o X e B Y W + 1 o s - - = AF e o
% = X ‘." i |a 4 N ey ¥
. L - : I
& 7l
: i
ek i R ; \ s 4
o v : 1] P
7ok TTLL .Eg; e == = - 1,., z iz ”'—lq'E' huruuuu
ot el B L 0 ,5*5- = !" ”L smmn.i }
sy mnE e =k E?sqmm
" Wi 15 £ u “{F £ iimnm
: -1 P : :
. - : e . rnuﬁ-. - - arp® ——
= i bl 1 Bie- |4 o i -
= = e 181
1'“.;: -E;f. -Ih:_l I'g- ';l::"m7 "_“_. '!_'“'.?- ad IM-II-_'..”E_.-.---ﬂn'! E_! Fraduene
N e et JERE ghe
b m i WTE | TE e (e (IFdE gl
HE R INN. LN B ESE [ Rar TR : i
T iF B [T TRER- 1 N :
A |Ii' [ un g P !iﬁ E
SHER T fo- @ l' |
. | e & | ,
= el 3 g T i i Hi

RN ;“l l’rlﬁ
[ © HER. [B RS . S i

| |l|a— IE B II| ;;'ﬁﬁi“' CE R
1 ] LI

Ll i
HEe !
B S E e %
il :

g |=‘ﬁ_ x-. " [ I
L i - g < 3 e e
L e e L= e L e [l
. ;
il e s R b < .

e = (is I8, i ! I 'r‘up 5 e
Tl Lis et E!; “MW'- !

B - A = ‘.- :7'-; r?“‘:ﬁ{" '“"i! =
_-' i 1 I“: ;:% El!' "-!ﬁﬁr !E T
i e’ 5 v
hie
M B :

R e

o] I E'Awsﬁgrw-.' LEERSAS [
i { S _ e
= [T e 1
. neer B EF pepe ol £
E z EEET HER ¥ U B
] £ W :
]Hlu = iF B B
H 22z it ™

- Jyzoo=iE - 3
o
B LE
e i 5.1 i ;
T = 4 3

& " gl
Bty W]

lm' (e
EE. TN ST.":" g
o=tk &

w1

o © N BE
- i

I T

R
Tl N W
e
SEIETTETESG

PR




— e w—————— —

BO1

eonoor%om 00010000 770608 PDPIO 411 HOR1DQF POBSEG 00010000 770608

IDENTIFICATION

PROOUCT CODE: MAINDEC-11-DQFPD-8-D

PRODUCT NAME: POP-11/6X - FP1!-E FLOATING POINT UNIT
RDD/SUB/MUL 701V
RANDOM OPERAND EXERCISER

DATE : MAY, 1977

MAINTAINER: DIAGNOSTIC GROUP

AUTHOR: KEN CHAPMAN

REVISED BY: DON NORTH

COPYRIGHT (C) 1977
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS

DS T IS LIRS 10, TE RO OER. 6,CE

IN:LLSIG! G‘ DIGITAL'S COPYRIGHT MTI& ONLY FOR USE
gﬁlTi EXCEPT RS MAY OTHERWISE BE PROVIDED IN iﬂITIM BY

IPFMTIM IN TH S gﬁjﬂ'ﬂ SUBJECT TO C#ﬂﬁs KHITHOUT
Mnﬁ RS R COMMITMENT %GITF[S

1CE
EWIP‘NT WTIM DIGITAL EQUIPMENT CORPORATION
RESPONSIBILITY FOR ANY ERRORS THAT MAY APPEAR IN THIS

&

DIGITAL RSSUMES NO RESPONSIBILITY FOR THE USE OR_RELIABILITY
[TS SOFTWARE ON EQUIPMENT NOT SUPPLIED BY DIGITAL.
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l.

2.3

W e o PR R
SN RPAE (TE AR pe
A3 T Mol el e

m(%-n mWT THIS TIE% ﬁ 1

IPFMTIW oM TPC TYPES SELECTED CFN BE
PRINTED ON THE CONSOLE TH "HOT" (FPll-E OPTION) RAND “RWARNM™
%g;ll}élax MICROCOOE) FLGITIPB PCINT UNITS CAN BE SELECTED FOR

REQUJFIMENTS
EQUIPMENT

POP-11/6X STANDARD COMPUTER WITH MINIMUM 16K OF MEMORY.
OPTIONAL FP11-E FLOATING POINT UNIT, IF SELECTED.

STORAGE

THE PROGRAM USES MEMORY 0-34120(8). TPE WPER 2.0K WORDS ARt
RESERVED FOR THE XXDP MONITOR, IF EMPLOYE

PREL IMINARY PROGRAMS

THE CPU, CACHE, AND MEMORY TEST PROGRAMS MUST BE RUN FIRST 710
VERIFY YHE CORRECT OPERATION OF THE BASE MACHINE.

THE PDP-11/6X - FP11-E FLORTING POINT PROCESSOR INSTRUCTION
SET TESTS SHOULD THEN 9E RUN IN THE FOLLOWING ORDER:

1) UGFPA FPU BRSIC INSTRUCTION TESTS

2) DQFPB FPU ROVANCED INSTRUCTION TESTS

3) DGFPC FPU INSTRUCTION EXERCISER

4) DQFPD FPU ADD/SUB/MUL/DIV RANDOM EXERCISER

LOADING PROCEDURE

USE THE STHDFRD PROCEDURE FOR RBSOLUTE TRPES, OR LORD VIA
XXDP MEDIA
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N, STARTING PROCEDURE
9.1 CONTROL SMITCH SETTINGS
s‘f,& sécxs?sﬁ (000000) 1S WORST CRSE TEST.
4.2 STARTING RDORESS
THE PROGRAN MUST ALWAYS BE STARTED AT LOCATION 200(8).
4.3 PROGRAM/OPERATOR ACTION
LORDING VIA RBSOLUTE PAPERTAPE:
51; LOAD PROGRAM INTO MEMORY USING ABS LORDER.
S R
SR=(D00000) 1S WORST CRSE TEST.
\5)  +vESS CONTROL/STRRT TO BEGIN.
(S) PROGRAM TYPES mermrxcnnon HERDER (VERIFY THAT THE
CORRECT PROGRAM HAS BEEN LOARDED'), AND EXECUTION BEGINS.
5. OPERATING PROCEDURE
5.1 OPERATIONAL SWITCH SETTINGS

THE DEFINITION OF THE SPECIFIC BITS IN THE SWITCH REGISTER
(EITHER HARDKWARE OR SOFTWARE) ARE RS FOLLOWS:

SW1S=1 100000 HALT ON ERROR

SHi4=1 040000 LOOP ON CURRENTLY EXECUTING TEST .

SHi3=1 020000 INHIBIT ERROR TYPEOUTS (WMICH IS RN “ERROR
PESS“EE' RESlLTIm FROY AN ERROR DETECTED IN

Sdle=1 010000 g %% ?TRTUS TYPEOUTS (WHICH IS A  NON-ERROR
p : NFORMATIVE MESSAGE, SUCH RS “END PRSS

SHll=1 004000 IMNHIBIT ITERATIONS PER TEST

SK10 002000 SET=BELL ON ERROR/CLERR=BELL ON PRSS END
SW03=1 001000 LOOP ON

Sk08=] 000400 LOOP ON TEST NUMBER IN “SLPTST™ IF SET, THEN

THE  TEST  SPECIFIED BY THE_ TEST ' NUMBER
CONTAINED IN THE MEMORY WORD PTST* (SEE
PROGRAM L snnc) WILL SPECIFY THE DESIRED TEST
ON WHICH TO LOOP.

SW0l 000002 cum-rzsv HOT-FP/WARM-FP ALTERNARTELY  EACH
PRSS (IE, PRSSS] HFP, PRSSS] WFP, PASSs2 HFP,
PRSSE2 WFP, ETC)
SET=TEST OMLY UNIT SPECIFIED IN SWOO

SWO0 000001 SET=SELECT WARM FP, IF SWOI=1
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CLERR=SELECT HOT FP, IF SkOl=1

#NOTE® FOR SMOl, SHWOO - IF NO HOT FP (FPl1-€) I SENT

THEN WARM FP (PDP-11/6X MICROC )'fs w?onmcm?
SELECTED.

5.2 PROGRARN/OPERATOR RCTION

ONCE EXECUTION HRS BEGUN. MINIMAL OPERATOR xmsnvsmon IS
REQUIRED, UMLESS THE PROGRAM DETECTS AN ERROR IN THE HARDWARE .

IF ALL IS MELL PROGRAM TYPES ITS NAME UPON BEGINNING.

&Qmailawmclzogom EEP N BTSSRI RS hé
ol ol B e R R IR L B

END - Sh(12> HRS NO EFFEC IS FUNCTION.
IF AN ERRGR OCCURS DURING EXECUTION, MANY VMIRTI(MS IN RCTION

ARE POSSIBLE mmm UPON THE SHITCH SETTINGS

SW<15>=1 WILL CRUSE THE CPU TO AFTER AN w

SH(I3=] uI;rL nf?o { IBIT ANY %oa oUT THAT
WOULD OCCLR AT THIS T

su<1o> 1 WILL oauss ac RUNG ONLY WHEN AN

T RT THE gD P%i
SH<9)- g%g BR%M T0 L ON THE T RECENT ERROR,
RS LONG INUES TO OCCUR

THERE ARE ALSO SEVERAL OTHER GEMNERAL USE FUNCTIONS DEFINED BY

THE SWMITCHES:
SM(11>=] uxu. T TIE m:mn (- (10)) PERFORMED
of- e : v on e
SH(B> =] causzs n: Pnocnm TO CONTINUE EXECUTION NORMAL
EXCEPT WORD "SLPTST" mrcrcs THE
NUMBER OF cunnc AT THIS POINT, THE
TEST IS LooPEn xmmmm.v UNTIL EITHER SW¢B’=0 OR

~§LPTST" 1S cmmen NOTE THAT IF "SLPTST™ DOES NOT MATCH THE
TEST ~NUMBER ANY TEST, THE CONTENTS OF -sunsr- ARE
EFFECTIVELY mnom AND EXECUTION PROCEEDS NORMALLY.

5.3 HOT (FP11-E) 7 WARM (PDP-11/6X) SELECTION
WHEN THE PROGRAM IS STARTED (AT 200(8)), A MESSAGE IS
OPTIONALLY PRINTED INDICATI I-? PRESCENCB/ﬁCEmE OF M
FP11-E HOT FLOATING POINT UNIT OP
“WHAMI® BIT<O%> IS 1/0 RcSPECTIVELY).

IF NO FP11-E HOT FP OPTION IS PRESENT, THE MESSARGE IS TYPED,
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6.1
v B.1.1

AND ANY ATTEMPTS TO SELECT IT FOR TESTING VIR SWO1 AND SWOO
RRE IGNORED. ONLY WARRM FP (PDP-11/6X MICROCODE) FLORTING
POINT CAN BE TESTED/SELECTED.

IF THE FP11-E IS PRESENT, TEST SELECTION IS RS FOLLOMWS:

MHEN SHO1=0, THE HOT AND WARM FLOATING POINT UNITS ARE TESTCD
ALTERNATELY EACH PRSS - IN THE ORDER (1) HOT, THEN (2) WRRM.
NOTE THAT ERCH “PRSS™ NOW CONSISTS OF TWO SEPARATE SUB-PASSES.

WHEN SWOl=1, THEN DEDICATED SELECTION OF R PARTICULAR UNIT IS
SPECIFIED IN SWOO:

SWO0=0 --> TEST HFP FP11-E OPTION ONLY

SW00=1 --> TEST WFP POr-11/6X MICROCODE ONLY

ERRORS
FORMAT OF MESSAGES
ALL ERROR MESSAGES CONSIST OF THREE LINES OF DATA:

THE FIRST LINE IS A BRIEF MESSAGE WHICH EXPLAINS WHAT ERROR
%) DETECTED (EG, THE RESULT OF THE “ARBSF™ INSTRUCTION WRS

THE PREFIX "HOT:" OR “WARM:* IS ALSO ATTACHED TO THE MESSAGE
TO INDICRTE THE SOURCE OF THE ERROR; THE FPL1-E UNIT OR THE
POP-11/6X RESPECTIVELY.

THE SECOND LINE CONSISTS OF DATA_ HERDERS TO IDENTIFY THE
VALLES TYPED OUT ON LINE THREE. THESE HEADERS WILL EITHER BE
OF THE FORM "EXPECTED™ RND “RECEIVED™ DATR, OR MWILL BE R
MMEMONIC NAME OF A WORD LOCATION IN MEMORY OR REGISTERS.

THE THIRD LINE DISPLAYS THE CONTENTS OF THE LOCRTIONS
SPECIFIED BY LINE TWO RS SIX DJGIT OCTARL NUMBERS. NOTE THAT
RLL DATA DISPLAYED IN ANY MES S ARE OCTAL NUMBERS.

AS EXPLAINED IN SECTION 5.2. SETTING SW(13>=1 WILL SUPPRESS
THE TYPING OF THESE MESSAGES.
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6.1.2 FLORTING POINT UNIT DRTA FORMATS:
FLORTING POINT STRTUS WORD (FPS):

BITes OCTAL FUNCTION
1S 100000 FER - FLOATING ERROR r%ncu

SET EITHER FIUV, FIU, FIV, FIC ENRBLED
AND imr §x TION’ OCCURRED.
14 040000 FID - FLOARTING D INTERRUPTS
KD FP INTERRUPTS TO VECTOR 244(B) IF SET.
13, 12 NOT |15sz
11 004000 FIUV - FLORTING UNDEFINED VARIABLE INTERRUPT
10 0020 }rusa 659% NTR CROeRF LoN
vy -
x}ssr w%, STORE ANSKER,
EXPONENT gy +400(8)
g 001000 P Ve o e R P T
If SETW& Fg‘np STORE ANSHER,
EXPONENT BY (8)

IF CLERR AND OVERFLOW, ANSHWER ¢(-- ZERO
8 000400 FIC - FLOATING INTEGER CONVERSION INTERRUPT
IF AND “STCFI™ ERROR, ANSWER (-- ZERO, SET

F CLEM 'STCFI" ERROR, ANSWER (-- ZERO
ORTING MODE

7 000200
1=oouu BY en OPERANDS (4%)
0=sxrq T OPERANDS (2)
3 000100
5—90: NTEGERS (20)
? 15 n INTEGERS (1W)
5 000040 FT1 - ROUND/TRUNCATE

1=TRUNCATE RESULTS

O=ROUND RESULTS
Y4 000020 FMM - PUT FP11-E OMLY IN
3:0 000017 FN-F2-FV-FC - FLORTING C

FLORTING EXCEPTION CODES (FEC):
OCTRL  ENRBLE

MAINTENRNCE MODE
ONDITION CODES

00 (NONE) (NOT USED)

02 (NONE) FP OPCODE ERROR

o4 (NONE) FP DIVIDE-BY-ZERO OR

06 WFIC FP INT CONVERSION ERROR

10 WFIV FP LOW ERROR

12 WFIU FP UNMDERFLOW ERROR

14 K/FIUV FP UNDEF INED-VARIABLE/(-0) ERROR
16 W/FMM  FP MRINTENANCE TRAP

NOTE - IN “FEC™ CODE TYPEQUTS IN ERROR MESSAGES ONLY THE LOW
CB)finT)ER BYTE IS USED - IGNORE THE PROGRAM FLAG BIT IN THE UPPER
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6.2

.3

FLOATING POINT DRTA:

IN FLOART MODE (FD=0), IS 2-16. BIT WORDS, 32. BITS
IN DOUBLE MOOE (ro-n IS 4-16. BIT WORDS, 6Y4. BITS

FIRST m T™ F D MOOES)
; B*TS ROH -128./+127.

SECOND uom (BOTH r b nooes
5:00=FRACTION, 16.BITS

THIRD F &E’Bn"’ﬁ?‘é L DA TR

IN F MOOE, THE COMPOSITE 24. BIT FRACTION
IS FORMED'BY:

. 18[WORD1-BIT<06:00) ] 8[WORD2-BIT(15:00>]
IN , THE COMPOSITE Sb6. BIT FRACTION
S PoRreba:

.18{WORG1-B]T<06: 00> 1 8{WORD2-BIT(15:00> ]
.[wﬂw(ls :00> ] 81 WORD4—BIT¢15:00) )

FOR A MORE DETAILED OPERATION/EXPLANATION OF FLORTING POINT

DATA FORMATS AND RAT THE POP-]]/6X PROCESSOR
HANDBOOK szc?mu oN % néao'ﬁﬁc gﬁm INSTRUCT 6« SET.
RECOVERY

RECOVERY FROM ERRORS HAS BEEN RTTEMPTED TO BE MADE RS
RUTOMATIC AND srrom;ss RS Possm,s VER, IN mmr ASES
DUE TO THE NATURE rcmgc mAY EVEN B¢
RBLE TO BE RUN (EG, IF THE FLOATING POINT MOOULE sm HUNG
STATE, AND CAN NEVER ENTER THE READY smeronccmnrcurw
Insnfilncnm)i‘ AT n%agom VING iy Smfgﬂ sRsIa omscr
BEEN s?‘ 0 TEST &:Tim PCINT sg& 53 THA
THESE FRILURES o RUN WILL nmrmL m: rzsrs
HAVE BEEN PLACED IN A SPECIFICALL v mg?

PROGRAM TO I THIS STRATEG } easxc
ELEMENTS rl%g E ING N nrrzn

ESTRBLISHING THEIR CORRECT OPERATION.  THIS xs mv n
EXTREMELY IMPORTANT THAT THE FLOATING POINT TES

(1) RUN mr PRESCR AND (2) ONLY D m
THEIR BEGINNING noulagg %L 205(3)) T§ Paoc.qm WILL
CISPLAY, AT AN ERROR. THE MOST PERTINENT INFORMATION RELATING
TO THE ERROR, AND A BRIEF EXPLANATION OF THE FRILING FUNCTION.

CRUSES
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7.2

8.2

THESE TEST PROGRAMS ME ORIENTED RS&K:H IT
IS NOT POSSIBLE TO OU Pm I ULAR HARDWARE
BY T

D

MTOG VEN

g g S, Sl 8 e ﬁ"???%

FUNCTIONAL ERRORS (RS MTEC PROGRAMS ) .
(ESI&D INTENT WHICH THESE INSTRUCTION TESTS lvERE

ili-

RESTRICTIONS

STRRTING

THE PROGRAM MUST BE STARTED AT LOCATION 200(8) ALKWAYS.
OPERATIONAL

THERE ARE NO OPERATIONAL RESTRICTIONS.

MISCELLANEOUS
EXECUTION TIME

AVERAGE EXECUTION TIME PER PQSS
MOOEL SHORTEST PRSS LONGEST PASS

POP-11/6X MICROCODE 0:20 9:30
POP-11/6X W/FP11-E 0:15 5:15

TIMES SPECIFIED RS (M. iUTESJ (SECG‘DS)

SHORTEST PRSS ::= PRSS=1, NO ITERATIONS, USING:
-(woboa) FOR POP-11/6X MICROCODE
sua- 004002) FOR POP-11/6X W/FP1L-E

PRSS>=2, 2000. ITERATIONS/TEST, USING:
sm-ooooba ) FOR PDP-11/6X MICROCODE
SWR=(000002) FOR PDP-11/6X W/FP11-E

LONGEST PRSS :

STACK POINTER

THE STACK POINTER IS SET 70 1100(8) AT THE START OF EACH PASS.
IF ALL IS OPERATING CORRECTLY, IT SHOULD ALSO BE THIS VALUE RT
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8.3

9.1

THE START OF ERCH TEST, AND AT THE END OF R PRSS.
POMER FARIL

THE TESTS ; BE POMER Fn%nrg} ANY TI msmmgg Fsgnon
ING A n&« noré"ﬁ REGIS ( 'rtg;
rm)msnvsnmncsvmornmrhmm

“POWER"™
IT WAS INTERRUPTED

NOTE THAT THE “VOLATILE™ SWITCH REGISTER CONTENTS SAVED
9. BRIOD IV, 16,oHihri ot SRS ot RO B

PROGRAM DESCRIPTION

ORGANIZATION

THESE PROGRAMS ARE ORGANIZED RS MUCH RS POSSIBLE IN A
STRAIGHTF ORMARD Lm:m MANNER. THE MAIN BODY OF CODE IS
STRUCTURED RS FOLLOWS

(1) INI'I’IFI.IZR JON ROUTINE
SETS UP VECTORS, TYPES HERDER, ETC.

(2) MIN BOOY OF TESTS

- INLINE TEST CODE, INLINE TEST CALLS
(3) END OF PRSS ROUTINE

- END OF PRSS PROCESSING
(4) TEST SUBROUTINES
- SUBROUTINES CONTRINING COMMON TEST CODE
(5) OVERHEAD ROUTINES

- SERVICE SUBROUTINES (TYPEOUT,ETC.)

AL LU SR g

C AND :scn BUT ALSO TESTING ROUTINES
aﬁ&’-' ?" %cr'?o« ﬂsﬁm rﬁ éxm Hss}m”' aoS“sS? co&
(A SUBROUTINE) IS USED TO PERF FUNCTIONAL TESTS
i R I R
TEET THI uS«’@FSc 118 ﬂc fﬁx
TESTS (SHOULD THAT sv:n GREATLY
CONSERVES MEMORY Rsoumsnr.ms u!en A mee uunecn oF

CALLS TO A GIVEN BOOY OF CODE ARE REGQUIRED.
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9.2

9.3
9.3.1

THE INOIVIDUAL TESTS WITHIN

Sl é@ ifz T AL

S'ARE_TESTED

AF TERWARDS
11?1 TEST amzh
ST
R A s
MUCH MORE DETRILED MYSIS OF THE SEQUENCE OF TESTS PﬁnFOﬁED
IS PRESENTED IN SECTION 9.2

TEST DESCRIPTION

THIS DIRGNOSTIC CONTAINS TESTS FOR THE FLOATING POINT _'AODD-
'SUB-', 'MUL-', AND 'DIV-' INSTRUCTIONS. RLL COMBINATIONS Of
THE  SINGLE ROUND/TRUNCATE, @  CVERFLOW-UNDERFLOM
INTERRUPTS ISABLED MODES' ARE EMPLOYED. EACH TEST
mmsnmmormmnm ! m:n usss BOTH n£
SHOULD o % M% } GE xm NT
e’ E’&m Lot POINT Lo ?‘V e uas
STATUS INSTRUCTIONS ARE ALSO FOR nrmp(n.mmc THE
OPERANDS AND RESULTS.

THE PURPOSE OF THESE TESTS IS TO EXERCISE BOTH THE DRTA PATH

E
THE FLORTING POINT UNIT SELECTED FOR

AND_ CONTROL PORTIONS OF
TESTING WITH AN "UNLIMITED® SUPPLY OF VARYING OPERANDS, RS
WW%TE&MIERED IN A USER/APPLICATION PROGRAM 'TYPE

SUBROUTINE RBSTRACTS
TRAPCATCHER

THE TRAPCATCHER IS A SERIES OF INSTRUCTIONS OCCUPYING THE
INTERRUPT VECTOR ARER OF MEMORY. IT CONSISTS OF THE SEQUENCE:

LHORD .42 ;PC AFTER TRAP
.HORD O :PS AFTER TRAP

PLACED AT ERCH VECTOR RDORESS IN LOCATIONS 4-776(8) OF MEMORY.
THE FIRST WORD OF EACH PAIR ("PC RFTER TRAP™) POINTS TO THE
SECOND WORD FHICH SERVES A DUAL PURPOSE RS

NG 0, S A T (@) THE NEXT

WHEN THE PROGRAM IS EXECUTING, ANY REQUIRED VECTORS ARE SET UP
IN THE VECTOR RRER NITH APPROPRIATE vm.ues THE OTHERS BEING
LEFT IN THE “TRAPCATCHER™ STATE. Tws F AN UNEXPECTED TRAP
EVER OCCURS IN THE MACHINE y u*u. cwcm AND THE MACHINE

QUENTLY HALTED, DISPLAY VECTOR RODRESS # PLUS FOUR
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9.3.2

| 9.3.3

& IN THE RDORESS LIGHTS.
SCOPE ROUTINE - $SCOPE

A PR T e
e g AT N

TEST MNUMBER AND LOOPING RDORESS (FOR ITERATIONS). CONTROL IS

g el of 5 e

msvmué TEST (EG, FOR ITERATIONS) OR (2) INITIALIZE FOR THE
NEXT TEST (RS DESCRIBED EARLIER, RBOVE).

RS TColt TR 2ot8) - (HRon’ T scobboor FauntE)

DEPENDING UPON THE SWITCH SETTINGS (SEE S.2), COOE IS PRESEN

st b

promnm VALUES USED IN THIS noumc RRE :

SMXCNT - MAXIMUM H‘m ITEE‘)ITI(HS PER  TEST
v - SRR Ky o)
SLPROR - CONTRINS TO_ WHICH

THE __SCOPE
g‘% pﬁ 00P, IF THE CURRENT TEST IS
SLPERR - RDDRESS TO WHICH THE ERROR

%ﬁ (SEE 9.3. 3')«* HILL LW IF N; E:éog
I g A

ERROX ROUTINE - SERROR

THE ERROR noun uﬂﬁ T sr
THAT m ns T
mxs nom r: n: sm&
rg:cr FOR mu ?u : LE E; ] M
kv ¢ i Bt 72
mé%% é& lie s
amsru EXPLAINING n: ERROR, AND SOME OF THE MOST PERTINENT
DATA VALUES TO HELP DIAGNOSE THE CAUSE (SEE SECTION 6.2).

THE CALLING MECHANISM IS SIMILAR TO THAT EMPLOYED FOR THE
SCOPt ROUTINE (VIR R TRAP), EXCEPT IN THIS INSTANCE, THE “EMT"”
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9.3.4

9.3.%

9.3.6

§5.3.7
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INSTRUCTION IS USED, TRAPPING THROUGH LOCATION 30(8). (NOTE

Wﬂ..m@m%ﬁ g

MILL A PARTICULAR ERROR IS SIGNALED. IF
mm b‘iﬂ mlﬁ’ oREmY& % el 1 sen Ro Ao
INDEX THROUGH THE ABLE (SERRTB) TO FIND THE APPROPRIATE

VALUES TO TYPE (SEE Pﬂm LISTING FOR FURTHER DETRILS).

IMPORTANT VALUES USED IN THIS ROUTINE ARE:

EREGO THRU EREG? - CONTENTS OF GENERAL REGISTERS RO
THRU R7 JUST BEFORE ERROR CALL
SERTTL - COMULATIVE NUMBER OF ERRORS ENCOUNTERED 10

DATE
SERRPC - %;Rﬁ%m OF THE “ERROR™ INSTRUCTION

SLPERR - CONTRINS THE RDORESS WHICH MWILL BE LOOPED
UPON FOR THE ERROR LOOPING FRCILITY

ERROR MESSAGE TYPEOUT ROUTINE - STYPERR
THIS ROUTINE (STYPERR ENTRY POINT) IS CALLED BY THE ERROR

PRWSSSIM RO‘JTI!E DESCRIBED IN 9.3.3 RBOVE. ITS PURPOSE IS
T0 Em PESSH?E/MTQ VFI.L£ ERRm TYPEOUT

FFK:ILITY

TR R TR I, PLoc B e Gl e e

MESSAGE, DATR HERDER, AND CATA VFlLEé ON THE CONSOLE.
TYPE ROUTINE - STYPE

Sina F R e i BRI, 19T el Fo' Mol &

TR!P INSTRUCTION WITH THE NEXT WORD CONTRINING THE ADORESS

ﬁ @m@ &"T)FE STR VQM&YPIV%TERH NATE &gg

OCTAL NUMBER TYPEt ROUTINE - STYPOC

THIS ROUTINE CONVERTS THE TOP NUMBER ON THE STACK TO A 6-DIGIT
OCTAL REPRESENTATION, AND TYPES IT ON THE CONSOLE USING THE
TYPE ROUTINE STYPE. SEE LISTING FOR OPTIONS AND FURTHER

DETRILS.
POMER UP AND DOWN ROUTINES - SPWRUP RND SPWRDN
THESE TWO ROUTINES ARE ENTERED FOR THE POWER UP RND DOWN

COMDITIONS, RESPECTIVELY. THE POWER DOWN ROUTINE (SPWRON)
SAVES THE GENERAL REGISTERS AND STACK POINTER. THE POWER UP
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9.3.8

10.
10.1

10.2

10.3

Ranm_g %WI?.Z RESTME&NMP&%ISTEQS STQCK
I

INTERNAL SWITCH REGISTER IS ALSO SARVED /REST(RED
BY THIS NE.

EMD OF PRSS ROUTINE - SEOP

Maoormssmxr:cumsncnmormssssmomo
THE BELL/TYPES A ME (IF Emafgm ssrsx%ms THE

DINGS
%IFI gs)‘.b g’?I‘l YLOOPS n.:én &.aphssés

BEFORE SIGMALLING AN END OF PRSS CONDITION

RCT/APT / XXDP

RCT COMPATIBILITY

THIS PROGRAM WILL RUN UNDER THE RCT SYSTEM.
APT COMPARTIBILITY

THIS PROGRAM WILL RUN UNDER THE RAPT SYSTEM MONITOR. ALL
NECESSARY SOFTWARE COMMUNICATION HOOKS RRE PRESENT.

XXDP COMPATIBILITY

roamrcnmcmraxrv THE TOP 2K WORDS OF THE 16K WORD
MINIMUM MEMORY ARER ARE NOT DISTURBED DURING EXECUTION.
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DQFPOB.P11

SR R A S T PR

=t Pt Pt o

SRR

PRIRRNSREIRIS

OM-MAY-77 17:30

OPERATIONAL

IN

[ ]

Jtd2an

——t——
Pt Gt Pt
WO

END OF PRSS
STRTISTICS T
FPP TRAP CAY
RANDOM

CONTENTS
ITCH SETTINGS
10NS

TRGS

TRCS

Nt JTERLETE G, ROCOING PODE
NERL O D LROERFLS 12 OFF'
TR A
:‘v‘:'i N |+:~:~:" g :

wl‘ U

{-
[ ¥

2R
t *r
2y

s
¥

=
n :m K o
L

A&
EEL

e

L%
%% %% %% %% %%

-
ad
ulu

[¥]
-
- -

AR

PREES

QVERFLOW Ok
TNt P10l OF SET,

INTER™PT DISHALE SET, TRUNCATE MODE
7 ESS&&E SET' TRUNCATE MODE

' DIVD EXERCISER
ROUTINE (MODIFIED SYSMAC)
SUBROUTINE

GENERATOR

POLISH EXPRESSION ROUTINES

ROUNDING MODE
ROUNDING MOOE

TRNGATE RODE

ROUNDING MOOE
ROUNDING MOOE

TRUNCATE MOOE
TRUNCATE MOOE

ROUNDING MODE
ROUNDING MOOE

TRUNCATE MOOE

, TRUNCATE MODE

ROUNDING MODE
ROUNDING MOOE

TRUNCATE MODE
TRUNCARTE MOOE

SEQ 0001




D02

FPU RDD/SUB/MAL./0IV RANDOM EXER MACYL1l 27(1006) 0O4-MAY-77 18:18 SEQ 0082
DQFPDB.P11 ON-MAY-77 17:0 TRBLE OF CONTENTS

HTR%TM ROUTINES
h &'ﬁ ROUTINE (MOOIFIED SYSMRC)
4823
4880

APT COMMUNICRTIONS ROUTINE
BINARY T0 OCTAL (RSCII) AND TYPE

3957 w
135 PR DR RO UP ROUTINES
S04l

ERROR MESSAGES, DATA HMERDERS, DARTA VECTORS, OPERAND VECTORS, ETC
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DQFPDB.P1I O4-MRY-77 17:30

Té&YﬂIt}w ?%/M/DIV RANDOM EXER
#DIGITAL EGJIPFEN CW
mnmo

WWWWTH

!THIS PROGRAM WRS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
wncmz (MAINDEC-11-DZQAC-CI), JAN 19, 1977.

