
fPBC DEC/XII SYSTEM EXERCISER MODULE MACYll 30A(1052) 12-0CT-78 16:36 P~GE 2 
XfPBCO.PII 12-0CT-7e 11:59 

.REM @ 

PRODUCT CODE: 

PRODUCT MAilE: 

PRODUCT D.~'!'E: 

MAINTAINER: 

IDENTHICATION 

AC-E938C-MC 

CXFP8CO fP1I-A,B,C MODULE 

SEPTEMBER 1978 

DEC/XII SUPPORT GROUP 

TUE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE 
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT 
BY DIGITAL EQUIP~ENT CORPORATION. DIGITAL EQUIPMENT 
CORPORATION ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT 
!'lAy APPEA.R IN TillS MANUAL. 

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED TO THE 
PURCHASER UNDER A LIC~NSE FOR USE ON A SINGLE COMPUTER 
SYSTEM AND CAN BE COPIED (WITH INCLUSION OF DIGITALS 
CQPYPIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM, SXCEPT AS MAY 
OTPERWISK BE PROVIDED IN WRITING BY DIGITAL. 

DIGITAL EQUIPMENT COPPORATION ASSUMES NO ~ESPONSIRILITY FOR 
THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS 
~OT SUPPLIED BY DIGITAL. 

COPYRIGHT (C) 1976,1978 DIGITAL EQUIPMENT CORPO~ATION 

SEQ 0001 



'" 

FPBC D~C/Xll SYSTEM EXERCISER MODULF. MACY11 30A(1052) 12-0CT-18 16:36 PAGE 3 
XFPBCO.Pll 12-0CT-18 11:59 

1. ABSTRACT 

FPE IS A BKMOD THAT EXERCISES AN FPII-R OR FPl1-C FLOATING 
POINT PROCESSOR. IT EXERCISES THE PROCESSOR BY CALCULATING 
THE LEFT A~D RIGHT HAND SIDES OF 3 IDENTITIES AND COMPARING 
THE RESULTS. THE NUMBERS ARE GENERATED BY A RANDOM NUMBER 
GKNERATOR. THE IDENTITIES ARE EVALUATED IN BOTH SINGLE AND 
DOURLE PRECISION. 

2. REQUIREMENTS 

HARDWARE: AN FP1I-B OR FPI1-C FLOATING POINT PROCESSOR 
CONFIGURED ON A PDP-11/45, 55, OR 10. 

£TORAGF.:: FPB REQUIRES: 
1. DECIMAL WORDS: 1498 
2. OCTAL WORDS: 02132 
3. OCTAL BVTES: 5664 

3. PASS DEFINITION 

ONE PASS OF THE FPS MODULE CONSISTS OF 2500 (OCTAL) CYCLES OF 
THE TEST SEQUENCE. 

4. EXECUTION TIME 

ONE PASS OF FPB RUNNING ALONE ON 
APPROXIMATELY 20 SECONDS. 

5. CONFIGURATION REQUIREMENTS 

DEFAULT PARAMETERS: 
VECTOR: NONE 

REQUIRED PARAMETERS: 

~m!E 

6. DEVICE/OPTION SETUP 

A PDP-11no 

~AKF. SURE A FLOATING POINT PROCESSOR IS INSTALLED. 

7. MODULE OPERATION 

TEST SEQUENCE! 

A. GENERATE 2 SINGLE PRECISION FLOATING POINT NUMBERS. 
R. CALCULATE LEfT HAND SIDE IF FIRST IDENTITY. 

TAKES 

.,.. 

SEQ 0002 
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C. CALCULATE RIGHT HAND SIDE OF FIRST IDENTITY. 
D. CALCULATE THE GUARANTEED NUMBER OF IDENTICAL BITS. 

PAGE 2 

E. TEST THE 2 RESULTS TO BE WITHIN NUMBER OF GUARANTEED BITS. 
F. REPEAT STEPS B TBRU E FOR SECOND AND THIRD IDENTITIES. 
G. TEST LOAD AND STORE CONVERT INSTRUCTIONS. 
H. GENERATE 2 DOUBLE PRECISION FLOATING POINT NUMBERS. 
I. REPEAT STEPS B THRU G IN DOUBLE PRECISION. 

8. OPERATION OPTIONS 

NONE 
9. NON-STANDARD PRINTOUTS 

@ 

IF THE LEFT AND RIGHT HAND SIDES OF ANY OF THE IDENTITIES ARE 
NOT EQUAL WITHIN THE GUARANTEED NUMBER OF BITS AN ERROR CALL 
IS MADE TO THE DEClXll MONITOR. THEN A MESSAGE CALL IS MADE 
WHICH TYPES THE EFT AND RIGHT HAND SIDES OF THE EQUATION IN 
THE FOLLOWING FORMAT: 

DATAl 
S EEE AlA BBBBBB CCCCCC DDDDDD XXXXXI 

DATA2 
S EEE AlA BBBBBB CCCCCC DDDDDD XXX XIX 

WHERE: 

5 :: SIGN 
EEE = EXPONENT (SHOULD ALWAYS BE 200~ 
AlA :: FRACTION BITS <57:51) (RIGHT J STIFLED) 
BBBBBS :: FRACTION BITS (50:35) 
CCCCCC :: FRACTION BITS <34:19> 
DDDDDD = FRACTION BITS <18:03> 
XXXXXX = EXTENDED EXPONENT (2-S COMPLIMENT NOTATION) 
THE ABOVE EXAMPLE IS GIVEN FOR A DOUBLE PRECISION FAILURE. IF 
I SINGLE PRECISION FAILURE OCCURS, WORDS C AND D ARE NOT 
TYPED. 

SEQ 0003 

• 
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135 
136 

Ij~ 000000 
1 9 000000 
140 

!liI!j In 
roo in 8888 

148 800006 HZ g888~ 
m 000007 

·l~~ 
i~~ ~9 
160 

8888gS: 

m 000000' 
000000' 050106 041502 

164 000005' 000 us 888m: 888m 16~ gS8m: 888 68 

113 008Sr' 000001 00 6' 000000 

h~ 8888 ~: 88888g 

m 000024' 000000 

175 000026' 040020 p6 8g88~0: 8gr~~: In g808d: 08 g88 
180 

8S88l 388888 u~ 00082 ' 0 0 00 
18 080 46" oonr 

W o 0050' 00 0 

8~ 8888~F 8800 g 
187 000056' 
188 88885~: 000000 
189 

g88888 190 000022' 
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000064' 000000 
880063: gg8gg2 
o088~r ooooo~ 
8goo~6: gggggg 
000100' 000000 
888 8~: 000000 

888m: 000000 

888m: 000000 
888m: 888m, 
oogW' oRRoog 
8801~3: 800880 
0001 2' 000A8f 

000 
000040 

000124' oooogo 

888m: 080808080808 888m: 
838m: 888g8g 
0001 42 ' SOoooo 888 u: ogOg020

g 
000150' 00 80 
000 52' 000000 
ogo 54' 000000 
o 8156' 000008 
880tg~; 888880 

MODULE 

040 

MODULE 
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.LIST 
• NLIST 
.LIST 

MACYll 30A(1052) 

SVR1: 
SYR2: 
SVR3 : 
SVR4: 
SVR5: 
SVR6: 
CSRA: 
mR~: 
WASADR: 
ASHT: 
ERRTYP: 
AS9: 
AWAS: 
RSTRT: 
WDTO: 
WDFR: 
INTR: 
IDNUM: 

R9UFVA 
R8UFPA 
R9UFEA 
RBUFSZ mm 
W9UFRQ 
WBUFSZ 
CDERCT 
CDWDCT 
FREE: 

OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPON 

OPEN 

OPF.N 

OPEN 
OPEN 
R;;STRT 
OPEN 
OPEN 
OPEN 
100 
.IF N~ 

OPEN 
OPE,~ 

OPEN 
OPEN 

OPEN 
OPEN 
OPEN 
OPEN 
• NLIST 
I~ODX.:O 
.LIST 
.ENDC 
• RF.PT 
.HLIST 
• WORD 
.LIST 

:m~ 
• WORD 
.WURD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 
.WORD 

12-0CT-78 

<> 

SPSIZ 

o 

a 
8 

~ 
8 
a 
a o o o 
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ILOC TO SAVE Rl. 
;LOC TO SAVE R2. 
;LOC TO SAVE PJ. 
;LOC TC SAVE P4. 
;LOC TO SAVO RS. 
;LOC TO SAVE Rt. 
;ADDR OF CURRENT CSR. 
IADDR OF GOOD DATA, OR 
ICONToNTS OF CSR. 
;~¥~~u~fR~aDcR~i~~T~: 
;TYPE OF ~RRCR 
IEXPECTE:D DATA. 
IACTUAL DATA. 
IRESTART ADDRESS AFTER E~D Of FASS 
s~g~g~ ~20~E~~~6R~E~E~Tr~t.EI~~oN 
;# OF INTERRUPTS PEP ITEPATION 
;~ODULE IOE~TIFICATION NU"BER:lCO 
;READ BUFFER VIRTUAL ADDRESS 
;READ BUFfER PHYSICAL ADDRESS 
;~m ~n~~ HAgI;j~Fm 
IWRIT! BUfFER PHYSICAL ADDRESS 
;WRITI ~UFfER FA BITS 
;WRITE RUFfE. SIZE REQUESTED 
;WRIT~ PUfFER SIZE AVAILAOLE 
;CDATA/DATCK F.RROR COUNT 
ICDATA/DATCK WORO COUNT 
;RESERVED FOR FUTURF US, 

