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l. 

2.3 

eer Eine Et hg HE Deltas Sh Na ole 
STD lat Renee GATES FF ea te CELE? "HE 
oe is wows ce Me Rene 
Fe (ree CR ee Nee it 
Fon ee as ON COMSLE a QPERAADS SELECTED CAN BE BE 
PRINTED ON THE CONSOLE TH “HOT” NOY CFPLICE OPTION) AND 
eer ite MICROCODE ) FLORTING PCINT UNITS CAN BE STECTED FOR FOR 

REQUYCMENTS 

EQuIPMENT 

POP-1176X__ STANDARD COMPUTER WITH MINIMUM 16K OF MEMORY. 
OPTIONAL FP11-€ FLOATING POINT UNIT, IF SELECTED. 

STORAGE 

THE PROGRAM USES MEMORY 0-34120(8). THE UPPER 2.0K WORDS ARE 
RESERVED FOR THE XXDP MONITOR, IF EMPLOYED. 

PRELIMINARY PROGRAMS 

THE CPU, CACHE, AND MEMORY TEST PROGRAMS MUST BE RUN FIRST TO 
VERIFY FY te CORRECT OPERATION OF THE BASE MACHINE. 

THE POP-11/6X - FP11-€ FLOATING POINT PROCESSOR INSTRUCTION 
SET TESTS SHOULD THEM SE RUN IN THE FOLLOWING ORDER: 

1) LQ@FPA FPU BASIC INSTRUCTION TESTS 
2) OOFPB FPU ROVANCED INSTRUCTION TESTS 
3) OQFPC FPU INSTRUCTION EXERCISER 
4) D@FPD FPU ADO/SUB/MUL/DIV RANDOM EXERCISER 

LOADING PROCEDURE 

USE THE STANDARD PROCEDURE FOR ABSOLUTE TAPES, OR LOAD VIA 
XXDP MEDIA. 
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4.2 

Ag 

STARTING PROCEDURE 

CONTROL SWITCH SETTINGS 

Sra RecIstER (000000) IS WORST CASE TEST. 

STARTING ADORESS 

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

PROGRAM/OPERATOR ACTION 

LOADING VIA ABSOLUTE PAPERTAPE: 

LOAD PROGRAM INTO MEMORY USING ABS LOADER. 

SP MTGeS (aE Se CTION $1) 
SR=(000000) IS WORS 
799 CONTROL/START TO BEGIN. 
PROGRAM TYPES IDENT TE TeAT TON HEADER (VERIFY THAT THE 
CORRECT PROGRAM HAS BEEN LOADED!), AND EXECUTION BEGINS. 
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OPERATING PROCEDURE 

OPERATIONAL SWITCH SETTINGS 

THE DEFINITION OF THE SPECIFIC BITS IN THE SWITCH REGISTER 
(EITHER HARDWARE OR SOFTWARE) ARE AS FOLLOMS: 

SW1S=1 100000 HALT ON ERROR 
SW14=1 Q40000 LOOP ON CURRENTLY EXECUTING TEST 
SWi3=1 Oe0000 The TBTT ERROR TYPEOUTS (WHICH IS AN “ERROR 

ae RESULTING FRO™ AN ERROR DETECTED IN 

SWle=1 010000 E ELATED Tails TYPEOUTS (WHICH IS A_ NON-ERROR 
NFORMATIVE MESSAGE, SUCH AS “END PASS 

004000 INIBIT ITERATIONS PER TEST 
O02000 SET=8ELL ON ERROR/CLEAR=BELL ON PASS END 

LOOP ON 
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 LISTING) WILL SPECIFY THE DESIRED TEST 
ON WHICH TO LOOP. 

SWO!  QO0002 CLEAR=TEST HOT-FP/WARM-FP ALTERNATELY EACH 
PRSS (IE, PRSSS1 HEP, PRSS8! WFP, PASSH2 HEP, 
PASS8e WFP. ETC) 
SET=TEST ONLY UNIT SPECIFIED IN SWOO 

SWOO 000001 SET=SELECT WARM FP, IF SWOl=1 
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CLEAR=SELECT HOT FP, IF SWO1=1 

#NOTES FOR SHOL, SHOQ - IF NO HOT FP (FPLI-E) I SENT 
ern FP (POP-11/6X MICROC i-Fe eltomriCal? 

Sette 

5.2 PROGRAM OPERATOR ACTION 

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

IF ALL_IS WELL OF GACY BESS, IME, CURRENT PRES FSR 

Batis kl ok Had St CP ine Suctovst WILT INMIBT? th 

cll HAO “gf GP A act La Mie 
END OF PRSS - Sticl2> HAS NO EFFECT IS FUNCTION. 

IF AN ERROR OCCURS DURING EXECUTION, MANY VARIATIONS IN ACTION 
ARE POSSIBLE DEPENDING UPON THE SW SHITCH SETT 

SH<1S)=1 WELL CAUSE THE CPU TO eTER Fa ERROR. 
wore Baste With He {NHIBIT ANY OUT THAT 

TH Ue 
aerate 1 WILL CAUSE Bert fo. BE RUNG ONLY WHEN AN 

T OP TE THE BO oF A PRRaT 
n= | CARES TE rel TO L ON THE T RECENT ERROR, 
RS LONG INUES TO OCCUR 

THERE ARE ALSO SEVERAL OTHER GENERAL USE FUNCTIONS DEFINED BY 
THE SWITCHES: 

SW<11l>=1 WILL RN THE et { (10)) PERFORMED 
OF TEST 

«14 >= ; N LY ON THE 
EXE NG phodien 

cerry eS He PROGRAM TO CONTINUE ogee eee 

oF The TEST CORRENTLY EXECUTING, AT THIS. POINT, THE 
"ear IS LOOPED ON INDEFINATELY, UNTIL EITHER SW<83=0_OR 
“SLPTST™ IS CHANGED . NOTE THAT JF “SLPTST™ DOES NOT MATCH THE 
TEST NUMBER ANY TEST, THE CONTENTS OF rsipTst” ARE 
EFFECTIVELY IGNORED. AND EXECUTION PROCEEDS NORMALLY 

S.3 HOT (FP11-E) 7 WARM (PDP-11/6X) SELECTION 

WHEN THE PROGRAM IS STARTED (at 200(8)), A MESSAGE IS 
OPTIONALLY PRINTED INOICATI PRESCENCE /ABSCENCE OF 8 OF aM 
FP11-— HOT FLOATING POINT UNI op ION (BASE 
“WHAMT” BIT<O4 IS 1/0 RESPECTIVELY). 

IF NO FP11-E HOT FP OPTION IS PRESENT, THE MESSAGE IS TYPED, 
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» 6.1.1 

AND ANY ATTEMPTS TO SELECT IT FOR TESTING VIA SWO1 AND SWOO 
ARE IGNORED. ONLY WARM FP (PDP-11/6X MICROCODE) FLOATING 
POINT CAN BE TESTED/SELECTED. 

IF THE FP11-E IS PRESENT, TEST SELECTION IS AS FOLLOWS: 

WHEN SWO1=0, THE HOT AND WARM FLOATING POINT UNITS ARE TESTED 
ALTERNATELY’ EACH PASS - IN THE ORDER (1) HOT, THEN (2) WARM. 
NOTE THAT EACH “PASS” NOW CONSISTS OF TWO SEPARATE SUB-PASSES. 

WHEN SWO1=1, THEN DEDICATED SELECTION OF A PARTICULAR UNIT IS 
SPECIFIED IM SWOO 

Oe uoed =-) TEST HEP FP1I-E OPTION ONLY 
SWOO=1 --> TEST WEP 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 
we DETECTED (EG, THE RESULT OF THE “ABSF™ INSTRUCTION WAS 

THE PREFIX “HOT:" OR “WARM:" IS ALSO ATTACHED TO THE MESSAGE 
TO INDICATE THE SOURCE OF THE ERROR; THE FP11-E UNIT OR THE 
POP-11/6X RESPECTIVELY. 

THE SECOND LINE CONSISTS OF DATA_ HEADERS 10 IDENT IY THE 
VALUES TYPED OUT ON LINE THREE. THESE HEROERS MILL EC THER Gf 
OF THE FORM “EXPECTED” RAND “RECEIVED” OR WILL BE 
MNEMONIC NAME OF A WORD LOCATION IN REMORY "A REGISTERS. 

THE THIRD LINE DISPLAYS THE CONTENTS OF THE LOCATIONS 
SPECIFIED BY LINE TWO AS SIX DIGIT OCTAL NUMBERS. NOTE THAT 
ALL DATA DISPLAYED IN ANY MES S ARE OCTAL NUMBERS. 

AS EXPLAINED IN SECTION 5.2, SETTING SW(13>21 WILL SUPPRESS 
THE TYPING OF THESE MESSAGES. 
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6.1.2 FLOATING POINT UNIT DATA FORMATS: 

FLOATING POINT STATUS WORD (FPS): 

BITes OCTAL FUNCTION 
is : Tee EEN CETHHeR RiUw. FIG, FIV, FIC ENAQLED 

G0 APPROPRIATE. EX TION’ OCCURRED. 

? 
14 oxo000 FID - PRoatinG rt} INTERRUPTS 

KO FP INTERRUPTS TO VECTOR 4N(8) IF SET. 
13, 12 NOT USED 
11 OO4000 +FIUV - FLOATING UNDEFINED VARIABLE INTERRUPT 
0 IF SET (9) EMORY DATA IS ERROR 

on20™, - 

re SET Ow. SET PER, STORE ANSKER, 
EXPONENT BY +400(6) 
IF CLEAR AND UNDERFLOW, ANSWER <-- ZERO 

g 001000 FIV - FLOAT INT 
IF SET Wo , STORE ANSHER, 
EXPONENT BY (8) 
IF CLEAR AND OVERFLOW. ANSWER <-- ZERO 

8 OOO4O0 FIC - FLOATING INTEGER CONVERSION INTERRUPT 
F AND “STCFI™ ERROR, ANSWER <-- ZERO, SET 

AND “STCFI” ERROR, ANSWER <-- ZERO 
7 000200 Fb LOATING MODE 

1=D0UBLE, 64 BIT OPERANDS (4) 
O=SINGL OPERANDS (2W) 

6 000100 ee, ANE mee 
NTEGERS (Ow 

Att INTEGERS caw) 
S 000040 FT - G-siomt elt INTeceRs 

1=TRUNCATE RESULTS 
O=ROUND RESULTS 

4 OoOdeD ~=FMM - PUT FPLI-E ONLY IN MAINTENANCE MODE 
3:0 000017 FN-F2-FV-FC - FLOATING CONDITION CODES 

FLOATING EXCEPTION CODES (FEC): 

OCTAL ENABLE 
00 (NONE) (NOT USED) 
Oe (NONE) FP OPCOODE ERROR 
04 (NONE) FP OlV ~BY-ZERO RROR 
06 WEIC FP CONVERSION ERROR 
10 WIV FP LOW ERROR 
l2 WFIU FP UNDERFLOW ERROR 
14 W/FIUV FP UNDEF INED-VARIABLE/(-0) ERROR 
16 W/FMM = =6 FP MAINTENANCE TRAP 

NOTE - IN “FEC™ CODE TYPEQUTS IN ERROR MESSAGES ONLY THE LOW 
ORDER BYTE IS USED - IGNORE THE PROGRAM FLAG BIT IN THE UPPER 
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FLOATING POINT DATA: 

IN FLOAT MODE (FD=0), IS 2-16. BIT WORDS, 32. BITS 
IN DOUBLE MODE i IS 4-16. BIT WORDS, 64. BITS 

FIRST “HE TH F ere MODES ) 4) 

wie §-Bt erie golf) PROM -128./+127. 

SECOND a (BOTH v ON ROGE 
S:O02FRACTION, 16. Karte 

THO, FETE MOR oo ONL POR. errs 
IN F MODE, THE COMPOSITE 24. BIT FRACTION 
IS FORNED’ BY: 

- 180 WORD 1-B817<06:00> ] @{WORD2-B1T< 15:00) ) 

IN , THE COMPOSITE S6. BIT FRACTION 18 Forres’ By: 
. 18(WORD1-BIT<06: 00> 1 8{WORDE-BIT< 15:00) ] 

al 15:00) } @(WORD4-B1T «15: 00> 

FOR A MORE DETAILED OPERATION/EXPLANATION Lae _FLOATING POINT 
DATA FORMAT 
HANDBOOK SECTION ON TE FLOSTIAG BBENT THSTRUC Thea Ser" FROCESSOR 

6.2 RECOVERY 

RECOVERY FROM ERRORS BEEN ATTEMPTED 70 BE MAO 8s 
AUTOMATIC AND EFFORT ose BS POSS] VER, IN MANY CASES 
DUE TO THE NATURE HE MAY No N Be 
ABLE TO BE RUN (EG, IF THE ba fc! NT MODULE IS IN A HUNG 
STATE, AND CAN NEVER ENTER THE READY STATE TO ACCEPT A NEW FPP 
INSTRUCTION). AT THis oO 

WILL MINIMAL. THE 

PROSRARCTO NG uio STRATEGY, STR No THe 
ELEMENTS ies ING Crp IN’ XITY 
ESTABLISHING THEIR CORRECT OPERATION. THIS IS WHY 
EXTREMELY IMPORTANT THAT THE FLOATING POINT TEST 

POINT. VING ne IS A DIRECT 

BES Tele HOOP HEAT Pelt atestGlSS 
THESE FAILURES RUN 

PROGRAMS 

C2 JT CPERERIRED OMEN, OG OCT EE og 

TESTS 
IN THE 
BASIC 
AFTER 

It 1S 

CISPLAY, AT AN ERROR, THE MOST PERTINENT INFORMATION RELATING 
TO THE ERROR, AND A BRIEF EXPLANATION OF THE FAILING FUNCTION. 

6.3 CAUSES 
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7.2 

B.2 

RESTRICTIONS 

STARTING 

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

OPERAT I ONAL 

THERE ARE NO OPERATIONAL RESTRICTIONS. 

MISCELLANEOUS 

EXECUTION TIME 

roe sll PELE LEE BE 
PDP-11/6X MICROCODE 0:20 9:30 

POP-11/6X W/FP1I1-€ 0:15 $:15 

TIMES SPECIFIED AS (Rh. “WUTES): (SECONDS ) 

SHORTEST PASS ::= PRSS=1, NO ITERATIONS, USING: 
=(004003) FOR POP-1176X MICROCODE 

Era OO4002) FOR POP-LIZEX W/FPLI-E 

LONGEST PASS ::= PASS)=2 . ITERATIONS/TEST, USING: 
* CUR ( a Bonnas FO ) FOR POP-11/6X MICROCODE 
SWR= (000002) FOR POP-11/6X W/FPI1I1-E 

STACK POINTER 

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

9.1 

THE START OF EACH TEST, AND AT THE END OF A PASS. 

POWER FAIL 

THE TESTS MA 
MA 

*POWER™ 
IT WAS INTERRUPTED 

NOTE THAT THE “VOLATILE” SWITCH REGISTER CONTENTS ARE SAVED 

PRSGPEAORD LIVE, Hct Eert ce SORES wlbe PSMA 

PROGRAM DESCRIPTION 

ORGANT ZATION 

THESE PROGRAMS ARE ORGANIZED AS MUCH AS POSSIBLE IN A 
STRAIGHTFORWARD, LINEAR MANNER. THE MAIN BODY OF CODE IS 
STRUCTURED AS FOLLOWS: 

(1) INITIALIZATION ROUTINE 
- SETS UP VECTORS. TYPES HEADER, ETC. 

(2) MAIN BOOY OF TESTS 
INLINE TEST CODE, INLINE TEST CALLS 

(3) END “OF PRSS ROUT! 

(4) TEST SUBROUTINES 
- SUBROUTINES CONTAINING COMMON TEST CODE 

(S) OVERHEAD ROUTINES 
SERVICE SUBROUTINES (TYPEOUT,ETC.) 

ule ALSO TESTING ROUTINES 

So me, WR, a a "We S.A LE posy OF coe 
(A SUBROUTINE) IS USED TO 0 PERO ORE ALL FUNCTIONAL TESTS 

ct eas Cepia 
CONSERVES MEMORY REQUIREMENTS ae WEN A LARGE. NUMBER "br 
CALLS TO A GIVEN Boby oF OF CODE ARE REQUIRED. 
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9.2 

9.3 

9.3.1 

oe INOTVIOUAL Aes WITHIN 

eae & Be 8 aie bk (iam ae 
ee Centar Pin ied ae Heats i he 

DETAILED tS OF THE SEQUENCE OF TESTS PEnF ORMED 
cr BRE SENTED IN SECTION 9 

TEST DESCRIPTION 

"ma? *DIV-' INSTRUCTIONS. ALL COMBINATIONS OF 
Te SINGLE ROUND / TRUNCATE, ra — CVERFLOW-UNDERFL OW 
INTERRUPTS ISABLED 
GENERATES A PAIR OF RANDOM NUMBER OPERANDS THEN USES BOTH THE 
HARDWARE ROUTINES TO GENERATE AND 
SHOULD (WITH A +/- tar ON IN T reat eres eo San CMR LRP as 
STATUS INSTRUCTIONS MG 50 USED FOR MANIPULATING ” THE 
OPERANDS AND RESULTS. 

THE PURPOSE OF THESE TESTS IS TO EXERCISE BOTH THE DATA PATH 
AND CONTROL PORTIONS OF THE FLOATING POINT UNIT SELECTED FOR 
TESTING WITH AN ‘UNLIMITED’ SUPPLY OF VARYING OPERANOS, AS 
pied BE ENCOUNTERED IN A USER/APPLICATION PROGRAM ' TYPE 

SUBROUTINE ABSTRACTS 

TRAPCATCHER 

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

-WORE. #2 ;PC AFTER TRAP 
-WORD O PS AFTER TRAP 

PLACED AT EACH VECTOR ADORESS IN LOCATIONS 4-776(8) OF MEMORY. 
THE FIRST WORD OF EACH PAIR (“PC AFTER TRAP”) POINTS TO THE 
SECOND WORD Parag SERVES A DUAL PURPOSE RS WO 

tidreriOn ro Peeeore coat). EO (2) THE NEXT 

WHEN THE PROGRAM IS EXECUTING, ANY REQUIRED VECTORS ARE SET UP 
IN THE VECTOR AREA WITH APPROPRIATE VHLUES: THE OTHERS BEING 
LEFT IN THE “TRAPCATCHER™ STATE. THUS, IF AN UNEXPECTED TRAP 
EVER OCCURS IN THE MACHINE om WILL BE’ CAUGHT, AND THE MACHINE 

QUENTLY HALTED, DISPLAY HE VECTOR RODRESS ® PLUS FOUR 
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9.3.2 

l 9.3.3 

# IN THE ADORESS LIGHTS. 

SCOPE ROUTINE - SSCOPE 

Rane aie Sea: Pl Rae dar sbeeros 
rage age RT ek sel 
TEST NUMBER AND LOOPING ADORESS (FOR ITERATIONS). CONTROL IS 

Beliefs Wiemiies wether eR for teen” Te ol 
cnYERED, TEST (EG, FOR ITERATIONS) OR (2) INITIALIZE FOR THE 
NEXT TEST (AS DESCRIBED EARLIER, ABOVE). 

atte Pol 8K ean tay Pron he scobettor’ "Fount 
DEPENDING UPON THE SWITCH SETTINGS (SEE 5.2), COOE IS 

Baa Teche Oe See Pe ae 
Theo ter VALUES USED IN ES ef ROUT INE 

SMXCNT - MAXIMUM NaRER TTERAT IONS PER TEST 

rim - CERCA Re frame 
SLPAOR - CONTAINS TO_ WHICH THE _ SCOPE 

i er a OOP, SF THE CURRENT TEST IS 

SLPERR - ROORESS TO WHICH THE ERROR 
ROUTINE (SEE 9.3.3) WILL Lor dR IF_AN ERROR 

SERIES ITS Bo GSS nctht tem gaaee 
ERROn ROUTINE - SERROR 

THE ERROR ROUTI ioe T ST core 
THAT AN a Beare “Teen 
THIS ROUTINE 26 
THE i Tyee erat Ha TI on ee ING Me 

ee ig Pile Shh Bi: Mote Fetur Hh Bi ig hts 
beavis! EXPLAINING A: ERROR. AND SOME OF THE ect PERTINENT 
DATA VALUES TO HELP DIAGNOSE THE CRUSE (SEE SECTION 6.2). 

THE CALLING MECHANISM JS SIMILAR TO THAT EMPLOYED FOR THE 
SCOPE ROUTINE (VIA A TRAP), EXCEPT IN THIS INSTANCE, THE “EMT” 
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9.3.5 

9.3.6 

9.3.7 

NO1 
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INSTRUCTION IS USED, TRAPPING THROUGH LOCATION 30(8). (NOTE 

as mari 
WILL A PARTICULAR ERROR I onc 

VALUES TO TYPE (SEE PROGRAR LISTING FOR FURTHER DETAILS). 

IMPORTANT VALUES USED IN THIS ROUTINE ARE: 

EREGO THRU FRE G? - queer OF GENERAL REGISTERS RO 
THRU R7 T BEFORE ERROR CALL 

SERTTL - COMLATIVE: NUMBER OF ERRORS ENCOUNTERED 10 
DATE 

SERRPC - GOR TAL HEPC OF THE “ERROR” INSTRUCTION 

SLPERR - CONTAINS THE ROORESS WHICH WILL BE LOOPED 
UPON FOR THE ERROR LOOPING FACILITY 

ERROR MESSAGE TYPEOUT ROUTINE - STYPERR 

THIS ROUTINE (STYPERR ENTRY POINT) IS CALLED BY THE ERROR 
PROCESS! NG ap eed eR Ee oe IN 3.3 3; 3 Reve ITS PURPOSE IS 
TO tern eyie Type 
PACILITYS ST 

DE POE Ga ETE TERE PIKE, Me Beate eee 
MESSAGE, DATA HEADER, AND CATA VALLES ON THE CONSOLE. 

TYPE ROUTINE - STYPE 

SIME Cores lEa Pen-erie GrRINGe. | TY fs) CALLED THROUGH A 
ine INSTRUCTION WITH THE NEXT WORD CONTAINING THE ADORESS 

HE STR pyr TERMINATE Na MAZES BYTE {o. FORO. HORIZONTAL, THE STOPS 
OCTAL NUMBER TYPE 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 
DETAILS. 

POWER UP AND DOWN ROUTINES - SPWRUP AND SPWRDN 

THESE TWO ROUTINES ARE ENTERED FOR THE POWER UP AND DOWN 
CONDITIONS, 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 

ROUT ) INGLY RESTORES THE REGISTERS, STACK 
ys on +} eS  oonere WHEN art 1S Ree TOR 

VOLATILE INTERNAL SWITCH REGISTER IS ALSO SAVED/RE pas 
ae THIS INE. 

EN OF PASS ROUTINE - SEOP 

THE END OF PASS ROUTINE COUNTS THE NUR On ere pr raee ue 

IT A 
BEFORE SIGNALLING AN ENO OF PASS CONDITION. 

ACT /APT /XXDP 

ACT COMPATIBILITY 

THIS PROGRAM WILL RUN UNDER THE ACT SYSTEM. 

APT COMPATIBILITY 

THIS PROGRAM WILL RUN UNDER THE APT SYSTEM MONITOR. ALL 
NECESSARY SOFTWARE COMMUNICATION HOOKS ARE PRESENT. 

XXDP COMPATIBILITY 

FOR XXDP MEDIA COMPATIBILITY, THE TOP 2K WORDS OF THE 16K WORD 
MINIMUM MEMORY AREA ARE NOT DISTURBED DURING EXECUTION. 
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EXER MACY11 27(1006 
TABLE ON-MAY-77 17:30 

OPERATIONAL ITCH SETTINGS 
IONS 

)_ O4-MAY-77 
OF CONTENTS 

COe 
18:18 

203 
Sh 
283 
429 TAGS 

3 aS tas 
655 a, 
723 t * AL INTERMPT ON ROUNDING Rove 
733 Ss . ERP LE “Tt DE RF LO TS OFF, 

oH Gap: RPL eo omy lire OFF 
iz : : re ee ON, TRUNCATE MODE 

: WERFLOM AND UNDER ; 
1189 ~ ; ve oer aN rear’ IerurT® OFF 

‘ ( 1; J a 

es aie treet: BRE ot ‘ 3 ‘ aren 

1376 i D; Thal ced ROEHE Bre OFF; 
- * 4 - & ise it Meer ‘hit are rae 

1Se4 - ° pvare LOS AQ UNDERFLOW S OFF, 
1645 + QOVERFLOM AE DERFLOW INTERUPTS OFF, 
1707 ; te PTS ON, ROUNDING MOLE 
lave , ‘ h Ob ' eh S OFF 
1901 * OvERFLC Beg) UNOERFL Ob S OFF; 

es : a e° 

2108 » OVERFLOW AND Ow OFF, 

A ¢ ene ecg ve: ALN ut 2369 Biv: OW AND UNDERFLOW INTERPUPTS OFF, 
2437 ae OVERE L Ob On TS OFF, 

2580 10" ALL INTEROP on TRUNCA nope 
2657 DIVE, OVERFLOW AAO UNDERFL Ob INTERRUPTS OFF, 

e807 ane Intro er tse eat AOURGING ’ 
2874 OIVD; INTERXUPT DIS af SET, ROUNDING MOOE 
om DIVE, INTERCUPT DISHALE SET, TRUNCATE MODE 
3016 THy IVD), INTERR PT Sank SET’ TRUNCATE MODE 
3083 THS , ' } I 3178 TH MULD;, OIVD EXERCISER 
3281 SUB PASS END 
332) END OF PASS ROUTINE (MODIFIED SYSMAC) 
3369 STATISTICS 1 SUBROUTINE 
ll FPP TRAP CAT 
3529 RANDOM GENERATOR 
3684 POLISH EXPRESSION ROUTINES 

ROUNDING MODE 
ROUNDING MODE 

TRUNCATE. RODE 
ROUNDING MODE 
ROUNDING MODE 

TRUNCATE MOOE 
TRUNCATE MODE 

ROUNDING MODE 
ROUNDING MODE 

TRUNCATE MODE 
TRUNCATE MODE 

ROUNDING MODE 
ROUNDING MODE 

TRUNCATE MODE 
TRUNCATE MODE 

SEQ 000i 
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BINARY TO OCTAL (ASCII) AND TYPE 

AND UP ROUTINES 
S041 ERROR MESSAGES, DATA HEADERS, DATA VECTORS, OPERANO VECTORS, ETC
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SCOP YRIGHT Teco. RANOOM EXER 

3 #O0IGITAL EQUIPMENT OC 
j SHAYNARD, 

HEPROGRAN BY DOMALD NORTH 

‘ STHIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC 
; BPACKAGE (MAINDEC-11-DZQAC-C3), JAN 19, 1977. 

:SBTTL OPERATIONAL SWITCH SETTINGS 

SWITCH OCTAL USE 

1a 00000 ING TEST BS EAA Bier 
le INHIBIT 78 TYPEOUTS 
1 004000 INHIBIT TERA T TONS 
1 LL ON ENO 

ee On nn ERROR 

SHE PY SBI MTESL CPOE pass 
1=TEST ONLY UNIT SPECIFIED IN SW«O0> 
O=agtgct Hep, [F SH(O1>=1 
1=SELECT WEP) fF SwcOl>=1 
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.SBTTL BASIC DEFINITIONS 

gtINITIAL | ROORESS OF THE STACK POINTER ### 1100 ### 

-EQUIV EMT,ERROR ;;BASIC DEFINITION OF ERROR CALL 
“EQUIV IOT, SCOPE ;;BRSIC DEFINITION OF SCOPE CALL 

; #MISCELLANEOUS DEFINITIONS 
te Ii ;;CODE FOR HORIZONTAL TAB 
LF= le ; j COOE FOR LINE FEED 
CR= 1S 3 | CODE FOR OR CARRIAGE RETURN 
CRLF= 200 + FOR CARRIAGE RETURN-LINE FEED 
PS= 177776 «PROCESSOR STATUS WORD 
-EQUIV P3,PSH 
STKLMT= 1 ;STACK LIMIT REGISTER 
PIRQG= 177772 : PROGRAM INTERRUPT REQUEST REGISTER 
OSWR= 177570 ze SWITCH REGISTER 
OO'SP= 177570 .s DISPLAY REGISTER 

- ¥GENERAL PURPOSE REGISTER DEFINITIONS 

R= i nae REcICTER 
= 42 + erat eater R 

R3= “3 ;;GENERAL REGISTER 
RY= “4 ;;GENERAL REGISTER 
RS= 4S : GENERAL REGISTER 
Rb= %b * GENERAL REGISTER 

SEQ 0003 
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OO0004 
000002 
000001 

000004 
000010 
000014 
0000 14 
ONOG 14 

000174 

GOe 
7( 1006) Ov AY =77 18:18 PAGE 4 
BASIC DEFINITIONS 

te: ] 
BH = 2 
Br Tbe I 
-EQUIV §1T09,8IT9 
“EQUIV BITOS;BITS 
“EQUIV 8ITO7,BIT7 
“EQUIV Bi T0e, BIT 
“EQUIV BITOS;BITS 
“EQUIV. BITOY:BITY 
“EQUIV BIT03,BIT3 
"EQUIV BIT02,B]T2 
-EQurV TOI" 1 
“Equiv BiTOd'BIT 

- #BASIC cpu TRAP VECTOR AOORES 5 
ERRVEC= TIME OUT AND OTHER ERRORS 
RESVEC= to tt RESERVED AND ILLEGAL INSTRUCTIONS 
TBITVEC=14 3377" pir 

c= 14 ; TRACE TRAP 
+ BREAKPOINT TRAP (BPT) BPTVEC= 14 

IOTVEC= 20 :: INPUT/OUTPUT TRAP (IOT) #*SCOPE## 
PWRVEC= 24 : POWER FAIL 
EMTVEC= 30 ; SEMULATOR TR TRAP (EMT) ¥#E£RRORS# 
TRAPVEC=34 ;;7TRAP™ T 
TKVEC= 60 :TTY CE YBORRD VECTOR 
TPVEC= 64 -: TTY PRINTER VECTOR 
PIRQVEC=240 : PROGRAM INTERRUPT REQUEST VECTOR 

-#MED INSTR CODES 
hED= 076600 : OPCODE 

RWHANT= O22 ;READ WHAM 

RFLAGS 144 READ FLAGS 
WELAG= 344 WRITE FLAGS 

-¥FLOATING POINT INTERRUPT VECTOR 
FPPVEC= 244 

-#FLOATING POINT REGISTER DEFINITIONS 
Aco= 0 
ACi= Zz} 
Ae= x2 
AC3= “43 
ACH= 44 
ACS= yA) 

.SBTTL TRAP CATCHER 

.3=0 
ALL UNUSED LOCATIONS ERon tenes BN soa RPT ”.42,HALT” 

BOR f oC Thing 6 ¥O cat CH IMPROPERLY LO LOA ED VECTORS 

SE@ 000S 
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Bonoue 
000137 003000 

HOe 
OY-MAY-77 18:18 PAGE S 

TRAP CATCHER 

1 SOETHARE RLEPRAY PROLIER a RIAPREG: . 
G: . 

.SBTTL STARTING ADORESS(ES) 
JMP QsSTART ;; JUMP TO STARTING ADORESS OF PROGRAM 

.SBTTL ACT11 HOOKS 

5 aE AE AE aE OE Ea ab ab ga a A a a a aaa aa aE 

“HOOKS REQUIRED BY ACTII1 
=. ;SRVE PC 

5; 1)SET LOC.46 TO ADORESS OF SENDAD IN .SEOP 

ae 9 ATH 
.SBTTL APT PARAMETER BLOCK 
© + SSE SESE ARE SEE JHE SE 48 6-90-38 SSE SE SE Bb Sb SEH at S06 8-08 38 a bb 0 a SH bk a a a A 2 3 
*SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT 
3 5 33643848483 HIHHHEHHINHHE JE SHE SH aE dE aE 3b bb SE a bb a a ba a a dat 

as Hi pier Fart YO POiMT TO START OF PROGRAN 
= ;;POINT TO APT INDIRECT ADORESS PNTR. 
SAPTHOR ;;POINT TO APT HEADER BLOCK 
.=.SX + ;RESET LOCATION COUNTER 

«JHMM HHH HiHHHE}HBEHHHHHHHHHHHHEHHHHEHHEHIHEHEHEHE HEHE 
jae APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC 
: A TERE ACE SPEC. 

SAPTHD: 
SHIBTS: .WORD OO tL TWO HIGH BITS OF 18 BIT MAILBOX AOOR. 

Serer: HER £5" ii ROR TER oF foncrct ST 
SPASTM: .WORD 4S. : RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY) 
SUNITM: .WORD 0 ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH AODITIONAL UNIT 

"WORD  SETENO-SMAIL/2 ;;LENGTH MAILBOX-E TABLE (WORDS) 
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TAGS 

-SBTTL COMMON TAGS 

510 ; © SESRSERESSRSRESESSRAES EASE SSRESSESSSSLERESSERERSRERSESASRESER ES 

tl tATHIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS 
212 :#USED IN THE PROGRAM. 

214 001100 .21100 
gp 001100 SCNTAG: START OF COMMON TAGS 

16 ss ee=--START OF CLEAR COMMON tacs:---- 
217 901100 000000 ' .WORD OO ; ; . 

518 Botibs bere ggme: -wrp 9 STE ONTAINe ERROR FLAGS 
20 001105 90000 SICNT: - WORD 0 3s CONTAINS Score jour four TTERATION COUNT 

222 OOlll2 O00000 ee -WORD =O >: CONT ate PR sPRRORS 
23 001114 000000 SERTTL: ~ WORD 0 ieovrathe f TAL ERRORS DETECTED 

ees males ereen ae: ep i Corals & MAX. ERRORS PER "rhgrpucrio 

227 ~O0114 Teer TR: HOR 0 : CONTR ire Soest te Fooon 
228 001126 000000 SBOAOR: {WORD O *:CONTRINS ROORESS OF ’BAD’ ont a 
229 001130 oo0000 SGOOAT: :WORD 0 ::CONTAINS ’GOOD’ DATA 
230 001132 000000 SBOOAT: [WORD 0 >? CONTRI "BAO DATA 
231 001134 000000 "WORD «OO RE T 10 BE USED 
232 00113 000000 “WORD «OO 
233 001140 000 SAUTOB: .BYTE 0 : sAUTOMATIC MODE INDICATOR 
om OO114} 000 SINTAG: .BYTE O :; INTERRUPT MODE INDICATOR 
235 001142 o00000 "WORD 0 

SF ooniiey 177570 iO TERR COIN TAGS GISTER 
238 O0011% 177570 DISPLA: ares OOISP is Pore ee oF Bropcay GISTER 
239 001159 900000 SLPTST: “WORD. OO Raker ae TO LOOP UPON 

50 Beit eee TKB: {55ee8 i 
e42 001156 177564 SIPS: 177564 ssTTy cS Bue STATUS REG. AOORESS 

3 atte 002 1 : 2 ii cans OF fits $ . ; | 

ae Be BE Et oe EC a es 
eve Obie 000000 aries: 6 ; MAX HUFeER Be Ror one ONS ~ 

250 001172 resting 000377 SESE ccrz (207) (377) «377 :TESCAPE ON ERROR : 
ool 001176 77 SQUES: ASCII ae j SQUESTION MORK 

253 OO012e00 000012 rR Perth 13) LINE perp 
eS Le eeeD OEE cbee Le eeeEnEeaEaeaebboceceneg SHESaEEEHHEEREEEHEHEE 

oes ‘OBTTL APT MAILBOX-ETABLE 

cee 1 sila iiaalaaaiaaiiai 

N 
259 901202 Ibs ry APT MAILBOX 

5p 681555 iveted AL: eRe par fran NURGER 
262 001206 000000 STESTN: .WORD ATESTN ;;TEST NUMBER 
263 001210 000000 SPASS: .WORD APASS + ASS COUNT 
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Se mists Se GAY Hee lh Fe Gut Mee 
267 001220 OO0000 G:_. WORD RESCLC re ee GE LENGTH j TABLE 

RA iSs5 000 EE: aye RENV 
001223 000 SENVM: .BYTE  AENVM Bikowent Byte’ 

1552 BRORS Hist ae es Ha eR aeee 
000000 SCPUOP: [WORD ACPUOP ::CPU TYPE, OPTIONS 

# iS 1S-1} Wize 
: 11704201, 11/0S=02, 11/20=03, 11/40=04, 11/45=05 

BR
ER
 E

RI
E 

ss 
8 ss 

+t 
;# 1! = 

* BIT LO=REAL TIME CL Arock. 
i BIT 9=FLOATING POINT PROCESSOR 

e793 i BIT ®=NEMORY MANAGEMENT 
280 001232 SETEND: 
281 -MEXIT
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SS -SBTTL ERROR POINTER TABLE 

001232 SERRTB: 

= ,#THIS TABLE CONTAINS THE INFORMATION FOR EACK ERROR THAT CAN OCCUR. 

ald itceal on Siete 3 FU OTN TOATES THI ITEM eR teen iM 1S PERTINENT. 
ce  ¥NOTEL: FS Gite USER HP BS tent Data Ie (Se 
ea : #NOTED: EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS: 

a EM ; POINTS TO THE ERROR MESSAGE 
293 rt OH POINTS 10 THE DATA HEADER 
oH te OT POINT 

ee HE BL TE Be -#NOTE: ERROR veer TB) fee BEEN MODIFIED, 

Ol 74 EMVOOL: ‘WORD E A DIN OO OOO Oro ITS STRUCT 
533 Spices Beoteo Bese badood -_ 
eT ADIses Geena 220000 000000 
302 0012S gaesys 033204 033474 EMVO02: .WORD EMK,DHA,DTA,0,0,0,0,0,0,0 ;SUBF  * FPS ERRORS 
303 001264 900000 000000 
304 901272 00000 Go0000 900000 
305 O01 000000 
306 001302 0GeS66 033204 033474 EMVO03: .WORD EML,DHA,DTA,0,0,0,0,0,0,0 -MULF 
307 001310 000000 000000 000000 
308 001316 000000 000000 000000 
303 00134 00000 
311 00132 00000 OO00000 OO0000 EMVOO4: .WORD 0,0,0,0,0,0,0,0,0,0 ; (UNUSED) 
312 001334 O00000 000000 000000 
313 O01342 oO00000 O00000 O0000d 
314 001350 on0000 

ie : F ,0,0, ; ADDF * 31g OOI38 Saee75 939514 EMVOOS: . WORD EME, DHB, DTD, LOF ,HIF,0,0,0,0,0 

318 001366 00000 000000 

30 O1I7E Geers EMVO06: .WORD EME,DHC,DTE,LOD,HID,0,0,0,0,0 ;A00DD * 
1 1 IF 

see OO0i412 QO0000 
323 001420 OO0000 
324 001422 033514 EMVOO7: .WORD EMF,OHB,DTD,LOF,HIF,0,0,0,0,0 ;SUBF ¥» 

ee ce as Ba 
308 OOL446 033256 033526 EMVOIO: .WORD EMF,DHC,DTE,LOD,HID,0,0,0,0,0 ;SUBD # RESULT ERRORS 
329 OD14SH 039572 033606 000000 
330 001462 000000 000000 

G6 

ects % 033220 039514 EMVOLL: .WORD ENG,DHB,DTD,LOF,HIF,0,0,0,0,0 ;MULF + 
333 001500 0aa622 033632 000000 
234 001506 000000 000000 000000 
335 001514 900009 
33% 001516 033256 033526 EMVO12: .WORD EMG,DHC,DTE,LOD,HID,0,0,0,0,0 ;MULD # 
337 001524 033572 033606 000000 
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OR POINTER TABLE 