SBTTL OPERATIONAL SWITCH SETTINGS

: SWITCH OCTAL USE

§: 1S 100000 HALT ON ERROR . N TEST

H 13 YOI B Tvebure e TES

Ly 12 xm IBIT ‘f’“ TYPEOUTS

L ¥ 11 Ean IONS

2 10

¥ q ézam ON ERROR

H t b=°?Es?"JEST RMATELY LACH PRSS
1 1=TEST ONLY UNIT SPECIFIED IN SW<0O>
¥ 0 = LEST HFP, {F Sk<Q1>=1

'y LECT wFP) IF SW<OD>=1

.SBTTL BASIC DEFINITIONS
-#INITIAL RDODRESS OF THE STRCK POINTER ### 1100 ##

001100 Stack=" 1100
:BRSIC DEFINITION OF ERROR CALL

.EQUIV EMT, ERROR
.EQUIV IOT,SCOPE ,,BQSIC DEFINITION OF SCOPE CALL

; #MISCELLANE QUS DEFINITIGG

FRESKLE 56 3F FESHSE BBYRRELREB BBV R RECH B 5o i £ o 5w ~on £ wh—

h1= 1} -CODE FOR HORIZONTAL TR8

LF= 12 ,.cooe FOR LINE FEED

CR= 15 ;s FOR CARRIRGE RETURN

CRLF= 200 FOR CARRIAGE RETURN-LINE FEED
PsaJIV 177776 : : PROCESSOR STATUS WORD

STKLMT= 1 . :STACK LIMIT REGISTER

PIRQ= 177772 : {PROGRAM INTERRUPT REQUEST REGISTER
DLWR= 177570 s SWITCH REGISTER

00'SP= 177570 . DISPLARY REGISTER

{ #GENERAL PURPOSE Rscxsrsn oermmous

Ro= %0 nscxsrsn

Rl= %1 %r% GISTER

R2= %2 i RAL REGISTER

R3= %3 GENERAL REGISTER

RY= M : {GENERAL REGISTER

RG= %5 ,,cs RAL REGISTER

R6= 76 : {GENERAL REGISTER




* SEQ 0004

FOe

O4-MAY-?77 18:18 PAGE 3

BRSIC DEFINITIONS

R?=

O4-MRY-77 17:30

P11l

FPU RDD/SUB/MUL/DIV RANDOM EXER MRCY11 27(1006)

O—UMTUNON

CrrrErer

%7
7b
%7
IORITY LEVEL DEFINIT

- #PR
PrO
PR]
PR2

B e

GRLBZY3E 88533

GISTER™ SWITCH DEFINITIONS

. 11111

TARAAR

:

:

:

:

i

:
8

e

P>
$=0 Pt P00 =g Pt P2t

wwwwwwwwww

ad Ldbadtaiiad W Wi

B T DEFINITIONS (BITOO TO BITIS)

xmﬁmmmﬁmm

= YTTTTTTT
=t 0= =0 P=f p=§ P P44 4 4 4

Sl

~RRTKER R 85335885 BERFHRFRRGERF BSYTL8RERE DN

e L L R R R R R K R Ko K ]




FPU RDD/SUB/MUL/DIV RANDOM EXER MRCYLl 27(1006

DQFPOB.P11

BRIRRL BRI RRPIRERTE IS

P s P Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt
BRCESESFRESREE

ON-MAY-77 17:30

000004
000002
000001

000174

GOe

Q‘:-MY-N 18:18 PAGE 4
1

)
C DEFINITIONS

M

BRS

>

T02= M
S}Tgez e
BIT {
.EQUIV BIT09,BIT9
.EQUIV BIT08.BITA
‘EQulv BIT107.BIT17
.EQUlv gy%,am
EQUIV BITOS.BITS
.EQUIV BITOM.BITH
.EQUIV BITD3,BIT3
"EQUIV BITQ2.BIT2
.Eou¥v 101 76
‘Eeuiv Bith0BIT
. #BASIC 'cpu- TRAP vscron nomss S
ERRVEC= TIME OUT AND OTHER ERRORS
RESVEC= 10 ! DECERVED AND ILLEGAL INSTRUCTIONS
TBITVEC=1Y4 ;,"T" EIT
m;ﬁ 14 : TRACE TRAP
BPTVEC= 1Y ' 'BREAKPOINT TRAP (BPT)
I0TVEC= 20 ,,Irnn/ouwur TRAP (10T) #%SCOPE¥*
PHRVEC= 24 ; i POMER FAIL
EMTVEC= 30 mmoa TRAP (EMT) #¥ERROR¥¥
TRAPVEC= ,,-mm-
TKVEC= 60 PTTY xsvaomn VECTOR
TPVEC= 6N :17TY PRINTER VECTOR
PIRGVEC= ' 'PROGRAM INTERRUPT REQUEST VECTOR
. ¥MED INSTR CODES
MED= 076600 : OPCODE
RWHANI= 022 :READ WHAMI
RFLAG= 14M :RERD FLRAGS
WFLAG= 3 : WRITE FLAGS
- ¥FLORTING POINT INTERRUPT VECTOR
FPPVEC= 244
- %FLORTING POINT REGISTER DEFINITIONS
Aco= o
AC1=
ACe= '/.2
RC3= %3
RACY= YA}
ACS= %5

.SBTTL TRAP CATCHER
.=0
; #ALL UNUSED LOCATIONS FROM 4 - 776 CONTRIN R *. 42 HALT"

;EB%N&E« Tocgﬂ%?ﬂé%swcgﬁﬁslHPQOAE;E&RLO ED VECTORS

217

SEQ@ 000S
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FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006) O4-MAY-77 18:18 PRGE S

- DQFPDB.P1I
i1 8%

171
000200

Pt Pt Pt Pt Pt Pt Pt it P Pt Pt Pt Pt Pt Pt s P Pt Pt Pt Pt S P Pt Pt P P Pt

R R OB RS R AL B0 SR B EERA BB LR 33 3 oA I

ON-MAY-77 17:30

3050

000137 003000

TRAP CATCHER

BAEC: S (8RR B 1 ZBFHRE BATTER R 1R
'SBTIL STARTING ADDRESS(ES)

JP S8START ;;JUMP TO STARTING RDORESS OF PROGRAM

.SBTTL RCT11l HOOKS

S s HHHHHHEHHEHHHHHEHH N HH N R R R AR R R R R R
; HOOKS REQUIRED BY RCTIL!
SSVPC=, ;SRVE PC

e ¢ TR 0
.SBTTL APT PARAMETER BLOCK

o+ 3RS SO S S 0 O S S I 3 I S I O S R R

SET LOCATIONS 24 AND Y4 RS REQUIRED FOR APTY
;;i!lllll!ll{lillili{liilililill{lllllll{illil!!lllli!l!lillilli{

?%7 g‘ m*ti‘jﬁ‘mm TO START OF PROGRAM

| 4
. =YY :+POINT T0 APT INDIRECT ADORESS PNTR.
$APTHOR :POINT TO APT HERDER BLOCK
.=.8X « -RESET LOCATION COUNTER

o o BRI IR 00 I 0 I I I 3 R R S

Etfs%m PARAMETER BLOCK RS DEFINED IN THE RPT-POPLl DIAGNOSTIC
*INTERFRCE SPEC.

SAPTHD:

SHIBTS: .WORD O L + + TWO ngu ax‘TlgTormxa a)x(r(g%egxlg?on.

i@rﬁ:' Im ﬁf :Em?n g LMS* ST

SPASTM: .WORD 4S. :'RUN TIME IN SECS. OF 1ST PRSS ON 1 UNIT

SUNITM: .WORD O ' 'RDOITIONAL RUN TIME (SECS) OF R PASS FOR
'WORD  SETEND-SAAIL/2 ;;LENGTH MAILBOX-ETABLE (WORDS)

SEQ 0006

ba

;3 1)SET LOC.4% TO ADORESS OF SENDARD IN .SEOP
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DQFPDB.P11  OM-MAY-77 17:30 COMMON TRGS

208 .SBTTL COMMON TRGS

g?g ;-llil!!&llllli!ll!lllllll}lllll!l!l!llllililii!*!lli!ll!llililli

efé t&xg }fﬁﬁg cm VARIOUS COMMON STORAGE LOCATIONS

S%S 001100 0otlog SCMTAG: =100 .. START OF COMMON TRGS

515 s =====START OF CLEAR COMMON TAGS:----

ay mﬁm 000000 I .WORD O  CONTAINE T . "

Slg %u % !earu;: l‘% 8 ;;E%ai?é EW?W;

220 001106 000000 SICNT: .WORD O : 'CONTAINS SUBTEST ITERATION COUNT

221 001110 000000 m: 'WORD O ;;cwniggﬁk% 5

222 001112 000000 : .WORD O - : CONTA OR ERRORS

559 mille OO0 S0, o 5 T AINe TYER ConTRoL BYTE.

= il ol e [ SoTahe e Eeoes et

227 001124 000000 m I% 0 Ez%aﬂg MS&% GOOD’ DATA

228 001126 000000 SBOADR: .WORD O s :CONTRINS RDORESS OF ’'BAD’ DATA

229 001130 000000 SCODAT: .WORD O : 1CONTRINS *GO00’ DATA

230 001132 000000 SB0DAT: .WORD O : 1CONTRINS "BAD’ DATA

231 00Il13¥ 000000 CWORD O : 'RESERVED--NOT T0 BE USED

232 001136 000000 JWORD O

233 001140 000 $AUTOB: .BYTE O . ;AUTOMATIC MODE INDICATOR

2XN 001141 000 §INTAG: .BYTE O : L INTERRUPT MODE INDICATOR

Sg 001142 000000 ------Em'mg? CLEFR COMMON TRGS---—--

237 00114 177570 SiR: % DSWR ;;%g g guggn FEEIST R

238 00114 177570 DISPLA: . DOISP ' ISPLAY REGISTER

239 unﬁso unoouo1 s%:rgm 'WORD O 55%7915 Hi T NUMBER TO LOOP UPON

S}? %11& 1% fnzgé i% EETTY&E}T

242 001156 iﬂssu STPS: 177564 EETT; mym:n STATUS REG. RDDRESS
g e bpt, e . oG R it P HIELs
wied 012 gﬂigg B D gg_fm:'i'?xﬂ w nr?sﬁ n:-L%me?E@-
RHE ool g g ¢ TR SRR i o1 e
001172 177607 000377 SBELL: .ASCIZ <207)¢377>¢377> Wuﬂ"ﬂm
%{{779 8@ SQUES: .ASCIT /?/ EE“S}“’" %
001200 000012 tf?‘r %EH ii3§ ffL:xr: %o

RROPABAFRPARIBITIFRES

28888

i

--Iiii&ii{llllillIlllllllIlllli!“lllllll&l!llllllllll!ll!lllllll
[ ]
"SBTTL  APT MAILBOX-ETRBLE

o o S IRAE U0 I T30 00 0030 00 36 00 38 36 0 00 3 00 08 300 00 38 90 90 38 0 3038 0030 3000 38 0 00 30 0 00 300 3138 3 30 48 0 338 30 30 01 30 38 3 B

L EVEN
sMAIL ; s APT MAILBOX

A N Sy L
STESTN: .WORD ATESTN ;;TEST NUMBER
SPASS: .WORD RPASS  ;;PASS COUNT
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DQFPDB.P1I O4-MRY-77 17:30 RPT MAILBOX-ETRBLE

% Bl B B, 8 25

001220

R
N

¢ gv bENG TRBLE
2 BiS oo . AENY ket B e
270 001223 000 .BYTE AENVM .,cm IRONMENT MODE BITS
ol i B2 G B B STE
273 001230 000000 SCPUOP: WORD  RCPUOP | .CPU TYPE, OPTIONS
%‘g AtTs 15-11 YPE

L 11/04=01 /os=02 11/20=03, 11/40=04, 1 1 /45=05

276 s ® 11 PDQ=07,G=10
277 ¥ BIT 10=REAL TIME CLOCK
278 L ¥ BIT 9=FLOATING POINT mocssson
279 !y BIT B=MEMORY MANRGEMENT
280 001232 $ETEND
281 MEXIT
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DQFPDB.P11  OM-MAY-77 17:30 ERROR POINTER TARBLE
g .SBTTL ERROR POINTER TRBLE
001232 SERRTB:
g : #THIS TRBLE CONTRINS THE INFORMATION roa encu ERROR THAT CAN OCCUR.
287 H&nﬁ‘mﬁ?}ém IS OBTAINED BY USING ruasn rfé”vo IN s :
g P ¥NOTEL: '?r ;Emugzxr{gga” *?’r‘cmmnxszs: .El ENT.
g : #NOTE2: ERCH ITEM IN THE TRBLE camuns 4 POINTERS sxn.nm:o AS FOLLOMS:
EN :POINTS TO THE ERROR MESSAGE
293 o DH ,,POIHTS 10 THE oam HERDER
2N i 0T POINT
3 L irolie 78 He et ¢
+¥NOTE: ERROR vEeT 18) ms assn MODIFIED,
5% 001 74 ENVOOL: 'WORD E D‘s_sngmonwglatoron 1S STRUCDSEE
2 B En R g o
300 001246 000000 000000 000000
301 001254 000000
302 001256 % 033204 033474 EMVOO2: .WORD EMX,DHAR,DTR,0,0,0,0,0,0,0 :SUBF % FPS ERRORS
03 00126M 000000 000000
30M mx;‘g 000000 000000 000000
305 001 000000
306 001302 032566 EMVOO3: .WORD EML,DHAR,DTR,0,0,0,0,0,0,0 MULF &
307 001310 000000
308 001316 000000
3?3 001324 000000
311 001326 000000 EMVOOM: .WORD 0,0,0,0,0,0,0,0,0,0 s (UNUSED)
312 001334 000000
313 001342 000000
3%2 001350 000000
319 %1 03227 EMVOOS: .WORD  EME,DHB,DTD,LOF,HIF,0,0,0,0,0 ;RODF *
1 1 N33
318 001366 000000
319 001374 0000Q0

EMVO06: .WORD EME,DHC,DTE,LOD,M1D,0,0,0,0,0 ;RO0D #

88
A
o

e,
]
‘A
[ ]
o

REERORERNRARIGRNE
88888
fiisi
A
e
it

8
[
F =
pun
g V]

EMVO07: .WORD  EMF,DHB,DTD,LOF,WIF,0,0,0,0,0 ;SUBF &

=

EMvO10: .WORD EMF,DHC,DTE,LOD,KI10,0,0,0,0,0 ;SUBD RESULT ERRORS

EMvVOll: .WORD EMG,DHB,DTD,LOF,HIF,0,0,0,0,0 ;MULF &

EmMvOi2: .WORD EMG,DHC,OTE,LOD,HID,0,0,0,0,0 ;MWD ¢

3




a

Rt L L RERER RRRRE A AL A ol dodafrdrbilfdulu £ 83 4 28 217 g

LO2

) 04-MAY-77 18:18 PRGE 9 SEQ 0010
POINTER TRBLE

: .WORD EMM,DHB,DTD,LOF,HIF,0,0,0,0,0 ;DIVF &

: .WORD EMH,DHC,DTE,LOD,HI1D,0,0,0,0,0 ;DIVD &

1612 03243 033354 033550 EMVOLS: .WORD  EMI,OWO,DTF,0,0,0,0,0,0,0 ; ILLEGAL FPP TRARP
001620 000000
001 000000
001
001636 033204 EMVOl6: .WORD EMM,DMA,DTR,0,0,0,0,0,0,0 ;OIVF
001644 000000

m{asa 000000

l EMVOL7: .WORD EMN,DHA,DTR,0,0,0,0,0,0,0 ;RO0D  #
001670
001676
001704
8}& EMv020: .WORD EMO,DHA,DTR,0,0,0,0,0,0,0 ;SUBD  # FPS ERRORS
00!l
001730

m{m EMVO21: .WORD EMP,DHR,DTAR,0,0,0,0,0,0,0 ;MAD &
1
i

1 EMvO22: .WORD EMQ,DHA,DTR,0,0,0,0,0,0,0 ;0IVD
00176M
001772
002000
002002 EMV0O23: .WORD EMR,DHE,DT8,0,0,0,0,0,0,0 ;ADDF  #
002010

002016

002024

EMVO24: .WORD EMS,DHE,DTB,0,0,0,0,0,0,0 ;SUBF %

M

0020se EMVO2S: .WORD  EMT,DHE,DTB,0,0,0,0,0,0,0 ;MULF &
002060

@ EMVO26: .WORD EMU,DHE,DTB,O0,0,0,0,0,0,0 ;OIVF  # FEC/FER ERRORS
002112

m212

0021 EMVO27: .WORD EMV,DHE,DT8,0,0,0,0,0,0,0 ;R00D ¢
002130

00213




04-MAY-77 18:18 PRGE 10

SEQ 001!

EMu,DHE,DT8,0,0,0,0,0,0,0 ;SUBD %
EMx,DHE,D78,0,0,0,0,0,0,0 ;MULD &
EMy,DHE,0DT78,0,0,0,0,0,0,0 ;0IVD #

EMA,DHA,DTA,0,0,0,0,0,0,0

EM8,DHA,07R,0,0,0,0,0,0,0

EMC,DHB,0TD, OP1F, OP2F, OP3F , OPYF , OPSF , OPBF , 0

EMD,DHC,DTE, OP1D, 0P20, OP3D, OP4D, OPSD, 0P6D, 0

;F-MODE EXERCISER # FPS

; D-MODE EXERCISER # ERROR

DEFINED COMMON TRGS

0,0,0,0

02700S, 104552, 111730, 000555
102337, 166330, 007025, 021553

FPU ARDD/SUB/MUL/DIV RANDOM EXER MACY!! 27(1006)
DQFPOB.PI1  OM-MRY-77 17:30 ERROR POINTER TRBLE
IN 0021w
E Ei% m EMV030: .MWORD
1
i

m ﬁ m | |

g

3 %gé& 033157 03N . WORD

M 500900

405

3&73 002242 032103 033204 033474 EMV0L3: .WORD

409 002250 000000 000000 000000

:{0 00c2S6 000000 000000 000000

41 [ ™ I

12 Go%e BRI o g emon: o

414 002302 000000 000000 000000

:15 000000

419 033220 033514 EMV03S: .WORD

418 033652 033662

:19 033702 033712

Y 033266 033526 EMVO36: .WORD

422 03373 033752

423 034002 034016

424

Y425

426

27

28 .SBTTL PROGRAM
};vgnmax.ss
FEEE ZuoRB
FER: . WORD
FPPOPS ; 2:828
FOPOSP: . WORD

:z Erxpren: . WORD

M SE2. oD

439 SFEA: .WORD

m 000000 000000 ANSl:  .WORD

m 104652 111730 LONUM: .WORD

::g 166330 007025 HINUM: .WORD

{FER 2IORED HERE AETER 3757

FER STORED HERE RFTER STST

LD £X SAVED TETE AFTER Taie

:SP AFTER TRAP
E CTED FER

TR FEC

SOF T
,mﬁ FLORTING POINT ANSWER

; SOFTWARE FLOATING POINT ANSWER

; RANOOM EXERCISER OPERKMD LONUM
; RANDOM EXERCISER OPERAND HINUM

; F-MODE EXERCISER
SULT

¥ RE

;D-MODE EXERCISER #
ERROR
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DQFPOB.P11  QM-MAY-77 17:30 PROGRAX DEFINED COMMON TAGS
m m i% 030712 105726 OP1: JWORD  175463,030712, 105726, 124064 ;
NSO 002456 1S6607 002361 070707 OP2: .WORD  156607,002361,070707,061111 :
4¥S1 0024MN 0billl
g @ﬁ % 134261 062451 0OP3: .WORD 003505, 134261, 062451 , 052525 :EXTRA RANDOM OPERANDS
76 123956 111111 OPY .WORD 102466, 123456,111111,101010 ;
NS5 002SOM 101010
% 000346 060612 OPS .WORD 076103, 000346,060612, 125252 :
6 112400 177777 OP% _WORD 044100, 112400, 177777000006 ;
460 90000E
46 . COUNTERS FOR TRACING WHE 'VE BEEN
%é 002526 000000 N%ED JHORD O R‘oﬁm ¥
:g"a 002530 000000 ADDCL: .WORD O iR R=0, B0 ’
e B2 53 b R 8 i Ay’  FoR
466 @ % ADDCY: .WORD O 'NO SHIFT REQ’D ¥ ADD
W67 ADDCS: .WORD O : OVERFL O # AND
%g 002542 000000 noocs7: JWORD O ow:mou ENABLED ' SUBTRACT
% a2y 555838 A0 HR8 8 ORI wee) b
Y MACO: . ror ¥
75 o2 535S e o 8 %’“@‘a:o ;
474 DO2SSM 000000 MUC2: .WORD O &RF ¥ FOR
475 00556 % MLCI: .WORD O o RFLOW, ENRBLED ¥ MULTIPLY
476 002560 MULCY: .WORD O RFLOK ¥
:% 002562 000000 MACS: .WMORD O uncmou ENRBLED ¥
479 002564 000000 DIVCO: .WOPD O s TOTAL NUMBER M
480 002566 000000 DIVCl: .WORD O 'NUM R=0 ¥
48l 002570 000000 DIVC2: .WORD O :DEN B=0 % FOR
482 002572 000000 DIVC3: .WORD O * OVERF L OM * DIVIDE
483 002574 000000 DIVCY: .WORD O 'OVERFLOW, ENABLED »
¥84 002576 000000 DIVCS: .WORD O : UNDERF L OW ¥
:g 002600 000000 DIVC6: .WORD O : UNDERFLOW, ENRBLED ¥
487 . SREGISTER CONTENTS, AT ERROR, STORED HERE -
488 002602 000000 EREGO: .WORD O
489 002604 000000 EREGI: .WORD O
490 002606 000000 EREG2: .WORD O
491 002510 (000000 EREGI: .WORD O
442 002612 000000 EREGY: .WORD O
493 002614 000000 EREGS: .WORD O
494 002616 000000 EREGH: .WORD O
& 002620 000000 EREG?: .WORD O
Ng7 - MESSAGES FOR BEGIN PROGRAM/START OF PASS
438 00S01S 00S012 042115 BGNMES: .RSCII  (CR) <LF) <LF»<LF>*“MD-11-DQFPD-"
499 007630 (30455 026461 0S0SO4
00 OC.63% 050106 026504
501 002642 027102 .RSCI] “B.”
502 0026M4 (027056 JASCIT =.."
603 002646 042120 026520 030461 "R5CI1Z “PDP-11/6X F.P.U. ADD/SUB/MUL/DIV EXERCISER™(CR> (LF)
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0S1501 MNWPARSI:

7

NEZLLE
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2 mmu&mw

E e
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g
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DQFPDB.PI11

SOV LW

S 3SR ERL R ERRRERRCS

CEERERRE
SE8E8E

#
8 BE88RE

[ S Pt et Pt Pumen P Pumsd

N
ALY

BARRYT
i

tﬂm
o

LERREEREE

)
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27(1006) 0O4-MAY-77 18:18 PAGE 13 SEQ 0014
START OF PARSS ROUTINE

.SBTTL START OF PRSS ROUTINE
s 0 SRS IS 3 00 S 00030 0 0000 0000 0 0600 S S 0030 30 3 I 3 3 3

ENRBL AMA RSSEMBLE ALL RELATIVE REFERENCES RS ABSOLUTE
Il!l!llllll{!llllllll{l!l{llll‘lll!lillilillllii!l!l!iiiill{*ll

s .
.SBTTL INITIALIZE THE COMMON TAGS
; ;CLEAR THE CoMMoN TREE (SCMTAG) RRE
; ;FIRST LOCATION TO BE CLEARED

cua (R6)+ : :CLEAR MEMORY LOCATION
CP 8SWR,RE ; ; DONE?
os'? EEWLP THE gmcx POINTER

,,mmmzz A FEM vsc?oas

MOV %ops SLIOTVEC ; IOT v;cmn FOR SCOPE ROUTINE
MOV aniorvtc+a ,,
MOV m Em vscron FOR ERROR ROUTINE
% :imhg % L?mp VECTOR FOR TRAP CALLS
MOV c+a Ltvu.
MOV ; PO-ER FAILURE VECTOR
MOV 8340 ¥# VEC+ ,,U:va.
oV s.;.rot SEOPCT — ;SETLP ao—os-mggngq COUNTER
&R x&bﬁ%ﬁ?éﬂi o EPROR AUORESS
MOV o, SEFAX ?u EF.20R PER TEST
MOV 8. . SLPADR mx IALI Tl-E LOOP ADORESS FOR SCOPE
MOV s. SLPERR <0R LOCP RDORESS
. :SIZE FOR A SKITCH REG iéTEn IF nor F OR IT IS
:'EQUAL TO R =-1" FOR A SOFTMARE SWITCH :TER
w 254: a.g!-(s:g) . :SAVE ERROR VECTOR
MOV s0SHA, SWR ::W g : ugamz SWICH REGISTER
MOV $0015P, DISPLAY ISPLAY REGISTER
CHP 8-1,3SHR ,,m ro grwcgm SUR
BNE 668 ; BRANCH JF NO TIMEOUT TRAP occ:.mso
P AND SMR IS NOT =
BR 65% : CBRANCH IF NO TIMEOUT
BYS: " \{ $658, (SP) ,,ssr UP FOR TRRP RE TURN
658: MOV csmsc SWR : sPOINT TO SOFTWARE SWR
MOV sm%c oxsa.nv
B6S: MOV (SP)+ : :RESTORE ERROR VECTOR
CLR :CLEAR PRSS COUNT
BITB wrsxzz.senvn ..rssr USER SIZE UNDER APT
BEQ 7s PYES, USE NON-APT SWITCH
s MOV SSSWREG, SWR :INO,(ISE RPT SWITCH REGISTER

.SET UP FPP UNEXPECTED TRAP CATCHER = = = = = = - -
fOV sFPPILT, Q8FPPVEC :NEW PC AT FPP TRAP
CLR asFpPvel+e NEW PS AT FPP TRAP
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SEQ 0015
INITIARLIZE THE COMMON TRGS
caﬂn FOR TRAC
%23338“30 }"Es¥ LOCATION TO CLEAR
a DR
) &b &La} Sgﬁhm
TYPE  ,BGNMES . 1D MESSAGE AT START
//////////////////////////////////////////////////////////////////////
: MESSAGE ON MHETHER OR NOT HFP UNIT IS PRESENT
MED RWHAM] :WHAMI INTO RO
BIT §81 704, RO ' 1S THERE A HFP UNIT ?
BEQ 708 N0, BR
TYPE 68% : INDICATE FP11-E PRESENT
BR FEWPRS : G0 FOR suapnss INIT
708:  TYPE 698 ; INOICATE MO FP11-E
BR NEWPRS GO FOR SUBPRSS INIT
688: JASCIZ <15><12>"# FP11-E HFP UNIT PRESENT #=<1S)<12>
B69S: ASCIZ  <15><12>"% NO FP11-E HFP UNIT - ALL TESTS WFP ONLY ¥*(15)¢(12>
.EVEN

;//////////////////////////////////////////////////////////////////////

llliiIllllllll{llillllillilllllllli!!lllillllilililliillillilll

:NEW PRSS ENTERS HERE
s 5 SHHHHHHEHHHHHH HHHHHH HHHHBHEHHHEHEHEHEHHHHHHHHHHHHHH

NEHPQS: MOV 8STRCK, SP ;RESET STACK PTR
BIT 881712, 3SR ; INMIBIT STATUS TYPEOUTS ?
SUBPRS YES

BNE ‘BR IF

CHP SENOCT, SEOPCT TIME FOR A _MESSAGE ?

BNE SUBPRS *NO, NOT YET

TYPE NWPRS | :"PASS "

MOV tPnss -(SP) :PASS COUNT INTO ...

NC (SP , YéEN RANGE

YPOS OCTAL

BYTE NB DIGITS, NO LERDING ZEROS
.ianr L1ke
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P11 O4-MAY-77 17:30 INITIARLIZE THE COMMON TRGS
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IIlill‘llllHlilll!lll""l!llllill«lllllIilllllllill"lil”llll
003516 012706 001100 SUBPRS: MOV 8STACK, SP :RESET SP FOR INSURANCE
003522 076600 000022 MED RWHAM] GET WHAM] INTO RO
% 0327% 000020 BIT _gggmu,no :1=HFP PRESENT, 0=NO
001y BEQ “IF NO HFP, TEST WARM ONLY
00SM 076600 0001W MED  RFLAG :GET FLAGS INTO RO
003S40 032777 000002 175376 BIT csmx,asm :SWO1: 1=HFP OR WFP TEST ONLY
003546 001413 BEQ 18 : O=ALTERNRTE HFP/WFP PER PRSS
641 003ISSO 000001 175366 BIT usam 3SHR ;SWO0:  L=WFP OMLY
642 1403 BEQ O=HFP ONLY
643 003560 % 010000 BIC gme RO cum HFP ENRBLE FLAG(S) FOR WFP
644 00356 BR
64S 003566 052700 010000 28: BIS 88IT12,R0 ssr HFP ENRBLE FLAG(S> FOR HFP
g:g 003572 076600 000344 3$: MED WFLAG' : REMRITE FLAGS
BY8 003576 032700 010000 18: BIT 881712, R0 : TEST WHO'S ENRBLED: HOT, WARM
ggg 003602 001404 BEQ 208 :GET APPROPRIATE HERDER:
651 00360M 012737 032066 030414 198: MOV $RSCHOT , HOTWRM . =HOT: =
652 003612 000403 BR 218 ;
653 003614 012737 032074 030414 208: MOV $ASCWRM , HOTWRN L LARM: ~
654 003622 218:

- —— —— ————— e . .
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002416

002364
002364

002406
000001
002406

001110

00410
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O4-MAY-77 18:18 PRGE
EXERCISE ADOF, ALL INTERRUPTS ON, RCUNDING MOOt

< SHHEHHHHHHHEHEHEEHHHEHHEHHHHEHHHHHHHEHEHHHHHH S o0 HHEEHHHE B 358
EXERCISE ARDOF, ALL INTERRUPTS ON, ROUNDING MOOE

'h:sr 1

tar1:

RRETI:

RERR] :

18:

RTSTL:

LDFPS

LDFPS
MOV

BARET] EXPFER
i?g?wob "$FPS
PC RnNDLa
O“EEOE’””"
HINUH

 ANS2

LONUM, ACO

m%'e"a‘éS‘

ussu'noa

16

Illlllll!}l!{liil!ll{il{il!llllilllilllllllll!‘!lll!lllllllllll

;RODR OF INSTR BEING TESTED

EE'E E%gg?s Eggronmm ANSHER
Al

ENTER POLISH MMOE
'PUSH 2 WORDS ON STACK (LONUM)

; oN STncx (HINUM)

:SBSRSEEZEZE?nND EXIT POLISH MODE

oézstnv FL?G Egﬁ P?IHTSEBLTUS
523 NITH A RANDOM NUMBE

L% X1 iR § 595 e

TLRN INTERRUPTS ON
sRESET LOOP ADDRESS

; SRR R S 0 I I 0 S EHHEHH R R R AR R R R R R R R AR R RS

CMPF
CFCC

ACQ, AC2
LA
FPS, $FPS
RERA]

?ca LANS1

SFPS
QTETI

FE
FEC,SFEC

FER, SFER
grs?x

RC2,AC3

;LORD RCO INTO RC2

%ﬂi }Lanm POINT STARTUS

;SGVE FPU msusn
;FPS ERROR

:ERROR B
Ng oour csr F;C/FER
§, CHECK STATUS

CPECK TPE cF»L(O‘ITING EXCEPTION COOES
:FEC S mouc
C*ECK FLORTING PC

i "\ oBoRESs I R

:COMPARE FPU ANSWER TO FORTRAN ANSWER
: COPY %onénc CONDITION COOES

BEQ REND |
- COMPENSATE FOR FORTRAN Innccunnczss

§TF
SuB
58C

AC2, ANS1
8l ANS1+2
ANS1

; SA PU_ANSKHER
; DEC P‘ENT FPU RANSWER

SEQ 0017
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l
1

001403

&

002406
002406

002362

004240

002362
002362

002364
002364

GOJ3

ON-MAY-77 1B:18 PRGE 17
T1 E)ERCISE RDOF, ALL INTERRUPTS ON, ROUNDING MODE
CMPF  ANS1,RC3 : CHECK ANSHERS AGAIN
crcc copv FLOATING CONDITION CODES
TF negoénsx vs OE LR A
Enaon gc ’ Egu AND F“"?Hsu DISAGREE
AENDL1: CLR FPS :CLR FPU FPS BUFFER

o IR T3 303 030 03 00 38 4 HE 33 3 3 90 38 20000 0 00 3 0 30 30 00000 O SHE-EIHEHHEHEHHEE HHE B 8 8

EXERCISE RDDD, ALL INTERRUPTS ON, ROUNDING MODE

llill}lllillllllllllllll!ilillilllllillllililI‘Illl{l{lllllllll

;IllillllIll{illll!illi!lllillllillllllllll!Illl!l!lllli{lllll

’irssr 2
002376 tére: 33395 SARET2, EXPFER
002400 HE; £007600, §FPS
IR 11
I
.
jggnn OﬁUH!HINUH
$PUSH Lbnun
SPUSH . HINUM
$ADD
SPOPX  ,ANS2
MOV $FPS . RO
LDFPS og:oéog
tgg hxnun ng?
LDO ANS2, AC
LDFPS ooo7$00
001110 MOV 8. +6, SLPAOR
LDD RCO, AC2
ARET2: ADDD  RC1 RC2
STFPS FPS’
002400 cHP FPS, $FPS
BEQ AERR2
STD RC2, ANS|
ERROR 17
AERR2: T1ST SFPS
BPL ATST2
STST  FEC
002402 CHP FEC, SFEC
BEQ 1S
ERROR 27
002404 1S: CHP FER, SFEA