IMCDULE ST~CK ST~RTS HERE • 

SFQ 0004 

Str. 0005 
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OO~m 
H7776 

SYSTEM EXERCISER 
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000224" 

000}40 
0001i~0 

888888 
Oo~m 
8~57~6 
oma8 
000000 

MODULE 
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.WORD 0 

.WORO 0 

.WORD 0 
• WORD O~O • WORD 
:~m 
.WORD 
.WORD 0 
.WORD 0 
• WORD 00 .WORD 
.WORD 0 
.WORD 0 :mc 8 

~22~~1****************************~********.************~*************** 
.LIST SEQ 

IEQUATE STATEMENTS 
OPEN=R 
~~m7m6 

mU~l8°888° 
Um~M88 
mg~~088 
BIT9=l g80 
BrT9=4 0 
m6~188 
BIT5=40 
mt~i8 
BIT~=4 

mli~t 
AOOR22=1000 
aO=lO 
~~~F 
R3=t3 
R4=t4 
R5=\5 
R6=t6 
R7=%1 
SP=t6 
PC=t7 
m~~~m 
PRTY6=300 
PRTY5=240 
PRTY4=200 
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PRTY3=140 
PRTY2=100 
~m~;~O 
PRTY=O 
PUSH=005146 
PDSH2=024646 
~gmmm~6 
TRPOFD=O 
NULL=O 

;DEFFERRED SERVICE: 

EXITS=TRAP+TRPDFD 
~~g~=!~aI;!~~~~~D ~SGN~=TRAP+TRPDFD 
DATE~I=TRAP+TRPDFD HRDER =TRAP+TRPDFD 
SOFER =TRAP+TRPDFD 
BREAK =TRAP+TRPDFD 
ENOS= RAP+TRPDFD 
DATCK~=TRA P+TRPDFD 
CDATA =TRAP+TRPDFD 
ENDIT =TRAP+TRPDFD 

IOIRECT SERVICE: 

IGET RANDOM OPER'ANDS 
;INIT FPS 
ILOAD A OPERAND 
;LOAD B OPERAND 

SEQ 0006 

• 
• 

SEQ 0001 

• 
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359 000~~4' 0167g~ 004456 004516 
360 000 2' 0 61 004452 004566 

Ui ~33ti~ i1UU 

003220 

ig4 
004556 004552 

88 io' ~t~61 gmu 65 r 000 04' 16 61 004540 004420 

~3 
~o ggg3~~: mm 804410 004526 

3ij OOo~r' 0~6161 04362 
004516 004516 

31 8003 2' 1 2500 m 00334' ~¥4161 003074 

ggmr 1m~ 004502 004502 :ni 
I~o gggr= FF~g7 004336 

88~ 5~: 8~i~~~ sr346 88~m IIi ~m 
00 ~g, 1 M1 

iB5 
000400' 016161 004444 004446 

n 
3BB 00g406' 01210i 004112' 
3B9 

8ggm: !~~~ll ro 91 gg:m ggml 
!~1 ogon~' + g 

o 0 2' A 47f 806116 ~~~ gg0436 , 1i4 ~ 4 000 

oogm: O~ ~61 00002 004316 
96 002760 

391 
39B m OgOJ54' 0~6161 004314 004364 

40~ g g 6~: ~OW 003014 

19 88s:h: ~Ag~n 004354 004346 
404 003000 
405 888m: Mm 004212 
406 000510' 016161 004334 004216 
~01 OB 
409 m 888m: mm 004330 004330 
412 
413 mm: mm 004322 

ggms 414 004310 
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III gg8i~~: t~~li~ 8g~l~i 004302 
U8 000560' 816161 004146 004260 

~~3 8g8~~~: Ig~1~1 gg~I~~ 004250 
421 
422 
4p 

000600' 100002 

g8m2 : mm 
08861t, 003431 
o 6 6' 012167 
000624' 

004234 

000045 111262 h~ m 
H~ 000624' 104~8~ 000000' 000000 

m m m 
43~ 
Uo 

000 

003004 

t~~ gg8~~~: Ag~3~~, 000000' 004132' 
444 
445 

l~~ 
448 
449 
450 
451 m 
454 
455 m 

000652' 004161 

888m: 88~m: 
000662 ' 

000662' 
000610' 

88g6H: 
ooofoo' 

104420 
005102 ' 

104403 

1~S 000100' 110121 

002164 

000000' 004134' 

000000' 005144' 

000040 
460 
44661 00000011040: 1112254661 003116 

4~~ 8881!~: 8tg~~~ 8g!88~ 
i6~ 200:Pf 0 fl61 002550 
4~~ ~gg136: ~ 6~g, 004106 004106 

1~3 gg8~~3: ~1~~~~ 8gj~~~ 004072 
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MOV rOGO 'lACI 
;SETUP EXTE~DED 

MOV REGl f ACO ;EXPONENTS 
JSR Af{F~CODD 1PERFORM THE ADD 
STF 1SETUP ~CO TO 
HOV whm~ IPERFORM THE SQUARE 
JSR 100 THE MULTIPLY 
STF Ad STMP4 li~gEs~f;~~~~E EXP MOV SAd,SREG2 

;NOW 00 THE RIGHT HAND SIDE OF THE FQU ArrON 
;00 THE Awl FIRST 

MOV rEGO'iACO IGET EXT EXPONENT 
LOY TAPO CO ILOAD OPERAND A 
MOV ACOl~ACI ;SET OPERAND B EXT EXPONFNT 
LOY CO 1 ILOAD S OPERAND 
JSR ~g1fmpy IEXECUTE THE ~ULTIPLY 
STf ;S~VE R!':SULT 
HOV SAd,SAC2 

~NOW DO THE H'S 
LOF iWidCO ;LOAO S OPERAND 
LOF 
MOV iRE~I~pCO lAND EXT P.XPONF.NT 
MOV ACO C 1 
JSR Ag1F~C~PY ;00 TilE MULTIPLY 
STF ;SAVE T% RESULT 
MOV SAd,$ACJ 

SNOW DO THE 2*Bltl 
HOV mMP~f~1 LOF 

-(R1l,ACl 
;LOAO THE H OPERAND 

LOF ;LOAD THE A OPERAND 
MOV 

rEG i lCO 
;AND THE EXT EXPONE~TS 

MOV REGO; AC1 
JSR C FL MPY ;00 TilE MULTIPLY 
LOF -640000,ACO ;SETUP TO MULTIPLY BY TWQ 
MOV ~~~mpy JSR ;00 THE MULTIPLY 

~NOW SUM THE RESULTS 
MOV m3l~aco LOF ;GET RESULT OF H'S 
JSR ~g~fmDD ; ADD THE RESULT 
LDF ;CET RESULT OF A'A 
HOV whtm JSR ;ADD THIS R~SULT 
STF Ad 1$TMP6 ,SAVE FINAL RESULT 
HOV $AC ,SRF.G3 

~NOW CHECK BOTH SIDES OF THE EQUATION 
;CALCULATE THE NUMBER OF CORRECT 8ITS 
;PUT LARGEST EXPONENT OF A"2 OR B", I' $AC2 

~~~ iiC2 ,SAC3 
ll~~~C~A!FLi~g~RALPEADY HS LAPGEST 

MOV ~ C3,~AC2 
1S: SUB ACl, AC2 ; ow CILCULATE NUMBER 

MACYll 30A(1052) 12-0CT-78 16:36 PAGE 10 
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10F CORRECT 81TS ~ITHIN 2 
IMAKE R,SULT POSITIVE 
;LGAD R~SULT OF LEFT HAND SIDE 
lAND E!TENDED EXPONENT 
;SURTRICT TO SEE HOW CLOSE THEY ARE 
;GET DIFFERENCE IN EXT EXPO~E~TS 
;ACTUAL EXP'S ARE EQUAL TO 200 
;ENSURE ~ESULT IS POSITIVE 

3************************************************************** 
¥~P6 PC,SFL20 )CGNVERT OTHER RESULT 

~SFL8UF oro A <REG3 «OBUFF 
,*******~****'I~************************************** ********** 

ICG~VERT SREG3 TO ASCII ~ND 

OTOA$,8cGIN,$REG3,$$OBUF~STOR' ~T SSOBUff 

SFQ 0008 

SEQ 0009 
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nj 
000756' 172461 003730 888m: gum mm 004056 

