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PROGRAM DOCUMENTATION
NAME BAS1C=MTHPAK DUCe 70181832000 REVe A PAGE 1

NAME BASIC=MTHPAK DOC. 70181832000 REVe A Bs100010
Bs100020

85100030
DESCRIPTIUN BASIC=16 ARIIHMETICs CONVERSIONs LIBRARY FUNCTION ROUTINESBSI00040
Bs100050

Bs100060

REVISIUN HISTURY 85100070
REVe DAIE ECO NO. Bs100080

A RELEASED BsI00090
BsI00100

BsI00110

Bs100120

BsI00130

Bs100140

DOCUMENTA I JON KEFERENCES Bs100150
TITLE DOCe NOe Bs100160
BASIC=16 USEK'S MANUAL 70130072543 Bs100170
Bs100180

Bs100190

85100200

85100210

Bs100220

} 85100230

COPYRIGHT 1971 BY HUNEYWELL INFORMATION SYSTEMS INCes COMPUTER Bs100240
SYSTEMS DIVISIUNs FRAMINGHAMs MASSACHUSETTSe CONTENTS OF THIS Bs100250
PUBLICATION MAY NOI BE REPRODUCED IN ANY FORMs IN WHOLE OR IN Bs100260
PARTs WITHOUT PERMISSIUN OF THE COPYRIGHT OWNERe ALL RIGHTS BsI00270
RESERVED Bs100280
***************************************i*******************************B5l00290‘
EJCT Bs100300
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* NAME BASIC=MTHPAK DOC. 70181832000 REVe A PAGE z
0031 * Bs100310
0032 * Bsl00320
0033 SUBR L$22 DOUBLE WORD LOAD Bs100330
0034 SUBR H$22 DOUBLE WORD STORE BsI00340
0035 SUBR N$22 TWO'S COMPLIMENT A FLOATING POINT NUMBER BSI00350
0036 SUBR  5%22 FLOATING POINT SUBTRACTION BsI100360
0037 SUBR A$Z2 FLOATING POINT ADDITION Bs100370
0038 SUBR D$2¢ FLOATING POINT DIVISION BSI100380
0039 SUBR M$22 FLOATING POINT MULTIPLICATION Bs100390
0040 SUBR E£$22 FLOATING POINT EXPONENTIATION Bs100400 .
0041 SUBR MS$11 INTEGER MULTIPLY 85100410
0042 SUBR  FINT INTEGER TO FLOATING POINT CONVERSION 85100420 |
0043 SUBR IFLT FLOATING POINT TO INTEGER CONVERSION Bs100430 .
0044 SUBR  TINT TEST FOR INTEGER Bs100440
0045 SUBR  SGNF SIGN FUNCTION Bs100450 .
0046 SUBR ABSF “ ABSOLUTE VALUE FUNCTION BSI100460
0047 SUBR ABSsABOF B5100470 .
0048 SUBR  RNDF~ RANDOM NUMBER FUNCTION 85100480
0049 SUBR INTF GREATEST INTEGER FUNCTION Bs100490 .
0050 SUBR  LOGF <« NATURAL LOUGARITHM FUNCTION Bs100500
0051 SUBR ALUGsLUGF BsI00510
0052 SUBR  EXPF-— NATURAL ANTILOGARITHM FUNCTION Bs100520
0053 SUBR  EXPsEXPF Bs100530
0054 SUBR  SQRF -~ SQUARE ROOT FUNCTION Bs100540
0055 SUBR  SQRTsSURF B5100550
0056 SUBR  COSF .- COSINE FUNCTION Bs100560
0057 SUBR COSsCUSF 85100570 .
0058 SUBR  SINFv SINE FUNCIION Bs100580 .
0059 SUBR  SINeSINF Bs100590
0060 SUBR  TANF ~ TANGENT FUNCI JON Bs100600
0061 SUBR ATNF « ARCTANGENT FUNCTION Bs100610
0062 SUBR  ATANsAINF Bs100620
0063 ENT  PPIZ LAST WORD OF BASIC=MTHPAK Bs100630
0064 * Bs100640
0065 * Bs100650
0066 ExI ERR ERROR REPORTING ROUTINE BsI100660
0067 EXI M1 Bs100670
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* NAME BASIC=-MTHPAK DUC, 70181832000 REVe A PAGE 3
0068 EXT FMi Bs100680
0069 * Bs100690 .
0070 * Bs100700
0071 REL Bs100710
0072 * Bs100720 ¢
0073 * Bs100730

0074 EJCT 85100740
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* NAME BASIC-MTHPAK DOC, 70181832000 KEVe A PAGE 4
0075 * B5100750
0076 * BsI00760
0077 * SIGN FUNCI ION BsI00770
0078 * 85100780
0079 * CALLING SEWUENCES BSI00790
0080 * Bs100g00
0081 * JSI1 SGNF 85100810
0082 * DAC ARG ADDRESS OF THE ARGUMENT Bs100820
0083 * seseo o KETURN RESULT RETURNED IN THE A AND B REGISTERS Bs100830
0084 * ' Bs100840
0085 * Bs100850 !
0086 * 1HE ARGUMENT 1S5S LUADEDs AND IF ZEROs THE ROUTINE EXITS WITH 85100860
0087 * LEROe OIHERWISE THE SIGN IS STORED INTO THE C BITs AND FLOATING 85100870 ¢
0088 * ONE 15 LOADEVe IF IHE C BIT IS Skls THE A REGISIER IS TWO'S COM- BSI00880 |
0089 * PLIMENIEp 10 GENERAIE FLUATING POINT MINUS ONE. 85100890 !
0090 * BsI100900 !
0091 * 85100910
0092 VO0LU 0 000000 SGNF DAC * % ENTRY Bs100920
0093 UOOUl 0 0< 0V00UO LDA SGNF LOAD THE ARGUMENT 85100930
0094 000UZ 0 10 VD070 JS|  LARG | X BS100940 |
0095 UOOULS 10104V ' SNL SKIP 1F NUN=ZERO 85100950 °
0096 UOVL4 =0 Ol V0120 JMP®  LHIS+1 IF ZEROy RETURN WITH ZERU Bs100960
0097 UOOLULS 140320 CSA STORE ARGUMENT SIGN IN C BIT Bs100970
0098 UOOUVG 140040 CRA LOAD FLOATING POINT ONE BsI100980
0099 UOOU/ 000201 1AB X Bs100990
0100 VOO1LV 0 02 Ull4s LDA Fl X 85101000
0101 vooill 100001 SRC SKIP 1F SIGN IS POSITIVE BsI01010 ¢
0102 vovl< 1404017/ TCA TWO*'S COMPLIMENT TO GENERATE FLOATING POINTBSI01020
0103 * MINUS ONE LF SIGN IS NEGATIVE 85101030
0104 V0013 ~0 Ol UOl<0 JMP®*  LHIS+!L RETURN 85101040