;ROOR OF INSTR BEING TESTED
(SET 81TS é,ESFMTM RANSHER

BUFFER

s

MOOE
4 ON STACK (LONUM)

Y ON STRCK (HINUM)

SS OF FORTRAN ROD

RIORDS AND EXIT POLISH MODE

SPLRY FLOATING POINT STATUS

iw%uim [sieLg R0 o
e

%HTHRWWH
THE SUM

gE

FoR
FPU
FPU
FPU

RORREERE
- gmii

: pOLI

*

§§

?%555

—‘ r-r-r-c

;LORD RCO INTO RCE

:ADD AC1 RC2

; STORE FLMTING POINT STATUS
: CHECK FPS

:BRANCH IF 0K

?wmmsuen

ERROR BIT SET ?
DONT GET F;C/FER
ves CHECK STRTUS

;CHECK THE FLOATING EXCEPTION CODES
BRANCH IF 0K
iFEC 1S WRONG

; CHECK FLORTING PC

SeQ 0018
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EXERCISE ADDD, ALL INTERRUPTS ON, ROUNDING MOOE

B 27T {RONG ADRESS IN FEA

D MR R A TRRCRIRY e

-c° For FORTRAN | 1 Scx

978" e Ea& ANS | ;%furpu: Enw

SUB 8] ANS1+6 ' DECREMENT FPU RNSWER

S8C ANS1+4

SBC msiw

%o %mca : CHECK ANSHERS AGAIN

CFCC : COPY FL?OT&G CONDITION COODES
Q §msﬂs : H IF

s¥0 2, ANS1 : FPU ANSHER

ERROR & :FPU AND FORTRAN DISAGREE

CLR FPS :CLR FPU FPS BUFFER

s ¢ RN U H R EHHHHHHH HHHH
; #TEST 3 EXERCISE ADDOF, OVERFLOW AND UMDERFLOW INTERRUPTS OFF, ROUNDING MODE
D HHHHEHEHEHE S  HHHHH HHHHHHHHEHH HHH

¥St3:

RRET3:

MOV SARET3 EXPFER  ;ADDR OF INSTR BEING TESTED
MOV s004400, §FPS [ SET }E ITS IN FORTRAN ANSHER
:CLR ongnm c

CLR $FEC :
CLR ern :CLR FORTRAN

&R FEC i CR EPU FEC BUFFER
R v 1 s

LWORD  LOMUM, HINUM :

JSR m!spasu ENTER POLISH MODE

SSSUUSSHH 'erun P2 8 & s¥%§ erurm}
$a0D ' %{gs OF ?on RDO

SPOPX  ,ANS2 'POP 2 WORDS AND EXIT POLISH MODE

:DISPLAY FLOATING POINT STATUS
:LORD FPS, INTERRUPT DISRBLE

:LOAD RCO'WITH A RANDOM NUMBER

LDF HINUM AC1 ;L% ncs WITH A RANDOM NUMBER

LDF ANS2, AC3 'LORD AC3 WITH THE SUM

LOFPS 8004400 :TURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOMW
MOV 8.+b, SLPRDR 'RESET LOOP RDORESS

R332 221222 a2 Tl et il asatiatalial it tiiatatlat st altatislss

LOf RCO, AC2 ;LORD ACO INTO AC2

RDOF RC1,ACe ;AD0 AC1 BY RC2

STFPS  FPS ; STORE FLORTING POINT STATUS
cHp FPS,SFPS ; CHECK FPS

$FPS, RO
LOFPS 8040000
LDF LONUM, RCO




FPU RDD/SUB/MUL/DIV RANDON EXER MACYLl 27(1006)

DQFPOB.P11

SRERFRRREGA A Nt ittt dulisf P 3P E B ¥ SR S g

i

MN-MRY-77 17:30
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10401
153088
001416

174237
162737

| R

R s

i

c»—-—h?gégca
SN

a8

S
34

000001 00e410

002376
002400

001110

B

002362
002362 002400

13

RTSTI:

REND3:

I03

O4-MAY-77 18:18 PRGE 19

SEQ 0020

EXERCISE RDOF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MOOE

m mgrzﬂs : F OK
ace, Ansi : ANSKER
ERROR | :FPS ERROR
AC2,AC3 R TQ FORT msusR
SPE‘E 2, § COBE R TYnG TR0 1T Ton G
P“)goa ronmm imr ?‘CK
oy e
&ghnsua : DECREMENT FPU ANSWER
cmr ANS1,AC3 : CHECK ANSWERS AGAIN
CFCC : COPY FLOATING CONOITION CODES
BEQ REND3 ' BRANCH IF 0K
STF RC2, ANS1 :CAVE FPU_ ANSHER
ERROR 5 :FPU AND FORTRAN DISAGREE
CLR FPS :CLR FPU FPS BUFFER

o I I HE I HHEH RN BB A HHHHHHHHHHHHHHEHHE R R R A3
iTEST 4 EXERCISE ADDD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE
D HEHEHEEHHHHHEHE I HHHHHHH S HHHHED HHHHHE R R R R R R

taTy:

ARETY:

SCOPE
MOV SARETY EXPFER  ;ADDOR OF INSTR BEING TESTED

noy :?ggsub,srps éf.n JE LTS }g FORTRAN ANSMER

CLR $FER :CLR FORTRAN FER

CLR FPS ;CLR FPU FPS BUFFER
CLR FEC ;iCLR FPU FES gﬂiﬂ
CLR FER ;CLR FPU F FER

JSR PC, RANDLY ;GET RANDOM INPUT DATA

3T kq“'éo{‘&‘" 'ENTER POLISH MOOE

SPUSH ,LONUM ;msu w MORDS ON STACK (LONUM)

ggan " HINUM u?)?ogu&ncx (HINUM)

SPOPX  ,ANS2 Pop 4 WORDS AND EXIT POLISH MODE

MOV SFPS, RO oxspuw FLORTING POINT STATUS

LOFPS  sOMC200 Lmo . INTERRUPT oxsneLE sw FD
LDO LONUM, ACO uim A RANDOM

LDO HINUM AC % 5 rueen

LDD ANS2 AC3 WITH n: SUM

LOFPS 8004600 TLRN INTERRUPTS ON, EXCEPT OVER AND UNOERFLOW
MOV 8. +6, SLPAROR ‘RESET LOOP RDORESS'

H RERREEERERBEREEEEEERERERENRRRNE TN RN EE SRR EEEEEEEEEEEEEEEE
LDO gcco gccg .LOAD ACO INTO AC2

3?985 P§ g?gns éLSﬂTINS POINT STATUS

cHP rpg $FPS : CHECK rp?-

BEQ ATS Y 'BRANCH IF OK
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005066
0osJ070 C
00S076 O
00S10M
110
114

005120

Bt

00S1M

B
144
150 1

005154
005156

00Si6e

pzi%s 17

005176 002436

ooz 1781% BRSuiR

00s2l1e 005220 001110

002376
002400

005220 172600
172201

005222
0025 £o%% BB8%% onevoo

™

RTSTY:

RENDM :

JO3

FPU ROD/SUB/MUL/DIV RANDOM EXER MRCY!1 27(1006) ON-MAY-77 18:18 PAGE 20
OM-MAY-77 17:30

EXERCISE ADDD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MOOE

I e BRSRRR

CMPD  RC2,RC3 : COMPARE FPU ANGWER T0 FORTRAN ANSWER

gcc : COPY ?ém CONDITION CODES

com:usn ron FORTRAN |

$10 :SAVE FPU ANSHER

% %eﬁm :DECREMENT FPU ANSWER

58C ANS1 42

= el x

gy = B 0o s
RENDY

STD AC2, ANS1

ERROR & FPU nro romm DISAGREE

CLR FPS :CLR FPU FPS BUFFER

o B T U0 B 0 3 000 00 O A3 00 03 O B 3 B 3 3 S 3 3 3

'trssr 5 EXERCISE ROOF, ALL INTERRUPTS ON, TRUNCATE MOOE
?é#gllll;g;;él{lllllllllill}llillIIIllllillilliilililil{!llilllll
MOV BARETS, EXPFER gr }n'g‘ ING TESTED
MOV s007440, $FPS 1€ BITS IN FORTRAN ANSWER
CLR $FEC cua ronmm FEC
LR gpgn :CLR FORTRAN FEA
el e
L
R
Sﬁn EE RANDL 2 &? Bam
LORUM  HINUM ;
JSR m stLsu ; noog
‘P@ ; S TACK (LONUM)
§p Hmun : ON STRCK (HINUM)
$A0D ; ADORESS OF ronmm RDOD

ARETS:

, ANS2 ;POP 2 WORDS AND EXIT POLISH MOOE
MOV $FPS, RO ; OISPLRY FLOATING POINT STARTUS
B IR, 858 BB IV HovobA e
LDF HINUM, RC1 :L0RD AC1 WITH A RANDOM MUMBER
s MRl g Ry
MOV 8.+6, SLPRDR ;RESET LOOP ADORESS

2000 0 0 000 00030000 0000 BT 0300 B33 3333
LDF ACO, AC2 Loao nco INTO RC2

RDOF AC1,AC2
gsPS F SFPS 31-3”‘- Fbgﬂ‘l’lm POINT STRTUS

SEQ 002!




3

AEERRRERREEIINIAIIISILELLLEEL L RAEARRIRERAEL 2R L L 22 eaind g

P11 ON-MAY-77 17:30

= 15

005737
19334

023737
204028
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0it 46N

i
e
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=

:
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002402

002404

002410

002410

002376

27(1006)
1S5

RERRS:

18:

RTSTS:

RENDS:

KO3

O4-MAY-77 i5.i8 PRAGE 21

EXERCISE ROOF

Bl

8%
CMP
Erfon
cHP

P
gF

: COMPE
TF

RDC
CtePF
5
SuB
SBC
CHPF
CFCC
BEQ

TF
RROR

CLR

ALL INTERRUPTS ON, TRUNCATE MODE

AC3 NS 1 @a‘ L ASHER
1 : Egga

“;P?s : BITGES‘ETTF;C/FER

?EE ;'Y‘Es."&‘écx STATUS

FEC, SFEC : CHECK "f FLORTING EXCEPTION CODES
;Mu If 0K
'FEC IS WRONG

;zg*grsn : CHECK FLORTING PC

?I W IN FER

AC2,AC3 . COMPRRE FPU ANSWER TO FORTRAN ANSWER

gaopv %o&rérgz CONDITION CODES

RENDS
NSATE FOR FORTRAN INACCURRCIES.

ﬁaﬁ@ﬁa  TRREMENT TRy ANSHER

ANS
A1, AC3 ‘Ma‘n. TING %?Tlm CODES
&aﬁ?ﬁua : DECREMENT FPU ANSHER
ANS1,AC3 ;co(;cx AGAIN

:COPY FLORTING CONDITION CODES
B B
g ' :FPU AND rm DISAGREE
FPS :CLR FPU FPS BUFFER

o o QI3 IO I 000 300 300 00 3 06 30 3038 36 - 38 3 34 3 3 08 3 SHE 00063698 36 90000 30 0038 0300 3000 S 338 3 0 B8

S4TEST b

EXERCISE ARDDD, ALL INTERRUPTS ON, TRUNCATE MODE

"Illlllill!llllllili!lllli&l‘lli{lllIlllllillll‘lliillllllilllll

tSte:

SARETH EXPFEA  ;ADOR OF INSTR BEING TESTED
8007640, $FPS  :SET IE BITS IN FORTRAN ANSKER
gsg :CLR FORTRAN rE

CLR FORTRAN F
FPS :CLR FPU FPS BUFFER
FEC ‘CLR FPU FEC BUFFER
FEA :CLR FPU FER BUFFER
PC, RANDLY 'GET RANDOM INPUT DATA
LOAUM . HINUM :
RY, SPOLSH 'ENTER POLISH MODE
- LONUM :PUSH 4 WORDS ON STACK (LONUM)
" HINUM ‘PUSH 4 WORDS ON STRCK (HINUM)

SEQ 0022
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DOFPDB.PI1  OMN-MAY-77 17:30 6 EXERCISE ADDD, ALL INTERRUPTS ON, TRUNCATE MODE
; SS FORTRAN
g%gﬁ 002416 wx ,msa -%Euo%s%exn ISH MODE
99y m m:rrm1 002400 novps g :DISPLAY FLOATING POINT sg{m% o
g i;&i; 3% LBB v ? L% % H}TTH 2 mmon wn
99g % 1 %315 ‘ m?é" hcpg % ™ M
993 (OSSIN 170127 007640 LDFPS rum 1
}%IJ 00S520 012737 00SS26 001110 s. +s su»aon 'RESET LOOP moazss
i% H SHEREEREEEREREEEE HEEE R RS R I3 32 303 38 30 30 06 0 3 3 30 3% 3% 3 o & 3
1004 005526 172600 LDO ACO, AC2 :LORD ACO INTO AC2
1005 00SS530 172201 ARETE: ADDD  RC1,AC2 'AD0 AC1 BY AC2
1006 005532 170237 002362 STFPS  FPS’ :STORE FLOATING POINT STATUS
1007 00553 (23737 002362 002400 s 2 FPS, $FPS :CHECK FPS
1008 0OS544 oowg; gco AERRE : IF 0K
1009 % 179237 002406 7D AC2, ANS1 ;m FPU
15'? 104017 ERROR 17 :FPS ERROR
4
1012 00SSSM 005737 002400 AERRG: TST SFPS smon BIT SET ?
1013 00SS60 100014 BPL RTSTE DONT GET FEC/FER
{gig 00SS62 170337 00236M4 STST  FEC YE$ CHECK STRTUS
1016 00S566 023737 002364 002402 CHP FEC, SFEC :CHECK THE rLommc EXCEPTION CODES
1017 00SS74 001401 BEQ 18 :BRANCH IF
{8% 005576 104027 ERROR 27 ‘FEC IS monc
1020 00S600 023737 002366 002404 1S: CMHP FER, SFER : CHECK FLOATING PC
1021 005606 001401 BEQ atste : BRANCH ntgons
{% 005610 104G27 ERROR 27 * MRONG SS IN FER
1024 005612 173702 ATSTE: CMPD  RC2,AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
1026 00S614 170000 CFCC : COPY %on uém CONDITION CODES
1026 00S616 001437 BEQ AENDE
1027 . COMPENSATE FOR FORTRAN tmcamcxes
1028 00S620 174237 002406 81D AC2, ANS1 :SAVE FPU ANSWER
1029 % 000001 002414 RDD 81 ANS1+6 s TNCREMENT FPU ANSWER
1030 537 00412 ADC anS 144
1031 005636 005537 002410 ADC ANS1+42
1032 005642 005537 002406 ADC ANS]
1033 gzu&g 1 002406 CMPD  ANSI,RC3 : CHECK ANSWERS RGAIN
104 1 CFCC :COPY FLOATING CONDITION CODES
1035 005654 001420 BEQ RENDE :BRANCH IF OK
1036 002414 SUB 82, ANS1 46 :DECREMENT FPU ANSWER
1833173 15 S8C ANS1+4
1 1 58 ANG1+42
1039 0056 74 (1195537 ooaw& SBC g:ssi o3
1041 %;Q 17%% b S?Eg ' fﬁv rﬁgﬁﬁ gg%mon CODES
1042 005706 001403 BEQ AENDG aamcu IF 0K
1043 00S710 174237 002406 STD RC2, ANS1 :GAVE FPU ANSWER
igg 005714 104006 ERROR & ‘FPU am FORTRAN DISAGREE
1046 005716 00S037 002362 RENDG: CLR FPS :CLR FPU FPS BUFFER




FPU RDO/SUB/MUL/DIV RANDOM EXER MARCY!1l 27(1006) 04-MAY-77 18:18 PRGE 23

' DQFPDB.PII O4-MAY-77 17:30

1335

012737 006054 001110

1094 006114 062737 000001 002410
005537

1188 Bl ogeldy BB MO

1100 006150 173737 002406
1102 006154 170000

SEQ 0024
6 EXERCISE ADDD, ALL INTERRUPTS ON, TRUNCATE MODE
H o SRS 30 36 000 330 0008 35 0 00 00 30 00 0E 98 0 05 98 30 30 9% 38 36 9098 00 6 2596 3690 98 38 3 098 3% 3 8 0 3% 3 3 33038 3 3 3 3 %
m:sr 7 EXERCISE RODF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
1’ s;;ll&lllllllll“ﬂl“}llHll““ll“l”ll““%lmm{llill
R 1Y ; SARET?  EXPFEA ;gﬂ gﬁiﬁm a;&in? TES&E&‘
MO W.VPS ; RAN R
CLx ; }
cta SFEA :CLR roamm m
kR ufiig i
JSR PC m;em ; GET nnoon INPUT DATA
3$ 0 hﬂ%éﬁ ENTER POLISH MODE
Py R RN R e G
SPOPX  ,ANS2 :POP 2 WORDS AND EXIT POLISH MODE
vy ;D Y FL INT STRTUS
t”&ps :’5530& : DA Frs W TSRt
B D R e
L AC
LDFPS  #OOM440 : TURN mmrs on EXCEPT OVERFLOW AND UNDERFLOW

MOV 8. +6, SLPAOR SRESET LOOP ADORESS'
§ B I I I N HHEHHHHHHHHHE R R R

ARET?: %%rps ?SPZ:%SES ;ﬁl Oé:égngmpzm STATUS
W e BN e

ERROR | :FPS ERROR
ATST?: CMPF  AC2,AC3 : COMPARE FPU ANSWER TO FORTRAN ANSKER
crcc :COPY FLORTING CONDITION CODES
r ron romam thac A %CK
5?9" E“ssacS' ;snv?‘% Enéw:n
noc &Msua : INCREMENT FPU ANSWER
MPF  ANS1,AC3
Ercc %v n%ﬂms “%mon CODES
BEQ GEND? ' BRANCH IF
ggg Sﬁs?"s“a : DECREMENT FPU ANSWER
CMPF  ANSI,AC3 : CHECK ANSWERS AGAIN
CFCC :COPY FLORTING CONDITION CODES




NO3

FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006) 0O4-MAY-77 18:18 PRGE 24 SEQ 0025
DQFPDB.P11  QM-MAY-77 17:30 17 EXERCISE RDDF, OVERFLOW AND UNDERFLOM INTERRUPTS OFF, TRUNCATE MCOE
1103 006156 001403 BEQ REND? :BRANCH IF OK
1104 006160 174237 002406 STF AC2, ANSI :SAVE FPU ANSWER
{{% 006164 104005 ERROR § :FPU AND FORTRAN DISAGREE
Hgg 006166 005037 002362 AEND7: CLR FPS :CLR FPU FPS BUFFER
1109
it
1112 + ¢ SOOI WIS S0 000 IO 0 00 0T 0 0 30T 0 B 3 S B 0 0 R 3 S
1113 :kTEST 10 EXERCISE RDDO, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MOOE
111M f g;:alligglllllnﬂllm‘l!Hli"llll“ﬂl%“li%llﬂil*ll“
H{E %i;qa 8‘1’% 006326 MOV SARET10,EXPFER ;RDOR OF xnsm BEING TESTED
m? ousa% 0 r'; % rc’g ggwm,srps EET } '}_Esrommc ANSKER
ﬂég OOeS%0 0203, 0053 SR FlosS &S FP FPE BUFFER
1121 006224 005037 00236M CLR FEC Ecua FPU FEC BUFFER
1122 006230 00S037 002366 CLR FER CLR FPU FER BUFFER
Hg 0062 M mrg 0233% JSR ;:lm%:un csr RANDOM INPUT DATA
1125 %ﬂ %! c;;ztmasm,E 3sa: oL ENTER POLISH MODE
1126 006250 023510 002426 SPUSH Lbnun ‘PUSH 4 WORDS ON STACK (LOMUM)
Hg 006254 oeaség 002436 %gn ' HINUM + PUSH gsug“go?og;&%mu)
Ha:ﬁ 006262 az: 3X40 002416 $POPX  ,ANS2 EPOP“ 5 WORDS AND EXIT POLISH MODE
1131 006266 013700 0C2Y4 MOV $FPS, RO ;mspuv FLOARTING POINT STATUS
1132 006272 170127 5 LOFPS Q40200 ;LORD FPS, mmr DISABLE AND FD
1133 006276 172437 002426 LDD LONUM, ACO :LORD ACO WITH A RANDOM NUMBER
H:g 006302 {72537 uoeq:lag th Hluhcngx Lono m#: xm RANDOM NUMBER
1136 &?5 17051273 40 LOFPS %& :YURN IN '%n EXCEPT OVER AND UNDERFLOW
ﬁ% 006316 012737 006324 MOV 8.+6, SLPAROR ‘hSET LOOP nooasss
ﬁ 33 ; 33 3146 98 3 3696 98 3% 36 06 9 363 36 9% 95 45 35 35 3 3598 36 S 45 9 00 8 9 90 96 3698 36 998 3 3 3698 3 30 55 38 36 3 36 0 3 2 4 3 3 3
1141 006324 1 588 gio%s ; mgg AC2
114 17 ARET10: D AC] BY A2
mg % 17 002362 rrps *STORE FLOATING POINT STATUS
1194 0063M 023737 002362 rps SFPS : CHECK FPS
1145 00eM2 001403 eco ATStio :BRANCH IF OK
119 0064 174237 002406 ST nca ANS1 ‘SAVE FPU ANSKWER
m; 006350 104017 ERROR :FPS ERROR
1149 006352 173702 ATST10: CMPD  RC2,RC3 : COMPARE FPU ANSWER TO FORTRAN ANSKER
1150 006354 170000 CFCC :COPY FLOATING CONDITION CODES
1161 006356 001437 BEQ RENC 0  ANSWERS CHECK
ﬁse N com:nsms ron FORTRAN Imccmncxes
u?‘ M 652;3;3 %8‘1’ 308 n Msus r:m rgugmsusa )
1155 006372 005537 00412 RDC ANS1+4 T
H% 006376 005537 002410 ggtcz ms{‘a
1188 % Elgg% %33& CMPD mmca : CHECK ANSKERS AGAIN




BOY

FPU /01IV RANDOM &XER MACY1]l 27(1006) (Q4-MAY-77 18:18 PRGE % SEQ
DQFPOB.P11 Y-77 17: T10 EXERCISE RDDO, OVERFLOMW UNDERFLOM INTERRUPTS OFF, TRUNCRTE MODE

1155 12 FCC ; FLORTING CONDITION COOES

ll 1N b% SES REND10 ;% S‘F‘ &(

116 416 000002 002414 SuB 82, ANS1+6 ; DECREMENT FPU ANSHER

11 18 % 144

11 4 l 142

1164 SBC RNS1

1165 006MM0 173737 002406 cHP0 ANS1,RC3 ; CHECK ANSKERS RGAIN

1166 gntm CFCC ; COPY FLORTING CONDITION CODES

1167 006446 1403 BEQ RENDLO ; BRANCH IF 0K

1168 006450 174237 002406 STD RC2, ANS] ; SAVE FPU RNSHER

H% 006454 104006 ERROR & ;FPU AND FORTRAN DISAGREE

H;é 006456 00S037 002362 REND10: CLR FPS ;CLR FPU FPS BUFFER




FPU AODD
DQFPOB.P11  ON-MAY-77 17:30
1173
1174
iz
B gxﬁ; 006616
1178 12737 007400
Ha 2y iR
1181 @ 002362
HE sy
L1 0N737 (23342
e s %ﬁ
1187 (23510 062426
1ee 02510 002436
1 B2 oou1e
i
[ N Ty s
1193 006562 1701
12 B 2 o
He B2k 1587 16
1197 006602 170127
1198 006606 012737 006614
1199
1200
1201
1202 006614 172600
1503 006616 173001
124 006620 170037 002362
1205 O0B6oM 023737 000%e2
1206 006632 001403
1207 OOL6M 174237 0O02NO6
(208 ODEEH0 104002
1210 0066M2 00S737 002400
1211 00664 100014
(312 006650 170337 00236
| 1214 O0OBESM 023737 00236M
1215 006662 001401
(216 0DBEGH LG
1218 006666 23737 002366
1219 006674 001401
{520 006E76 104024
1252 006700 173702
1223 006702 170000
i224 006704 001416
1226 006706 174237 002406
1007 006712 162737 0000CI
1598 006720 005637 002406

&

001110

002404

002410

/SUB/MUL7D1V RANDOM EXER MACY1l 27(1006)

Tl

CO4

O4-MAY-77 18:18 PARGE 26
EXERCISE SUBF, ALL INTERRUPTS ON, ROUNDING MOOE

o o S EHEHHHHHHHHMHHHHH RS R R R AR R R R R R R R R HEE RS

hTEST 11 EXZRCISE SUBF, ALL INTERRUPTS ON, ROUNDING MODE
--!lllIll!llllllillllllllllil‘l{llIllillllllllll‘lliillllllil!lll

tot11:

ARET1I:

RERRLL:

18:

ATSTLL:

W SARETI1 EXPFER ;RDOR OF INSTR BEING TESTED
MOV $007400,$FPS ;ST IE gg;s' IN FORTRAN ANSHER
&ﬁ ﬁ% ;&5 T+ & FES

CLR FPS ;CLR % % ﬁ

&R R FPy

ISR PC, RANDL2 :GET RANDOM INPUT DARTA

.NORD qul.ﬂ HINUM ;

JSR $POLSH :ENTER POLISH MOOE

sPUSH  ,LOMum : PUSH g HORDS ON STACK (LOMUM)
SPUSH . HINUM ; PUSH & wmsgncx (HINUM)
% ,ANS2 % uo%s go EXI ISH MODE
UOYPS  md000 DR LR T A Py BTsRe £
B ANAAD R R W o s e
LOFPS ooo'rt'moAc A TERRPTS o

MOV 8. +6, SLPROR RESET LOOP RDORESS

o SIS S-S I S 30 S 3 3 S HHHEHHHHHHHH R R R R R R 31344 2

-

LDF ACO, AC2 . % INTO RC2

SUBF  RACl.AC2 : ACl BY AC2

STFPS  FPS :§ FLORTING POINT STATUS

CHp FPS, $FPS :CHECK FPS

BEQ AERR] 1 *BRANCH IF OK

STF AC2,ANS] :SAVE FPU ANSHER

ERROR 2 : FPS ERROR

ST $FPS : ERROR BIT SET ?

BPL ATSTI1I ‘N0, DONT GET FEC/FER

STST  FEC ' YES, CHECK STATUS

CMP FEC, SFEC : CHECK THE FLORTING EXCEPTION COOES

8EQ 18 :BRANCH IF 0K

ERROR 24 'FEC IS WRONG

CMP FER, SFER s CHECX FLOATING PC

BEQ aTstil : BRANCH IF OK

ERROR 24 : WRONG RDORESS IN FEA

CMPF  AC2,AC3 :COMPRRE FPU ANSWER TO FORTRAN ANSHER

CFCC : COPY %onnnc CONDITION CODES
ANSHERS CHECK

BEQ neméx :
- COMPENSATE FOR FORTRAN INACCURACIES.

(3 AC2. ANS] ;sav&rpu ANSKHER
% ﬁseﬂs“a : DECREMENT FPU ANSWER

SEQ 0027




DOY

FPU ADD/SUB/MUL/DIV RANDOM EXER MARCY1l 27(1006) OM-MAY-77 18:18 PRGE 27 SEQ 0028
DOFPOB.P11  ON-MRY-77 17:30 Til EXERCISE SUBF, ALL INTERRUPTS ON, ROUNDING MOOE
1 1 002406 ANS1,AC3 s CHECK 8%"
ig ﬁ@ gé‘é REND1 1 ‘mgriﬁ ITION CODES
122 006734 174237 002406 STF AC2, ANS] Ei;.nvsrpu
i 006790 108007 ERROR 7 :FPU AND FOR DISAGREE
}g 006742 005037 002362 AEND11: CLR FPS :CLR FPU FPS BUFFcR
1237
159
1240 s - FREHHEHHHHHHHEHE HHHHHHHHEHEHHHHHHHEH HHHHHHHHHE AHHHHHHHHHHEH
1241 RTEST 12 EXERCISE SUBD, ALL INTERRUPTS ON, ROUNDING MOOE
{E‘ig * é#:;lllllg{"l&!llilllliilllHlilMH"HHMMHI&H
gﬂ &% 8?%’4 007102 002376 ) gﬁv SARET12 EXPFER :FOOR OF INSTR BEING TESTED
iews 0067Sh 012737 002400 EEX 8007600, SFPS T égn % IN FORTRAN ANSWER
1 %% %—3 CLR &ES &; FORTRAN E'EB
1298 006774 00S037 002362 CLR FPS :CLR FPU FPS BUFFER
1249 7 3N CLR FEE :CLR FPU &2
1 Fl CLR F : FPU
1261 10 JSR PC, RANDLY :GET RANDOM DATA
}ase 007014 my 002436 . HORD kqmpwé”nn :
1 83@ @10 @% &su S LONUM ;E"é?q onzgmcx (LONUM)
{ass 007030 Iozasw 002436 gnsg-n . HINUM : PUSH ussmmgmm STACK 4&"7'"
iasa 8’7/& 1%8 002416 $POPX  ,ANS2 EPOPquo%smosxx ISH MODE
iass 007042 clu:rmu1 002400 novps $FPS. RO ;thsn_mr rLognnc POIN} ng:aﬂ D
1590 Bt Xy k% LPEPS 00 Tre B N A
1553 DI7Es 17579 ceouie (Do fved ACS 000 Ak HITH S an reeR
1264 % 1701 % LOFPS % ;hm IN T?%u
%2 007072 012737 007100 001110 MOV 8.+6, SLPROR RESET LOOP RDDRESS
i% H BREEHREEEEEEEEEE R EEEEREREEEEN-E-E IR 02 3 3 30 3 00 00 03 0 00 3
1269 007100 172600 LDD ACO, AC2 -LOAD ACO INTC AC2
i e wnie g ELRE T stans
1 110 %g?/ % 002400 cHP rgg $FPS Egicxr#s
1273 007116 001403 BEQ RERR1Z : BRANCH IF 0K
1274 007120 174237 002406 STD AC2, ANS 1 :SAVE FPU ANSMER
122;55 007124 104020 ERROR 20 :FPS ERROR
1277 007126 00S737 002400 RERR12: TST $FPS :ERRCR B]T SET ?
1278 007132 1000!4 BPL ATsT12 ' NO DON*G&FEC/FEQ
izag 00713 170337 00236M STST  FEC ' YES, CHECK STATUS
1281 007140 023737 00234 002402 CMHP FEC, SFEC :CHECK THE FLOATING EXCEPTION CODES
1282 007146 001401 BEQ 18 ' BRANCH IF 0K
i% 007150 104030 ERROR 30 'FEC IS WRONG




1309

(RIRININRININININININ]
bt et Gt b Bt Bt s et st s
OOoONoONLEWh—0O

Pt Pt Pt Pt Pt Pt (e st (b Pt Pt Prat Pt et Pt Pt ot et st ot s ot s Pt Pin Pt Pt Pt Pt Pt Pt