47 8g07~~: ft 4g2 m 0016 4' ¥4~6~ 88 4m 004042 

m 88 01r 1 ~~6 sdm 01 '01 61 003110 

nl 8Tii: !'11'l mm u 00 8 'I' ~b80 004012 

13~ g8 gu: ~H6~ 88m: 004004 

'. ~i3 88 m: ~12ig 003772 003712 

~~I 88m~: WU~ 88~m 003754 

881w: gfi~6~ swn 003746 1t 80 ol' 0 6 t 003740 

ni ogm~; mm 003730 003722 
~~~ 80 4' 004767 mm 
~60 88lW: mm 003710 003572 

8~ 
ggw3: g~66g7 003704 003704 

Ig~ 88 ~3: n~n~ g8m~ mm 06 
587 88H~~: A6~7~7 00002~ 003656 

M og or l~t1 88m 510 o 0' 6 67 003634 

~li 381m: n~ ~i 8mB 003624 

n 001224' 10000~ 

~ll 88l~~~: 80~~6 8g~m 003610 
081 4r 0~~4~; 5i8 o 4' 01 16 000045 176636 

~~z 
001250 ' 

~ ~ 001250' 104m 000000' 000000 

T ~ ~ 000 
5 6 
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527 001256' 004767 002360 

5~8 S8B!F Bum: ~ 0 0012 ' 
5~; 
h~ 801266' mm, 000000 ' 004732 ' m 01274' 

SF 881lZF ggm~, 002340 

hi 881 86: 
005002' 

54j g4 
5~ 881m: mm· 000000 ' 004734 ' 

g~~ 
~: S8BU: 104403 000000' 005144 ' 
5~9 001324' 

~~I 001324' p256:J 003356 
55 

~8im: dm~ 
003356 

554 

88~!8i 381m 555 8 r~' 6~i m Ooi ~4: b917 7 558 8M6~: W 88M2 

m 00r~2' 1;~46~ amr8 003340 

56~ 88 ~o~: l\q~7 00j320 mm gXJ 
88U!g: nm~ 88~m 56~ 

~~6 8m 2: 18m~ 00 300 003420 

~g~ g8W~: hm~ 888m 003404 
5 9 88lm: mm 570 000045 176432 

Ui 001454' 

57 001454' 104~g~ 000000 ' 000000 

5f n 000 
578 
5n 88l~~~: S8Hjl· 002154 

gal 
58 881M: 0047 6' 
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LOF ~TMP2,ACO ILOAO OPERAND B 

~gX ~~E~tt~~~O 
IHOW DO (A+B)'(A-8~ 

LOF Ad Aeo 
,SUBTRACT THEM 
;GET RESULT OF (1+8) 

MOV SAC~(SACO 
JSR PC F T~PY ;FORM THE PRODUCT 

;SAVE RESULT 
;AND EXT EXPONENT m ti~{ ;~~k~2 

;NOW DO THE a'8 m §~m~mo ,LeAD OPERAND B 

LOF lco Act 
MOV ~Ac6(tACI 

;B OPERAND IS IN ACO 
;AND .XT EXPONENT 

lSAVE RESULT IN AC2 m A~iF AC~PY 
MTOHVE A" $Aci,SAC2 

;NOW DO • 
b8~ ~~~~8~~igo ,LOAD OPER AND , 

LOF lco Act 
~g~ ~~C~l¥~~1 

;PUT aPR A IN ACI 

MOV SAfl,SACl 
;NOW DO A**2-B**2 

LOF AC2 ACO 

;TO PERF THE SQUARE 
;EXECUT, THE ~ULTIrLY 
;SAVE RXT EXPO OF AOA 

'GET ROB 
jg~ ~~C~lt~fi~ la' A IN ICI 

;SAVE IN MEMORY ~~t Ai~f$T~~g3 
'NOW COMPUTE THE SRES6rTS 
$CALCULATF. THE NUMBRR OF CORRECT RITS 

IS: 

2S: 

~~~ fAC2 ,SACJ ~R~I~~~I~' I~~C~AI~~R[S LARGER 
MOV 11c3'IAC2 ;PUT LARGP.ST IN AC~ SUB ACI, AC2 ,CALCUL NO OF CORRiCT RITS 
SUB 21., AC2 ;ALLOW 3 aiT E~ROR 
n.G AC2 
Lor TMP4,ACO )GET LEPT HAND SIDE 
~g~ ~R~Lf~~~O ;SUBTRACT TO SEE HOW CL05g THEY AKE 
SU8 SRfc3,SACI ;SUB EXT EXPONENTS 
BPL 21 ;~~i~A~U~~P~~~Hl¥ t~Epfi~Y~tVE 
~~~ ~A~~l$ACI ,RESULTS WITHIN RANGE ALLO.ED? 
BLE §ECTj )BRANCH IP YFS 
~R~ER ~~~§ijr~~Y~RONG) ;FP RESULT WRONG 
.*****'******i****************************************.******.** 
: IF B <) 
HRDERS,BEG I H, NULL 
• IfF 

,RESULTS WRONG 

HRDERS,BEGIN, ;RESULTS WRONG 
;~~R;*********************~*********.***************** **.******* 

.****~****.*********~*****~***~*****A******.********** *.******A 
~SGN SPI 
HSGHS,BEGIN,SPI ;ASClI MESSAGe CALL WITH CO~MON HEADER 

STARS , .• ** •• *.**** •• ******** •• ***.*.*.*-**.***************************** 
StCT3: LDF tTMPO,ACI ;LOAO UPERA~D A 

IS: 

~8~ ~~~~~A~gl ;AND UPSRAND n 
MOV REG 1 ~ACO 
JSR C,FLfBIV IGO DIVIDE THEM 
JSR PC{FLTMPY ;MULTIPLY RESULT BY P 
~6~ AiictSr~~~2 ;SAVE RESULT 
Lor TMP6 lCO ;LOAO n?ERANO A 
STF co L sfMP6 ;SAVE INCASE TYPE OUT 
MOV }RE"O,~ACO 

~~K ~~E~rf§fi~G3 ;SUBTRACT RIGHT A~D LEFT HAND SIDE~ 
SUB SR~GO,SACI ;SER IF RESULT O~ 
8PL IS ;ENSURK DIFF~RANCE IS POS[TIVR 
NEG tAn 
~~~ g~~T~SACI j~~~~~AS[~[~~~N 2 B[TS? 
n~VER ~~~~~E~~veRONG) ;FP RESULT WRONG 
,.2***,**************************************************.*****. 
.IF R <) 
HRDERS,BEGIN,NULL 
.IFF 

;RESULTS WRONG 

HROER$,BEG[N, ;RESULTS WRONG 
.EN~~ 5;: **k;~;;;~;~**~**·**;~~::~~;*;i:~;*;;'~~~;******·************ 

~T~P4 FLBUF 
TOA SREG2,SOBUFF ;CONVERT EXTENDED EXPONENT 

BfQ 0010 

SEQ DOl! 
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583 

IHi 
587 

000000' 004732' 

002134 

i~ 
il9 8gl~!~; ag~l~!, 000000' 004734' 

IIj lI!!ll= , .... , ........ ",.,. 

Q
1 

~IHI~ ~l !!1m 
If s11114: bzlo~2 003146 !I 81 ~f!; oi~~~' 000045 176320 

6 081 ! i 001566' 1044 5 000000' 000000 

611 000 

n~ 8m~3: 1171il~~; S8~m 
!j2 allt!f!: 47 002302 m b JU: 8~~ : 
i~3 881212: 104403 000000' 005214' 

1'1 Illiij; lliii! 881s11 003056 21~ I tJg: 01216~ 000045 176230 
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3 '111.*'111- •• *- ** *.'111.*.-. *'111'111*_" *- ** _ •• _._ •• _- ••• '111'111 ••••• * ••• -. ** * •• *'" j= 6 PC,$FL20 ICONVERT OTHER RESULT 
F[OUF 

, 2~****~a~~~,~~~~~~~*.***.*****.*.*.*.*.** •• * •• * ••••••• _.*._ •• * 
{~¥~~~RIT$REgau~~ ASCII AND 

OTOAS,8EGIN,$REGJ,$$OBUFF $$ 

~***************************************************** * •• _-*-*. 
M~~=~,BE~~A,sPI JASCII MESSAG~ CALL WITH CO~MON HEADER 

li******ilta~****************.**********.************* '111'111'111'111'111.*._----
CT4: ~fiH AC3 

f~~~F STMP4.AC3 )CONVERT TO SGL PREC 
~t~&D AC3,$TMP6 )BRING IT BACK 
g~~g STMP6,AC3 ;ANSWERS OK? 