0105 ’ EJCT ‘ BsI101050
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* NAME BASIC=MTHPAK DOCe 70181832000 REVe A PAGE 5
0106 * Bs101060
0107 * Bs101070
0108 * ABSOLUIE VALUE FUNCTION Bs101080
0109 * BsI01090
0110 * CALLING SEWUENCE: BsI01100
ol1l * BslOl110
o112 * JST  ABSF , Bslol120
0113 * DAC ARG ADDRESS OF ARGUMENT Bslol130
0ll4 * eeceesKETURN FLOATING POINT RESULT IN A AND B REGISTERS BS101140
0115 * BsI01150
0ll6 * BslO01160
o117 * IHE ARGUMENT 1S LUADEDs AND 115 SIGN IS TESTEDe IF THE SIGN BSIOL170
0118 * IS MINUSs IHEN IHE FLUAIING POINT ARGUMENT IS TWU'S COMPLIMENTED., 85101180
0119 * BsI01190
0120 * Bs101200 -
0121 VOULLl4 0 000VOO  ABSF DAC  *x ENTRY BslOlz210
0122 VOOL> 0 02 UOOL4 LDA  ABSF LOAD THE ARGUMENT Bs101220
0123 VOUle 0 10 VOO0/0 JSI  LARG X Bs101230
0124 000L/ 10040V SPL SKIP IF POSITIVE Bs101240
0125 V00¢U 0 10 00122 JST  Ns2e2 COMPLIMENT IF NEGATIVE Bsl01250
0126 V00ZL =0 Ol V0140 JMP*®  LHIS+L RETURN Bs101260

olLav EJCT BslO1270
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% NAME BASIC~MTHPAK DOC, 70181832000 REVe A PAGE 6
* Bs101280
* Bs101290
* RANDUM NUMBER RUUI [NE Bs101300
* BslO01310
* CALLING SEWUENCE: 88101320
* Bsi01330
* JST  KNDF Bsl01340
* DAC ARG ADDRESS OF ARGUMENT Bs101350
* eecosoREIURN RANDOM NUMBER RETURNED IN A AND B REGISTERSBSI01360
* 85101370
* BsI01380
* ITHE ARGUMENT IS LUADEDs AND LF POSITIVEs THE HIGH PART OF THEBSIO1390
* ARGUMENT IS SAVED 10 1N1TlALIZt A SEQUENCEs AND IHE ARGUMENT 15 85101400
* RETURNED AS A RANDOM NUMBER. IF THE ARGUMENT IS NEGATIVEs ITS SIGANBSIOl4l0 |
* IS SET POSL1iVEe IF ZEROs THE LAST NUMBER GENERATED IN THE Bs101420
* SEQUENCE 15 LUADtD. IHt A REGISTER IS MULTIPLIED BY 5%%54 AND THE Bs101430
%* RESULI |5 SAVED 10 bENEKATE THE NEXT NUMBER IN THE SEQUENCEe THE Bsi01440
* EXPONENT IS INIIL1ALIZED TO ZERO PLUS THE BIASs AND THE RESULT IS Bsl01450
* PACKED INTU PLUAIING POLNT FORMAT. Bs101460
* BsI101470
* Bs101480
RNDF DAC L ENTRY BsI01490
* 85101500
» LOAD AND TES! SIGN UF AKGUMEN] BsI01510
* BsIOls520
L.DA RNDF LOAD THE ARGUMENT BsI01530
JSi LARG Bsl01540
CAS FO TEST SIGN OF ARGUMENT Bsi01550
JMP RNO3 POSITIVE = INITIALIZE A SEQUENCE 85101560
LDA RND1 LERO = LOAD LAST NUMBER GENERATED BsI01570
* Bsi01580
* HERE IF NEGAIIVE OR ZERU 85101590
* Bsl01600
Ssw NEGATIVE = SET SIGN POSITIVE BsiOlelo
JSIT M$1l1 MULTIPLY BY Bsl01620
bAC K5ED SXRS BsI01630
STA RND1 SAVE TO GENERATE NEXT NUMBER IN SEQUENCE Bs101640
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* NAME BASIC=MTHPAK DOCe 70181832000 REVe A PAGE 7
0165 V0034 0 04 V0152 STA  EXPT Bsi01650
0166 VOU3> 0 0<Z V05172 LDA C200 INITIALIZE EXPONENT TO BLAS Bs101660
0167 LOV36 0 13 V0152 IMA  EXPT BslOle70
0168 UVL3/ 0 10 V0202 JSi NORM FORM FLOATING POINT NUMBER Bs101680
0169 UOV4U 0 12 V00<2 IRS  RNUF INCREMENT FOR RETURN Bs5101690
0170 V0041 -0 01 V00Z2 JMP*  RNDF EXIT - Bsl01700
0171 * BslO1710
0172 * HERE IF POSLIIVE BslO1720
0173 * BsiO01730
0174 V004¢ 0 04 VD045 RNO3 STA  RND1 SAVE 10 INITIALIZE A SEQUENCE Bs101740 .
0175 U0U43 =0 Ol V0120 JMP*  LHIS+1 EXIT WITH ORIGINAL ARGUMENT BsI01750
0176 * BsI01760
0177 * BslO1770
0L78 V0044  0V6L6> KbES DEC 3145 BsI01780
0179 VOU4> 065432 RND1 0OCI 65432 Bsl01790 -

0180 EJCT 85101800
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* NAME BASIC=MTHPAK DOCe 70181832000 REVe A PAGE 8
* BslOlglo
* | BsIO01g20
* EFFECIIVE ADDRESS ROUTINE Bs101830
* BsI01840
* CALLING SEWUENCE: BsI01850
* BsIOlg60
* JSI ADDR ADDRESS OF DAC TO ARGUMENT IN A REGISTER BsI01870 .
* eeeee e RETURN EFFECTIVE ADORESS AND RETURN ADDRESS LEFT BSI01880
* IN SPECIFIED TEMPORARY SIORAGE LOCATIONS 85101890
* BsI01900
* Bsl01910 -
* IHE RUOUIINE LOAVS IHE ADDRESS OF THE ARGUMENT. IF THE INDEX BslIOl1920
* BIT 15 SET IHE CONTENIS OF THE X REGISTER ARE ADVED TO THE ADDRESS.BSI01930
* THE INDIRECI Bl1l 15 THEN TESTEDs AND IF SETs THE CONTENTS OF THE BSI01940
* ADDRESS ARE LOADEDs AND THE ROUTINE LOOPS TO TEST THE INDEX BITe BsI01950
* IF THE INDIRECT BIT IS RESETs THE EFFECTIVE ADDRESS IS SAVEDs AND BSIO1960 |
* THE RETURN 15> MADEe IHE URIGINAL CUNTENTS OF THE A REGISTER ARE BsI01970
* INCREMENIED AND SAVED AS A RETURN ADDRESS FOR THE CALLING ROUTINE. BSI01980
* Bsli01990
* " Bs102000
ADDR DAC *% EFFECTIVE ADDRESS ROUTINE Bs102010
STA LHIS SAVE ADDRESS Bs102020
ADA INCREMENT AND SAVE Bs102030
STA LHIS+1 FOR RETURN ADDRESS BsI02040
AD1 LDA* LHTS LOAD ARGUMENT ADDRESS Bs102050
* Bs102060
* TESI THE INDEX BIT OUF THE ADDRESS Bs102070
* Bs102080
ALR 1 ROTATE LEFT Bs102090
CSA SET C BIT IF TAG Bs102100
SRC TEST C BIT Bslo211l0 -
JIMP ADZ JUMP IF TAG Bs102120
ARR 1 REPOSITION Bsl02130
* Bs102140
* TEST THE INDLIRECI BIT OF THE ADDRESS Bsl02150
* 85102160
AD3 (SA SET C BIT IF FLAG