LHERRERRERERREERERLE

s

007366

5

007400

ECY

/DIV RANDOM EXER MACY1l 27(1006) OM-MAY-77 18:18 PAGE 28 SEQ 0029
OM-MAY-77 17:30 T12 EXERCISE SUBD, ALL INTERRUPTS ON, ROUNDING MOOE
023737 002366 002404 1IS: CMP R. SFER s CHECK F ING PC
W0 IO :
1 OR 30 : ss IN FER
| ATSTI2: CMPD  RAC2,RC3 R TO FORTRAN ANSWER
1 ¢rec Eg rfoﬂm ONDITION CODES
00142 ece A%Oé
. ATE Rgglrmmq tmcctmmxes
u.z% %&’ 002414 élg 81 ANS1+6 ;&&w« F'EUEMR
005637 002412 SBC ANS1+Y4
005637 Go410 SBC msiw.
WsY Bk 60 Ael.aca CHECK ANSMERS AGAIN
g?mo crgc A : COPY n??r&m CONDITION CODES
mgg; 002406 50 ncEaE,msx m FPU ANSHER
104010 ERROR 10 :FPU AND FORTRAN DISAGREE
005037 DOue36e AEND12: CLR FPS :CLR FPU FPS BUFFER
T YIS YYINTRYSYIRSSCSINISITRISIITIZR22 ISR S22 2232222222
hssr 13 EYERCISE SUBF. OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE
llllllll“lll"lll*liﬂl"l‘“illl!ilWHHHHHIIlllllll
00000 t4113:  SCOPE
012737 007376 002376 MOV SARET13,EXPFEA ;ADOR OF INSTR BEING rssrm
012737 0OM400 002400 MOV $O04400. SFPS  :SET IE BITS IN FORTRAN ANSWER
005037 0024G2 CLR SFEC :CLR FORTRAN FEC
005037 OC240M &5 |g«rsn : &g ngnrm FER
0 Se%s 4R 1GHR PR FER BOFFER
005037 002366 CLR FEA :CLR FPU FER BUFFER
004737 (23342 JSR PC, RANDL2 :GET RANDOM INPUT DATA
002426 002436 JWORD  LOMUM, HINUM :
0ON427 (023506 JSR RY, $POLSH *ENTER POLISH MOOE
023510 002426 SPUSH  , LONUM ' PUSH 2 nmgs' ON STRCK (LONUM)
023510 002436 SPUSH | HINUM !PUSH 2 MORDS ON STACK (HINUM)
003562 $SUS : ADDRESS OF FORTRAN SUBTRACT
02540 00M16 $POPX  ,ANS2 !POP 2 WORDS RMD EXIT POLISH MODE
013700 002400 MOV SFPS. RO :DISPLAY FLORTING POINT STATUS
170127 040000 LOFPS  s040000 :LORD FPS, INTERRUPT oxsn&e
172437 002426 LDF LONUM, ACO :L0AD ARCO'WITH A RANDOM NUMBE
172537 002436 LDF w&m L%% mnmoomuesn
172737 002416 LDF AC3 TH THE SUM
170127 004400 LOFPS  800M%00 : TURN mrcmrs ON, EXCEPT OVERFLOW AND UNDERFLOW
012737 007374 001110 MOV 8. +6, SLPADR 'RESET LOOP RDORESS'
; BERREERERREEEEEEREREEEREEEEE S-S S0 R SRR AR EE S
172600 LDF ACO, RC2 :LORD ACO INTO AC2
173201 ARET13: SUBF  RCL.RC2 :SUBTRACT AC] BY RC2
170237 002362 STFPS  FPS’ ' STORE rn.omxuc. POINT STATUS




FOY

FPU RDD/SUB/MUL/DIV RANDOM EXER MRCY1] 27(1006) 0O4-MAY-77 1B:18 PAGE 29 SEQ 0030
DQFPOB.PI1  OM-MAY-77 17:30 113 EXERCISE SUBF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MOOE
13‘41 00790 37 002362 002400 cMP :
007412 %13403 BEQ "??13 ,m”?ox

ma 007414 174237 002406 STF ncamsx ; SAVE_FPU_ANSWER

ﬁ 007420 104002 ERROR : FPS ERROR

f 007M2 173702 ATST13: CMPF  AC2,RC3 coumz FPU ANSHMER TO FORTRAN ANSWER
1347 0079eN 170000 crcc nccowmon CODES

007426 001N16 ?ga

:m 52 FORTRAN I

1350 007430 174237 (002406 s

1361 00743 162737 000001 002410 sua 8! Ansm. ocmnmmn

1352 Q07442 0%57377 00406 SBC ANS1

1353 007946 1 002406 CHPF msx,nca a&Y CK ANSWERS AGAIN

}35-4 007452 17tlmn CFCC 013 rLcIJ?TéKm CONDITION CODES

1§ %22 %39 002406 gﬁ? %e,!wsx mm

i%—g 007462 104007 ERROR 7 :FPU AND FORTRAN DISAGREE

{%3 007464 00S037 002362 REND13: CLR FPS :CLR FPU FPS BUFFER

1361

}ase

1364 IllH!lHi!llllllllli“lﬂ!lillllllll«lHil“ﬂ“l“!lllllll“ll
1365 msr 14 EXERCISE SUBD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE
1366 'lllll!ﬂ“!ll“illlillllHl‘“liii“H{{llll“llﬂliﬂllililiﬂ
1367 007470 0O000M t&T14:  SCOPE

1368 007472 012737 007624 002376 MOV BARET 14, EXPFER ;noonor INSTR BEING TESTED

139 007500 012737 004600 002400 MOV s00N600. SFPS ! r 115 IN FORTRAN ANSWER

1370 007506 00S037 002402 CLR SFEC %im

1371 007512 005037 00240M CLR SFER cmronmmm

175 or2es oEoY pooxs &R FRC &E%"Sg’%

1374 % %{7 366 CLR FEA :CLR FPU F 4

1375 Q07532 0O0N737 (023332 JSR PC, RANDL Y 'GET RANDOM INPUT DRTA

1376 00753 002N %’%& WORD k~.°‘“’ HINUM :

1377 007542 O0MM JSR $POLSH "ENTER POLISH MOOE

1378 007546 023510 002426 SPUSH ,LONUM 'PUSH 4 WORDS ON STACK (LONUM)

1379 007552 023510 002436 SPUSH . HINUM  PUSH 4 ON STACK (HINUM)

1380 007556 (023562 $SUB : ADDRESS OF FOR SUBTRAC

i‘% 007560 023540 002416 SPOPX  ,ANS2 :POP 4 WORDS AND EXIT POLISH MODE

1 0 v SF :DJSPLAY FLOR INT STR
1%3%?%11 % 'L‘Srps 00539% %" mM SZasnmro
1385 007574 172437 002426 LDO LONUM, RCQ L%NOH}

138 007600 | 3% LDO HINUM’ AC 1 ACI WITH n ruasn

1387 007604 | 16 LDO ANS2  AC3 Lono AC3 WITH THE SUM

1388 007610 170127 004600 LOFPS  s004600 INTERRUPTS ON, EXCEPT OVER AND UNDERFLOW
{% 007614 012737 007622 001110 MOV 8. +6, SLPROR acser LOOP SS

{% H FERERRERERRERRRRERE AR REREREE SRS TS EEE NS DR EE SR EEEEY
1393 1

3R Soes 17580 ARETIN: 5080 ACD!ACS E0PoReY A By ace

1395 007626 170237 002362 STFPS FPS’ :STORE FLORTING POINT STATUS

1396 007632 023737 002362 002400 CHP FPS, SFPS : CHECK FPS

—— —_————— —




GOY

FPU RDD/SUB/MUL/DIV RANDOM EYER MACY1l 27(1006) O4-MAY-77 18:18 PAGE 30 SEQ 0031
DQFPDB.P11  ON-MAY-77 17:30 T4 EXERCISE SUBD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MOOE
1397 007640 a%ug; a;g ATSTIN s BRAMCH IF 0K
1398 0076N2 174237 002406 S AC2,ANS 1 :SAVE FPU ANSWER
{333 00764 104020 ERROR 20 :FPS ERROR
1:% 007650 173702 ATSTIY: CMPD  RC2,RC3 : COMPRRE FPU ANSWER TO FORTRAN ANSWER
{ 007652 &% ¢FeC . : COPY rLonnan CONDITION CODES
1 S Bsgm:nsn% }on FORTRAN Im?&
}405 1oao7 umgf 002414 gfn? ﬁah?sﬂs occns% FPU ANSMER
1 % &ﬁg 00412 S8C ANS ] +4 '
1408 007674 005637 002410 SBC ANS 142
1409 007700 005637 002406 S8C ANS |
1410 007704 1 0GB CHMPD  ANS1,AC3 ;c&g« AGAIN
1411 007710 1 ¢Fee :COPY FLORTING CONDITION CODES
1412 007712 001403 BEQ AEND 1Y :BRANCH IF 0K
1413 007714 174237 002406 STD RC2, ANS :SAVE FPU
m; 007720 104010 ERROR 10 :FPU AND FOR DI1SAGREE
mg} 007722 00S037 002362 AENDIY: CLR FPS :CLR FPU FPS BUFFER
1418
1450
1421 ; Yy YYSYTRYYRYIR TR SR RYIRSRIYSSIRRSTITIIIA S 2222223822222 22 )
1422 hzsw 15 EXERCISE SUBF, ALL INTERRUPTS ON, TRUNCATE MOOE
1‘123 lI!"liiﬂlilll"lﬂ!!!l“li“ll!Iilllﬂmilﬂlllllllllllll
e 878 0% tTis: " store
14 1 010062 002371 BARETIS EXPFER ;ADOR OF INSTR BEING TESTED
{:25 00773 012737 007940 002400 rc?; s007940 $FPS  ;SET FI_E BITS IN FORTRAN ANGMER
14 % %; % CLR gES Etne rgm FES
i:&; 007754 005037 002362 ctg r ;cu; Fr;b: FPS aurrtg
14 %%@; (R ES ;ﬁamiiﬁﬁf&n
14 TSR :GET RANDOM INPUT DATA
1433 007774 002426 002436 . WORD Loﬁun HII'U! :
143 010000 004437 023S06 JSR RY, $POLSH ENTER POLISH MOOE
1435 010004 023510 002426 SPUSH |, LONUM PUSH 2 WORDS ON STACK (LONUM)
143 010010 023510 002436 SPUSH | HINUM :PUSH 2 MORDS ON STACK (HINUM)
1437 8::1314 85* $508 ;nomgss OF FORTRAN Wr
i:% 10016 Ge3540 002416 SPOPX  ,ANS2 :POP © WORDS AND EXI 1SH MODE
1440 010022 013700 002400 MOV SFPS RO : DISPLAY rLom NG PQINT STATUS
1441 01002 170127 0O~J000 LOFPS :LORD F m%m DISABLE
142 010032 172437 002426 LDF LONUN, nco :LORD ACO’ m A RANDOM NUMBER
1443 010036 172637 00436 LDF L% & WITH A mmon NUMBER
1444 81 2 172737 % LOF m?é #z TH THE SUM
1445 01 170127 LDFPS : TURN INTERRUPTS ON
im 0100S2 012737 0.0060 001110 ROV 8. +6, sLPnoa 'RESET LOOP RDORESS
i H FERERERBFEREARRAERRERER PR ERREHRR AR E RSB ERAERERERERRERERREEEES
1450 010060 172600 LDF RCO, RC2 ;LOAD ACO INTO RC2
1451 010062 173201 ARETIS: SUBF  ACI,RC2 :SUBTRACT AC] BY AC2
1452 010064 170237 002362 STFPS  FPS’ ' STORE rn.ommc POINT STATUS




HOY

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY1! amoos) O4-MAY-77 18:18 PRGE 31 SEQ 0032
DOFPOB.PI1  OMN-MAY-77 17:30 T15 EXERCISE SUBF, ALL INTERRUPTS ON, TRUNCATE MODE
002362 002400 P $FPS

1353 3188 m Bh  RERAL %rm”?ox

010100 002406 STF RC2,ANSI SAVE FPU ANSKER
:% 010104 ERROR a FPS ERROR

010106 00S737 002400 AERRIS: TST $FPS Emoa BIT SET

010112 100014 BPL ATST1S DONT GET FEC/FER
iﬁ 010114 170337 0023%M STST  FEC vss CHECK STATUS
142 010120 %3737 002364 002402 cHP FEC, $FEC ; CHECK n-? FLORTING EXCEPTION CODES
1463 010126 001401 8EQ 1§
iﬁ 010130 ERROR 24 rsc IS mouc
146 010132 023737 002366 002404 1$: cHP FER, SFEA :CHECK FLORTING PC
147 010140 001401 BEQ aTstis *BRANCH IF 0K
{ﬁ 010142 1040M ERROR 24 : WRONG RDORESS IN FER
1470 0101 173702 ATST1S: CMPF  RC2,RC3 :COMPRRE FPU ANSWER TO FORTRAN ANSWER
1471 01014 170000 CFCC :COPY FLOATING CONDITION CODES
1472 010150 001427 BEQ RENDLS : ANSWERS CHECK
{m 01 ~ % Sgomsnsgés E%alromm tNACCURACIES.
1475 8131& &2;3; %1 002410 8l ANS]42 -mm“‘%“mn
1476 010168 005537 002406 noc ANS 1
1477 010170 173737 002406 CMPF  ANS1,AC3 : CHECK ANSMERS AGAIN
1478 010174 170000 CFCC :COPY FLOATING CONDITION COOES
1479 010176 001414 BEQ REND1S IBRANCH IF 0K
1480 010200 162737 000002 002410 SUB 82 ANS1+42 : DECREMENT FPU ANSMER
1481 010206 005637 002406 SBC aNS 1
1482 010212 173737 002406 CHPF  ANSI,AC3 :CHECK ANSWERS AGAIN
1483 010216 170000 CFCC :COPY FLORTING COMDITION CODES
1484 010220 001403 BEQ RENDIS BRANCH IF OK
1485 Q10222 174237 002406 STF ace, ANS1 'SAVE FPU ANSHER
i% 10226 104007 ERROR 7 ‘FPU AND FORTRAN DISAGREE
i:gg 010230 00S037 002362 REND1S: CLR FPS :CLR FPU FPS BUFFER
1490
lie
1493 Iilllllllll!!lllllllllli"Illllilllllll»llllllilll!lllllllllllll
1494 nssr 16 EXERCISE SUBD, ALL INTERRUPTS ON, TRUNCATE MODE
1495 llllllillll!‘ll{llllllllllIgllllllllllllﬂllllillllll{illlllll!
1496 010°™ 00000M t4T16: SCOPE
1497 010236 012737 010370 002376 MOV $ARET16,EXPFER ;ADOR OF INSTR BEING TESTED
1498 01024 012737 007640 002400 MOV 8007640  SFPS  :SET IE BITS IN FORTRAN ANSWER
1499 010252 005037 002402 CLR $FEC :CLR FORTRAN FEC
1500 010256 005037 002404 CLR $FER :CLR FORTRAN FER
1501 010262 005037 002362 CLR FPS :CLR FPU FPS BUFFER
1502 gmess 005037 00236M CLR FEC :CLR FPU FEC BUFFER
1503 010272 005037 002366 CLR rm :CLR FPU FER BUFFER
1504 010276 0ON737 (23332 JSR GET RANDOM INPUT DARTA
1505 01% %g 002436 . WORD Lohuq HINJH
1506 Ol 023506 JSR R4, SPOLSH smsn POLISH MODE
1507 010312 023510 002426 SPUSH |, LONUM 'PUSH 4 WORDS ON STACK (LONUM)
1508 010316 023510 002436 §PUSH . HINUM 'PUSH 4 WORDS ON STRCK (HINUM)




- FPU RDD/SUB/MUL/DIV RANDOM EXER MRCY1l 27(1006)

DGFPDB.P1L  CM-MAY-77 17:30 T16
I B BBY oo
1512 01
28 BN I ER
1813 b1 172437 00426
1212 8BS 5% B
1517 010354 170127 007640
1818 01030 012737 0i0%66 001110
1520
1531
1552 010366 172600
1523 010370 17320 ARET16:
1524 010372 170037 002362
1525 010376 023737 002362 002400
1526 010404 001403
1527 Q10406 174237 002406
158 0INI2 10420
1530 Di0MI4 005737 002400 AERR16:
1531 010420 100014
8% 0142 170337 00236
1534 010426 023737 002364 002402
1535 0IQ4 001401
5% 0IM% 10430
1538 010440 023737 002366 002404 1S:
1533 D106 0ul40L
1540 01040
1542 010452 173702 ATST16:
1543 Q10454 170000
ig:g 010456 001437
1546 010460 174237 002406
1547 DI04 062737 000001 002414
1548 010472 00537 002412
1549 DIOM76 005537 002410
1550 010502 005537 002406
1551 010506 173737 002406
1552 010512 170000
1553 010514 001420
1334 OIRle 169737 UOOOG2 002414
1555 010524 Q005637 (012
155 010530 005637 002410
1557 01053 005637 002406
1558 010540 173737 002406
1559 (010544 170000
1560 010546 (001403
1561 010550 174237 002406
1362 010554 104010
1564 0:0556 005037 002362 REND1b:

ov-MAY-77 18:18

I04

PRGE 32

EXERCISE SUBD, ALL INTERRUPTS ON, TRUNCATE MOODE

; SS FORTRAN TRACT

233?.. L ANS2 3@"5 uo%s AND EXIT POLISH MOOE
v FL 1

UOPES i DRR-ERFLORT ARG Y B?é&!”ﬁw FD

LDO Lonm nc? tono aco’ :xm A RANDOM NUMBE rueen

L

B m&‘a"aés L3R Bl nit e R

LOFPS rurm INTERRUPTS ON

MOV :. +6 sLPnoR 'RESET LOOP RDORESS

H ARBERERBREEEEHEEE S BT HE 55T EEEEEEEEREEEEREEEEEEESER

LDD ACT, AC xmo nce

SBD  ACLAC A A fce

STFPS  FPS :STORE FLOA mc POINT STARTUS

cHP FPS, $FPS : CHECK FPS

BEQ RERR 16 ' BRANCH IF OK

ST0 AC2, ANS1 'CAVE FPU ANSHER

ERROR :FPS ERROR

ST PS Emon BIT SET

BPL ATST16 DONT GET rsc/rsn

SIST  FEC vcs CHECK STATUS

CMP FEC, SFEC :CHECK THE FLORTING EXCEPTION COOES

BEQ 1§ "BRANCH IF OK

ERROR :FEC IS WRONG

gsns Eggtgzn cvscxHrLomrm PC

ERROR 30 sﬁonsss IN FER

CMPD  RAC2,AC3 comans ANSWER TO FORTRAN ANSWER

CFCC :COPY FLOARTING CONDITION COOES

mé:gm'snsmE rga FORTRAN tmcaﬁnfsac%

3 () ncs :SAVE FPU

noo 8l Ansm : INCREMENT FPU ANSWER

RDC ANS 144

o el

CMPD  ANSI,AC3 s CHECK ANSHERS AGAIN

¢rec N gﬂos;\;c FLORTING CONDITION CODES

BEQ 1

SUB 82, ANS ] +6 oecasr:m gKPU ANSHER

SBC ANS 1 +4

SBC ANG+2

SBC ANS ]

CMPD  ANS1,RC3 : CHECK ANSWERS AGAIN

CFCe : COPY FLORTING CONOITION CODES

BEQ RENDLE : BRANCH IF OK

STD AC2, ANS1 1 SAVE FPU ANSWER

ERROR 10 :FPU RND FORTRAN DISAGREE

CLR FPS :CLR FPU FPS BUFFER

SEQ 0033




FPU RDD/SUB/MUL/DIV RANDOM EXER MARCYLl 27(1006)

DQFPDB.P11  O4-MAY-77 17:30 116 EXERCISE SUBD, ALL INTERRUPTS ON, TRUNCATE MODE
1565
1566
}557
| H cHRRRREREE S RN TR E TN 5 I 4 032N A%
1570 hssr 17 EXERCISE SUBF, OVERFLOM AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
igé {iiillllllHlllil!lillll“!hllllilil“l"llillll*lﬂlll«lf!lll«lll
010562 00000M te117:
1573 010564 012737 010716 002338 nov SARETL7, %x;gen . ADOR OF ngm ag(%; ﬁqrso "
| P
{e7d BiRRi8 BELP Bl 0 ot 1T L RIS A ASHE
1576 010604 005037 00240M CLR sren :CLR FORTFAN FER
1577 010610 %&;v 362 CLR :CLR FPU FPS BUFFER
1578 010614 37 Y CLR rsc :CLR FPU FEC BUFFER
}579 010620 0050:7_17 @b %g “g,., th FPU rmlw R o
1280 B BENE BRE ! 30RO mm
1582 010634 00M437 023506 JSR ENTER POLISH MODE
e fizw BRI GBR B3 AR PR S L I SR
1 10650 ' suarmc
1586 010652 023540 00M16 SPOPX  ,ANS2 :POP 2 WORDS RND EXIT POLISH MODE
i?g 010656 013700 meqoo MOV $FPS RO oxspmv rLonnm POINT STATUS
1589 010662 170127 LDFPS  #040000 mm
1590 81 1% es LOF LONUM, RCO TH A
1589} ms: % 1 36 LOF HINUM' RC1 nc1 u
1592 010676 172737 00416 LDF AaNG2 . AC3 uxm
1593 010702 170127 OO0M440 LOFPS 8004440 TS ON, sxcm OVERFLOW AND UNDERFLOW
igg 010706 012737 010714 001110 MOV 8. +6, SLPRDR RESET LooP RDORESS’
ig% H SR EREEEEREEE B E SR EEE %R S EEE TR E- 0 - 90 3 330 0% 3 0 30 3 3 36 3% % 2
133 818_;14 1 LDF ACO, AC2 INTO AC2
1 10716 173201 ARET1?: SUBF nc1 'AC2 ACl BY RC2
1600 01 %ﬁ TFPS ; TING POINT STATUS
i iIs & 02400 i fles
1603 010734 174237 002406 STF nce ANS 1 :savz FPU msscn
iam 010740 10M002 ERROR :FPS ERROR
1 010742 173702 ATST17: CMPF  RAC2,AC3 : COMPRRE FPU ANSWER TO FORTRAN ANSWER
1607 giw (1!]7?329 CFCC : COPY rLomnccg CONDITION CODES
i& o746 Bs&ﬁnsn"sgcéon FORTRAN tm?ﬁ
1610 0107S0 174237 002406 §TF :SAVE FPU ANSMER
1§1§ ﬁxﬁ m m 002410 %‘ 8] hmoe : INCREMENT FPU ANGWER
i i i C % nca : CHECK ANSMERS RAGAIN
isw 010772 xm CFCC :COPY FLORTING CONDITION CODES
121; 81% &é; 002410 &8 “5"3:«51+a 'M’Hﬁ ?F(ll ANSKER
1617 011004 002406 s8¢
1618 oumg 173737 002406 cFmE msx AC3 cr:cxrfussT:% conomon CODES
{eAd BiBid AOTOR8 EEC aenou? RPN TF o

JO4

O4-MRY-77 18:18 PAGE 33

SEQ 0034




KO4Y

FPU RDD/SUB/MUL/DIV RANDOM EXER MRCYLl 27(1006) O4-MAY-77 18:18 PAGE M SEQ 0035
DQFPDB.P11  OM-MAY-77 17:30 T1? EXERCISE SUBF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
002406 2,ANS| ; R

g IR 158 o & PRV TR orsocess

xsas 011026 005037 002362 AEND17: CLR FPS :CLR FPU FPS BUFFER

1626

1658

igga H llllllll!lll!illlllllllllliilll!iil&lll{lilllll!il!lll!lil!!lll

t EXERCISE SUBD, OVERFLOW AND UNDERFLOM INTERRUPTS OFF, TRUNCATE MODE
iggé l!!lll!llll!iilllllllllll{l&llilllllllllllllllllll{ll{ll{lil!ll
011032 00000 t8720:  SCOPE
1633 Ol110M 012737 011166 002376 MOV SARET20,EXPFEA ;ADOR OF INSTR BEING TESTED

ﬁ é&?& éESFGRTRM ANSHER

F:lex g’b%, SFPS
CLR 8

1637 011060 CLR FPS &zﬁ

18 1B B3R R FE EtﬁFFH

is:o 0}{07\4 % 02333R ISR PC D ?m :GET RANDOM INPUT DATR

145 8111@ &é jﬁm kwd'i';a. ,men POLISH MOOE

1643 011110 023510 00426 SPUSH  , LONUM PUSH 4 WORDS ON STACK (LONUM)

e L ERl o £ I LS R N

m‘?’ 011122 02F%M0 002416 $POPX  ,ANS2 :POP 4 WORDS AND EXIT POLISH MODE
{8 BHIS WD (B¥ps  souB200 E&%‘&“TW‘E&Z&&

1650 011136 172437 002426 LDO LONUM, nco

1 81“32 1 3% LD m&n i

{' ﬁi | ~1+3 LDOPS noowéqo Lono ?c . n: sue‘xczm OVER AND UNDERFLOW
i.§§ i 413% BT ooiio LREPS  B00NEU0 e LR TR TR

iggg ;llli’iiliillllllll&lll{lIlllllil!lllll!IlillllllllllIlillllll
ieed Bk 17530 aRET20: BD80 88?'225 i BORTRACY AC| BT Ac2

ié‘g? om;& 170237 %ﬁ 002400 ggps oc :STORE FLOATING POINT STATUS

1 §115§ 09-1‘339 BEQ m ?36 gmu

1 i1 1 002406 € 3 RC2, FPU msacn

i% 011210 104C20 ek, R 20 :FPS ERROR

B g L e R
i§§8 11 7™ ) o"""s‘”S FOR FORTRAM t"sﬂ%%ﬁézn

is;é rgxﬁaaz %szg m 002414 ggco #émm : INCREMENT FPU ANSWER

{074 Biisds Bgesd RRSUAL o A

1675 0l1246 173737 002406 CMPD  ANS1,AC3 : CHECK ANSWERS RGRIN

1676 011252 170000 CFecc :COPY FLOATING CONDITION CODES




———— — —— - U —— —_—— -

LOY

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY1l 27.1006) 04-MAY-77 18:18 PAGE 35 SEQ 0036
DQFPDB.P11  OM-MAY-77 17:30 120 EXERCISE SUBD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MOOE

1678 DIl 169739 002414 808 o ANol+b i BRREHENT PPU ANSUER

1679 811 Y 6%%33 % 58C ANS 1 +4

1680 011270 00S637 002410 S8C ANS 142

1681 Ol1274 00S637 002406 SBC ANS |

1682 011300 173737 002406 CMPD  ANSI,AC3 : CHECK ANSWERS AGAIN

1683 011304 170000 CFce :COPY FLORTING CONDITION CODES

2 O B e BRI

{% 811314 mwgm Eagon ?S ' ?gpu AND r"“?ﬂ DISAGREE

1688 011316 005037 002362 REND20: CLR FPS :CLR FPU FPS BUFFER

1689




f
FPU ADD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006)
| DaFPDB.

tedt

1692

{t&

1695

183

1698

1717

NN
= e
JO

Astaoln ¥R

—
OO0 000 OO0 000 000 000000 OoO
Pobtm  Gmafmafme  Gma st Gt Gt b Pt Gt Pt et Dot Gt Bt Pt Pt ps

P11l 0N-MRY-77 17:30

B

011332

[

g0 £44 ek BK= SR

T

012737

011456
007400

002362
002362

002400
002364
00236M

002366

002406
000001
002406

002376
002400

001110

002400

002402

002404

002410

Tel

MOY

O4-MAY-77 18:18 PRGE 36
EXERCISE MULF, ALL INTERRUPTS ON, ROUNDING MOOE

§ 2 SN HHHHHEHHHHEHHHHEHEHEHEHHEHHHHEHHE
l TEST 2l EXERCISE MULF, ALL INTERRUPTS ON, ROUNDING MOOE
 F R U S R SR RS S

tara1.

MRETI:

MERRI:

18:

MTSTL:

E§§PE OMRET! EXPFER  ;RODOR OF INSTR BEING TESTED

oY 2007400, $FPS sg gs BITS IN FORTRAN ANSMER
tR gg (&R FORTRAN FEX
¢LR F :CLR FPU FPS BUFFER
CLR FEC cua FPU FEC BUFFER
3&5 PER n FPU FER B'FFER
RANDL 2 T RANDOM INPUT DATA

. WORD Lm,pb{‘éﬂ'“‘
igﬁsn ,wan :Busn a"%&%‘é ou:[Emcx (LONUM)
SPUSH ,HINUM ; PUSH gsmmg ON STACK (HII"UH)

" .
MOV $¢PS. RO :DISPLAY FLOATING POINT STATUS
LDFPS 2040000 cum nc FPS, INTERRUPT DISABLE
R Linis ST e
'[8§ AC3 L% % ™™ THE SUM
LDFPS  $007%00 : TURN mmrs ON
MOV 8.+6, SLPAOR 'RESET LOOP RDORESS

I it it elats el st tistastiaatalet ittt sslssstistlsd

;LOARD RCO INTO RC2
:MULTIPLY RCl BY AC2

STFPS  FPS :STORE FLORTING POINT STATUS

o FPS, SFPS 1CHECK FPS

BEQ MERR] 'BRANCH IF OK

STF RC2, ANSI ‘SAVE FPU ANSHER

ERROR 3 :FPS ERROR

TST SFPS ERROR BIT SET ?

BPL MTSTI DONT GET FEC/FER

STST  FEC vzs CHECK STRTUS

CHP FEC, SFEC sCHECK THE FLOATING EXCEPTION CODES
BEQ 18 ‘BRANCH IF OK

ERROR 25 tFEC IS WRONG

CHP FER, SFEA :CHECK FLORTING PC

BEQ MTSt: : BRANCH IF OK

ERROR 25 : WRONG RDDRESS IN FER

CMPF  RC2,AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
CFCC : COPY %onngc CONDITION CODES

Bsomsnsn"?s 309 FORTRAN INAGCURACIES.
$TF AC2 ANS] :GAVE FPU ANSWER
gtaxg &1* sensue : DECREMENT FPU ANSWER

SEQ 0037




FPU_RDO/SUB/
DQFP0B.P1I
l 11564
28 g
1748 011572
1749 011574
1750 011600
1751
1752 011602
1753
1754
1755
i755
1%
1759
1760 011606
1761 011610
1762 011616
1763 0lleeM
1764 011630
1765 0l16M
i du
1768 811250
1769 011654
1770 011680
1771 011664
1772 011670
1773 011674
1774 011676
1775
i e
1778 11;?3
1779 011716
1780 011722
1781 011726
1782 011732
1783
1784
=
1 811;38
1788 011744
1789 011750
1790 011756
1791 011780
1792 01178M
1793 )
178 011766
1795 011772
179% 011774
17
17
1799
1800

1801

258

/DIV RRNDOH ESER MACYLL E?éIUOB)

-MAY-77

—48

002406

011742 002376

e

002364

L

002436
023506
002426
002436

16

ik |

o
[
g

001110

002362
002362 002400

002406
002+ "0
364
0023s4 (002400

8

MENDL:

NOY

D4-MAY-77 18:18 PAGE 37 SEG 0038
EXERCISE MULF, ALL INTERRUPTS ON, ROUNDING MOOE

MPF  ANSI,AC3 . CHECK N

FCC EEBSY n&rm %mon CODES

BEQ MENO! : BRANCH IF OK

STF AC2,ANS] : GAVE FPU ANSWER

ERROR 1] :FPU AND FORTRAN DISAGREE

CLR FPS :CLEAR FPP FPS BUFFER

< J0303 03096 30 38 30 96 96 30 38 3638 36 3638 3 3 36 38 398 36 3 44 38 S0 38 9846 38 90 300 38 30 30040 3 99 38 0 08 00 38 38 3 38 30 30 3 38 3 3 3 3

'iTEST 22 EXERCISE MULD, ALL INTERRUPTS ON, ROUNDING MODE
!llllllllllili!lilllliilii!ii!lllll!llilllllllillillllli!ll!!ll

téTaz:

MRETE:

MERRZ:

SCOPE
MOV MRET2,EXPFEA  ;RDDR OF INSTR BEING TESTED

MOV 8007600, 8FPS  :SET IE BITS IN FORTRAN ANSWER

CLR SFEC :CLR FORTRAN FEC

CLR ggn :CLR FORTRAN FER

CLR :CLR FPU FPS BUFFER

CLR FEC :CLR FPU FEC BUFFER

cgg rsn ckﬂ FPU FER BUFFER

b PC, RANDL Y INPUT DATA

_WORD  LONUM, HINUM

JSR R4, SPOLSH erm»:n POLISH MODE

SPUSH |, LONUM 'PUSH 4 WORDS ON STACK (LONUM)

SPUSH . HINUM 'PUSH 4 MORDS ON STACK (HINUM)

SMUL : RDDRESS OF FORTRAN MULTIPLY

SPOPX  ,ANS2 :POP 4§ AND EXIT POLISH MOOE
fovps srpgéno :DISPLAY FLOATING POINT smru§ 0150BLE
LBE™> OO Ac 58] PR TS M, JNTERUPT O1SABL
LDD HINUM' AC1 LORD ACL WITH A PQNDONM rmasn

LDD ANS2, AC3 :LOAD AC3 WITH THE SUM

LOFPS  s007600 :TURN INTERRUPTS ON

MOV 8. +6, SLPROR *RESET LOOP ADORESS
;!!il}llll!!!!llillllliillillll{lliilll!lll!!llllllIl!l!!lll!l
LDD AC2 ACO INTO RC2

SRS - A

> EPR erps Eﬁ Fpa

BEQ MERR2 BRANCH IF OK

STD AC2, ANS1 snvs FPU ANSWER

ERROR 21 : FPS ERROR

TST $FPS ERROR BIT SET ?