=~~ if§~~RRTYP ;~~A~~~ul~ ~~~NG 
~~~§~*'***************~*******************************~*****.*** 
.IF B <> 
~RVJR$,BEGIR,NULL ) 
HIeER$,BEGIN, 1 

:1~2~*************************************.*********** _ ••• ttt.t. 

~~B ~g~!~lc~g ig6~v~B'T'~Tis~tzAC3 
~THPO 

lKkoUF PC,$FLD20 ,CONVERT $TMP6 TO ASCIZ 
§TMP6 
1l~~~BUF SP3 
:~i:§,8EGIN,SP3 ;ASCII MESSAGE CALL WITH CO~MON HEADER 

if~;5~ .*;~;;****** *t __ ** ** ** .... ttt * *_ •• tttt ** -_'It. **tt ** ** ___ .tt_. -** 

~~~~i 1~~P~;~~~~~ s~2~2GN1~8g~CK 
CMP STM~4+2,STMP6+2 JNUMB~RS STILL THE SAME? 
BEQ 1ST2 ,BGANCH IF YES 
~R~ER #45,ERRTYP )FP RESULT WRONG 

MACYl1 30A(1052) l2-0CT-78 16:36 PAGE 14 
SINGLE PRECISION 

, •• t**_._ttt __ tt __ •• __________________________________ • ____ ttt_ 

~I~t****it~~~:£'i~~!~t*****.************************** _attt.t_t_ 
;CONVERT $TMP6+2 TO ASCII AND 

OTOAS,BEG[N,$TMP6+2,$$OB6~TORE AT $$ORUF 

~;~;** **;~ 4'* -_._ •• ** a ........ ae.*, aa*a_ .. _._aa*a.a •• a_ eaa* ** e*a_ * ** 
~~f~~,REGIN,SP4 IASCII ~ESSAGE CALL WITH COMMON HEADER 

;'******~********************************************* ._._*ta_ .. __ • 
TS¥~!L S~KBLE P~~~~f~gKL ;GET RANDOM OPERANDS 

LDFPS f3~O ;INIT FPS 
tHe ~t=~~:~~A s~g:g : g~~fi~"g 
MOV ~REGO'iACl ;SETUP EXTENDED 
~~~ ~~Ef'nH~IiO mm~=T¥IIE ADD 
STD AC fACO ,SETUP lCO Te 
MOV ~AC (iACO )PERFORM THE SQUARE m AgfFFL~k~o !gMII M3tPPLY 
MOV $ACf,$REG2 SAND SOFTWARF EXP 

Iij 
MOV 
LOD 
MOV 
~gR 
STD 
MOV 
THE 
LDD 
LOD 
MOV 
MOV 
~~~ 

B'B 

OF THE EQUATION 
,GET SXT EXPONE~T 
)LOAD OPERAND A 
;SET OPERAND B EXT EXPONENT 
j~~~~U¥EO~~~A~BLTrpLY 
;SAVE RESULT 

;LOAD 8 OPERAND 
lAND EXT EXPONENT 

mvtR~H~Umm 

SEQ 0012 

SfU 0013 



FPDC DEC/XII SYSTEM EXERCISER MODULE 
XFPBCO.Pll 12-0CT-79 11:59 

002066' 016767 002756 002160 

000 

g8~~~~: 004767 001572 mug: mm: 

HACYll 301(1052) 12-0CT-78 16:36 PACE 15 
DOUBLE PRECISION 

MOV $1Cl,$AC3 
~NOW DO THE 2*[l*A m fH MPif§l ILOAD THE B OPERAND 

LDD -~Rl~ ACI I~~~DT~IEE~TO~~~~=RNTS HOV ~ EG :ry HOV ~E~Lf ~~ JSR 100 THE MULTIPLY 
LDD r610000,ACO ; S.ETUP TO MULT IPLY 8Y TWO 
MOV ~: mpy JSR 100 THE MULTIPLY 

INOW SUM THE RESULXS 
~BK i~3!1~aCO IGET RESULT OF 8"B 
~~C h~~YkeaDD $~~¥ ~~~U~~S~~TA'4 
~~~ ~g~~~l~~~1 IADD THIS RESULT 
~~~ $Aft,$REG3 ISAVE FINAL RESULT 

IRON CHECK 80TH SIDES OF THE EQUATION 
1~3~C~k~~~S+R~X~g=~ij¥ g~ ~~f~Eg~ ~!l~ IN SAC2 

~~k UC2 ,$AC3 ;BRANCH IF SAC2 ALREADY HAS LARGEST 
HOY ,AC3 ~AC2 15AC3 WAS LARGER 1$: SUB ACl~ AC~ ;NDW CALCULATE NUMBER 
~~~ ~~i' AC ;~~K~O~~~ijlTe~fi~I~IJ~IN 2 
LDD LTMPO ACg ;LOAD RESULT OF LEFT HAND SIDE 
~g~ ~~;~tf~~~ $~C~T~}~¥N¥8DS~~pa~~NtLOSE THEY ARE 
SUB $ReG3,$AC1 ;GET DIFFERENCE IN EXT EXPONENTS 

;ACTUAL EXP'S ARE EQUAL TO 200 
R~~ ~ic ;ENSURE RESULT IS POSITIVE 

2$: CMP AC~l5ACl ;ANSWERS WITHIN ALLOWABLE NUMBER? 
BLE ECTlO IBR4NCH IF YES 
n~g R ~a~§ffrBTY&RONG) ;FP RESULT WRONG 
,**I**'*******l~************~************************* *.******** 
• IF B <> 
HROER$,BEGIN,NULL IRESULTS WRONG 
.IFr 
RRDER$,BEGIN, ;RESULTS WRONG 
.ENDC 
3********************************************************.****** 
yE¥MPO PC,$FLD20 ;CONVERT RESULT 1 TO ASCII 

8~~RUF i REG2 onUFF 
;i***.** .***'§*********;~~:;::;*;:;~;*;~*:;~;;*:=~************* 

HACYll 30A(1052) 12-0CT-78 16:36 P4GE 16 
DOUBLE PRECISION 

I STORE AT $OBUYY 
OTOA$, BEGIN, $REG2, $OBUFF 
.************************************************************** 
~SR PC,SFLD20 ICONVERT RESULT 2 TO ASCII 
FLTMPI 

~f2t:~~*%~~~}~~t2~~~t******************.*.*.********** ****.***** 
, ;~~~~~RIT$~~g~u~F ASCII AND 
OTOA$,BEGIN,SR~G3,$SOBUYf 
-* •• ***** •• *************.** •• *******.*.******** •• ********.*.*** 
~SGN SP2 
MSGN5,BF.GIN,SP2 ;ASCII MESSAGE CALL WITH CO~MON HEADER 

_.****.*§I!~~*****.*********************************** ********.**** 
§fCT2D: LDFPS #340 
;00 1+8 

;AOD THEM 
m~Ed~ mONENT 
;LOAD OPERAND A 
lAND EXT EXPONENT 
;LeAD OPERAND B 
ISUBTRACT THEM 
IGET RESULT OF (A+P) 
;FORM THE PRODUCT 
j~:~EE~~S~~~ONENT 
;LOAD OPERAND E 
;B OPERAND IS IN ACO 
;AND EXT EXPONENT 
lSAVE RESULT IN 4C2 

;LOAD OPERAND A 

;EXECUTE THE MULTIPLY 
ISAVE EXT EXPO UF A*A 
}GET B*B 

SEQ 0014 

SEQ 0015 

• 



• 

FPBC DEC/XII SYSTEM EXERCISER MODULE 
XFPBCO.Pll 12-0CT-78 11:59 

B07 0~2604" 016767 002242 002234 80B 0026J2" 004764 8g06~~ an 80U~~: AIm" ooBH 002104 

3lj 88~m: 8~~782 002216 002216 

315 00~640" 0gg967 °g~t~g 88~1~8 
II~ 18g!!~~; lo~i!~ ogg2f~2~ 8~9 0 666" h~467 223 
a Y 8 ~3~: 8A~l~~ 8g~3i: a j 00 704" 166767 002024 

002146 

002136 

3 ~ 88h 0: g~m-l g8~m 002122 
314 OO~~i~" 10000Z 

3 j g8~l~: 8¥~~l~ 000045 175150 

33i 001 i~ 002736" 104405 000000" 000000 

83 000 m 8g~m: g8~1~1" 001146 
839 00 752" 004736' 
340 00 754" 

3U 
844 m 
847 

mm: mm" 
002764" g04767 
ggm~: ogm~: 
00H'4" 

000000" 004732" 

001126 

8~~ 
M m 
854 002774" 104420 000000" 004734" 
§55 003002" 005102" 

056 
3~i gg~g81: 104403 000000" 005170" 

360 003012" 
8~~ 003012" 172567 001670 

FPBC DEC/XII SYSTEM EXERCISER MODULE 
XFPBCO.P11 12-0C1-78 11:59 

3~~ 8g~g~~: Alt~~i 881~6~ 002020 
R~~ 8818jg: 8A~~~~ 88A67t 002010 

67 00 7 -I 000020015626 868 00 8:~: O~: ~7 
8~3 g8~8~~: ~;~it~ 8g1l~~ 001652 

3i~ 88~g~a: Al:~~i 80g016gi~4 001750 
8~3 003 066 " 0A6~6l ° 7 001630 
Hi~ 883 1

113: °16~72" 881~1~ 001732 
816 OOi 6" 00002 
8 7 88 ,~: o~~~~i 88A6ta 001716 
§ 8 go 1 2" 803431 
880 0 4" 012767 000045 174744 
U~ 003142" 

88l 003142" 104~81 000000" 000000 an m 000 

an 8mi~: 88~~~2" 000142 
a~~ 8g~168: 004 3 " 

m 
395 

an 
m m 

003160" 
003166" 

mm: mm: 

104420 
005062' 

mm, 
005002" 

000000' 004732" 

000722 

904 
905 
90~ g8~~gg: Ag~fij~" 000000" 004734" 
~88 m m 
n~ 
Ih 

000000" 005170' 

881m 
001464 
001462 

MACYlI 30A(1052) 12-0CT-78 16:36 PAGE 11 
DOUBLE PR.CISION 

m W~dm 
STD AC~IF~TMPi 

iAlIA IN ACt 

;SAVE I~ MEMORY 
;NOW cOM~B~E THES~E~6l¥~G 
;CALCULATE THE NUMBER Of CORRECT BITS 

BGE S ;BRAMCH IF AC2 LARGER 
CMP IAc2,sAC3 ;DETERMINE WHICH EIP IS LARGER 
HOV AC3,~AC2 ;PUT LARGEST IN AC2 

1$: ~s~ ~~!:§~g~ . 
NEG lC2 

2$: 

LDD LTMPO~ACO ;GET LEFT HAND SIDE 
~g~ ~~E~~t~fi~O ;SUBTRACT TO SEE HOW CLOSE THEY ARE 
SUB SR~G3,$ACl ;sun EXT EXPCNENTS 

;ACTUAL EXPONENTS ARE EQUAL 
R~~ 2~i 1 ;MAKE SURE RESULT IS POSITIVE 
CMP Ag2,SACI ;RESULTS HITHIN RANGE ALLOWED? 
BLE ECTJO ;BRANCH IF YES 
~ggER ~~~§ijR~~YtRONG> ;FP RESULT WRONG 
;*****'******~*****.**~*****.************************* ********** 
.IF B <> 
HRDER$,BEGIN,NULL ;RESULTS WHONG 
• IFF 
~~25~$,BEGIN, ;RESULTS WRONG 

~;:*****~~;;;~~~~.******;~~;;;.~;*~~;~~;*~*;~*~;~;;****~********* 
FLTMPO 
g~5~UF REG OBUFF 
;*******i***~'i*********;~~;;~:;*s;~~~*;~*~;~ii*~;~*** ********** 

; STORE AT $OBUFf 
OTOAS,BEGIN,SREG2,$OBUFF 

;*******************************************************.****** 
HSGN 5P2 
MSGN$,BEGIN,5P2 ;AseII MESSAGE CALL ~rTH COMMON HflDER 

STARS 
l-**************************************************** ***.*** •• *.*. 
'~CT3D: LOO STMPO,ICl ;LDAD OPERAND A 

MACY11 30A(1052) 12-0CT-18 16:36 PAG~ 18 
DOUBLE PRECISION 

1$: 

Lon iTMP4 ACO 
HOY REGO~~AC1 
~~~ ~~~tfBi~O 
JSR PC'FLTMPY 
STD AC{,FLTMPO 
MOY ~ACI6$REG2 