Bs102170




qloneywell HONEYWELL INFORMATION SYSTEMS LTD PROGRAM DOCUMENTATION C

* NAME BASIC=MTHPAK DOC. 70181832000 REVe A PAGE g
0218 ULLOG6L 0 04 V0117 STA LHIS SAVE ADDRESS Bs102180
0219 UU06C 100001 SRC TEST C BII Bs102190
0220 VOV6G3 0 Ol VOO JMP  ADL LOOP 1F FLAG 85102200
0221 LOU6G4 =0 0Ol V0046 JMP*  ADDR RETURN Bsl02z10
0222 * Bs102220
0223 * ADD THE INLEX REGISIER IF THE INDEX BIT IS SET 85102230
0224 * Bs102240
0225 V0U6D 0406 (7 AUZ ARR 1 REPOSITION 85102250
0226 UQU6EG 0 06 UVOOULO ADL 0 ADD INDEX REGISTER Bs102260
0227 vover 0 Ol V0060 JMP AD3 JUMP BACK TO TEST FLAG Bsl102270

0228 £JCr Bs102280
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* NAME BASIC=MTHPAK DOC, 70181832000 REVe A , PAGE 10 {

|

. |
0229 * Bsiozz9of
0230 * 85102300
0231 * LOAD ARGUMENT RUUI INE Bs102310 |
0232 %* Bs102320 |
0233 * CALLING SEQUENCE: , Bs102330
0234 L ' ‘ 'Bs102340 |
0235 * JST  LARG ADDRESS OF DAC TO ARGUMENT IN A REGISTER  Bs5102350 |
0236 * eoeee o RETURN THE ARGUMENT ]S RETURNED IN THE A AND B Bs102360 |
0237 * REGISTERS Bs102370 |
0238 * : 85102380 |
0239 * 85102390 |
0240 * THIS RUUTINE LOADb A DOUBLE WORD ARGUMENTe IT CALL UPON ADDRBS102400 |
0241 * TO OBTAIN IHE EFFECIIVE ADDRESSe THE CONTENTS OF THE EFFECTIVE 85102410
0242 * ADDRESS 1S5 LUADED IN IHE A REGISTERs AND THE CONTENTS OF THE Bs102420 |
0243 * EFFECTIVE ADURESS PLUS UNE IS LOADED IN THE B REGISTER. 85102430
0244 * ‘ 85102440[
0245 * - Bsl02450
0246 V007U 0 000VO0  LARG DAC  #% LOAD ARGUMENT ROUTINE ENTRY B5102460 |
0247 VOU7L 0 10 00046 JST  ADDLR EFFECTIVE ADDRESS ROUTINE 85102470 |
0248 00072 =0 02 V0117 LDA*® LHTS LOAD HIGH ARGUMENT ~ B5102480 |
0249 000/3 000201 1AB B5102490 |
0250 00074 0 12 00117 IRS  LHIS INCREMENT FOR ADDRESS OF LOW ARGUMENT Bs102500 |
0251 00075 =0 02 00117 LDA® LHTS LOAD LOW ' 85102510 |
0252 V0076 000201 1AB REPOSITION Bs102520 |
0253 0007/ =0 0Ol 00070 JMP®  LARG RETURN - Bslo2s30
|

|

|

|

|

|
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|

|
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|
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* NAME BASIC-MTHPAK

DOUBLE LOAD ROUIINE
CALLING SEWUENCE:

JSIT
DAC ;
ceeee e KETURN

IH1S RUUILINE LOADS THE ADDRESS OF THE DAC 10 THE ARGUMENT s
AND THEN CALLS LARG TU LOAD THE DUUBLE WORD ARGUMENT,
IHROUGH RETURN ADDRESS CALCULATED BY ADDR,

1S MALE
DAC *%
LDA L$L2
JSi LARG

JMP*  LHIS+L

EJCT

FLAG AND TAG MAY BE SET
ARGUMENT IN A AND B REGISTERS

THE RETURN

DOUBLE LOAD ENTRY
LOAD DAC OF ARGUMENT ADDRESS
LOAD ARGUMENT ROUTINE

~

¢
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85102550
Bs102560
Bsl102570
BsI02580
B5102590
85102600
BsI02610
85102620
Bs102630
Bs102640
Bs102650
BsI102660
BSI02670
85102680
Bs102690
655102700
Bs102710
Bsl102720
Bs102730
Bs102740
Bs102750
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* NAME BASIC=MTHPAK ; DOCe 70181832000 REVe A PAGE 12
0276 * ‘ - BsI02760
0277 * ' Bs102770
0278 * DOUBLE STOURE ROUTINE _ , Bs102780
0279 * Bs102790
0280 * CALLING SEQUENCE: Bs102800
0281 * ’ 85102810
0282 * JST  Hs$22 ARGUMENT IN A AND B REGISTERS - Bsl02820
0283 * DAC ARG FLAG AND TAG MAY BE SET , - Bsl02830
0284 * ooaooo"fﬁTURN : ' : . Bs102840
0285 * ‘ . 85102850
0286 * BsI02860
0287 o THE ADURESS OF IHE DAC OF THE ARGUMENT IS LOADED IN THE A  BsI02870
0288 * REGISTERs AND THEN ADUR IS CALLED TO OBTAIN THE EFFECTIVE ADDRESS. BS102880
0289 * THE ORIGINAL CONIENIS OF THE A REGISTER ARE STORED IN THE LOCATION 84102890
0290 * SPECIFIED BY IHE EFFECTIVE ADDRESSs AND THE CONTENTS OF THE B 85102900
0291 * REGISTER ARt STORED IN V'HE NEXT SEQUENTIAL LOCATION. , 85102910
0292 * : -~ BslO2920
0293 * , Bs102930
0294 L0104 0 000V00  H$22 DAC  *x FLOATING POINT STORE ENTRY : Bsl02940
0295 00105 0 04 V0121 STA  LHIS#+2 - SAVE HIGH 85102950
0296 V0lL6 0 02 VO1U4 LDA  HsZ2 LOAD ADDRESS OF DAC ' - Bs102960
0297 00107 0 10 00046 JST  ADDR EFFECTIVE ADDRESS ROUTINE Bs102970
0298 00110 0 02 VO1Z1 LDA  LHTS#+Z LOAD HIGH Bs102980
0299 U0lllL =0 04 V0117 STA* LHIS STORE HIGH 85102990
0300 VOliZ 000201 1AB - ‘ Bs103000
0301 00113 0 12 00117 IRS  LHTS INCREMENT FOR ADDRESS OF LOW ) Bs103010
0302 00114 =0 04 VO1l1l7 STA* LHTS STORE LOW Bs103020
0303 V0ll> 000201 1AB REPOSITION ‘ Bs103030
0304 00ll6 =0 Ol 00120 JMP®*  LHTS+1 RETURN BsI03040
0305 * Bs103050
0306 * f 85103060
0307 VOlL/ 00000V LHTS BSZ 3 ‘ 8s103070

