZA
CFPUST
CTEST2
DOVR
DLAC
DMN

op
DPFLML
DPFRES
DPIRES
DSTSW@
DVBY@Q
EINTL14
EORCODB
ERRQR2
ERROR6
EX]TM5
FAD
FEXIT
FMPY
FPACTY
FPEXER
FPPADD
FPPRSB
FPULD
FPUXA3
FSUB
HOLDSW
IDIVID
10vcae
INCEXP
KT2000
LOOPL
NOBRAN
OP6TO9
OVRFL1
RANA
RANDTL
RDIV
SAVADR
SETDMP
SOFNR
SOF2
SPFLEX
SPF|,SB
SUB
TBLE
TBRU

SUBTITLE SINGLE

Pn522
p4as52
P4544

716603

PE640Q

7166@1
po270
g0340
paaL3
p3722

747300

P091.08
P1975
@1573
1625
pYB73
PB542
p1550
BR745
P4332
p4401
B4256
D415
pE505
P4160
pRs526
aua74
pLR33
21957
po224
20163
24151,
L4245
03405
n3512
03664
pU546
p0A4A65
21762

Ve7480
PU536
ga54p
P63

¥02400
@4562
24306
91310
01335
1244
P1107

pan4qie
21711
PL733

ACSL0C
ADS | GN
AUTORG
BMA
BRAN
CACE
COoMPLD
CTESTS3
DFAD
DLACY
DHPY
DPFL,AD
OPFLRD
OP1EX
DRR
DSUB
EINT11
EINT5
ERCODE
ERROR3
ERROR7
EXPLOC
Fpac
FFATL
FNM
FPALLO
FPFMA
FPPDTV
FPPSUB
FPUST
FPUX2A
GOGHGO
HOLY o1
[0VEY2
1ovz
INIT
K1209
MUL,
OCHECK
OVFL0
PASCNT
RANB
RANDT2
REGADR
SAVDST
SJE
SOFNRX
SQF s
SPFLML
SPPRtS
SWITCH
TBMA
THZA

pYs523
B3p42
pa547
/16602
21771
82377

B4554

Pe3I34
P4059
@3735
ﬁ4@2%
010871
01189
n1121
710009
p3771
1540
01552
0oA22
pa3a4
@4414
0512
74147
04555
/132bﬁ
Wﬂ44l
Q@Z%b
01852
ﬂlﬂ4ﬂ
@351
P@155
@5054
@4247
@9944
ﬂ344ﬂ
wep32
PB545
w9149ﬂ
n3652
l1442
ﬂ4545
24541
ﬁﬂ644
@@547
@4546
7l56ﬂﬁ
61425
p1401
k111l

1557

P4564
pL783
1669

ADD
AEDPCD
AXKX
BNA
BRANCH
CACOEX
CTEST®
DOAC
DIV
DLAC2
DOFEX
DPFLDV
DPF,RS
DPIEXY
DSBR
Dy
EINT12
EINT3@
ERROR
ERRORA
ESGLOC
EXTERR
FRVD
FL
FNXSA
FRANSR
FPFMB
FPPMUL
FPRAN
FRUXAL
FSBR
G0TOGO
[RDEXIT
[bvVe
IFREST
INITAD
1,0
NBRANC
OPCDBF
OVRFLR
PCNEXT
RANC
RANGEN
RSUR
SBRAN
SOFCOD
SOFTEX
SPFLAD
SPFRD
SPIRES
SYSERR
TBNA
TBZAY

pR6HOY
P1032
pAPB62

716610

#4553
p2412
P304
B3755

pE2009
p3745
71,226
#1077
1101
93157
A4042

71,2009
p1542
p1544
p4a4q27
P4356
511
B4275%
P4a178

PBPY4AR
24351
@352
Ba350
@1p45
2656
ga127
24210
g3035
03445
P3455
n1556
#1776

ge3000
01764
#0662
Br540
04252
04542
#4515

PELEo0Y
81752
B1415
04563
P3,1,05
g1117
71646
ped20
p1L736
01670
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TEMP
TEST2
TPRT
UNDFLN
USERSHW
YBRANC
4ANSR3
%#0P4
#DP7
%FAB
4FAB,B
AFEAC2
%FAD
%FAEXX
AEY
AFDC
%FDF
#FD2
%FGEX
ZF IREX
BFIX,
hEMA
#FML
AFNEG,
AEN
AHAC1,
N
%4
ANAL
ASNEG
%SP4
%SP8
AXFACS