~¥g i~~PFl~~~1 
MOV ~RE(;O,pCO 
~~~ ~~E~£f~H~G3 
~~~ i~~GO,$ACl 

;AND OPERA~D 

;GD DIVIDE TIIE~ 
;MULTIPLY RESULT BY R 
;SAVE RESULT 

;LOAO OPERAND A 
;SAVE INCASE TYPE OUT 

;SUBTRACT RIGHT AND L~FT HAND SIDES 
;SEE IF HESULT OK 
;ENSWIE OIFFFRANCE IS POSITIVE 

NEG iACl 
~~~ g~~T~gACl ~~~i~~A5I~I~~~N 2 BITS? 
HOV U45,ERRTYP IFP R!SOLT WRONG 
HRDE~ <RESULTS WRONG> 
!*:*;*~;*******************.************************** ***.***.** 
H~D~R$'AEGIN,NULL ;RESULTS WRONG 
.IFF 
HROER$,BEGIN, 
.INOC 

;RESULTS WRONG 
.*** ••• ***.*** •••••• ****.** •• *.**.********* •• ****.**.********.** 
~r¥MPO PC,$FLD20 ;CDNVERT RESULT 1 TO ASCII 

~~~IUF <R~G2,<OBUFF 
;*******.*****.*.*******;~~;~~~;*;~~~;*;~*:;~;;*:;;*** ********.* 

;STOR, AT SDBUFF 
OTOAS,AEGIN,SREG2,$OBUFF 

~;~:****;;~***************~*************************~********** 

MSGN~,BEGIN,SP2 ;ASCTI MESSAG" CALL WITH CO~~ON HEAOER 
;.******~I!~i*************************************************~**** 
S~CT40: ~DCFD STMP4.AC3 ;CHECK CONVERT 

STCDF AC3 STMP6 ;BRING DATA BACK 
LDD $TM~4,AC3 ;RELDAD 1ST NUMBER 
SETF 
~~t~ $TMP6,AC3 ;NUMRERS THE SAME? 

SEQ 0016 

5E'1 0011 



FPBC DEC/Xll SYSTEM EXERCISER MODULE 
XFPBCQ .PH 12-0CT-n 11: 59 

m mm= mm 000045 174634 

m 003252 • 

m 003252 • 104~g~ 000000' 000000 

~~~ 000 

M nWa: 881m: 000356 m 00 ~r 004 000346 
933 003 7 ' g047~~' 
g~4 88ij~8: 050 • 
9 g DO ~O' 104403 000000 ' 005244' 
937 003306' 

m ii!I!': H !l!! 
001402 m 88 g: ~h~8j mm 001374 

m m ~: 00g~2 001362 001364 m g03 40' 8~14n 
000045 174536 

948 08M~; 0127 
949 
~~O 
§~~ 

003350" 
001 

104405 000000 ' 000000 

954 000 
955 
956 003356 ' 
957 
958 ~~o mm: 104420 000000' 004716' 

96j 
005062' 

U 003366' 

965 

u~ mm= mm, 000000' 004720' 

~~i 003376' 

§7~ m 003376' 104420 000000' 004122' 

FPBC DEC/XII SYSTEM EXERCISER MODULE 
XFPBCO,Pll 12-0CT-78 11:59 

975 003404' 005102' 
976 
n~ 003406' 
979 
9BO 931 88~~~~: ~8~1~~, 000000' 004724' 

hl 
~65 

d! 
0034~6' 8m ~: 104403 
0034 4' 104413 

000000' 005260' 

000000' ill ~~!:::: 000167 174570 

995 

in 
1m 
188~ 
to03 
1084 003456' iM 
183~ 
1010 003456" 
1m 

hil 
003456' 166767 
00~464' H4;00 
883j~~: ooM~ 
003476' 000207 1816 

lOol7s i 003500' 

l&~g 
1821 
lUi 1 8~9 030 

001406 

001364 

100400 
001022 

001406 

001364 

001336 

MACYll 30A(1052) 12-0CT-78 16:36 PAGE 19 
DOUBLE PRECISION 

~B~ ~~~!~2RTYP l~~A~~~ul~ ~~5NG 
~~~~~*'*********************************************** ********** 
• IF 8 <> 
HRDER$,BEGIN, NULL 
,IFF 
H~2~R$,REG!N, ; 

; **~~ *****"* *.*** ** II. '* 1f*" * •.•• """'* ••• **." *** **.* ****.* tit .. ** .. **** ..... 
JSR PC,$FL20 ;CONVf.RT 1ST NO TO ASCIZ 