000000 

ra EMVO13: .WORD EMH,OHB,OTO,LOF,HIF,0,0,0,0,0 ;OIVF %& 

EMVOL4: .WORD €MH,DHC,OTE,LOO,HID,0,0,0,0,0 ;0IVD # 

032495 033354 0395SO EMVOIS: .WORD ENI,OHO,OTF,0,0,0,0,0,0,0 ; ILLEGAL FPP TRAP 
900000 000000 900000 
900000 000000 900000 
eeeees 

030607 033204 .WORD EMM, DHA, DTA,0,0,0,0,0,0,0 ;DIVF # 
000000 000000 
000000 000000 
eee 033204 : .WORD ENN, OHA,DTA,0,0,0,0,0,0,0 ;AD0D # 

(00000 
000000 000000 
g00000 
ine : .WORD  €MO,DHA,DTA,0,0,0,0,0,0,0 ;SUBD # FPS ERRORS 

000000 
03672 : .WORD EMP, DHA,DTA,0,0,0,0,0,0,0 ;MULD # 

ae : .WORD  €MQ,DHA,DTA,0,0,0,0,0,0,0 ;DIVD # 
000000 
000000 
g00000 
032794 039433 1G3502 EMVO23: .WORD EMR, DHE,OTB,0,0,0,0,0,0,0 ;ADOF 
g00000 000000 00000 
g00000 000000 000000 
g00000 
127% : .WORD EMS, OHE,D7B,0,0,0,0,0,0,0 ;SUBF # 

: .WORD EMT, OHE,OTB,0,0,0,0,0,0,0 ;MULF 

: .WORD EMU, DHE,07B,0,0,0,0,0,0,0 ;DIVF # FEC/FEA ERRORS 

: .WORD EMV, DHE,DTB,0,0,0,0,0,0,0 ;ADDD# 
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033157 C3333 

032103 033204 
oo0000 000000 
000000 000000 

000000 000000 
000000 

032175 033220 

O33642 033652 

BOE cess 033256 

O337e2 033736 
033766 034002 
000000 

aE 

1045S2 

166330 
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EM, OHE ,OTB,0,0,0,0,0,0,0 ; SUBD # 

EMX, OHE ,OTB,O,0,0,0,0,0,0 ;MULD # 

EMY, OHE ,OTB,0,0,0,0,0,0,0 ;0IVD # 

EMA, DHA,DOTA,0,0,0,0,0,0,0 ;F-MODE EXERCISER # FPS 

EMB, OHA,OTA,0,0,0,0,0,0,0 ;0-MODE EXERCISER # ERROR 

EMC, OH8, OTD, OPIF,OPeF , OP3F , OPYF , OPSF , OPEF , 0 ;F-MODE EXERCISER WT RE 

EMO, OHC OTE, OP10, OP2D, OP30, OP4YD, OPSD, OP60, 0 ; D-MODE EXERCISER * 

DEFINED COMMON TAGS 

iFee STORED HERE ATER SST 

27( 1006) 
ERROR POINTER TABLE 

EMVO30: .WORD 

. WORD 

. WORD 

EMVO03: .WORD 

EMVO34: .WORD 

EMVO3S: .WORD 

EMVO36: .WORD 

.SBTTL PROGRAM 
iXVARIABLES 

FEC: FORB 
FER: . WORD 

FPPOPS: POR 
FOPOSP: . WORD 
EXPFEA: . WORD 

Ee; “WORD 
SFEA: . WORD 
ANS]: . WORD 

ANS2: . WORD 

LONUM : WORD 

HINUM: .WORD 

0 ap STORED HERE arTER 31ST ap 

25 BENE BE IE Ud 
0 te CTED FER 

fee i 
6 0,0,0 SOF Tue PER TING POINT ANSHER 

0,0,0,0 ; SOFTWARE FLOATING POINT ANSWER 

027005, 104SS2, 111730,000SSS ;RANOOM EXERCISER OPERHND LONUM 

102337, 166330, 007025 , 021553 ;RANDOM EXERCISER OPERAND HINUM 
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030712 

002361 

1Neb1 

123456 

105726 

070707 

O6e45 1 

llilil 

060612 

177777 

042115 
oSOS04 

03046 1 

PROGRAK DEFINED COMMON TAGS 

OP1: .WORD 175463, 030712, 105726, 124064 

OP2: .WORD 156607, 002361,070707, 061111 ; 

OP3: .WORD 003505, 134261, 062451, 0S2S25 

OPY .WORD 102466, 123456, 111111, 101010 

OPS .WORD 076103, 000346, 060612, 125252 : 

OP6 .WORO 044100, 112400, 177777 , O00006 : 

itpQpen COUNTERS FOR TRACING wen fonts BEEN 
: WORD O OTAL NUMBER 

ADOC1: WORD O A=0, 

ia a i 
ADOCH: .WORD 0 "NO SHIFT REQ’D 
ADOCS: WORD O > OVERFLOW 
ADOC: “WORD OO : OVEREL OM ENABLED 

Pd aes ON Oe ENABLED 
MULCO: . ;TOr aii: OB ed E 
MULC2: .WORD O 
MULC3: -WORD O OVER RFLOW, ENABLED 
MULCH: [WORD O : UNOE RF L Of 
MULCS: .WORD O : UNDERFLOW, ENABLED 

DIVCO: .WORD O TOTAL NUMBER 
DIVCL: {WORD O NUM A=O 
OIvGe: {WORD O DEN B=0 
OIVC3: {WORD O : OVERFLOW 
DIVC4: :WORO O OVERFLOW, ENABLED 
OIvCS: .WORD O * UNDE RF LOW 
DIVCS: .WORD O : UNDERFLOW, ENABLED 

-#REGISTER CONTENTS, AT ERROR, STORED HERE 
EREGO: .WORD O 
EREG1: [WORD O 
EREGe: .KORD O 
EREG3: WORD 0 
ERECY: (WORD O 
EREGS 0 
EREGS: .WORD O 
EREG7: .WORD O 

- #MESSAGES FOR BEGIN PROGRAM/START OF PASS 
AGNMES: .RSCII <CR><LF><LF) <LF> “MO-11-DQFPO-" 

ASCII “8.” 
ASCII ®.. 
LASCIZ =“POP-11/76X F.P.U. ADD/SUB/MUL/DIV EXERCISER™<CR><LF> 

L
t
 

e
e
 

e
e
 |
 
e
e
 

;EXTRA RANDOM OPERANDS 

SUBTRACT 

FOR 
MULTIPLY 

SEQ 0012 



SEQ C013 
BO3 

"1 FAIR BRE Lael Hae 1 

<(CR><LF>"PASS 8” ~ASCIZ 1501 NWPRS1: 

Sates 
5448 

8 

= 
be 

Fr 

Rapsyeen 
2 : 

e
r
 

e
S
 

ay 

Daeicatateta 

MAC 

0271 

Sq 
f 

DOF POS .P11 
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27(1006) O4-MAY-77 18:18 PAGE 13 SEQ 0014 
START OF PASS ROUTINE 

~SBTTL START OF PRSS ROUTINE 

Nee lL debahalahdelel Sbabetb-Safelatelahahahebabshetsdal 
-ENABL AMA ; ASSEMBLE ALL RELATIVE REFERENCES AS ABSOLUTE 

Mert iiieiiiiititiiiiiititiirerrirtt 

START: 
-SBTTL INITIALIZE THE COMMON TAGS 
;;CLEAR THE COMMON TAGs (SCMTAG) nase 

MOV SSCMTAG, RS ;sFIRST LOCATION TO BE CLEARED 
CLR (RB) + =: CLEAR MEMORY LOCATION 
CMP 8SHR,R& ; ;D0NE? - NO 

as? tee p ne FF Ae POINTER MOV sSTACK. SP 
- INITIALIZE A FEW VECTORS 

MOV egsCOre SeIOTVEC ;;IOT VECTOR FOR SCOPE ROUTINE 
MOV astorveces ;:CEVEL 
MOV SSERROR JSEMTVEC’: EMT VECTOR FOR ERROR ROUTINE 
MOV OHO, gaEMT VEC ; sLEVEL 7 
MOV 81K VEC’: TRAP VECTOR FOR TRAP CALLS 
MOV 8340, ab C+2;CEVEL 7 
MOV 8SPWRON 2 SPARVEC ;;POWER FAILURE VECTOR 
MOV 8340 qu VEC+e ;;CEVEL 7 

eR EM EOPCT SET et SIREN ee ET ons 
CLR Pus Fe Ce ON SS 
MOV 81, SEPIAX j ALL Ow EF.20R PER TEST 
MOV 8. SLPADR >: INITIALIZE THE LOOP ADORESS FOR SCOPE 
MOV 8. 'SLPERR 20R LOOP ADORES 

;;SIZE FOR A SWITCH REGISTER. IF NOT FOUND OR IT IS 
EQUAL TO A 7-1" FOR A SOF SWITCH REGTSTER. 

Ry ence fiat Sent ier 
MOV 80SHR SUR Tu F AQ weberre SHICH REGISTER 
MOV SO0ISP DISPLAY ;; HARDWARE DISPLAY REGISTER 
CMP 8-1, a5aR TRY TO REF HAROWARE SHR 
BNE 65S i | BRANCH J NO TIMEOUT TRAP OCCURRED 

ee SWR IS NOT = -1 
8R 65S :: BRANCH IF NO TIMEOUT 

64S: H y 865$, (SP) ::SET UP FOR TRAP RETURN 

6S$: MOV SSWREG SHR ;:POINT TO SOFTWARE SHR 
MOV sO ISPREG DISPLAY 

66S: MOV (SP)+, d8ERRVEC ;;RESTORE ERROR VECTOR 

CLR SPRSS > ;CLEAR PRSS COUNT 
BITB sAPTSIZE,SENVM ;:TEST USER SIZE UNDER APT 
BEQ 67S *: YES USE NON-APT SWITCH 

673 MOV #SSWREG , SHR ::NO,USE APT SWITCH REGISTER 

-SET UP FPP UNEXPECTED TRAP CATCHER - ------- 
HOV SFPPILT. aSFPPVEC -NEW PC AT FPP TRAP 
CLR aar ppvetse2 “NEW PS AT FPP TRAP 
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iiCLERR FOR TRAC 
23 003262 012700 002S26 SD e Bo Hct 9 LOCATION TO CLEAR 
571 003266 012701 O000c 25 nov 2b Rl :26(8) WORDS WOR 

er Beaeea gales ; a AI 2S SEAR ON 

S78 003276 104401 002622 TYPE , BGNMES ;1D MESSAGE AT START 

ae Sh AU i did aa ehhh 

278 : MESSAGE ON WHETHER OR NOT HFP UNIT IS PRESENT 

S80 003302 076600 oonddee MED RWHAMT ;WHAMI INTO RO 
S81 003306 032700 0o00dc0 BIT $81 TOY, RO -1S THERE A HFP UNIT 7? 
S82 003312 001403 BEQ 70$ :NO, BR 
S83 003314 104401 003330 TYPE 68S INDICATE FP11-€ PRESENT 
SBN 003320 O0004S3 BR NEWPRS -GO FOR SUBPASS INIT 
Sas 104401 003370 70S: TYPE 69S > INDICATE NO FP1I1-E 
S86 003326 OO04SD BR NEWPRS “GO F 

Ses 0033390 o0soIS OS0!106 68§ ASCIZ ¢15><1l2>"# FPLI-E HFP UNIT PRESENT #°¢15><1le> 
599 003336 1 

ct Gees ik Bes Bie 
S92 5 047105 020124 O064S2 

oy 003370 reat 7516 69S ASCIZ «15><12>°# NO FPLI-E HFP UNIT - ALL TESTS WEP ONLY #°¢15><12 KeN0Se : . «15><]e> 72 - #°¢15)< 12> 

S95 003376 ee 130520 et 
S% OO34O4 Oe0i0S 043110 Oe0120 
597 OOHl2 047125 OS52ll1 Oeb440 
598 OO3420 O4O4HO O46114 OS2040 
S99 003426 OS1S50S 051Se4 053440 
600 OO3434 050108 O47440 046116 
601 OO3442 020131 O064Se O000!2 
bie EVEN 

oo SSVPLTITLITTTITATTATTAT ATTA ATTA ATS ITADATA ASAT ASTI T TTT ITS ATTA 

606 
607 5 #HHHHHHHHHEHHHHHIHHEHHHHIHHE HHH HHH HEHEHE HEHEHE 

608 ~NEW PRSS ENTERS HERE 
608 5 ¢ SEE AEH 3a} 2H 8 JHE a; HEHEHE aH} EEE aaa 

bil 003450 012706 001100 NEWPAS: MOV eSTACK, SP ;RESET STACK PTR 

613 OOGNSH 010000 175462 BIT 981712, aSWR s INHIBIT STATUS TYPEOUTS ”? 
614% O02 001015 BNE SUBPAS >BR IF YES 
61S OO3464 023737 Ge2tse O2e034 CMP SENOCT , SEOPCT : TIME FOR A MESSAGE ? 
618 003472 001011 BNE SUBPRS 7NO, NOT YET 

618 OOON7™ 104401 002723 TYPE NWPRS | :"PASS 8” 
619 003500 01374% 001210 MOV pass, -(SP) PASS, COUNT INTO _ 

pst er rate YPOS “TYPE OCTAL 
622 003510 006 000 .BYTE 6,0 i eng DIGITS NO LEADING ZEROS 
be3 003512 104401 001177 Type =, CRLF ENO THE LIME 
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: ROO/SUB/MUL/DIV RANDOM EXER MACYI1 27(1006) O4-MAY-77 18:18 PAGE 15S SEQ OO16b 
-PLl = O4N-MAY-77 17:30 INITIALIZE THE COMMON TAGS 

-3 slallalalaleh-trgh-+-2-1-5-tS-iv+-+-ihe t+ aelallallalaelallalaalaelaelallalelalaelaielaleleial 

; «#3141 HHH HHiHHHEHE HEHEHE 

003516 012706 001100 SUSPAS: MOV 8STACK, SP -RESET SP FOR INSURANCE 

003522 076500 000022 MED RiHAMI GET WHAMI INTO RO 
QO350% 03270) 000020 BIT $8] 704, RO : 1L=HFP PRESENT, O=NO 

0014 BEQ "IF NO HEP, TEST WARM ONLY 

003534 076600 000144 MED | RFLAG -GET FLAGS INTO RO 

O03S40 032777 000002 175376 BIT #SWO1, ISWR -SWOl: 1=HFP_OR WEP TEST ONLY 
633 0035% 001413 BEQ 1S : O=ALTERNATE HFP/WFP PER PASS 

641 9g3550 000001 175365 BIT #SWO0 , aSWR ; SOO: L=HEP One y 

ea ae 010000 Bre oBITI2 RO ; CLEAR HFP ENROL E YFLAG«s FOR WFP > 

644 003554 Beane BR x , 
645 003565 052700 010000 2s: BIS 881T12,RO cer HFP ENABLE FLAG<S> FOR HFP 
biG 003572 076500 3s: MED , WELAG REWRITE FLAGS 

648 003576 032700 010000 1$ BIT #91T12,RO0 TEST WHO'S ENABLED: HOT, WARM 
bys 003602 OO1404 BEQ 20S SET APPROPRIATE HEADER: 

651 O03604 012737 032066 O30414 198: ‘MOV 8ASCHOT, HOTWRM “HOT: * 
652 003612 000403 BR 218 ; 
653 003614 012737 032074 O30414 20%: NOV SASCWRM, HOTHRM "WARM: ” 
654 003622 21s: 
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1 4 
002364 

002364 

002406 
000001 
002406 

001110 

002410 

nt rll et RANDOM EXER MACY11 27( 1006) 
-Pll Tl 

FOS 
OY-MAY-77 18:18 PAGE 

EXERCISE ADOF, ALL INTERRUPTS ON, ROUNDING MODE 

Nee LT oS oe as debehabehebahahebahalahehadahabsbatetsh-delebehabebaleheboheleiahehebabahatal 
EXERCISE AOOF, ALL INTERRUPTS ON, ROUNDING MODE TEST 1 

tet: 

ARETI: 

RERRI: 

1$: 

ATST1: 

LOFPS 
MOV 8. +6, SLPAOR 

16 

TTT TTT iii LLL 

;AOOR OF INSTR BEING TESTED 

aman 
pee 
ENTER POLISH MYOE 
PUSH 2 WORDS ON STACK (LONUM) 

ON STACK (HI NUM) 

eoreto a Fania EXIT POLISH MODE 

fe FLOAT ING POINT Sars 

bab Ace WITH A RANDOM NUMBE 

8S el AIT geo reer 
; TURN_ INTERRUPTS ON 
RESET LOOP ADDRESS 

5. SEI AE 0b ab 0b 8 a8 SES a ab SE a gE SOE bE bE ab ab a ab a a a a a a a a a 

CMPF 
CFCC 
EO 

TF 
SUB 
SBC 

SFPS 
prall 
FE 

FEC, SFEC 

FEA SFEA 
aTst 
23 

AC2, ACI 

AC2 ANS 1 
81 ANS142 
ANS! 

;LOAD ACO INTO ACe 

he paring POINT STATUS 

j ERROR 8 
iN, DOW eT 

g, ect STATUS 

i HECK Tit FLOATING EXCEPTION CODES 

FEC 1S WRONG 

CHECK FLOATING PC 
i NCH 
be "hy aboress IN FEA 

;COMPARE FPU ANSWER TO FORTRAN ANSWER 
: COPY ped SAN br CONDITION CODES 

EC/FER 

REND 1 
- COMPENSATE FOR FORTRAN tneccuRaciEs. 

BECREMENT FEU BEC MENT FPU ANSWER 

SEQ 0017 
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002406 

Th E)ERCISE ADOF, ALL INTERRUPTS ON, ROUNDING MODE 

CMPF ANSI, ACI CHECK ANSWERS AGAIN 
Cec ENO! i COPY F FLOATING CONDITION CODES 

TF 2, ANS] 
Son BC Fa AND FPU GER DISAGREE 

RENDL: CLR FPS -CLR FPU FPS BUFFER 

; © BRS RG GA EE a 22 HI EH 

-#TEST 2 EXERCISE ADDO, ALL INTERRUPTS ON, ROUNDING MODE 
} 7 viata $4HHHHHHMHHEH HEE 

002376 MOV SARET2 EXPFEA =; ADOR OF INSTR BEING TESTED 
002400 nov 8007600, $F PS - SET IE BITS ee ANSWER 

LR EK : ee F TRA 
CLR FPS -CLR FPU FPS BUFFER 

KR ERE i Eby EER BFrER 
JSR PC RANDLY GET RANDOM I DATA 
WORD  LOAUM HINUM : 

JSR RY SPOLSH ‘ENTER POLISH MOOE 
SPUSH , LONUM PUSH 4 WORDS ON STACK (LONUM) 
SPUSH | HINUM :PUSH 4 WORDS ON STACK (HINUM) 

j BOORE SS OF FORTRAN ADD 
SPOPX  ,ANS2 : 4 WORDS AND EXIT POLISH MODE 

NOV SFPS_RO ; DISPLAY FLOATING POINT STATUS ep 

LDO Pero iL Op AC: with A ee R 
LDO HI NUM a1 j LOR aC} WITH A RANDOM NUMBER 
LDO ANSE AC tL WITH THE SUM 
-DFPS 8007600 : TURN I TS ON 

001110 MOV 8. +6, SLPAOR "RESET LOOP ADORESS 

; SSSSEGEE SERRE RE EERE PRESS HARSS ESSERE RESRSSSSER EEE 

LDO ACO, Ace -LOAD ACO INTO AC2 
ARET2: ADOD ACI,AC2 :ADD AC] BY AC2 

STFPS FPS : STORE bBATING POINT STATUS 
002400 CMP FPS. SFPS : CHECK FPS 

BEQ ARERR BRANCH IF OK 
STO AC2, ANS | : FPU ANSWER 
ERROR 17 FPS ERROR 

RERR2: TST SFPS ; ERROR BIT SET ? 
BPL ATST2 DONT GET FEC/FEA 
STST FEC Mes, CHECK STATUS 

oo24o2 CMP FEC, SFEC CHECK THE FLOATING EXCEPTION CODES 
BE 1$ BRANCH IF OK 
ERROR 27 *FEC IS WRONG 

oo24o4 1S: CMP FEA, SFEA “CHECK FLOATING PC 

SEQ 0018 
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Fee ABS Pohood Fron 27°* iBRONE ADORESS IN FEA 
arse: ace, ACI ,; ORTRAN ANSWER 

G a Boome oer eope 

3 a8 ee FERNT FRU ANSHER 

| 

SUB 
SBC ANS 144 
SBC ars 1+2 

oP 1,AC3 : CHECK ANSWERS AGAIN 
ECC : COPY FLOATING CONDITION CODES 

Sto pee A Ve FPU ANSHER 
:FPU AND FORTRAN DISAGREE 

REND2: CLR FPS -CLR FPU FPS BUFFER 

3 JHHHHHMEHMHHHMHHHHHHBHHHHHHHAHHHBHHHEHHHHHEHEHHEMEHHHEEHHEHt 
:#TEST 3 EXERCISE ROOF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE 
* «EEE 3G} HHH} HEHEHE HHHHHHHHHHHHHEHHHHE 

ea
t 

ie
ia
is
ic
ie
et
 

Rea
r 

ei
ni
ta
ce
 
Ri
b 

isp 
op

s 
RA
P 
PA

R 

004402 O00004 +613: SCOPE 
OON404 012737 OO4S36 002376 MOV SARET3.EXPFEA  ;ADOR OF INSTR BEING TESTED 
OOM412 012737 OO44O00 00e400 MOV sOO4400, SFPS ss SET IE ITS IN FORTRAN ANSWER 

as Hey Be ce ER ‘Ge Fae Fe 37 CLR SFEA CLR FORTRAN 

ON DOS? Oneaed tk OEEC eth Ey EEC BUFFER Sad Soenas fresed cL EB eth FEN EER GurceR 
OOM 004737 O2a342 JSR PC RANDL2 “GET RANDOM INPUT DATA 
OO44SO O0C426 000436 “WORD = LOAUM. HINUM . 
OO44S54 004437 023506 JSR RY SPOLSH “ENTER POLISH MODE 

OME OOSEID DOOMSE SPusH LON DUS S MORDe ON STACK CHIRON) ’ ’ ) 
004470 a5 e}0 $900 Abo Ss OF Pon RDO 
OO4472 023540 002416 SPOPX  ,ANS2 *POP 2 WORDS AND EXIT POLISH MODE 

004476 013700 od2e400 MOV SFPS RO -DISPLAY FLOATING POINT STATUS 
810 OO4SO2 170127 O40000 LOFPS 8040000 “LORD FPS, INTERRUPT DISABLE 
811 OO4SO06 172437 O0cC426 LDF LONUM, ACO ?LOAD ACO’ WITH A RANDOM NUMBER 
812 OONS12 172537 000436 LDF HTNUM AC 1 iLOR® aC} WITH A RANDOM NUMBER 
813 OO4SI6 172737 OOCYI6 LOF ANS2 AC3 *LORD ACS WITH THE SUM 
814 OO4S22 170127 OO4400 LOFPS s#oc44o0 TURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW 
g15 OO4S26 012737 OO4S34 001110 MOV #. +6, SLPAOR “RESET LOOP ADORESS 

B17 ; SRERSSSSSSSSSSSSSSESASSSSSSSRSASSSS REESE SSSSSESS SASSER SE AES 

819 OO4S34 172600 LOF aco, Ace -LOAO ACO INTO AC2 
820 00453% 172201 ARET3: ADOF  ACI.ACE *ADD AC] BY AC2 
821 OO4S4O 170237 O0023be STFPS FPS :STORE FLOATING POINT STATUS 
822 OO4S4HY 023737 O0e3be 002400 CMP FPS, SFPS CHECK FPS 
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BP RGB Ans " ANSMER 
ERROR 1 ys S 2 os 

828 OO4S60 104001 FPS ERROR 

2 ATST3: Ace, AC3 R TQ FORT N ANSHER 
BS, Bideea = tSéans cere oA ontt Ne COROIT on’ 
so 00146 ay FEO on FORTRAN iNOS oe S 
at 004570 174237 002406 i GPAPENSA ANS 1 BOVE PU Suen 
832 OO4S74Y 162737 000001 ode410 SUB 81. ANSI+2 :DECREMENT FPU ANSWER 
8339 O04602 005637 O0C4O6 SBC ANS! 
8394 O04N606 173737 O0C4O CMPF = ANS 1, AC3 CHECK ANSWERS AGAIN 
835 O04%6l2 170000 CFCC COPY FLOATING CONDITION CODES 
83% OO4614 001403 BEQ REND3 BRANCH IF OK 
837 OO4616 174237 002406 STF AC2, ANS! SAVE FPU ANSWER 
Pe O04622 104005 ERROR 5S :FPU AND FORTRAN DISAGREE 

BHO 004624 005037 002362 REND3: CLR FPS -CLR FPU FPS BUFFER 

g42 

aa 
BYS ; + SASSEAKERSESRSERSRERSERESERERSS SES BES EE ESSERE EEEEEEER ESE 

846 TEST 4 EXERCISE ADDO, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE 
847 METUVETTETIT ITT TET TTT TT Titer ti ttt tT tS SHBG SAEASRRRRREES 

848 004630 OO0004 +éTy: SCOPE 
ae 004632 O1e737 004764 002376 HOV SARETHY EXPFEA =ADOR OF INSTR BEING ae reD ; 

Bee wey Ge mL SUSU. SFPS' ED Pbathan HBO 
OONGS2 005037 O0c404 CLR SFEA -CLR FORTRAN FEA 

Bey EMEeS GUSbS? bosses RO OFEe CLR FPU FPS SURFER 
95S has resi ree CLR FEA CLR EU ERK BUFFER 
85b 004672 004737 Oesave JSR PC RONOLY ;GET RANDOM INPUT DATA 

858 sas ne Pose in OF HIN ENTER POLISH MOOE 

Bed OONie Geen DOE SPush LON PUSH 4 MINDS Ot STACK (HINA) 
861 71 fs)? Fn , ocr Poet REN ROD 
Boe 004720 023540 O0C4j16 SPOPX  ,ANS2 OPH BORDS. AMD EXIT T POLISH MODE 

864 004724 013700 002400 MOV SFPS RO jDISPLAY. FLOATING POINT STATUS 
865 004730 170127 O40e00 LOFPS 8040200 LORD FPS INTERRUPT Dl DISABLE AND FD 
865 OON734 172437 O0C426 LOO LONUM , ACO "MIT Rerooe NUMBER 
867 OON74O 1 002436 LOO HINUM' ACI ite aed i RANDOM NUMBER 
868 OON74Y 172737 OOC416 LOO ANS2 AC3 WITH THE SUM 
869 OO047S0 170127 O04600 LOFPS 8004600 TURN INTERRUPTS ON, EXCEPT OVER AND UNDERFLOW 
870 004754 012737 OO47b2 001110 MOV #. +6, SLPAOR "RESET LOOP ADORESS’ 

ars ; SESKSSSASRSRSEEASRASESSSSKARERSSSERERESERESAARSRSSRERERSSE EES 

874 OON762 172600 one T4 LOO aco, ace ;LOAD ACO INTO AC2 

a Reus trasa 002362 ° OPPRs rps 190 BC baring POINT STATUS 
877 004772 993737 002362 002400 CMP FPS SFPS “CHECK F 
878 1403 BEQ aTsty “BRANCH IF OK 
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002376 
002400 

Beesio £28937 BEBSES ooe400 

TY 

ATSTY: 

RENOH : 
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hn PAS! ABE Rt 
CMPD = AC2,, ACB COMPARE FPU ANSWER TO FORTRAN ANSWER 
Cec : COPY eat CONDITION CODES 

COMPENSATE FOR FORTRAN ! 
$70 ACE, ANS 1 -SAVE FPU ANSWER 
oR uaF 1+6 :DECREMENT FPU ANSWER 

S8¢ ANS 142 

oa Anat AC3 CK ee iby SE & CSROITION CODES 
REND 

STD AC2, ANS! 
ERROR ‘Pou pix conte DISAGREE 

CLR FPS CLR FPU FPS BUFFER 

TT TERMUPTS ON TRUNCATE MOOE 

LATE EXERCISE ADOF, ALL INTERRUPTS ON, TRUNCATE MODE 
oO NARRAMEEELGATOUEGERSENSHAGSERSERERESESIESSSUSESESEAEAESSNE 

tats: 

ARETS: 

SCOPE 

NOY S80, sey ye alts 1 oh ARF RIEL PRIGHER 
cLR SFEC 

te te cin Fone FPS AFTER 
CLR FEC ‘CER FEL FE BUFFER 

56h Ef RANOL2 : Bara 
“WORD  LOAUM, HINUM : 
JSR RY SPOLSH . MOE 

aie eits Boar wipe GF Sra (Lem SP " HINUM : ON STACK (HINUM) 
$A0D :ADORESS OF FORTRAN 
SPOPX  ,ANS2 i BOP Se RORDS BRD EXIT POLISH MODE 

MOV SFPS RO DISPLAY FLOATING POINT STATUS 

LBEPS iL B08 FPS. AUTERRURT DISABLE 
; LORD AC] WITH A RANDOM NUMBER 

Rees | Sapa: CORR TiteRue Ts ba 
#. +6, SLPROR ‘RESET LOOP ADDRESS 

5-3-3 A 3-8 4 48 8 gg 4 ga a a 0 a0 a a aa a a a a A a a a a a a a a at a 

LOF ACO, ACe sLOno 2 aot INT Re 
ROOF C1, ACE 
aps Fee SFPS ase Fygaring POINT STATUS 

SEQ 0021 
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EB BR om iL Bs Bite 
O0S24%6 005737 

P
E
S
 

chi
c 

PP 
AER

 
RA 

BR
E 

A 
Aec

aub
da)

 d
ala

 
a
a
a
 

a e
Re
 

Spe
 
R
a
e
 

: 

002400 AERRS: TST SFPS sERROR BIT ee reren 

poeseg baer 002364 aa Pee ee Ok STATUS 

005260 923737 002364 o0e40e2 CMP FEC, SFEC i CHECK THE FLOATING EXCEPTION COOES 

Sess reek FRR on 48 i FEC fe WRONG 

005272 023737 002365 o02404 15: CMP FEA, SFEA CHECK FLOATING PC 
ars 2 e 

00S 302 Rides FRR on als i RON abberss IN FEA 

005304 173702 ATSTS: Crer AC2,AC3 ; COMPARE FU PSHER TO FORTRAN ANSWER 

i ho Cte, BEG RENDS ree he Gene 
; i COMPENSATE FOR FORTRAN TNACCURAC TES 

Ree beer scan 002410 ip al Ansi +e S PNCREMCNT NEE R ASHER 

005330 173737 O0c406 CHP ANSI, AC3 ; CHECK ANSWERS AGAIN Coes 

Sete borat fr AENDS Rech IF i 
OOS340 162737 000002 002410 SUB 82 ANS142 :DECREMENT FPU ANSWER 

1 ates aor are AC3 CK AGAIN 
peste ees CFCC , i ERY FLOATING CONDITION CODES 
005360 001403 BEQ ARENDS BRANCH IF OK 
Boater 174 002406 TF AC2, ANS! i SAVE FPU 

1 RROR 5 FPU AND FOR DISAGREE 

005370 005037 002362 AENOS: CLR FPS -CLR FPU FPS BUFFER 

; De ete ROOD ACL INTERRUPTS ON TRUNCATE MODE 

i pisbeeeneessnsaneeseensssseelansassareessaniaceleeusessoneeiiges 

eae 3 12737 005530 002376 "MOV SARETG EXPFEA  ;ADOR OF INSTR BEING TESTED 
OUS4Oy 012737 007640 00c400 MOV 800764, SFPS i SET IE BITS IN FORTRAN ANSWER 

Reig ERY Gib an Eh ok Fonte FEB 
005426 Qos? 002364 CLR FEC -CLR FPU FEC BUFFER 
005432 37 002366 CLR FEA “CLR FPU FEA BUFFER 
005436 004737 023332 JSR PC RANOLY :GET RANOOM INPUT DATA 

ME BOONE boScee oOo Sn” «= SENTER POLISH MODE 
005452 023510 O0c426 SPUSH ,LONUM *PUSH 4 WORDS ON STACK (LONUM) 
O0S456 023510 00c436 SPUSH | HINUM “PUSH 4 WORDS ON STACK (HINUM) 
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39 2 ORE BES on 
SH gosi70 013700 O0e400 

See ee ee few ley Se 
999 00SS14 170127 007640 

1000 00SSe0 012737 O0SSe6 001110 

100e 
1003 
1004 Q0SSe6 172600 
1005 005530 172201 
1006 O0S532 170e37 O0e3be 
1007 005536 023737 O0236e 002400 

Be ES BD cco 
wie 104017 

4 

1012 OOSSS4Y 005737 002400 
1013 O0SS580 100014 
ae O0SSbe 170337 002364 

1016 O0S566 023737 002364 002402 
1017 OOSS74 001401 
1018 00SS76 104027 

1020 OO0S600 023737 002366 002404 
1021 Q0S606 001401 
ins 005510 104027 

10e4% O0S612 173702 
10¢5 Q0S614 170000 
ites 00S616 001437 

1028 O0S62e0 174237 002406 
1029 os o00001 002414 
1030 $37 OOe4le 
1031 Q0S636 005537 002410 

ie mee tee, 
1034 poeees 1 
1035 005654 001420 

ite fees See Be ite f 
1a 005574 reo pte’ 

Be Rene ine 
1042 005706 001403 
1043 005710 174237 O0e406 
ine 005714 104006 

10% 005716 005037 002362 

27(1006) 
T6 

ARE Tb: 

RERRE : 

1§: 

ATST6: 

RENDE: 

OU-MAY-77 18:18 PAGE 22 
EXERCISE ADDO, ALL INTERRUPTS ON, TRUNCATE MODE 

POP a LORDS AND EXIT , ANS2 

SEQ 0023 

ISH MODE 

iLO Fs ese POINT STATUS 
BM A ere BNO FD 

Ace ud FAA enon a 
ct WITH A RANDOM NBER 
it wih ml Meal 

‘RESET LOOP ROORESS 

Mb SE SE OE 3b 3 gS A SH a 0S ES bb SE SE Sb a a a a SH a 

LOFPS es 
L he 8 
LOFPS 
MOV 8. scare SLPAOR 

LOO ACO, Ace 
RODD «= AC 1 AC2 

SEEPS FPP enc 
BEQ RERRE 
TD AC2, ANS 1 

ERROR 1? 