BPL MTST2 DONT GET FEC/FEA

STST  FEC vsé CHECK STATUS

CHP FEC, SFEC : CHECK THE FLOATING EXCEPTION CODES
BEQ 1$ :BRANCH IF OK

ERROR 31 :FEC IS WRONG




BOS

FPU RDD/SUB/MUL/DIV RANDOM EXER MRCY1l 27(1006) O4-MAY-77 18:18 % SEQ 0039
DOFPDB.P11 OM-MRY-77 17:30 Te? EXERCISE MuLD, ALL I S ON, ROUNDING MOOE

{mz oiema 3737 002366 002404 1S: cn; %,{gm s CHECX ngatlmn

"t ’

ig isoss T3 ERA0R ;m‘:ﬂo&s IN FEA

1 120y | MTST2: AC2,RC3 FORTRAN ANSMER
13 §1 &% crcg :Eg 'Eme' ? ? n ON CODES

1808 01 1422 BEQ MENDR msu:ns

1809 msnrs roa rommo }

1810 012032 174237 002406 §10 ; FPU

}gil oiauas 162737 lIIIIJll 002414 ELBCB 8] mm ;ocmn FPU ANSHER

1815 8150 gég»’; Seu1s 2 e

HER ol e el

151 8158 1% CFC ' ng FLW BT TION CODES

1817 012066 001403 BEQ MEND2

1818 012070 174237 002406 STD RC2, ANS] ?Wt

{353 012074 10012 ERROR 12 AND FOR DISAGREE

i% 012076 00S037 D02362 MEND2: CLR FPS :CLEAR FPP FPS BUFFER

1823

=

1826 RN E RS EES R RN N R
1827 hssr 23 EXERCISE MALF, OVERFLOM AMD UMDERFLOW INTERRUPTS OFF, ROUMDING MODE
1828 o B E I I 0 I I B HHHHHHHE HHEHHHHEHE H G
1829 012102 0O0OOOM t8123:  ScoPE

1y 015108 01579 Mm% nov ”“W” TSR IgET ;g TR O L rra AER

1% 121 81&33 % CLR c }Sn }'E

{833 oia{a msn:g 002404 S'ES grzn cm FORTRAN FEA

e SisiN BB BB5%s R OR (LR EPY EPR BLFFER

1836 012140 005037 002366 CLR FER :CLR FPU FER BUFFER

1837 01218 0O0MN737 023Me JSR PC, RANDL 2 cer RANDOM INPUT DRTA

1838 Sxexg m 0G24 _WORD  LOAUM. HINUM

1839 0121 (1% JSR RY, $POLSH mmxsumoe

1840 012160 %18 002426 SPUSH |, LONUM , mgg: TACK (LONUM)

1841 01216M 10 00243 SPUSH | HINUM , TACK (HINUM)

1842 012170 OGS SMUL : RDORESS OF FORTRAN MULTIPLY

}333 012172 023540 002416 SPOPX  ,ANS2 .Popamsnmsxn POLISH MOODE
1845 012176 013700 002400 MOV $FPS. RO ;mspuw FLORTING POINT STATUS

{9"9 Di imm 00000 LDFPS :mobogc ;ELE m:urpsm, INTERRUPT DISRBLE
1&6 81 1%3?1 %@ lfg H?N.H'QC 'L %?uim m:tﬁn

1849 mzzxs 172737 002416 LDF hca : LOAD NITH THE

1850 012222 170127 LDFPS omuéao :TURN INTERRUPTS On, sxcem OVERFLOW AND UNDERFLOW
}ggé 012226 012737 01223 001110 MOV 8.+6, SLPADR 'RESET LOOP ss’

ig s I I I NN HHHHHHHHHHHHHHHHEHH
1855 0122M 172600 LDF ACO, AC2 -LOAD ACO INTO AC2

1856 01223 171201 MRET3: MULF  ACI.AC2 "MULTIPLY ACl BY AC2

1857 012240 170237 002362 STFPS  FPS' :STORE FLORTING POINT STATUS




COS

FPU RDO/SUB/MUL/DIV RANDOM EXER MAC'11 27(1006) 04-MAY-77 18:18 PAGE 39 SEQ OOM0
DQFPOB.P11  OM-MAY-77 17:30 123 EXERCISE MULF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MOOE
1 002362 002400 cHP F - CHECK F
%3 8@ m BEQ ngg *BRANCH 1F 0K
012254 174237 002406 STF RC2, ANSI :SAVE FPU ANSHER
{asx 012260 104003 ERROR 3 :FPS ERROR
1% 012262 173702 MTST3: CMPF  RAC2,RCI ; CONPARE FPU ANSHER TO FORTRAN ANSMER
1864 01226M &]mooo cece nc CONDITION COOES
1865 012266 001416 BE
1869 012270 174237 DO2406 e L 1 n&a
1 1 1 002410 8], ANS]1+2 &'gm:m ANSHER
109 01550 LTy Dosdde )
{g;? 3{ 12E e e RIS1,AC3 CHE FLOAT m commou COOES
1872 mgw &J% ga MEND3 :% ?‘ 5«
1873 012316 174237 002406 STF AC2, ANS 1 ; SAVE
i% 012322 104011 ERROR 11 :FPU AND ronmm DI1SAGREE
ig;g 012324 00S037 002362 MEND3: CLR FPS :CLEAR FPP FPS BUFFER
1878
1680
1881 e BEHHEEEE RS EEEEEEE T S EE RS RSB E R R R
1882 msr 24 EXERCISE MULD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE
1883 lllllllﬂllll“ll"ll“lHl‘ﬂlll!ll"ﬂlﬂl““ﬂl*ﬂl"*!&i“
}g oi 1 Y 376 . 'c’cr-'ovop‘E SMRETY, EXPFER TESTED
1886 01 81% %5230 %«m MoV mosao,srg Q? 12‘ am N%ﬂ ANSHE
A e o SR HER LR FORTRN
1889 81 %w %ﬂ CLR FPS :cuarvu BUFFER
1890 012362 005037 00236M CLR FEC :CLR FPU FEC BUFFER
ug% 81 366 CLR FER :CLR FPU ER
1 1 %3:2 ISR PC, RANDLY :GET RANDOM INPUT DATA
1833 01237% 0G24 3% _WORD  LOAUM HINUM :
18  Ql2M02 3?7 02306 JSR RY, SPOLSH :ENTER POL }
1895 Q1 18 002426 SPUSH ,LONLM ;Susuq ON STACK (LONUM)
189 01241 10 00243% SPUSH  HINUM ' PUSH 4 ON STACK (HINUM)
1897 012416 025 SMUL : RDORESS OF FORTRAN MULTIPLY
{g 012420 023540 002416 SPOPX  ,ANS2 :POP 4 WORDS AND EXIT POLISH MODE
}:ﬁ’ gig% ?;0127 040200 Eggps m PR oF  Ppe o mmm%mm DISABLE
1902 OlMM 172437 002426 LD LONUM, RCO f&w%uxm%
f% o{awo {72537 ooewag t% HINUM ngx Lono AC1 WITH A RANDOM ruesn
1905 81?23 170212'7E oo%éom LOFPS ‘rﬁmﬁms"%n EXCEPT OVER AND UNDERFLOM
{% 012454 012737 Ol2462 001110 MOV 8.+6, SLPROR nssev LOOP RDORESS
i % H Y Y YT Y Y Y YT YIYYYREYYIY IR 2SI AR 2 LIRS SIS SRS 2L )
1910 012962 172600 LDO RCO, AC2 :LORD ACO INTO AC2
1911 Q12464 171201 MRETY: MULD  RCI.AC2 num.v AC1 BY AC2
1912 012466 170237 002362 STFPS  FPS' TORE rLommc POINT STATUS
1913 012472 (3737 002362 002400 CHP FPS, SFPS :CHECK FPS




FPU ARDD/SUB/MUL/DIV RANDOM EXER MACY!] 2
ON-MRY-77 17:30

DQFPOB.P11

191

012500

001403

e Bk 15

318
i
%2
iQ"l
5
t

1931

PPt Pt Pt ouet Pt

2 PR R

] B

A A A A A B A e £ E

digetd
gigsts
O}ESJJ
TS
012550
giegee
012560

173088

001422

1%
005637

i

170000
ooy

104012

:

ﬁé‘g =
9

:

002414

PR

002376
002400

A

002366
023342

%

002426
002436

002416

0400
l"';’c‘l’l

0%

007440
012720 001110

002362 002400

MTSTY:

MENDY :

7(1006)
TN

DOS

O4-MAY-77 18:18 PRGE 40 SEQ 0041
EXERCISE MULD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUMDING MOOE

BEQ  MTSTY ; IF 0K

Bhhon  SyorAml % Yok

R AR §mm@§%x?%§°’c’3@ RISHER
R CORAC T,

%&vaﬁn'ﬂo?on romm;
AR XAl

ANSMER
SBC and 144
&Rl
i,nca : CHECK ANGHERS AGAIN
CFCC :COPY FLOATING CONDITION CODES

;mﬁﬂ IF OK

: FPU ANSHER

;FPU AND FORTRAN DISAGREE
CLR FPS ’ :CLERR FPP FPS BUFFER

o0 Rl a1
ERROR 12

;;Illl!i!llllll!llllil{lllliliIillllillllliilliii*ii!lliiliililll

; #TEST 25 EXERCISE MLF, ALL INTERRUPTS ON, TRUNCATE MOOE
DR EEEEHEHEEH R R G R R R

AT

MRETS:

MOV BMRETS EXPFEAR  ;RODR OF INSTR BEING TESTED
MOV 8007440, SFPS 'SET IE g TS }n FORTRAN ANGHER
CLR SFEC :CLR FOR €C

CLR SFER :CLR FORTRAN FEA

LR rpg :CLR FPU rpg rF

LR FE 'CLR FPU FEC . FFER

CLR FEA :CLR FPU FER EFFER

JSR PC. RANDL2 :GET RANDOM IMPUT DATR

JWORD  LOfA® HINUM :

JSR Ry $POLSH ENTER POLISH MOOE

SPUSH |, LONUM : PUSH ON STACK (LONUM)
SPUSH | HINUM : PUSH ON STACK (HINIM)
SMUL ROORESS OF FORTRAN MULTIPLY
SPOPX  ,ANS2 :POP 2 MORDS AMD EXIT POLISH MOOE
MOV :DI FLORTING POINT STATUS
tgps tow 0., gm"%?m&p? orssas
LOF Hino' ACI ;L% 5? u{m A m uﬁn
LDF ANS2, AC3 :L0RD ACI WITH THE SUM

LOFPS  €007440 : TURN 1 TS ON
MOV 8. +6, SLPADR 'RESET Emss

;li'lllI!léllllillllll!lill!lll!ll{llillllllllllllilliliillIi*

LDF 900,2(6‘5 ;LO‘? RACO INTO ncgc

MULF RCI, (MULTIPLY RC1 BY RC2

STFPS  FPS ;STORE FLORTING POINT STATUS
crp FPS,SFPS ; CHECK FPS




FPU AOD/SUB/MUL/DIV RANDON EXER MRCYLL 2
DQFPOILY.

1970
1971

2835335953

Pt pumt Pt Pt Prict Pumt onp fpomd P Pt Prutt Pt P Pt P Prmsh Pt Pt Pt Pt Pt Pt o Pt Pt s Pomn
[—y

BESRRESEBRERERRPRE

:

g
O0O0000000000

3 Bibeanease

EEEEEEE

SECNEEIE
OO LD Wh—0O

;

—
O0O0000000000000

Do 5o Gt Pt Bt ot Pt Bt Pt Pt Pt P Pt P
[NTNINTNINININININTEE NN

s

P11l

012736
012740
0127\

1
1578
0127SM
012780
0l
0l
012772

8182

013004
013C06
013010

013012

33

RECFSRORRER T

OMN-MAY-?77 17:30

174237
104003

190014

170337

00
IGiges
023737

%

173702
170000
onive?

B

023510

002406

002400
002364
002364

002362

00240

002410

002410

002376
002400

7(1006)
125

MERRS:

18:

NTSTS:

MENDS:

oM-MaY-77 18:18

EOS
PAGE

l

EXERCISE MULF, ALL INTERRUPTS ON, TRUNCARTE MOCE

BEQ
STF
ERROR
15T
BPL
STST

cHP

MERRS
RC2,ANS!
3

SF

NTSTS
FecC

FEC,SFEC

FgEg 1‘!.ZSF"ER

AC2,RC3

:BRANCH IF 0K
:SAVE FPU ANSHER
;FPS ERROR

:ERROR BIT SET ?

' NO M ag FEC/FEA

:YES, CHECK STATUS

: CHECK THE FLORTING EXCEPTION CODES

PEC 1D MRONG

; CHECK FLOATING PC
'WM IN FEA

:COMPRRE FPU ANSHER TO FORTRAN ANSMER
;COPY FLOATING CONDITION CODES

O B PENSITE FOR FORTRAN TNAZCURRCTEE

$TF AC2  ANS | -SAVE FPU ANSHER

ADD 81, ANS1+2 : INCREMENT FPU ANSHER

ROC ANS |

CMPF  ANSI,RC3 ;cggt AGRIN

CFCC :COPY FLORTING CONDITION COOES
BEQ : BRANCH IF OK

Ssb% 82 slwsua : DECREMENT FPU ANSWER

CHPF  RNSI,AC3 : CHECK ANSWERS AGAIN

CFCC :COPY FLORTING CONDITION CODES
BEQ : BRANCH IF OK

STF AC2, ANS! :CAVE FPU ANSHER

ERROR 11 :FPU AND FORTRAN DISAGREE

CLR FPS : CLEARR FPP FPS BUFFER

R IR IRTYITIRITIZLIZISR 2222322222222 2 222222t aladdids

’
L ETEST 26
e BEREEREREEREEREEEEEEEEEEESEEE

tsr2e:

SCOPE
MOV
MOV
CLR
CLR
CLR

EXERCISE MULD

ALL INTERRUPTS ON, TRUNCATE MOOE
R RN R E R R E R EE R AR RR R

;ADDR OF INSTR BEING TESTED
QT IE BITS TN FORTRAN ASUER
!CLR FOR C

:CLR FORTRAN FEA

!CLR FPU FPS BUFFER

!CLR FPU FEC BUFFER

:CLR FPU FEA BUFFER

'GET RANDOM INPUT DATA

;ENTER POLISH MOOE

:PUSH 4 WORDS ON STACK (LONUM)
;PUSH 4 WORDS ON STACK (HINUM)
; ARDDRESS OF FORTRAN MULTIPLY

SEe 0042




FPU ADO/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006)

DQFPDB.PI1I

2R RSN NG S H

00 0000000

p—
P Pt o Pt Pt Pt Pt Pt

LR

cooo coo ooo ooo o
RRNH S25 BHE SR R

R R RS RRRRE L L LG

013164
013170

B3

013204
81

14
013220

55 BseE

:

O0O000000000000

® 99
o L£0O

ON-MAY-77 17:30

013700

002416
002400

B%%0

002436

20740

013226

002362
002362

002406

00236M
002364

001110

002400

002402

002404

002414

002414

126

MRETE:

MERR®G:

18:

MTSTE:

MENDG:

FOS

O4-MAY-77 1B8:18 PAGE 42 SEQ 0043
EXERCISE MWD, ALL INTERRUPTS ON, TRUNCATE MOOE
$POPX  ,ANS2 ;POP 4 WORDS AND EXIT POLISH MODE

$SFPS. RO ;OISPLAY FLOATING POINT STATUS

- BL LR
B TS R EAEE

8. +6, SLPROR RESET LOOP ADORESS
5 HHHHHHHHHHHHHNHHHHHHEHHHHHHHHHHHHHH HHH R R R 8

LDO RCO, RC2 ;LORD ACO INTO RC2

??‘#gs -AC2 M%Loﬁf@ POINT STATUS

S 4 FPS, $FPS
MERRS

BEQ m rr

STD AC2, ANS1 *SAVE FPU ANSHER

ERROR 21 :FPS ERROR

ST SFPS ERROR 8IT SET ?

BPL MTSTE DONT GET FEC/FEA

STST  FEC Ysé CHECK STATUS

cHP FEC, SFEC :CHECK THE FLOATING EXCEPTION CODES
BEQ 1$ :BRANCH IF 0K

ERROR 3] :FEC IS WRONG

CHP FER, SFER : CHECK rLomnc PC

BEQ MTste ‘BRANCH IF OK

ERROR 31 : WRONG RODRESS IN FER

CPD  AC2,AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
gcc : COPY rLomcng CONDITION CODES
comsnsn ron FORTRAN tmcc%c?é.

§70 :GAVE FPU ANSHER

noo u hnsm : INCREMENT FPU ANSHER

ADC ANS1+4

RDC ANS 1 +2

ROC ANS1

T RSLAS e e O on cooe
BEQ MENDG SSSm ?“ 5«

SUB 82, ANS1+6 : DECREMENT FPU ANSWER

SBC ANS 1 +4

SBC ANS | +2

38C ms

CMPD  ANSI,AC3 : CHECK ANSHERS AGAIN

CFCC :COPY FLOATING CONDITION CODES
BEQ MEND6 ' BRANCH IF OK

STD AC2, ANS | :GAVE FPU ANSWER

ERROR 12 !FPU AND FORTRAN DISAGREE

CLR FPS :CLERAR FPP FPS BUFFER




PAGE 43
EXERCISE MULD, ALL INTERRUPTS ON, TRUNCATE MOOE

GOS

SEQ 0044

s SRERERE TR TR R 5 33000306 O 0 Y BB R 4R

EXERCISE MULF, OVERFLOW AND UNDERFLOS
LT T T T Y P e e P P A e r e e

INTERRUPTS OFF, TRUNCATE MOOE

218 ol 2 T RN e

TRAN FES
CLR F
:CLR FPU FPS BUFFER

GG

ENTER POLISH MOOE
PUSH 2 WORDS ON STACK (LOMUM)

E%&D@?& TRCK (H N.H)

MULTI
WORDS AND EXIT P&ISH MODE

GLE e P, "hdhee O1%ha e

:LOAD RCO WITH'A RANDOM NUMBE
L'&QH}THRMWR

' TURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOM
:RESET LOOP ADDRESS'

;llllllliillllllill{illlillllil!i!illlllllllllllllllllil!ll*ll

FPU RDO/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006) 04-MAY-77 :8:18
DQFPDB.P11  OM-MAY-77 17:30 126
2082
2083
2084
2085 :
2086 hssr 27
% 013422 00000M t&127:  SCOPE
2089 0IMNM mgg; 013556 002376 MOV $MRET7  EXPFER
2090 0132 0Ol 004440 002 :n0 MOV 8004440 , §F
2081 O013%40 00S037 02 CLR gE
2032 0144 075037 CLR A
2093 0IMS0 005037 002362 CLR

1 37 Y LR 3

i 7 LR

13964 3?7 JSR RANDL2
2097 01:70 00M2% 002436 CWORD  LOAUM, HINUM
2098 01NN 00N43? 023506 JSR R4, SPOLSH
2099 013500 023510 002426 SPUSH |, LONUM
2100 013504 023510 002436 SPUSH . HINUM
210 813512 ggw ML
s}m 1351 NO 002416 $POPX  ,ANS2
2104 013516 O 002400 MOV
2105 013522 170127 ON0000 LOFPS m
g}gg 0{3525 {72437 meq% LOF LONUM, nc?
2108 81% 1 %15 tg mgé”hcgg
2109 013542 170127 O0O4440 LDFPS
Sﬁcll 01346 012737 013554 001110 MOV ussumon
elle
elll
2114 013554 172600 LDF ACO, AC2
2115 013556 171201 MRET?: "f‘;‘ ncpé 'RC2
2116 013560 170237 002362 STFPS
2117 013564 023737 002362 002400 cHP FPS, $FPS
2118 013572 001403 BEQ xg'n
2119 013574 174237 002406 STF
S}S? 013600 | ERROR
21 1 17 MTST?: CMPF  AC2,AC3
5155 OIS | Pee
2124 013606 001427 BEQ MENDY
2125 com:nsms roa romnm
2126 013610 174237 002406 §TF
2127 013614 37 000001 002410 RDD u Msue
92 HrE o K e e
s fias
2131 01 001414 BEQ MEND?
a{:% oiasas 162737 oooo% 002410 ssgca 82, ANS] +2
SR Q% B Rk B ANl
2135 013654 170000 CFCC
213 013656 001403 BEQ MEND?
2137 013660 174237 002406 STF AC2,ANS|

; LORD RCO INTO AC2

%%Lm‘?‘%iYEYPOINT STATUS

? Bl ANSHER

:FPS ERROR
R R SR R ACEIEEY e

&imlaﬁb{

MENT FPU ANSUER

C&Y F%Q CONJITION CODES

'BRANCH IF OK
DECREPENT FPU ANSHER

; CHECK ANSWERS RGR

:COPY FLOATING CON)ITION CODES
:BRANCH IF 0K

:SAVE FPU ANSWER




HOS

FPU RDD/SUB/MUI/D:V RANDOM EXER MACYIl 27(1006) O04-MAY-77 18:18 PAGE 44 SEQ
DOFPDB.P11  OM-“AY-77 17:30 12? EXERCISE MULF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MOOE

S{:g 013664 104011 ERROR 1l :FPU AND FORTRAN DISAGREE

gm 0idebb 005037 002362 MEND7: CLR FPS :CLEAR FPP FPS BUFFER

2142

£t

2148 ; R Y Y 2221222 2y IR IRYIRIYZ YYRYIRYIRYTYIREIRR IR 2L L 2222228002 L)

2146 hssn 30 EXERCISE MULD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE

civ? !llll!llllllillIlllllillliliililllll"llllH!Hlliilliﬂllll!li

S%:g 8%%% °E’°°°“ 4026 002376 t130: scmopf SMRET L0, EXPFEA TR BEING TESTED

2158 01 81533; 35%40 062400 MoV MHS:EFPS 9 IE am IN FORTRAN ANSKER

2151 013710 00SO37 DO402 CLR SFEC cuz FORTRAN FEC

218 013714 005037 000N CLR §FER :CLR FORTRAN F

2. 013720 005037 002362 CLR FPS :CLR FPU FPS BUFFER

2154 013724 005037 00236M CLR FEC ;CLR FPU FEC BUFFER

2155 013730 002366 CLR FER :CLR FPU BUFFER

2156 0137M 004737 023332 JSR PC, RANDLY csr RANDOM INPUT DATA

2157 013790 02426 002436 _WORD  LOAUM, HINUM

2168 013794 (0M437 (023s06 JSR RY, SPOLSH ENTER POLISH MODE

2159 013750 023S10 002y26 SPUSH  , LONUM :PUSH 4 WORDS ON STACK (LONUM)

2160 013754 023510 002436 SPUSH . HINUM *PUSH 4 WORDS ON STACK (HINUM)

2161 013760 0S4 SMUL : RDORESS OF FORTRAN MULTIPLY

5{5 013762 023540 002416 $POPX  ,ANS2 :POP 4 WORDS AND EXIT POLISH MODE

2164 013766 013700 002400 MOV SFPS, RO :DISPLAY FLOATING POINT STATUS

2165 013772 170127 (040200 LOFPS 8040200 'SET FD OF FPS ONLY msmpr DISRBLE

216b 013776 172437 002426 LDO LONUM, RCO :LORD ACO WITH A RANDOM NUMER

2167 014002 172637 002436 LDO HINUM' AC ;L0AD ACL WITH A RANDOM MUMEER

2168 014006 172737 00216 LDO anse, AC3 :LORD AC3 WITH THE SUM

2169 014012 170127 004640 LOFPS 8004640 : TURN INTERRUPTS ON, EXCEPT OVER AND UNDERFLOMW

gi;? 014016 012737 Ol4024 001110 MOV 8. +6, SLPROR "RESET LOOP ADORESS’

S}g ; BERESRBRBEFFERRERERERRERERER SRR RERE R ERRE AR R R RERERERER RS

2174 014024 172600 LDO ACO, AC2 Loao ACO mo nce

2175 014026 171201 MRET10: MULD  ACl,AC2 oag}

2176 014030 170237 002362 STFPS  FPS ommc POINT STRTLS

2177 0140 023737 002362 002400 CMP FPS, SFPS cr:rx

2178 0140842 001403 BEQ mTSt10 ‘BRANCH IF OK

2179 Ql40M4 179237 GCJ2406 STD AC2, ANS] :SAVE FPU ANSWER

s{g? 014050 104G21 ERROR 21 :FPS ERROR

2182 014052 173702 MTSTI10: CMPD  RC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER

2183 014054 170000 cFCe OPY F oa'énc CONDITION CODES

2104 014056 001437 BEQ MEND10 ,msmé

2185 comsnsms FOR FORTRAN 'AACCURACIES.

2186 014060 174237 002406 30) 2.ANS| SAVE FPU ANSWER

2187 01406M 062737 000001 002414 ADD u hnsus : INCREMENT FPU RNSMER

2188 014072 005537 002412 ADC ANS 1 +4

2189 014076 005537 002410 RDC ANG1+42

2190 014102 005537 002406 ROC ANS |

2191 014106 173737 002406 CMPD  ANS],AC3 : CHECK ANSWERS AGAIN

2192 0l4112 170000 CFee :COPY FLOATING CONDITION CODES

2193 0I4114 001420 BEQ MEND10 :BRANCH IF OK




e e st . W — ———

FPU RDD/SUB/MUL/DIV RANDOM EXER MRCY1. 27(1006)
OQFPOB.P11 ON-MAY-77 17:30 T30

g B T g 0w

2l% 014130

gi% gl‘il:ﬂ
141490
l 1M1

2200 014146
2 g

IN1SY
2203

ce0M 014156 00S03
2205

R
%
&

MEND!O:

R
&

I0S

O4-MAY-7? 1B:18 PAGE 45 SEQ 0046
EXERCISE MULD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MOOE
SUB 82, ANS1+6 : DECREMENT FPU ANSWER
S8C ANS1+4
SBC ANS1+2

ggi.nca : CHECK ANSWERS AGAIN
¢Fce :COPY FLOATING CONDITION CODES
BEQ MEND10 :BRANCH IF OK
ETQ AC2, ANS1 ;ggvs FPU mm

RROR 12 FPU AND FOR DISAGREE
CLR FPS :CLEAR F1® FPS BUFFER



JOS

04-MAY-77 18:18 PRAGE 46 SEQ 0047

| FPU RDD/SUB/MUL/DIV RANDOM EXER MACYL1! 27(1006)

DOFP08.P11  OM-MAY-77 17:30 131 EXERCISE DIVF, ALL INTERRUPTS ON, ROUNDING MODE
% HH YT YYYTYSTLYIERRYIRYRTRYSRTIS SRS 2SR SRS S22 o s sttt tT s
+kTEST a1 EXERCISE DIVF, ALL INTERRUPTS ON, ROUNDING MODE
2208 BB I HHHHHHHEHEHH S HHHHHHE 3
03 Biied 0% fota1: sCoPe
1 Y 1 014316 002376 SORET] EXPFEA  ;ADDR OF INSTR BEING TESTED
2211 O1M172 012737 007400 002400 MOV s007400, 8PS ; E gg“s }N FORTRAN ANSKER
gxs 1 CLR gEc ;CLR rEg
13 01 CLR A :CLR FORTRAN
2214 014210 002362 CLR FPS 'R FPU FPS BUFFER
1S 014214 %4 CLR FEC ;ELR al 55_8 § FF
19 i %g FER ; &R FPU cF
1 RANDL 2 :C£T RANDO’T INPUT DATA
2218 014230 002426 002436 WORD  LOAUM, HINUM :
gg 81@ 37 02306 JSR R4, SPOLSH *ENTER POLISH MOOE
1 10 26 SPUSH , LONUM 'PUSH 2 WORDS ON STACK (LONUM)
2221 O0l¥>™ (023510 002436 SPUSH  , HINUM 'PUSH 2 WORDS ON STACK (HINUM)
8“@ Y $OIV ;nooagss OF FORTRAN DIVIDE
i 023540 002416 SPOPX  ,ANS2 :POP © WORDS AND EXIT POLISH MODE
2225 014256 013700 002400 MOV $FPS. RO :DISPLAY FLORTING POINT STATUS
2226 014262 170127 (040000 LDFPS 8040000 :SET INTERRUPT DISABLE
2227 014266 172437 00M26 LDF LONUM, RCO :LORD ACO WITH A RANDOM MUMBER
2228 014272 172537 002436 LDF HINUM' RC | :LOAD AC] WITH A RANDOM NUMBER
2229 014276 172737 002416 LDF ANS2, AC3 :L0AD AC3 WITH THE SUM
2230 014302 170127 007400 LOFPS 8007400 ! TURN INTERRUPTS ON
522% 014306 012737 014314 001110 MOV 8.+6, SLPROR :RESET LOOP RDORESS
gg H FR BRI E 0 33 33 32 369650698 30 34 3696 9 3-8 3 30 36 0 6 3030 30 O AR EEEREEEEER
2235 0}:31~4 {mm oRETL LNVF ncu,ggg ;Loeo ACO mngce -
g% 814 17'7&995 002362 %Ps ?Eé ;gugc rf&rim POQiNT STATUS
2238 014324 023737 002362 002400 cvp FPS, SFPS :CHECK FPS
2233 014332 D00!403 BEQ %Rﬁ&ﬁ ; IF 0K
sgo Bw 179237 002406 52 ANS] : SAVE ANSHER
aeué 14 104016 RROR 16 ‘EPS E
2243 014342 005737 002400 DERRI: TST SFPS : ERROR ap SET ?
2294 014346 100014 BPL DYSTI k). DONT GET FEC/FEA
2245 0143S0 170337 00236M STST  FEC :YES, CHECK STATUS
2247 014354 (023737 002364 002402 cMP FEC, SFEC : CHECK THE FLORTING EXCEPTION CODES
2248 014362 001401 BEQ 15 BRANCH IF OK
2249 014364 104026 ERROR 26 'FEC IS WRONG
2251 014366 023737 002366 002404 1§: CMP FER, SFER : CHECK FLORTING PC
ggs 14 1401 gso 381 ' BRANCH JF OK
ge>3 14 184035 ROR 26 } WRONG SS IN FER
2265 01W400 173702 OTSTi1: CMPF  AC2,ARC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
% 014402 170000 CFCC : COPY %onzénc CONDITION CODES
O1440N 001416 BEQ DENDI : ANSWERS CHECK
2258 -COMPENSATE FOR FORTRAN INACCURRCIES.
oo Oiw megr; e 002410 éLTJE ﬁehﬁg%a ‘[S)SE'E;&PHT FPU Ensuen
552? 81%5 68&!7 8829& 8¢ ANS1 '




KOS

FPU ADD/SUB/MUL/DIV RANDOM EXER MACYLl 27(1006) OM-MAY-77 18:18 PRGE 47 SEQ 0048
DOFPOB.PI1  OM-MAY-77 17:30 131 EXERCISE DIVF, ALL INTERRUPTS ON, ROUNDING MOOE
Sﬁ Bm i% 002408 SPEE ARS1, AC3 Egv rﬁﬁﬁ p%mon CODES
2264 014432 001403 BEQ Dcamflms , : BRANCH IF OK
2 Qi 16EE <o thon 157 RS F R orsoces
ggg Ol14442 005037 002362 DENDL: CLR FPS :CLERR FPP FPS BIFFER
2270
2271
SS;S H o J03008 3008 3 30 36 36 38 38 9605 08 3 35 38 3-8 36 35 3 30 36 S50 3 30 9% 09 3 690 35 36 08 38 08 3% 3 3 36 8 306 36 36 9 3 S0 36 30 6 3 3 3 3 3 3 3 2%
2274 msr 32 EXERCISE DIVD, ALL INTERRUPTS ON, ROUNDING MOOE
227S 1 ? g¥gillllgﬂllllllllm'l!I!!llillllllHHHH&"!!!!!IH’!*!!!
5573 813323 8‘1’9}5’# 014602 002376 33 SORET2, EXPFER ,aoonos INSTR BEING TES1ED
2278 014456 012737 , SFPS §E &?{m éEsromnm ANSKER
sofd Biady BEeR% &E gg :
2281 014474 00S037 CLR cmmmmr R
% gi@ % ¢R FE& EtﬂF&iFEEB'uFEE