~TMP4 FLBUF 
SR PC,$FL20 ;CONVERT 2ND NO TO ASCIZ 

$TMP6 
~~~b8UF SP5 
~ii~~,BF.GIN,SP5 ;ASCII MESSAGE CALL WITH COMMON HEADER 

•• ******.***~***************************************** *****.******* 
MCT5D: SETD 

~¥~&E it~P4t~~~ !~nE§~ f~T~i~~ CONV 
CMP ~TM~~,$TMP6 IF!~ST WORDS OK? 
3~Q ~I ;BRANCH IF YES 

1$: m MP4+2,STMP6+2 mMHR~~ ~g 
2$: ~~~ R #45,ERRTYP ;FP RESULT WRONG 

1**~**'*********************************************** *******.** 
,IF B <> 
HRDER$,BEGIN,NULL 
.IFF 
HRDER$,BEGIN, ; 
.F.NDC 
&******************************************************.***.**** 

; i~t* **'" ~t~~,,~~ ~~~t *** ** 11 *", ********** ** .. ****. ****** * *1t lit .. * ** * .. "* * 
!§~S~~RITS~~G~F~O ASCII AND 

OTOAS,BEGIN,STMP4,$OBUFF' 

;************************************************************** 

~12~****§I~~~!i,~~~~tl******************************** ****** •• ** 
,~~~~~RIT$~~t~t! TO ASCII AND 

OTOA$,REGIN,ST~P4+2,$OBUfl 
;***************************"*********************************** 

?t~!****il~tl,i§2~2t******.*****.*** •• **************** .* ..... * •• 
;CONVERT STMP6 TO ASCII AND 

OTOA$,BEGIN,STMP6,$SOBU,;STORE AT $SOBUF 

MACYl1 30A(1052) 12-0CT-7B 16:36 PAGE 20 
DOUBLE PRECISION 

END: 

.************************************************************** 

~t~~****~t~~~!i,ii2~~1********.~********************** ••• *.****. 
, ;CCNVERT $TMP6+2 TO ASCII AND 
OTOAS,BEGIN,STMP6+2,sson6i'0RE AT SSOBUI 

, **** :IIr** It.* ******* ***.* .. :IIt* 'A ********* **** It ** * ** ** ******_"* **** **. 
MSGN SP6 
HSGN$,BEGIN,SP6 ;ASCII MESSAGE CALL WITH COMMON HEADER 

P.NDIT$,BEGIN 

JMP LOOP 

STARS 
•• **************************.*********************************.**** 
:SBTTL FLOATING POINT DIVIDE ROUTINE 
;* THIS ROUTINE DIVIDES THE CONTENTS OF ACI BY ACO 
;' AND LEAVES THE RESULT IN ACI, 

STARS 
•. *********************************************************.** •• **. 
~(rDIV: mF i~CO l~ACI mmhs~~p~~M~PONENTS 

HOV ~18640Af-(SP) ;PUT CO!TROL WORD ON STACK 
~f~ pe,EXPE T $~~ifi~~ATE EXT EXPONENT 1$: 

•• ******iI~ai**************************.************** ************* 
:§BTTL 'LOATING POINT ADD ROUTINE 

~: tnf~ ~~~T~~EyA~~SD6U~ ~~N+H~T~o~~wt~~ ~~P~~€NTS· 
I- ARE CLOSE ENOUGH TOGETHER SUCH THAT AN ADJUSTMF.NT 
;' OF THE REAL EXPONENT LEAVES A NON-ZE"O NUMAER. 

•• ******~t~~~**************.**********~*************** ************* 
nTSUB: MOV SP,-SUBFLG ,SET SUBTRACT FLAG 
FLTADD: CMP ~ACO,SACI ;CHECK SOFTWARE EXPONENTS 

m 4~ 

SEQ 0018 

SEQ 0019 



fPBC DEC/XII SYSTEM EXERCISER MODULE 
XFPBCO.Pll 12-0CI-7B 11:59 

003642 ' 

177703 

171703 
000026 

Mmg 
000002 

001262 

FPBC DEC/XII SYSTEM EXERCISER MODULE 
XFPBCO.P 11 12-0CT-78 11 :59 

1087 00~642' 017600 000000 
1088 illl!l: illlli 888m 18ig 
lh} 88 m: ulu6 88ggg~ gg ;~~; 06 : oo~ m 00 00' H 705 888M 

W~ °mr O1O~Oi 8 ~; 8H 8 mm 0§3 109 

g8ilj~: b~ml 1m 177775 

88 ~ 6; 8!~~8 iig~ 'Tt it I' mm 
og 7 g: M U hsi 80 ~46' 073037 mm 

T3 
88 7~~: 8p705 gopr 04~M 177770 

I Ii o ~ '062703 000060 
00 ~o' AW~4 

ills 
og 7 2' 0 7 177775 

8s488F gl~m 177776 
Iff oo~oo ' 0~2703 000060 

11 8 004012' 110344 

1m 882813; p~~~4 8q084q 
0048 4' o~ F~ 1M 

l~~ °U ~: 81~ 05 
000002 

80~i 6' 0: ~gl il~! 177770 
00 42' 0 270 000060 
884 ~8: ~W44 177775 

lUi o : 54' 5~1 
884g~6: 8mg 
og48f 063t 

177774 

un 000060 

80~ ~: r :: 8g8m 804876' H744 

fBi mm oum: oHm 
IB 83UH: mm il!! 004116' 

l14~ 

MACYll 304(1052) 12-0CT-78 16:36 PAGE 21 
FLOATING POINT ADD ROUTINE 

IACCUMULATOR 1 IS LARGER THAN ACCU~ULATOR 0 
HOY JACI,R2 IGET OPERAND R SOFTWARE EXP 
SUB ACO~~2 ;GF.T DIFFER~NCE IN SOFTWAR~ EXP'S 
m l,N. mAN~IFWA8ELNb~ '~Egmg 
NEG R2 ;RESULT IS OPERAND R 

kREXP ~l,ACO IRFLOAD THE EXPONENT 

1$: kREXP tS75,ACO ~mE m~~fN;t;u~Ou~A~m~F. 
fACCUHULATOR 0 IS LARGER THAN ACCUVULATOR I 
2$: MOV !ACD'R~ IGET SOFTWARE EXP OF OPERAND A 

~MV tg~'~AC{GET DIF~~~~~C~of~wi~~'~xp,S EQUAL 
CMP 2,#~7. IEXP WITHIN DBL PRF.C RANGE? 
DGE 3~ IBRANCH IF NO NEG R 
kREXP =S,ACI IRELOAD THK EXPONENT 

~ACCUMULArOR 0 IS MUCH LARGER THAN ACCUMULATOR I SO RESULT IS 0 
j$: LDKXP #-75,ACl IFAKE EXPONENT SO HARDWARE 

4$: TSBSUEB~F SUBFLG ~i~i~g~E~~~I~Ag+?OF ~ANGK 
BR t~O' ACI 
ADDF A~O ACI IEXECUTE THE ADD 
~~~ 'lo6400~-(SP) ;PUT CONTROL WORD ON STACK 
CLR sfi~~~~F. T ~~~~fU~d~fRi~+ ¥~~gNENT 

SUBFLG: ~~BRD PC IRETURN 
~TARS 

!~:;;~**C~:;~:;*;~~:;i:~*:i;:~;*;~*~~;:~*:;~i~********************* 
S:THIS ROUTINE CONVERTS A 32 BIT FLOATING NU~BER TO AN OCTAL 
I*ASCIZ STRING IN THE FOLLOWING FOR~AT: 
~: 
(. , . 
~: 
(. 
(. 

WHERE 
w XXX YYY ZZZZZZ 

I-THE ROUTINE IS CALLED AS FOLLOWS: ;: 
~. ~~~BER PC,$FL20 IADDRESS OF NU"RER TO CONVERT 
I" ~¥~~~R ;ADDRESS OF BUFFER FOR ASCIZ 
;,***************************************************************** 

MACY 11 30A (1 052) 12-0CT-78 16: 36 PAGE 22 
CONVERT FLOATING BINARY TO OCTAL ASCIZ 

SFL20: MOY ~t~~RO ;GET ADDRESS OF DATA 
ADD ~b}~~l ~~3¥U~Ic~ij6U~~T~CWORD IN RI MOV 
MOY rl!,8. 

;PUT FIRST DATA WORD IN PO 
MOV IGET ADDR OF BUFFER 
ADD 2~~R4) ADD ~~8¥U~~R~~Ni¥8pO~NB~~f}~R MOYB g~ii$R4) MOV ;5ET SOB COUNT FOR FRACTION DIGITS 

1$: HOV 1 R3 ;GET LSS'S OF FRACTIO~ 
RIC rb~R3 m~~ ~M mh ADD 60, 3 
HOVR ~§-~~4) ISTORE IN BUFFER 
ASHC ft5,t~ ;SHIFT NUMBER TO NEXT 3 nITS 
SOB ICONTINUE fOR 7 DIGITS 
MOV RI R }GET NEXT DIGITS 
BIC rft~R3 mH m~ Ism ADD 60, 3 
HOVD 1 -( R4 l I STORE IN BUFFER 
Move n 6'-bR ) ;PUT SPACE IN BUfFER 
ASHC '21~~ MOY ;SET SOB COUNT 

2$ : HOY I'R3 ;GET LOW WORe 
8IC rb~R3 I~ASK 3 Al TS 
ADD 60, 3 ;HAKE THEM ASCII 
MOVB ~~-g4) ~m: I~MU~F~hs ASHC S5'S~ SOB ICONVERT THEM 
HOY RI R ~ONLY W~NT I BIT BIC !6~1~33 ADD ;~lU{E IT ASCII 
HOYB 3 !(R4) IPUT IN BUFFER 
MOVD r~'-tJ IPUT SPACE IN PUFFER 
MOVB 4 ,- R4 
ASH i!~~ ;GET FIRST 3 BITS OF EXPON ENT 
HOV ISET SOB COUNT FOR 2 DIGITS 

3$ : HOV 
l!fPR3 

IGET LSB'S Of EXPO~E~T 
BIC !~m M~T~SCII ADD ~0,~3 
MOVB ~~-W) ~STOH" IN BUFFER 
ASH IGET NEXT J BITS 
SOB ",,~~ ICONTINUE 
MOV Rl R IGET LAST 2 BTTS OF F.XPONENT 
BIC rb~R3 IMAKE SURE ONLY 2 BITS 
ADD 60, 3 IHAKE THE" ASCII 
MOVB 36-( R4l $~6~R~pI~~B~~F~fiFFER MOVB B4 '-lR l MOV8 40c R4 BIC reo ;GFT SIGN BIT (IT WAS EXTENDED) 
ADD 60,~0 ,"AKE IT ASCII 
MOVB 0,-(R4) ;PUT IT IN THE BUFFER 
RTS PC 
~TARS ;§****** **********************.*********************************** 

• 8TTL CONYERT FLOATING DOUBLE BINARY TO OCTAL AselZ 
I" 

SEQ 0020 

SEQ 0021 



fPBC DEC/XU 
XfPBCO.Pll 

SYSTEM EXERCISER MODULE 
12-0[1-78 II :59 

1143 
1144 un 
}14~ 
h~o 
HH 
~m 

il55 1 ~~ 1 58 

i 13 
1 6~ m3 
116~ un Hn 
HH 
m~ 
w~ hn 
P80 
1m 

lU~ 
lU6 

IB7 
1lBB 
lt3& 
un 
1194 
1195 

m~ 
119B 

OOOOgO 000016 

8888 ~ 000006 
177500 

177772 
388m 
177752 
000004 

000002 
000005 
177770 
000060 

177775 

177176 
000060 

mm 

FPBC DEC/X11 SYSTEM EXERCISER MODULE 
XFPBCD.Pll 12-0CI-78 11:59 

004262" 

004262' 010046 
23~~64: 818116 
004 ~S' gl6'08 
004 74' t6701 
884180: sum OO~ o~, 086101 
004 10' 0 5202 

gg1Il~: mm 204 9" 00550l 
081 6: 8m Sa 
004332' 00550i 004334' 06270 
S813l~: Sloog 
004J50' 0 !~o 
g8m~: gl m 
om~8: 00 207 

004360' 

g81m: 8ma7 

88m2 : 8P~8l 00440~' 00~76 
88m~: 8W8~ 
0011r 022~6 o '00140 
804 ~. 016703 
0044 r 84~W 
88U40: 0~1 ~ smn: sum 

000562 
000560 
177771 

000536 

8gym 
04140~ 

888Ho 

000002 

8~~~8~' 1 7 54 
000002 

000002 

880430 
1 mz 
000412 
000404 

000130 

000074 

KACYll 30A(1052) 12-0CT-7B 16:36 PAGE 23 
CONVERT FLOATING DOUBLE BINARY TO OCTAL ASCIZ 

;*THIS ROUTINE CONVERTS A b4 BIT FLOATING 
;*ASCIZ STRING IN THE FOLLOWING FORMAT: 

NU~BER TO AN OCTAL 

1: 
'* .* 
~. 