0308 ' , EJCT | Bs103080
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* NAME BASIC=MTHPAK DOCe 70181832000 REVe A PAGE 13
* Bs103090
* Bs103100
* IWO'S COMPLIMEN! A FLOATING POINT NUMBER Bsl031l0
* 7 Bs103120
* CALLING SEGWUENCE: 85103130
* BsI03140 .
* JST N$2< FLOATING POINT IN A AND B REGISTERS BsI103150
#* eeoee e KETURN TWOS COMPLIMENTED FLOATING POINT IN A AND BslI03160
* B REGISTERS Bs103170
* Bs103180
* Bs103190
* THE C BIT 1S SE! AFTER ENTRANCE TO THIS ROUTINE TO PROVIDE A BsI103200
* TRUE TWO'S CUMPLIMENT IF THE LOW URDER WORD IS ZEROe IF IT IS Bs103210
* FOUND 10 BE NON=LEROs THt C BIT IS5 RESETe THE LOW ORDER WORD IS BsI103220
* TWO'S COMPLIMENIEDe IHE HIGH ORDER WORD IS ONE'S COMPLIMENTED, 85103230
* AND THE C B11 IS ADDEU. B5103240
* Bsl103250
* B8s103260
N DAC  ®% FLOATING POINT TWO'S COMPLIMENT ENTRY BsI103270
sSCB SET CARRY INDICATOR ' BsI03280
1AB LOAD LOW BsI103290 !
SZE TEST ZERO Bs103300
RCHB IF NOTe RESET CARRY INDICATOR Bsl03310
TCA TWO'S COMPL IMENT Bs103320
IAB LOAD HIGH Bsl03330
CMA ONE'S COMPLIMENT BsI03340
ACA ADD CARRY Bs103350
JMP¥  N$22 RETURN 85103360
EJCT BsI103370
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* NAME BASIC=MTHPAK DOCe 70181832000 REVe A PAGE 14

Bs103380

85103390
UNPACK A FLOATING POINT Bs103400
Bs103410

CALLING SEWUENCE: BsI03420
Bs103430

JSI J FLOATING PUINT IN A AND B REGISTERS Bs103440
eeeeeeRETURN MANTISSA IN A AND B REGISTERSs EXPONENT IN BSI03450
SPECIFIED TEMPORARY STORAGE LOCATION BsI103460
BsI03470

BsI03480

THE EXPUNENT IS RIGHT JUSTIFIEDs AND IF THE FLOATING POINT BsI03490
NUMBER IS5 NEGATIVESIT I5 COMPLIMENTEDe THE MANTISSA IS RIGHT JUS- BS103500 ¢
TIFIED S0 IHE BINARY POINT IS BETWEEN THE FIRST TWO BITS OF BsI03s510
THE A REGISIERe THE FIRST gIT OF THE B REGISTER IS CLEARED TO Bs103520
LEAVE THE MANTISSA IN DUUBLE WORD FIXED POINT FORMAT, Bs103530
BsI103540

BsI03550 -

DAC * % ENTRY Bsl03560
STA EXPT SAVE IHE HIGH WORD BsI03570
Bs103580

EXTRACI THE EXPONENI AND SAVE IT Bsl103590
Bs103600

ARS 7 RIGHT JUSTIFY THE EXPONENT Bs103410 ¢
SPL SKIP IF POSITIVE BsI03620
CMA ONE'S COMPLIMENT IF NEGAIIVE BsI03630 !
IMA EXPT SAVE THE EXPONENTs RECOVER THE HIGH WORD BsI03640 !
85103650

PUI THE MANILS5A IN DUUBLE WORD FIXED POINT FORMAT Bsi03660
Bsl03670

ANA MSEX STRIP THE EXPONENT 85103680
SPL SKIP IF POSITIVE Bs103690 .
ERA MES MOVE THE SIGN IF NEGATIVE Bs103700
LLL 8 LEFT JUSTIFY THE MANTISSA Bsl03710
IAB CLEAR BIT ONE OF THE LOW MANTISSA Bsl103720
LGR 1 X Bs103730

1AB X

Oneywe“ HONEYWELL INFORMATION SYSTEMS LTD
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Bsl03740




0375
0376
0377
0378
0379
0380
0381

VuLSL

0015¢
Vo153
VOLb4

-0 0l V0134

00000V
100177/
100200

* NAME BASIC=-MTHPAK

*

%*
EXPT
MSEX
MES

JMP %

BS<L

ocl

oCli
EJCI

oneywell HONEYWELL INFORMATION SYSTEMS LTD

UNPK

1
Lovlvry
100200

DOCe 70181832000

RETURN

PROGRAM DOCUMENTATION

REV.

A

PAGE 15

Bsl03750
Bs103760
Bs103770
BsI03780
Bs103790
BsI03g800
BsI03s8l0




0382
0383
0384
0385
0386
0387
0388
0389
0390
0391
0392
0393
0394

0395

0396
0397
0398
0399
0400
0401
0402
0403
0404
0405
0406
0407
0408
0409
0410
0411
0412
0413
0414
0415
0416
0417
0418

oneywell HONEYWE

volbd
volLve
VolS /Y
0016V
volel
volLed
voles
vole4
vol6>
uolee
0ol6/(

0017V
UOlIl
00112

0 0U0U00

000401

0 06 V020U]

140320
000201
141216
100001

0 0l UOl74
0 06 002V0

101001

-0 0l U0155

0401 (7
140024

0 12 V0152

* NAME BASIC=pMTHPAK

T %k %k %k %k %k % % % % X% % X% %k Xk % %k Xk % X% %

ADD

DAOZ

LL INFORMATION SYSTEMS LTD

o

DOUBLE WORD ADDITION ROUTINE

CALLING SEWUENCE:

JOT VADLD

essoeeRETURN

POINT FOURMAI e

ONE IS5 COPLEL INIO IHE C BIT AND THEN SET TO ZERO,

THE HIGH PARIS OF THE TWO ARGUMENIS ARE ADDED TOGETHER.
IS NO UVERFLUW IHE ROUTINE EX1TSe

RIGHT ANp IHE EXPONEN!