TST SFPS 
BPL ATSTb 
STST FEC 

CNP FEC, SFEC 
BEQ 1$ 
ERROR 27 

CMP FEA, SFEA 
BEQ aTSsts 
ERROR 27 

CMPD = AC2,, AC 
CFCC 
BEQ 
- COMPENSATE FOR FORTRAN 
eTD AC2 ANS 1 
ADO #1, ANSI+6 
ADC ANS1+4 
ADC ANS1+2 
ADC ANS1 
CMPD ANSI, AC3 
CFCC 
BEQ RENO 
SUB 82 .ANS1+6 
SBC ans1+4 
SBC ANS1+2 

By Bl aca KPee 
BEQ RENO 
STD AC2, ANS! 
ERROR 

CLR FPS 

;LORO ACO_INTO AC2 
AOD AC] BY AC2 
j STORE FLOATING POINT STATUS 

Ei es 

j ERROR BIT SET ? 
DONT GET FEC/FEA 

TES, CHECK STATUS 

-CHECK THE FLOATING EXCEPTION CODES 
BRANCH IF OK 
FEC IS WRONG 

; CHECK FLOATING PC 

RONG SEONG ABDRE SS IN FEA 

; COMPARE FPU ANSWER TO FORTRAN ANSWER 
; COPY Ce ROR TING CONDITION CODES 

INOCORAC IES” 
“SAVE FPU ANSWER 
‘INCREMENT FPU ANSWER 

; CHECK ANSWERS AGAIN 
:COPY FLOATING CONDITION CODES 
BRANCH IF OK 
: DECREMENT FPU ANSWER 

an FLoet The CONDITION CODES 

gave PU. ANSHER 
>FPU AND FORTRAN DISAGREE 

;CLR FPU FPS BUFFER 
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; RELANEAEEOAELASEA ESE EES ESEEESSIESHSARAOSHEAL IED HSH TA TS. 
ATEST EXERCISE ROOF, OVERFLOW ANDO UNUERFLOW INTERRUPTS OFF, TRUNCATE MODE 

0s
 

Pa
nd
e 

pe
pe

 
p=

 
9
-
0
9
-
a
9
e
 

ps
 

P=
 

PW
 
P-

 

‘, 
et 

S
P
A
S
 

R
B
 

ZZ
S 

; peteaggptnnenesevenionsnesnnenentaneeseeseeesen 

002376 NOV SARET?7 EXPFEA TES 
002400 HOY goowid, SFPS iy Peas Otani PREWER 

CL ; 
CLR SFEA ;CLR ray fas rec 

ane? Gg Pe Eee BE 
PC, RANDL2 ;GET RANDOR INPUT DATA 

er Re ols SENTER POLISH MOOE 

oS ee 
(eps Soudon tee n ANTEMLPT DISA E 
He ROR S? ER AR HET 8 BSR ae 

e
t
d
 

—
 

1076 LDOFPS #004440 ite INTERRUPTS HEN SUE XCEPT OVERFLOW AND UNDERFLOW 
1077 001110 MOV #.+6, SLPADR *RESET LOOP ADORESS’ 

ee ; SRERSERG EGGERS EERE SRE REESE SESERERERSS RE ERERS 

1 , i 0 INTO ACe 
he ARET?: Poe aL aCe ABD ac ayvace 

STEPS oF oe POINT STATUS 
1084 002400 CMP Aca Baar 

{Bee BGP BLS basi Bod attwer 
1087 ERROR 1 :FPS ERROR 

1089 ATST7: CMPF § AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 
1030 cECC :COPY FLOATING CONDITION CODES 

ipa oF For [FORTRAN j AISHERS feet 18 SPOS Ce, rTM Tes 
1094 002410 a! Anette INCREMENT FPU ANSWER 

‘es ae l, 
{Bas cPee an Ftocving COMOTTION CODES 
1098 BEG ENO? 
1098 002410 Sue 42 ,ANS1 42 ‘BECRENENT PPu ANSWER 

1101 CMPF ANS, AC3 CHECK ANSWERS AGAIN 
1102 CFCC COPY FLOATING CONDITION CODES 
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17 EXERCISE ADOF, OVERFLOW ANDO UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE 

BEQ REND? ;BRANCH IF OK 
STF AC2, ANS! ;SAVE FPU_ANSWER 
ERROR S ;FPU AND FORTRAN DISAGREE 

REND7: CLR FPS ;CLR FPU FPS BUFFER 
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GY 
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© 9G SEH SE SE AE 6 OE S638 a ab 0 a a aa 0a a 0 a a a a 
t RTEST 10 EXERCISE ADDO, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MOOE 
FT ar 111 aalbeeieealeielleeeielelehleeol 

MOV SARETIO,EXPFEA ;ADOR OF elt | BEING TESTED 
MOV 40, SFPS eT OR, AS ELS FORTRAN ANSWER 
CLR > g 
CLR CLR FORTRAN 

:CLR FPS CLR FPS “CLR FPU BUFFER 
CLR FEC ;CLR FPU FEC BUFFER 
CLR FEA “CLR FPU FEA BUFFER 
JSR PC RANDLY GET RANDOM INPUT DATA 
WORD L OAL HINUM 
ISR $PO.SH ENTER POLISH MODE 
SPUSH , LONUM “PUSH 4 WORDS ON STACK (LONUM) 
SPUSH | HINUM :PUSH 4 WORDS ON STACK (HINUM) 
$Aa00 SADORESS OF FORTRAN ADO 
SPOPX  ,ANS2 *POP 4 WORDS AND EXIT POLISH MODE 

MOV SFPS_RO ;DISPLFY FLOATING POINT STATUS 
LOFPS LORD FPS, INTERRUPT DISABLE AND FD 
LOO LONUM , ACO LORD ACO’ WITH A RANDOM 
UDO HINA, ACI ; LORD aC WITH A A RANDOM NUMBER 

LOFPS pst htt : TURN IN er gH, E EXCEPT OVER RAND UNDERFLOW 
MOV 8. +6, SLPADR =hcSET LOOP ADORESS 

50-36-36 Se Se 9 a 4 ab 3 a a a a aa a a a a aS gE a hE a a a a a a a a a aE a 

ARETIO: ADD BL Ace tO atl By Ace 
STFPS *STORE FLOATING POINT STATUS 
CMP pe SFPS ‘CHECK FPS 
BEQ ATStI0 “BRANCH IF OK 
STO Ace, ANS 1 “SAVE FPU ANSWER 
ERROR 17 FPS ERROR 

ATST10: CMPD  AC2,AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER 
CFCC “COPY FLOATING CONDITION CODES 
BEQ RENC'O "ANSWERS CHECK 

j COMPENSATE FOR FORTRAN INACCURACIES. 

xB vt Cane +6 NCREMENT FPU ANSWER . 
AoC ANS 1+4 y=. 
ADC ANS1+2 
ADC aN 
CMPD ANSI, AC3 sCHECK ANSWERS AGAIN 



BOY 
FPU /OIV Remon DER MACY11 €7 (1006) O4-MAY-77 18:18 PAGE SEQ 0026 
D@FPOS.P11 Y-77 1 710 EXERCISE ADDO, OVERFLOW UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE 

1168 Beats dorses Bes RENO icf eo 
116 416 opcode 002414 Sug 82, ANS1+6 :DECREMENT FPU ANSWER 
ll 1g oR Beit 
ll 4 1 142 
1164 SBC 1 
1165 OOB44O 173737 OO0C4O6 CMPD ANS, AC3 CHECK ANSWERS AGAIN 
1166 OOB444 470000 CFCC *COPY FLOATING CONDITION CODES 
1167 006446 001403 BEQ AEND10 BRANCH IF OK 
1168 OO64SO 174237 O0C4OS STD AC2, ANS! “SAVE FPU ANSWER 
1169 OO64S4H 104006 ERROR :FPU AND FORTRAN DISAGREE 

1171 0064S 005037 002362 AENDIO: CLR FPS -CLR FPU FPS BUFFER 
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FPU ROD/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) ON-MAY-77 18:18 PAGE 26 SEQ 0027 
OQFPOB.P11 O4-MAY-77 17:30 TL EXERCISE SUBF, ALL INTERRUPTS ON, ROUNDING MODE 

1173 33 3 96-95-36 6 8-08 38-08 2 A HHS SS SSB a6 S98 8-28 a8 2b 0b 6 98-28 ab Ba 28 

11™ ATEST 11 EXcRCISE SUBF, ALL INTERRUPTS ON, ROUNDING MODE 
i i” } jibteetisseeressssetebacteesieesiesaesesssetessicrsisatesvsazins 

| 1175 006616 002376 ° Baye SARETI1,EXPFER ;AOOR OF INSTR BEING TESTED 
1178 007400 O00c400 MOV "SFPS) ss SET IE BITS IN FORTRAN ANSWER 

1173 ee R HES ith ERT, a EEE 
1181 002362 CLR FPS :CLR FPU Fee ae 

11s eee ee a} eth FPU 
1184 342 JSR PC. RANDL2 GET RANDOM INPUT DATA 
1185 _ WORD ofr HT NUM : 
1186 ISR SPOLSH “ENTER POLISH MOOE 
1187 002426 SPUSH ,LONUM : PUSH 3 WORDS ON STACK (LONUM) 
1188 002436 SPUSH | HINUM : PUSH g HORDE On STACK CHING) 

1% 002416 Be. ,ANS2 i Pes BORDS al EXIF Bo TSH MODE 

1192 pNe4O0 :D FLOAT INT STATUS 
1143 (SEPS OR PNTEReUPT DI 
tig 4 1 it rat it at epee a RANDOM NER 
11% 16 LBF es ae aed wth ae SUM 
1197 007400 LOFPS : TURN INTERRUPTS ON 
1138 006614 001110 MOV #. +6, SLPAOR “RESET LOOP ADORESS 

ico ; 25-E ISE AE SE S089 $8 8 SE 98 28 8 08 8 8080 98 Sa a8 SG SE-B SSE SB -  2 8 28 8 a Sb a 3 Sak 

leO2 O06614 172600 LOF ACO, AC2 ; INTO AC2 
12003 006616 173201 ARETI1: SUBF ACL; AC2 iSiprnact ACL BY AC2 
1204 006620 170237 002%? STFPS FPS °§ FLOATING POINT STATUS 
1205 O0662C% 023737 O0e%2 002400 CMP FPS, SFPS CHECK FPS 
1206 O06632 001403 BEQ ARERR “BRANCH IF OK 
1207 OObS34 174237 O0C4OS STF AC2, ANS! ‘SAVE FPU ANSWER 
1208 O06640 1 ERROR 2 :FPS ERROR 

1210 OO&642 005737 002400 RERRIL: TST SFPS ERROR BIT SET ? 
1211 OO6646 100014 BPL ATSTL1 =NO, DONT GET FEC/FEA 
ele 006550 170337 002364 STST FEC YES, CHECK STATUS 

| 1214 OO6554 023737 002364 ode40e2 CMP FEC, SFEC CHECK THE FLOATING EXCEPTION COOES 
1215 O06bb2 001401 BEQ 1$ : BRANCH IF OK 
1eié O06664 1040e4 ERROR 24 FEC IS WRONG 

1218 O0&666 123737 0023%6 O0C4OH 1S: CNP FEA, SFEA : CHECK FLOATING PC 
1219 006674 00140} BEQ aTsti BRANCH IF OK 
1220 006676 1040c4 ERROR 24 WRONG ROORESS IN FEA 

1222 006700 173702 ATSTL1: CMPF  AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 
1223 006702 170000 CFCC : COPY FLOATING CONDITION CODES 
1224 006704 OO1416 BEQ REND LI ANSWERS CHECK 
1225S - COMPENSATE FOR FORTRAN INACCURACIES. 
1226 006706 174237 O0C4O6 OTF AC2. ANS! ; SAVE FPU ANSWER 
1227 006712 162737 00000! od2410 Sug 81, ANS142 :DECREMENT FPU ANSWER 
1228 006720 005637 002406 Sec ANS 1 
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FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) O4-MAY-77 18:18 PAGE 27 SEQ 0028 
OOFPOB.P11  OM-MAY-77 17:30 Til EXERCISE SUGF, ALL INTERRUPTS ON, ROUNDING MODE 

1 l 002406 ANS1,AC3 

tee Bere (a eo avon aaa Cirdrion coves 
1232 006734 174237 002406 STF AC2, ANS] i peVE 
i 006740 104007 ERROR 7 PU ARO UFOR DISAGREE 

12 006742 005037 002362 AEND11: CLR FPS -CLR FPU FPS BUFFER 

1237 

isa 
1240 ; © $6 MEME HAG MEE Sb SEE ESE B48 08 a 00 aa 0 HESS HEHE INE EE 

141 TEST le EXERCISE SUBO, ALL INTERRUPTS ON, ROUNDING MODE 
ies } j aRORRAnetaeseanarenaaensieesanenseeseeeessebaasennerenss eats 

15a ee Wine 007102 002376 5 BARETI2,EXPFEA ;F90R OF INSTR BEING TESTED 
Leys 006755 012737 007600 O00c400 nov 8007600/SFPS =: “ET IE BITS IN FORTRAN ANSWER 

1 ree ene eater CLR ay th ET FES 
1248 006774 005037 00e3be CLR FPS -CLR FPU FPS BUFFER 
1249 7 364 CLR FEA CLR FPU FEC 

CLR F ; FPU 
1251 10 JSR ROLY GET RANDOM I DATA 
ese 007014 QUeNoe 002436 WORD COAL, HIN ; 

1 et neath eBoy Rosen i Bucy’ pbabe POO TACK (LONUM) 
1255 007030 023510 O0cC43 SPUSH | HINUM *PUSH 4 WORDS ON STACK (HINUM) 
1 oor Oe tobe $SUB ADDRESS OF FORTRAN SUBTRACT 
Leo? { 002416 SPOPX  ,ANS2 >POP 4 BORDS AND EXI ISH MODE 

1259 007042 013700 002400 MOV SFPS RO ; DISPLAY FLOAT ING POINT STATUS -D 

iset Sores {7Bis? Bigege LDFPS BE LR OES ahTHe a Ranoon Nom 
lobe 007056 17eS37 OOo 3% UDO HINUM ACI LORD AC WITH A RANDOM NUMBER 

1264 ied 153 peste DO es pie Br aT De 
1265 007072 012737 007100 001110 MOV 8. +6, SLPROR “RESET LOOP ADORESS 

cor ; EE WM aE ES Ea Sa aaa aa 

1269 007100 172600 LDO ACO, AC2 ;LOAD ACO INTC Ace 

ie Sais jie meres BS Le Ee euatthne poly sraus 
1 110 1eo5%) eee 002400 CMP be SFPS ee FS 
1273 007116 001403 BEQ RERRI2 
1274 007120 174237 002406 STD AC2, ANS! ORTE EP ARCHER 
ler 007124 104020 ERROR 20 FPS ERROR 

1277 007126 005737 ode400 AERRI2: TST SFPS j ERRCR BIT SET ? 
1278 007132 1000!4 BPL ATST1l2 Nort Get FE FEC/FEA 
1279 007134 170337 002364 STST FEC Mes, CHECK STATUS 

1281 007140 023737 002364 ocO240e CMP FEC, SFEC : CHECK THE FLOATING EXCEPTION CODES 
1282 00714 OO1401 BEQ 1$ “BRANCH IF OK 
1283 007150 104030 ERROR 30 FEC IS Tron 
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002366 002404 

002376 
002400 

001110 

EQY 
EXER MACY11 27(1006) O4-MAY-77 18:18 PAGE 28 SEQ 0029 

Tle EXERCISE SUBD, ALL INTERRUPTS ON, ROUNDING MODE 

1S: CMP A. SFEA “CHECK FLOATING PC 

Be GR OR 30 : SS IN FEA 

ATSTl2: CMPD  Ac2,AC3 : R TO FORTRAN ANSWER 
CFCC i eBoy FORTIN ONDITION CODES 
BEQ 12 "ANSWERS CHECK 
{COMPENSATE FOR FORTRAN INACCURACIES. 

a 81, ANS1+6 i ReChemeNT PEER ASHER 
SBC ANd 1+4 
SBC ANS 142 

aan i C 1,AC3 CHECK ANSWERS AGAIN 
CFCC COPY FLOATING CONDITION CODES 

Q REND 12 j BRANCH IF OK 
STD AC2 ANS! . FPU ANSWER 
ERROR 10 “FPU AND FORTRAN DISAGREE 

REND12: CLR FPS -CLR FPU FPS BUFFER 

> MEE BE aE EE a a RES 

#TEST 13 EYERCISE SUBF. OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE 
} jieeeeeeeeneevaaeesetertenebansssaureeeeessenanersnatenaneaaits 

“MOV SARETI13,EXPFEA ;AOOR OF INSTR BEING TESTED 
MOV 8O04400;SFPS SET IE BITS IN FORTRAN ANSWER 
CLR SFEC CLR FORTRAN FEC 
CLR SFEA “CLR FORTRAN FEA 
CLR F CLR FPU FPR 
€LR FE -CLR FPU FE 
CLR FEA “CLR FPU FEA BUFFER 
JSR PC RANDL2 GET RANDOM INPUT DATA 

yee aten” =F eNTER POLISH MODE 
, LONUM ‘PUSH 2 obaae ON STRACK (LONUM) 

SPUSH | HINUM :PUSH 2 WORDS ON STACK (HINUM) 
$SU8 :ADORESS OF FORTRAN SUBTRACT 
SPOPX  ,ANS2 :POP 2 WORDS AND EXIT POLISH MODE 

MOV SFPS RO DISPLAY FLOATING POINT STATUS 
LOFPS  #o40to0 ‘LOAD FPS, INTERRUPT DISABLE 
LDF L On, ACO j LOAD AC WITH R RANDOM NUMBER 

LOF Aree ACS ree aed wth THE SUM : 
LOFPS 8004400 TURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW 
MOV 8. +6, SLPADR “RESET LOOP ADORESS 

; SSSRSSSSASRSSSRSSAR REESE SEES RSERSSESRSERSERERERSESR EEE ES 

LOF ACO, AC2 ;LOAD ACO INTO AC2 
ARET13: SUBF  ACI,AC2 SUBTRACT AC] BY AC2 

STFPS FPS :STORE FLOATING POINT STATUS 
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O0e36e 002400 

O0e406 

000001 002410 

0076e4 002376 

004600 
007622 001110 

T13 

ATST13: 

REND 13: 

O4-MAY-77 18:18 PRGE 29 SEQ 0030 
EXERCISE SUBF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MOOE 

CMP FPS SFPS » CHECK 
BEQ aTsti3 “BRANCH IF OK 
STF AC2, ANS! : SAVE _FPU ANSWER 
ERROR 2 FFs ERROR 

CMPF = AC2, ACB COMPARE FPU ANSWER TO FORTRAN ANSWER 
cre sae CONDITION CODES 

{OPPENSATE 108 FORTRAN ae 

SUB si Mert SR CREMENT FPU POSER ASHER 
SBC ANS] 
CNPF = ANS, AC : HE CK CK ANSHERS AGAIN 
CFCC 013 FLOATING CONDITION CODES 

Be? AE ARS 1 span ANSWER 
ERROR 7 :FPU AND FORTRAN DISAGREE 

CLR FPS CLR FPU FPS SUFFER 

5 SAE SE AEE AEE SHAE ab a Sb ab a A A gb a a a a a SE a a a a a aE 

t RTEST 14 EXERCISE SUBO, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE 
«HMMM HGHHHGHHHGEHHHEHEHHHEHHEHHHHHEHIHIHHHHHHEHEHHHHH ae 

téT14: 

RRETIY: 

SCOPE 
MOV SARETI4Y,EXPFEA ;ADOR OF INSTR BEING TESTED 
MOV 8004600! SFPS jseT eT JE ITS IN FORTRAN ANSWER 
CLR SFEC PIO EE 
CLR SFEA ‘CLR FORTRAN a 
CLR FPS “CLR FPU EPS rR 
CLR FEC CLR FPU FER 
CLR FEA -CLR FPU F FER 
JSR PC RANDLY ; GET RANDOM INPUT DATA 
. OAL HINUM 
JSR SPOLSH ENTER POLISH MODE 
SPUSH , LONUM “PUSH 4 WORDS ON STACK (LONUM) 
SPUSH | HINUM PUSH 4 ON STACK CHIMUR) 
$SLB *ADORESS OF FOR SUBTRACT 
SPOPX  ,ANS2 “POP 4 WORDS AND EXIT POLISH MODE 

”) SF ; DISPLAY FLOR INT STATUS 
teres | SENOOED iP Eps InTERRPY 0 ISAELE Aro 
LDO LONUM ACO LOR ACD’ WITH 
LOO HINUM | AC I AC] WITH A NEED 
LOO ANS2 AC3 ;LORD AC3 WITH THE SUM 
LOFPS 8004600 INTERRUPTS ON, SUEXCEPT OVER AND UNDERFLOW 
MOV 8. +6, SLPAOR tRECET LOOP SS 

5. Mb i AE OE aE ab ab a ab ab a ab a ab a aa aa a a a Sa a aan aaa aa aaa aaa 

SURO Act ACS ‘Oe RACY i? BY yBce 
STFPS FPS STORE FLOATING POINT STATUS 
CMP FPS,SFPS :CHECK FPS 
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1397 007640 01403 BF ATSTI4 ;BRANCH IF OK 
1398 007642 174237 002406 S AC2, ANS 1 SAVE FPU ANSWER 
1393 00764 104020 ERROR 20 -FPS ERROR 

140} 007650 173702 ATSTI4: CMPD  AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 
007652 470000 CFCC 4 : COPY FLORT ING CONDITION CODES 

1 OER PENSATE HOR FORTRAN j ARRHERS CHC 

Ne ORS ee ET oy Seine | SER TR in 
1 egy ier 002412 Sac ANS 144 , 
1408 007674 005637 00c410 SBC ANS 142 
1403 007700 005637 OO0C4O6 SBC ANS | 
1410 O07704 1 OG24U6 CMPD 8s ANS 1, AC 5 CHECK AGAIN 
1411 007710 1 CFCC :COPY FLOATING CONDITION CODES 
1412 007712 001403 BEQ AENDIY “BRANCH IF OK 
1413 007714 174237 o02406 STD AC2, ANS! SAVE FPU 
aia 007720 104010 ERROR 10 :FPU AND FOR DISAGREE 

1418 007722 005037 002362 AENDLY: CLR FPS -CLR FPU FPS BUFFER 

1418 

i4o9 
14e] ; © BEB EE a a ae a a 8 aS 2a 

14e2 TEST 15 EXERCISE SUBF. ALL INTERRUPTS ON, TRUNCATE MODE 
1423 PTTTTTETTCTTT ESET ET CTTTITeT I TETTT TT TTT it Tre Tr Terie ttre 

tys¢ 985558 BOO tSTiS: Scope 14, 1 010062 002371, SARETIS,EXPFEA ;ADOR OF INSTR BEING TESTED 
14g 007736 012737 OO744O O0c4Or) nov BOO7H40'SFPS ss SET Ie BITS IN FORTRAN ANSWER 

14 ee rca rete heated CLR HES ith ORT EES 

1459 GOED Gee? Sear te OFEe CLR EDU FEC BLEFER 
ia) farren Sey Heke EBA Gt ER ES Be ER 14 JSR PC RANDL2 GET RANDOM INPUT DATA 
1439 007774 002425 002436 WORD  LOAUM. HINUM : 
1434 010000 004437 023506 JSR RY SPOLSH “ENTER POLISH MOOE 
1435 010004 023510 O0c426 SPUSH ,LONUM PUSH 2 WORDS ON STACK (LONUM) 
1436 010010 023510 002436 SPUSH | HINUM "PUSH 2 WORDS ON STACK (HINUM) 
1437 9.014 ae $SUB : SS OF FORTRAN SUBTRACT 
1438 10016 023540 ode416 SPOPX  , ANS2 ‘BOP 5 WORDS AND EXI ISH MODE 

1440 010022 013700 od0e400 SFPS_RO a Es FLOATING POINT STATUS 
1441 010008 170127 043000 LOFPS 8040000 {RTE DISABLE 
1442 010032 172437 O0c426 LOF LONUM, ACO ‘tab Ace "wd TH A RANDOM NUMBER 

ftir if 2 172737 16 L BE ares bes iL 008 a WITH fae cor R 
1445 ster 170127 vale LOFPS 8007440 : TURN IN RRUPTS ON 
16 010052 012737 010060 001110 MOV 8. +6, SLPAOR “RESET LOOP ADORESS 

i ; SERSSSSESSRSEREEESESESESSSSSSSSRSSRESSREEESESRASSRES SESE SEES 

1450 010060 172600 LDF ACO, AC2 ;LOAD ACO INTO AC2 
1451 010062 173201 ARETIS: SUBF ACI, AC2 SUBTRACT ACL BY AC2 
1452 010064 170237 002362 STFPS FPS’ : STORE E oATING POINT STATUS 



FPU ROO/SUB/MUL/DIV RANDOM f EXER MACY 11 e7 | 2006) 
OQFPOB.P11 ON-MAY-77 17: EXERCISE SUBF, ALL INTERRUPTS ON, TRUNCATE MODE 

1 002362 002400 MP FPS SFPS 
Wed BIRRER Binds So OAERAIS RY TP ox 
1455 O10100 174237 O0e406 STF AC2, ANS! “SAVE FPU ANSWER 
145 010104 10400e ERROR 2 “FPS ERROR 

1458 010106 002400 AERRIS: TST PS ; ERROR BIT SET ? 
1459 010112 100014 ATSTIS DONT GET FEC/FEA 
1460 O10114 1 002364 STST FEC me, CHECK STATUS 

1462 919120 923737 002364 od2402 CMP FEC, SFEC ; CHECK CHECK THE FL FLOATING EXCEPTION CODES 
1463 010126 001401 BEO 1§ 
1464 010130 104024 ERROR 24 FEC TS WRONG 

1466 010132 023737 002366 O02404 1S: CMP FEA, SFEA ;CHECK FLOATING PC 
1467 O1014O OO14O1 BEQ ATSTIS ‘BRANCH IF OK 
1468 010142 104024 ERROR 24 “WRONG AOORESS IN FEA 

1470 O10144 173702 ATSTIS: CMPF  AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 
1471 01014 170000 CFCC : COPY FLOATING CONDITION CODES 
1472 010150 001427 BEQ REND 1S “ANSWERS CHE 
1973 101 my 06 iCOMPENSATE FOR FOR FORTRAN inCORRCIES 

1475 bites hy 353e ree 002410 ADO 8! Osan ree t PRCREMENT NBO RNSHER 
1476 010164 005537 O0c406 ADC ANS 1 
1477. 010170 173737 OOc4O6 CMPF = ANS, AC3 CHECK ANSWERS AGAIN 
1478 O10174 170000 CFCC :COPY FLOATING CONDITION CODES 
1479 010176 OO1414 BEQ ARENDS {BRANCH IF OK 
1480 010000 162737 002410 SUB 82, ANS142 DECREMENT FPU ANSWER 
1481 010206 005637 O0c406 SBC ANS 1 
1482 010212 173737 CMPF ANS, AC3 CHECK ANSHERS AGA 
1483 0102016 170000 CFCC -COPY FLOATING COMO TTION CODES 
1484 010220 001403 BEQ AEND1S * BRANCH IF OK 
1485 Q1l0e22 174237 OO0cC4O6 STF AC2, ANS 1 ‘SAVE FPU ANSWER 
198% 10226 104007 ERROR 7? ?FPU AND FORTRAN DISAGREE 

1488 010230 005037 002362 RENDIS: CLR FPS -CLR FPU FPS BUFFER 

1490 

he 
1493 gE AE Ab SE ab Bab Gg SE a a ab ab a a ab a aS a a a a a aaa aaa a a aa aa 

1494 TEST 16 EXERCISE SUBO, ALL INTERRUPTS ON, TRUNCATE MODE 
1495S PTET TITS TTT TET eT TTT TITIT Te TT eerie itt 

1496 010734 O00004 téT16: SCOPE 
1497 010236 012737 010370 002376 MOV SARETI6,EXPFEA ;ADOR OF INSTR BEING TESTED 
1498 O102C44 012737 007640 00c400 MOV 8007640, SFPS  :SET IE BITS IN FORTRAN ANSWER 
1499 010eS2 005037 O0ex02 CLR SFEC CLR FORTRAN FEC 
1500 010256 005037 O0c404 CLR SFEA “CLR FORTRAN FEA 
1501 Ol0eb2 005037 002362 CLR FPS -CLR FPU FPS BUFFER 
1502 01066 005037 002364 CLR FEC ‘CLR FPU FEC BUFFER 
1503 010¢72 005037 002366 CLR FEA ?CLR FPU FEA BUFFER 
1504 010276 004737 023332 JSR PC RANOLY ; GET RANDOM INPUT DATA 
1505 01030e Bees 002436 -WORO —_ LONUM HINUM 
1506 01 023506 JSR R4Y SPOLSH ENTER POLISH MODE 
1507 010312 023510 O0c426 SPUSH , LONUM -PUSH 4 WORDS ON STACK (LONUM) 
1508 010316 023510 00c436 SPUSH {HINUM “PUSH 4 WORDS ON STACK (HINUM) 

HOY 
O4-MAY-77 18:18 PAGE 31 SEQ 0032 
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_ FRU ROO/SUB/MUL/DIV RANDOM EXER MACYL! 27( 1006) 
ON-MRY-77 17:30 

001110 

002400 

002402 

002404 

002414 

002414 

REND16: CLR 

104 
O4-MAY-77 18:18 PAGE 32 

EXERCISE SUBO, ALL INTERRUPTS ON, TRUNCATE MODE 

; SS FORTRAN TRACT 
oR. , ANS2 Bee d BoeDs AND EXIT POLISH MODE 

V FL I Pees | Bunsen OO FO PT Dist eOAND FD 
LOO LONUM , Aco itt ACO’ WITH A RANDOM NUPEER 

t are, Aes LROR Red RETR 8 Bape Nuree 
LOFPS TORN INTERRUPTS ON 
MOV 8. sche Se POR RESET LOOP ADORESS 

; SEKREEEREEES GREGG SEER REE EERE ESESSERSSRSRSRSRRERSRREEEES 

LDO ACO, AC INTO ante 
: SUBD  ACL‘AC iene a} Ace 

STFPS FPS’ STORE FLOA te ‘POINT STATUS 
CMP FPS, SFPS CHECK FPS 
BEQ ARERR 16 * BRANCH IF OK 
STO AC2, ANS 1 SAVE FPU ANSWER 
ERROR FPS ERROR 

: TST SFPS j ERROR BIT SET ? 
BPL ATST16 DONT GET FEC/FEA 
STST FEC MES, CHECK STATUS 

CMP FEC, SFEC - CHECK Alte FL FLOATING EXCEPTION CODES 
BEQ 1§ : BRANCH 
ERROR 30 FEC IS tone 

CMP FEA, SFEA i CHECK FLOATING PC 
BEQ ATSTIE BRANCH 
ERROR 30 BONG ADDRESS IN FEA 

: CMPD = AC2, ACB “COMPARE ANSWER TO FORTRAN ANSWER 
CFCC -COPY FLOATING CONDITION CODES 
BEQ REND 16 “ANSWERS CHECK 

i COMPENSATE FOR FORTRAN INACCURACIES. 
S70 ACS. ANSI “SAVE FPU 
ADD #1. ANS1+6 “INCREMENT FPU ANSWER 
ADC ANS 1+4 
ADC ANS1+2 
AOC ANS1 
CMPD ANS, AC3 CHECK ANSWERS AGAIN 
CFCC : COPY FLOATING CONDITION CODES 
BEQ REND 16 : BRANCH F OK 
SUB 82 ,ANS1+6 BECRENENT PU ANSWER 
SBC ANS 1+4 
SBC ANS 1 +2 
SBC ANS 1 
CMPD = ANS 1, AC CHECK ANSWERS AGAIN 
CFCC “COPY FLOATING CONDITION CODES 
BEQ RENO 16 ; BRANCH IF OK 
STD AC2, ANS 1 : SAVE FPU_ ANSWER 
ERROR 10 “FPU AND FORTRAN DISAGREE 

FPS -CLR FPU FPS BUFFER 

SEQ@ 0033 



FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) 
D@FPOB.P11 OY-MAY-77 17:30 

010716 002376 
t 002400 

10610 Oosag? 10614 Qos0a? bueses 
005037 

1 

001110 

002400 

002410 

002410 

1618 011010 

1258 BiBte 

JO4 
O4-MAY-77 18:18 PAGE 33 

T16 EXERCISE SUBD, ALL INTERRUPTS ON, TRUNCATE MODE 

© $596 OE SE BE 6 Ob Oa OSE Hab SSH Oa aaa a a aa 
‘TEST 17 EXERCISE SUBF, OVERFLOW AND UNDERFLOM INTERRUPTS OFF, TRUNCATE MODE 
+55 eel bleed 

OY ROHMOTERPSe eee Te BITS TN FORTRAN ANSMER 
ery Cc.’ itl IAA A, 
CLR SFEA “CLR FORTEAN FEA 
CLR FPS “CLR FPU FPS BUFFER 

en: iCLR EPU FEC BUFFER 
JSR Pe 2 ‘EET RANOOH eur DATA 
.WORO OL HY NUM 
JSR R4. SPOLSH ENTER POLISH MOOE 

, LONUM Taek th 
 HINUM 

SPOPX  ,ANS2 ‘ Bop 2 Borns RIND EXIT eres MODE 

MOY SFPS RO fee FLOATING POINT STATUS 

ae: Pree ee 
LOF HINUM’ AC I ACI WITH A RANDOM NUMBE 
LOF ANS2 AC3 WITH THE 
LDFPS 8004440 TS ON, SUE CEPT OVERFLOW AND UNDERFLOW 
MOV @. +6, SLPAOR : TURN I Oe ROORESS’ 

es ompmaom? 

LOF Aco, Ace INTO AC? 
ARET17: SUBF ACL ACE ACI BY AC2 

ee FES se ae POINT STATUS 
MP ; 

Q Sie ; 
STF xe, ANS | ;SAVE _FPU ANSWER 
ERROR “FPS ERROR 

ATST17: CMPF  AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 
CFCC : COPY FLOATING CONDITION CODES 

itbreensaie Hon rortran iReeebRRc THES 
OTF SAVE FPU 
oe 8] arches INCREMENT FPU ANSWER 

C wel {aca ;CHECK ANSWERS AGAIN 
CFCC “COPY FLOATING CONDITION CODES 

f. ae Are 142 i REN TE Péu ANSWER 

orc sl, m3 eet T Re CON CONT TION CODES 
KEG AENO17 ieee ae 

SEQ 0034 
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FPU ADD/SUB/MUL/DIV RANDOM EXER MACYL! 27(1006) O4-MAY-77 18:18 PAGE 34 SEQ 0035 
DQFPOB.P11 ON-MAY-77 17:30 EXERCISE SUBF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE 

002406 2, ANSI ; R fh Hae eae Hon 92S! AREY BTR orsscee 
011026 005037 002362 RENDI7: CLR FPS CLR FPU FPS BUFFER 

Pee TT Te AVEREL OM ARO LMDERELOW INTERRUPTS. 

EXERCISE SUBD, OVERFLOW ANO UNOERFLOW INTERRUPTS OFF, TRUNCATE MODE 
 aiveliyssusasnassssasensrsbenseoeseoasouasonsneseonsoeaaicny 

011166 MOV GARET2O,EXPFER ;ADOR OF INSTR BEING TESTED 
1 i fal ip Forres ANSWER 

ie ERK ‘SEA FEY FER BEER 
JSR PC 4 ;GET RANDOM INPUT DATA 

yan Ror ta ‘ENTER POLISH MOOE 

Pe
3 

2
 ae S R J 

SPUSH LONE PUSH 4 WORDS ON STACK (LONLRt) 

ie i BBete es Oe Pon TARN SUTRA 
SPOPX , ANS2 POP 4 WORDS AND EXIT POLISH MOOE 

Cores | Soudecn ee RS uf ea te 
re kara? te ee a 
COO ance. Ac3 > LOAD ae TH a tte SUM 
LDF PS 00690, oe i TEN INTEROP TE OH. EXCEPT OVER AND UNDERFLOW 

«Ob 05 06S ab ab A aE ab A bE a gb bg 0b a a a a a a a a a a a a aE 

. Eh REP ARS ieee? Bel ey ce 
STEPS FPS 2 j STORE FLOATING POINT STATUS 

BEQ AT +55 : Bren iF OK 
¢ 4 AC? ANS! ‘SAVE FPU ANSWER 
tk. 9R 20 FPS ERROR 

: Mm) = AC2,AC3 R TO FORTRAN ANSWER 
F i EOP fe OA STNG CONE ITTON CODES 

a“ MENSA BOR FORTRAN tNAC a speck 
410 Ace hee RAE ERG RBar 
AD0 81 Anette INCREMENT FPU ANSWER 
ADC ANS 144 

Ape Bnet * 
CMPD ——-ANS1, ACI - CHECK ANSWERS AGAIN 
CFCC COPY FLOATING CONDITION CODES 



ne! ~ —— ——_ -_<—<— 

LOY 
FPU ADO/SUB/MUL/DIV RANDOM EXER MACYL1 2711006) O4-MAY-77 18:18 PAGE 3S SEQ 0036 
O@FPOG.P11 OM-MAY-77 17:30 T20 EXERCISE SUBD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MOOE 

1677 011254 001420 BEQ REND20 ;BRANCH IF OK 
1678 D1 1e56 002414 Sug 82 ANS1+6 !DECREMENT FPU ANSWER 
1679 011064 1 SBC mein 
1680 011270 005637 O0cC410 SBC ANS 142 
1681 O11274 005837 O0c406 SBC ANSI 
1682 011300 173737 O0c406 CMPD = ANS, AC3 CHECK ANSWERS AGAIN 
1683 011304 170000 CFCC ‘COPY FLOATING CONDITION CODES 

Be GL Te ocowe Bh Rt aan 
1686 Bt 4310 teusia ERROR mee pave FEU AND F DISAGREE 

1688 011316 005037 002362 REND2O: CLR FPS CLR FPU FPS BUFFER 



MO4 I 
FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) O4-MAY-77 18:18 PAGE 3% SEQ 0037 

| D@FPOR.P11 ON-MAY-77 17:30 Tel EXERCISE MULF, ALL INTERRUPTS ON, ROUNDING MODE 

ipa ; © $595 Bb Me S8 Hb Ab 08 M8 6 08 00-98 6 28 088 98 0 ab 0800808 a2 aaa 2a 

{iT TEST el EXERCISE MULF, ALL INTERRUPTS ON, ING MOOE 
1692 } CL si lle 

te Bt 1354 Wea O114S& 002376 BOY @MRETI EXPFEA  ;ADOR OF INSTR BEING TESTED 
1695 011332 012737 007400 o0e400 nov 8007400, SFPS SET IE BITS IN FORTRAN ANSWER 

RS BIER ay Gi OEE Le FORTE 
1698 O11 €LR F “CLR FPU FPS BUFFER 
1699 011354 00S037 002364 CLR FEC iCLR FPU F ¢ BUEFER 

17BY BLESES BRaPae Bbss88 See BEB awe 2 EEF RANDOM INPUT: DATA 
tO OLS COS GeSece ;HORD LOA HINUM 
1 11400 neat ree! ict , LONUM a oPokhee POOF TACK (LONUM) 
170s 011404 023510 002436 SPUSH | HINUM : PUSH 2 WORDS ON STACK CHINUA) 

J ’ 

7 Bt dt8 002416 Bb , ANS2 i PRPS Bots RRS a Te MOOE 

1709 011416 013700 od2400 MOV SFPS_RO ;DISPLAY FLOATING POINT STATUS 
1710 O114 170187 9000 LOFPS 8040000 :CLEAR THE FPS, INTERRUPT DISABLE 

trip Give [eee Gan eRe LSS Bey MLW in Nae 
171 114 15593 16 Lae Are ACS iLO ae WITH THE SUM 
1714 O11442 170127 007400 LDFPS #007400 : TURN INTERRUPTS ON 
1715 O11446 Ole~37 O114S4 001110 MOV 8. +6, SLPAOR “RESET LOOP ADORESS 

171? 7 JHBMIMHHHHHHHHHH HHH HEHEHE Hit 

1719 O1145S4 172600 LDF ACO,ACe -LOAD ACO INTO AC2 
1720 O114S6 171201 MRET1: MULF  ACL-AC2 ‘MULTIPLY ACI BY AC2 
1721 O11460 170237 002362 STFPS FPS *STORE FLOATING POINT STATUS 
1722 O11464 023737 O0e362 002400 CMP FPS SFPS *CHECK FPS 
17e3 011472 001403 BEQ MERR 1 “BRANCH IF OK 
1724 O11474 174237 002406 STF AC2, ANS! SAVE FPU ANSWER 
17¢6 011500 104003 ERROR 3 >FPS ERROR 

1727 011502 005737 o02400 MERRI: TST SFPS ; ERROR BIT SET ? 
1728 011506 100014 BPL MISTI DONT GET FEC/FEA 
ee 011510 170337 002364 STST FEC MES, CHECK STATUS 

1731 O11S14 023737 002364 002402 CMP FEC, SFEC sCHECK THE FLOATING EXCEPTION CODES 
1732 Olise2 OOL4O! BEQ 1$ BRANCH IF OK 
1 011524 1040eS ERROR 25 “FEC IS WRONG 

1735 011526 023737 002365 OcOe4O4 1S: CMP FEA, SFEA ;CHECK FLOATING PC 
173% 011534 001401 BEQ MTS! BRANCH IF OK 
1737 011536 104025 ERROR 2S “WRONG ADORESS IN FEA 

1739 O11SHO 173702 MTST1: CMPF AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSKER 
1740 011542 170000 CFCC “COPY FLOATING CONDITION CODES 
1741 O11544 OOL416 BE HEND i jANSHERS CK 
174 OMPENSAT E FOR FORTRAN [fNACCURACIES. 
1743 O11S46 174237 002406 STF SAVE FPU ANSWER 
1744 011552 162737 OO000! 002410 SUB i Oana Te :DECREMENT FPU ANSWER 
1745 011560 005637 002406 Sac ANS 1 



FPU_A0D/SUBY 
OOFPOS.P11 

1 11564 
ea, b11290 
1748 4011572 
1749) (011574 
1750 011600 
1751 
17$2 011602 
1753 
1754 
1755 
178 

i 
1759 
1760 011606 
1761 011610 
\7be 011616 
1763 011624 
1764 011630 
1765 011634 

ie ol 
1768 Biles 
1769 O116S4 
1770 011660 
1771 Q11664 
1772 011670 
1773 011674 
1774 011676 
1775 
1776 01170e 
1777 Qil 
1778 01171 
1779 011716 
1780 011722 
1781 O117e6 
1782 011732 
1783 
1784 

He on 
| Bisa 
1788 Q11744 
1789 011750 
1790 011756 
1791 011760 
1792 011764 
1793 . 
17084 011766 
1795 01177e 
ie 011774 

17 012000 
1799 012006 
1800 012010 

/OIV RAMON EXER MACY11 e7 1006 ) 
7:30 Tel -MAY-77 

002406 

002406 

002362 

001110 

002400 

002364 

002364 002402 

MENOIL: 

O4-MAY-77 18:18 
EXERCISE MULF, 

MPF ANS1, ACS 
FCC 

BEQ MENO 1 
STF ACe, ANS] 
ERROR 11 

CLR FPS 

NOY 
PAGE 37 

ALL INTERRUPTS ON, ROUNDING MOOE 

ian Float ite CONDITION CODES 

‘gave PU. ASHER 
;FPU AND FORTRAN DISAGREE 

;CLEAR FPP FPS BUFFER 

RHMHMHHHMHHHIHHHHHIHH HHH HHH MHHHHHHHHEBHHHHHEHEHE 
EXERCISE MULD, ALL INTERRUPTS ON, ROUNDING MODE tATEST 22 

© $9626 2b Sh a Hb a SE OE 6 a8 a8 2 a a 

tbree: Boye SMRET2 EXPFEA 
MOV 8007600 , SF 

ROSES ctR BPS 
CLR FEC 
CLR FEA 
J PC RANDLY 
-WORD  LONUM. HINUM 
JSR R4Y SPOLSH 

, LONUM 
SPUSH  /HINUM 
SMUL 
SPOPX  ,ANS2 

TORPS §— seNGdOD tREPS  EBAUR RCO 
LDD HINUM: AC I 
LOO aNse Ac3 
LOFPS 8007600 
MOV #. +6, SLPAOR 

LDD aCe 
MRET2: MULD ACI,AC2 

STEPS FPS 
MP FPS, SFPS 

BEQ MERR2 
STD AC2, ANS! 
ERROR 2] 