WHERE 

U VVV www xxxxxx yyyyyy ZZZZZZ 

U = SIGN BIT 

!: ,. V = a-BIT EXPONENT (RIGHT JUSTIf lED) 
W = FRACTION BITS(51:51) (RIGHT JUSTIFIED) 
X = FRACTION BITS (50:35) 
! ~ mHIg~ m~ amn I: 

~:THE ROUTINE IS CALLED AS FOLLOWS: 
h , . JSR PC,$FLD20 

NUMBER 
BUFFER 

;ADDRESS OF NUMBER TO CONVERT 
)ADDRESS OF BUFFER FOR ASCIZ j. 

STARS 
.J***************************************************************** 
~FLD20: MOV J~SP)l1$ ;GET ADDRESS OF DATA TO CONVERT 

ADD (Sp) ;ADJUST RETURN PC 
MOV §p ),2$ ;GET AODR Of BUffER 
JSR ,$FL20 ;CONYERT MS 32 BITS 

m :~m 
MOV ,PUT ADR OF BUfFER IN RO 

m 
CLRB 
MOV 
ADD 
MOV 
MOV 
MOV 
HOV 
MOY 
BIC 
AOD 
MOYa 
ASHC 
SOB 
MOV 
BIC 
ADD 
MOVB 
MOYB 
ASHC 
SOB 
RTS 

;ADJUST TO END OF BUFFER 
;PUT TERMINATOR IN BUFFER 
;GET ADDRESS OF DATA TO CONVERT 
;AOJUST TO LOWER 32 8ITS 
,SAVE THE DATA 

mt \:g8~ m~t 
;GET LS 32 BITS OF DATA 
;MASK 3 BITS 
,MAKE THEM ASCll 
$Ht ~MU~F~hs 
;CONTINUE 
SmyL~A~j ~Ifih 
;~AKE IT ASCI! 
;PUT IN TABLE 
,PUT SPACE IN TABLE 

;CONV~RT NEXT 16 BITS 

.SBTTL RANDOM NUMBER GENERATOR ROUTINE 

,*THIS ROUTINE IS A DOUBLE PRECISICN PSEUDO RANDOM NUMBER GENE~ATOR 
;'WITH A RANGE Of 0 TO 2(+33)-1. 

NACY11 30A(1052) 12-0CT-1B 16:36 PAGE 24 
RANDOM NUMBER GENERATOR ROUTINE 

;*CALL: 
': ~~¥URN PC,$RANO SS£~~&R~H~E~~U~~~ERANDO~ !* ;;NU~BER WlLL BE IN 
;* ;i$HINUM,$ ONUM 

STARS 
;;*.*.*************************~**********.*********** ************* 

$RANO: ~g~ ~~=:!~~1 
MOY R2 - SP 
=g~ ~h~=U~:R~ m 407,R2 1$: 
ROL P1 
INC R2 
BNE Ii 
~8g ~lONUM,RO 

t88 i~~~~~fi~l 
ADC RI 

Ag~ R~~4J~5'&~ MOV R1. HINUH 
MOV 1S" +,R2 HOV SP +,Rl 
MOV SP +,RO 
RTS C ;;RETURN 

AND 

129 
129 

;;******~I!a~***************************************** ** •• * •• *.***. 
,SBTTL FLOATING POINT NUMBER GENERATOR 
;* THIS ROUTINE GENERATES TWO RANDOM FLOATING POINT NUMBERS 
;* IN EITHER SINGLE OR DOUBLE PRECISION. FOR SINGLE PRECISION 
$: itl~B~U~B~~~ ~~5R~fiO~fiDsJ~pgT~:g ~¥2p~:~P2. DaUBLE PRECISION 
;* IN EITHER SINGLE OR DoDBLE THE EXTENDED EXPONENT IS STORED 
;* nA~~EGO AND SREGI. 
L- a****.***.* •• *.*******************-* •• *.**.*****.*.* •• *********** 

ftiggtl ~g~ ~5fig~f~a& i~ff ~s~t i~~Gf~ F8U~ WORD NUM~ERS 
MOV ,STMPO,R2 ;GET ADDRESS TO S~O~E WORDS IN 

1$: MOV 2,Rl ;SET NUMBER OF WORDS TO 2 
2$: JSR C,~RAND ;CET RANDOM NUMBER 

~~~ ~~, 1 mmflTI~E~Es 
CMP #2,SOBOBL ;DOUBLE PRECISION? 
BEO 4S IBRANCH IF YES 
MOV IRINUM1R3 ;GET EXPONENT PANT 
~~~ ~i~i~,R3 ,CHECK FOR MINUS ZERO 
BEQ A IBRANCH IF MINUS ZERO 

=g~ ~Lm==fm: m~~ mg~ 

3$: 

4$: 

SEQ 0022 

SEQ 0023 

) 
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FPac DEC/XII SYSTEM EXERCISER MODULE 
XFPBCO.PII l2-DCT-78 11:59 

000004 

000004 

1$: 

MACYll 30A(1052) l2-0CT-78 16:36 PIGE 26 
FLOATING POIBT EXPONENT EXTENSION 
2$' ASH tA2 RO ;GET ACCUMULATOR NU'SER 

• 8MOIVC 17iR477,RO ; 
O£ 2 IG,EDDREa'STSEOF 

3$: 

SPt: 

ASH 1-~~R2 ;;EXT~NDED EXPONENT AID~ ~OaO:~~2 ;GENERATE INSTRUCTION 
B S 3fi ;TO GET EXPONENT 
5 EXP Ac6t 3 ;;iETD TEXOP~~i~~DED EXPONENT m ~~, R2) D 

m 1~0~~4$ 
LDEXP R~:A~O m ~C,-(SP) 

MSGl 
m~UFF 

SEQ 0024 

SEQ 0025 



YPBC DEC/XII SYSTEM EXERCISER MODULE MACYll 30A(1052) 12-UCT-18 16: 36 PAGE 21 
XfPBCO.Pll 12-0CT-18 11:59 FLOATING POINT EXPONENT EXTENSION HQ 0026 

U~~ "T" '3"'!" 
~OBUFF 

88~ g~: 80m: r 69 ~ ~~BUFF 

lIn g o~ 6F 8g~!8 : 
sb116: o¥~ ~ " ~ O~UFF 

1 ~ 77 

h!~ 005 70" b05540" SP2: MSG7 

°liBr 8°~lr m~UF 
m~ S 1" 08~ ~" mw un 3d sr 88~ogr ~I~~BOF 

i OBUF 

Ill! !ilili H~l!~ 17~h7 
SP3: M5G4 

35 iF&BUF 

t d li~ i~ U!!U: ~~FlBUF 
h3 1 ~~77 

SP4: HSG5 m; 005 ~r 8850~r Ag~~FF 
m~ : 0 gio : m~UF 139l 005 40" 005364" 

IH5 88§~H: bZ~W" 177777 

39~ SP5: MSGa 
005 46" 004 6" ~mUF 

In~ 005 50" 005r1" 
gOTf 005 or ~rLBUF 

t:d 08!! ~6: I¥li ~ . 1 ~~71 
005 6" 05504" SP6: M5G6 

1m 005~6~" 0506f ~OBUFF 

1405 88~ ~~; 88m: SG2 
~OBUF1 

1406 mp: 83~i8r SG2 

1407 ~mUF 40a 005 ~4" 005 6 " un mM: 88m: m~Ul 

un 005302" 177777 177777 

14H g05304" 0r045 BUgtS ~~ml 
MSGl: .lSCIZ "' OATAl DATA2l" 

ill~ 88m~: g sUI 
Ilia 

8Ho~8 
005~34" 8~004 o 040 o 004 

1m S8~(~: 0 88~8 020040 mm im m b: onm 040504 

0008~8 HSG2: .ASC1Z " " 

FPBC OEC/Xl1 SYSTEM EXERCISER MODULE MACYU 30A(1052) 12-0CT-78 16:36 PAGE 28 
XFPaCO.Pll 12-0C1-7B 11 :59 FLOATING POINT EXPONENT EXTENSION SEQ 0021 