DAC *%
IAB

ADD LOw
CSA

1AB

ACA

SRC

JMP DAU1
ADL HIGH
SSsC

JMP®  DADD

HERE IF OVERFLOW

PROGRAM DOCUMENTATION
DOCe 70181832000 REVe A PAGE 16

Bs103820
Bs103830

Bs103840

Bs103850

B5103860

Bs103870

FIRST ARGUMENT IN A AND B REGISTERS» StCUNDBSIO3880‘

ARGUMENT IN SPECIFIED TEMPORARY STORAGE Bs103g90
LOCATIONS Bs103900

RESULT IN A AND B REGISTERS Bs1039l0

Bs103920

Bs103930

IHIS RUUTINE ASSUMES THE ARGUMENTS ARE IN DOUBLE WORD FIXED BSI03940
IHE LOW PARTS OF THE ARGUMENTS ARE ADDEDs AND BIT BsI03950

THE C BIT AND BslI03960

IF THERE Bsl03970

UTHERWISEs THE RESULT IS SHIFTEDBSI03980

15 INCREMENTED, Bs103990

Bs104000

Bs104010

ODOUBLE ADDITION ROUTINE ENTRY 85104020

LOAD LOW X Bs104030

ADD LOW Y Bs104040

CARRY INTO C BIT 85104050

LOAD HIGH X Bs104060

ADD CARRY BsI04070 |

SKIP IF NO OVERFLOW BsI104080 |
JUMP IF OVERFLOW Bs104090
ADD HIGH Y B5104100

CHECK FOR OVERFLOW BsI04110

NO OVERFLOW = RETURN Bs104120
Bs104130

Bsl04140

Bsl04150

LRS 1 OVERFLOW = SHIFT RIGHT 85104160
CHS RESTORE THE SIGN Bs104170
IRS  EXPT STEP THE EXPONENT Bs104180




0419
0420
0421
0422
0423
0424
0425
0426
0427
0428
0429
0430
0431

VolL/3

00174
vol/o
Volre6
0oL/

V020U
002Ut

=0 01 V0155

0 06 00200
100001

-0 Ol L0155
0 0Ol Vo170

000000
00000V
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JMP*  DALD RETURN Bsl04190
* 85104200
* CHECK HERE FUR CUMPENSAIING OVERFLOW BsI04210
* Bs104220
DAO1 ADL HIGH ADD HIGH Y BsI04230
SRC CHECK FOR COMPENSATING OVERFLOW Bs104240
JMP®  DADLD YES = RETURN BsI104250
JMP DAOZ2 NO = OVERFLOW 85104260
* Bs104270
* Bsl104280
HIGH BSZ 1 Bs104290
LUW BSZ 1 BsI104300
EJCI Bsl04310




q’loneywell HONEYWELL INFORMATION SYSTEMS LTD PROGRAM DOCUMENTATION
* NAME BASIC=MTHPAK DOCe 70181832000 REVe A PAGE 18

0432 * Bs104320

0433 * 85104330
0434 * NORMALIZE AND REPACK INIO FLOATING POINT FURMAT 85104340

0435 * B35104350

0436 * CALLING SEUWUENCE: Bs104360
0437 * Bs104370
0438 * JSli NORM MANTISSA IN A AND B REGISTERSy EXPONENT IN 85104380
0439 * SPECIFIED TEMPORARY STORAGE LOCATION Bs104390
0440 * eeseeoKEIURN FLOATING POINT IN A AND B REGISTERS 85104400
0441 * 85104410
0442 * 85104420
0443 * THE MANTISSA 1S EXPECTED IN DOUBLE WORD FIXED POINT FORMAT  Bs104430
0444 * WITH THE BINARY POINT BETWEEN FIRST TwO BITS OF IHE A REGISTER, Bs104440
0445 * THE EXPONENI IS ASSUMED TO BE BIASED AND UNCOMPLIMENTEDe IF THE B5104450
0446 * MANTLISSA 15 ZEROUs THE RUUTINE EXITS WITH ZEROe OUTHERWISE THE MAN- BSI04460

0447 * TISSA 1S NURMALILZED AND ROUNDEDe THEN IT IS SHIFTED LEFT TO 85104470
0448 *  MAKE ROOM FUK THE EXPUNENTs AND BLT ONE OF THE SECOND WORD IS 'BS104480
0449 * FILLEDe THE EXPUNENT IS DECREMENIED BY THE SHIFT COUNT OF THE Bs104490
0450 * NORMAL1ZEs AND THEN TESIED FOR OVERFLOW AND UNDERFLOW, UNDERFLOW Bs104500
0451 * AND OVERFLUW ARE FLAGGED BY NU AND NO RESPECTIVELYe OTHERWISE THE 85104510
0452 * TOTAL WORD 15 FURMEDs AND THE ROUTINE EXITSe Bs104520
0453 * 85104530
0454 * Bs104540
0455 V02UZ 0 000000 NORM DAC *% ENTRY 85104550 -
0456 * 85104560
0457 * TEST FUR ZERU MANTISSA Bsi04570
0458 * Bs104580 |
0459 V0203 10004V SZE TEST HIGH MANTISSA EQUAL TO ZERO 85104590
0460 VUOZU4 0 01 vo211 JMP NZ NO=JUMP TO NURMALIZE BsI104600
0461 VOZULS 000401 IAB YES=LOAD LOW MANTISSA 85104610 |
0462 VUcULO 101040 SNZL TEST EQUAL 1O ZERO Bs104640
0463 V02U =0 01 VO2U2 JMP%*  NORM YES=RETURN WITH ZERO Bs104630 |
0464 U0ZLU  0V0ZOL 1AB , NO=REPOSI T 10N BsI104640 |
0465 * 85104650 -
0466 * NORMALIZE IHE MANTISSA » BS104660 -
0467 * Bsl04670 ¢