14510 JSR PC, RANDLY RANDOM INPUT DATR
2285 0I4514 ma% . HORD quoﬂéa"'”
<9 M BEh Bk B lokd :B&E‘»’E’o& B8 Tack (Lo
28 Gy Eay 0o B I R TR, (e
2531’ 014536 023540 002416 SPOPX  ,ANS2 !POP 4 WORDS AND EXIT POLISH MODE
225% gizg:g ?3-'1'39 002400 LmDFYPS omoéoo ol?}nv ‘r'L?on ﬂgnc POINT STATUS
22M 014552 172437 00426 LDC LONUM, ACO Lomncoumnmonnmsn
22 el 15s G e
557 OIuZEs 176197 OOSE08 L89Ps ; mn mﬁm?ﬁu
2298 014572 012737 014600 001110 MOV 8. +6, SLPADR :RESET LOOP RDORESS
% H 00038 I 526 06 3 08 08 08 38 3 3 36 6 38 38 98 36 3 30 900098 90090090 069000 80 38 S0 90959040 90 3 630 3 18 B
= pem s v, D I
BT ) B wew WP B LSRR se
2306 014616 mrl;m 002406 eg{a oeghemm : BRANCH IF OK .
% Blabst 1ouad BRROR D5’  PRYE R T E
23%0 oi%as 00573;/ 002400 DERR2: T1ST srp§ Emoa BIT s;T:T ’
gié 1& i : 002364 E%T PEE e vss Dg"mTcEE STrgcern
sg{; 01:2:2 %:1;74031 002364 002402 ggg qss:c,srsc g?‘m%u“ S'L(ORTING EXCEPTION CODES
2316 014650 104032 ERROR 32 'FEC 1S WRONG




l

LOS

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY1l emoos) O4-MAY-77 18:18

DOFPOB.P11  OM-MAY-77 17:30 132

231 0}%52 02:13737 002366 002404 1S: cng r;g?grm

s §8 Bl Bl &

b fhen 1R TS gy s

2324 01470 001422

T S Y

2328 0I470N 00SE37 002412 58C anNd 144

g gx:m % 002410 SBC ANS]+2
o gasiRk 0 Al ac3

2332 01v 70000 CFCC

b gvs KNG &3 oo
14 174237 002406 SYD RC2, ANSL

2335 0147 104014 ERROR 1Y

é& 014736 005037 002362 DEND2: CLR FPS

2339

2M0

ol

M3 lTEST 33

EE oi:m trlmnu , t4733:  SCOPE . a

RiEliwmes & gew

29 mzﬁ 005037 002404 CLR SFER

55 BIA B fed: e

2352 o{sum 005037 002366 %g FER ,

B §1 0 %@ ek TR0 LoMm TR

2%5 (015014 004437 023506 JSR spasn

2356 015020 023510 002426 $PUSH Lbnun

2357 01 023510 002436 SPUSH . HINUM

238 0l 006 364 SOIV

Eﬁ 015032 023540 002416 SPOPX  ,ANS2

I R s 153

2353 oiso% };2%37 002426 'EDF h?w" RCtil

0 5,

g% 01 oxa%:r/ 8?3074 001110 hgsps :%g,osfpnon

2369

Sg;’? 15074 172600 LOF ACO,AC2

2372 815075 174601 DRET3: OIVF  ACl,RC

2373 015100 170237 002362 STFPS  FPS'

PRGE 48
EXERCISE DIVD, ALL INTERRUPTS ON, ROUNDING MOOt

SEQ 0049

g%CK F&?RTING PC
: HRONG RODRESS IN FER
1 KO RLORTING ROROTT TN CODES oo

: ANGWERS CHECK

comsnsgzs roa FORTRAN trécgim
ml i”%Ennsu:n

; CHECK ANSHERS RGRIN
; COPY FL?T&{; CONDITION CODES

!snvs FPU ANGHER
:FPU AND FORTRAN DISAGREE
:CLEARR FPP FPS BUFFER

s BRI I R R R R R R R R AR R R R

EXERCISE DIVF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE
Do R H I HHHEHH HHHEHHHHEH

?}g QETR %&Pﬁ TESTE

TRAN I’EﬁF
Etﬂ FER BLrFER
:CLR FPU FEA BUFFER
GET RANDOM INPUT DRTA

ENTER POLISH MOOE
PUSH 2 WORDS ON STACK (LONUM)

m‘é ON STRCK (HINUM)
gS ORTRAN DIVIDE

:POP 2 WORDS AND EXIT POLISH MODE

g{ﬂnv FLORTING POINT STATUS

LON) RCO WITH A RANDOM NUMBER
L% %5 WITH A RANOOM NUMBER
TH THE SUNM
s TURN INTERRLPTS ON, EXCEPT OVERFLOW AND UNDERFLOW
{RESET LOOP RODRESS'

122222222 22 T2t e s i ittt ottt tiasisiatals sl ssssis

ACO INTO_ACe
OI DE AC1 INTO AC2
:STORE FLOATING POINT STATUS




MOS

FPU ADD/SUB/MUL/DIV RANDOM EXER MACYLl 27(1006) 04-MAY-77 18:18 PAGE 49 SEQ 0050
| DGFPDB.P11  OM-MAY-77 17:30 733 EXERCISE DIVF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE
379 01510 002362 002400 CHP FPS, $FPS :CHECK FPS

Sirrs 81 112 8?33% BEQ DERR3 BRANCH IF OK
2376 015114 1794237 002406 STF RC2, ANS1 ;?w: FPU ANSHER
% 015120 104016 ERROR 16 :FPS Easga

015122 00S737 002400 DERR3: TST $FPS :ERROR BIT SET ?
2380 015126 100014 BPL 0TST3 :NO, DONT GET FEC/FER
2381 015130 170337 002364 STST  FEC :YES, CHECK STRTUS
Sﬁ 015134 023737 002364 002402 CHP FEC, SFEC :CHECK THE FLOATING EXCEPTION COOES
2384 015142 001401 BEQ 1S : BRANCH IF OK
2385 015144 104026 ERROR 26 sFEC IS WRONG
5% oisi% ua:lm'l/ 002366 002404 1§: % o r;g*grm : CHECK FLORTING PC
Sm% Slgxg 18‘0326 Eﬁaoa gs ;%ﬁ Mss IN FER
2391 015160 173702 DTST3: CMPF  RC2,RC3 : COMPARE FPU ANSHER TO FORTRAN ANSMER
2332 015162 170000 CFCC :COPY FLOATING CONDITION CODES
2393 015164 001416 B2 saocmgoa S imcsw:wsI [
239555 015166 174237 002406 s?? = 955 ANS1 ;w'm 5&0
23% 015172 162737 000001 002410 SuUB 81 ANSI+2 ' DECREMENT FPU ANSHER
2397 015200 005637 002406 SBC ANS |
zg% 15204 1 002406 CMPF  ANS1,AC3 : CHECK ANSMERS RGAIN
2 15310 1 : ¢FCC : COPY rn.ognnc CONDITION CODES
mawoe 15320 108013 ERROR 13 :FPU AND FORTRAN DISAGREE
ggg 015222 005037 002362 DEND3: CLR FPS :CLERR FPP FPS BUFFER
2406
2407
g@ - FEE NN 00 3309 00 3608 3098 36 3 3 35 96 35 98 38 30 98 396 96 3 35 38 3F 3 36 3 3 36 38 30 98 3 3 3 3 3 3% 3 %
2410 -#TEST 34 EXERCISE DIVD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MOOE
gié . Il!Illlll!llll!llllll!llHl*l'lll!lllllll"“ll“ﬁlillliillilli

13 O} 1 37 FoTay: scoee T4, EXPFER TR BEING TESTED
\'s ’

sly 8128 Qisoh Bhadks 88836 v eoiEsre? iR ol R TN OR RN ANSHER
2415 Q1S 005037 002402 CLR SFEC :CLR FORTRAN FEC
ang gna %v 00240 CLR $FER 'CLR FORTRAN FEA
2417 01 7 002362 CLR FPS :CLR FPU FPS BUFFER
2418 gxseso %rr 36M CLR FEC :CLR FPU FEC BLFFER
2419 015264 37 366 CLR FER ‘CLR FPU FER BUFFER
5350 0}5270 00N737 32 JSR fclm%rm :GET RANDOM INPUT DARTA
ewa:‘e 8,?@ %9 3506 JSR RY, SPOLSH *ENTER POLISH MODE
2423 015304 023510 002426 SPUSH  ,LONUM :PUSH 4 WORDS ON STACK (LONUM)
244 015310 023510 002436 SPUSH  HINUM 'PUSH 4 WORDS ON STACK (HINUM)
2425 015314 SOIV : RODRESS OF FORTRAN DIVIDE
gzeg 015316 023540 002416 §POPX  ,ANS2 :POP 4 WORDS AND EXIT POLISH MODE
2428 015322 013700 002400 MOV $FPS . RO :DISPLAY FLOATING POINT STATUS
2429 016326 170127 040200 LOFPS 040200 :SET FID AND FD




FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006) O0O4-MAY-77 18:18 PRGE SO SEG 00S!

DQFPDB.P11  QM-MAY-?7 17:30 ™ EXERCISE DIVD, OVERFLOW AMD UNDERFLOW INTERRUPTS OFF, ROUNDING MOOE
2430 015332 172437 00426 LDO LONUM, RCO :LORD ACO WITH A RANDOM NUMBER
2431 01533 172537 002436 LDO HINUM le :L0OAD ACL WITH A RANDOM NUMBER
s Rledie 15679 BBGiMB HPas 23505 Hy0R0 B WITH THE SR o1 OVER AND UNOERFLOK
Ee:% 015352 012737 01530 001110 MOV 8.+6, SLPRDR RESET LOOP ADORESS
22:‘13% H 5% 3 083 0904595 30 969 08 38 3 S0 95 00 38 30 96 38 540 303530 090 38 6 30 290 05 30 3 3 9 9 30 48 30 3 0 3 3 9 39 2 3 3 3 R

1 7 '
SE BES were W B MRSAIR
a7 BieBd %% BBEES ooeuno g :salm &EEEFI»S“
zwg o{ mﬁx'uua 002406 8$° ANS1 4 Ichéacn
S SlR 1sE Bhor & ?“V&S‘da
2446 015406 00S737 002400 DERRY: TST $FPS :ERROR BIT ssr ’
2447 015412 10001 aﬂ§ Prsm 38 c/rsn
a-wg O1S41¥ 170337 00236Y STST EC S, cxsm
015420 023737 002364 002402 cMP FEC, SFEC - CHECK nc FLORTING EXCEPTION CODES
2451 015426 001401 BEQ 1s :BRANCH IF 0K
asaw 015430 104032 ERROR :FEC IS WRONG
2454 015432 023737 002366 002404 1S: CMP R, SFER ;CHECK FLORTING PC
2455 015440 001401 BEQ $s’m 'I?“
2456 015442 104032 ERROR moucnoonsss IN FEA
DTSTY: AC2,RAC3 FORTRAN ANSWER
55 pisn {7 o T T D T RS
ol ooideze roa rommn i ‘IKCK
S&é 015452 174237 002406 s?B"‘"SﬁES Wgﬁn
2463 015456 162737 000001 002414 sl Ansua : DECREMENT FPU ANSWER
246N nig% 005637 002412 % gizg
sier Bleim BRd iR |
2467 015500 173737 DO2406 CMPD  ANS1,AC3 : CHECK_ANSWERS AGAIN
2468 015504 170000 CFCC : COPY FLomxnc CONDITION CODES
g;g 81 093‘403 BEQ DENOY : BRANCH IF
15510 174237 002406 STD RC2, ANSI s SAVE rpumsuen
zaq;é 015514 104014 ERROR 1M :FPU AND FORTRAN DISAGREE
g 015516 00S037 002362 DENDM: CLR FPS :CLEAR FPP FPS BUFFER
2475
2476
2477
2478 !lllllﬂlll!llllll!!!llllliiillillllllllllllllllll!lillli!lilllll
gg nesr 35 EXERCISE DIVF, ALL INTERRUPTS ON, TRUNCATE MOOE
ll!l!ll*l!lllllllIlllllllllflllilllllll!llliliillllll!illllli!l
2481 015522 (000OOM t&135:  scope
2482 015524 012737 015656 002376 MOV 8DRETS EXPFER  ;ADOR or INSTR BEING TESTED
2483 815533 012737 007440 002400 MOV 8007440, $FPS i SET %TS IN FORTRAN ANSKER
2484 015540 005037 0024C2 CLR SFEC :CLR AN FEC
2485 015544 005037 00240M CLR SFEA :CLR FORTRAN FERA
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BRI 3 6 R

BRRRRSER

£E
L

BO6

701V m EXER MACY!] anmos) OM-MAY-77 w*e’éf PRGE 51 SEQ 00S2
¥-77 17:30 135 EXERCISE DIVF, ALL INTERRUPTS ON, TRUNCATE MOOE
c CLR
;o G B mmEan
JSR qu m RANDOM | mm
. WORD h" Sluq HINUM
ISR $POLSH ENTER POL ISM nooc

Eﬂﬁ“‘”ﬁ? TACK (HINRY

SS OF rommu DIVIDE
023540 002416 SPOPX  ,ANS2 WORDS AND EXIT POLISH MODE
013700 002400 MOV $FPS, RO ;D1 FLORTING POINT STATUS
170127 ON0000 LOFPS  so40000 H‘
172437 00426 LDF LONUM, ACO Lom nco N]TH A RANDOM NUMBER
172537 002N LOF HINUM RC1 Lomgccéumnmoonwn
17515 DO7H0 LOF o 2, e TS o
127%'3 015654 001110 MOV 8. +6, SLPROR &'% m
H B30 363309 10 3 R 3 B 0 B 5 B - R 49 O 3 3 0 30 0 3 0
172600 LDF ACO, AC2 ?n? acgc
174601 DRETS: OIVF  ACL.AC2 vIDE ACI I
170237 00362 STFPS  FPS : STORE n.ommc POINT STATUS
00236 002400 P FPS, $FPS ,cmcx rp;
001403 8EQ DERRS :BRANCH IF 0K
174237 002406 STF AC2,ANS] } SAVE _FPU_ANGHER
104016 ERROR 16 ‘FPS ERROR
002400 DERRS: TST $FPS Emoa BIT SET
100014 BPL 07575 oomI GET FEC/FER
170337 002364 STST  FEC YEQ CHECK STRTUS
002364 002402 CHP r;c,srsc ; CHECK n-; FLOARTING EXCEPTION CODES
%1:4031 BEQ 1
104026 ERROR 26 rsc IS monc
023737 002366 002404 1S: cHP FER, $FEA TING PC
001401 BEQ D s?gF a%ncu ?“
104026 ERROR b SS IN FEA
1 DTSTS: CMPF  RC2,RC3 . ANSHER TO FORTRAN ANSMER
1 CFCC c FLOATING COMDITION COODES
001427 BEQ DENDS : ANGMERS CHECK
- COMPENSATE ron rommn {NACCURACIES.
179237 002406 &7F AC2  ANS :GAVE FPU ANSHER
062737 000001 002410 AOD 8l Ausua ; INCREMENT FPU ANSHER
005537 002406 ROC
173737 002406 CHPF msx,nca ;cgcx AGRIN
170000 CFeC : COPY FLOATING CONOITION CODES
001414 BEQ DENDS : BRANCH IF OK
000002 002410 gg 82, ANS 142 : DECREMENT FPU ANSWER
002406 ANS1
1 002406 CMPF  ANSI,AC3 : CHECK ANSMERS AGAIN
170000 CFCC :COPY FLOATING CONDITION COODES

001403 BeQ DENDS :BRANCH IF OK




COb

. FPU_ADD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006) _OM-MAY-77 vée:xe %
DOFPOB.P11  OM-MAY-77 17:30 135 EXERCISE DIVF, ALL I TS ON, TRUNCATE MOOE
. 2542 016016 174237 002406 STF AC2, ANS1 ;?WEFPUMSUER
| 2543 01602 104013 ERROR 13 :FPU AND FORTRAN DISAGREE
g:g 016024 005037 002362 DENDS: CLR FPS :CLEAR FPP FPS BUFFER
£
eos0 s + HHHHHHEHHHHHHHHHHEHHHHHHH HHHHHHHHH JHHHE
g BTEST 3% EXERCISE DIVD, ALL INTERRUPTS ON, TRUNCATE MOOE
== * ggnmuuinuinnmﬂu 5 B
= YU BPY o were U B weecora wen o hemane ST
§ &32 86@ %&9 CLR 5& ' gn }M&m }Ec
2557 Eiﬁ ﬁ 002404 glts Fsn:n ;gg F%mmm
g 1 % CLR FEP?, :CLR FPU FEFPE gfﬂ%
2560 016066 002366 CLR FER :CLR FPU FER BUFFER
561 01 gaa JSR PC, RANDLY :GET RANDOM INPUT DATA
1 b . WORD kﬂdﬂ.ﬂ HINUM :
16102 O0OM437? 023506 JSR SPOLSH :ENTER POLISH MOOE
256N 016106 023510 0G2N426 SPUSH , LONUM !PUSH 4 WORDS ON STACK (LONUM)
2665 016112 023510 00243F% SPUSH  HINUM :PUSH 4 WORDS ON STACK (HINUM)
2566 016116 026364 SDIV : RODRESS OF FORTRAN DIVIDE
2567 016120 023540 002416 SPOPX  ,ANS2 'POP 4 WORDS AND EXIT POLISH MODE
2569 016124 013700 002400 AOV $FPS. RO ;oxsar.m FLOATING POINT STATUS
2670 016130 170127 (40200 LDFPS 8040200 'SET FID AND FD
2571 OI6IN 172437 002426 LDO LONUM, ACO :LORD ACO WITH A RANDOM NUMBER
2572 GIbIM0 172537 002436 LDO HINUM AC1 :LORD AC]1 WITH A RANDOM NUMBER
2573 016144 172737 0016 ') ANS2, AC3 :LORD AC3 WITH THE SUM
2574 016150 170127 007640 LDFPS 8007640 s TURN I m&gg
g;sa 016154 012737 Olblb2 001110 MOV 8.+6, SLPROR 'RESET L
25781'-1"577 ; YT TSYTITTTIRI SR YSYLIR 2RI RIS 22283 32222222222 3
2579 016162 172600 LDO ACO, AC2 . INTO AC2
2580 016168 174601 DRET6: OIVD  RCI,RAC2 ;b?e?ocmgcx INTO AC2
2581 016166 170237 002362 STFPS  FPS :STORE FLOATING POINT :IATUS
2582 m% 023737 002362 002400 CHP FP3, $FPS : CHECX
%83 01 001403 BEQ DERRS {BRANCH IF OK
584 016202 174237 002406 STD AC2,ANS1 SAVE FPU ANSKER
masas 016206 104G22 ERROR 22 :FPS ERROR
2587 016210 005737 002400 DERRE: TST $FPS -ERROR BIT SET ?
2588 016214 100014 BPL DTST6 N0, DONT GET FEC/FER
%23 016216 170337 00236M STST  FEC ' YES, CHECK STATUS
%91 01 002364 002402 CMP FEC, $FEC :CHECK THE FLOATING EXCEPTION COOES
5% 01% %?38? BEQ 18 BRANCH IF OK
%?;3 016232 104032 ERROR 32 ‘FEC IS WRONG
2595 01623™ 023737 002366 002404 1S: CMP FER, SFER : CHECK FLORTING PC
2% 016242 001401 BEQ 0Tste ;e%ncuqr 0K
2697 0lewd | ERROR 32 . JRONG RDDRESS IN FER

SEQ 0053




1

FPU RDD/SUB/MUL/DIV RANDON EXER MACY1l 27(1006)

D06

O4-MAY-77 18:18 PAGE 53 SeEQ 0OSH

' DGFPDB.PI1  O4-MAY-77 17:30 T3% EXERCISE DIVD, ALL INTERRUPTS ON, TRUNCATE MODE
52 43 DTST6: CMPD  AC2,AC3 . FOMPARE FPU ANSHER TO FORTRAN ANSMER
“'i'. gi& tié&;‘;; CFCe ! COPY rwaneng CONDITION CODES
£ R et Ton roren IEARACE S
016254 174237 002N06 § ANS | : FPU
1 062737 002414 81, ANS1+6 : INCREMENT FPU ANSHER
s sy Qo] i3
0 +
1 5537 002406 RDC ANS ]
o | re AelLAa K NOOTING CORDITION CODES
asix mﬁ 162737 000002 002414 SUB oam:&us :DECREMENT FPU ANSKER
213 e TP 3ils e
2614 016330 005637 002406 SBC ANS 1
2615 0163M 173737 002406 CMPD  ANS],AC3 : CHECK ANSWERS RGAIN
am; 01 FCC : n?ar&nc CONDITION CODES
217 plore &l &5 pome o IF
18 01 1 002406 2,ANS] : FPU ANSMER
Eﬁéﬁ 016350 104014 ERROR 1IN :FPU AND FORTRAN DISAGREE
eageeé 016352 005037 002362 DEND6: CLR FPS :CLEARR FPP FPS BUFFER
2623
2635
2beh s+ HHHHHHHHHHHHHHHHHHHEHEHHEHH HHEHEHEHHHHHHHH HH HHE
2627 ' RTEST 37 EXERCISE DIVF. OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE
cbeB BRI R I HHE I HE 3
0 Oltks D o612 002376 toraz. o T7. EXPFER TR TES
2631 016366 815;517 ?mwg 002400 MOV m::rg Eyrgaiﬁ xﬁ%mn srr%cn
2632 016374 005037 002u40e CLR $FEC :CLR FORTRAN FEC
2633 016400 37 0024OM CLR ?rpgn :CLR FORTRAN FEA
gg 1640 37 g%e ¢LR ' CLR rEn
loAln Oy : GR FER R FP FER GUFFER
%I% 81&5 ﬁ% @5 JSR PE RANDL 2 &? RANDON [ DATA
2638 0OlBNM 002426 K 3 WORD  LOAUM, HINUM ;
2639 oimg orm:lrf 023506 JSR Rt $POLSH :ENTER POLISH m:oeT o)
Ta b BEil B I vy U2 8 MO0 N 2TACK (HINOM)
2642 016  (2636M SOIV ' RODRESS OF FORTRAN DIVIDE
2643 01644 023540 002416 SPOPX  ,ANS2 :POP 2 WORDS AND EXIT POLISH MODE
2:2 016452 013700 002400 MOV $FPS RO :DISPLAY FLOATING POINT STATUS
2646 01 170127 (040000 LOFPS 8040000 'SET FID
2647 01 17437 002426 LDF LONUM, RCO :LOAD ACO WITH A RANDOM NUMBER
2648 01646 172537 002436 LDF HINUM ACI :L0AD AC1 WITH A RANDOM NUMBER
e | Wit LDFps cooqﬁﬂcoa O A R e e e URXCEPT OVERFLOW AND UNDERFLOW
81233 6@? 8?2518 001110 MOV 8.+6, SLPAOR Engsﬂu “%&8’5

RO
ALk

; YRR IITRTRTITTILIIISLILIIEL ST AR 2222222222022 22222222222 ]




EO6

FPU RDD/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) 0OM-MAY-77 18:18 PAGE SM SEQ 00SS
DOFPDB.P11  OM-MAY-77 17:30 137 EXERCISE DIVF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MOOE
i

as% 16510 172600 ACO, AC2 :LOAD ACO INTO AC2

2656 016512 179601 DRET?: °I"Fp5 RC1 AC2 :DIVIDE mlT}erT:OPOINT STATUS

o Bieedd ADBF BEES oceuno 'énF EPR crpe 212 EbP

2659 016526 001403 3 ocgk;s | : BRANCH IF OK

g BieeR 1fdeTE 0°=® Ent}m e ae&%m

2663 01653 005737 002400 DERR7: TST $FPS Emoa BIT SET ?

ﬁ “53 100014 BPL DTIST? DONT GET r$cxrcn

1 1 002364 §TST  FEC YE$ CHECK STRTUS

2667 1@ 023737 002364 002402 cHP rEc,erc ; CHECK “’f FLOATING EXCEPTION CODES
ﬁ" i 1401 BEQ x

2 73 16560 1 ERROR FEC xs monc

2671 016562 023737 002366 002404 1S: cHp FER, $FEA : CHECK FLOATING PC

2672 016570 001401 BEQ pTst? BRANCH IF 0K

gg 016572 104026 ERROR 26 : WRONG ADORESS IN FEA

2675 016574 173702 DTST?: CMPF  RAC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSMER
2676 016576 170000 CFCC 0R C’ém CONDITION CODES
2677 016600 001427 BEQ DEND7 msr%

%g ol iz gggmsnsmz ron FORTRAN imccxmcxss

5680 016606 062737 000001 002410 ROO 8l Ansue %Wm

2681 016614 005537 002406 ADC ANS 1

2682 016620 173737 00MN06 CHMPF  ANS1,AC3 CX ANSHERS AGAIN

2683 016624 170000 CFCC comr rLoanm CONDITION CODES
2684 016626 001414 BEQ DEND? s BRANCH IF

2685 016630 162737 000002 002410 SUB 82, ANS1+2 occasn:mmms&zn

2686 016636 005637 002406 S8C ANS |

2687 01664 173737 002406 CHMPF  ANS],AC3 : CHECX ANSMERS AGAIN

2688 016646 170000 CFCe copv FLORTING CONDITION CODES
22 20 B8 e S N

gﬁ Bluﬁ 104013 RROR Tg AND FOR DI E

gg 016660 005037 002362 DEND7: CLR FPS :CLEAR FPP FPS BUFFER

2695

P

2698 cREEREEE ARG REERRERER RS ER SRR SRR R R AR E SRR R R R RN RS EEEEEEE LR
2699 hssr 40 EXERCISE DIVD, OVERFLOW AND UNDERFLOM INTERRUPTS OFF, TRUNCATE MODE
2700 R ERREEEEEE R R RS AR RE RN R R R SRR RS RS R R R R R
2701 016664 000004 $4T40:  SCOPE

S5 Oltir 0157y oweds D950 R Err R R O I N FORTRAN ASHER
S04 Oltoas Mok Do o R gL IE SIS 1N

o2 ik o o & A R T

016716 % 364 CLR FEC :CLR FPU FPE FER
2708 016722 005037 002366 CLR FER :CLR FPU FER BUFFER
2709 016726 004737 023332 ISR PC, RANDLY :GET RANDOM INPUT DATA




—_— . — -y

FOB

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) O4-MAY-77 18:18 PRGE 55 SEQ 00S6
DQFP0B.PLI ON-MRY-77 17:30 THO EXERCISE DIVD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MOOE

gi? 8‘2% m 852& JQ‘) kq“'ﬂa&” smen POLISH MODE (
g S B R B R BElie B WA

gi; 016754 SPOPX ; POP 4 uoaos AND EXIT POLISH MODE
016760 O 37% HOV SFPS RO ;DISPLAY FLORTING POINT STATUS
2718 016764 1'}01 m ;SET FID AND FD

£

SR L88 HINR, E.”c? it 2T KHTH A RGO MrEER

81
5752 §i77&r}"ln 127 %‘2‘1*8 LDFPS laﬁé%a LRN IN?E&PTS% EXCEPT OVER AND UNDERFLOW

'\ 2722 1
2723 017010 012737 017016 001110 MOV 8. +6, SLPAOR ncsa LOOP RDORESS'
2725 ; BEEEREBREF AR LR AR EEEER LB RREREREAERAREERER R ERERERE R TR EER
2727 017016 172600 LDD ACO,
2728 017020 174601 DRET10: DIVD RCI,%S bf?ocxgm xm
2729 8}’032 goa:;? ££ 50 (s:gps Fg srps STORE FLOATING POINT STATUS
2731 017034 001403 BEQ DERR1D a%muwfox
2732 017036 174237 002406 STD RC2, ANS1 :GAVE FPU ANSHER
anam 017042 104G22 ERROR 22 :FPS ERROR
2735 0170 005737 002400 DERR10: TST SFPS :ERROR BIT SET *?
273% 017050 100014 BPL 0715710 :NO, DONT GET FEC/FER
2737 017052 170337 002364 STST  FEC :YES, CHECK STATUS
2739 017056 %azg‘z 002364 002402 cHP FEC, SFEC : CHECK THE rLonnm EXCEPTION CODES
740 017064 001401 BEQ 18 'BRANCH IF OK
Qé 017066 104032 ERROR 32 ‘FEC IS WRONG
2743 017070 023737 002366 002404 1S: CHP FER, $FEA : CHECK FLORTING PC
2744 017076 001443 BEQ DEND10 BRANCH IF OK
msm 017100 104032 ERROR 32 : JRONG RDORESS IN FER
2747 017102 173702 DTSTI0: CMPD  RC2,RC3 : COMPARE FPU ANSWER TO FORTRAN ANSMER
2748 017104 170000 CFCC : COPY %oa cém CONDITION CODES
2749 017106 001437 BEQ DENDLD
22;55111 7110 174 écomsusms ron FORTRAN imcc:.mcxes
2752 317114 G:E;g; % 002414 958 sl Ansus ?ﬂcv&rzm %Emsscn
2783 017122 005537 002412 ADC ANS 144
2754 017126 005537 002410 RDC ANG 142
2755 017132 005537 002406 ROC ANS |
2756 017136 173737 002406 CMPD  ANS1,AC3 :CHECK RNSWERS AGAIN
% 017142 fn CFCC : COPY n.omxnc CONDITION CODES
017194 EE% BEQ DEND1O BRANCH IF 0K
2759 01714 162737 000002 002414 SUB 82, ANS1+6 : DECREMENT FPU ANSMER
g = A
¢+
2762 017164 % 002406 58C ANS |
i 2763 017170 173737 002406 CMPD  ANSI,AC3 : CHECK ANSWERS AGAIN
27684 017174 170000 CFCC :COPY FLORTING CONOITION CODES
2765 017176 001403 BEQ DENO10 :BRANCH IF OK




GO6

FPU RDD/SUB/MUL/DIV RANDOM EXER MACYL1l 27(1006) O4-MAY-77 18:18 PAGE Sb SEQ 0057
DQFPDB.P11 ON-MAY-77 17:30 T40 EXERCISE DIVD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MOOt
017200 174237 002406 STD RC2,ANS] ; SAVE FPU ANSHER
017204 104014 ERROR 1M ;FPU AND FORTRAN DISAGREE
017206 00S037 002362 DEND10. CLR FPS :CLERR FPP FPS BUFFER

;RRR SRR ERE AR R AR R R R AR R AR AR AR SR AR RE R AR ERRRARNRARE RN

2759
2768
sgq
2771
2772
2773
7™
% nssr i EXERCISE DIVF. INTERRUPT DISRBLE SET, ROUNDING MOOE
Iilll!llllll!ll!!!l{lli{ll!’llllllliillllllllllll"llillllil{}l
2777 017212 000OOM t&Tyl:  SCOPE
2778 017214 012737 01736 002376 MOV T11,EXPFEA m?a INSTR BEING TESTED
2779 017222 012737 047400 002400 MOV 804 ' SFPS IE BITS IN FORTRAN ANGHER
2780 017230 005037 002402 CLR $FEC :CLR FORTRAN FEC
2781 Ol7eM 005037 0024M CLR $FEA :CLR FORTRAN rsn
ea;g glgg %v 362 CLR FPS :CLR FPU
1 74 B4 CLR FEC :CLR FPU FE rrsa
2785 giresu 2 9_%,3 gnma &? E&%&“‘ﬁ'@ﬁ?‘&m
S7% 017560 %’g e TR0 LGAM HIfum
2787 017268 0OOMM37 023506 JSR RY, SPOLSH ENTER mxsunooe
2788 017270 023510 002426 SPUSH ,LONLM PUS“S%? gmcx (LONUM
2789 017274 023X5i0 00243% SPUSH  HINUM : PUSH TACK (HINUM
2790 017300 02636 SOIV ,noonsssorromnm DIVIDE
aa;gé 017302 023540 002416 $POPX  ,ANS2 :POP 2 MORDS AND EXIT POLISH MODE
2793 017306 013700 002400 MOV $FPS, RO :DISPLAY FLOATING POINT STATUS
2794 017312 170127 040000 LOFPS  #040000 'SET FID
2795 017316 172437 002426 LDF LONUM, RCO ,L%WHYHAWMH{R
279 017322 172537 00243% LOF HINUM AC | L ncxumnmoonwn
2797 017326 172737 00416 LOF aNs2 , AC3 :LORD AC3 WITH THE SUM
2798 017332 170127 ON7900 LOFPS 8047900 "SET INTERRUPT DISABLE AND INTERRUPT BITS
2793 017336 012737 017344 001110 MOV 8. +6, SLPROR ‘RESET LOOP ROORESS
Eajé CREEEREREBEEEREREREE R AR HRN AR R R R R R AR R AR AR R AR
2803 0173% 172600 LDF ACO, ARC2 :LORD ACO INTO AC2
2804 017346 174601 DRET11: OIVF  ACl,AC2 oxvmc AC1 INTO AC2
2805 01730 170237 002362 STFPS  FPS’ :STORE FLOATING POINT STATUS
2806 017354 023737 002362 002400 CHP FPS, SFPS : CHECX
2807 0173%2 001403 BEQ DERRL L BRANCH IF 0K
2808 017364 174237 002406 STF AC2,ANS] :GAVE FPU ANSMER
aag?g 017370 104016 ERROR 1b : FPS ERROR
2811 017372 005737 002400 DERR1L: TST SFPS ERROR BIT SET 7
2812 017376 10004 BPL DTST!! DONT GET FEC/FER
sg}a 017400 170337 00238M STST  FEC vsé CHECK STATUS
281S 0I7404 023737 002364 002402 CHP FEC,SFEC :CHECK THE FLOATING EXCEPTION COOES
2816 0179412 001401 BEQ 18 ' BRANCH IF OK
gig CI79IN  10M026 ERROR 26 :FEC 1S WRONG
2819 017416 023737 002366 002404 1S: CHP FER, SFEA s CHECX rLoanncPc
2820 017424 001401 BEQ pTstii ' BRANCH [F
2821 017426 104026 ERROR 26 moucnooness IN FEA