1423 805364" 000045 MSG3: .ASCIZ "'" DAtA2%" 1m 05166 " °fS45 8~8&:8 8~8U8 M5G4: .ASCIZ "% DATAl 
005 ~4" 8 0 40 

U!~ 88~4~: 8m 
o 0040 88m 
8i

o04O 
US 0054~6" 8405~4 

828m mm m~ F m848 
143! 88~m: g}gm 0~8m 028040 
14~ 840524 8Mt~ 
UI~ 

005454" 4 ij04 
mm: o~g 

846°t8 m8~g 
M5G5: .ASCIZ "% DATAl DATAH" 

U~ 8854~O' 030jOi 54 6" 052 0 O~IYOl 
1HJ mm: 8~~fa o~ gal ~mj~ MSG6: • ASCIZ "' DATAl D ITA2%" 

144 0055~0" OJ 04 h~8: 
la: 8m ~: 8 1f31 00 04 
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XFPBCO.Pll l2-0CT-76 11.59 FLOATING POINT EXPONENT EXTENSION· SEQ 0028 

1443 005540' 020045 020040 020040 IISG7. .ASCIZ .\ DATAll' 1444 885546' U8040 8m48 8m3~ 1m ~~54' 040 o 62" 0524 8~~~i8 82~~U ··llli ~b~n: mPi MSG7 •• .ASCIZ "' DATA2\" 

08du: 8 
8485~~ d 42~ 

m °85~17" 84ij 8m3~ 8m4~ IISG8. .ASCIZ "* DATAl DATAn" 
o ~ if 020 4 1m 88 ~ ; 0~8m 8~8m md8 

14~~ 88~t; ~ 00~8 8 ~m sum 1~5 o 5 ii~" 0~845 
1459 000001 .END 

FPDC DEC/XII SYSTEM EXERCISER MODOLE HACYll 30A(1052) 12-0CT-76 16:36 PAGE 31 
XFPBCO.Pll 12-0CT-78 11:59 CROSS REFERENCE TABLE -- USER SYMBOLS SEQ 0029 

me g88Am 
!!II ADDRn= 01000 

lSi °g01Or ~03 tnT 88U e ~n 452 456 522 534 544 ~96 BEGIN 000 OR 430 442 546 574 586 600 

m 641 650 657 661 740 ~52 m 766 832 844 854 

d~ 696 906 910 924 936 51 967 974 q6l 965 

DITO = ooor~ 286 

elll! ; 811 8 ~~~ 2 5 BIn ~ 8 0 88 P Glif :; 81888 
BIr ~ = b OO~ 2h m~ 
BIT = 0 00 284 

np :; 8888~8 ~3f 8IT~ = riO n DIT6 = 00 00 

GIn ; &188 jH 
m~KS:; ~8 ~Jf Ul 88 = Itl 

BT Di = 104t U2 
CDATI:~ 'lime 31~ L 

324 bO~OrR 169 mrs= n!~ 1R ml §W 
END = 4 g 328 

570· 612" 637- 136" ERR YP 0l~ R 1~3~ 
426" SIB" 826" 880- Q20* 917* 

mUT= m5 OR 
lOr 1~8~ 1m 12~6# 

FLTaDD 0031 04R m 671 711 714 775 1028# 

ttM~ 881 ~ge Ij62· Imfl FLTMPY 00 434R 364 74 393 396 477 485 493 557 674 694 693 703 m· ~8~ 195 m· 86~ m# FLTMPO 005124R 7~6 46 sh· 86B" 890 1361# 
FLTNPl 005 34R m" 809" 848 900 1362# 
FLTSGL 004 66R l~W 
FLTSUI f835fOR m

f 
49B 511 564 729 783 808 821 974 102H 

GETP! = 44 5 
mg~ = A833UR 3~7 

mm= mmR h~ 430 522 574 616 641 740 832 884 924 951 
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XFPBCO.Pll 12-0CT-78 11.59 CROSS REFERENCE TABLE -- USER SYMBOLS SFQ 0030 
ICOIIf 

!III 
l&a8~T 
In 
=~&h~= 

ill 

989 

aOOSI ,Ii I Ul' "igi ~ 548 600 629 661 766 858 910 936 985 

M cj = MSG 

If!' 
=~8 BU m~ lUS Ina nn# 1398 1404 1406 1408 1427# 

=~8~ I~! =!~t ~~ atiff = l~' In 
p4 P! 64¥ In mu m m m OPBI = 196 197 

orDAS = 104420 d' d ~4 itt 650 657 752 762 844 854 967 974 

JJI~l 1111 168 3071 

III ~R!Y~ = Jo O! 

on , 'I Ii' ~ U t )1 

ll~ 
3541 

T 81 liR SUA R R 
Mtjo 0 ~ » ml ~ig30 SUOIJ: 517 

UI In MUD 8 ~1 B 91 

FPSC DEC/XII SYSTEM EXERCISER MODULE HACYlI 301(1052) 12-0CT-78 16:36 PlG~ 3J 
XFPBCO.Pll 12-0CT-78 11:59 CROSS REFERENCE TABLE -- USER SYM80LS srG 0031 

, 'IIPI' '~li 1m' 1247 1259 1263" 12659 

8 4 !~R 
, !,1'jC 19~ 

SPS 
45i 

226 
SP~ ~~a ~oo mu SP 

!811 i: iii 10 
SP Iml SP4 

II! fi m 9 6 m m nl m m i~ n m~T 'r l6 353# 

~mLC o r 
'1I1i 

1056 1063· 1065# 

SVRi II,~i SVR 
SiR 
SYH 
SYR5 

m~j~! l§~ SYR6 
mm= 

ilil 
320 ~m mg mn ma m: 126# 327# 32PV 329. 310" 33ln m# J43U 

m~OR IIi3ili :mOR 21~ 
m2G o HR ~ 2 
SlCO 005 46R 360 363· 370' m: 381" 

fiJ: 
39b* 395" 399' 403" 418" 464" 472' ail: m: ~li: m: :j~~: m: 5E2" 670' 673" 680* fB2 

1m' 786" 192" 794 ROO" 
80 9 9 101 1028 1044 1046 131~ 133PU 

SACl 005050R ~i~: m p. II~: ~j~. m: f ~~r m 414 420' 423" 424 
H* 506 m: 515* m· M· 5· 5 8 6 6 fi82* 686 09, m lim 

'II!' 
m 773' m m= m· 794" m. bO ... * b04 

T 
864" R78 1017' 10?E 

SAC2 005052R In· 1~3~ T* 415" 416" 424 467" T 4R7' 497 ,03 

q= ur df: 5 ~ orO" m· 72~ 723" 7 4" IHq# 726' 734 
~ 4' ~ 5" a~ • nr 8 6 

SAC3 005054R 3 • 03 6 5" 7 1 72. (.04* 813 
8 5 134U 

ImUF 88JHi~ 1~1~# 529 m m 747 m 891 931 
13361 1365 1375 DRS 1~'.l7 

m~D 8S lh~ U m ~37 889 899 m~ 527 537 79 589 929 93~ 1165 
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XfPBCO.Pll 12-0CT-18 Il :59 CROSS REFERENCE TARLE -- USER SYMBOLS o ~ (~ 0032 

rNUM 

OOS060R Bib 121i 1~r m~ 1253 1343# 
LaNUM 005056R 

1~1 1 3" I~W OBUFF 005D6~R 44~ qi" 
5 6 650 844 896 960 1344# 1367 1377 1391 1403 

ORun OOsr R lU • 14 5 
RAND 882M REGD 392 463 470 490 55~ 56? 563 565 669 f,eo 70: d 780 m ~64 m 873 ~~5 1~~B 1m" $REG1 DD473DR 

d~* 
~81 64 482 701 774 782 792 

$REG2 DD4132R 1aU: 442 479" 510 534 559" 586 676" 728 752 7BQ* 820 
844 896 1~~3t $REG3 OD4734R 40r m· ~~t 

512 544 563" 596 716" 730 162 B10* 822 
85 1335# 

$TMPD DD47D6R 35 m 4 1 469 d~i 552 560 621" 623 661 681 771 779 r 8 0 
124i 1291 1~~3~ r MP2 8&Hm 6U- m ~~~ a~ • 47 !b 1mr TMP4 509 ~i~* 606 633 635 650 668 

7 2 78 791 915 930 940 942 945 960 

STMP6 OD4122R ~~~. IUDH 499· 53~ 561" 5~0 607" 609 626 634' 635 651 914* 

UFLBU 
ODS002R n ~d ~w ~~ m a43 m I§W 1331# 1369 1319 1387 1399 

OBUF 885t~~ 45f 54~ m 657 762 854 906 974 1352~ 1371 1381 1393 14Q1 
OBUl OO~ t R IH # BM 1330n 1331# 136U 1362# 1331# 1336# 

• ABS. 000000 
005664 88~ 

ERRORS DeTECTED: 0 
DEFAULT GLDBALS GENERATED: 

~~~~f~~~rp~C~/~~L~~~~i3~H=DDXCOM'XFPBCO 
RUN- IME RATIO: 33~6=4.8 
CORE USED: 7K (1 PAGES) 