MERR2: TST SFPS 
BPL MTSTe 
STST FEC 

CNP FEC, SFEC 
BEQ 1$ 
ERROR 31 

{0H HEHEHE HBHHBUHHBHHBHE 

NSTR BEING TESTED ; ROOR 
SET IE afte IN FORTRAN ANSWER 
CLR FORTRAN FEC 

‘CCR FPU FEC BUFFER 
es FPU FEA FeR 

T RANDOM INPUT DATA 

‘ENTER POLISH MODE 

i OISABLE 

RESET LOOP ROORESS 

5 Se ab Ae AEE AE bE SE 0 SE a a a a bE SHOE SE Eb a a a a a a a a a a a 

LOR ACO INTO ACe 
MULTIPLY ACL BY AC2 
Se ELQATING POINT STATUS 

BRANCH IF OK 
SAVE SAVE FPU ANSWER 

;FPS ERROR 

; ERROR BIT SET ? 
DONT GET FEC/FEA 

ives, CHECK STATUS 

;CHECK THE FLOATING EXCEPTION CODES 
“BRANCH IF OK 
;FEC IS WRONG 

SEG 0038 



BOS 
FPU ADO/SUBVAUL /DIV RARDON EXER MACY11 27(1006) O4-MAY-77 18:18 a SEQ 0039 
OOFPOB.P11 ON-MAY-77 17:30 T2e EXERCISE MULD, ALL I S ON, ROUNDING MODE 

1e0e g12012 929737 002366 OOC4O4 1S: CrP FEA, SFER s CHECK FLOATING PC 
ome ’ 

gigs Bios Peron 3 i Ron ‘AbAE Ss IN FEA 

1 120204 1 MTSTe: AC2,AC3 FORTRAN ANSHER 
ine ot 1reo06 CFC ioe Re oe : 7 ON CODES 
1908 Ol 1422 BEQ MEND2 jASHERS Gt 
1809 - COMPENSATE FOR FORTRAN f 
1810 Ole032 1 002406 éTo Ace : PU 
1811 O1e06 162737 900001 002414 Sus 8! Rs 1 +6 Seu FPU ANSWER 

Hg Glee Gree Sie ee 
isis bie (oe Bebe Sy WL ec 
gle Bi EELS CFC coe FLoaT Ine COMOITION CODES 
1817 012065 001403 BEQ MEND2 
1818 O1e070 174237 O0e40b STD AC2, ANSI par fl 
1813 01204 104012 ERROR le AND FOR DISAGREE 

182 01207 005037 002362 MEND2: CLR FPS CLEAR FPP FPS BUFFER 

1823 

ipo 
1626 © M-RE-ME SE ME SE 96-95 SESE a a a bb aa a a S08 08a SS a 9898 a SE SS SH 8 ta 

1827 TEST 23 EXERCISE MULF. OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE 
1828 © 3 268 SEE Hb 6 388 4b 8 EE HHH HHH HHH HE AEH 

1829 012102 OOO0004 té123: SCOPE 

1B otsta? OF a ray ROY sat ere feet eo OR oe ark ROMER 
ee 121 ee eed CLR co iaEe be He 
183 Oleie4 OOS03? 002404 cLR SEA jUR FORTRAN FEA 

ise ea Sense wees CLR Fee ‘ER FPU fre aa 
1836 012140 005037 CLR FEA “CLR FPU FEA BUF 
1837 O1214%4 OO4737 OexH2 JSR PC RANDL2 GET RANDOM INPUT DATA 
1638 Ole! Sees 0024 . LOAUM HI NUM 
1639 Ol21 Oe ISR RY $POLSH s ENTER POLISH MOOE 
1840 012160 Ge510 002426 SPUSH , LONUM ; PUSH Hors ON TACK (LONUM) 
1841 012164 10 004% SPUSH | HINUM ;PUSH TACK (HINUM) 
1842 012170 Gesc44 SMUL :ADORESS OF FORTRON MULTIPLY 
143 Olel72 O23S40 O0CY16 SPOPX  , ANS2 ‘POP 2 WORDS AND EXIT POLISH MODE 

1845 01217 013700 O02400 MOV SFPS RO DISPLAY FLOATING POINT STATUS 
ea) 170127 040000 LDFPS #40000 0 ‘CLEAR THe FPS, INTERRUPT DISABLE 

1 Bt le 1 PSs LR HINUM’ ACI tL aT WITH A fe rt NER 
1849 012216 172737 OOcCY16 LOF ANS? AC3 : LOAD WITH THE SUM 
1850 Ol2222 170127 OO4400 LOFPS 8004400 : TURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFL Ow 
1851 012225 012737 OleeH 001110 MOV 8. +6, SLPAOR RESET LOOP SS 

13 ; SSH a ok SH aaa EE SEE EES 

1855 012294 172600 LDF ACO, ACe ;LOAD_ ACO INTO ACe 
1855 01223) 171201 MRET3: MULF  ACL;ACO "MULTIPLY ACL BY AC2 
1857 012240 170237 002362 STFPS FPS’ “STORE FLOATING POINT STATUS 
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ON-MAY-77 17:30 

O0236e 002400 

174237 O0e406 
104003 

173702 
470000 

1416 

174237 O0e406 

ee Bay oto 
{recon O0e406 

903 
174237 002406 
104011 

00S037 002362 

| 4 376 Gee RNS SEES 
005037 OOe4de 

005037 002364 

Be bee 002436 
37 023506 
19 002426 
10 O0e436 

OeSe44 
023540 002416 

013700 O0e400 
170127 O40200 
17e437 O0c426 
172S37 O0C43% 
172737 OOC416 
170127 
012737 Olete 001110 

172600 
171201 
170237 e362 
023737 O0e36e 002400 

SEQ 
EXERCISE MULF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE 

CMP F s CHECK F 
BEQ rats : BRANCH Pe OK 
STF AC2, ANS! : SAVE FPU ANSWER 
ERROR 3 :FPS ERROR 

MTST3: CMPF  AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 

a eae jCOMPENSATE FOR FORTRAN | t 

28 81 F142 i RE CRERENT TBO RNGHER 

cc ANS, ACS ce FLOAT aoe CORO ITION CODES 
Fe MENOD3 Pa fe i 
STF AC2, ANS! 
ERROR 11 i Pe AND SO FORT REN DISAGREE 

MEND3: CLR FPS CLEAR FPP FPS BUFFER 

2 HHMMMEMHHHHHHHEHHHHIHHEHIEHHHHIHHHHHHHIHEHIHHHEHHEHHHHHHHHEHEHHHHHHE 
: ATEST e4 EXERCISE MULOD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE 
«3336333 2 gE Ha Ha HHH HHH 

téT24: SCOPE 

RN SOMO SPS SST Ue alts IN FORTRAN ASME 
re CLR SFEC :CLR FORTRAN 

CLR SFEA :CLR FORTRAN 
CLR FPS CLR FPU FPS SUFFER 
CLR FEC CLR FPU FEC BUFFER 
CLR FEA CLR FPU 
JSR PC RANDL T RANDOM INPUT DATA 

vl ON rack (LONUM) 
SPUSH  , HINUM PUSH ON STACK (HINUM) 
SMUL AOORESS OF FORTRAN MULTIPLY 
SPOPX  ,ANS2 ;POP 4 WORDS AND EXIT POLISH MODE 

MOV SFPS RO ;DISPLAY FLOATING POINT STATUS 
LOFPS 8040000 je FR OF FPS Y, INTERRUPT DISABLE 
LOO LONUM , ACO eb WITH 
LOO HI NUM al iL one RC1 WITH A RANDOM 

LOFPS Urs INTERRUPTS ON, EXCEPT OVER AND UNDERFLOW 
MOV 8. +6, SLPAOR RECET LOOP ADORESS 

; RESSSESRRES SESS REESE SRS ERSE SASSER SSESESERSESSSS SESE SES 

LDO ACO, ACE ;LOAD ACO INTO AC2 
MRET4Y: MULD AC1,ACe ; MULTIPLY ACL] BY AC2 

STFPS FPS STORE FLOATING POINT STATUS 
CMP FPS, SFPS ‘CHECK FPS 
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OM-MAY-77 17:30 

: 

Ol27ee 002376 
002400 

OO7440 
O1e720 001110 

i, fs Byte er" 3 
mTsTH: gpee CE, AES eaten omarion Ces SKE 

OR SMPENSATE FOR FORTRAN 

A ics ANSWER 
SBC ANS 144 

t aca ;CHECK ANSWERS AGAIN 
CFCC i CORY FLOATING CONDITION CODES 

Q re HIF OK 
D 2, ANSI FPU ANSWER 

ERROR le ey AND FORTRAN DISAGREE 

MENDY: CLR FPS , CLEAR FPP FPS BUFFER 

5 | JHIHHHHHIHHHHHHHHHHHIHEHEH HEHE HHHHHHHHHHHHHHHHHHHHMHHHHHHHHHHE 
TEST 25 EXERCISE MULF, ALL INTERRUPTS ON, TRUNCATE MODE 

sapagrvegggaprenenenseseenenshenesenarenesenseeasssssisissssiss 

MOV SMRETS EXPFEA STR BEING TESTED 
MOV 8007440, SFPS ae oF E Bits Ne FORTRAN ANSWER 
CLR SFEC 
CLR SFEA Se FORT RE FEA 
LR EPS R FPU pee EF 
LR FE R FPU FE FER 

CLR FEA CLR FPU FEA L FFER 
JSR PC RANDL2 :GET RANDOM INPUT DATA 
~WORD LORIN HINUM 
JSR Ru SPOLSH ENTER POLISH MODE 
SPUSH , LONUM ; PUSH ON STACK (LONUM) 
SPUSH |) HINUM j PUSH ON STACK (HINUM) 
SMUL * ADORE ORTRAN MULTIPLY 
SPOPX  ,ANS2 ‘BOP 2 RORDS AND EXIT POLISH MODE 

"Ses Sash ALERT AE PRM POU SF ETc 
Be H MUA iL OR ea at A Reon NPRER 
LOF ANS2, AC3 “LOAD ACI NETH THE SUM 
LOFPS #007440 : TURN I T LOPS ottopaon «= inecET LOOP AboRess 
enn aaa 

LDF REO, BSS i LOAD Be NTO AC 
MRETS: MULF RC1, PLY 1 BY 

STFPS FPS STORE FLOATING POINT STATUS 
CMP FPS, SFPS “CHECK FPS 

SEQ OO41 
EXERCISE MULD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE 



FPU &(00/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) 
DOF POU. P11 ON-MAY-77 17:30 Tes 
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EXERCISE MULF, ALL INTERRUPTS ON, TRUNCATE MOCE 

_ 1970 012736 001403 BEQ MERRS sBRANCH IF OK 
1971 Ole740 174237 002406 STF AC2, ANS! ;SAVE FPU ANSWER 
1972 012744 104003 ERROR 3 FPS ERROR 

1 l 002400 MERRS: TST $F -ERROR BIT SET ? 
iid At eee BPL MTSTS : NO Bott ee FecvreA 
1978 012754 170337 002364 STST FEC “YES, CHECK STATUS 

1978 012760 023737 002364 od2e402 CMP FEC, SFEC s CHECK THE FLOATING EXCEPTION CODES 

19360 01 1 Paton i >FEC IS WRONG 

1982 012772 023737 00236 O024O4 1S: CMP FEA, SFEA ;CHECK FLOATING PC 

13 Bt eS antes Pio i i RON abbebés IN FEA 

1986 013004 173702 MTSTS: CMPF  AC2,AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER 
137 01506 170000 CFCC ; COPY FLOATING CONDITION CODES 

1989 FE MPENSA TE FOR FORTRAN peer ac Tee 
1990 013012 174237 O02406 i AC2 ANSI -SAVE FPU ANSWER 
1991 013016 062737 00000! ode410 ADD #1. ANSI4+2 INCREMENT FPU ANSWER 
1992 0130e% 005537 O0C4O6 ADC Ans 1 
1993 013030 173737 O0c406 CMPF = ANS, AC j CHECK AGAIN 

Ieee ise borne SEO MENOS i CONCHEE ORS ee SOUS 
19% O1304%0 162737 O000G2 002410 SUB 82. ANS142 ‘DECREMENT FPU ANSHER 
1997 013046 005837 O002e406 SBC ANS | 
1998 0130S2 173737 O0C406 CMPF = ANSI, AC3 CHECK ANSWERS AGAIN 
1999 013056 170000 CFCC : COPY FLOATING CONDITION CODES 

era 013062 174237 O0c4O6 STF AE NS Oye FRU. ANSHER 
2002 013066 104011 ERROR 11 -FPU AND FORTRAN DISAGREE 

2004 013070 005037 002362 MENDS: CLR FPS CLEAR FPP FPS BUFFER 

SOE 
2007 
2008 
cov TE a eater MLD, MeL INTERRUPTS ON TRUNCATE MODE 

sis 01 juhettrtesssnseeesseaebacesvebassactsetaceseeveniensseseeiaaanies 

2013 013076 Nea 37 013230 002376 "MOV SMRET6.EXPFEA  ;ADOR OF INSTR BEING TESTED 
2014 013104 012737 007240 002400 MOV s007b40,SFPS SET IE BITS IN FORTRAN ANSWER 
2015 013112 005037 Odcdde CLR SFEC -CLR FOR C 
2016 012116 005037 O0c4O4 CLR SFEA -CLR FORTRAN FEA 
2017 Ol3ie2 00s? 002362 CLR FPS :CLR FPU FPS BUFFER 
2018 013126 002364 CLR FEC ?CLR FPU FEC BUFFER 
2019 013132 005037 002366 CLR FEA “CLR FPU FEA BUFFER 
2020 013136 O04 3332 JSR PC RANDLY GET RANDOM INPUT DATA 
2021 013142 O0e4 % -WORD LOAUM HINUM . 
2022 01314 OOM437 023506 JSR RY SPOLSH “ENTER POLISH MODE 
2023 013152 023510 002426 SPUSH , LONUM “PUSH 4 WORDS ON STACK (LONUM) 
20e4 013156 023510 00cC436 SPUSH =‘ HINUM PUSH 4 WOROS ON STACK (HINUM) 
2025 013ibe O2eS244 SMUL “ADDRESS OF FORTRAN MULTIPLY 

SEQ OO042 
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Te 

MRETE: 

MERRG: 

18: 

MTSTb6: 

MENDE: 

FOS 
O4-MAY-77 18:18 PAGE Y2 

EXERCISE MULD, ALL INTERRUPTS ON, TRUNCATE MODE 

;DISPLAY FLOATING POINT STATUS 

LOO HINUM AC] Cid h A RANDOM NUMBER 

Be Sexi GR Baau o 
sRESET LOOP ADORESS 

gM Sb SEE 9-38 38 3 2 48 SHE EE a} HHI SE bE a ab a ab ab 9 a a a 

;LOAD ACO INTO AC2 

Noel Hott tnd obi STATUS 
BEQ MERRS RANCH re OK 
STO AC2, ANS! SAVE FPU ANSWER 
ERROR 21 :FPS ERROR 

TST SFPS ; ERROR BIT SET ? 
BPL MTST& DONT GET FEC/FEA 
STST FEC ves, CHECK STATUS 

CMP FEC, SFEC CHECK THE FLOATING EXCEPTION CODES 
BEQ 1§ BRANCH IF OK 
ERROR 31 ‘FEC IS WRONG 

CMP FEA, SFEA : CHECK FLOATING PC 
BEQ mTSte “BRANCH IF OK 
ERROR 31 “WRONG ADORESS IN FEA 

CMPD = -AC2,, ACB ; COMPARE FPU ANSWER TO FORTRAN ANSWER 
ceCC _ * COPY FLOATING CONDITION CODES 

i COMPENSATE FOR FORTRAN j ASHER CHC 
ST) -SAVE FPU ANSWER 
ADO N CMT tb INCREMENT FPU ANSHER 
ADC Ans 144 
ADC ANS1+2 
ADC wel 

CFCC ‘Copy FLOAT NG COND TION CODES 
BEQ MENOG BRANCH cd i 

;DECREMENT FPU ANSWER 
SBC ANS1+4 
SBC ANS 1+2 
SBC ANS 1 
CMPD = ANS 1, AC CHECK ANSWERS AGAIN 
CFCC “COPY FLOATING CONDITION CODES 
BEQ ME ‘BRANCH IF OK 
STD AC2, ANS! SAVE FPU ANSWER 
ERROR le ‘FPU AND FORTRAN DISAGREE 

CLR FPS CLEAR FPP FPS BUFFER 

;POP 4 WORDS AND EXIT POLISH MODE 

DISABLE 

SEQ 0043 
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D@FPOB.P11 O4-MAY-77 17:30 T2b EXERCISE MULO, ALL INTERRUPTS ON, TRUNCATE MODE 

2082 

e084 
e0Rss ; © BGG a a a 2 SE 

2086 tATEST 27 EXERCISE MULF, OVERFLOW AND UNDERFLO’ INTERRUPTS OFF, TRUNCATE MODE 
tel WTTETITTTIT TIT TT retTiiitiiririit ei RERBEELEEG ES 

2089 Tete nese 013558 002376 terer: nov SMRET? EXPFEA TESTED 
2090 013432 pte a OOY440 002 290 MOV 8004440 | SF £3 re oft8 t TEAR RAN ANSWER 
2031 O13440 005037 G2 CLR EEC TRAN Thaw FEC 
e0s OLI444 06007 CLR A eth F 
2093 013450 005037 002362 CLR FPS “CLR FPU x BUFFER 

pe Sikes Foe EE Se Le aE a a 13464 JSR RANDL2 
2097 013470 O0e4e6 O0C%36 ~WORD = LOMUM. HINUM 
2098 O13474 004437 023505 JSR R4_ SPOLSH ENTER POLISH MODE 
2099 013500 023510 OOcY2b SPUSH , LONUM PUSH 2@ WORDS ON STRACK (LONUM) 
2100 013504 023510 O0C436 SPUSH | HINUM e. mR res (H Nu) 
210 O119 poset SMUL ats MULTI 
1G 1351 40 O0C416 SPOPX ,ANS2 :POP 2 WORDS AND EXIT BOL TSH MODE 

2104 013516 O 002400 MOV Y FLOATI TATUS 
Soe Olseee IBiey GHoced (ores soue0ED RT Te bes. INreAMUPT DISeLe 
S10? a 175e37 4 LF HI rat ee me wits Beer ee 
side Olsese 17sa> Sate 1 ee toe Bes WITH THe oun 
2109 013542 170127 LOFPS 8004440 TURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW 
2110 013546 012737 013554 001110 MOV 8. +6, SLPAOR “RESET LOOP ADORESS’ 

i 1é ; SRARSSSSSESERESSSSESERSSARSSSASSSSSEASESRSERSASESESSRA RS ES LED 

se SiS wer, Hee EERE OND BI 
2116 013560 170037 002362 STFPS Pps" Nod Hott ind oi POLAT STATUS 
2117 O13564 023737 O00e362 o0e400 CMP FPS. SFPS 
2118 013572 001403 BEQ ne, m6 Seen re OK 
2119 013574 174237 OO024O6 STF : FPU ANSWER 
e120 013600 1} ERROR FPS ERROR 

21 1 17 MTST7: CMPF AC2,AC3 FORTRAN ANSWER 
5155 aso 1 aos cre ier FLORT ING ee a 1 ON CODES 
2124 013606 001427 BEQ MEND’ 
2125 - COMPENSATE FOR FORTRAN innecy URACTES. 
21206 013610 174237 O0e406 STF ACe. ANS 1 “SAVE FPU R 
2127 013614 37 000001 ode410 20 #1 ANSI+42 ‘INCREMENT FPU ANSWER 

8 flee Way aoe ae 
2130 He 1 Faneo CFCC , COPY FLOes Ine Con OAD TTION CODES 
2131 Ol 001414 BEO MENO7 
2132 013636 162737 o00002 00e410 SUB 82 ANS1+2 ‘BE CRERENT peu ANSWER 

se BS & el 13 013650 1 06 CMPF 1,AC3 CHECK ANSWERS AGA 
2135 013654 170000 CFCC “COPY FLOATING COND TTION CODES 
213% 013656 001403 BEQ MEND? ‘BRANCH IF OK 
2137 013660 174237 002406 STF AC2, ANS 1 “SAVE FPU ANSWER 
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HOS 
R00 /SUB/MUL/DiV RANDOM EXER MACYL1 27(1006) ON-MAY-77 18:18 PAGE 44 SEQ 

-Pl1L = O4% “8AY-77 17:30 127 EXERCISE MULF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MOOE 

2 013664 104011 ERROR 11 -FPU AND FORTRAN DISAGREE 

40 ©1366 005037 002362 MENO?: CLR FPS -CLEAR FPP FPS BUFFER 

42 

4 
4S > SERSSSESRRSRESERESESSRE SERGE SEES SR ESEE SERRE EE ESSER ESSE E ES 

46 TEST 30 EXERCISE MULO, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE 
47 MUTTITOTITT TTT TTT TIT T TTT TT err rer ttle 

48 013672 OO0004 +6130: SCOPE 
49 013674 Q1 402 002376 MOV srRET 10, EXPEER INSTR ING TESTED 
SO 013702 ise 40 002400 MOV 8004640) SF PS COR IN FORTRAN ANSWER 
S1 013710 005037 OGe40e2 CLR SFEC CLR FORTRAN FEC 
og 013714 005037 OOC4ON CLR SFEA CLR FORTRAN F 

013720 005037 O0e%2 CLR FPS ‘CLR FPU FPS BUFFER 
54 013724 005037 002364 CLR FEC “CLR FPU FEC BUFFER 
SS 013730 005037 002366 CLR FEA CLR FPU BUFFER 
SB 0137394 004737 62333¢ JSR PC RANDLY :GET RANDOM INPUT DATA 
S? 013740 D0e42 002436 .WORD = LONUM, HINUM 
S8 013744 (04437 029506 ISR RY. SPOLSH ENTER POLISH MODE 
S9 013750 023510 Odc426 SPUSH , LONUM ;PUSH 4 WORDS ON STACK (LONUM) 
60 013754 023510 000436 SPUSH | HINUM PUSH 4 WORDS ON STACK (HINUM) 
61 013760 SMUL ADORESS OF FORTRAN MULTIPLY 
be 013762 023540 002416 SPOPX  , ANS2 -POP 4 WORDS AND EXIT POLISH MOOE 

64 013766 013700 oce400 MOV SFPS RO sDISPLAY FLOATING POINT STA 
6S 013772 170127 O40200 LOFPS 8040200 -SET FD OF FPS ONLY, INTERKUPT DISABLE 
66 013776 172437 O0C426 LOO LONUM, ACO LORO ACO WITH A RANDOM NUM 
67 O14002 172537 00C43% LOO HTNUM ' AC 1 ;LOAD ACL WITH A RANDOM NUPEER 
68 O14006 172737 OOCHI6 LOO ANS2, AC3 "LORD AC WITH THE SUM 
69 O14012 170127 OO4640 LOFPS 8004640 : TURN INTERRUPTS ON, EXCEPT OVER AND UNDERFLOW 
70 014016 012737 ©O1402e4 001110 MOV 8. +6, SLPAOR “RESET LOOP ADORESS’ 

56 ; SRERESES EGRESS EERE EE EES REESE EERE RASS EARS SEES SESE EEE 

74 014024 172600 LOO ACO, Ace ;LOAD ACO INTO eo 
75 O1402H 171201 MRETIO: MULD  AC1,AC2 SYome Font 
7 014030 170237 002362 STFPS FPS i570 cgi POLAT STATUS 
77 O14OQ4 023737 O0e3%6e 002400 CMP FPS SFPS 
78 OL4O42 001403 BEQ mTST10 BRANCH IF OK 
79 O14OH4 174237 GJe406 STD AC2, ANS! :SAVE FPU ANSWER 
80 014050 104021 ERROR 21 FPS ERROR 

82 O140S2 173702 MTSTIO: CMPD  AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 
83 014054 170000 CFCC COPY F O8T ING CONDITION CODES 
84 014056 001437 BEQ MEND10 ieee hs 
95 i COMPENSATE FOR FORTRAN *AACCURACIES. 
8 O14060 174237 O0C4O6 870 ANS 1 “SAVE FPU ANSWER 
87 O14064 062737 OO000Di 002414 ADO ni ees INCREMENT FPU ANSWER 
98 014072 005537 O0cCd12 AoC ANS1+4 
89 014076 005537 O0ce410 ADC ANS 142 
90 014102 005537 O0c406 aoc ANS | 
91 O14106 173737 O0c406 CMPD = ANS, AC3 CHECK ANSWERS AGAIN 
92 014112 170000 CFCC COPY FLOATING CONDITION CODES 
33 014114 001420 BEQ MENO10 ‘BRANCH IF OK 



FPU ROO/SUB/MUL/DIV RANDOM EXER MACYI: 27(1006) 
O@FPDB.Pii 

sis 14136 
141 

O4-MAY-77 17:30 

po g0ns 002414 

002410 

Baste 
002406 

002362 

TOS 
O4-MAY-77 18:18 PAGE 4S SEQ C046 

T30 EXERCISE MULD, OVERFLOW ANO UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE 

SUB 
SBC 
SBC 

CFCC 
BE 8 

ERROR 
MEND1O: CLR 

82 ANS146 -DECREMENT FPU ANSWER 
ANS1+4 
ANS1+2 

bret acs CHECK ANSWERS AGAIN 
-COPY FLOATING CONDITION CODES 

ENDO ; vai IF OK 

le’ PU AND Fontan DISAGREE 

FPS -CLEAR Fi? FPS BUFFER
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DQOFPDB.P11 ON-MAY-77 17:30 731 EXERCISE DIVF, ALL INTERRUPTS ON, ROUNDING MODE 

i] 33 $M HE ME HH Me ME BE ME 00 a 0 8 aaa 2 Sa 2a 2 0 0a 90 

-RTEST 31 EXERCISE DIVF, ALL INTERRUPTS ON, ROUNDING MODE 
2208 MUTTTOOTETITTTTTETETT OTT TT CITT TTT eT rete ee rer itty 

ssa Btuies Boca Stal: Score 1 4 1 014316 002376 SORETI EXPFEA ;ADOR OF INSTR BEING TESTED 
2211 014172 012737 OO7400 o0e400 NOV 8007400, SFPS  :SET JE ME iN FORTRAN ANSWER 
gig l CLR C -CLR 

13 Ol CLR A “CLR FORTRAN 

Bn el gear gee an a Pa Fee BETER ; mr 

Sip fie Ge Bis fe a ao tits 1 RANDL2 GET RANDO’T IheUT DATA 
2218 014230 OOC%2h 002436 “WORD  LOKUM. HINUM 

19 OL ag 3? 023506 JSR RY SPOLSH “ENTER POLISH MODE 
1 10 26 , LONUM :PUSH 2 WORDS ON STACK (LONUM) 

2221 O142%4 023510 002436 ” HINUM PUSH 2 WORDS ON STACK (HINUM) 
9142s 4 SDIV ; SS OF FORTRAN DIVIDE 

i O23S40 002416 SPOPX  ,ANS2 >POP 2 WORDS AND EXIT POLISH MODE 

22°S5 014256 013700 o02400 MOV SFPS_RO ;DISPLAY FLOATING POINT STATUS 
222 Ol42b2 170127 LOFPS  s8o4Odo0 ‘SET INTERRUPT DISABLE 
2227 014266 172437 O0C426 LDF LONUM, ACO >LOAD ACO WITH A RANDOM NUMBER 
2228 O14272 172537 O0C436 LOF HINUM’ AC | LORD AC] WITH A RANDOM NUMBER 
2229 014276 1720737 OO0C4I6 ANS2, AC3 "LOAD ACZ WITH THE 
2230 014302 170127 007400 LOFPS #007400 ‘TURN INTERRUPTS ON 
223 014306 012737 014314 001110 MOV 8. +6, SLPAOR RESET LOOP ADORESS 

5533 ; BH HE HE HEHE ME HH Hh bE HE HE EH A SaaS aa aE 

2235 o1N314 172600 ORET| LDF ACL, AC i LOAD ACO INTO Ace ; 

553 Biq ater, 002362 : Rt Es FPS’ i REeApE FLOATING poTaT STATUS 
2238 014324 023737 0020362 002400 CMP FPS SFPS CHECK FPS 
2239 014332 00!403 BE BERRI : IF OK 
seid bt 174237 002406 ? Fo ANS! : SAVE ANSWER 
seul 14 104816 RROR 16 FPS ERROR 

2243 014342 005737 o002e400 DERR1: TST SFPS - ERROR BIT SET ? 
2°44 014346 100014 BPL OTSTI "89. DONT GET FEC/FEA 
2245 O143S0 170337 002364 STST FEC -YES, CHECK STATUS 

2247 014954 023737 002364 002402 CMP FEC, SFEC “CHECK THE FLOATING EXCEPTION CODES 
2248 O14362 OO140! BEQ 1$ "BRANCH IF OK 
2249 014364 104026 ERROR 26 -FEC IS WRONG 

2251 014366 023737 002366 O02404 15: CMP FEA SFEA CHECK FLOATING PC 
S598 14 1401 Q Stl “BRANCH JF OK 

14 reais ROR 2b * WRONG SS IN FEA 

2255 O14400 173702 OTST1: CMPF AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 
sook O14402 170000 CFCC : COPY FLORTING CONOITION CODES 

OL44O4 OOL4I6 BEO DENO1 “ANSWERS CHECK 
2258 “COMPENSATE FOR FORTRAN LNACCURACIES. 

seo Ge IF BG oon §=— Sl icANSite —_BECRERENT PAU nse 
ssp estes Ape? 3 eet BC ANSI , 
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FPU ADO/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) ON-MAY-77 18:18 PAGE 47 SEQ 0048 
DQFPOB.P11 OM-MAY-77 17:30 131 EXERCISE DIVF, ALL INTERRUPTS ON, ROUNDING MODE 

a iM 1a oge40e cc ANS1, ACS ROBO Onn CONDITION CODES 
2264 014432 001403 BEQ DENOL BRANCH IF OK 

see Bid {6l6ys Cee Eiken TK PA dB FORTIN or sore 
a O1444e 005037 002362 DEND1: CLR FPS -CLEAR FPP FPS BUFFER 

2270 

; 3 JHE} EEE EHHHIEE EHH HHH EHH HEE 
2274 t STEST 32 EXERCISE DIVO, ALL INTERRUPTS ON, ROUNDING MOOE 
2275 | JHE HHEHHIEHHHHHHHHHHHH}HHHHHHHHHHEHHHHHHBH HHH HEHEHE 

$577 ib WV a 014602 002376 teraz: Roy SORET2, EXPFEA  ;AOOR OF INSTR BEING TESIED 

ce Safeisie 
CLR FPS CLR FPU FPS BUFFER 

eth CEB ite EPH EEG BEER 
ISR PC RANDLY :GET RANDOM INPUT DATA 

Uicx oRoM i BUTER. POLAR PRE rac (LONUM } 

By A RLM Ra 
SPOPX  , ANS2 POP 4 WORDS AND EXIT POLISH MODE 

ee HOV sFPs RO i D1SPLAY 5 Ae TING POINT STATUS 

oon LDC LONUM, ACO ‘LOAD ACO WITH A RANDOM NUMBER 
ees 00 HINA ACI oe RCI WITH a RANOOH NUMBER 

2297 tL BP Ps ae bi Oe PGteRAue rs Gn 
2298 014572 012737 014600 001110 MOV #.+6, SLPAOR RESET LOOP ADORESS 

$0 ; $M He HE He MEM Me HE Ea a a2 a 008 0 SE HE HII a a a a a a8 2 a a a 

5303 gideGe | IPaEDy DRET2: IVD AKLDACE sOIVIDE ACL INTO-B 
Se AE ee ae aay Bs Fee, RACER Pt sr 
2306 014616 001403 ae BEd DERRE : BRANCH IF 0K ; 

Fe Bieese taNas2 BRhor ager! i Bed cha oe 
2310 O1 462% 005737 002400 DERR2: TST SFPS ; ERROR BIT SET ? 

$318 1 1 : 002364 oreT Pee’ MES, Oe ope GcreA 

2314 O14640 023737 002364 002402 CMP FEC, SFEC CHECK THE FLOATING EXCEPTION CODES 

Sub GNSS Shes Bin SEE lot 
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AO0/SUB/MUL/DIV RANDOM EXER MACYL! 27 (1006) O4-MAY-77 18:18 PAGE 48 SEQ 0049 

132 EXERCISE DIVO, ALL INTERRUPTS ON, ROUNDING MODE 

CMP FEA. $FEA CK FLOATING PC 
BE pists ; prt 

OR ;WRONG ADORESS IN FEA 

ose: PER EAS RRR EARS TD BES OS™ 
COMPENSATE Ff BOR FORTRAN Pea 

28 81 Ane ite NT F - ANSWER 
SBC ANS 144 
SBC ANS 1+2 

2B Aret Aca CHECK ANSWERS AGAIN 
CFCC : COPY Copy FLOATING CONDITION CODES 
BEQ DEND2 ; BRANCH 
STO AC2, ANS 1 SAVE FPU ANSWER 
ERROR 14 :FPU AND FORTRAN DISAGREE 

DEND2: CLR FPS CLEAR FPP FPS BUFFER 

5 SEE aE aE 0 gE SE a a a a a a aE A aa a a a a A a a a a a a a a a aa a 

t RTEST 33 EXERCISE DIVF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE 
23 HHMHHHHHEHHHiHEHEHGHHHHHHEHEHHHHHEHHEHEHHHHHHHHEHEHEHE 

té133: SCOPE 

CU
R 

ROD
 R

OS
 B

Ae 
ao 

oe 
SoB

e 
B 

SBR
 O

MNS
 

NOR
RIS

 

roy sod0, SPS Ue eh te Tn BE INGE TESTE 

ct FER ‘tH ERY Ee sre 
CLR FEA -CLR FPU FEA BUFFER 
ISR pC 2 ;GET RANDOM INPUT DATA 
.WORD = LONUN HINUM 
JSR R4 S$POLSH ENTER POLISH MODE 
$PUSH  , LONUM PUSH 2 WORDS ON STACK (LONUM) 
SPUSH | HINUM USH ¢ WORDS ON STACK (HINUM) 
SOIV ‘ADORE S OF FORTRAN DIVIDE 
SPOPX  ,ANS2 :POP 2 WORDS AND EXIT POLISH MODE 

MOV SFPS i DISPLAY FLOATING POINT STATUS 
LOFPS #804 
LOF LONUM, AC ; LOAD ACO W WITH ; RANDOM NUPBER 

t BE ance. ACS iL Oe eA TH THE SUM 
LUFPS #004400 TURN INTERRUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW 
MOV #.+6, SLPAOR *RESET LOOP ADORESS’ 

5 Mb Mb i Ae ab 0 ae ab ab a a a a a a a aS a a aaa a aa aa aa a aa 

LOF Aco, Ace ACO INTO ACe2 
DRET3: OIVF ACL‘ACe ait DE AC] INTO AC2 

STFPS FPS’ “STORE FLOATING POINT STATUS 
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| DOFPOR.P11  OM-MAY-77 17:30 133 EXERCISE DIVF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE 

374 Q1S104 002362 o0c2400 CMP FPS. S$FPS -CHECK FPS 
375 Bie 93 ante BEQ DERR3 BRANCH IF OK 

2376 015114 174237 002406 STF AC2, ANS 1 i SAVE FPU ANSWER 
015120 104016 ERROR 16 : FPS ERROR 

015122 005737 ode400 DERR3: TST SFPS sERROR BIT SET ? 
2380 015126 100014 BPL OTST3 NO, DONT GET FEC/FEA 
2381 015130 170337 002364 STST FEC :YES, CHECK STATUS 

5335 015134 023737 002364 002402 CMP FEC, SFEC CHECK THE FLOATING EXCEPTION CODES 
2384 015142 001401 BEQ 1S “BRANCH IF OK 
2385 O1SI44 104026 ERROR 26 FEC IS WRONG 

538 015146 023737 002366 o0e404 1S: CMP FEA, SFEA CHECK FLOATING PC 

5 pietes 1 FRR on a i Rone abbaess IN FEA 

2391 015160 173702 DTST3: CMPF  AC2,AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER 
2392 015162 170000 CFCC COPY FLOATING CONDITION CODES 
2393 O15164 OO1416 BEQ <DEO3,. FORTRAN jANSHERS CK 

sz 01516 174237 002406 i$? e a ANS 1 RAVE EPO : 
23% 015172 162737 000001 002410 SUB 81. ANSI+2 >DECREMENT FPU ANSWER 
2397 015200 00S637 002406 SBC ANS 1 
ose 1SOO4 1 002406 CMPF 86 ANSI, AC3 s CHECK ANSWERS AGAIN 
F 15210 1 0 CFCC : COPY FLOATING CONDITION CODES 

e402 015220 104013 ERROR 13 “FPU AND FORTRAN DISAGREE 

Eta 01S222 005037 002362 DENO3: CLR FPS “CLEAR FPP FPS BUFFER 

2406 
e407 

Sans 33 HEE He ME HE ME HE A MEG aa aaa aa a EEE 

2410 TEST 34 EXERCISE DIVD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE 
Sith se PTSTT TTT TTT TT TTI TTT ITT TT TT Trier i Per ire itt 

13 OI 1 37 T8134: TY. EXPFEA TR BEING TESTED Vv ; 
si3 Riese BiS53, ered ead Vv SHioGO SF PS ior IF Btie IN FORTRAN ANSWER 
241S O1Se44 005037 Ode4d2 CLR SFEC CLR FORTRAN FEC 
ov1g 915¢50 SOS037 002404 CLR SFEA CLR FORTRAN FEA 
7 Ol 37 000362 CLR FPS CLR FPU FPS BUFFER 
e418 915¢60 905037 364 CLR FEC CLR FPU FEC BUEFER 
o419 015264 37 66 CLR FEA :CLR FPU FER BUFFER 
¢420 015270 004737 ISR PC. RANDLY :GET RANDOM INPUT DATA 
oe blag % % -WORD LOKUM HINUM ; 
Fa 1 3506 JSR RY SPOLSH ‘ENTER POLISH MODE 
2423 015304 023510 O0c426 SPUSH ,LONUM PUSH 4 WORDS ON STACK (LONUM) 
e424 015310 023510 00c436 SPUSH | HINUM "PUSH 4 WORDS ON STACK (HINUM) 
e4eS 015314 0c6364 SOIV ADDRESS OF FORTRAN DIVIDE 
sek 015316 023540 002416 SPOPX  ,ANS2 :POP 4 WORDS AND EXIT POLISH MODE 

e428 015322 013700 002400 MOV SFPS, RO sDISPLAY FLOATING POINT STATUS 
e4e9 0153e6 170127 040200 LOFPS 8040200 -SET FID AND FO 



FPU ADD/SUB/MUL/DIV RANDOM EXER MACYI11 27(1006) O4-MAY-77 18:18 PAGE SO SEG 0051 
O@FPDB.P11  O4-MAY-77 17:30 T34 EXERCISE DIVD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MOOE 

| bN30 015332 172437 002426 LOD“ LONUM, ACO ;LOAD ACO WITH A RANDOM NUMOER 
2431 015336 172537 002436 LOO HINUM ACI LORD ACL WITH A RANDOM NUMBER 

eis Blete 156735 Bbadhs tea, Wee : 060 TnfeurTs Oy, E EXCEPT OVER AND UNDERFLOM 
oun 0153S2 012737 015360 001110 MOV 8. +6, SLPAOR RESET LOOP ADORE 

S138 ; BEB EE SRS RESESARSERSARESSRRASSRSRSERSRARL EES 

1 ? 
533 tes {oSPRy DRET4: bY Ae As BIVYOe Rel Inr0 ce status 

sia? Bless 425535 BBSSS  ocouon Rip EER geps Riper Eb" 
ewe 015376 001403 x Bed DERRY : BRANCH IF OK 

si Bt ae PRRoR ase i Bay ERROR 

e446 015406 005737 002400 DERRY: TST SFPS ERROR BIT ost ? 
2447 015412 100014 DST iN C/FEA 
Eat 015414 170337 002364 STST EC 6, oh Srhtus 