HOB

FPU RDD/SUB/MUL/DIV RANDOM EXER MACYLl 27(1006) O4-MAY-7? 1B8:18 PAGE 57 SEQ 00S8
DQFPOB.PI1  OM-MAY-77 17:30 Tyl EXERCISE OIVF, INTERRUPT DISABLE SET, ROUNDING MODE
ﬁg 017430 173702 DTSTI1: CMPF  AC2,RC3 : COMPRRE FPU ANSWMER TO FORTRAN ANSWER
28 gmg 597?3?2 CFCC - COPY oe&en& COMDITION CODES
g K pensBH e ForTRAN x%ﬁc ;
017436 174237 002406 $TF AC2, ANS | -SAVE FPU ANSHER
ﬁlaﬁ % m 002410 gg‘ 8l llmsua - DECREMENT FPU ANSHER
g CFCC gﬁx,ma ;cr:cxn TING ggx’nm CODES
z&‘é 8177:';3 60% eeg DEND11 % ?? &(
2833 017964 174237 002406 STF AC2,ANS| :SAVE FPU ANSMER
28BN 017470 10M013 ERROR 13 :FPU AMD FORTRAN DISAGREE
% 017472 005037 002362 DENDLLl: CLR FPS : CLEAR FPP FPS BUFFER
2839
2840 s+ HEIHHHEHEHE NS HHHHHHHHHHH S HHHHHHHHHHHHHHHHHHHHHHHHHH
2841 : BTEST 42 EXERCISE DIVD, INTERRUPT DISABLE SET, ROUMDING MOOE
o84e --lllillIlll!!lllIllllllii!l{i{Ili{il{}{liii{ll!{lli‘iiiillllI{li
2843 017476 00000 t8T42: SCOPE
28W4 017500 012737 017632 002376 MOV SDRET12,EXPFEA ;%a ?r gﬁm %}ng resrg
284S 017506 012737 ON7600 002400 MOV 8047600, SFPS : 20) 1E 61TS IN FORTRAN ANSHER
% g{rsw oosaa; 0o2402 Etg srzg ;% Eomm FES
017524 %ﬁ’ %352: CLR ?Fpg Egua r% rPs| BUFFER
017530 37 002364 CLR FEC :CLR FPU FEC BUFFER
01734 005037 002366 CLR FER :CLR FPU FER BUFFER
oirsw 00N737 023332 JSR "C:R“",ﬁ‘,ﬁm :GET RANDOM INPUT DARTA
8{% ﬁ? %i& JSR h-z $POL SH Esnranmxsn mosT ‘L |
1@ §§1 8?& iPmu& * HINUM 5&&4%&&7 K (HINOM)
017564 02636M SDIV : ADORESS OF FORTRAN DIVIDE
017566 023540 002416 SPOPX  ,ANS2 'POP 4 WORDS AND EXIT POLISH MODE
017572 013700 002400 MOV SFPS, RO :DISPLAY FLORTING POINT STATUS
017576 170127 OMN0200 LDFPS 8040200 'SET FID FD
017602 172437 002426 L0O LONUM, RCO :L0AD ACO WITH A RANDOM NUMBER

7606 172537 002436 LDD HINUM RC1 :L0AD AC1 WITH A RANDOM NUMBER
76l 172737 002416 LDO ANS2, AC3 :LORD AC3 WITH THE SUM

01
03} ]
8% 412% BIB oouno 875 O Weon  iRELEIIBGR RGoRIEEE O INTERRUPT B1TS

AN 222222222l i st aidettasatidd ot tiiliasstetasd sty

01% 172600 LDD ACO, AC2 :LORD ACO INTO AC2
01 174601 DRET12: DIVD  RCI,RC2 :DIVIDE AC1 INTO AC2

017634 170237 002362 STFPS F : STORE rbsonunc POINT STATUS
017640 023737 002368 002400 CHP FPS SFPS "CHECK F

017646 001403 BEQ DERR12 ' BRANCH IF OK

017650 174237 002406 STD AC2, ANS1 :SAVE FPU ANSWER

017654 10M022 ERROR 22 :FPS ERROR

RERMRRRE L L LSRR,

017656 005737 002400 DERRI2: TST $SFPS ;ERROR BIT SET ?
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FPU RDD/SUB/MUL/DIV RANDOM EXER MRCYLl 2771006)

OQFPDB.P11 SN-MAY-77 17:30

017662
01766M

017670
017676
017700

017702
017710
017712

017714

17756

002364 002402

002366 002404

106

04-MAY-7? 18:18 PRGE S8 SEG 0059
EXERCISE DIVD, INTERRUPT DISRBLE SET, ROUNDING MOOE
75T12 ; T GET FEC/FER
E%‘n PE% ;QS,DE?ECK sm?us
CHP FEC, SFEC :CHECK THE FLORTING EXCEPTION CODES
BEQ 18 : IF 0K
ERROR 32 :FEC IS WRONG
CHP FER, SFER s CHECK FLORTING PC
BEQ prstie -BRANCH IF OK
ERROR 32 : MRONG ADORESS IN FER
CMPD  AC2,RC3 :COMPRRE FPU ANSWER TO FORTRAN ANSWER
g% c ; COPY on&cnrz CONDITION CODES
: iﬂnsgﬁfé& FORTRAN I&gﬁc? )
470 AC2, ANS1 :GAVE FPU AMNGHER
% 8] ih:squs : DECREMENT FPU ANSMWER
ibel
e &Méi AC3 cX N
Er”c8 ! E'fﬁv n.' 'ﬁ'ﬁﬁ 8%1710:4 CODES
DEND12 {BRANCH IF OK

BEG ;
BRor 19 {PBU ARD FORTREN DISAGREE

DENDi2: CLR FPS ;CLERR FPP FPS BUFFER

o o IS0 03 330 30 3 00 30 0 338 30 3 30 0 3 0 38 01 SO0 0 90 2 SHE SR BRI O SR B B B

BTEST 43 EXERCISE DIVF, INTERRUPT DISABLE SET, TRUNCRTE MODE
-'lll!l!il!i&l!lil{li!lll{lilil{llliilllllllill!lllliiiillll!llli

SCOPE
MOV sORET13,EXPFER ;RDOR OF INSTR BEING TESTED
MOV 8047440, SFPS ;SET FID AND IE BITS IN FORTRAN ANSKER

CLR SFEC ‘CLR FORTRAN rEc

CLR SFER :CLR FORTRAN FER

CLR FPS :CLR FPU FPS BUFFER

CLR FEC :CLR FPU FEC BUFFER

CLR FER :CLR FPU FER BUFFER

ISR PC, RANDL2 :GET RANDOM INPUT DATR

js“gm quspwéuw 'ENTER POLISH MOOE

SPUSH  , LONUM Esusu a”%e%’é ON STACK (LONUM)

sptlxeu " HINUM : PUSH gsuomg o?ng‘m?viuxu)
oPX ,ANS2 5389“5 uo%s ExIY PoLIsH MODE

MOV $FPS, :DISPLAY FLOATING POINT STATUS

LOFPS  sQuOOC. :SET FID

LOF LONUM, ACO :LORD ACO WITH A RANDOM NUMBER

LOF HINUM AC1 :LORD ARC] WITH A RANDOM NUMSER

LOF ANS2, AC3 'LORD AC3 WITH THE SUM

LDFPS 8047440 +SET INTERRUPT DISRBLE AND INTERRUPT BITS




JOb

FPU ROD/SUB/MUL/DIV RANDOM EXER MACY!l 27(1006) ON-MRY-?77 18:18 PRGE 59 SEQ 0060
DOFPOB.P1:  OM-MAY-77 17:30 43 EXERCISE DIVF, INTERRUPT DISABLE SET, TRUNCATE MOOE
020116 012737 020124 001110 MOV 8. +6, SLPROR :RESET LOOP RDORESS
H T Yy YIYRYIYIRRYT IR RISIE ST SR LS RAS LIRSS 22222222222 2 )
2938 oeo{a {mon ORET13 var nco,%s :LORD ACO INTO AC2
P0) : ’
2B Y geae HA BRI s
242 ggma %?585 BEQ DERA13 %«cu‘?
243 020lW4 174237 002406 STF AC2, AS] SAVE FPU msscn
mm 0620150 104016 ERROR 16 FPS ERROR
ewg ise ?05733 002400 DERR13: TST s;p?la : ERROR a; e /FER
Sziem 1& 002364 p%r 953 'v‘?g lg:tcx sm?
2950 02016% 023737 002364 002402 CMP FEC, $FEC : CHECK n-; FLORTING EXCEPTION CODES
;_-2355}3 020172 001401 BEQ 1$ ' BRANCH |
020179 104026 ERROR 26 'FEC IS monc
2954 020176 0237371%1 002366 002404 1S: cn; ngﬁgsn ;crscxrga ING PC
ﬁ 5%& 1 Eﬁnon 26 W SS IN FEA
2958 (020210 173702 DTST13: CMPF  RC2,RC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
2959 0eGel2 170000 CFCC : COPY FLOATING CONDITION COOES
2360 020214 001427 BEQ DEND13 : ANSHERS CHECK
2361 comsnsms ron FORTRAN YNACCURACIES.
2962 020216 174237 002406 §TF -GAVE FPU ANSHER
2963 020222 062737 000001 002410 noo u hns1+e : INCREMENT FPU ANSMER
2964 (020230 005537 002406 ADC aNS |
G2 1mum gf-r'?é ANS1,AC3 c‘“n T ﬁ commou CODES
" [ 4 '
529 0503 doiaig DEND13 Snmcu >
2968 (020 162737 000002 002410 SU8 82, ANG1 +2 : DECREMENT FPU ANSHWER
2369 (020252 005637 002406 SBC ANS |
2970 020256 173737 002406 CMPF  ANS1,AC3 : CHECK ANSWERS AGAIN
2971 (020262 170000 CFCC :COPY FLORTING CONDITION CODES
2972 (02026M 001403 BEQ DENDI3 BRANCH IF OK
2973 (020266 174237 002406 STF RC2, ANS :SAVE FPU ANSMER
2974 020272 104013 ERROR 13 :FPU AMD FORTRAN DISAGREE
mi 020274 005037 002362 DEND13: CLR FPS :CLERR FPP FPS BUFFER
2978
2979
2380 o 333363 3395 398 396 30 35 3 395 0 3095 38 38 36 3163 6 38 46 -3 0 30 35 38 300 JH9H 05 00 90 3 35 30 98 3020 0 3 06 30 9 0 0 0% 3 B 8 4
2381 hssr 4y EXERCISE DIVD, INTERRUPT CISARBLE SET, TRUNCATE MODE
2982 lllll!lllllll!llllllllllHl‘lllillll“"l"llillllili!lllllilil
2983 020300 000004 t&Ty4:  SCOPE
2904 020302 012737 020434 002376 MOV 8DRETIN, EXPFER ;ROOR OF INSTR BEING TESTED
2985 (020310 012737 0M7640 002400 MOV 8047640 $FPS  ISET FID AND IE BITS IN FORTRAN ANSWER
2386 020316 005037 002402 CLR $FEC :CLR FORTRAN FE
2387 (20322 005037 00240 CLR SFER :CLR FORTRAN FER
2988 (020326 005037 002362 CLR FPS :CLR FPU FPS BUFFER
2989 (020332 005037 002364 CLR FEC :CLR FPU FEC BUFFER




FPU ROD/SUB/MUL/DIV RANDOM EXER MARCY1L 27(1006)

DQFPDB.PLI

Eﬁﬁééﬁéﬁégﬁiiﬁﬁﬁﬁﬁﬁﬁi

S
OO NN E W —

N R eER EER NN IERRS

ON-MAY-77 17:30

@%‘8 %‘&

13700 002400
70127 Q40200

0

1

172437 00c4eh
;gmooeqas
12737
170127
012737

175601
170037

1
17Me 002406
104Ge2

005737
100014
170337 00236M

023737 002364

001401
104032

625% 00dl
00S537 002412
005537 002410

u e

deEes BB%RS

005637 002410

v B

001110

002404

002414

002414

T4

DRETINM:

DERR1N:

18:

DTSTIN:

KOG

O4-MAY-77 18:18 PRGE 60 SEQ 006!
EXERCISE DIVD, INTERRUPT DISABLE SET, TRUNCATE MODE

C%n P RANDLY &R RROOR TRUT DAt

Loiu« wan
b I R
gﬁg " HINUM :&Ei & (H run
$OIV .moasss OF FORTRAN 91
$POPX :POP 4 WORDS AMD EXIT POLISH MODE
MOV $FPS, RO :DISPLAY FLOATING POINT STATUS
LOFPS  #Q4G200 :SET FID AND FD
LDO LONUM, RCO ;L% ACO u*m A RANDOM NUMBER
tgg Hlubcggl ;Lom gccx ﬁxm “FE SUM R
LDFPS m;éwo ’%er mgm.m DISARBLE AND INTERRUPT BITS
MOV 8. +6, SLPROR :RESET LOOP ROORESS

L a2 2222222222222 222 ]/

 HRRRR R I B

5% 38?235 bﬁocmgci INTO

STFPS :STORE FLOATING POINT STATUS

A i B

S msx FPU msw:n

ERROR 22 :FPS ERROR

ST Emoa BIT SET ?

L A BoRt 2T FEC,FER

STST  FEC vss CHECK STATUS

CMP FEC, SFEC s CHECK n: FLOATING EXCEPTION CODES
BEQ 1S :BRANCH IF OK

ERROR 32 :FEC IS mouc

&?3 ‘%21?5“‘ s CHECK ngnnnc PC

ERROR ge ;uaomE n&o&s IN FER

O AR I R R e
%5 penouy FOARA S b

comensmz ron FORTRAN imccmnclss

308 u Msue. mrtmm?u‘znswn

ADC ANS 1 +4

ADC msra

‘cq%o 2221,903 : CHECK ANSWERS AGAIN

crcC :COPY FLORTING CONDITION COOES
BEQ DENDIY :BRANCH IF OK

S A2 ANeLs6 'DECREMENT FPU ANSWER

SB8C ANS1+2

60 Anel

MPD  ANS1,AC3 : CHECK ANSWERS AGRIN




LOb

T4Y EXERCISE DIVD, INTERRUPT DISM.E SET, TRUNCRTE MOODE

FPU RDO/SUB/MUL 701V RQ'DOH EXER MACY1l 27(1006) O4-MAY-77 1B8:18 PAGE b
DQFPOB.P11 O4-MAY-77 17:30

g el -

30‘09 020620 104014

3051

020622 00S0C7

cG

2362

géc NOLY %T&m CONDITION CODES
%2,&‘61 FPU ANSKER
ERROR 1M FPU AND FORTRAN DISAGREE

NDENDIY: CLR FPS ;CLEAR FPP FPS BUFFER

SEQ 002




MOb

-MY 7? 18: éB DWE%RCISER SEQ 0063

WM%YW SOXER MACY1] 27‘.&0%)
i

; I IR YIYYYRRYOYCREOYSRYYRIRYRYRR RIS SE SRR IS LSS E
% hssr 45 ROOF MULF, DIVF EXERCISER
1‘ élilll}iilm{l{lliilIlilhllllilllllllﬂilil HEERRE A EREEEEEREEN
3055 020626 0000OM T¥S: SC
2056 u%mou OVERFLOW INTERRUPTS OFF; TRUNCATE MOOE
3058 (20630 012737 00040 002400 MOV 8440, SFPS : GOF THARE STATUS
3059 029636 005037 002402 CLR $FeC’ :CLEAR STATUS
060 0cXk42 005037 00240M ctg grzn ;
T BRE BBY Bk (R FE E
xnmu 020b56 005037 00236E CLR FER ;
065 020662 004737 %233% ISR PC, RANOL2 .GET & FLORT RANDOM NUMBERS
3066 000666 002446 76 . WORD |, 0Py :
067 020672 004737 023342 ISR PC, RANDL2 :
3068 020676 gwss _WORD  0P2,0PS :
3069 020752 737 0232 18: ISR PC, RRNDL2 ;
3070 002466 002516 _WORD  0P3, 0P
3071 020712 032737 07.600 002516 BIT 8077600, 0P6 'LET'S NEVER DIVIDE BY ZERO
3072 020720 001770 BEQ 1S :EXPO OF OP6 IS ZERO, SO GET ANOTHER
307453 020722 00M437 023506 JSR R4, SPOLSH . ENTEP POLISH MODE TO CALCULATE:
3075 020726 023510 0024946 SPUSH 0Pl ;
338;9 02073 gasw 002456 SPUSH | OP2 :
020736 $SUB ! ANS2 = (OP1-0P2) ¥ (OP3+0P4/0P6) ¥ OPS
3078 020790 023510 002466 SPUSH ,0P3 :
3079 0207\ 023510 002476 SPUSH . OPY :
080 020750 023510 0062516 SPUSH | OPB :
081 (207N 02636M $OIV :
3082 02075 023566 $A0D ;
083 020760 025244 SMUL ;
3084 (020762 023510 002506 §PUSH  ,OPS :
33085 020766 SMUL :
3086 020770 023540 002416 §POPX  ,ANS2 :
% 020774 170127 040000 LOFPS cmooooo :NO cnech(s
20 BiSR 5% Bk R SRe RS | S Lo0%, T 06E AN
33(;35 621010 012737 021016 00110 MOV 8. +6, SLPAOR :RESET LOOP RDDRESS
093 HH Y Y 1222222222222 22X YIS TYR YR 2222222322222 2222 32 2
ﬁ 021016 170127 0OOMM0 LOFPS 800040 . INITIAL FPS
0% 021022 172537 00446 LOF OP1,AC] :ACL <- OPl
3097 021026 173137 002456 SUBF  OP2,ACI ‘ACl (- OP1-0P2
3098 021032 172637 002476 LOF 0PY AC2 ‘A2 (- OPY
3099 02103 174637 002516 DIVF 'RC2 tRC2 (- OP4/0PG
3{00 oaime i;ﬁ:i? 002466 288; 893 nci ;gce :- (()P3+0P‘4/)"
I Rl —— TERE E TR TR R < o
o A o SRRl PR o
3& BSLSEE 14 gco ETgfl gﬁm 3
3107 021070 174137 002406 STF ACI,ANSIL : SAVE FPU ANGKER
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FPU ADD/SUB/MUL/DIV RANDOM EXER MACYll 27(1006) OM-MAY-77 18:18 PAGE 63 SEQ 0064
DQFPOB.PI1  ON-MAY-77 17:30 TYS RDOF, SUBF, MULF, DIVF EXERCISER

glﬁ 021074 104033 ERROR 33 :FPS ERROR

i 021076 173401 ETST1: CMPF  ACI,RCO :ANSWER OK 7 (FPU:SOF TWARE)

3111 021100 170000 CFCS : COPY CC~S

gﬁg 021102 001436 BEQ EEND1 : ANGWER CHECKS

114 . COMPENSATE IN LOB FOR INACCURACIES

gﬁg 021104 174137 002406 §TF RCI,ANSI :FPU ANSWER

117 02111 002410 +2,ANS142  ;GET (SOFT-ANS) - (FPU-ANS)

e Bl 8L B 2R R ;

3119 021122 163737 002416 002406 SuUB ANS2+0, ANG140 |

3120 021130 100011 8PL 108 ' ALWAYS MAKE +

3{21 oaﬁaa 005137 002410 c&q %112 .

3153 gu@ % 002410 Soo 81, ANS142 :

g{aag 021150 00S537 0C2406 RDC ANS1+0 :

1 002406 108:  IST +0 :

gig ﬁii?& W BNE E'Eﬂl ! IF NONZERO IN 16 HOB, SIGN/EXP/FRAC DIFFERS
3129 021162 023727 002410 000006 ) ANS1+2, 86 ALLOW +/- & IN LSB OF FRAC
§{£ 021170 003403 BLE EEND] :BR IF OK

132 021172 174137 002406 EERR1: STF AC1,ANS] :FPU ANSWER

gig 021176 104035 ERROR 35 : ANGHERS DON’T CHECK

gig 021200 00S037 002362 EEND1: CLR FPS -CLEAR BUFFER

3137

3{39

glag HH HH 535535353 3 3 33 33 5 33 3 96 9 J-08 95 96 36 98 36 34 95 9 369 36 3 S0 90 30 3836 3 3030 3 30 030 990 36 3 38 3 3 4 3 3 %
3141 L ETEST 46 ADDD, SUBD, MULD, DIVD EXERCISER

3142 .. lll»lii!!ll'll}!iill*llI'Il‘ll!ll“l*“ll“llll“ll!!!llllll!lllli
3143 021204 0000 tSTye:  sCOPE

g{:g - UNDERFLOW, OVERFLOW INTERRUPTS OFF; ROUND MODE

314 021206 012737 000600 002400 MOV 600, $FPS s SOF TWARE STATUS

3%:7 oeiew uosoa‘/'? 002402 cn.s sgsg :CLERR STATUS

398 o158 B3R BBsiE R M ;

3150 021230 005037 002364 CLR FEC :

gigé 0212 005037 002366 CLR FER ;

3153 021240 004737 023332 JSR PC, RANDLY :GET & DOUBLE FLORT RANDOM NUMBERS
3154 Colo44 002446 002476 WORD  OP1,0PY :

3156 021250 00N737 023332 JSR PC . RANDLY :

3156 (021254 002466 002456 .WORD  OP3,0P2 ;

3157 021260 004737 023332 18: JSR PC. RANOLY :

3158 (21264 002516 . WORD 0P6 ;

3159 021270 077600 002506 BIT 8077600, OPS 'LET’S NEVER DIVIDE BY ZERO

3160 021276 001770 BEQ 1t :0PS IS ZERO, TRY RGRIN

3161 021300 032737 077600 002516 BIT 8077600, OPH :

315 021306 001764 BEQ 18 :0P6 IS ZERO, TRY RGAIN




3

:

Wi

e
£0

5 S5k Eéﬁiiiﬁﬁgﬁﬁ”"

REBIF VAT ITESFRE

BE KKK BRKCRRRRERKERR

P pe
£

LWL
BBBIFREE
K
£
=

82
cloli
L L L L
PRI

w
3

BRSRA S

i

HRKRRIRRN
DONOTNLEWNN—D

RERERERNLE
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2
9

[ ] Pt Pt Pt Pt Pumt Pt Prusth Punt
= Qgé
-
B4Y

3

&

2
9

s~—-
=52 &

174137

5

bef

£
s

SES

’5

E

00s1

9

Qe

252

002476
002516

?

1

RiE

002476
002516

002362
002362

chiRorn?

001110

002414

002412

002410

——— et Ae.. . F_ i — . e——, “——

BO7

W mroon &)GR MRCY!1 27(1[15) &MY-W 18: 68 DP%EXERCISER
U)"N37

R4, $POLSH ;ENTER POLISH MODE TO CALCULATE:
30 oﬁx ;
§PUSH | OP3 : /OP1+0P3\  /70P2-0PY\
i ANS2 = [e-oo--- I & Jeeoeomme- 1
% , OPS : \ OPS 7/ \ OPp /
$PUSH  ,0P2 :
, OP4 :
: ,0PB :
SOV :
 ANS2 :
LDFPS  sONG200
% g«s& %o GET sornmz ANSUER
oy SRR R o Rooness
HH 3 33 5 -8 35 3-3-3 3 - -3 3 30 BHE 35 3% 48 300 OO0 0300 ST S IO 5 3 0 8 B 1
t%PS w :INITIAL FPS
1,RC1 1 (- OP1
RDDD  OP3,RCI ,ncx (- OP1+0P3
DIVD  OPS,AC! ‘Al (- (OP1+0P3)/0PS
LDO 0P2 . AC2 ‘A2 (- 0P2
DsmI 0PY . AC2 +RC2 :- C(PE-M )/
quB %3&% 3.97 (- (gf;%)/gguopa-omnops
STFPS  FPS :STORE STATUS AFTERNARD
cHP rpg grps : CHECK STA
BEQ eTst : IF
STD ACI,ANS] :GAVE FPU ANSHER
ERROR 3N :FPS ERROR
CMPD  RCL,ACO . 0K ? (FPU:SOF THARE)
CFce :COPY CC-S
BEQ EEND2  ANGMER CHECKS

'S(f‘gPENSQTE L"}SLOB FOR Im&‘ﬁm

FN'SEI‘:& ,ANS1+b GET (SOFT-ANS) - (FPU-RANS)
142

ANS1+0

ANS2+4, ANS 1 +4

ANS 142’

RLMRYS MAKE +

359EREREEE R
&
L

SEQ 0065

—— - ————
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FPU RDD/SUB/MUL/DIV RANDON EXER MACY11 27(1006) O4-MAY-77 18:18 PAGE 65 SEQ 0066
DGFPDB.P11 ON-MRY-77 17: T46 SUBD, MULD, DIVD EXERCISER

k1) ADDD,

2 i BE B B OBE,

1 1 00241M R0O 146 :
3223 oe{gclls 005537 oueqxg RDC if' :
25 Blele B8 sk A 236 s
% uaisaz 0NS737 002406 108:  1SY ANS1+0 - 20 IN 16 HOB. SIGN/EXP/FRAC DIFFERS
ﬁ && 8&9&? 002410 ?'5 E}E?fa : ONZE ' :
3230 021634 001007 BNE EERR2 :IF NONZERO IN 16 H-MOB, FRAC-B8 DIFFERS
3231 02163% 005737 002412 75T ANS 1 +4 :
% 021642 001004 BNE EERR2 : IF NONZERO IN 16 L-MOB, FRAC-C DIFFERS
2N ORI6WN 023727 002414 00000S CMP ANS 146, 85 ALLOW +/- S IN LSB OF FRAC
323} 021652 003403 BLE EEND2 BR IF OK
maaaa 021654 174137 002406 EERR2: STD AC1,ANS] :FPU ANSHER
gg 021660 104036 ERROR 36 : ANGHERS DON'T CHECK
N0 021662 005037 002362 EEND2: CLR FPS :CLERR BUFFER




D07

FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006) O4-MAY-77 18:18 PAGE bb SEQ 0067
DQFPDB.P11 46

il

3243

15

S S B R N R A B

;

R R

gk

021700

g

NONN
el T
o £O

RER RREEEEEE BB RBRE
gdd dFiddwdol o

021764
021764

021774
022000

O4-MRY-77 17:30

Get gues

00S037 001102

012701 010000

@m 000144
142

000137 003516

i

4
588
Fas

157220

RDDD, SUBD, MULD, DIVD EXERCISER

H Y Y YIEYYYIIIEYIYYRRITYR SRR IE AR YIRS SISO S LSS LL
'8BTTL  SUB PRSS END CONTROL

T e O RIPLINIOS -
CLR STSTNM Z‘P TEST a8 WHEN DONE WITH R PRSS
s IF TEST ONMLY EITHER HFP OR WFP, ENTER “EOP™ ROUTINE DIRECTLY

; IF IN ALTERNRTE WFP/WFP_MODE

ENTER COF moUTINe Y. P TEST 1P 1T,

TESTING szauence s mss:i b %
MED RMHAM] ;GET WHAM] INTO RO
BIT §81TOM, RO 1=HFP nésé
BEQ SEOP EXIT IF NONE '
BIT 8SHO1 , 3SHR : 1=HFP OR WFP TEST OMLY
BNE SEOP :D=ALTERNATE HFP AND WFP TESTS
MOV ma Rl :HFP PRESENT, AND IN ALTERMNATE MOOE;
g’ﬁ % &mm AG(5>=BIT12=HFP ENRBLE FLRG
BIC R1,RO cum BIT 12
BR 28’
18 BIS R1,RO sn BIT 12
28 MED WFLAG :REWRITE FLRAGS
BIT :HFP OR WFP NEXT ?
BNE ssz ' IF HFP AGRIN, STRART NEW PRSS
I S¥SUBPRS :IF WFP, NEXT' SUBPRSS

o 5 AR B I I I IHEHHHEHHHEHEHHHHHHHHHHHHHHHHHHEHE
.SBTTL END OF PRSS ROUTINE (MODIFIED SYSMAC)

- #INCREMENT THE NUMBER (SPRSS)
: #L0OP FOR ass TO mxe n PRSS
:%F suum:o mnsr cs ou Pnss END
S #IF %‘:ﬁf A ET&I *
‘% ELSE Jum T0
SEOP:
CLR SERFLG zsno ERROR FLRG
CLR STSTNN : ZERQ TEST NUMBER
CLR STIMES : ZERO NUMBER OF ITERATIONS
DEC (PC)+ : SUBPASS LOOP ?
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SuuBHEEEE
oD NN £ N

i

RERBGRER

U S

R/
—
g..

RDD/SUB/MA/DIV RANDOM EXER

ON-MRY-77 17:30

003Si6

100508

001172
010000
022122
000042

003450

MACY1l 27(1006)
OF

001210

157070

1570%4

END
108:

118:

SEOPCT:

SENOCT: .