0468 V0211 0 04 V0272 N& STA CNTR INITIALIZE THE SHIFT COUNTER TO ZERO Bs104680




0469
0470
0471
0472
0473
0474
0475
0476
0477
0478
0479
0480
0481
0482
0483
0484
0485
0486
0487
0488
0489
0490
0491
0492
0493
0494
0495
0496
0497
0498
0499
0500
0501
0502
0503
0504
0505

moneyWell HONEYWE

vo2l¢
V0213
V0214

00215
voczte
voe2lLrs
0022V
vozel
0V022¢

V02¢e3
V0224
u02¢es
V0226
002
V023V

Vo231
v023¢
V0233
V0234
V0235
V0236
0023/
V024V

00241
V024e

140040
0 13 V0212
10000V

0 12 V0212
0411 17
101001

0 0L V0215
0401 (7
140024

0 04 V0200
0 02 V0273
000201
0 04 0020]
140040
0 10 V0155

0 11 V0276
0 01 V0244
000201

0 03 V02’5
100040

0 0l V0243
0 12 V01%2

000201
0405 (7
10000V

* NAME BASIC=MTHPAK

%* %k X% X

% %k %k

*

CRA
IMA
SKP

IRS
LLS
5S5C
JMP
LRS
CHS

OF THE MANTISSA

STA
LDA
IAB
STA
CRA
JSIi

TEST THE MANIISSA EQUAL

CAS
JMP
1AB
ANA
SZt
JMP
IRS

1AB
ARS
SKP

CNIR

CNTR

*=3

HIGH
Cl00

LOW

DADD

MLNN
N3

MLMA

N4
EXPT

LL INFORMATION SYSTEMS LTD

'§>
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X Bsl04690
X Bs104700
DON'1 INCREMENT SHIFT COUNTER THE FIRST Bsl04710
TIME THROUGH Bsl04720
INCREMENT THE SHIFT COUNTER BY ONE Bsl04730
SHIFT LEFT 10 NORMALIZE Bsl104740
TEST FOR NORMAL RESULT Bsl104750
NO=LOOP TOU INCREMENT THE SHIFT COUNTER Bsl04760
RESTORE WITH WRONG SIGN Bs104770
RESTORE THE SIGN Bsl04780
85104790
ADD A ROUNDING FACTUR TU THE RIGHT OF THE LEAST SIGNIFICANT BIT Bs104800
Bsl04810
BsI04820
STORE THE HIGH MANTISSA Bsl04g30
LOAD THE LOW ROUNDING FACTOR ‘Bsl104840
STORE THE LOW MANTISSA Bsl04850 ¢
X Bs104860
LOAD THE HIGH ROUNDING FACTOR 85104870
Bs104880
Bs104890
TO NEGATIVE ONE 85104900
Bsl049l0
TEST HIGH MANTISSA EQUAL TO =] Bs104920
NO=JUMP TO PACK THE MANTISSA Bsl04930
YES=LOAD LOW MANT]ISSA B5104940
MASK SIGNIFICANT BITS OF THE LOW MANTISSA BSI04950
TEST LOW MANTISSA EQUAL 10 ZERO Bs104960
NO=JUMP TO PACK MANTISSA : BsI04970
YES=-MANTISSA EQUALS NEGATIVE ONE-INCREMENT BSI04980
THE EXPONENT BY ONE 85104990
AND GENERATE A MANTISSA OF NEGATIVE ONE 85105000
HALF BSI05010
Bsl05020
Bs105030 -
Bs105040

FILL Bl1 ONE OF LOW MANI1SSA AND MAKE ROOM FOR THE EXPONENT

B5105050




0506
0507
0508
0509
0510
0511
0512
0513
0514
0515
0516
0517
o>18
0519
0520
0521
0522
0523
0524
0525
0526
0527
0528
0529
0530
0531
0532
0533
0534
0535
0536
0537
0538
0539
0540
0541
0542

V0243
V0244
v024d
V046
voeear
voeZsu
V0251
Vu25¢

vo2s 3
vo2o4
VP31
V02ve
voes
vozeu
vozZel
VozeYe

V0263
V0264
00265

vozeo
voze s
uoz /v
voerL

Vo2 ¢
PRE
Vo2 r4

000201
0401 (1
0V020L

0414 17
000201

0400 /7
0414 (7
0405 (7

0 13 V0152
0 0r vo2r2

100400

0 0l v0266
0 07 V0274

10140V

0 01 V0270
0 06 V02174

0414 (1

0 05 V0152
-0 01 V0202

0 10 U00UO

147325

0 10 00000

147311/

00000V
00010V
000400

PROGRAM DOCUMENTATION
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N4 IAB Bs105060
N3 LRS / MAKE ROOM FOR THE EXPONENT Bs105070
1AB AND FILL BIT ONE OF THE LOW MANTISSA BsI05080
LGL 1 X 85105090
1AB X Bs105100
LRL 1 .Bslo5110
LGL 1 BUT SAVE THE SIGN OF THE MANTISSA Bs105120
ARS 1 Bs105130
* BsI05140
* CHECK FOR OVERFLUW ANV UNDERFLOW BsI05150
* Bs105160
IMA EXPT LOAD THE EXPONENT Bs105170
suB CNTR SUBTRACT THE NORMALIZING COUNT BS105180
SPL TEST FOR UNDERFLOW Bsl105190
JMP N6 YES=JUMP TO FLAG UNDERFLOW Bs105200 °
suB C400 NO=TEST FOR OVERFLOW Bs105210 °
SMi X Bsl105220
JMP N7 YES=JUMP TO FLAG OVERFLOW Bsl05230
ADD €400 NO=RESTORE [HE EXPONENT Bs105240
* ' Bs105250
* FORM TUTAL WURD AND RETURN 85105260
* Bsl05270
LGL / POSITION THE EXPONENT 85105280
ERA EXPT FORM TOTAL WORD Bs105290
JMP*  NORM RETURN Bs105300
* Bs105310
* HERE 1O FLAG UNDERFLOW AND OVERFLOW Bs105320
* Bs105330
N6 JSI ERK Bs105340
BCl LeNU FLAG UNDERFLOW Bs105350
N/ Jsi ERR Bs105360
BCI LeNO FLAG OUVERFLOW BsI05370
* BsI05380
* Bs105390
CNTR BSZ 1 BsI05400
CL00 ocClH 100 BsI05410
C400 Oc¢T 400 Bsl105420

©
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0543 V027> 07760V MLMA OCI 717600 85105430j
0544 V02106 100000 MLNN OCI 10000V Bs105440