O1S420 023737 002364 o02402 CMP FEC, SFEC : CHECK THE FLOATING EXCEPTION CODES 
2451 015426 001401 BEQ 18 “BRANCH IF OK 
2452 015430 104032 ERROR *FEC IS WRONG 

sey 015432 023737 002366 O0c4O4 IS: CMP A. SFEA ;CHECK FLOATING PC 
e455 O1544O0 OO14O! BEQ oft SE HPO 
ebb oiSu4e 104032 ERROR + ERONG ADDRESS IN FEA 

TSTY: Ac2,AC3 FORTRAN ANSWER See Glee IT ore PE LF EE Ton CE 
2460 015450 O01422 NOH FORTRAN i RSHERS CHECK 

Saph O1SNS2 174237 O0c4OS sro ie 
2463 015456 162737 000001 002414 81 Aner de :DECREMENT FPU ANSWER 
2464 O1SHeH 005837 O0e4i2 = melts 

See Bleamy Bpeees BRSdiP { 
2467 015500 173737 O0c406 CMPD ANS, ACI CHECK ANSWERS AGAIN 
2468 O15S04 170000 CFCC ‘COPY FLOATING CONDITION CODES 
seg 1 1403 BEQ DENDY “BRANCH IF OK 

15310 174237 002406 STD AC2, ANS! SAVE FPU ANSWER 
eH? 015514 104014 ERROR 14 “FPU AND FORTRAN DISAGREE 

73 015516 00S037 002362 DENDY: CLR FPS CLEAR FPP FPS BUFFER 

2475 
2476 
2477 
2478 3 o ESESESRSSESSERSESAE BERGE EG EES EREREERRRESESSSERSRASESRSSEREE EERE 

au79 S TEST 35 EXERCISE DIVF, ALL INTERRUPTS ON, TRUNCATE MODE 
MTTTITSTT ETT ETT TT ETT ITE TE IT TET TTT eee 

2481 015522 000004 +6735: SCOPE 
e4Be 015504 012737 015656 002376 HOV BORETS EXPFEA  ;ADOR OF INSTR BEING TESTED 
2483 (015 012737 OO7440 002400 MOV s007440), SFPS =: SET E o1Ts IN IN FORTRAN ANSRER 
o4e4 615540 005037 O0e402 CLR SFEC :CLR 
e48S 015544 005037 002404 CLR SFEA CLR FORTRAN FER 
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BO6 
/OIV Y Aen EXER MACY11 27 (1008) O4-MAY-77 we: 18 PAGE $1 SEQ O0Se 

Y-77 17:30 T3S EXERCISE DIVE, ALL INTERRUPTS ON, TRUNCATE MODE 

CLR eas ctr | Fee ‘SLR Fu Fee BurrER 
7 366 CLR FEA CLR FPU FEA fea 

DATA TReo CAG Haun :GET RANDOM I 

SR SH 
1! J LONUM if Pee Oe TACK (LONUM 3 

RS3e18 BOSE HENGE Hist a md On Took (Hine) 
026364 SOIV FORTRAN OIVIOE 
Ge3S40 002416 SPOPX  , ANS2 : Borns AND EXIT POLISH MODE 

013700 o0c400 MOV SFPS RO ;D1 FLOATING POINT STATUS 
170127 O40C00 LOFPS  so40000 ease 
172437 002426 LDF LONUM, ACO fee eo WITH A RANDOM NUMBER 
172537 000436 LOF HINUM’ AC 1 :LORD AC METH 8 BARON NEE 
17273 002416 LOE ANS2 AC3 “LORD TH THE SUM 

Ts ee poisi0 EOFS BOAO on ST ICRP ae 
3 HHHHIHHEMHHHEHHHHHEHHHHHHHHHEMHIHIHHHHINEIHIHHE I JE EEE JE aE abi ab eb at 

172600 ACO, AC2 ath} pcg INTO, INTO 
174601 ORETS: DIVE ACL Ace VIDE 
170237 O0e3b2 STEPS FPS : STORE Fourie. POINT STATUS 
023737 O0e2%2 002400 CMP FPS SFPS CHECK FPS 
001403 BEQ DERRS “BRANCH IF OK 
174237 002406 STF AC2, ANS] : SAVE FPU ANSWER 
104016 ERROR 16 FPS ERROR 

005737 od2400 DERRS: TST SFPS ; ERROR BIT SET 
100014 BPL OTSTS eae GET FEC/FER 
170337 002364 STST FEC ies, CHECK STATUS 

002364 002402 CMP FEC, SFEC ; CHECK CHECK THE FL FLOATING EXCEPTION CODES 
ata BEQ 1 
104026 ERROR 26 FEC IS TRonG 

002366 O0e404 1S: CMP FEA. SFEA TING PC 
001401 BEQ pete grr era 
04026 ERROR 2b SS IN FEA 

173708 DTSTS: CMPF AC2,AC3 :C ANSWER TO FORTRAN ANSWER 
rl CFCC COPY FLORTING CONDITION CODES 
001427 BEQ “ANSWERS CHECK 

COMPENSATE FOR FORTRAN LNACCURACIES 
174237 002406 STF ANS 1 - SAVE FPU ANSWER 
062737 000001 o0de410 RDO #1, ANSI+2 ‘INCREMENT FPU ANSHER 
005537 O00C406 ROC ps1 
173737 O0c406 CMPF = ANS, ACB i CHECK AGAIN 
170000 CFCC :COPY FLOATING CONDITION CODES 
001414 GEO OENOS ;BRANCH IF OK 

gooone 002410 oe 82, ANSI+2 *DECREMENT FPU ANSWER 
002406 ANS | 

I 002406 CMPF = ANS 1, AC3 CHECK ANSWERS AGAIN 
170000 CFCC *COPY FLOATING CONDITION CODES 
001403 8£0 DENOS “BRANCH IF OK 



CO6 
_ FPU_ADO/SUB/MUL/DIV RANDOM EXER MACYI1 27(1006) O4-MAY-77 8 a SEQ 0053 
OOFPOB.P11 ON-MAY-77 17:30 73S EXERCISE DIVF, ALL I TS ON, TRUNCATE MODE 

, 2542 016016 174237 O0e406 STF AC2, ANSI i SAVE FPU.ONSHER 
; 9943 016022 104013 ERROR 13 >FPU AND FORTRAN DISAGREE 

soe 016024 005037 002362 DENDS: CLR FPS CLEAR FPP FPS BUFFER 

2547 

2ss0 33 96-36-08 28-48 08-8 3 88 28-28 HI 4848 a HHH HE 648 HH 6 848 

all TEST 36 EXERCISE DIVO. ALL INTERRUPTS ON, TRUNCATE MODE 
= i jiiieeterereeeesseseeeeeteties 4H 

aooy bieee Witeead 016164 002376 " ny eORETE EXPER ; ROR OF INSTR BE ING TESTED 

cee RIPRS Bers Gesyos Geo i ee ED Tbathas Ap FORTRAN ANSHER 
2557 bles ae 002404 cLR SEA jGUR FORTRSH FER 

a 1 eee CLR FE “CLR FPU fre pereR 
2550 016066 002366 CLR FEA “CLR FPU FEA SUFFER 
2561 Ol Oexie ISR PC RANDLY GET RANDOM INPUT DATA 

1 x WORD LOM HINUM : 
16102 OO4437 023505 ISR $POLSH “ENTER POLISH MOOE 

2564 016108 Oe3510 O0cY26 SPUSH , LONUM PUSH 4 WORDS ON STACK (LONUM) 
2565 016112 023510 O0cC436 " HINUM PUSH 4 WORDS ON STACK (HINUM) 
2565 016116 Ocb364 SOIV :ROORESS OF FORTRAN DIVIDE 
2567 016120 Oe3SN0 O0C4I16 SPOPX  ,ANS2 :POP 4 WORDS AND EXIT POLISH MODE 

2559 016124 013700 o0e400 A0V SFPS RO ; DISPLAY FLOATING POINT STATUS 
2570 016130 170127 O40200 LDFPS 8040200 “SET FID AND FD 
2571 016134 172437 OO0c426 LOO LONUM, ACO *LORD ACO WITH A RANDOM NUMBER 
2572 G16140 172537 O0C436 LOO HINUM‘AC1 *LORO AC] WITH A RANDOM NUMBER 
2573 (O16144 172737 O0C416 LDO ANS2 AC "LOAD ACI WITH THE SUM 
2574 016150 170127 007640 LOFPS 8007640 : TURN I RRLPTS ON 
g75 016154 012737 Olbl62 001110 MOV 8. +6, SLPAOR RESET L 

or ; ME HE EME ME ME SE a8 8 28a 008 a a aaa 

2579 Olbl62 172600 LDO ACO, Ace ; INTO AC2 
2580 O16164 174601 DRET6: DIVD ACL: ACE ‘OVE ACI INTO AC2 
2581 016166 170237 002362 STFPS FPS *STORE FLOATING POINT =TATUS 
2582 Obi 76 023737 O0e3e on2e400 CMP FP5, SFPS i CHECK FPS 
2583 01 001403 BEQ DERRE “BRANCH IF OK 
2584 Ol6e02 174237 O0c4OS STD AC2, ANS 1 -SAVE FPU ANSWER 
2585 016208 104022 ERROR 22 FPS ERROR 

2587 016210 005737 Ode400 DERR6: TST SFPS ;ERROR BIT SET ? 
2588 016214 100014 BPL OTST -NO, DONT GET FEC/FEA 
oo53 016216 170337 002364 STST FEC YES, CHECK STATUS 

2591 016288 002364 ode402 CMP FEC, SFEC CHECK THE FLOATING EXCEPTION CODES 
25% Olbe 1401 BEQ 1S ‘BRANCH IF OK 
oe Olbe32 104032 ERROR 32 “FEC IS WRONG 

2595 016234 023737 002366 O0C4HOY 1S: CMP FEA SFEA CHECK FLOATING PC 
25% 016-42 OOO! BEQ DTSt6 i BrRCH TE OK 
2597 O16e44 i04032 ERROR 32 - WRONG ADORESS IN FEA 



, FPU ROO/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) 
DO6 

O4-MAY-77 18:18 PAGE S3 SEQ OOS4 
' DeFPOR.P11 © O4-MAY-77 17:30 13% EXERCISE DIVD, ALL INTERRUPTS ON, TRUNCATE MODE 

Be Ge DTSTb: CMPD AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 
SF Biss 1780 CFCC ‘COPY FLOATING CONDITION CODES 

tc in Stench Eon rorrnn HEIEER FEES 016254 174237 O0e406 6 ANS 1 ; FPU 
oe ‘i ie rea 002414 am 81 ae ; INCREMENT FPU ANSWER 

+2 
1 002406 ROC ANS 1 

2608 O16 173737 002406 creo ANS1,AC3 s CHECK, ASHE RS RAIN ; 

Selo Besse Agron Ee” Denne 1 BRE CHEE digs CONDITION Cope 
ell pies 162737 O00002 00c414 SUB #2 ,ANS 1 +6 :DECREMENT FPU ANSWER 

Sig Bibs) Beebe, BSSUis a MITA 
2614 016330 005637 O0c406 SBC ANS! 
2615 016394 173737 O0c406 CMPD 3=—s ANS, AC 
obig 01 FCC cae COMO LTION CODES 

i plexes Ul gene 1g Ol 1 002406 2, ANSI 
2613 016350 104014 ERROR 14 PU aD FORT REN DISAGREE 

shel 016352 005037 002362 DEND6: CLR FPS :CLEAR FPP FPS BUFFER 

2623 

Spee 
2625 5 5 JHHHHHHHHHHHHHHHEHHHHHHHHHHHHHHHHHHEHHHEEEHEHEHHHHHEHHHHHHHEH 
2627 tETEST 7 EXERCISE DIVF. OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE 
ebcB «353038325 EEE HHH HHH Et 

oe OT ESED Need 16512 002376 tera7: move 17, EXPFEA TES 
2631 016366 815535 aed 002400 MOV sat OPS Ye elit Ty FORTRAN ARMER 
23e 016374 005037 Ode4ie CLR SFEC 
2633 016400 heey 002404 cLR SEER a FOR TRael FER FER 

a ies 10 7 posse CLR FEC CLR FPU Fee 

ei 8 So eee Gane ISR a RANDL 2 ‘GET Ranoon BEER 
2638 (O} O0C426 % -WORD = LOAUM. -HINUM 
2639 C140 OOH 7 023506 JSR RH SPOLSH ENTER POLISH MODE ; 

Seat 1 reat read at , HINUM ipuUaH @ WEDS ON BTR (LOR 
2b42 O16444 0c6364 SOIV ‘ADORESS OF FORTRAN DIVIDE 
2643 O16446 023540 O0C416 SPOPX  ,ANS2 *POP 2 WORDS AND EXIT POLISH MOOE 

rie O164S2 013700 Oo0e400 MOV SFPS RO :DISPLAY FLOATING POINT STATUS 
2646 01 170127 040000 LOFPS 8040000 ;SET FID 
2647 01 172437 002426 LOF LONUM , ACO LOAD ACO WITH A RANDOM NUMBER 
2648 O1G466 172537 0024 36 LDF HINUM' AC 1 “LOAD ACL WITH A BALDOR NUMBER 

Boe pears 15829 vases LOEPS ase fK3 ;L ORG ae Hers SUEXCEPT OVERFLOW AND UNDERFLOW Seat GHGOE UG BRCETB coxsso REVS SUN tenon HAPS 'CORP Mba 
26S3 ; SSSSSSSSSSSSSSRESSRESSSSSSSSSASSAASSAESSEEE SAREE SRLRESSRSAES 



EQ6 
FPU ROO/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) O4-MAY-77 18:18 PAGE SH SEQ O0SS 
OOFPOB.P11 O4-MAY-77 17:30 137 EXERCISE DIVF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MOOE 

Spee 16510 172600 LOF Aco,Ace ;LOAO ACO INTO xe 
26SR O16Si2 174601 ORET?: DIVE acl, "ACE : DIVIDE ACI INTO Ace oie cratus 

Se, Ripeds Ate RSS ocounn Rap > EEE seps Rete i 
2659 016525 001403 Bed DERR? | “BRANCH IF OK 

set BIER iGeK tthe TE es 
2663 016536 005737 O0e400 DERR7: TST SFPS ; ERROR BIT SE 
sped bee 199044 BPL OTST7 DONT GET TFEC/FER 

rT 1 002364 STST FEC TES, CHECK STATUS 

2667 16550 023737 002364 002402 CMP FEC, SFEC » CHECK THE FL FLOATING EXCEPTION CODES 
i 1401 BEQ 1 “BRANCH I 

ob 63 16560 1 ERROR 26 FEC IS Front 

2671 O16S62 023737 002366 O02404 1S: CMP FEA. SFEA CHECK FLOATING PC 
2672 016570 001401 BEQ orst7 BRANCH IF OK 
op73 016572 104026 ERROR 2b ‘WRONG ADORESS IN FEA 

2675 016574 173702 OTST7: CMPF  AC2,AC3 COMPARE FPU ANSWER TO FORTRAN ANSWER 
2576 016576 1 CFCC Pop FLORTING CONDITION CODES 
2677 016600 001427 BEG DENO7 

mt 016602 174237 00240 it a Aeel FORTRAN thc Ey Lee 
3680 016606 062737 OOOO! 002410 ROO 81 eee t OACREMENT SEER AGHER 
2681 016614 005537 O00c406 ADC ANS 1 
682 Olbb2e0 173737 CMPF ANSI, AC3 “CHECK ANSWERS AGAIN 
2683 O1662% 170000 CFCC :COPY FLOATING CONDITION CODES 
2684 016625 O01414 BEQ DEND?7 BRANCH IF OK 
2685 016630 162737 oO00002 00e410 SUB #2, ANS1+2 :DECREMENT FPU ANSWER 
268] 016636 005637 O0c405 SBC ANS | 
2687 Olbb42 173737 OO0C4%06 CMPF = ANS, AC3 CHECK ANSHERS AGAIN 
2688 016646 170000 CFCC i COPY F FLOATING CONDITION CODES 

0 ee Ter coos ne 
31 stead ares RROR se Seve FU AER DISAGREE 

2653 016660 005037 002362 DENO7: CLR FPS -CLEAR FPP FPS BUFFER 

2695 

Be 
cb98 + SEESSSRSSSEEESSESSSRSSSSSESSRESAEASRE SRS SESE REREEA RS RERESRE SEES 

2699 TEST 40 EXERCISE DIVD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE 
2700 MTTETITETTICT TTT TTT T ETT reer iie 

2701 016664 OO0004 +8740: SCOPE 
2702 016666 012737 017020 902376 nov sORET10, EXPFER ;ROOR OF INSTR, BEING Ris : 

2704 Oreos Rery eae CLR $F , ise BARS Af. 

oe tee Bee Bees Be GLa EBU'EES ren 
2707 016716 Byen 364 CLR FEC icth EPU FEE FER 
2708 016722 005037 002366 CLR FEA “CLR FPU FEA BUFFER 
2709 016726 004737 023332 ISR PC, RANDLY GET RANOOM INPUT DATA 



—
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e
e
 

FOG 
O4-MAY-77 18:18 PAGE SS SEQ 00S6 

EXERCISE DIVO, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MODE 

ee ke 

FPU AOD/SUB/MUL/DIV RANDOM EXER MACY11 27( 1006) 
OGFPOS.P11 © ON-MAY-77 17:30 THO 

SP Bice ORME? Bice iENTER, POLISH MODE 

oii Hes Bae Bee 3 put Hees BY Tee (Lot 
t ADORESS OF bets DIVIDE 

at 016754 SPOPX  ,ANS2 POP 4 WORDS AND EXIT POLISH MOOE 

016760 0 NOV SFPS RO DISPLAY FLOATING POINT STATUS 
2718 O167e4 a1 men L 804000 iE FID AAO FD ; 

esl bier L783 SS HB HEAL A] ie HTH 8 BRS ee 

27e2 017004 170127 Pea LBP PS pivse Ae ey Ur INTERRPTS OM, EXCEPT OVER AND UNDERFLOW 
2723 «017010 Ole737 017016 001110 MOV 8. +6, SLPAOR RESET LOOP ADORE 

hs, ; SHERESRESSSSSSSEGSSESSESSSEAEAESSSESSSSSSS SRSA RESS SES SESE LES 

2727 017016 172600 LDO ACO, bP oe Ret Tar 
e708 017020 17460! ORETIO: OIVD ACL‘AC Iv DE ACI I 
27e9 ~Ol70e2 170237 002362 STFPS FPS Nee FLOATING OBOTAT STATUS 
2730 O1702¢5 023737 002362 002400 CMP FPS, SFPS Se Fs 
2731 017038 001403 BEQ DERR10 : IF OK 
2732 01708 174237 O02406 STD AC2, ANS “SAVE FPU ANSWER 
HES 017042 104022 ERROR 22 FPS ERROR 

2735 O17044 005737 oO02400 DERR1O: TST SFPS ; ERROR BIT SET ? 
273% 017050 100014 SPL OTST10 DONT GET FEC/FEA 
2737 017052 170337 002364 STST FEC Mes, CHECK STATUS 

2739 017056 93737 002364 002402 CMP FEC, SFEC -CHECK THE FLOATING EXCEPTION CODES 
e740 4017064 0140! BEQ 1$ BRANCH IF OK 
om 017066 104032 ERROR 32 FEC IS WRONG 

2743 017070 023737 002366 o0c4O4 1S: CMP FEA, SFEA CHECK FLOATING PC 
2744 017076 OO1443 BEQ DENO10 “BRANCH IF OK 
ems 017100 104032 ERROR 32 WRONG ADORESS IN FEA 

2747 017102 173702 OTST10: CMPD  AC2,AC3 ; COMPARE FPU ANSWER TO FORTRAN ANSWER 
2748 017104 170000 CFCC : COPY copy FL OA aT ING CONDITION CODES 
2749 017106 001437 BEQ OEND10 
e750 ilo 17 iCOMPENSATE FOR FOR FORTRAN iNRCORACIES 

2752 neaet 353 Sent 002414 2op 81 eee t PRCREMCNT FRU GHSHER 
2753 017122 005537 OOcdil2 ADC pid 144 
27564 017125 005537 O0cHI0 ROC ANS 142 
2755S 017132 005537 O0c406 ROC ANS | 
275 017136 173737 O0c406 CMPD = ANS, ACI CHECK ANSWERS AGAIN 
gr? 017142 470009 CFCC :COPY FLOATING CONDITION CODES 

017144 O014 BEQ OEND10 BRANCH IF OK 
2759 0171% 162737 000002 002414 SUB 82 ANSI+6 :DECREMENT FPU ANSWER 

ore tiles Bee Bas ee + 

27be 017164 Sees 002406 SBC ANS 1 
2763 017170 173737 OO0c406 CMPD ANS 1, AC3 CHECK ANSWERS AGAIN 
2764 017174 170000 CFCC :COPY FLOATING CONDITION CODES 
2765 017176 001403 BEQ DENO10 “BRANCH IF OK 



GO6 
FPU ADD/SUB/MUL/DIV RANDOM EXER MACYL1 27(1006) O4-MAY-77 18:18 PAGE Sb SEQ 0057 
D@FPOB.P11 ON-MAY-77 17:30 T4O EXERCISE OIVD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, TRUNCATE MOOE 

a7b 017200 174237 002406 STD AC2, ANS 1 - SAVE FPU ANSWER 
2767 «4017204 104014 ERROR 14 :FPU AND FORTRAN DISAGREE 

e768 017206 005037 002362 DENO1O. CLR FPS -CLEAR FPP FPS BUFFER 

e771 

2773 
e774 5 MAE AE Ob gE 26 ab aE a ab a a a a ab A a a aaa aaa aa EE 

gr75  STEST 41 EXERCISE DIVE, INTERRUPT DISABLE SET, ROUNDING MODE 
WTTTTTT ETT TTT TTT Te Te ie rire lire tr 

2777 017212 OO0004 téT41: SCOPE 
2778 017214 012737 O1734%6 002376 MOV eORET11, EXPFEA pana TR BEING TESTED 
2779 ~Ol7e22 012737 ON74OO 00cC400 MOV 8047400; $F PS IE alts IN FORTRAN ANSWER 
2780 017230 005037 O0ex0e CLR SFEC TRAN FEC 

SFee O17O40 CHES? DOSdee ch Ops ioe FORT AF 
Ses O17 Boe? Bose KR FEC Ete EPU FEC BUFFER 
2785 Ory Seu 2 cee ER enol 2 CLR ARNODE TRBUT DATA 
See O17 SEO we Saas Reo LOM AUN: 
2787 O17e64 OOWNS? 023506 JSR RY SPOLSH “ENTER POLISH MODE 
2788 017270 023510 OO0c426 SPUSH , LONUM : PUSH 3 WORDS ON STACK (LONUM) 
2789 017274 023510 O0C436 SPUSH | HINUM : PUSH ON STACK (HINUM) 
2790 017300 e664 SDIV :ADORESS OF FORTRAN DIVIDE 
oral 017302 023540 00416 SPOPX  , ANS2 POP 2 WORDS AND EXIT POLISH MODE 

2793 017306 013700 ode400 MOV SFPS RO -DISPLAY FLOATING POINT STATUS 
2738 017312 170127 O40000 LOFPS #040000 “SET FIO 
2795 017316 172437 OOc426 LDF LONUM , ACO ; LOAD ACO WITH A RANOOM NUMRER 
27% O17322 172537 O024% LDF HINUM' AC 1 "LOAD ACI W WITH A RANOOM NUMER 
2797 ~O0173e¢6 172737 O0CY16 LDF ANS? AC3 ;LOAO ACI WITH THE SUM 
279a (017332 170127 O47400 LOFPS #047400 “SET INTERRUPT DISABLE AND INTERRUPT BITS 
2799 (017336 012737 017344 001110 MOV 8. +6, SLPAOR “RESET LOOP ROORESS 

e801 ; SESSRESSSSSSKSSSS HE SSSSSSSSSSSSSSSSSSSSSSESSSSSRSSSSSEREE REESE 

2803 017344 172600 LOF ACO, Ace “LORD ACO INTO AC2 
2804 017346 174601 DRET11: DIVF  AC1. Ace ‘BTV VIDE AC] INTO AC2 
280S 017350 170237 0022 STFPS FPS :STORE FLOATING POINT STATUS 
2806 017354 023737 002362 002400 CMP FPS SFPS : CHE CHECK FP 
2807 O17362 001403 BEQ OERR11 OK 
2808 017364 174237 O0C4O6 STF AC2, ANS ORTE FPL. ANSHER 
2803 017370 104016 ERROR 16 -FPS ERROR 

2811 017372 005737 Ode400 DERR11: TST SFPS ; ERROR BIT SET ? 
2812 017376 1000!4 OTST11 DONT GET FEC/FEA 
2813 017400 170337 002364 STST FEC wes, CHECK STATUS 

2815 O17404 023737 002364 002402 CMP FEC, SFEC CHECK THE FLOATING EXCEPTION CODES 
2816 O174l2 OO140! BEQ 1§ “BRANCH IF OK 
2817 O17414 104026 ERROR 26 FEC IS WRONG 

2819 O17416 023737 002366 O002404 1S: CMP FEA SFEA - CHECK FLOATING PC 
2820 017424 OOL4O! BEQ OTStll : BRANCH IF 
2821 O17426 104026 ERROR 26 * WRONG ADDRESS IN FEA 



HO6 
FPU ROO/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) O4-MAY-77 18:18 PAGE S7 SEQ 00S8 
DQFPOB.Pi1 ON-MAY-77 17:30 TH) EXERCISE DIVF, INTERRUPT DISABLE SET, ROUNDING MODE 

OLN 173702 CTST11: CMPF ACe , ACI ; COMPARE FPU ANSWER TO FORTRAN ANSWER 
017432 170000 cFcc NG CONDITION CODES 

OL OOINib Seon He ror HERES 
1 

ee Eee lone mars nae 
70009 cr ct PR * CONDITION CODES 

017470 104013 ERROR 13 te AND fO FORTRAN DISAGREE 

017472 005037 O0e3be OENO11: CLR FPS ;CLEAR FPP FPS BUFFER 

e
a
r
n
s
 

one
 S

as 
SO

N 

a 

5 AE SE aE AE aE Sb a a a a a SH a dE HHI HHH 
2841 TEST 42 EXERCISE DIVO, INTERRUPT DISABLE SET, ROUNDING MODE 
eee TST TECETTT ETUC ET ETT TT Tee er rer rii ety 
2843 017476 OO0004 téTy2: SCOPE 
2B44 017500 Ole737 017632 002376 MOV BORET12,EXPFEA 5 6" "alte Ik 
2845 017506 012737 O47600 O0e400 MOV 8047600; SFPS iSey rp IE IN FORTRAN ANSWER 
a o17514 005057 oo2e4d2 CLR SFEC 

2848 017504 Sosa eee CLR Pe ‘o FOr TEPER 
2849 017530 37 000364 CLR FEC CLR FPU Fe BUFFER 
28S0 017534 005037 00¢366 CLR FEA -CLR FPU FEA BUFFER 
2851 017540 004737 023332 ISR PC ROLLY ; GET RANDOM INPUT DATA 

oa bi 7850 Bos? pst JSR Py SPO. SH iENTER POLISH MOOE KUL 

Seer Bipeeo BSE Beoase cue HYNUA iBuaH HOPES ON TACK (Lom 
2856 017564 026364 SOIV ‘AOORESS OF FORTRAN DIVIDE 
ooe7 017565 O23540 002416 SPOPX  ,ANS2 :POP 4 WORDS AND EXIT POLISH MODE 

2859 017572 013700 o0e400 MOV SFPS_ RO -DISPLAY FLOATING POINT STATUS 
2860 017576 170127 O40C00 LOFPS 8040200 SET FIO FD 
2861 017602 172437 O0C426 LOO LONUM, ACO *LORO ACO WITH A RANDOM NUMBER 
2862 017605 172537 00cC436 LOO HTNUM’ AC I "LOAD ACI WITH A RANDOM NUMBER 

BS eat i ap OPS rt iL 0A RVeREPT DT EAELE AND INTERRUPT BITS 
ee Wess eee tee 001110 MOV 8. +6, SLPAOR inl TERE pookeee BLE 

2867 5 A eR EE EE ERE EERE ERE REESE EERE SERRE EE HY F 

017690 172600 LOO Aco, Ace :LOAD ACO INTO AC2 
01 174601 ORETI2: DIVD  ACI,ACe “DIVIDE ACI INTO ACe 

2871 017634 170237 002362 STFPS  F ; STORE RE FLOATING POINT STATUS 
2872 O17640 023737 002362 002400 Cmp FPS. SFPS c 
2873 017646 001403 BEQ DERR12 BRANCH IF 0K 
2874 017650 174237 002406 STD AC2, ANS! SAVE FPU ANSWER 
2875 017654 104022 ERROR 22 -FPS ERROR 

2877 017656 005737 002400 DERR12: TST SFPS -ERROR BIT SET ” 



I06 
FPU ADO/SUB/MUL/DIV RANDOM EXER MACY11 27/1006) O4-MAY-77 18:18 PAGE 58 SEQ 0059 
OQFPDB.P11 M-MAY-77 17:30 T42 EXERCISE DIVD, INTERRUPT DISABLE SET, ROUNDING MODE 

2878 O17662 1000]4 TSTl2 T GET FEC/FEA 
tae 017664 ak 002364 Fer pre Mee eheck a 

2881 017670 023737 002364 002402 CMP FEC, SFEC CHECK THE FLOATING EXCEPTION CODES 
2BR2 017676 001401 BEQ 1$ . IF OK 
cn 017700 10403e ERROR 32 “FEC IS WRONG 

017702 023737 002366 002404 1S: CMP FEA SFEA CHECK FLOATING PC 
2886 017710 OO!4O! BEQ oTstie “BRANCH IF OK 
Ed 017712 10403e ERROR 32 “WRONG ADORESS IN FEA 

2889 01714 (yaaa DTSTle2: crPD AC2,AC3 Roor phoning como Sf ORTON ANSWER 

ee 17re8 bah BS oencii? eter ie ces i . bp FORTRAN f . 
28939 017722 174237 002406 &70 AC2, ANS 1 SAVE FPU ANSWER 

1 002414 81, ANS1+6 :DECREMENT FPU ANSWER 
1 1 pat be: 
17740 1 142 

2897 017744 005637 O0c406 SBC asl 903 ox , 

se 1ooan { ade+06 EPER , i ORY Bienat'd COMO LTION CODES 

SO tires PRS oso ee tas: = Eatin a 
e902 017764 104014 PRROR 4’ -FPY AND FOR DISAGREE 

2904 017766 005037 002362 DEND12: CLR FPS -CLEAR FPP FPS BUFFER 

2906 

2308 
2909 33 HEH HE HE EE aa EES 

2310 RTEST 43 EXERCISE DIVF, INTERRUPT DISABLE SET, TRUNCATE MODE 
e911 oe ToeTETETTTTETTETESSTTICTOVETTETTTTTT TT TTT trie TTT Te TT titi ett 

2912 017772 OOO0OY +6743: SCOPE 
2913 017774 012737 020126 002376 MOV #ORETI3,EXPFEA ;ADOR OF INSTR BEING TESTED 
2914 012737 ON7440 O0e400 MOV BO47440;SFPS SET FIO ANDO IE BITS IN FORTRAN ANSHER 
2315 020010 005037 Oode4Oe2 CLR SFEC CLR FORTRAN FEC 
2916 020014 005037 O0C4O4 CLR SFEA “CLR FORTRAN FEA 
2917 Oe0020 005037 00c362 CLR FPS -CLR FPU FPS BUFFER 
2318 OcO024 005037 002364 CLR FEC -CLR FPU FEC BUFFER 
2919 020030 002365 CLR FEA -CLR FPU FEA BUFFER 
2920 020034 004737 023342 JSR PC, RANDL2 :GET RANDOM INPUT DATA 
2921 Oed040 OO OOe4 3 Horo L OAL, HI NUR i ENTER POLI 

5355 arn ate pesooe SPUSH , LONUN Ba 2 babe ON € ack (LONUM) 
29e4 023510 002436 SPUSH " HINUM : PUSH @ ,HORDS On STACK |(HINUA) 

sas eee eget 002416 OPX  ,ANS2 BOR BoRDS EXIT POLISH MODE 

2928 020066 013700 00e400 MOV SFPS.° ;DISPLAY FLOATING POINT STATUS 
2929 0e0072 170127 40000 LOFPS 80400. SET FID 
2930 O0<0076 1720437 O0c426 LOF LONUM ACO ?LOAO ACO WITH A RANDOM NUMBER 
2931 Ge0l02 172537 004% LOF HINUM AC] LOAD ACL WITH A RANDOM NUMBER 
2932 020106 172737 O0C416 LOF ANS2, AC3 *LOAD AC3 WITH THE SUM 
2933 O20ll2 170127 ON47440 LDFPS #047440 “SET INTERRUPT DISABLE ANO INTERRUPT BITS 
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O4-MAY-77 17:30 

012737 020124 001110 

002400 

ode40e 

002404 

002410 

002410 

002376 
002400 

R00 SUB AUL VOL RANDOM EXER MACY11 27( 1006) 
-Pl) T43 

ORET13: 

DERR13: 

1S: 

OTST13: 

DEND13: 

JO6 
O4-MAY-77 18:18 PAGE S9 SEQ 0060 

EXERCISE DIVF, INTERRUPT DISABLE SET, TRUNCATE MODE 

MOV 8.+6, SLPAOR ;RESET LOOP ADORESS 

5S 3-3-3 SE 3-0 0 a 8 8 48 A A a 0 0 A Sa ab a ak a a 

LDF ACO, ACE ;LOAD ACO INTO ACe 

ae Bed. Ace iRTY)RE, The POffir status 
CMP FPS SFPS i Coe FS 0K 
BEQ OFRA13 
STF AC2, ANS 1 ‘SAVE FPU ANSWER 
ERROR 16 ‘FPS ERROR 

TST SFPS - ERROR BIT 57 ? 
: prgtis iN FEC/FER 
1ST E ‘YES, ck STATUS 

CMP FEC, SFEC : CHECK THE FLOATING EXCEPTION CODES 
BEQ 1$ BRANCH IF OK 
ERROR 26 ‘FEC IS WRONG 

CMP FEA. SFEA -CHECK FLOATING PC 
Q o7sti3 ; BRANCH F 
OR 2b : SS IN FEA 

CMPF AC2, ACI COMPARE FPU ANSWER TO FORTRAN ANSWER 
CFCC COPY FLOATING CONDITION COOES 
BEQ OENOD13 : CHECK 
- COMPENSATE FOR FORTRAN LNACCURACIES. 
OTF AC2, ARS 1 SAVE FPU ANSWER 
ROO #1 ANS 142 INCREMENT FPU ANSWER 

CMPF = ANSI, AC3 : CHECK ANSWERS AGAIN 
CFCC ; COPY FLOATING CONDITION CODES 
BEG OEND13 : H IF 
SUB ae 05 142 :DECREMENT FPU ANSWER 

CMPF ©» ANS1,AC3 s CHECK ANSWERS AGAIN 
CFCC COPY FLOATING CONDITION CODES 
BEQ DENO13 ‘BRANCH IF OK 
STF AC2, ANS 1 -SAVE FPU ANSWER 
ERROR 13 :FPU AND FORTRAN DISAGREE 

CLR FPS ;CLEAR FPP FPS BUFFER 

s+ SESE 3b 3b 3b 3b 3b gb gb gd 4 0 0 0 a a a AE a A IE a I a a a a a a a a a a a a a a aE 
SATEST 44 EXERCISE DIVD, INTERRUPT CISABLE SET, TRUNCATE MODE 
Neil EEL Li 
tST44: 

MOV SORETIY,EXPFEA ;AOOR OF INSTR BEING TESTED 
MOV 8047640, SFPS ;SET FIO AND IE BITS IN FORTRAN ANSWER 
CLR SFEC ;CLR FORTRAN FEC 
CLR SFEA ;CLR FORTRAN FEA 
CLR FPS ;CLR FPU FPS BUFFER 
CLR FEC ;CLR FPU FEC BUFFER 



FPU ROO/SUB/MUL/DIV RANDOM EXER MACY11 27( 1006) 
DQFPDB.P11 

DS
IR
E 

ORE
 D

ae 
amo 

ER
C 

R S
e 
RA
TE
R 

W
O
O
N
 

U
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52
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oem
 

HSE
R 

OE 
B
O
O
N
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ON-MAY-77 17:30 

Bees Ts 
002410 

173887 BOSBe 

001110 

002404 

002414 

002414 

THY 

DRET14: 

DERR14: 

1S: 

OTST14: 

O4-MAY-77 PAGE 60 
EXERCISE DIVD, INTERRUPT DISABLE SET, TRUNCATE MODE 

iS 

5 aE AE SE Ob 0b a a a Sa a ab a a a a a a 

bio 
STFPS 

ERROR 

ge 
mob 

aT ACS 
FPS 

SFPS 
14 

2, ANS! 
ee 

TST14 
FEC 

FEC, SFEC 
1$ 
3e 

FER, SFEA 
grstis 

AC2, ACI 

DEND14 
COMPENSATE pe FORTRAN 

i ees 
ANS1+4 
avs 142 

Ane LAC 

DENO14 
¥e ANG 1 +6 

le 

ANS1+2 

ANaL ,AC3 

18:18 SEQ 0061 

at ie RANOOR INPUT DATA 

OISABLE AND INTERRUPT BITS 
RESET LOOP ROORESS 

6-26 28 A $6 HH HE a EE 

BO oe acl IN INTO AC2 
; STORE FLOATING POINT STATUS 

CK re 
; IF OK 

FPU ANSWER 
:FPS ERROR 

; ERROR Ue Ae 
FEC/FEA 

M8, CHECK STATUS 

CHECK THE FLOATING EXCEPTION CODES 
‘BRANCH IF OK 
“FEC IS WRONG 

:CHECK FLOATING PC 
: BRANCH IF 
* WRONG SS IN FEA 

: COMPARE FPU ANSWER TO FORTRAN ANSWER 
sGOPY FLOATING CONOITION CODES 

iNOCCURECIES. ; 

tPNCREMENT FRU BNSHER 

;CHECK ANSWERS AGAIN 
;COPY FLOATING CONDITION CODES 
;BRANCH IF OK 
*DECREMENT FPU ANSWER 

;CHECK ANSWERS AGAIN 



LOb 
FPU_Q00/SUB/MUL /DIV REDON EXER MACY11 27(1006) O4-MAY-77 18:18 PAGE & SEQ O0E2 
DOF PDB.P11 O4-MAY-77 17:30 THY EXERCISE OIVD, INTERRUPT DISABLE SET, TRUNCATE MODE 

FCC PLogT Ie CONDITION CODES 

ie Be, AN O0e406 2, ANS 1 FPU ANSWER 
S 020620 104014 ERROR 14 SPU AND FORTRAN DISAGREE 

3081 O20622 O0S0I7 We3be SEND14: CLR FPS ;CLEAR FPP FPS BUFFER 



| A Os Puan OT ROOF mH GXER MACY 11 °F 4006 ) abor Soar “IE Bec SEQ 0063 

5 SESE 3b a4 4b 4b gb A 0 0 0 0-0 A 4b A A 0 0 a a a a 
LATEST 45 ROOF, SUBF, MULF, DIVF EXERCISER 
ATi iti iteitiiiert tiitieieeieei eer eeroedy 

3055 020626 000004 tétus: sc 
S056 SS UNDERFL OM, OVERFLOW INTERRUPTS OFF; TRUNCATE MODE 

3058 020630 012737 OOO44O 002400 MOV #440, SFPS SOFTWARE STATUS 
3059 02736 005037 O0c402 CLR SFEC ‘CLEAR STATUS 
3060 O0c%642 005037 OO0CYO4 CLR SFEA 

Sei BES Bay Bibs OE : 
X63 020655 005037 00236E CLR FEA 

3065 Oe0662 004737 geawe JSR PC RANOL2 GET & FLOAT RANDOM NUMBERS 
3065 Oc0665 002446 7% ~WORO OP 1 OPY : 
3067 Oc067e 004737 023342 JSR PC. RANDL2 
3068 Oc0b76 QOe45E 002S06 “WORD OP2.0PS 
3069 0e0732 737 «Cease 1S: JSR PC RANOL : 
3070 020706 O024%65 002516 .WORD  OP3.0P6 
3071 Oe0712 032737 077600 002516 BIT 8077600, OP6 “LET'S NEVER DIVIDE BY ZERO 
3072 Oe072e0 001770 BEQ 1S “EXPO OF OP6 IS ZERO, SO GET ANOTHER 

ce 020722 004437 023S06 JSR RY SPOLSH -ENTEP POLISH MODE TO CALCULATE: 
3075 020726 023510 O0C446 SPUSH ,0P 1 : 
5% 020732 Fe3519 O0e4SE $PUSH | 0P2 : 

020736 $SuB : QNS2 = (OP1-OP2) # (OP3+0P4/0P6) # OPS 
3078 Oc074O 023510 O02466 SPUSH  ,0P3 : 
3079 Oe0744 023510 O0cC476 SPUSH  )OP4 
3080 020750 023510 00cS16 SPUSH | OP6 
3081 020754 0c6364 SDIV : 
3082 020756 023556 $A0D : 
3083 020760 : 
3084 Oc07b2 023510 002506 SPUSH _, OPS ; 
3085 O0c07b6 OeSc4u4 SMUL : 
308 020770 023540 002416 SPOPX  ,ANS2 : 

ee 020774 170127 O40000 LOFPS #010000, - NO CHECKS ONSUER 

83 GBIBRR T5378 BRSCAB Ry SBE: Rh i BFL Pk BORE 
3031 021010 012737 OG2l016 001110 MOV 8.46, SLPAOR -RESET LOOP ADDRESS 

K 9} > SEAGSASSRSSEESERSSERSSSESSERSSE GEESE RERERESESESSSRSESRES SEES SS 

a 021016 170127 OOO440 LOFPS #000440 s INITIAL FPS 
30% Oel022 172537 O0c446 LOF OP1, ACI “ACL (= OPI 
3097 O2102 173137 O0C4S6 SUBF OP2,ACL “ACL <= OP1-0P2 
3098 021032 172637 O0C476 LOF OPY' ACe "ACE <= OPY 
3099 02103 174637 002S16 DIVE  OP6, ACE ACE <= OPY/0PG 
2100 Oe 102 17223? 002465 BODE at ace jace (- 0B3+0P4/ 0P6 

. (- - / 
3188 reste 1711 002506 MULF ope’ Ae aed (- (86 1-R65} § (Bp 8sheq/Ge8) #0PS 

x OEIC) eT GEES ccowco «=e FESiares «Beh San TE 
3108 85 | bee 14 ah fers CHECK 81 a 
3107 021070 174137 oDoc4o6 STF Cr, ANS1 : SAVE bole ANSWER 
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ON-MAY-77 18:18 PAGE 63 
TYS ROOF, SUBF, MULF, DIVF EXERCISER 

ERROR 33 FPS ERROR 

ETST1: CMPF § AC1,ACO SANSWER OK ? (FPU: SOFTWARE) 
CFCC COPY CC-S 
BEQ EENOL "ANSWER CHECKS 

- COMPENSATE IN LOB FOR INACCURACIES 
OTF ACI, ANS! -FPU ANSWER 

sue 248, ANS1+2 GET (SOFT-ANS) - (FPU-ANS) 

Sug ANS2+0,ANSI4O  ; 
BPL 10$ “ALWAYS MAKE + 
COM ANS1+2 : 

R42 
ADC ANS1+0 ; 

10$: TST prea ro ; 
BNE ERR IF NONZERO IN 16 HOB, SIGN/EXP/FRAC DIFFERS 

CMP ANS 142, 8 sALLOW +/- & IN LSB OF FRAC 
BLE EENO1 BR IF OK 

EERR1: STF ACI, ANS! -FPU ANSHER 
ERROR 35 “ANSWERS DON’T CHECK 

EENO1: CLR FPS CLEAR BUFFER 

3 EM HM MEE HE HEB EOE 0b 20 2S 2080 a 

SETEST 46 ADDN, SUBO, MULD, DIVD EXERCISER 
} Pe: ---lleleeeelelaeeelllieeieieieheieieieeeaeeeeeebe 

46: 
; #UNDERFLOW, OVERFLOW INTERRUPTS OFF; ROUND MODE 

MOV 8600, SFPS ;SOFTWARE STATUS 
CLR SFEC “CLEAR STATUS 
LR SEER ; 
LR P : 

CLR FEC : 
CLR FEA : 

JSR PC RANOLY GET 6 DOUBLE FLOAT RANOOM NUMBERS 
WORD 1.0P4 } 
JSR PC RANDOLY : 
WORD 4, 0P2 : 

1S: JSR PC RANOLY 
WORD OP . 
BIT 8077600, OPS *LET’S NEVER DIVIDE BY ZERO 
BEQ 1$ ‘OPS IS ZERO, TRY AGAIN 
BIT 8077600, OP6 ; 
BEQ 1$ -OP6 IS ZERO, TRY AGAIN 

SEQ 0064 



a 
BO? 