18:

SGETHe:

SENDARD:

SOORGN:

o4
PASS

gé

o —
—
= X

3 335082 o

\\n
~. o EO7
77 :8:18__PAGE 67
TINE I“POOIFIED SYSMAC)
2sh. " ;USE 256. SUBPRSSES PER LOOP
il wiﬂc&r PRSS COUNTER

\
(PC)+,3(PC)Y  {RESTORE COUNTER

i § \

\

”33300 s INCREMENT PASS C
81 SPRSS NEVER LET IN cb NEGATIVE
(PC)+ ;
1 JFRLL
SDOAGN ; YE
ipcu,awcn 'RES COUNTER
SEOPCT :
-?'um,asm :BELL ONPRSS END ?
1 ;NO
LSBELL ' YES
85K 12, ISHR ; INHIBIT MES ?
$GE T4e Ygs
PC,STATS TYPE STATISTI
3842, RO :GET MONITOR
SDOAGN :NO MONITOR

:CLEAR WORLD
PC, (RO) GO TO MONITOR

;Rsssnvsn FOR ACTI!
JEINEWPAS : RETURN

SEQ 0068
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FPU RDD/SUB/MU/DIV mmon scn MACY1l 27(1006) O4-MAY-77 18:18 PAGE 68 SEQ 00,4
DQFPDB.PI1I  OM-MAY-77 17: STATISTICS TYPEOUT SUBROUTINE

ggll: .SBTTL STATISTICS TYPEOUT SUBROUTINE
3339 s #THIS A NICELY FORMATTED REPORT
o ”“"“i“"’? L Ty R R N E
3335 :#SMA, AND SDIV ROUTINES. THE DATA VALUES m: mxtn
3% , #FROM’ THE COUNTERS RDOC?, MULC®, AND DIVC?.
3337
3338 ;-cm.u:n BY: JSR PC,STATS
3339 R
3.3?..’? 022122 01004 STATS: MOV RO, -(SP) : SAVE REGISTERS

02?1 022230 MOV C1,RO T DATA LIME AODDR VECTOR
3 Bl e I ..6!‘2 1P 7ERS
I 022132 10%W401 022317 }m SHOR ]
e BB I Bss PR 1, @wb (T LINE AOOR VECTOR
3IN? nezi% 001404 . nggE 28 NONE IF ZERO
33 &R By B R RS -WM
30 022160 012700 022272 2s: MOV eSVEC3, RO ' THIRD DATA LINE ADOR VECTOR
3351 gim 001404 o ?‘m 3 ; F ZERO
% 1% 60«;34 022202 JSR #??8? ‘DATA LINE
335 022176 012600 3s MOV (SP)+,RO ;nssronz REGISTERS
% 0c2200 000207 RTS PC EXIT
3358 *INTERNAL SUBR FDR DATA LINE TYPEOUT
3359 (022202 %343% 108: f J(RO)+,-(SP) n% MPMEER ON STACK, BUMP TO MEXT
ﬁ‘x’ gﬁg og .ev?E b :mx sossgc 15 ING ZEROS
3363 022210 ms% ga}ns ?nm :Wo LAST VECTOR *
IxM 022212 001403 Q 118 “YES 0 NEXT LINE
335 022214 10M401 022312 TYPE SHT :TYPE A (WD)
SRR R L e [ B SIS
&s ESS% ’ RTS Eoﬁ
39
3370
3371 : 8DATA VECTORS:

02230

@g @ SVECI: .WORD RDOCO,RDDCS,RADDCH,ADOC? ,ADDCS, RDDC 1, RDDC2 . AODCI, RODCY, C

gEny g

3N
3375 .
3376 O .M 002554 002S56 SVECZ: .WORD HLCO.HLC?.N.LC:!.H.LCU,MCS.MCI.O
3377 02226e 002See 002552
3 1 0% ™ C3: .MORD DIVCO,DIVCI,DIVCN,DIVCS,DIVCH,DIVCL,DIVCZ,O
B &R QETE QT S :
3381 022306 000000
3382
3383 n(noens EYC:
384 022312 0000114 SHTY: g (WD
3385 (022314 00sJ1s 000 SCRLF: (ISl (CPNLF)

———— ——— et— —
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O

18:18

QMN-MAY-77
STARTISTICS TYPEOUT SUBROUTIMNE

ON-MAY-77 17:30

FPU RDD/SUB/ML/DIV RANDOM EXER MRCY1L 27(1006)

- DQFPOB.PLL

NO™ < 1
5) (12>

SHIFT™«

I1Src12»

S 1 g ,

& 3 » L

& 2 7 o

< % % 5

5 i 2 4

3 ® Y &

l ] ad % “

m . g : 4
& . B 3 i
: € ;8 2 § 8
5 ¥ co ) g
" £ i g £ 4
: 5§t ; : 8
5 3 e ¢ 2 3 ¢
= g " 5
2 @ g 2 g :  E
% Rl 003 Biiaie b iy 3s i

Piin oos % @ mmau ¢ CRGISRARN pine Lifuri:

-
i
11?7

mmwuﬁﬁ

B C bt auk eiiinate) Rigtle St
g e R el e e e
B L B e o,

 ERERREREAGAEETSENE BRETINTE SETSumnesveTacun:

Eﬁ

[&LMR
AHh&&

——— > ——
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3 z ® Y
¢ g B : :
“ 3 “ g
3 m g 3 m i
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£ 5 3 g i
- ~ a
mwm s g
g R .
mmu - = ry -
2, 3 2 % 2 y
=2 g

i
..www m&s i
T
m%mmm%mmmmmmﬁmmmmmmmm
£ IR I
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05181

/D1v RANDOM EXER MRCYL] 27

Qe-FAY-77 17:30

-
e
2
N
225

3

FPUKIJ
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FPU ADD/SUB/MUL/DIV RANDOM EXER MACY1! 27(1006) ON4-MAY-?7 18:18 PRGE 71 SEQ 0072
DQFPDB.P11  ON-MAY-77 17:30 FPP TRAP CATCHER

;;23 .SBTTL FPP TRAP CATCHER

™N FPPILT: MOV ( )+, FPPO :POP OLD PC FOR DISPLAY

ix i3 %y B3R bl &1l FEROPE  iPP OCB S FoR DI3pLAY

I EES T B il iy

;:?s M %S&e ?s? rE% : TEST BIT

N79 023302 100005 BPL orr - no ERRKOR BIT SET, BUT TRAPPED

N80 mp BE ON A TRRP

M8l 02330M 032737 040000 002362 BIT 8040000, FPS TEST INTE NRBLE BIT

82 023312 001001 BNE 18 ; - INTR DISABLED, BUT TRAPPED

M83 orr - %E r? INTR, wm 1T,

MM 023314  00ONO01 BR 2$ P THE'E

MNES X316 10MN01S 18: ERROR IS sxcmL UNEXPECTED FPP TRAP

M6 023320 013746 002372 28: MOV FPPOPS, - (SP) ' PUSH PSHW

MN87 0233 013746 002370 MOV FPPOPC | -(SP) ' PUSH PC

488 023330 0000C2 RTI CONTINUE, RECOVER AT LAST TRAP ONLY

. —— . el i st



FPU RDD/SUB/MUL/DIV RANDON EXER MACYL1 27(1006)

DQFPDB.P1I ON-MAY-77 17:30

AR B S ERRR L

RRRRARRRRA
DN L W—O

LA R R

l

cooooo
R

P Pt P e
o
[y
&

e LR

A

B2

o
E
W

i

O0000
Sn Bt et Bt P

i

000016

000016

000007

0010S?7

047401

RANDLY :

RANDLZ:

RAND :

es:

i

(
O4-MAY-77 1B8:18 PRGE 72
RANDOM NUMBER GENERRTOR

.SBTTL RANDOM NUMBER GENERATOR

;:CRLLED BY

LB

;l

;I'

X

0 R
RAND

MOV RS, - (SP)

MOV 82,RS

MOV RY, - (SP)

MOV Eg,-( )

MOV '-(3P)

MOV Rl,-(SP)

MOY RO -(SP)

CLR -(5P)

MOV 16(SP) RO

MOV (58)+,h3

MOV (RO)+'RY

MOV RO, 161SP)

MOV (R3), RO

MOV (R4) 'Rl

MOV Y7

CLR (SP)

ASL RO

ROL Rl

ROL (SP)

508 R2, 28
(R3), (SP)
R}
(RY),R1
(SP)
8001057, RO

#222222732 2R BRERRRRE2E

(éP)
047401 ,R1

.&%%5(9n
(?P)

RO, (R3)+

s i§4)+
(SP)+
(SP)+,R0
SPH R}

SP)+ R2
SPH R3

ey
B B

"Ik DB Iore Rl AR He
FOR SINGLE FLORT MIEERS
;E“Zsaﬁi AT EACH

:a uoaos AT EACH
}SAVE REGISTERS

EXTRR REGISTER
:GET PC ron RETLRN

fgé z§§sr PIR

: RO INITIRL nunazn
nx }NICBUNTNUHBER

CLERR LO8

'SHIFT RO LEFT

:~ AND ROTATE CARRY INTO R1
; nn?F§grnrz CARRY INTO EXT
2 8 TO MAKE & 129

: PROPOGATE CARRY
noonomnae

iy

;R00 HIGH CONSTANT

o g R
E [& Eocw HIGHEST DIGIT

Logs F&R REO D NUMBER OF WORDS
POP TEMP RE

i RESTORE REGISTERS

: RETURN

SEq 0073
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FPU ADD/SUB/MUL/DIV RANDOM EXER MACY1!l am ) DM-MAY-77 rz PRGE 73 SEQ 0074
DGFPDB.P11  OM-MAY-77 17:30 OLISH EXPRESSION nou?i (3
%:55 .SBTTL POLISH EXPRESSION ROUTINES
xXy? 'Pa.xsu S A acx onxemto FOR
X8 ?v "r'pé WE MEAN
3549 (m ut u NG
33%? .svs on n Lnsr IN
X SPE F1
2 W? 85? % i %‘W ?&s‘m
654 ou m: smcx r AS THE
= Py ] sy
3557 : W % n%% TO TAKE
3658 ‘RTHE TOP ON THE
3659 370, IT 1 IMPORTANT TO NOT hm opsmroas WILL AT MOST
;ﬁ’? ;?g&ggncs TOP THOTE!ﬁEEEEN S og % smcxm;ri oncngmms
#
2% mm?s T AR IRY ELEMENTS RRE OPERATED LPON
564 ;; E=(R+8B) % (C-D
35535&67 :;couo BE EVALURTED BY THE POLISH EXPRESSION:
568 ;; SPUSH R :OPERAND A ONTO STACK
3569 Ly SPUSH B ‘OPERAND B ONTO STACK
3570 Ly $A0D :FORM R+B. SAVE FOR LATER
¥71 L3 SPUSH C :OPERAND & ONTO STACK
%72 Ly SPUSH D s OPERAND D ONTO STACK
3573 % $SU8 FORM C-D ON TOP
7Y % rms-ncr mopmosmsnou:
75 s # (A+B) Cc-0)
76 Ly SMUL ! FORM m+a) ¥ (c-o) ON TOP
K77 ;¥ $POPX E :POP RESULT FROM STACK INTO E
32;2 ' ¥NOTE THAT OTHER POLISH EXPRESSIONS ARE POSSIBLE FOR COMPUTING
3580 ' ¥THIS EXAMPLE, IN GENERAL THERE IS MORE THAN ONE WAY TO
3581 aancu.ms A SIVEN EXPRESSION.
%83 ¥
X8y . ¥THIS ROUTINE ENTERS US INTO POLISH MODE
3‘-_‘%3535 023506 000134 $POLSH: JMP (RY)+ -ENTER POLISH MOOE
587 TACK FROM LOCAT]ON SPECIFIED
5 I e
3590 023510 012400 tpusu (mu Rﬂ T PTR TO SOURCE
.P
24 BRip 1@ 00 93{" %
¥93 (023520 01604 000006 6(RQ),-(SP) ;FU:H DOUBLE ON STACK
XN 02354 01604 000004 mw 4(RO) . -(5P) :
§§ w 815832 000002 18: ngv 2(R0) . -(5P) :PUSH FLORT ON STACK
11 MOV (RO), 2(SP) :
%97 023%53% 0001M (R4} + :

3599 ; #POP OPERAND FROM STACK INTO LOCATION SPECIFIED
3600 :#IN CONTENTS OF NEXT WORD RFTER $POPX CALL
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FPU RDD/SUB/MUL/DIV RANDOM EXER MACYIl 27(1006) O4-MAY-?7 18:18 PRGE 74 SEQ 0075
DQFPDB.PII  ON-MAY-77 17:30 POLISH EXPRESSION ROUTINES

3601 DEPENDING F/D

ﬁ ﬁgwg 815:% SPS “O%j "Bw %:' noggg PTR TO DESTINATION

ve 01 (sp)+ (RO)+ :POP FLOAT FROM STACK

33BN 02354 012620 (SP)4. (RQ)+ ,

IR Ers ifagh 0ueno 5339 %o i

307 023554 012620 MOV (SP)+, (RO)+ 'POP DOUBLE FROM STACK

%08 023956 012620 MOV (5P)+. (RO)+

3609 023560 000204 18: RTS RY ,EXIT POLISH MOOE




MO?7

FPU ROD/SUB/MUL/DIV RANDOM EXER MRCYll 27(1006) 04-MAY-77 18:18 PAGE 75 SEQ 0076
| DQFPOB.PI1  O4-MAY-77 17:30 FLORTING POINT SOFTWARE ROUTINES
i? .SBTTL FLOATING POINT SOFTWARE ROUTINES
| %{g ; :rLommc POINT SOFTWARE RDO/SUBTRACT ROUTINES
: 3 TRV TGRSl ol BT A !
2l HIRL M e D ‘M‘i&i e
%16 :#  F/D MODE BIT? IN srPs IS 0 OR | RESPECTIVELY) AND
§17 ;¥ REPLACES THEM WITH THEIR SUM/DIFFERENCE.
ig % EXAMPLE:  SPUSH SPUSH
3&235,201 ¥ ROOR(OPERAND R) ADOR (OPERAND R)
3622 ' (OPERAND B) mt‘m B)
E ¥ X
%g 1 ggmssun mmsu.n
3625 4 RESUL T=R+8 RESULT=R-B8
wasaa ;: NOTE ROUTINE IS CALLED THROUGH POLISH MOOE OPERATORS.
%60 ‘¥ ALL nwsmmunm (LENGTH=Y)
331 ' Egsc SI ou(c?ge mscxsm 0F ARE
b3 - TENDED LOWM-ORDER
3633 ‘H ZEROS AND LAT M%« SINGLE PRECISION
BN ' ROM THE PRECISION nssur
% 'y ST BIJs:
%
ﬁ ' rfs V, AND C BITS OF SFPS ARE SET AS FOLLOKWS:
3638 ! =1 # Rtsuu NEGATIVE (IE, BITIS = 1),
3639 Ly ss N=0
3640 ‘¥ 2 =1 IF RESULT ZERO (IE, EXPONENT = 000(8)),
k L) ¥ ELSE 2=10
B4 ‘¢ V=1 IF ARITHMETIC OVERFLOW OCCURRED,
¥4I ' ELSE V = 0
364 '# C =0 ALWAYS
645 ;!
B46 ‘% ERROR CONDITIONS:
5 U LG T CLIg) S TR
%33 Ly &HUE‘ zzgo F THIS BIT IS SEY, THEN rc RESULT
3650 ‘% WILL BE CORRECT EXCEPT THE EXPONENT 'WILL BE UNDERSIRSED
5] ‘¥ BY 400(8). SFPS ERROR BIT (91115) WILL BE SET,
3652 ‘% SFEC WILL m sn ro 10(8) nm SFEA WILL BE LOADED WITH
653 % THE VAL lrgca ?n E{ IN EITHER INSTANCE,
3654 ‘% THE V-BIT (BIT01) W
3655 % IF AN ARI T HMETIC uoemou common , THE RESULT
3656 ‘% WILL BE SET_TQ BIT OF SFPS
357 ‘¢ (BIT10) IS ) 1r THIM ssr r THE RESULT
3658 ' WILL BE CORRE c EXCEPT WILL BE OVERBIASED
3%59 ' By 400(8). ALSD, THE SFPS ERROR au (BIT15) WILL BE SET,
660 ‘s  SFEC WILL BE SET'TO 12(8), AND SFEA WILL BE LORDED WITH
3661 ¥ THE VALUE IN LOCATION "EXPFER™.
662 =
3663 ;% ALL REGISTERS ARE PRESERVED UPON ENTRY, AND RESTORED UPON
%‘g‘g s EXIT. THE ROUTINES ARE RE-ENTRANT.
;l
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1 R AT

34

Bbb
70 SUB: ' (SPY OF EM
P OBE BOD M BB R MO iR o
000017 002400 BIC 817, SFPS : CLEAR STATUS BITS N 2 V C
%73 105737 002400 7578 $FPS : TEST MOOE
g'm BM] scn ‘°:$
7S 027622 JSR . SCONV :D : CONVERT 2 F OPDS TO D
%% 12 01004 278: MOV RO -(SP) :
77 023%I4 010146 MOV R1,-(SP) :
% 1 MOV ag,-( ) :SAVE ALL REGISTERS
)\ v RJ3,-(5P) ;
1 v RY,-(5P) ;
o % - TS 'CLEAR SIGNS
3683 gﬁ %&‘i CLR RY ' CLERR EXPONENTS
3B 023632 005005 CLR RS ; N
%85 | ASL (SP) :SHIFT OUT SIGN OF TOP ITEM
ﬁ 40 1 ROL s( P) :
1 ROL (SP) ;
%88 023650 006166 000016 ROL 16(5P) :SHIFT Rl
3689 02354 156604 000017 BISB  17(5P),RY4 :GET El
%90 gﬁ 001011 BNE 318 :JUMP IF NON ZERO
%3] 005726 ST (SP)+ 'FLUSH SIGNS
%32 026N 032766 077600 000024 BIT #077600,24(SP) :B=0, R=Q 100 ?
%393 023672 001456 BEQ 2% 'YES, BOTH ZERO
BN 023674 005237 002532 INC AODC2 INO, 'CTR: B=0,As0
%% 023700 000137 024712 Ny 2 3 : DORE
%% 023704 106116 318: ROLB  (5P) 'GET Sl
%97 g:mm %&6 0000 ASL 34(SP) :SHIFT OUT SIGN OF 2ND ITEM
%98 (23712 166 000032 ROL 32(5P) :
%99 (023716 006166 000030 ROL 30(5P) :
3700 023722 006166 000026 ROL 26(SP) 'SHIFT A2
3701 023726 156605 000027 BISB  27(5P),35 'GET €2
3702 0e3732 001082 BNE 2% :JUMP IF NON ZERO
3703 0237M 106016 RORB  (SP) *RECONSTRUCT Al
3704 00373 006066 000016 ROR 16(SP) :
3705 023742 006066 000020 ROR 20(5P) :
3706 023746 006066 000022 ROR 22(5P) :
708 05326 oicece 000026 R S Py IFIRST ARG TO TOP OF STACK
' ) f
37% 764 815686 %53 000030 MOV 533),53(59) :
3710 023772 016666 000022 000032 MOV 22(5P) 32(5P) !
3711 0oM000 0l6bbb 000024 000034 MOV 24(5P) I 3M(5P)
3712 nama 005726 15T (SP)+ : FLUSH SIGNS
3713 024010 032766 077600 000024 BIT 077600, 24(SP) ;R=0, B=0 T0O ?
3714 024016 00404 BEQ 32% ' YES, BOTH ZERO
3715 04020 005237 002530 INC ADDC1 'NO, CTR: A=0, B0
3716 024024 000137 024712 P 38 : DORE
3717 04030 005237 005N 28 IN ADOC3 :CTR: A=0, B=0
3718 (0240 000137 024672 IMP 29§ :DONE, TRUE ZERO RESULT
3719 024040 106166 00CJ0I1 2s: ROLB  I(SP) 'GET 82
3720 0o40M4 112766 000001 000027 MOVE  81,27(SP) ' INSERT NORMAL BIT
3721 024052 112766 000001 000017 MOVEB 81, 17(SP) A oo
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SEQ 0079

C08
18:18 _ PAGE 78

TWARE ROUTINES

;SAVE EXP & SHIFT COUNT

; SAVE Rl
; CHECK FOR UNEQUAL SIGNS

BET G BBl

;RESTORE EXP T0 RY
;CLEAN UP SUBTRACT

-g&'T HIGH ORDER
; Re

COUNT LOOP

FORM SUM

sSHIFT IT

; R2_DONE

tsp)

#1000

SP),R3

SP),

(mmmhmms4m+
VP TP ReBo B0t

(SP),RI
(SP) . RO

SP),

— g oy

3330003000 ERRrTEEr gssusysseaty:

ENRBLED

D ?
BIT

R

' JUMP IF NO NORMAL BIT OVERFLOW
NO

:CTR:

YES

JUMP IF NO OVERFLOM
:CLEAR WLMD BITS
SET v BIT ON OVERFLOM
: QVERFLOW
ZERO RESUL
OVERFLOM,
ERROR
INSERT HIGH ORDER FRACTION

' INCRERSE EXP
' MOVE EXP LEFT
‘IR

! GVERFLOW
'YES, SET

' SET’ $PEC

'2ET SFEA

' INSERT SIGN

mm
o & %8
bd o802
?oresvnzz Sy mmm..s.vmmm

8l

PT3E T, e et T

W

168:

7

002404

002376
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-
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FLORTING POINT SOF TWARE ROUTH{S

]
A

* &

24(SP)

'ovsanou ON ROUND ?

S - SET v BIT
T A
:E?g, OVEZELOH ENABLED
:SET ERROR BIT

g

:STORE EXP AND SIGN
INSERT LOW ORDER FRACTION

m&g‘zzié RESuLT

:CTR: UMDERFLOM

zk%?‘pé’&u

;SET Z BIT IF EXPONENT ZERO

;SET N BIT IF RESULT NEGARTIVE

;RESTORE REGISTERS

POP SECOMD ARGUMENT
‘FOR D

:D MOOE

'F MODE - CONVERY

: DONE

;CHECK HIGH ORDER FRRCTION RESULT

&m A8 Fno resur

SEQ 0080
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' B m -
g RDC RO ;
2 o zgp) ey s
ﬂ 000N00 228: 1 3400 Esém”
38% 001427 BEQ 194 s JUMP IF NOME
Ky 14 157 RY : CHECK FOR UNDERFLOW
ﬂ 002000 002400 Sﬂ &eooo,ws §urmou - IS IT ENRBLED 7
SWLT
B B B e i S, "ol
a: mg ROOCS 5P :CTR: uoeg%ou ENRBLED
. A ;
T OEE R BRED B mes s
1 1 002376 00240M MOV EXPEER, SFER :GET SFER
3906 025114 O00030M SWAB Ry : MOVE EXP LEFTY
3907 025116 )0SOOM CLRB Rd :C MHERE FRACTION WILL GO .
2 ook i =
198: C : XP
3910 25126 006303 ASL R3 : DOUBLE FRACTION
N1l 065130 006102 ROL R2 :
112 065132 006101 ROL RI :
3913 025IM 006100 ROL RO :
%i4 02513% 000740 BR 228 :
:;g{s uasm 162704 000010 238: %1; g.,m ! REDUCE EXP
l"". ;
3919 ws % BNE 248 :JUMP IF ONLY RO=(
918 025150 162704 000020 SUB 816. RY :
=7 é MOV S&Rl ,
51 BNE !JUMP IF R2 NON ZERO
1 68160 1 000020 SUB 816. ,RY :
3922 czsim ms:aa 157 |rzas : © te 7ER0
E g% % 588 ﬁ,m ‘MOVE aﬁ?sz?o RO, Rl
3325 172 000301 SWA8 Rl :
17 SWAB  RJ ;
BIS8  R3,RO :
CLR R3 'MAKE ALL OTHERS ZERO
329 (25202 000716 BR 228 :GO NORMAL IZE
3330 02S20N 010302 268: MOV R3,R2 :
Ky K] CLR :
1 248: SWRB Rl :MOVE LEFT
1501 BIS8  RI,RO :
(YN 05214 105001 CLR8 Rl :
1935 :
= B e R '
3938 (025224 000303 SWR8  R3 :
939 1 BISB  R3,R2 :
Era B '
IM2 02SeM 005016 218:  CLR (SP) 'SET POSITIVE
INI 02533% 00500 CLR RY :
M4 02SMNO 000137 024536 InP 168 ;

; #END OF RDO/SUB
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FLOATING POINT SOFTMARE ROUTINES
; 8FLORTING POINT SOFTWRRE MULTIPLY ROUTIMNE

B B B B B B B BRI P B W WV O B B WY B B B WS VP Ve Ve WeWes B VTG WS WO W W

L B L I L N R N N R R N NN EREENENERENENEYE NN TN NN YT EEISEEREERY

SIS 198, NS T SRR T
A1 LAk o P VR

EXAMPLE :
(OPERAMND R)

(OPERAND B)
SPOPX
KQ(E
SUL
NOTE ROUTINE IS CALLED THROUGH POLISM MODE OPERRTORS.

g St M B

%SMM&DFYYO sxm PRECISION

STRTLB BITS
PET T e ST T 5 oo
2=1 IF IS.I.T (1€, EXPOMENT = 000(8)),
v=1 %%I IC OVERFLOM OCCURRED,
ELSE v =0
C =0 RALWAYS

L
THE v-8IT (BITCl) WILL BE SET
F AN RRITHET! QICOCTIG! , THE RESILY
hinLL BE 7 0 F m BIT OF $PS
(BIT10) S ZERO 0. Dx(r mx Eﬁ%ﬂ THEN THE s;lu
"'LL 8). Aasd, f& IFPS 17 télﬁx ) WILL Iu T,

(8
géc WiLy BE SET TO l2( GN) SFER WILL BE LORDED WITHM

T TR R T 0 0

RDAPTED FROM POP-11 FORTRAN SOF TWRRE
8y %ﬂb NMORTH, SEPTEMBER, [97S.

StQ 2082
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. FPU RDD/SUB/MA./DIV RANDOM EXER MACY1l 27(1006) 04-MAY-77 18:18 PAGE 84 SEQ 008S
DOFPDB.PLI1  ON-MAY-77 17:30 FLOATING POINT SOFTWARE ROUTINES
| 3 ;
i B B ¥ B R0 ResuLT
e ol 3 o R ;
41 gﬁ @ % 16$ ' OVERFLOW ON ROUND *
| :{ : 002400 16$ 8¥C 332’ PS 'y T v BIT
i B ey g R - E
:iaa 026036 4 001000 002400 gég ;gomoo,srps ;govmn.ou Emgeﬁo ?
4] %32 %25 002556 INC MULC3 ;crk:ZEovs§Lou, ENRBLED
! 4126 0260S2 052737 100000 002400 BIS $100000, $FPS 'SET ERROR BIT
4137 g& 15;3; 000010 002402 MOV 8.0, SFEC 1SET $FEC
4128 1 002376 002404 MOV EXPFER, SFER 'SET SFEA
4129 026074 00005 BR 13% : CONTINUE
4130 026076 005726 128: TST (SP)+ :FLUSH SIGN
4131 026100 005000 3s: CLR RO :CLEAR RESULT
41 &1g CLR Rl ,
41 1 CLR RS ;
41M 026106 CLR R3 :
4135 026110 010066 00002M 138 MOV RO, 24(SP) :
41 neslg 310155 % MOV m,‘%(sp) 'STUFF RESULT
4137 026l 10266 MOV R2.30(5P) :
4138 026l 010366 000032 MOV R3'32(5P) :
:{“33 uesiao 032766 077600 000024 BIT 1m?s 24(SP) ;SET 2 BIT IF EXPONENT ZERO
4141 &1% % 000004 002400 8'1?. 804, SFPS :
:{:g oes{% 00S766 000024 178: TST fH(QP) SET N BIT IF RESULT NEGATIVE
iay BRiz 439 ooooi0 ooeuoo BE 41D srps ;
4145 026162 012605 188: MOV (SP}+ RS :
4146 026168 012604 MOV (SP)+. RY :
4147 026166 012603 MOV (S5P)+ R3 ‘RESTORE REGISTERS
4i48 026170 Q12602 MOV (5P)+ R2 :
4149 026172 012601 MOV (SP)+ RI :
:{SO oI X o (sp)gpno ' CLEAR OPERAND OFF STACK
s ;
i12d BseAl® 7% 30l B e LB ReBeD
4163 026206 10040M BM] 148 : D-MODE
ME~ 13 ol 000002 VIR ST iF - CONVERT
:{57 %ﬁo 868‘1’33 148: IMP (R4 : RE TURN
4158 026222 00620M 328: ASR RY . TEST NEXT MULTIPLIER BIT
4159 02624 103022 BCC 34§ :JUMP IF ZERO
4160 026226 066603 000032 338: ADD 32(SP),R3 ‘RDD IN MULTIPLICAND
Yyipl 026232 005502 ADC R2 ;
Ylb2 0262M 005501 ADC Rl ;
4163 g ADC Rg :
4164 RDC R ' SAVE OVERFLOW
4165 000030 ADD 30(sP),R2 :
:{2‘; 026246 005501 ggg 21 :
ik B S B,
416 4 1 000026 ADO 26(SP) R} :
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FPU ADD/SUB/MAL/DIV RANDOM EXER MACY1l 27(1006) O4-MAY-7? 18:18 PRGE BS SEQ 0086
DQFPOB.P11  OM-MAY-77 17:30 FLORTING POINT SOFTWARE ROUTINES
4170 % g ;
| :ﬂ% Ay (SP),RO :
. Wl - RDC RS :
ain @ @ 348: ﬁ Ea geﬂggw{cn SVERFT'LOH IF ANY
' :1% (2C) R R
| :
NG B B oo g g Looe
4i81 026312 000207 RIS PC i RETURN T
Ji8s Ebid By o000 o T : 9thy #gx? gldxhxﬁﬁsén
E%w Q2p é‘ 000026 % 22 05P) Rl iseworluzsrgn ORDER MULTIPLICAND
4187 026332 00S505 AoC RS :
| :Hse 02633 066600 000024 RDOD Sq(sp),no ;
| 3{91 5812 %SE 358: % 20 ;nscoven ANY OVERFLOMW
' 4132 026346 006001 ROR Rl :
| 4193 026350 006002 ROR R2 :
4194 (026352 006003 ROR R3 :
4195 026354 005366 000002 DEC 2(SP) ! COUNT LOOP
4196 026360 003357 BGT 308 :

4197 026362 000207 : RETURN

RTS PC
4198 ; #END OF MUL
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FLOATING POINT SOFTWRRE ROUTINES

iFLOﬂTIm POINT SOF TWRRE DIVIDE ROUTINE

THIS ROUTINE TAKES THE TOP TWO ELEMENTS ON THE STACK
(LENGTH OF 2 Y4 WORDS DEPENDING UPON WHETHER THE

REBLACES Trh WImh ThelR QBT b o TV O

EXRMPLE : SPUSH
RDOR (OPERANC R)

(OPERAND B)
SOIV
SPOPX
RDOR(RESWLT)
RESULT=R/B

NOTE ROUTINE IS CALLED THROUGH POLISH MODE OPERRTORS.

ALL ovsmnous ms g TH:H)
CISION MODE CISION
ENDED (VIA scouv INE) MITH LOW-ORDER
zsnos AND LATER TRUNCATED ancx TO SINGLE PRECISION
FROM tHE DOUBLE PRECISION RESULT.

STRTUS BITS:
N, 2
{3
EL
IF
EL
IF
EL
AL

lli

BITS OF $FPS ARE SET RS FOLLOWS:
IVE (1lE, BITIS = 1),

c
NECAT

ZERO (IE, EXPONENT = 000(8)),
T1C

0

1]
o

OVERFLOW OCCURRED,

glll
O O -

ITIONS:
ITI-!fTIC OVERFLOW CONDITION OCCURS, THE RE
T0 ZERQ IF THE OVERFLOW ENABLE 'BIT OF
ZERO IF_THIS BIT IS SET, Tl(NT}{RE
ILL

cT EXEEPT THE W é?# gL

3

FoFg
Ry
=gun

<N
a

SULT

srPs
r 70 10(8) mu %T
OCATION "EXPFER" EITHER INSTANCE,

10 u&hr{’éﬁaomo« 0CCLRS, THE RESLLT

OW ENRBLE'BIT OF SFPS
S ZERO. _IF THI IT S SET THEN THE RESWLT
CT, EXCEPT NT'MILL BE OVERBIASED

;5 12( Ps Ws&’gyuﬁ%) wo ur?ﬁ

OCATION
RO IS ATT r (EG, EXPONENT OF

*3 RS‘ §Dl£ RESULT LEFT ON THE
BE me nurinmoa MITH THE common CODES SET
NGLY. THE SFPS ?moé BIT WILL BE SET, SFEC WILL BE
4(B). AND SFER MW SET 10 THE anOE CONTARINED
THE LOCATION “"EXPFER".

28
S
a2

RO

E—~Xr——— CDIHIHB O < N X
-
-
o
>—
n
i

SESTIEN

=P §r':r‘
£ Ee
R §

fss;

SRBIRT e
5 8§o %

SEQ 0087
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=

y

")

4258

4259

‘igé

:283 026364 00S237
i%s BRI Toer%
Yobb 026402 100402
4eb7? O2640M 737
4 OcbM 1 10046
4269 O2b4i2 01014
4270 0O26MIN 010246
:E’?l 026416 0}03‘\‘6
i73 Gotes3 Bl
4274 0264y (032766
4275 026432 00101S
1579 Bpadd

:878 02446 012737
e i 8%
Y28l 02646 00S000
:282 026470 00S001
% B B
4285 (026476

Y286 026500 006366
2 B 2
4 10 156616

;
8
g

B
156600
&

002564
83340

027622

002400

000014

002400
002404

FLORTING POINT SOFTWARE ROUTINES

. ¥
% ALL REGISTERS wo« RY AND RESTORED UPON
e 0k D S 3
;l
L3 TED FROM POP-11 FORTRAN SOF TWARE
i+ Y D NORTH, SEPTEMBER, 197S.
SOIV: INC oxvch e :CTR: Tor%sn.a%nuo; ené'
i U Tl
JSR gscgv F-HOOE CONVERT 2 F OPDS T0 D
148: MOV ,~(SP) ;
MOV RL,-(SP) ;
MOV R2.-(5P) :
MOV R3.-(5P) } SAVE REGISTERS
% EE
grxir aeghsoo,msm 'oxvme BY ZERO ?
Olv cm
m chSSOO,SFPs sﬁ% 8IT
MOV 84, SFEC ,sar SFEC
MOV ssx#rsn,srsn }ET _SFER
INP ;
2s: CLR RO ;
cts Rl ;
LR 55 :
CLR -(SP) ;
ASL 26(SP) :SHIFT NUMERATOR
3& i&(;PSF)’ : : NUMERATOR SIGN
BISB  31(SP), (SP) : NUMERATOR EXP
BNE 6S : NUMERATOR IS ZERO?
INC pIvCl 'CTR: NUMER=0
P 18 'YES, DONE
o8 v %(SP)’RO ' EFT JUSTIFY RATOR FRACTION
gECE & 'F Nozm. 315
ROR RO ;
BISB  33(SP),RO ;
BISB g