0545 EJCT Bs105450




o O -
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# NAME BASIC=MTHPAK DOCe 70181832000 REVe A~ PAGE 22
0546 ® Bs105460
0547 * Bs105470
0548 * FLOATING POINI ADUITION AND SUBTRACTION Bs105480 |
0549 * Bs105490
0550 * CALLING SEWUENCE: " BsI05500 |
0221 * Bs105510
0552 * JST  A$22(5%22) FIRST ARGUMENT IN A AND B REGISTERS Bs105520
0553 * DAC  ARGZ POINTER TO SECOND ARGUMENT Bs105530 |
0554 * eseee o RETURN RESULT IN A AND B REGISTERS BS105540 |
0555 * Bs105550 |
0556 * Bs105560 |
0557 * IF THE ARGUMENTS ARE TO BE SUBTRACTED A FLAG IS SETs AND THE BSI05570 |
0558 * SECOND ARGUMENT 1S IWU'S COMPLIMENTED AFTER IT IS LOADEDe THE Bs105580 |
0559 * ARGUMENTS ARE UNPACKEUs AND THE MANTISSA OF THE ARGUMENT OF SMALLERBSIO05590 |
0560 * MAGNITUDE 15 SHIFTED RIGHT THE DIFFERENCE OF THE EXPONETS OF THE BSI05600 |
0561 * ARGUMENTSe  LF IHE DIFFERENCE OF THE EXPONENTS IS GREATER THAN THE BSI105610 |
0562 * NUMBER OF SIGNIFICANT B1TSs ALL BITS OF THE SMALLER ARGUMENT EXCEPTBSI05620 |
0563 * FOR THE SIGN BIT ARE SHIFTED OUTe THE MANTISSAS ARE ADDED, THE BSI05630 |
0564 * RESULT IS PACKED INTO FLOATING POINT FORMAT WITH AN EXPONENT 85105640 |
0565 * EQUAL TO THE EXPUNENT OF THE LARGER ARGUMENT. ~ Bsl0Se50 1
, 0566 * Bs105660 |
0567 * Bs105670 |
0568 U027/ 0 0VUOVOO  S$22 DAC  *# SUBTRACTION ENTRY Bs105680 |
0569 00300 0 04 V0355 STA  TEMP SAVE HIGH PART : Bs105690 |
0570 VO30L 0 02 V0277 LDA  $s$22 : MOVE RETURN ADDRESS Bs105700 |
0571 0030< 0 04 V0304 STA  AS$22 TO THE ADDITION ROUTINE Bs105710 |
0572 00303 0 0Ol 00307 JMP  ®eq JUMP INTO THE ADDITION ROUTINE Bs105720 |
| 0573 00304 0 000UO0  A$22 DAC  ** ADDITION ENTRY BsI05730 |
; 0574 V0305 0 04 00355 STA 1EMP SAVE HIGH PART ' BsI05740 |
0575 00306 0 02 VOOUVO LDA Ml LOAD MINUS ONE BS105750 |
0576 U030/ 0 13 V0355 IMA  TEMP SAVE FLAGs RECOVER HIGH PART Bs105760 |
0577 * Bs105770
0578 * UNPACK AND SAVE IHE FIRST ARGUMENT Bs105780 |
0579 * BsI05790
0580 V031U 0 10 V0134 JST  UNPK UNPACK THE FIRST ARGUMENT BsI05800 |
0581 00311 0 10 U0lU4 JST  H$Z2 STORE IT BsI05810 |
0582 00312 0 000200 DAC  HIGH : Bs105820




0583
0584
0585
0586
0587
0588
0589
0590
0591
0592
0593
0594
0595
0596
0597
0598
0599
0600
0601
0602
0603
0604
0605
0606
0607
0608
0609
0610
o611l
o612
0613
0614
oel5
0616
o617
o618
0619

m ~
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V0313
00314

uo31>
00316
0031/
U03¢v
V0321
003¢¢

003¢3

V03<c4.

00325
00326

v032/

V033V
V0331
0033¢
V0333

Vo334
V0335
V0336
00337/

0 02 V0152
0 0% 002/2

02 V0304
10 00070
12 00355
10 V0122
10 00134
04 V0355

loNeoNeNoNeNo

0 02 V0272
0 07 V0152
100400

0 0L V0334

140401

0 04 V0152
0 02 V0272
0 13 00152
0 0Ol V0342

0 13 00355

0 13 V0200
000201
0 13 00201

% NAME BASIC-MTHPAK

*

*

%k X%k %k %k

*

* > %k % Xk %k

LDA
STA

LOAD AND UNPACK

LDA
JSi
IRS
JST
JST
STA

TAKE THE DIFFERENCE OF

LDA
SuB
SPL
JMP

TCA

STA
LDA
IMA
JMP

IF THE SECUND ARGUMEN!

IMA

IMA
1AB

EXPT
CNTR

A%ZZ
LARG
T1EMP
N$<22
UNPK
| EMP

CNTR
EXPT

A6

EXPT
CNIR
EXPT
Al

IEMP

HIGH

~ .!'
C C
PROGRAM DOCUMENTATION

DOC, 70181832000 REVe A PAGE 23
Bs105830
SAVE THE EXPONENT BsI05840
BsI05850 -
IHE SECUND ARGUMENT BsI05860
BsI105870
LOAD DAC TO ARGUMENT ADDRESS BsI105880 -
LOAD ARGUMENT ROUTINE Bs105890
SKIP IF ADDITION 85105900
COMPLIMENT 1IF SUBTRACTION Bsi05910
UNPACK THE SECOND ARGUMENT Bs105920
SAVE HIGH SECOND ARGUMENT BsI05930 |
Bs105940
IHE EXPONENTS Bs105950 |
B5105960 |
LOAD THE EXPONENT OF THE FIRST ARGUMENT 85105970 |
SUBTRACT EXPONENT OF SECUND ARGUMENT B5105980
TEST SIGN Bs105990 !
SECOND ARGUMENT LARGER = JUMP BsI06000
BsI06010 !
IF THE FIRS| ARGUMENT IS5 LARGERs FORM THE SHIFT COUNT AND SAVE Bs106020 |
THE FIRST ARGUMENT'S EXPONENT AS IHE EXPONENT OF THE RESULT 85106030
Bs106040
FIRST ARGUMENT LARGER = COMPLIMENT TO FORM BSI06050 |
SHIFT COUNT Bs106060 |
SAVE Bs106070 -
LOAD LARGER ARGUMENT EXPUNENT Bs106080
STORE IN EXPTs RECOVER SHIFT COUNT 85106090 |
JUMP TO FURM SHIFT INSTRUCTION Bs106100 !
Bsl06110
1S LARGERs SAVE THE SECOND ARGUMENT*S Bs106120
MANTISSA AND LOAD THE FIRST ARGUMENT'S MANTISSA BsI06130
BsI06140
SAVE SHIF1 COUNT, RECOVER HIGH SECOND Bs106150 |
ARGUMENT Bsl106160 |
EXCHANGE SO THAT LARGER ARGUMENT IS IN 85106170 |
HIGH AND LOWs AND SMALLER ARGUMENT IN 85106180 |
- Bsl106190 !