/DIV RANDOM EXER NACY11 27(1006) O4-MAY-77 18:]8 64 SEQ 0065S 
DOPPER Pe ene 09 T46 boo. SUBD , nib. oTVB EXERCISER 

3164 931310 004437 92306 JSR R4, SPOLSH ENTER POLISH MODE TO CALCULATE: 
3165 601314 S51 46 SPUSH OP . 
3166 21320 10 O0c%66 SPUSH | 0P3 : _ /0P1+0P3. ' (0P2-0PM\ 

te) eae & 26 002S06 a , OPS “\ OPS 7 \ OP6 / 
1 1 364 V ; 

3170 O2el3304 023510 O0e%SS SPUSH  , 0P2 . 
317 1340 10 O0C476 "OP4 : 

3175 BS iwe 1 1 16 002516 , OPG : 
3174 Oe 1 Se 026364 SOIV : 

317% Sie RSE 002416 ,ANS2 
3178 O21362 170127 oO40200 LOFPS 8040200 ;NO_ CHECKS 
3178 G2 1 366 172437 002416 D0 aise ACO GET SOFTWARE ANSWER 

3181 Sia Wie hatte 001110 MOV 4 52! eePADR Roary ofp Boones 

3183 ; 5 3046403023 HE HIE HHHHHNHHBHHHHBHHBHNHHHHINHE i 48 Hi at 

1 1404 1 INITIAL FPS 
Ue att 1 pee ies seta SACL <= OPI 
3187 O21414 172137 OOc46S RD00 ~—«-«OP3,, AC 1 ACL (= OP140P3 
3188 Oe1420 174637 00cS06 DIVD OPS, AC ACL <= (0P140P3)/0PS 
3189 Oel4e4 172637 O0c4S6 LDO OP2' AC2 :AC2 <= OPe 
3130 021430 173037 OOe476 SUBD OPY' AC2 ACE (- 0P2-0Ps y 

18 149 1711 anes oR RES eG ial (- (PEF bed) bees (0P2-0P4) /OPE 

313 Oe 1442 170237 002362 STEPS FPS °s ; STORE STATUS AFTERWARD 

195 O2)454 ate poesoC BEQ fre. ¥ : If be 
3197 021456 174137 OO02406 STD ACI, ANS! SAVE FPU ANSHER 
3138 021462 104034 ERROR 34 FPS ERROR 

3200 21464 173401 ETST2: CMPD  ACI1,ACO ; OK ? (FPU: SOFTWARE) 
3201 621466 170000 CFCC COPY CC-S 
3002 021470 OO1474 BEQ EEND2 ANSWER CHECKS 

. TE JN LOB FOR I I 
oy 021472 174137 002406 ifp ACL ANSI NF UERSLER 

tr 021476 163737 OOe4e4 002414 8 ANS2+5,ANSI+6 ;GET (SOFT-ANS) - (FPU-ANS) 
3208 OC1SO4¥ SSB y/ 002% | ro 1+4 : 
3009 21510 005 00241 Spc 142 . 
3210 021514 005637 O00c406 SBC ANS 140 : 
3211 Q21S20 163737 OOes422 O0e4l2 Sug ANSO+4 ANSIGH — ; 
Rie Ge lSeb 005637 O00c410 SBC fs 142 

3214 rate Iba vies 002410 SUB BNeSte, ANS142 : 
3215 Oc1SH4 002406 Sac ANS1+0 . 
#6 Ge 1550 163737 O0C416 002406 SUB prise +0, ANS1+0 io WAYS MOKE + 

3218 PS 1228 ions} 002414 COM ANS 146 : 
3219 021564 005137 Ode4le COM ANS 144 ; 

— —— _ — ee oe —— oe eee - 
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OOS DIV RaNOON EXER MACY11 27(1006) O4-MAY-77 18:18 PAGE 65 SEQ 0066 
ON-MAY-77 17:30 TH6 ADDO, SUBO, MULD, DIVD EXERCISER 

Bin Bey Rede ae ; 1 1 ooe414 ADD #1, ANS1+6 
Oe 1 608 005537 00e412 ADC are +4 

Siete Sheers ee 
G21622 095737 002406 10$: TST ANS14+0 : 
Oe 198 ae BERR : IF NONZERO IN 16 HOB, SIGN/EXP/FRAC DIFFERS 

1 002410 S 1+e ; 
021634 001007 BNE EERR2 : IF NONZERO IN 16 H-MO8, FRAC-B DIFFERS 
02163% 005737 002412 TST ANS 144 : 
021642 001004 BNE EERR2 ‘IF NONZERO IN 16 L-MOB, FRAC-C DIFFERS 

O21644 023727 002414 000005 CMP ANS1+6, 8S ALLOW +/- S IN LSB OF FRAC 
G216S2 003403 BLE EEND2 -BR IF OK 

G216SY 174137 OO02406 EERRe: STD C1, ANS! sFPU ANSWER 
021660 104036 ERROR 36 "ANSWERS DON’T CHECK 1 

Oel66e 005037 002362 EENDe: CLR FPS ;CLEAR BUFFER 



DO? 
FPU RDO/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) O4-MAY-77 18:18 PAGE 6& SEQ 0067 
D@FPOB.P11 ON-MAY-77 17:30 T46 AD00, SUBO, MULD, DIVD EXERCISER 

33 ; © ERB GRE EE SSE ESAS REESE EE 

sic ‘ASTTL SUB PASS END CONTROL 

=e Bit pee a CHECK FOREST AE HS SFE 1 11 ME T™ 
Se BIER caret ire 
3247 021700 005037 001102 STSTNM RP TEST #8 WHEN DONE WITH A PASS 

8 IF TEST ONLY EITHER HFP OR WFP, ENTER “EOP” ROUTINE DIRECTLY 

251 ; IF IN ALTERNATE HEP/WFP NODE 
; e HP 

5 : ER TE ie Ont: PeBbir Hse "TEST HEP NEXT, 
3254 ; TESTING ge 1s: SUB-PRSS 

= 3 Baas Hb BP 
3258 , 
3259 021704 076600 000022 MED RWHAMI ;GET HOR INTO FO 
3260 621719 032700 oo00dc0 BIT kBITOY, RO L=HEP 
3261 G21714 O01423 BEQ SEOP EXIT IF NONE 

3063 01716 032777 O00Nde 157220 BIT 8SHO1 , 2SHR ;1=HFP_OR WEP TEST ONL 
3264 021724 001017 BNE SEOP D=ALTERNATE HFP AND LEP TESTS 

eee 02172 012701 910000 MOV 081712, Rl sHFP PRESENT, AND IN ALTERNATE MODE; 

308 Sel e190 ey Ri, Bott eh Pe AG<S)=BITI2=HFP ENABLE FLAG 

3270 Gel742 O40100 BIC R1,RO : CLEAR BIT 12 
3071 Oel744 OO040) BR 2s 
3072 021746 050100 1S BIS R1,RO ery BIT 12 
3273 021750 076600 000344 2s MED , WELAG “REWRITE FLAGS 

3275 021754 030100 BIT R1 RO -HFP OR WEP NEXT ? 
3276 021756 001002 BNE se bp IF HEP AGAIN, START NEW PASS 
3277 G217b0 000137 003S16 IMP JSSUBPAS IF WEP, NEXT’ SUBPRSS 

3279 
380 33 HE ME EE S80 HA EE RSS REESE SS SSSSRSSSE ES 

3282 .SBTTL END OF PASS ROUTINE (MODIFIED SYSMAC) 

a  #INCREMENT THE NUMBER (SPRSS) 
3285 #LO0P FOR 256. ES on? pene fo PASS 

3287 ue atop Orne BEL St feo on eps END 

= Shades © 
3290 
3291 021764 SEOP: 
3292 021764 005037 001104 CLR SERFLG ‘ZERO ERROR FLAG 
3293 021770 005037 001102 CLR STSTNM “ZERO TEST NUMBER 
3294 021774 305037 OO1166 CLR STIMES ZERO NUMBER OF ITERATIONS 

32% 022000 005327 DEC (PC)+ ;SUBPASS LOOP ? 
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ROO/SUB/MUL/DIV RANDOM EXER 

ON-MAY-77 17:30 

003S16 

0034S9 

MACY 11 ore) 

001210 

157070 

1S70S4 

108: 

118: 

SEOPCT: 

SENOCT: 

1$: 

SGETY2: 

SENDAO : 

SDOAGN: 

\ 

XN 

‘EO? 
O4-MAY-77 8:18 PAGE 67 

NO OF PASS ROUTINE (ROOTFIED SYSMAC ) 

. WORD 

o
 

~-
 

om
 a8
 

4 
S2
8g
R8
 

ae 

Oe to 
(PC)+, a(PC)* : RESTORE COUNTER 

ree \ 

‘\p INCREMENT PASS _C 
al , SPRSS NEVER LET IN aly NEGATIVE 
(PC)¢+ ; 

1 sFRLL 
SDOAGN ;YE 
(PC)+, a(PC)4 > RES COUNTER 

SEOPCT : 

S10, 2SHR -BELL ON\@ASS ENO ? 
1 ;NO 
SBELL - YES 

#SW12, ISHR ; INHIBIT MES ? 
SGETH2 i YES. 
PC, STATS :TYPE STATISTI 

a#42 RO GET MONITOR 
SOCAGN NO MONITOR 

CLEAR WORLD 
PC, (RO) -GO TO MONITOR 

RESERVED FOR ACTLI 

JENEWPAS ; RETURN 

SEQ 0068 
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FPU ROO/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) OM-MAY-77 18:18 PAGE 68 SEQ 0044 
O@FPOB. P11 O4-MAY-77 17:30 STATISTICS TYPEOUT SUBROUTINE 

3330 -SBTTL STATISTICS TYPEOUT SUBROUTINE 
3331 

; #THIS Thine tity A NICELY FORMATTED REPORT 
j BCONTAINING TATI 71S TB NUMER OF eet 

iISAUL, fe SDIV ROUTINES. THE DATA VALLES Bae Pee 

PC
H 

CE 
RE
RE
RG
RE
 D

M C
Aa 

dia
na 

ac
t 

pi
cu

rs
 e

red
 e

e a
ed 

ea
ch

 
s 

;* COUNTERS ADOC?, MULC®, AND DIVC?. 

;#CALLED BY: JSR PC, STATS 

022122 STATS: MOV RO, -(SP) ,SAVE REGISTERS 

0271 022230 MOV C1,R0 T DATA LINE ADOR VECTOR 
a5} nt te nore 1ProERS 
022132 022317 TYPE SHOR 

18: nov reed ay aaa LINE ADOR VECTOR 

ResoR in abt tt a 

: Fd 

RE 
Sls

Sul
esa

des
 §

 

022160 Oe2e7e 2s: MOV eSVEC3, RO THIRD DATA LINE ADOR VECTOR 

tee 023055 eo |OS F 
158 022202 JSR peor? ‘DATA LINE 

022176 3s: MOV (SP)+, RO RESTORE REGISTERS 
02200 RTS pC ZEXIT 

- #INTERNAL SUBR FR DATA LINE TYPEOUT 
Oe2e02 013046 10S: A Q(RO)+, -(SP) Le NUMBER ON STACK, BUMP TO NEXT 

RSS 5ne Oe ane 6 ra A its TS 

022210 o0st5 ;ByTe O80) ; SS Ee ECTOR? 
Oe2el2 OO1403 eH 118 i ee TO NEXT LINE 
Ge22l4 10N401 022312 TYPE SHT ‘Ope A <HTD 
022220 BR los ; CONTINUE WITH THIS LINE 
Occeee 022314 118: TYPE ager i TYPE A (CR) <LFD 

RTS ; 

:#0ATA VECTORS: 
027230 aie ere SVECL: ‘WORD  AOOCD,ADOCS, ADOC, ADDC7 , ADOC, ADOC 1, ADOC? , ADDC 3, ADOC, C 

aee
rea

ry 
Be 

02.4 O02SS4 O02SSE SVEC2: .WORD MULCO,MULC2,MULC3, MULCY, MULCS,MULC1,0 
Oe? be OOeSbe O00eSS2 

raed tal ere SVEC3: .WORD OIVCO,OIVC3,OIvC4, DIVCS,OIVC6,OIVC1,DIvCe,0 

022306 000000 

i BRE OERS | ETC: 
Q22312 000011 SHT: Rael 1p 3 (HT 
022314 005015 000 SCRLF: .ASCIZ «15)<12) 5 (CR) <LFD 
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STATISTICS TYPEOQUT SUBROUTINE ON-MAY-77 17:30 

FPU ROO/SUB/TEL/DIV RANDOM EXER MACYI1 27(1006) 
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SEQ 0071 
ST 

B=0°«15><« 12> 

DENOPTPR« 15><«le> NUMER --UNDERF L OW--- 

“NUMBER TOTAL W/ENABLE TOTAL W/ENRBLE 

---OVERFLOW--- 

(15)>¢12>"DIVIDE INSTRUCTIONS: °<«15><12> 

“TOTAL 

ASCIZ 

-ASCTI 

ASCII 

R=0 B=0"<«15)<12) “NUMBER TOTAL W/ENABLE TOTAL W/ENABLE 

;BACK TO AN EVEN BOUNDARY 

ASCIZ 

EVEN 

ee ee 

BEAM 
FER=AOR 

SROBMN 
Bosth 

TGR 
apeene: 

aade S
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FPU ROD/SUB/MUL/DIV RANDOM EXER MACY]! 27(1006) O4-MAY-77 18:18 PAGE 71 SEQ 0072 
DOFPOB.P11 O4-MAY-77 17:30 FPP TRAP CATCHER 

7e .SBTTL FPP TRAP CATCHER Ka] 
73 

Hire GBs BIER? BaBI72 PPPILT Rov. (Bpss, Ferns [bgp OLB PS FOR DISPLAY 
a Bes Fe Pam 
cates hese? Pes Ps to F : arf BIT 
79 023302 100005 BPL 1S -OFF - NO ERROR BIT SET, BUT TRAPPED 
3480 ;0N = IT BE ON AT 
3481 0233904 032737 O40000 002362 BIT 8040000, FPS “TEST INTE ENABLE BIT 
62 023312 001001 BNE 1$ ‘ON - INTR DISABLED, BUT TRAPPED 
463 ;OFF - PALE oft INTR, Bod NORE IT, 
3484 023314 OO040! BR 2S 
48S 323316 0401S 1S: ERROR 15 SIGNAL URESPECTEDY FPP TRAP 
MB 023320 013746 002372 2s: MOV FPPOPS, -(SP) :PUSH PSW 
3487 023304 013746 002370 MOV FPPOPC; -(SP) PUSH PC 
3488 023330 000002 RTI “CONTINUE, RECOVER AT LAST TRAP ONLY 
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FPU ADD/SUB/MUL/DIV RANDOM EXER MACYL1 27(1006) O4-MAY-77 18:18 PAGE 72 SEQ 0073 
DOFPDS.P11 ON-MAY-77 17:30 RANDOM NUMBER GENERATOR 

190 .SBTTL RANDOM NUMBER GENERATOR 

; CALLED BY ISR PC, yo- F OAT NUMBERS ts ; BP -AE" = FAR PEM AAORT MEPS 
iH JSR PC, - FOR S ORT NUMBERS ne it WORD Rear FRR PARTE NEON 

105 RANOLY: MOV RS,-(SP) : Be BES LE coco RE BBB «oo 
3501 Oc3342 O10S46 RANOL2: MOV RS,-(SP) : SAVE 
Oe 023344 012705 o000de MOV 82, RS sr ERDe AT EACH 
303 10446 RAND: MOV RY! ~(SP) ;SAVE REGISTERS 

= a 1 MOV »70 ) ; 
3505 023356 010146 Ov RI ~(3P) 

2 eee] Roose CLR -(§P) "EXTRA REGISTER 
3509 023364 016600 000016 MOV 16(SP).RO GET PC FOR RETURN 

10 1 MOV (RO) +, Ra -F Rey NUMER T 
1 1 MOV (RO)+°R4 -SECOND NUMER BEST PTR 
1 i 0000 16 MOV RO, 16(SP) STORE NEW 

Bi ene pis my Het IMI eee 
Pi: need Bi 4384 000007 1S: MOV 87, R2 She 
3516 O23410 OOSOI6 CLR (SP) ‘CLEAR 08 
317 OewWl2e 006300 2s: ASL RO “SHIFT ROL 
3518 Oe314 006101 ROL Ri : TO ROThYE carry INTO R1} 
3519 OcH16 O06116 ROL (SP) * ND ROTATE CARRY INTO EXT 
3520 Of320 077204 SO8 R2 2s 7 SHIFTS 
3%el Oese2e 061316 ROO (R3), (SP) : # TO MAKE # 129 
%e2 OeHe4¥ 005501 ADC Ri -PROPOGATE CARRY 
323 OHH 061401 ADD (RY), RI jA00 8 ry TO. meet # 129 
3524 Oc3430 OOSSI6 AOC (SP) ; PROPOGA 
32S C2332 062700 001057 RDO #001057,RO eas 

233 SA Beeld Ae 
328 OosH4e2 062701 047401 ADD #047401, RI ADO HIGH fe 

; Bs ( oP : Hfoes WEN HIGHEST DIGIT (SP), Bu Gee lash oF ae Peale 
010023 MOV RO, (R3)+ 

IH OeHbe 010! MOV R}, (RY)+ Sa¥e ie 
3535 Ob 1 S08 R18 ‘LOOP FOR REQ’D NUMBER OF WORDS 
33% O23466 726 TST (SP) + ‘POP TEMP REG 
3537 023470 012600 MOV (SP)+,RO 
338 O2H7e 0120! MOV (SP)+°Ri RESTORE REGISTERS 
339 OCH™ Olosoe MOV (SP)+'R2 : 
3540 OCH76 012603 MOV (SP)+'R3 . 
3541 123500 012604 MOV (SP)+,R4 
342 3236502 012605 MOV (SP)+°RS : 
3543 023504 000207 RTS PC * RETURN 
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FPU ADO/SUB/MUL/DIV RANDON EXER MACYL1 27(1006) OH HAY 77 olf 18 PRGE 73 
O@FPOB.P11 O4-MAY-77 17:30 POLISH EXPRESSION INES 

3545 .SBTTL POLISH EXPRESSION ROUTINES 

3647 eae SA TACK ORIENTED PROCEDURE FOR 
3548 epee THIS, oe CE MEAN 
3549 ae etter uu NG 
$550 et or } ast IN- 

Es Cie FI =e ae ig Be ‘ 2 ane 
355 Oe EL ERENT NT The STACK RERDV i reli Aig eae 

Ee ae Tees SRE BB a 
3658 #THE TOP ON THE 
3559 ;#T0P. IT 1S IMPORTANT TO NOT has OPERATORS WILL AT MOST 

a Freee TT APRREGS ME Secs ore :% 

3p) i NOPPLE THE EXPRESSION: 
3663 re 
3664 i —E=(A+8) * (C -D) 
3565 ir 

ce] ; #COULD BE EVALUATED BY THE POLISH EXPRESSION: 

3558 , SPUSH A ;OPERAND A ONTO STACK 
3559 1 SPUSH 8 ‘OPERAND B ONTO STACK 
3570 ie $ADO FORM A+B. SAVE FOR LATER 
671 ie $PUSH C SOPERAND ¢ ONTO STACK 
72 i SPUSH 0 : OPERAND D ONTO STACK 
3673 i $SUB FORM C-D ON TOP 
3574 i NOTE = THE I TWO OPERANDS ARE NOW 

75 io (A+B) (C-0) 
76 i SMUL FORM (A+B) # (e°D) ON TOP 

577 if SPOPX £ :POP RESULT FROM STACK INTO E 

258 !#NOTE THAT OTHER POLISH EXPRESSIONS ARE POSSIBLE FOR COMPUTING 
3580 THIS EXAMPLE, IN GENERAL THERE IS MORE THAN ONE WAY TO 
3581 ; #CALCULATE A GIVEN EXPRESSION. 

83 a 
3584 -#THIS ROUTINE ENTERS US INTO POLISH MOOE 
3585 023506 000134 SPOLSH: JMP a(R4)+ -ENTER POLISH MODE 

3587 igs FROM ATION SPECIFIED 
2 ; Ni TN CoM Roo bk oF 

ct 0 023510 012400 oac400 Pan NOV (RM Ro iGET PTR TO SOURCE 
1% 

as BIE oo is? 
3% 023520 01604 000006 NCW (RO) ,-(SP) PUSH DOUBLE ON STACK 
3S0 023524 016046 000004 MOV 4(RO),-(SP) : 
22 VEY OLEOMG 000002 1S: V 2(RO);-(5P) “PUSH FLOAT ON STACK 

11 MOV (RO), *(SP) 
ES 023536 000134 IMP acRus+ : 

;#POP OPERAND FROM STACK INTO LOCATION SPECIFIED 
-#IN CONTENTS OF NEXT WORD AFTER SPOPX CALL 

SEQ 0074 
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301 Ta S OEPE ING G pon F/D 
cat Be 764g p1g499 ép ( GET PTR TO DESTINATION 

we Ol (SP) :? (RO)+ *POP FLOAT FROM STACK 
3604 023544 012620 (SP)+, (RO)+ 

Se BES igoy cm i : 
3607 023554 012620 MOV (SP)+, (RO)+ “POP DOUBLE FROM STACK 
308 023555 012620 MOV (SP)+; (RO)+ 
3609 023560 O00204 1S: RTS RY EXIT POLISH MODE 
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19 -SBTTL FLOATING POINT SOFTWARE ROUTINES 

| Sie ; #FLOATING POINT SOFTWARE ADO/SUBTRACT ROUTINES 

MUCERRYC Ge POR 4 bade ObPENBTRG Leth Tee ER he a
 

o
=
e
p
=
e
 

W
e
 =
 

] 

i 
3% 16 ;# F/O MODE BIT7 IN SFPS IS 0 OR 1 RESPECTIVELY) AND 
ae - REPLACES THEM WITH THEIR SUM/DI IFFERENCE 

8 # EXAMPLE: SPUSH SPUSH 
320 i ADOR(OPERAND A) ADOR(OPERAND A) 

3 

%o2 ir SNe OPERAND B) Sea oper 8) 

i x 
ay it AooR (RESULT) Boon (RESULT) 
%26 i RESUL T=A+8 RESULT=A-B 

ee :% NOTE ROUTINE IS CALLED THROUGH POLISH MODE OPERATORS. 
3% 

3630 % ALL TIONS BRE CARR FRIED OUT IN (LENGTH=4) 
33! 7 = PRECISION MODE. aaa ARE 
%32 i Zeros, (VIA ite) TH LOM-ORDES 
%33 i SINGLE PRECISION 
So 3 PRECISION Truneares ek t 
3S :t 

2S -% «STAT yBtTS: 
1 ” THEN, 2 AND C BITS OF SFPS ARE SET AS FOLLOMS: 

3638 '# NS i IF reSuLT NEGATIVE (IE, BITIS = 1), 
3639 io ELSE 
3640 ‘# 221 IF RESULT PERO (IE, EXPONENT = 000(8)), 
3641 -% ELSE 2Z2=0 
%42 # Vs 1 IF ARITHMETIC OVERFLOW OCCURRED, 
3643 . ELSE V=0O 
S44 7% C = 0 ALWAYS 
3645S 3 

3646 :# ERROR CONDITIONS 
3647 “i IF AN aca TION , QCCURE, THE RE T 

3 
ty te yar H at Bet 28 : ay toss ZERO. cinta er ot HE RESULT 

36S0 -# WILL BE CORRECT EXCEPT THE LL BE UNDERBIASED 
3651 -# = BY 400(B). HE SFPS EreOR BIT BIT eveatal WILL BE SET, 
%S2 -# ©§$FEC WILL BE Ash, 10 10(8) SFEA WILL BE LOADED WITH 
3653 -# THE VALUE IN Loca OCATION “PEER. IN EITHER INSTANCE, 
3654 -# = THE V-BI cr 1) Wile 
3655 -% IF AN AAI THRETIC UNOERFLOW CONDITION OCCURS, THE RESULT 
3656 -# WILL BE SET TO FT Od ENABLE BIT OF SFPS 
3657 ie (BIT10) IS IF HIS 8 7 {S SET, THEN THE RESUL 
3658 -# WILL BE CORRECT, EXCEP NT WILL BE OVERBIASED 
359 -# BY 400(8). ALSO, THE SFPS ERROR BIT (BITIS) WILL BE SET, 
360 -#  §FEC WILL BE SET’TO 12(8), AND SFEA WILL BE LOADED WITH 
3661 '# THE VALUE IN LOCATION “EXPFER™. 
%b2 5% 

3663 -# ALL REGISTERS eRe PRESERVED UPON ENTRY, AND RESTORED UPON 
3664 -# = EXIT. THE ROUTINES ARE RE-ENTRANT. 

,% 
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is BV"BonalB north, sEPYESER, 178. 
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wn
 

ADOC! 

ROR BTR Aiewer be A0o/suB 
;CLEAR STATUS BITS NZ VC 
* TEST MOOE 

CAVE ALL REGISTERS 

CLEAR SIGNS 
‘CLEAR EXPONENTS 
SHIFT OUT SIGN OF TOP ITEM 

‘NO, CTR: 8=0,A80 

$1 
FT OUT SIGN OF eNO ITEM 

T Ee 
UMP IF NON ZERO 

;RECONSTRUCT Al 
we
 

we
 

we
 
e
w
e
 
w
e
 

we
 

w
s
 

w
e
 
e
e
w
e
e
 

TEIRST ARG TO TOP OF STACK 

FLUSH SIGNS 
'a=0, B20 TOO ? 
NES» BOTH ZERO ae 
‘DOME ti‘ 
‘CTR: A=0, B=0 
;DONE TRUE ZERO RESULT 
;GET 
; INSERT NORMAL BIT 

+B RODE: CONVERT 2 F OPOS TO D 

SEQ 0077 
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rig 2: 

Rocher 

ites 

jo 
012605 
012604 ie 
Bt Sea4 
012600 
062708 
10S737 
100404 
012666 

Babi 

005700 
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005502 
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402 
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Be
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> 
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+ 
ie B 

t OVERFLOM ON ROUND ? 

ae V BIT 

REE ECLED ? 

TEOVERE LOM, ENABLED 

STORE EXP AND SIGN 
; INSERT LOW ORDER FRACTION 

pps RESULT 
CTR: UNDERFLOW 

a eh 

SET Z BIT IF EXPONENT ZERO 

“SET N BIT IF RESULT NEGATIVE 

' pop SEC ARGUMENT 
;FOR O ? 
°0 MODE 
;F MOOE - CONVERT 

* DONE 

;CHECK HIGH ORDER FRACTION RESULT 

Bete 8 $ERo RESULT 
“ABS V 

SEQ 0080 
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| anc 
ey AoC RO : 

23 ) * EX S 
a p00400 228: BIT? 400 EER peRaL BIT 
38% 001427 BEQ 19% : JUMP IF NONE 
3897 oe meee TSI RY “CHECK FOR UNDERFLOW 

| o02000 002400 BT ,SFPS — ; UNDERFLOW - IS 11 ENABLED 9 
e: ° 

Bl RP Re? eee bee te. odie ot a INC ROOCB _ -CTR: UROERF LOM ENABLED . ; Sei ics fiers saa mae ASSERTS: att BR 
1 1 002376 O0c404 MOV EXPFEA, SFEA -SET SFEA 

39068 025114 000304 SWAB. ORY -MOVE EXP LEFT 
3907 ie eae CLRB RY Serer FRACTION WILL GO \ 

IR ise} DENS 3 198: Art AS ; he Be 
3910 (25125 006303 ASL R3 DOUBLE FRACTION 
3911 025130 006102 ROL R2 : 
3912 025132 00610! ROL Ri : 
3913 O25134 006100 ROL RO : 
3914 625136 000740 BR 228 : 
3315 05140 162704 000010 23s: SUB #8. ,RY REDUCE EXP 

i: ; 
38 Reel ae tee BNE ous : JUMP IF ONLY RO=0 
3918 O2S51S0 162704 000020 Sua 816. ,R4 

02S J 4 MOV Ro Ri : 
mF BNE : JUMP IF R2 NON ZERO 

1 025160 1 000020 SUB $16. ,R4 : 
22 Desi 005703 TST Ra : @ 1S ZERO 

a4 eta Ooh se Bee aAsa : MOVE Bytes “fe RO,R1 
3925 172 000301 SuRBSCRKd : 

1™ SwAB CORR) ; 
BIS8 = R3, RO : 
CLR R3 -MAKE ALL OTHERS ZERO 

3929 O2Se02 000716 BR 228 GO NORMALIZE 
3930 O2S204 010302 2S$: MOV R3, Re : 
333 CLR ; 
z 1 e4s: SWAB Ri ‘MOVE LEFT 

1501 BIS8 —s- R1, RO : 
3304 025214 10500! CLRB Rk : 
3935 : 

is t OAS 
3998 02S22% 000303 SwAB CORR . 
3939 1 BISB —- R33, Re : 

os © Be : 
3H2 025234 005016 218: CLR (SP) “SET POSITIVE 
3943 025236 005004 CLR RY ; 
34 025e40 000137 024536 JMP 16$ ; 
3094S -#ENO OF ADD/SUB 
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2K 4 WRDS, DEPENDING UPON IME THER THE 
BUA WEs LI clk Bee 
PenctH OF (LE 

3 bad 

; #FLOATING POINT SOFTWARE MULTIPLY ROUTINE 
- 
i* THI 

) ( 
ARE 

Ou-ORDER 
ION 
) WITH _L 

N 

g 
’ OT PAK, FO SINGLE PRECISION 

Bie fe eitise eS 

RE Crm 

SCONV 
LA 

TI 

CTS ian nce 

NOTE ROUTINE IS CALLED THROUGH POLISH MODE OPERATORS. 
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as REGISTERS we ert UPON ENTRY, AND RESTORED JPON 
XIV. THE ROUTINES ARE RE-ENTRANT. 

re RORPTED FROM POP-11 FORTRAN SOFTWARE 
1975. BY DONALD “ORTH, SEPTEMBER, 

| E
E
R
E
 

TUR REP AA PEEP RBER REE RRR ER REO EE EER EREERE EL ERE RSS 
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FLOATING POINT SOFTWARE ROUTINES 

et 
JSR 

S
L
H
I
R
S
A
 

as: tS) rs 
Nev Tob) 
ISR 328 

nt? Sr 
ee ay 

ASL R3 

aa 
ROL Ro 
BCS 9S 
RSL R3 
ROL R2 
ROL RI 
ROL RO 

RY 
9s: A) 

8c 1 
INC MULCH 
1 ,SFPS 

Be Boo arr 
MOV £1 
MOV EXPFEA, SFEA 
BR 1 

10S: CMP J RM 
BGE 11S 
BIS 802 SFPS 
INC t2 
BIT 8001000, SF PS 
BEQ 
INC C 
81S 81 SFPS 
MOV #10. $ret 

Is MOV EXPFEA, SFEA 

ayee R33 
SswAB.CRQ 
ch R2 

RI ,Re 

CLRB sR 
B! RO,RI 

Rd L R 
BISB sR, RO 

BOR P) + 

foe ORO 
ROR RI 
ROR Re 

MACYI1 27(1006) ON-MAY-77 18:18 PACE 83 

ven OF gree BITS 

NORA BATION COUNT 
es iran, ;SHIFT OUT NORMAL BIT 

NORMAL BIT FOUND 

+E POR OVERFLOW 
BR IF NO OVERFLOW 

-SET V BIT ON OVERFLOW 
;CTR: OVERFLOW 
j OVEREL OM D? 

‘CTR ay ENABLED 
CET ERROR ate ’ 
;SET SFEC 
-SET SFEA 

SHIFT FRACTION RIGHT 

GET PRODUCT 3 1GN 
;PUT IN RESUL 

SEQ 0084 
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' OQFPOB.P11 O4-MAY-77 17:30 FLOATING POINT SOFTWARE ROUTINES 

4 ; 

tie Bart * 8 ROUND RESULT 
atte Goeole ee ORD 
4] ate are 16$ ‘OVERFLOW ON ROUND ? 

1 odd Ibs: BSR SEPS ty TV IT 
4] Rsenss RRR re tbe eee 
4123 026036 BIT #001000, SFPS OVERFLOW ENABLED ? 
41 ragarl BEQ - NO ZERO RESULT 
4] INC ¢3 ‘CTR: OVERFLOW, ENABLED 

' 4126 Oe60S2 BIS #100000, SFPS SET ERROR BIT 
4137 Deb060 MOV 10, SFEC ‘SET SFEC 
4128 MOV EXPFEA, SFEA ‘SET $FEA 
4129 O26074 OO00405 BR 138 : CONT I NUE 
4130 026076 005726 128: TST (SP) 4 -FLUSH SIGN 
4131 O26100 005000 3$: CLR RO “CLEAR RESULT 
4] Geb 1G CLR RI . 
41 l CLR Re : 
4134 026106 CLR R3 : 
4135 026110 010066 oo0ge4 138: MOV RO, 24(SP) : 
4136 Oob1IY¥ 010166 ponies MOV RI, 26 (58) STUFF RESULT 
4137 Obl 10266 MOV R2' 30(SP) 
4138 Ocb124 010366 000032 MOV R3. 32(SP) : 
4139 026130 032766 077600 o000e4 BIT 8077600,24(SP) ;SET Z BIT IF EXPONENT ZERO 

diay Boeian Bebo Re lo 414] 1 0000-4 902400 I 804 SFPS . 
iN O26 46 00S766 o00024 17S: TST eu (SP) -SET N BIT IF RESULT NEGATIVE 

digg Boeien ASS3 oooo10 coz400 Bre ABS gees 
4145 (26162 012605 18S: MOV (SPJ+,R5 : 
4146 O26164 012604 MOV (SP)+°)R4 ; 
4147 O26166 12603 MOV (SP)+'R3 “RESTORE REGISTERS 
4148 026170 ulesde MOV (SP )+'R2 : 
4149 026172 012601 MOV (SP)+'RI . 

wiep ee OS AOD Bh CLEAR OPERAND OFF STACK 8 ; yies Bsekes retest Teta Bee FRR RSDeS 
4153 Oc6206 100404 BMI 14S :D-MODE 
4154 026210 012666 ooo0n2 HOV (SP)+, (SP) -F MODE - CONVERT 

000002 + ’ 
ita Aspssa Ris oke 14§: IMP a(R4)4 : RETURN 

4158 026222 006204 328: ASR RY -TEST NEXT MULTIPLIER BIT 
4159 Ochee4 103022 BCC 345 JUMP IF ZERO 
4160 Ocbe2h 066603 000032 33S: ROD 32(SP),R3 ?ADD IN MULTIPLICANO 
4161 Ocbeze 00SSd2 ADC Re ; 
4162 O26234 O0SSO1 ADC Ri ; 
4163 905 ADC RO : 
4164 adc R “SAVE OVERFLOW 
4165 000030 ADD 30(SP) ,Re : 
4166 02624% 005501 Adc Ri . 

ih ee Be B hom | 416 4 1 o0odeb ADD 26(SP),R} : 
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417% 
d} 
AIF er 
i178 026302 

188 
i181 Oeb31e 

4183 Sead 
ie Oeb322 

4182 GSeah 
4187 Qeb332 
ais Oeb 334 

4183 GSee 
4191 Oeb344 
4192 Oeb346 
4193 026350 
4194 Oeb3S2 
4195 Q263S4 
4196 026360 
4197 026362 

JO8 
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Bsr. 