78

005309
B0432
pO353
BP541
penng
81772
BP533
24002
Bag44
22550
P2600
p3705
82758
03912
P2447
03563
P8622
#3323
92170
92331
¥2102
53154
931,32
82142
02260
B3710
p3714
93717
PA534
p2i17
54153
P4225
A0515

FP12TZ SRC

TEMPY
TESTS
TPRT1
UNDFL1
Uy
HANEG ,
%DPR1
%0P5
%#DP9
#FABBL
#FAB,C
“FACS
#FAD D
4FAEL X
%FALT
#FDD
BFDy
%FD3
#FGy
#E IRy
#ELOT,
sFMB
“FM2
#FNORA
%FSTGN
#HAC?Z2
%1 A
%%
ANAZ
#SP1
%#SP5
%SWICH
#XHACL

SUBTITLE SINGLE

84550
gnaz26
pu36a7
pUS37
VYL
A2nL3
p3724
P4015
LYEY,
2624
P2650
p3706
par62
63000
p2585
33602
32381
03349
p2151
P2310
p2p24
03222
#3112
p2224
83721
p3711
p4567
24570
PY535
Pan73
g4162
p2423
pUB16

TEMP2
TFBRA
TPRTZ
UNFL,0
XFLOH
%ANSR1
4DP2
%OP 6
%OPIA
%FABB2
AF A
%FACA4
WFAEX
%FANG1
#FDA
%FDE
#FLY
#FD4
#FHy
AF IR, A
AFLOTYL
AFMG

%FM2A

%FNORB
AFS
%HAC3
%J2
%J3
#PFAC
#3P2
%5P6
%XFACL
AXHAC2

04551}
01639
buane
01434
01502
00531
03757
64227
p4g6s
026487
p2705
03707
n3ay’
p2774
B3531
03616
3275
03334,
p2384
p2334
02065
R3222
P3120
naze7
p2360
p3712
83745
¥3720
02679
pa12}
04475
PP543
pE517

TESTL
TNEXMM
UN

UR
XJEA
%ANSR2
%0P3
#DP6A
%FAA
%FABBS
%FACY
%FAC4A
%FAEXT
%FAT,B
%FDB
KFDEXI
%F Q3
%FE
%FIRA
%F1X8
%FLOT2
4FM,
%FM3
AFNOR,
%F %
%HAC4
%43
%HQ
%RL
%SP3
%SP7
%“XFAC2
%XHACS

ae411
g15eu
peRe29
PORAYL 0
#1432
BP532
B3773
P4p33
P2541
02644
@3724
B4365
p3@56
p2516
P3552
P3670
@3343
23310
P2356
g2123
p2B70
p3g6l
@3127
02172
P4566
B3713
B3716
04574,
pR572
P4137
p4212
0e514
ga52e
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USERSHW
ERCODE
AXKX
DP
FPUXA3
FPFMA
CTESTL
FPUST
Sys
TEST?2
LOOP1
EXPLOC
AXHACL
AC21.0C
FPACTV
%ANSR2
OVRFL1
DVYBYEP
KT2000
RANOT2
AOPCDB
FPPSUB
FPPRDYVY
OPFLDY
SPFLSB
SPFLRO
DPIEX2
SOFEX
FNXSA
SQFCOD
QVBYD
EINT11
EINT14
SPFRES
TFBRA
TBLE
TBAC
BRAN
%ANEG,
%#FL0T2
%F Gy
BFN
%FIREX
CACE
“F Ay
%F AB
“FABBR2
AFAC
LD

AF AEX
%FAEXT
wEMS
AFMC

79

poBBH
0Rn2?
vegn6?2
0PP0100
0A163
pp225
9330
¥P351
poLany
0432
00465
Bas512
pps516
@522
#3526
pE532
PB536
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