RTS PC 
;#END OF MUL 

; RETURN 

PGE fet ro HACER Br 
;JUMP IF ZERO 
;USE ONLY HIGH ORDER MULTIPLICAND 

SRECOVER ANY OVERFLOW 

‘COUNT LOOP 
" RETURN 

SEQ 0086 
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;#FLOATING POINT SOFTWARE DIVIDE ROUTINE 
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THIS ROUTINE TAKES THE TOP TWO ELEMENTS ON THE STACK 
(LENGTH a 4 WORDS DEPENDING UPON WHETHER THE 

RAI Hs In elk NEED we 
EXAMPLE : SPUSH 

ROOR (OPERAND A) 

(OPERANO 8) 
SOIV 
SPOPX 
ADOR (RESULT) 

RESULT=A/B 

NOTE ROUTINE IS CALLED THROUGH POLISH MODE OPERATORS. 

ALL OPERATIONS ARE CARRIED N pou f LENG THEY) 
CISION MOOE. SI PRECTELOR ARE 

EXTENDED (VIA _SCONV SUBROUTINE) WITH LOW-ORDER 

TS OF SEPS ARE SET RS FOLLOWS: 
TIVE (IE, BITIS = 1), 
(IE, EXPONENT = 000(8)), 

OVERFLOW OCCURRED, ° 
8 

SA
 

OR CONDITIONS: 
ARITHMETIC OVERFLOW CONDITION OCCURS, THE RESULT 

SET TO ZERO_IF THE OVERFLOW ENABLE BIT OF SFPS 

UNDERFL Ob 
IS ZERO. IF THIS BIT JS SET, THEN THE RESULT 

SORT OE SEPC TERROR UiT CBITION Wit BE SeT 
Ly BE '10 12(8), oFA WILL i LOAD rt ’ 

Wi ol feo “ATT ri (EG. EXPONENT OF 
OR Be Reno {2 PERO) FO RESULT LEFT ON THE 
L BE THE NUMERATOR. WITH THE CONDITION CODES SET 

ACCORDINGLY. THE SFPS ERROR BIT WILL BE SET, SFEC WILL BE 
SET TO 4(8). AND SFEA WILL BE SET TO THE VALUE CONTAINED 
IN THE LOCATION “EXPFEA”. 

m
m
 a 

a
A
 

N
O
 

A
M
O
 

ET 
— 
E
a
 

SEQ 0087 
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O0eS64 

Oe7bee 

002400 
SOIV: 

14§: 

es: 

6$: 

30
 
C
e
 

SP
ER

 
np
na
se
 

Bi
g?
 

ALL, REGISTERS Ri PRE OERY vee NIRY, ANO RESTORED UPON 

TED FROM POP-11 FORTRAN SOFTWARE 
now D NORTH, SEPTEMBER, 1975. 

OIVCO ;CTR: TOTAL NUMBER OF DIV 
SFPS fee aoe BIISNZVC 

14§ 
Pe» SCQNY DMOOE : CONVERT 2 F OPDS TO D 

»~ (SP) , 
R1,-(SP) 
R2)-(SP) 
R3,-(SP) ;SAVE REGISTERS 

8) 
8077600, 14(SP) 501 : DIVIDE BY ZERO ? 

V site 
OF be00 , SFPS ey mee BIT 
84 SFEC . SF 
RXPFEA, SFEA : 1 EA 

RO 
Ri ; 

RS 
-(SP) : 
26 (SP) “SHIFT NUMERATOR 
(SP) : NUMERATOR SIGN 

31(SP), (SP) sNUMERATOR EXP 
6S : NUMERATOR IS ZERO? 
OIVC! “CTR: NUMER=0 
1$ YES, DONE 

2 ne EFT JUSTIFY NPE RATOR FRACTION 
Ro ia RY NORTEL I 

33(SP),RO : 
32(SP),R1 ; 
Ri : 
3S(SP),R1 ; 
34(SP) ,Re ; 

Re R ; 
S18 : 

BP) ‘aed OB ATOR 
BSP) RY :DIVISOR EXPONENT 
RY, (SP} : SUBTRACT EXPONENTS 
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3 as BEE ome 
Si) ies He ane 
4315 $e 116666 9900 

is BEES bee 
ecm 
i Bn eee 
“322 Oeb704 005066 
4323 026710 O00S066 

3 BES fs 
ioe? Ooe 704 02016 000022 2 es ie 
as 026732 103420 

q 10 010 

Se BS BRS coon 
4ao4 101004 
4335 001010 

OUS216 

4364 

ee Seri 

RE
E 

© 
ca

 
pi
e 

q 
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3 

SB
E 

ER
R 
VE

EN
 

BLO us 
CMP R1, 22(SP) 
BHI 38 
BLO 4S 
CMP Re, 24(SP) 
BHI 
BLO 
CMP R3, 26(SP) 
BHI 38 
BNE 4S 
ING (SP) 
CLR RY 
BR Ss 

3S: ROR RO 

R RA 
ROR R3 
NC « Bs 

MOVB RY 30(SP) 
TST Ree 
BNE 1 
MOV 816. ,RS 
JSR Pc, 30s 
MOV RY’ 32(SP) 
TST RS 
BNE 108 
MOV 816. RS 
JSR PC, 
MOV RY! 34(SP) 
TST S 
BNE 10% 
MOV #16. RS 
JSR pc, abs 

S 
108: CLR RY 
cs: MOV P)+ RS 

AD #200 0,RS 
BG 

;LEFT JUSTIFY DENOM 
; INSERT NORMAL BIT 

CLEAR QUOTIENT 

ENE Hee NUM + DENOM 

: JUMP_IF DENOM H He 
; COMPARE LOW ORDER PARTS 

BUMP EXP 

;HALVE DENOM (C=0) 
:T0 INSURE N<D 

SPN BNO rent BITS 

“SAVE ALL HIGH ORDER @ FRACTION 

DONE? REST OF NUMBER IS 0 
316 MORE BITS 

‘CLEAR LOWEST ORDER QUOTIENT 
PU H WP athe en 
- INSER 
“BR IF NO UNDERFLOW 

SEQ 0089 
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Moa B55 186 peeyeed Ba5808 002400 A OTe S00, SFPS tOMDERFLOU et ENABLED ? 
4369 001516 BEQ 158 NO PAKE ZERO RESULT 

ay 002400 BM OE Roo srPs iT: | UGE BLOM, ENABLED 
4372 000012 ode4de2 MOV #12, $FEC SET SFEC 
4373 002376 O0e404 MOV EXPFEA, SFEA SET fae 

4 000377 78: Rp 145. as ee "Fe OVERFLOW 

re 

012737 

Base 

SS erie Bag colo ewe ee eae 438) 002574 he 4 vC4 :CTR: , ENABLED 
4388 052737 100000 002400 BIS #100000 SFPS ise ERROR BIT 

dae Bis7a? BOO0K0  Siog Roy BD EE a i Pay 
4385 110566 000027 118: nove RS 427 (SP) PUT EXPIN R RESULT 

Wee 57538 BOSREE ooo024 f Soho 
4388 027234 006066 000026 ROR 26 (SP) . 

taco Beye eee ov00s0 Ron Rs : 4391 027°4%6 ADC RY * ROUND 

So ret Gees Dp an ae 
4394 RS 7Sen Bee eee ADC 24 (SP) : 
4395 027264 O10466 000032 MOV R4_32(SP) “INSERT LOW ORDER FRACTION 
4 Be7670 t CS igs ; OVERFLOW ON ROUND ? 

4398 273 77 o000d2 OOc4CO 16S BY 802 $FPS VES SET V BIT 
4399 ete 005237 002S7e INC gear “CTR: OVERFLOW 
4400 027306 032737 001000 ode400 BIT 8001000, SFPS j OVERFLOW ENABLED ? 
4401 027314 OOI4! BEQ 19§ ZERO RESULT 
4402 027316 002574 INC OIVCY sy OVERFLOW, ENABLED 
W403 Oe732e 100000 002400 BIS 8100000, SFPS § :SET ERROR BIT 
4404 027330 012737 000010 O0c40e2 MOV 810. SFEC SET SFEC 
4W4OS 027336 013737 002376 OOC4O4 MOV EXPFEA, SFEA SET SFEA 
“0G 027344 OOO42 BR 95 * CONT INUE 
“N07 02794 O0S726 1S: TST (SP)+ *FLUSH EXP 
4408 027350 00S7c6 15S: TST (SP)+ “FLUSH SIGN 
4409 027352 005066 000024 19$: CLR 24(SP) CLEAR RESULT 
4410 027356 O0SCS6 00006 CLR 26(SP) : 
4411 027362 005066 000030 CLR 30(SP) : 
4412 027366 QOs0b6 000032 CLR 39 (SP) 
4413 027372 077600 O0c0e4 9S: BIT #077600,24(SP) ;SET Z BIT IF EXPONENT ZERO 
4414 027400 001003 BNE 178 : 
4415S O27402 052737 000004 o0j02400 BIS #04 SFPS 
4416 027410 005765 OO0dcY 178: TST e4( SP) *SET N BIT IF RESULT NEGATIVE 
4417 O27414 100003 BPL 18$ ; 
4418 027416 052737 000010 od2400 BIS 810, $FPS . 
4419 Gems 012605 18S: MOV (SP5+ RS ; 
4420 G2740h 012604 MOV (SP)+)RY 
4491 027430 012603 MOV (SP)+°R3 RESTORE REGISTERS 
4422 027432 Olob0e2 MOV (SP)+'Re : 



DorPeg-PlS SANT? 17:80 
Wig3 O274H4 012601 

E
v
 

Se
e 

ae
: 

38 on
e
 

pa
n 
Oe
 

Oo
 
£
M
O
 

SSE
 B

ER
RI
ES
 

BOS
 U

RR
EO
RO
SE
 A

aa 
TEA

S 
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MACY11 27¢ ) 
FL NG 

138: 

318: 

oo 
a 

8 

BO9 

*FLUSH FIRST ARG 
sF OR 0 MODE 

iP - CONVERT 

; RETURN 

;SHIFT QUOTIENT 

GUARANTEED TO GO 
3C HIGH DIVISOR AND DIVIDEND 
DIVI BIGGER 

;CHECK LOW ORDERS 

NUME R=DENOM 
NEN-D 

; INSERT QUOTIENT BIT 
;COUNT LOOP 

; RETURN 
“INSERT LAST 1 BIT IN QUOTIENT 

:FINISH OUT QUOTIENT WITH ZEROS 

;ELAG.NO MORE NUMER 
> RE TURN 

Y- .} $0 
Bore ShF ale Rout ites 

MOV (SP)+,R1 

Bese 
ml 
MOV 1B 4 asp) 
MOV (SP)+’ 2(SP) 
IMP acr4)$ 

ASL RY 
ASL R3 
ROL R2 
ROL RI 
ROL RO 
BCS 31S 
CMP 2(5P),RO 
BHI 
BLO 31$ 
or 24(SP),R1 

aOR 
CMP 26(SP),R2 
BHI s$ 

Re Soe) Rg 
BHI 328 
BEQ 338 
SUB 30(SP),R3 
SBC R2 
SBC R1 
SBC RO 
SUB 26(S5P),R2 
SBC Rl 
Sac RO 
SUB 24 (SP), Ri 

2(SP),RO ar: 
DEC RS 
BGT 30$ 
RTS PC 
INC RY 
BR 34S 

RY 
DE RS 
BGT 355 
INC RS 
RTS pC 
-#ENO OF DIV 

SEQ 0091 
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DQOFPOB.P11 ON-MAY-77 17:30 SCOPE HANOLER ROUTINE 

nae .SBTTL SCOPE HANDLER ROUTINE 

y4SS ; Tete ROT ihe CONTROCS THE TOOPING OF SUBTESTS. IT WILL INCREMEN 

W49G, THIS ROUT OOPING OF SUBTESTS. IT WILL INCREMENT 
wg? ire ,ORO Tet PRE CSTSTH) INTO THE DISPLAY REG. (DISPLAY(15:0> 

oe NBHEL W829 [erie 
4501 se ime 
4502 : eat LOOP ON TEST IN “SLPTST™ 

Mery :# SCOPE - : SCOPE=I0T 

4505 027672 SSCOPE: 
4507 027672 64S: 
4508 027672 932777 oy0000 (151244 1S: BIT 8B81T14, ISWR i LOOP ON PRESENT TEST? 

“310 e770 -apesesTent OF chee For THE xOR fE geese 
1 027702 OO04I16 $xTSTR: BR 6$ i31F TF RUMNING On THE °xOR TESTER CHANGE 

218 oe770M O137¥6 o00004 MOV QSERRVEC iP) vi ave He Contents s Ce THe ERROR VECTOR 

Weise BS7rie Boers? Sonn COM PO SSE, SRERRVEC File Gor dae aha 
#516 Ge77e2 012637 OO0004 MOV (SP)+ JSERRVEC j | RESTORE THE ERROR VECTOR 

W218 ne ranted Ss: Re aye (SP)+ He Te ocx Be ren A TIME OUT 

22) Bee DONS oR (SP)+, ane © OT TCO THE PRESENT TEST 
4521 027740 6$:; 88888END OF CODE FOR THE XOR’ geese 
4522 027740 o3e777 OOO400 151176 BIT 881108, ISWR ;:LOOP ON SPEC. TEST? 

4GOY Gerrs0 Oe 32 001150 001102 Cw Borst, STSTNM Hs mH "Rien TEST? 

4526 027760 005737 001104 2s: TST SERFLG tans HAS AN ERROR OCCURRED? 
4527 027764 001421 BEQ 3 -:BR IF NO 
4528 007766 O27 37 001120 001104 CHP SERMAX, SERFLG sie. ERRORS FOR THIS TEST OCCURRED? 

se Cre 001000 151140 BIT #81709, aSWR ib ON ERROR? 
4531 030004 001404 BEQ 4§ - OR IF NO 
4632 30008 013737 001112 OO1110 7S: NOV SLPERR, SLPAOR bicrT LOOP ADDRESS TO LAST SCOPE 

4S94 030016 005037 001104 4g: CLR HY RFLG ji ZERO. THE ERROR 
46,35 hereee OOSO47 001165 CLR STIMES OF ITERATIONS TO MAKE 

oe eS pos OO4000 151105 3$: BIT 8BIT11, aSWR eet 6 ne Text, 
4538 030035 0010! BNE 1$ BR IF 15S 
4539 030040 rey 001210 TST SPASS iT IRST PRSS OF PROGRAM 
4540 030044 001406 7 BEQ 1$ MT INATBIT ITERATIONS 

ues Pees Bosee> RBH coi AS HIN. stent Ree he ey Feta rrons Mave 
ieos heed Tee 1 OO1106 1S oe SVE TCNT REINITI Be tae, COUNTER 
deue he ett Bisa neat 1166 MOV SRKCNT stings! EIR AF Tone To 00 
4546 030076 005237 001102 SSVLAD: INC STSTNA. + ENT TEST NUMBE 
4547 030102 013737 OO1102 001206 MOV STSTNM,STESTN ::SET TEST NUMBER ° APT MAILBOX 
4548 030110 011637 001110 MOV (SP), SLPADR Cove SCOPE LOOP ADDRESS 
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Biz Goodo) 001120 
Eee 901105 151006 SOVER: 

SMXCNT: 

O4-NAY-77 

RTI 
400 

EQ9 
18:18 PAGE 93 

COPE HANOLER ROUTINE 

MOV (SP) RR ces 
MOV #1, SERMAX 

YER Ae 
Hielebe F att EORPE FROM ERROR ADDRESS 

Hemi 
Eat nore ERROR ON NEXT TEST 

33 EIXES Be 
;MAX. NUMBER OF ITERATIONS 

SEQ 0094 



SEQ 0095S 
FOS 
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FPL ROO/SUB/ALL ‘DIV RRAOOM EXER MACY11 27(1008) O¥-MMAY-77 eit PRGE 9S SEQ 9096 
OOF POS .P 1} ON-AAY-77 17:30 ERROR HAMOLER ROUTI 

412 030376 022108 OO000Ne CoP NORO , J84e > ;RACT-]1 0-ACCEPT? 
233 Ree BNE a Smee H% 

4 HALT 73'S 
4615 Q30410 6$: 
4616 O30410 64S: RTT ; RETURN 
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22 ¢ ABE a HHH HHH 

4619 .SBTTL ERROR MESSAGE TYPEOQUT ROUTINE (MOOIFIED SYSMAC) 

Ma SSRIS ROL RE SES ee eR be dts FAR re eran eet, 
4623 ;#(SERRTB) THe ERROR MESSAGE, DATA pia he 

weed ig FORMAT: ty R 3 a fit igre 
46Ob :# WO: PTR TO DATA VALUES S Boor f o IF NONE 
4627 :# Wi-w9: PTR TO SO ee LisT, 0 IF NONE 
4628 i Wid: ALWAYS 0 

Wa - DATA VAL 46, ;# 

4631 # H vat eee Cen ty IST OF POINTERS TO 
4632 i INT AS 7 BCT TA DIGITS. LIST 
4633 a MUST BE TERMINATED BY A ZERO WORD. 
Yh IM ;# 

46.35 4 OPERAND VALUES LIST FORMAT: 
4 36 i FIRST WORD IS ROORESS OF ASCIZ MESSAGE TO 
4637 ie PRINT AT START OF LINE; REST OF LIST IS 
1e38 i IN SAME FORMAT AS DATA VALUES LAST 

4640 

wea iS STYPERR: Vp TW FIX, HOT OR WARM 
464 eth abi?) HOTWRM: yas SCRLF Bre Tg Ano A 1 Bare , 
4G 44 16 O10046 MOV RO, -(SP) 
4645 030420 O101% MOV R1,-(SP) Py 
Hou 030422 005000 CLR RO’ oe ITEM INDEX 
4647 O30424 153700 001116 BISB dasSITEMB,RO 
4648 03043C 001004 BNE 1$ IF ee NUMBER FROM ERROR 0, 
449 : TYPE PC OF ERROR 
4650 030432 O137% 001122 MOV SERRPC, - (SP) ra ERROR n Be PEOR TYPE OUT 
4651 93036 Loe TYPOC OCTAL, ALL DIGITS 

Mar 3044 $ an ie eh FOR TABLE INDEX 1$: 8 
Pos Bee R Sooo ER BYTES/ENTRY 
OGO446 ASL RO ; 

ee 7 ae R ; 
ASL RO : 

0304S& ADD RI RO Ro i 
8 iF 

nea ety ( WES -P OR Kur ERROR” MESSAGE” PTR 
4652 BEQ 3$ Bt IP TYPEOUT IF NULL 
4663 TYPE TYPE “ERROR MESSAGE” 
4654 2s: .WORD O j CERROR MESSAGE” PTR HERE 
46S 104401 77 TYPE , SCRLF ¢ 
4666 030502 104401 030632 3s: TYPE 11S -"TEST § ERR PC" HEADER 
4667 93050 01 030516 MOV tRO)+, 4S “PICKUP “DATA ROER™ PTR 
4668 l2 00! BEQ ss -SKIP TYPEOUT I 
4669 030514 10440! TYPE -TYPE “DATA HEADER 
4670 030516 000000 4g: .WORD O jcOATA HEADER” PTR HERE 
4671 030520 104401 001177 cs: TYPE SCRLF BF 

0 000074 MOV 28S, - (SP) ie TeSTN 
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O@FPO8.P11 O4-MAY-77 17:30 ERROR MESSAGE TYPEOUT ROUTINE (MODIFIED SYSMAC) 

W/ LEADING ZEROS 
ae 030630 TER ins i Ont 

000064 MOV 298, - (SP) : (SERRPC ) 
= 0 q j0ctR Al W/ LEADING ZEROS 

df 0306 V ASS. a t TCKUP “DATA TABLE” PTR 

wean 6S a seals (SP) sEXIT IF NOR 
er ; TYPOC ’ he betel a sofa Betts 

14S: TST (RL) 

Ma 030630 Pe tas 7. en E 
dpe 001177 5 or ag RLF i aeae yere NTs VECTOR 

1 : 
Mi] MOV (Roos RI s Sal LIST PTR 
4689 BEQ 1S$ 
4689 030612 MOV (R1)+, 128 OPERAN. TITLE 
4690 BEG 13$ Bt IF ZERO 

ma 128: WORD 0 FROM HERE 
4699 13$: BR 14S :GO FINISH DATA LIST 
4694 1S$: MOV (SP)+,Ri Rk 

" y )+°RO R 

4697 8S: .WORD  §TESTN 
46,98 9$: “WORD SERRPC : 
4699 iI ids: "ASCIZ «IL i <HT> 
4700 030632 O42Se4 052123 O21440 118: ‘ASCIZ “TEST # ERR PC 
4701 Q30640 OYe411 OSile2 OS0040 
4702 03064 004503 000 
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O@FPOR.P11  § O4-MAY-77 17:30 TYPE ROUTINE 

plata .SBTTL TYPE ROUTINE 

ve LT Ta Tepe Recie Mesanee MEScAGE MUST TERMINATE WITH AO. 

4 j ROUTINE TO TYPE ASCIZ MESSAGE MUST TERMINATE WITH a : EVE. 

4709 MNOTEL ee tat ineen Laie Chepecten To Se USED 6S THE” 4709 i INO l: CONTAL THE pe ERE RHARACTER. 
4710 : #NOTE2: sitts THE NUPBER OF LEER CHARA: CHARACTERS REQUIRED. 
W7iL ; SNOTES: SFILLC cONTAY T TER rs FILL AFTER. 

4713 > #CALL: 
4714 #1) USING A TRAP INSTRUCTION 
4715 tog TYPE —_, MESAOR ;;MESADR IS FIRST ADDRESS OF AN ASCIZ STRING 

4717 7" TYPE 
4718 it MESAOR 

mee * 
Wel 030652 105737 001165 STYPE: ISTE STPFLG .s Is THERE A TERMINAL? 

4723 reese 50008 HALT et HERE IF NO TERMINAL 
4724 030662 000430 BR 38 jLEAVE 
472s 030654 O10046 1S: Nov RO, -(SP) 5s 7 STRING 

4758 Fares 942809 BRR oo1eze Ce SFE Rew iets abt nese 
4758 Bure eer 000100 001223 ear BP TSPOOL, SENVM ; BS ores Rp Le 3 

oa 030712 O03? 030722 aby Bo bl oo S For APT 
4732 030716 737 «(031142 JSR Be’ Satya ise t res ep? 
4733 0307e2 OO00000 61S: .WORD 0 tt RESSAGE SOE SS. 
4734 030724 132737 000040 O0le23 &2s: BITB  sAPTCSUP, SENVM CONSOLE SUPPRES 
4735 030732 001003 BNE 60S >: YES, SKIP TYPE OUT 
4736 OGO734 112046 2s: MOVB = (RO) +, -(SP) ; 5 PUSH CHARACTER TO BE TYPED ONTO STACK 
4737 5307 % 001005 BNE 4§ BR IF IT ISN’T THE TERMINATOR 
4738 005726 TST (SP)+ 3i1F ERAING OR POP IT OFF THE STACK 
4739 030742 012600 60S: MOV (SP)+. RO j RESTORE RO 
4740 gag 062716 oocode 3s: ADD 82, (SP) i UST RETURN PC 
474] 000002 RTI RE TURN 
4742 Q307S2 122716 000011 4§: CMPB BHT, (SP) :: BRANCH IF <HT> 
4743 030756 001430 BEQ BS 
4744 030760 122716 O0002U0 CMPB WCF, (SP) : ;BRANCH IF NOT <CRLF> 
4745 930764 001006 BNE c$ 
4746 030766 005726 TST (SP)+ POP <(CR>(LF> EQUIV 
4747 930770 104401 TYPE : TYPE A CR AND LF 
4748 630772 001177 SCRLF 
4749 030774 105037 031130 CLRB § $CHARCNT ; CLEAR CHARACTER COUNT 
4750 031000 000755 BR es s3GET NEXT CHARACTER 
4751 031002 004737 031064 S$ JSR STYPEC : + GO ts optic ER 
4752 031006 123726 OO01164 6$ CMPB SFttuc, (SP)+ 31S IY FILLER CHARS. ? 
4753 031012 001350 BNE 2s > TF NO 6b GET 
4754 031014 01374 OO116<c MOV SNULL, - (SP) ;;GET # OF FILLER tae " NEEDED 
4765 "AND THE NULL CHAR. 
4756 031020 105366 000001 7S: OD&CB 43=s«A (SP) 11 DOES A NULL NEED TO BE TYPED? 
4757 031024 002770 BLT 6$ -BR IF NO--GO POP THE NULL OFF OF STACK 
4758 031026 004737 031064 JSR PC S§TYPEC -GO TYPE A NULL 
4759 031032 105337 031130 DECB SCHARCNT 160 NOT COUNT AS A COUNT 
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4760 031036 

4772 031072 
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OY-MAY-77 17:30 TYPE ROUTINE 

BR 7§ 

sHORIZONTAL TAB PROCESSOR 

gs: MOVB 8’ (SP) 
9S: JSR PC, $TYPEC 

031130 pie  SCHARCNT 

TST (SP)+ 

STYPEC: 58 Ships 
BPL STYPEC 

150060 MOVB  2(SP).a$TPB 
oooo02 CHP ack, 2lSP) 

CLRB ; HARCNT Sia Ais 
ooo002 1S: CMPBséa@LF. (SP) Re 

scHarcnT. Geen 6 
STYPEX: RTS PC 

;;LOOP 

i REPLACE TAB WITH SPACE 
i; TYPE A SPACE 
; Be aod NOT AT 

POP SPACE OFF STACK 

i Bl AT RETR IS READY 

AO EAGU TR HE ARTE 
Yer cue CHARACTER COUNT 

ji 1S CHR CHARACTER A LINE FEED? 

ET grea o¥bRace 

SEQ 0100 



LOS 
FPU ADO/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) O4-MAY-77 18:18 PAGE 100 SEQ 0101 
DOFPOB.Pi1  ON-MAY-77 17:30 APT COMMUNICATIONS ROUTINE 

4783 .SBTTL APT COMMUNICATIONS ROUTINE 

4 os FERS SSSSSHSESSSREA SASS EASESSRERSSSASERESRASSRALSRRSRSRSS EER ES 

Wee 031134 112737 goog: gaiyOD SAT: MOVE HEEL ii 1p RepenA Mescace Wee baited + Ae 7 i 
1788 031152 112737 00C001 031400 SATY4: MOVE =s-81, SFFLG >:TO ONLY REPORT FATAL ERROR 

479 B18 010046 RO, -(SP) ; PUSH RO ON STACK 
4 1162 O101%6 R1'-(SP) - PUSH R1_ON STACK 
4793 031164 105737 031376 TSTB ss SMFLG >: SHOULD TYPE A MESSAGE? 
4794 O31179 001459 BEQ cs >: TF NOT: BR 
473s 1 1 000001 001222 CMPB Os BAPTENV, SENV i }OPERATING UNDER APT? 

Nei Bi here 000100 001223 Byte HEPTSPOOL, SENVN 1B: se86. nessaces” 

wocd BaLeTe east ooo0c4 a POE VE Si GET Fe RETURN ADDR 
4801 Pai Sie pooots 1S: nO SMSGTYPE ; > SEE IF DME We LAST XMISSION? 
4802 031230 001375 BNE 1$ -:IF NOT: WAIT 
4803 031232 010037 001216 MOV RO. SMSGAD PUT ADOR IN MAILBOX 
4804 031236 105720 2s: TSTB (RO)+ -:FIND END OF MESSAGE 

Se Bley (ene coe SS Foo,m sem oF rescae 
C3124 ita ASR RO ’ asa MES Nein TH S 

¥g08 031250 O01 001220 MOV RO, SMSGLGT :>PUT LENGTH IN MAILBOX 
4809 031254 012737 OO0004 001202 MOV 84, SMSGTYPE :: TELL APT TO TAKE MSG. 

Well Galsed Bieeae ey OOM 4811 1 1 000004 031310 3S: MOV (SP) .4§ ;;PUT MSG AOOR IN JSR LINKAGE 
4812 031272 062766 000002 OO00004 ADO 82, 4(SP) -- BUMP RETURN ADORESS 
4813 031300 01376 7777 MOV 7776 -(SP) -;PUSH 170776 ON STACK 
4814 31 304 Se JSR STYPE -:CALL TYPE MACRO 
4815 (31310 Reodo 4§: .WORD O 

Mire NTeTE 031400 75 TSTB = SFFLG REPORT FATAL ERROR? it 4 oe 

4918 Bai aie nites Q 2s TF NOT: ae 
4819 031320 005737 001222 TST SENV : RUNNING UNDER APT? 
4820 031324 001413 BE jes ii JF NOT: BR 
ner B31 3¢8 005737 001202 11S: ST MSGTYPE :: FINISHED LAST MESSAGE? 

1 1 BNE 118 IF NOT: WAIT 
4823 0313394 017637 ococd4 901204 HOV a4 (SP) ,SFATAL ::GET ERROR @ RETURN 

iT 4 t eo . 

48S Base peas le IN SMSGTYPE 5; TELL abt 0 TAKE ERROR 
4826 031354 105037 031400 12S: CLRB SFELG 1s CLEAR FATAL FLAG 

4 a} 8 {Pena ners kA MEL ad aay FLAG 
4829 031370 012601 MOV (SP)+,R1 -:POP STACK INTO R1 
4830 031372 012600 MOV (SP)+'RO i POP STACK INTO RO 
4831 031374 RTS pC : RET 
4832 031376 000 SMFLG: .BYTE 0 ‘:MESSG. FLAG 
4833 031377 000 SLFLG: .BYTE 0 -:LOG FLAG 
4894 031400 000 SFFLG: .BYTE 0 FATAL FLAG 
4895 0314 VEN 
428% APTSIZE= 
4837 1 APTENV=00! 
4838 000100 APTSPOOL=100 
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4839 000040 APTCSUP=040 
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4a40 .SBTTL BINARY TO OCTAL (ASCII) AND TYPE 

149 LHTATS ROUT TV 1 USED To CHAWE p 16-BIT BINARY MURBER TO A G-DICIT 4 | 

tea Ot CAST) RUBER AO TYEE IT 
4eHs | STYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 

- : 
4 tt " NUM, -(SP) s NUMBER TO BE TYPED 
4 ;* ee 4e4 te BY N i RT 10 6 & FOR MUPBER OF DIGITS TO TYPE 
48SO ir BYTE 
48S 1 .# ieee TYPE LEADING ZEROS 
4eSe ir ::Q=SUPPRESS LEADING ZEROS 

:% 
464 : #STYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST 
4eSS #STYPOS OR STYPOC 
4BS6 : CALL: 
4QS7 . MOV NUM, - (SP) R TO_BE TYPED 
4858 i TYPON tECALL FOR TYBEOUT 

1860 saporenen HERE FOR TYPEOUT OF A 16 BIT NUMBER 
% 

4 te MOV NUM, -(SP) ;;NUMBER TO BE TYPED 
4853 tt TYPOC *:CALL FOR TYPEOUT 

4865 O31 017646 000000 STYPOS: MOV a($P), 58 ) siPd UP_ THE MODE 
48665 O32! 116637 00000! 031625 MOVE =s-«L (SP); SOF ILL ZERO FILL SWITCH 
4867 O31414 110637 031627 MOVB = (SP) +, SOMODE+1 NUMBER OF DIGITS TO TYPE 
4868 031420 062716 000002 ae, ( ) : :ADJUST RETURN ADORESS 

4e70 Ba 4oR 11 1 31 STYPOC oa HH RO FILL SWITCH 

SL aS ee OR Ee aoiron, ne weeeembeen HST oh Hie) hehe 
4875 Baiaed AiSS86 ” MOV Ra cep) Fa 5 
4874 031452 O10446 MOV RY, -(SP) i SAVE RY 
4875 031454 O10546 MOV RS) -(SP) SAVE _RS 
4876 OG14S6 113704 031627 MOVE SOMODE+1,R4 : GET THE NUMBER OF DIGITS TO TYPE 
4877 OG1462 OOS4O4 NEG RY 
4878 031464 062704 OO00006 ADO #6, R4 Set IT FOR MAX. ALLOWED 

Se BAN [itm Bie YS ne Pe Pi sur 
468 | Bacon bieeee unite MOV sf );RS cxup T FY NoMBE 
4e78 931504 905003 CLR R i ath T_WORD 

1506 006105 1S: R R i are NTO “C 
4884 031510 OOO4O4 BR 3S 
4885 031512 006 105 es: ROL RS + PORN THis DIGIT 

Wee? B3iEie Boe oe ROL RS 
4g88 031 010503 MOV RS,R3 
4889 031522 006103 3S: ROL R3 ; GET LSB OF THIS DIGIT 
1g30 ibs 105337 031626 DECB SOMODE vs Type THIS DIGIT? 

ueae G3 arate 177770 BIC 8177770,R3 GET RID OF JUNK 
4893 031536 00100 BNE 4s ;; TEST FOR O 
4894 031540 005704 TST RY SUPPRESS THIS 0? 
4895 031542 001403 BEQ Ss ::BR IF YES 
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4317 .SBTTL TRAP DECODER 

qab3 ; © $e BEE a HE 08 a0 a0 02a 

tATHIS ROUTINE aie PICKUP THE LOWER § BYTE OF THE “TRAP” INSTRUCTION 
492} isto ie INDEX THROUGH THE FOR THE STARTING ADORESS 
4gop sth INE USING Me Te SS OBTAINED IT WILL 

4goy Ine. 
4425 031630 0100% TRAP: MOV RO, -(SP) :1 SEVE RO. 
4925 031632 016600 000002 MOV at), hd ss 
4907 Tbs 005740 TST -(RO) EB 
4928 031 111000 move (RO), RO IGHT BYTE OF TRAP 

nats 031654 RoY SO PAD RO) RO 9 1 re i ING 
ie negteee eed age & , a 0 ROUTI 

4939 
4934 >: THIS IS USE TO HANDLE THE “GETPRI™ MACRO 

4936 031652 011646 STRAP2: MOV (SP), -(SP) =;MOVE THE PC DOWN 
4937 031654 016656 O00004 000002 MOV 4(SP$,2(S5P) *:MOVE THE PSW DOWN 
1538 031662 Oo0000e2 RTI *:RESTORE THE PSW 

4340 .SBTTL TRAP TABLE 

Woy ;#THIS TABLE CONTAINS THE STARTING ADORESSES OF THE ROUTINES CALLED 
4a43 BY THE “TRAP” INSTRUCTION. 

YONG : Ine 
4947 031664 031652 $TRPAD: .WORD STRAP2 
4948 (31666 (0306S° $TYPE ;;CALL=TYPE TRAP41( 104401) TTY TYPEOQUT ROUTINE 
4949 031670 31425 STYPOC ::CALL=TYPOC  TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING 
4950 031672 031402 STYPOS ::CALL=TYPOS | TRAP+3(104403) TYPE OCTAL NUMBER (NO LEADING ZEROS 
4351 031674 OaisHo STYPON ::CALL=TYPON  TRAP4+4(1O4404) TYPE OCTAL NUMBER (AS PER LAST CAL 

4953 
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4a .SBTTL POWER DOWN AND UP ROUTINES 

¥WOSB 3 BBB BE HERES RASS ERER ER ESAES ESSE RARER SERRRSE ES 

4957 “POWER DOWN ROUTI 
4958 091676 012737 032050 000024 : MOV eSILLUP, 2ePWRVEC ;:SET FOR FAST UP 
4959 031704 1g737 000340 000026 MOV QEPRVEC 2 5 :PRIO:7 
4960 031712 Q1 MOV (SP) i BUeH' RO ON STACK 
4961 631714 O10146 MOV R1,-(SP) 3 ;PUSH R} ON STACK 
4962 091716 O10C% MOV Ro; -(5P) 3 ON ST 
4963 031720 O10G%6 MOV R3,-(SP) -:PUSH R3 ON STACK 
4964 031722 O10446 MOV RY) -(SP) : PUSH RY ON STACK 
4965 031724 O10S%6 MOV RS: -(SP) ::PUSH RS ON STACK 
4966 03170 O177% 147212 MOV SNR. - (SP) PUSH @SWR ON STACK 
4967 031732 010637 y MOV SP SSAVRE ae SP 
4968 031736 Ole737 031750 OO00e4 MOV BSPWRUP, J8PWRVEC’: SET UP VECTOR 
4969 031744 QO0000 HALT 
Wen 03!17% 000776 BR 7e ; HANG UP 

4972 -3 REKSSRSSERKSHAESSSSAESSSAERSSASRSSERRSRSRRRRAESERSAE SERS SEE REESE 

4973 “POWER UP ROUTINE 
4974 031750 012737 032050 000024 $PWRUP: MOV SSILLUP, J8PWRVEC ;-SET FOR FAST DOWN 
4975 031756 013706 03c0S4 MOV § OP ;:G£T SP 

Nae balses eee? QaoteM is: [Nesta A OMe Ine 
4978 31788 sis i 1 >°OF WORD 
4979 031774 011600 Ov (SP),RO GET SAVED SHR OFF STACK 

Uoct fabs Bree STS eo tEBs acue Baha APD SSR 
"ae 032008 01260 MOV ($P)+, RS POP STACK INTO RS 

4984 faSoi 8 iSepg Nov (2p)4' Ra iB etek int R3 
1385 032014 O1e6Ge MOV ($P)+, Re ; POP era ine #3 

doe facade BiSeRy Roy (aba TIPS ate INTO BO 
4988 OGe022 012737 031676 OO00024 MOV SSPURON, J8PWRVEC ; SET UP THE POWER DOWN VECTOR 
4989 Feo 01 000340 o00026 MOV 8340, ASPWRVEC+2 ; :PRIO:7 
4990 1 1 TYPE REPORT THE POWER FAILURE 
4991 032040 032056 SPWRNG: .WORD SPOWER * R FALL MESSAGE POINTER 
4999 O300H2 012716 MOV (PC)+, (SP) * RESTART AT START 
4999 OGC044 003000 SPWRAD: .WORD START = RESTART ADORESS 
4994 030046 000002 RTI 
43% 032050 SILLUP: HALT ; -: THE POWER UP SEQUENCE WAS STARTED» 

00077 .7 9 POWER DOWN 
qe pee 000000 SSAVRE: RR > PU SP HERE 
4998 0320056 O0S01S 047520 042527 SPOWER: .ASCIZ «15)<12>"POWER™ 
4399 032064 000122 eve 
5000 . EVEN 

SEQ 0106 
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RROR MESSAGES, DATA HEADERS, DATA VECTORS, OPERANO VECTORS, ETC 
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;ERROR MESSAGES HERE 

am “EH 
EMA: =‘ ASCIZ 

EMB: =. ASCIZ 

EMC:  . ASCIZ 

EMO: — . ASCI2 

EME:  .ASCIZ 

EMF:  § .ASCIZ 

EMG:  .ASCIZ 

EMH:  — . ASCIZ 

EMI:  —.ASCIZ 

“F-MODE EXERCISER 

"D-MODE EXERCISER 

“F-MODE EXERCISER 

“O-MODt EXERCISER 

“ADD(F/D) 

“SUB(F/D) 

“MUL (CF/D) 

“DIV(F/D) 

“UNEXPECTED 

FPS ERROR” 

FPS ERROR” 

RESULT ERROR” 

RESULT ERROR” 

RESULT ERROR” 

RESULT ERROR” 

RESULT ERROR” 

RESULT ERROR™ 

FLOATING POINT TRAP, IGNORED AND CONTINUING™ 

SEQ 0107 
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“MULF - FPS ERROR™ -ASCIZ 

5 
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all 8 

“DIVF - FPS ERROR” -ASCIZ 

é 

“ADOO - FPS ERROR” 

é 

“SUBD - FPS ERRCR® 

“MULD - FPS ERROR™ 

ASCIZ 

ASCIZ 

‘ 

EMO: 

“ROOF - FEC/FEA ERROR” 

“GIVD - FPS ERROR™ -ASCIZ 

ASCIZ 

EMO: 
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BESiae 
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“MULF - FEC/FEA ERROR” 
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“ADOO - FEC/FER ERROR™ 
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2
2
 3 

fe 
#2 

£ 

S
i
g
 

Sis 
e
r
 

o
e
 
o
e
 

O
A
R
 

o
N
B
S
e
S
5
 

BEL=~ 
a
h
 

eet 
ah 

w
h
 
w
d
 

8 
wh 

8 
“4 

8 
w
t
 

A
S
V
A
L
V
E
S
P
A
S
I
A
S
I
 

ASI 
ASD 

LSPEID 
LST? 



SEQ 0109 
G10 . 

HR VECTORS, OPERAND VECTORS, ETC ERROR MESSAGES, DATA HEADERS, 
18:18 O4-MAY-77 

ON-MARY-77 17:30 
FPU ROO/SUB/TLL DIV RANDOM EXER MACYI1 2711008) 
OGFPOB. P11 

. 

| 
bs 

‘ 
3 

¢ 
¢ 

3 
a 

° 
: 

3 
3 

3 
sd 

S 
. 

. 
a 

‘ 
! 

rm 
® 

ob 
S
t
 

c 
a
s
 2 

: 
e
g
 

¢ 
w
e
e
r
 

“I 
es 

* 
° 

G
o
g
 

i
g
 

e 
b 

| 
3 

£ 
g 

~ 
E
e
e
 5 

é 
gf 

| 
3 

‘ 
b
e
d
 

e 
gtk 

r
e
r
 

t
t
e
r
:
 

S 
ee 

: 
3 

S 
S
o
 

EE 
EE 

E
G
 

e
e
,
 

a
a
n
 

OTF: 

: 
Esslnaeseeenaaee cient’ talta 

7 
Te 

i 
UAGBUoedemenelas Gotlcectantes © RIBAES Geass 

"Rs 
Maaaaauaitedsiseadioceees 

bane 
E
S
E
 

S
U
R
O
e
s
e
n
e
 ons | B

B
R
 

B
E
A
S
T
S
 
I
R
A
N
 

R
R
A
 

BRE 
RES 

Ss YSTL 
PS 

PF R
G
A
R
T
R
R
E
R
A
B
S
I
B
S
L
L
S
B
 

F
e
 

esti 
nettin 

Hatta 
Ratti 

A
e
t
n
a
 

Katte 
heme 

Lect 
Rat 

Roem, 
Keemme. Neceme 

cam 
Karta 

came, 
Renee 

Tern 
Kocmme 

Teatme 
Neem 

Maren, 
Reem 

Kerr, 
Mer 

Mec 
Reve 

ere 
Meee 

Ree 
Nae 

o
e
 

e
e
 

e
e
 

e
e
 

en 
e
e
 

e
e
 

e
e
 
e
e
 

Coe 
Keen 

Boe 
Kae 

Kase 
Kea 

Keo 
Noam 

Ken 
Ieoen 

eam 
e
e
)
 

CSELOSVULVESV 
UST 

LSVASPASIOSD 
LSD ASPASDASIRSI ASD 

ASP ASIOSPUSI 
ASD 

ASD ASDASDASD 
ASD ASDASD 

ASD ASP LIVASDALD 
LSD ASVLSD ASD ASD LSP 

SPAS 
ASD ASPASIASD 

ASD 
ASD ASDLSPASPASBASI ASP 

ASP AST 
AST 

OME : 

Ode42e OTE: 

—_a- 



H10 
FPU ADD/SUB/MUL/DIV RANDOM EXER MACY!1 27(1006) O4-MAY-77 18:18 PAGE 109 SEQ 0110 
OOF POS .P11 ON-MAY-77 17:30 ERROR MESSAGES, DATA HEADERS, DATA VECTORS, OPERAND VECTORS, ETC 

; VECTORS HERE 

‘f XLO, LONUM, LONUM+2, LONUM+4 , LONUM+6 , 0 

WORD XHI, 4 NUM, HINUPH-2, HINUM+4, HINUM+6 , 0 

WORD  XLO,LONUM, LONUM+2, 0 

WORD  XHI, HINUM, HINUM+2, 0 

WORD  XOP1,0P1,0P1+2,0 

WORD  XOP2,0P2,0P2+2,0 

WORD  XOP3,0P3,0P3+2,0 

WORD  XOP4, OPY, OP442,0 

.WORD  XOPS, OPS, 0PS+2,0 

WORD 

WORD 

WORD 

WORD 

WORD 

WORD 

WORD 

OO0e4eb 

8
 

-_
 

[=
] 

X0P6, OP6 , OP6+2, 0 

XOP1,0P1,0P1+2,0P1+4,0P1+6,0 

XOP2 , OP2, OPe+2, OPe+4, OP2+6,0 

XOP3, 0P3, OP3+2, OP3+4, OP3+6,0 

XOPY , OPY , OP4+2 ,, OPY+4, OPY+6, 0 

XOPS , OPS , OPS+2, OPS+4, OPS+6,0 a 
e
a
 

ae 
a
 

a
 

ee
 
a
e
s
 

I
N
 

B
R
I
K
K
L
B
S
A
S
Z
R
U
R
R
I
S
H
2
B
I
S
I
A
A
Z
I
N
-
S
S
 

R
e
n
n
 

REL
 

oe 

5200 
S201 XOP6 , OP6, OP6+2, OPE+4 , OP6+6,0 
Seve 
S203 
S204 
S205 ;OPERAND TITLES 
Se06 O34032 047514 -ASCIZ “LONUM:"<11> 
Se07 O34040 00001! 
Se0B8 ON04e 044510 -ASCIZ = “HINUM:"<¢ 11> 
Se0s 034050 000011 
S210 cans 050117 ASCIZ “OPI:°<1)> 
Sell 050117 -ASCIZ “OP2:"<11) 
acts 034066 geo 1? -RSCIZ Sb 

. - 2"«CT)> 

esiy Deios Beall? Beto “Spgs b> 
Se1S 034110 050117 -ASCIZ “OPS: "<«1)> 
Selb ; THE END 
S217 ooo0o! . ENO 
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RBASE = 2S8 
ARCOM = 258 

= ? 
vate oF B38 36714 

1 4638 93972 37158 

pe EE ae 4 ieee | 3878 aeoe 
3372 3Aecl# 3O4ls 

ROOCE 3372 3804% 3844s 
ADOC? 3372 38S55*  3901# 
pO . 337e 33902# 

scc
eER

IEE
EHE

 
EES 

EE
ES
ec
Bc
ce
ec
es
 

TT 
OPUUE 

R
U
D
D
 

AU 
NDD

 N
DA
D 

SE 
& 

T 264 

REND! 004102 713.7178 
REND1O OO64S6 1 1160 1167 11718 
REND11 006742 1224 = 1231 = «12358 
REND12 007236 1291 1300 13048 
pero 13 007464 1348 13S5 13598 

1% 007722 1403 1412 14168 
RENO:S 010230 1472 1479 1484 1488e 
RENDI6 010556 IS44 1553 1560 ~—ss«1 S48 
RENDI7 Q11026 1608 1615 1620 16246 
RENDE QO4376 772 78) 78S8 
RENDSD 011316 1668 1677 1684 16888 
RENOS  O046C4 829 836 8408 
RENOY 005062 Bey = «BS3t—(‘ék'V 
RENOS 005370 3 90 %65 698 
RENDG 005716 1026 «= «1035's S046 8 
RENO? 006166 1091 1038 1103 11078 
RENV = Q00000 298 269 
RENVM = 000000 e582 270 
PERRI  O04002 688 6928 
RERRIL 006642 1206 =: 12108 
RERRI2 007126 1273. 10778 
ARERRIS 010106 14S4 14988 
RERRIG 010414 126 =: 15308 
RERR2 O042b6 754 7588 R z & 



FPU ROO/SUB/MUL/CIV RANDOM EXER MACY11 27( 1006) 
DOFPOS .P11 ON-MAY-77 17:30 

S
A
B
I
A
N
 

BB
 
a
S
 

e7be# 7 bb# 
C896*%  2897% 
3014%  3033% i 
3107% 3115#  3117% 
32e0S#  3207% r 
322e0# 3e2l1% 32228 

ANS2 002416 4Y4e8 672 678 
1069 1973 1 4 
1444 151 1516 
1898 1904 1954 
2% 2389 2365 

3179 3207 3211 
APRSS = 000000 263 
APRIOR= 000000 258 
APTCSU= 000040 4734 48398 
APTENV= 000001 4595 4727 4795 

J10 
OY-MAY-77 18:18 PAGE lle 

711 

CROSS REFERENCE TABLE -- USER SYMBOLS 

734% 

SEQ O1l2 



FPU ADO/SUB/MUL/DIV RANDOM EXER MACY11 27( 1006) 
DQFPOB.P11 ON-MAY-77 17:30 

APTSIZ= OO0e00 S560 48368 
RPTSPO= 000100 4729 4797 4838 8 

1 QO937S6 6S9 ] 

S16: Ob OR 1 tAa4 le708 
ARET13 007376 1313 13398 
ARET14 007624 1368 13358 

Tl i td 12 | 
Tl 4 r] 

1 1071 1S 18398 
Te OO4e42 725 7518 

ARETCD 011166 1633 16598 
ARET3 O04S36 734 8208 
ARETY  OO4764 849 8758 
RRETS O0S2e22 906 9328 
E18 979 100S8 

10S6 10828 
RSCHOT 6S! 50048 
RASCHRN §=032074 6S3 S005 8 
RSWR’G= OOO000 2S8 e71 
ATESTN= QOO00000 2S8 ebe2 

iio fee, 
ATST11 Sess iat 1219 leeect 
ATST12 007164 1278 1286 12898 
ATST13 O07422 1Ne 13468 
ATST14 0076S0 1397 14018 
ATST1IS O1O14N 14S9 1467 14708 
ATST16 O104S2 1531 1839 15428 
ATST17 010742 1602 16068 
ATST2 OO4324 759 767 7708 
ATST2D Ollele 1662 16668 
ATST3 OO4S62 823 8273 
ATSTY 005010 878 8828 
ATSTS O00S304 940 948 9sis 
arate 1 101 102 10248 

= 258 $3 
AVECT1= 000000 258 
AVECT2= 000000 258 

4988 S75 
BITO = 1 1eS8 
BITOO = 1 1158 12S 
BITO1 = OOO00e 1148 1e4 
BITO2 = OOOOOY 1138 123 
BITOQ3 = OOO010 lles lee 
BITOY = liis lel 561 
Bi TOs = 1108 120 

TO&B = OOO] 1098 119 
BIT07 = 000200 1088 118 
BITO8 = 000400 1078 117 4S22 
BIT09 = 001000 1068 116 4530 
BIT1 = 000002 1e4s 
BIT10 = 002000 10Se 4583 

O4-MAY-77 18:18 
CROSS REFERENCE TABLE -- USER S 

633 

4605 

3260 

K10 
PAGE 113 

YMBOLS 
SEQ 0113 
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fo
ol
 o
c
l
e
c
l
o
c
l
o
c
l
o
c
f
o
c
Z
o
o
t
c
o
l
e
c
t
o
e
t
o
e
.
 

ss
) 

O
—
¢
 

2
4
 

P—
4 

P—
4 

D
4
 

4
 
0
4
 
0
4
 

6
 

4
 

0
 
0
8
 
O
G
 

4
-
4
-
4
 

+4
 

4 
G
S
T
)
 

d=
 

b
 

d=
 

9
 

p
e
 

W
F
 
U
T
E
 

sd
a 

da
td
e 

a
3
 

=) i 
£
W
M
e
-
O
 

8
 

o
o
o
0
o
r
 

asa
nas

ces
es 

gS 
a
 

c
e
 

po
ss
es
es
s 

sa
an
sa
g 

az
 

=8
 

ee
 

- 
S
t
i
c
 

r rn 
Ne

 
l
a
l
e
l
e
l
a
l
a
l
e
l
e
l
e
l
a
l
e
=
)
 

1 ~ 
S
r
a
 

be OF
 

A
O
0
0
0
0
 

643 

306 
332 
336 

383 
SSb# 

4YP63% 
4291 # 
4O76% 
4378% 
4381% 
4367% 
4370% 

L10 
O4-MAY-77 18:18 PAGE 114 

64S 

S11 

2768 

387 
45Se# 

4999# 
4402% 

CROSS REFERENCE TABLE -- USER SYMBOLS 

648 3266 

4773 4783 

27698 

391 
4¥S82% 

51468 

412 51208 

SEQ 0114 



M10 
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-Pll O4-MAY-77 17:30 CROSS REFERENCE TABLE -- USER SYMBOLS 

7
 

a t
a
 

Be
es
on
 "3 

DRETe 014602 2277 23038 
3 1 3728 

8 

| 
DR = 177570 eae 8a?) SH? 

3 cee 26 ke ee RM OW oD, 
OTD 033514 316 3e4 332 340 417 51598 
OTE 320 328 336 344 421 S1618 
OTF 033550 349s S 1658 
OTST! Q14400 2244 cons 2eSSs 
OTST10 017102 27% 27478 
OTST11 017430 esle e620 8 cBe38 
OTSTl2 017714 2878 2886 2869s 
OTST13 Oede10 7 8 
TST44 6 | a8 
TST. 4 8 

1S] ls 
OTST4Y  O1S444 2447 24ss e4ses 
OTSTS 015740 2516 2Se4 2S278 
Tag 1 a 
T 6574 4 8 

1 1 lle 1 1338 
EENDe 3202 89 32:35 32408 
EERR1 3127 31328 
EERR2 3228 20, 3232 3237 8 

4 8 
4el e 

EME 316 320 $0318 
EMF 3e4 328 $0368 
EMG 332 33% 86 S041 8 

SO468 

i 
EMK 302 489 SO648 
4, & 306 50678 
EMM 354 20708 

] 
370 8 

EMR 375 S08S 8 
EMS 379 S089s 
EMT 38 50938 

32
3 A te $83 £ 532% 

412 51568 

SEQ 0115 



FPU RO0/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) 
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001232 eee 
1eS6 ] 
] 8 
1 ljs 
1 168 
1 3208 

001422 3248 
001446 3288 
001472 3328 

151 8 
1$4 a 
1 8 
161 98 
1636 3S48 

001662 3988 
001706 3e8 
001732 3668 
001755 3708 

me is 8 ne 
EMVO27 le2 3918 
EMVO30 O0e146 3958 
EMVO31 002172 3998 
Emv03e O0e216 4038 
EMVO33 Odee4e 4088 
EMVO34 O02266 4128 
EMVOIS 9 O0231e 4178 
EMVO036 ¢ 336 421s 
EM 105 395 51058 
EMX 033132 399 $1098 
EMY 033157 403 $1138 
EREGO O0eb02 4888 4571% 
EREG] O0eb04 4698 45728 
ERE GS 002606 4908 4573# 
ERE poe 10 4918 4574s 

G4 le YJee 8=4575# 
EREGS 002614 4938 4576% 
EREG O0eb16 4948 4577% 4S7B# 

ERRVEC ret ts S46# pee Geet Ee 
ETST2 Oel464 3196 32008 
EXPFER 002376 4368 659% 725% 

2o77% = =e346% ecY413% 
4086 4097 

FEA 002366 4328 665% 

FEC R 364 4318 664% 694% 

N10 
O4-MAY-77 18:18 PAGE 116 

4513 

849% 
1694% 
eSS4# 
4873 

6& 
1319% 
1891% 
24192 
2885 
730% 

11828 
1S34 

CROSS REFERENCE TABLE -- USER SYMBOLS 
SEQ 0116 



Bll 
SUPERP UBC Teo TTT CEU O Aer ERENCE thant”: useR yada. 

1895 1890% 194% 9764 
ec °# e3le# 2314 3S 1% 
Soot = §=2S91 26.35% sebR* 

FPPILT O230S6 74a 
FPPOPC 002370 4338 74 = H87 5165 
FPPOPS O0e37e 4348 =6S47S% = 486 S'6S 

002374 4358 
FPPVEC= OO0O44 1S08 S&b# Sb7# 
FPS 002362 4308 663% 686# 687 

cen, Seats Beas 25818 isd 1% 
es0S# eB ras 3 Qs 
BDle 3051% S061% 310%# 
S156 S16S 

GNS = JHHHEHE U 168 4948 494g 4950 
HID 033606 320 3e8 336 a4 
HIF 033632 316 3e4 332 340 
HINUM 8 O00e436 U4 § 667 670 677 

914 917 3e4 967 
1188 11s 12S2 1255S 
1443 1505 1508 1$1S 
1769 1772 1779 1638 
e024 2031 2097 210 
229s 2354 2357 2364 
2638 cb41 eb48 e710 

2931 esse esss 
HOTWRS 030414 651% 653% 46438 
HTVECe 000011 3 4742 4783 

Up ene Spools 3 Oss 
LOO 033572 320 328 336 S44 
LOF 033622 316 3c4 332 340 
LONUM O0e%265 444 8 667 669 676 

ia? is 132 124 
14e 1 Eas at 
1769 71 ey 1838 
2023 7930 2039 
Snap a s3e4 ob 5363 

23e3 soa eos 
MED = 076600 1428 S80 632 636 
PEND! 0O1160e 1741 1748 17Se8 
MENDIO Q141 2184 e133 2e00 eects 
MENDC 1 1808 181 18218 
MENDS 012324 1865 1872 18768 
MENDY 012562 1320 1329 19338 
PENDS 013070 1988 1995 2000 e004s 

1978 
2381# 
2667 
2389s 

U
P
R
 

9 
wen

 
s
t
e
h
t
 

We
n 

Rt 
B 

18% 
383 

7# 
3019% 

6% 
18% 

e737% 
321 

ee
e 

Ww
W 

po
s 

<=
 

ve
] we
 

ie
 

pa
d 

te
st
 
ar
ta
 

Be
ne
s 

wr
en
 

R
O
E
 

—
 

om
 

_
 

N
 

- 
? 

ae
 

ag
e 

RE 
GR
R 

; 

AS
RS
 

o
 

£
 

T
e
 

= 
= 

me
 

—
 

@
 

—
 

O
e
 

8 RB § 

aac
 

Re aR . 
O
R
D
 

£F
9y

= 

PR
Tu

ER
 

de BES
 

PE
AS
E ts

 

: 

esS3t 
2879# 

- 
ea
ts
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Stace F rae i408 ee | Otieee VLE 
MERRO 011766 1790 «179548 
MERRS 012746 1970 19748 
MERR6 013254 ede «= ADEE 
eT O11 Jeni 47908 

Oo Ql 2149 8 
ETS O11 176i =: 17878 
MRETS 412236 1830 18568 
MRETY = 012464 1885 19118 
METS Ole7e2 1s 9678 
mete 0130 1 8 
MET? Ol 1158 
MTST1 011540 1728 «:173%—Ss«17398 
MTST1O O140S2 2178 = 21828 
MTSTe 396012024 1795 1803 18068 
MTST3 Ole2be 1859: 18638 
MTSTH 012510 1914 19188 
MISTS 013004 1973 19968 
MTSTS «= O1 3312 204 20588 
MTST7 013602 2118 el2ee 
MLCO 002550 W728 3376 
MEC1 002552 Wie 7B GS 
MULC2 © O02S54 u746 1# 41228 
MULCS 002556 4758 «3978S HOSH# 4125 
MULCY 002560 4768 3376  4080# 
MULCS 002562 4778 «3376 «=: 4083 
NEWPRS 003450 Sey S8Ht~«~CLL 3828 
MMPRS1 002723 Sils 618 

OOS46 W488 3065 3075 30% 3154 3165 318 S179 S191 
033722 Wel $1918 
033642 4127-1798 
O0C4SE us08 4603068 «Ssi3078—i(i‘i3087”—t:ié«*CSHesi‘i«870.—“‘ié‘ikdSSsCS181 = S193 

ieee: Ni? Glare 
002465 uses 3070 Ss 3078 «3S (3100s«so31S6 = ss 3166~Ssi3187 = «S183 = S195 

0P30 33752 421 51958 
OP3F Oaabbe 417 S638 
OPY 002476 uS4e 4«306h.)-—'—i3079'i«‘«<98~=Ssi3S4H=—s-317l ~=—ss3190s«S18S_~—s« S197 

OP | eee 4i7 less 
OPS 002506 use «3068403084 =Sssi3102Ss—i3S8=Ss«s«3159Ss«s3168 «=ss«3188 =: S187—s S199 

OPSF 33702 ui? eve 
OP& 002516 uses «3070S s«3071~=Ss«3080s«3099—St's«=«31SB0s«s3b1Sss3173-ss3191 = ss5189 = Sed 
OPED  OQ4016 421 52018 
OPGF = 033712 417-5 1898 
PIRQ = 177770 458 
PIRQVE= 000240 1338 
PRO = QOO000 bes 
PRI = QO0040 638 
PRe = 000100 648 
PRI = OO0L40 658 
PRY = 000200 bbs 
PRS = O00C40 678 
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FPU ROO/SUB/MUL/DIV RANDOM EXER MACYI1 27(1006) O4-MAY-77 18:18 PACE 119 SEQ 0119 
OQFPOP .P11 O4-MAY-77 17:30 CROSS REFERENCE TABLE -- USER SYMBOLS 

2 000000 r 
oR = O60046 ry 

= 1e7eep 4e8 43 
z 177776 438 

PWRVEC= 0000e4% Ne S3S% S3%s* 49S8e j49S9H 4968% 49748 49g8% 49694 
c 8 

DL 53 ee ca oe} 1083 1184 1320 1432 1580 1701 1837 1948 20% 2217 

RANDLY 023332 3 0 Se SCaaSsioee ese 20202186 22am 4 

mse? tee? ett ARSE APSE 
RESVEC= 000010 1e98 
RFLAG = OOO144 1468 636 3267 
RWHAMI= 000022 1448 Sa0 632 3259 
Eri Gse314 3367 32°58 

1 17 3344 3306 8 
SHORE  Oe?6&4 33548 3278 
SHOR3 023055 33582 W468 
a Oe2z312 3385 33848 630 

sree a 73 2y_ vba 
ATS 1 331 3408 

STKLMT= 177774 448 
SUBPRS 003516 614 616 6308 3277 3299 
SVEC1 O22230 3342 33728 
ave ce Ge22S4 3346 768 

SUR 001144 2378 Ses S47# S49 SSS# Shc# 613 638 641 3263 3313 3317 4508 
4522 4530 4537 4S83 4590 4602 4605 4966 498 1# 

SWREG 000176 1708 SSS 
SWO 30 ©= QO00001 978 
SWOO «= QO000! 878 97 641 
SWO1 = QO0002e 868 3 638 3263 
SW02 = QOO004 oss 9S 
SWO3 = 000010 648 94 
SWO4 = O000CD 838 93 
Su0S = OO0040 828 32 
Su06 «= 000100 818 91 
SWO7 «== O00eC00 B08 ag 

San = OOlo ress 
SW1 = QOOO0e 968 
SW10 = QOeD00 7780 «33313 
SW11 = O04000 768 
S12 = 010000 758 863317 
SW13 = Q20000 748 
SW14 = 040000 738 
SW15 = 100000 728 
Ste 3=—s =_:«OOOOOH Sa 
SW3 = 000010 4a 
S44 == 000020 938 
S45 = 000040 928 
SW = 000100 918 
SW7 ss =:- QO0eNON 3908 
SWB s= -QOO4O00 898 
SHS. = 001000 88a 
TBITVE= 000014 1208 
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C= 1378 
Cz Sopced 1388 

= QOOOG34 1368 533% S34# 
TRTVEC: 4 1318 
TSTl e 
TST10 Q0617e 11158 
TST11 OOB462 11768 
Bus 006746 TED 

tla = Bapa78 15s 
TST1S OQ077e6 14248 
TST16 §©010e34 14968 
TST17 = 910S6e 1S$7e8 
TSTe 004106 7248 
TST 11 16328 
TST 11 16938 
TST 11 17608 
TSTe3 ©O1e102 18298 
TSTAY = =012330 18848 
TSTeS 6012565 1c408 
TST2& «=: 013074 evles 

ae Beg SRR 
TST3O 1% 21468 
TST31 O14'b2 2ee09s 
TST32 = OL 446 22768 
TST33) ss OLYN7H eH58 
TST34) =: O11 S22 e4le8 
TST3S)=s«O1SS22 24818 
TST36 016030 25538 
TST37 =. 016356 26298 
TSTY 004630 6488 
TST4O 016664 27018 
TST41 Q172le e7778 
TST¥e 3 §6017476 eb438 
TST4Y3 017772 e9les 
TST44 020300 29838 
TST4¥S5 O2e0626 30558 
TST4 021204 31438 
TSTS 00S066 9US8 

ee ee a 
TYPE = 104401 575 S83 sss 618 623 3315 3344 3348 3352 3365 3367 4585S 4S93 

dele e523 4665 4666 4669 4671 4674 4677 4684 4686 4691 4747 43900 
4 a 4 

TYPOC = 104402 4651 4673 4676 4681 49498 
TYPON = 104404 49518 
TYPOS = 104403 621 3360 49S08 
WFLAG = OOO344 1478 b48 3273 
XHT eatin 6173 Sl Se08 # 
xLO $171 $175 Sc068 
XOP 1 O340S2 $179 $191 S2108 
x0P2 034060 $181 $193 Sells 
XOP3 034066 5183 S195 Seles 
XOPY 034074 S185 $197 $2138 
XOPS 034110 5187 5199 52158 



Fil 
DoFPOS. Pil BT AIR MAY) eC Ae her Enence tree” :- useR SyAEocs 

“ag a a 
4832 

a 1S4 
SRSTAT= 4817 
SATYC 031160 4788 

oi se BM bliss ve ee 
SAUTOB 001140 2338 
S$B80ROR O011le6 eces 
SB800RT ml 3 cane 4617 

ke Pots begs 3343, BEE Bee 47808 
SCKSWR= HH LU 49S4 
SCHTAG 001100 2158 See S23 $31! 537 S38 $39 
scme3. Ss =: OO0ORE e488 
SCONV O27be?2 3%75 4008 4267 44838 
SCPUOP 386001230 e738 
SCRLF 001177 2S28 623 4593 4617 46493 4665 4671 
SOEVCT OOlele eb4e 
SOlVv 0eb364 eecee 2289 2358 2425 Ft b> | 2566 eb4e 

3169 3174 42638 
SDOARGN Oe2!116 32e 33298 
SENDAD Oe2106 180 33048 “612 
SENDCT Oe2e04e2 S37 615 33108 
SENV 001222 cb9e 86 4595 4727 4795S 4819 
SENVA SOO 1 e233 2708 560 4729 4734 4797 
SE OP 021764 3e6 1 3264 3276 32918 
SEQPCT Occ0IN 637% 61S 33078 3311 
ERLE 001104 2198 32e%6# 329c8 d2e6 4628 45948 4556 

001120 cess S40# S28 Sia 4556 
SRROR 030150 531 4S708 
SERRPC 001122 che «46045878 «=6 S888 «6 4589417 4650s: 46988 
SERRTB ODle3e C848 4660 
SERTTL 001114 2238 «645868 4617 
eee 001170 498 4«s«§39# «45508 «6 4608 «= 4610s 61 
SETREL Ole2e2 °b88 
SETEND OOl23e 206 coos 
SFATAL OO1204 2b18 480 38 
SEA 002404 4398 bbe # 700 728+ 766 7978 8Se8 

fet ope, ge es at 4 a t 

ee Bh et a. Se a Be 7ele Py 
sre 2 3905#  40ab8 ' 41288 ry G58s eee 

c 0024 4368 1s a # a 
ll 1ei4 Bee 1281 Bees 1goes io34t 
1731 17634 1798 18328 18878 san 1978 
2e73# 2314 ess88% 2383 O41S# C4BNE 
2739 27808 2815 ee468 86°81 291sSe 2950 
39048 408S 4 40964 41278 42788 43728 438348 

LG = 931400 47B68 47698 4817 4B826#  482Ne 
SFILLC 001164 e468 4752 4783 

ILLS 001163 24Se 4783 
PS 002400 4378 6604 674 687 632 7eb# 740 

B64 877 9078 921 934 939 960+ 

1128 

2714 

4S80# 

3082 3167 

4748 4783 

2790 28S6 

4617 

947 9624 
1soce 1538 

4 e0Se4 

S7# 82S 

a 
ee 
e0S0 ecsi# 
esShe = S91 
3Ce1 30S3# 
$157 5165 

758 7958 
1007 1012 

36718 

SEQ 0121 

2925 23% 3081 
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Wt Hee SHO. 
Be, ee Be 
rr eee 
at SN a) Sl, Bat ie 
ar ae, Be a 
aeree 43718 43778 4379 Y3BeR 

pegs |B $GE T42 18 33218 
SCTSMR= s#ee08 U 4¥9S3 
$4) = Q00000 le 

Har gi SS vous weue swe 45H | Wie # sICLUP 453) Gary Uaaks 
SINTAG OO1141 Kat 
SITEMB 001116 ecye §8=64589# 839: 4597 4617 4647 
SUF 001200 2S38 40 4617 4783 
G@FLG 031377 48°78 46338 
SLPROR 001110 eels SYl# 746% 81S# 870# 

1389 L4468 19188 1S94# 1654# 1715% 
eeals # 2367# Cds # # 

31818 # 45498 4SS3 4¥SSS 
OOlile 2228 S¥e# 4532 4S49# 8 8694SSS 4607 

G.PTST 001150 2398 864524 
PWRIL OOlede 206 2s9s sso 4S47 4595 
S*BAROR 001002 8 
SFLG 031376 47878 4793 48°B# 48328 
SSGAD 001216 e668 48038 c06b 
SMSGLG 001220 e678 8=648084 
SMSGTY OO0le0e e60s 4801 4809# 4821 482S# 
SMUL OeS244 1706 1773 184e 1897 1983 20eS 
SHXCNT 03014 4545 45SS8 

Ly O01 Ibe eae 4734 4783 
SNATST= OOO000 8 8 8 r e r} 18838 EAE 3R8 PRS Peon dete 

estes 4098 24788 S508 cbebs 26968 
SOCNT 031624 46708 8649018 49148 
SOMODE 031626 4867% 448718 4876 4679% 4e90# 49168 
SOVFR 030132 4509 4533 4543 4SSc8 
$PRSS 001210 e638 SS9# 619 3304# 330S# 4539 
SPRSTM 001006 Fatnt | 
SPOLSH 023506 668 7H 803 915 9868 

1506 1582 1642 1703 1770 1839 
2355 e422 e491 2563 2639 e711 

SPOPX 029540 672 738 rect Bb< ieee 

Do Et eC ee 
SPOWER 032056 499] 49988 

lee 
YMBOLS 

1423 

5 
dg 44 

Tobe 
* 

41 
4398# 

1000# 
1851# 
27238 

1077%# 
1906# 
2799# 

1137# 
1962%# 
2665+ 

126S# 
2110% 
3005 # 

13344 
2170# 
3091# 
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1067 1le6 1127 1187 ll 1254 1255 
1$07 1S08 1$83 1S84 164 1644 1 
1896 1951 19S2 e023 e024 2039 2100 

7 sie3 e4 Se e492 2S64 
y 23 ess4 e935 

l 166 31 1 171 3173 35908 
SPURAD 49938 
SPMRON 031676 S35 49S88 4988 
ty 49918 

1 4968 49748 
SQLES) 001176 esis 4617 4783 
SROCHR= sHHHEE U 49S4 
SROOEC= #88822 U 49S4 
SROLIN= jHHHHES U 49S4 
SROOCT= sHHHHE U 49S4 
SROA = WHEE U 4954 
SSAVRE= sta U 49S4 
SSAVRE O320S4 4967% 4975 4976 4977% 49978 
SSCOPE 027672 Seg 4506 8 
SSETUP= 000037 uei2* 528 Seg S31 $33 S35 S37 

SSTUP = 177777 S148 
SSUB 023562 1189 1256 132S 1380 1437 1509 1585 
SSVLAD 030076 4517 eage 
F2NRC = } 

° 4 se gts ee aed? 1 
1761 1698 1 14d 13 Aged 14 
2630 e70e 2778 eB44 2913 2984 3056 
4506 4S20 4S2e 4S23 4YS26 4527 4Se8 
4562 4563 4564 4S65 4S66 4683 4530 

SSWREG 001224 e718 Se 
= 000000 4502 

STESTN 001206 ebes 3 4547% 4697 
STIMES 001166 246s S38% 3245 3294% 4S35# 4542 4S4S# 
S$TKB 001154 e4is 
STKS 0011Se e408 
STN = 000047 18 le 655 6598 7el 7258 730 

9798 @610S2 10S58 llle 11168 861173 11778 
1421 14258 =. 1493 14978 §=©1569 18738 1629 
18308 1881 188S8 1937 19418 2009 20138 
ee73 22778 =e 3H 23468 2409 C4138 e478 
e70e8 2774 27788 #82840 2844s 2909 29138 

STPB 001160 e438 47728 4783 
STPFLG 001165 e478 = 8=— 44721 4783 
TPS 001156 e4es 84770 4783 

STRAP 031630 533 49258 
STRAPe 031652 49368 4947 
STRP = 49408 49499 49508 49518 49528 
STRPAD 031664 4930 49478 
STSTM 001004 e038 
STSTNM 001102 2188 3e47% 32938  4Se4 YS46% 4547 4¥6S2 
STYPON= #24848 U 49S2 

U 49S2 
ST 030652 47218 4814 4940 4948 
STYPEC 031064 475} 4758 4765 47708 8964771 

4556 4582 4617 

4507 

36708 

SEQ 0123 

1435 
1841 
2287 
e713 
3080 Sa

uk
e 
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STYPER Q304l2 32 4] 
STYPEX OQ31132 me a8 47818 
STYPOC 031426 48708 4 
STYPON Q31442 4869 48728 4951 
STYPOS 031402 4g6Se 4 
SUNIT OO01214 eoSs 
SUNITM 001010 e0ss 

pee, ese Mei Bsa Bee ue7pe e804 
SHOCAT= #28248 U 45098 4S92 
. = 034116 1648 1688 178 1798 1818 1838 1648 190 1918 1938 

SiSs Seb S41 S42 680 746 81S 870 S27 1006 
126S 1334 1383 44d 1318 133 ess ee 1782 19s! 

gio stat S598, fdee G22 RTF G80Ra SBA RSS 
.SASTA= £¥eeEE U 4787 4790 
.$X = 001000 1908 19S 

SEQ O1e4
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a
2
a
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a
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©
c
e
c
a
@
Q
e
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a
e
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c
e
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ea 
a 

asc
 U

gHHa
 di 

tag
aaa

sae
uaa

aaa
ats

tst
sss

sta
gag
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1283 1287 1302 1344 1357 
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CROSS REFERENCE TABLE -- MACRO NAMES 
SE@ 0125 
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iat 17 e821 2834 2875 2883 2887 2e esd 22 2956 2974 3015 3023 3027 
9 108 3133 3198 3238 348S 

ESCAPE 1408 
FCOMO 18 
FCOM! 18 
FCOMe 18 
FCOM3 18 
F CORY 18 
FPRGTO 18 
FPRGT1 18 
FPSFEC 18 
FPSTST 18 

8 
GENTS1 is 
GENTS2 18 
GENTS3 ls 
GENTSY 18 
GETPRI 1408 
GETSWR 1408 
GTSTD 1s 
GTSTF le 
HTSTD 18 
HTSTF 18 
MOVDIS 1s 
MULT 1408 
NEWTST 1408 65S 721 790 84S 902 975 1052 lille 1173 1240 1309 1364 1421 1493 

1569 1629 1690 1757 1826 1881 1937 2009 2085 2145 2206 2273 e34e 2409 2478 
e$S0 2b26 2698 e774 2840 2909 2980 3052 3140 

POP 1408 4829 4830 4981 4982 
PUSH 1408 4790 4792 4813 4960 4966 
REPORT 1408 
SBTST1 18 
SBTSTe 1s 
SCOMD 18 
SCOM1 ag 
SCOM2 ls 
SCOM3 18 
SCORM 1s 
SCOMS 18 
SCOM& la 
SCOM?7 is 
SCOPE 358 658 724 793 848 30S 978 1055 1115 1176 1243 13le 1367 1424 1496 

1$72 1632 1693 1760 1829 1884 1940 e0le 2088 2148 2209 2276 2345 241le 2461 
2s53 2629 2701 2777 2843 egle 2983 3055 3143 3e44 

SCPLUR 1s 4507 
SEADAT 1s 
SETPRI 1408 
SETREG les = =4S71 
SETTRA 4Y¥S408 4949 4950 4951 
SETUP 18 1408 S20 
SKIP 1408 
SLASH 1408 577 604 
SPACE 1408 
STARS 1408 176 187 189 19% 210 eS4 ‘S37 516 518 607 609 626 628 655 

657 7el 723 730 792 84S 847 902 304 97S 977 10S2 10S4 lille 1114 
1173 1175 1240 1e4e i309 M311 1364 1366 1421 1423 1493 1495 1569 1S71 1 
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Cn owe me oe 
cs a a 

1 
1408 S438 

eS a cg 
2774 2840 2309 3082 3140 sssct Site S83 SREB (HSE 

SSSETM 5S98 
SSSKIP 1408 
. EQUAT 1s 30 
- HEROE is re 
- SBPRS le = 3241 
. SETUP 18 514 
STPRS le 577 
SACT1 18 174 

- SAPTB 18 esss 
- SAPTH \s 18S 
. SAPTY le 4783 
- SCATC le 162 
- SCHTA ls 208 
- SEOP is 
. SERRO 1s 4556 
- SPOME le 4954 
. SSCOP le 4493 
. STRAP le 4917 
STYER 18 
STYPE le = =4704 
STYPO le 4840 

- PBS. O34116 000 

ERRORS DETECTED: O 
DEFAULT GLOBALS GENERATED: 0 

1937 
241) 

fave 

ine 

1939 
2478 

Gai 

5p 

Ra
g 

373 

SEQ 0127 

208s 2087 
e550 esse 2626 

4 3033 3140 

a2 Bs ANB 
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DO@FPO8. BIN. DOFPOR. LST/CRF/SOL/P/DOC/CPU: 70/EX/EN: WRP/NL : TTM=DQFPD8. MAC, DOFPDB.P11 
RUN-TIME: 19 16 1 SECONDS 
RUN-TIME RATIO: tosesree? 
CORE USED: 2SK (SO PAGES) 

DOCUMENT ences 128 

OISK BLOCKS * READ: 1238 
OISK BLKS WRITTEN: 629 
KILO CORE SECONDS: 1477 