IMA

LOW

THE A AND B REGISTERS




0620
0621
0622
0623
0624
0625
0626
0627
0628
0629
0630
0631
0632
0633
0634

Q'Ioneywell HONEYWE

V034U
00341

v034<

V0343
V0344
00345
V03406
uo34/

U0350
00351

0635

0636
0637
0638
0639
0640
0641
0642
0643
0644
0645
0646
0647
0648

1 0035¢
V0353
V0354

V035>
00356
00357
Vo360V

000401

013

01l

0 03
0 05

V0355

V0356

V0357
V0360

100400

0 04

0 04
0 0<
0 ov

0 10
0 10
-0 0l

Vo712
v0351
00355
00000

00155
00202

00120

00000UV
177147
000077/
040100

% NAME BASIC=MTHPAK

* > Xk %X %

*

X %k % % >

TEMP
M31
cr7
LRS

i1AB
IMA

CAS

ANA
ERA
SPL
LDA

STA
LDA -
PZE

C

Temp

M3l
Ccrv
LRS
LROM

A3
TEMP
* %

LL INFORMATION SYSTEMS LTD

ADD. THE LARGER ARGUMENT'S MANTISSA AND PACK THE RESULT INTO

FLOATING PUINT FURMAT

JST
JSli
JMP*

BSL
ocl1
ocClI

DADD
NORM
LHTS+1

=31
&4

|

PROGRAM DOCUMENTATION

DOCe 70181832000 REVe A PAGE 24
) 85106200
RECOVER SHIFT COUNT BsI06210
| Bs106220
FORM JHE SHIFT INSRUCIIUN AND SHIFT THE SMALLER ARGUMENT'S MANTISSABSI06230
Bsl106240
TeEST IF DIFFERENCE OF EXPONENTS IS LESS Bs106250 '
THAN THE NUMBER OF SIGNIFICANT BITS PLUS 1 BsI06260 '
YES = MASK SHIFT COUNT AND Bsl06270
FORM SHIFT INSTRUCTION Bs106280
| Bs106290
NO=FORM SHIFT INSTRUCTION TO SHIFT OUT ALL BsI06300
BITS EXCEPT VHE SIGN BsI06310
Bs106320
LOAD HIGH OF SMALLER ARGUMENT Bs106330
SHIFT Bs106340
BsI06350
Bs106360
Bs106370
Bs106380
ADD THE LARGER ARGUMENT MANTISSA BsI06390
PACK INTO FLOATING POINT FORMAT BsI06400
ADDITIONs SUBTRACTION RETURN BsIO64l0
Bs106420
Bs106430
Bs106440
Bsl106450
Bs106460 '
BsI106470 '

ocCli
EJCT

40100

85106480




C
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* NAME BASIC=MTHPAK DOC, 70181832000 REVe A PAGE 25
0649 * Bs106490
0650 * BsI06500
0651 * FLOAIING PUINT VIVISION Bs106510
0652 * BsI06520
0653 * CALLING SEWQUENCE: ‘ Bsl106530
- 0654 o * S o , B o " BslO6540

0655 * JST V$22 DIVIDEND IN A AND B REGISTERS Bs106550
0656 * DAC  ARGZ POINTER TO DIVISOR Bs106560
0657 * oooc.oRtTURN QUOTIENT IN A AND B REGISTER Bs106570 -
0658 * Bs106580
0659 * Bs106590
0660 * THE ARGUMENTS ARE SET POSITIVE AND UNPACKED. THE RESULTING BsI06600
0661 #* SIGN OF THE WUOILIENT 1S SAVEDe THE EXPONENT OF THE DIVISOR IS SUB=-Bs106610
0662 * TRACTED FRUM IHE EXPONENT OF IHE DIVIDENDs AND THE BIAS IS Bs106620
0663 * ADJUSTED TO FURM THE WUUTIENT EXPONENTe THE MANTISSA OF THE BsI06630
. 0664 * DIVIDEND 1S COMPARED WITH THE MANTISSA OF THE DIVISOR, IF THE 851065405
0665 * DIVIDEND MANIISSA 15 GREATER OR EQUALs THE TWO'S COMPLIMENT OF Bs106650
0666 * THE DIVISOR MANILISSA 1S ADDED TO THE DIVIDEND MANTISSAs AND A ONE Bs106660
0667 * QUOTIENT BlI IS GENERATEDe IF THE DIVIDEND MANTISSA IS LESSs A Bs106670 |
- 0668 * ZERO QUOTIEN| BLI IS GENERATEDe THE MANTISSAS OF THE DIVIDEND Bs106680
0669 * AND THE QUOIIENI ARE IHEN SHIFTED LEFT ONE PLACEe THIS PROCESS Bs106690
0670 *® IS REPEATED UNTIL 24 WUUTIENT BITS HAVE BEEN GENERATED. THE BSIO&?OOE
0671 * QUOTIENT 15 PACKED INIO FLOATING POINT FORMATs AND THE SIGN IS Bs106710 |
0672 * ADJUSTEDe IF THE SECUNU ARGUMENT IS FOUND TO BE ZERO, A DZ ERROR BS106720
0673 »* 1S FLAGGED. Bs106730
0674 * BS106740
0675 * Bs106750 |
0676 V0361 0 000V00 D$22 DAC  *x» DIVISION ENTRY BS106760 |
0677 U036¢ 0 10 00455 JSi MDAH JUMP TO ARGUMENT HANDLING ROUTINE Bs106770 |
0678 V0363 101040 SNZ SKIP IF DIVISOR IS NON=ZERO Bs106780 |
0679 00364 0 01 V0446 JMP D6 DIVISOR 15 ZERO=JUMP TO FLAG ERROR B5106790
0680 V036> 0401 (7 LRS 1 POSITION DIVISOR MANTISSA 85106800 |
0681 U0366 0 10 V010U4 Jsit H$22 AND SAVE Bsl06810
0682 0036/ 0 000450 DAC  HGHC X Bs106820
0683 V03/0 0 10 VO1¢2 JST N$22 TWO'S COMPLIMENT DIVISOR MANTISSA Bs106830
0684 00371 0 04 V0200 STA  HIGH SAVE HIGH PART 85106840 |

0685 003/¢ 00020l 1AB - CLEAR BIT ONE OF LOW MANTISSA BEFORE ~ BSI06850




0686
o687
0688
0689
0690
0691
0692
0693
0694
0695
0696
0697
0698
0699
0700
0701
0702
0703
0704
0705
0706
0707
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V0373

V0374
Vo3>
u03re
Vo3r/
V040V
00401

v04U¢
00403
00404
V0405
00o4ve
00407
V0410

0708

0709
0710
0711
0712
0713
0714
0715
0716
o717
0718
0719
0720
0721
0722

LO4LL
0041¢
V0413

V04L4s
004lLd
vo4le
uo4l
V042U

140100

13 00201
07 V0152
06 V0454
04 V0152
02 00356
04 V0272

ol oNeRoNoNe)

0 10 00100
0 001060

0 13 00453
000201

0 13 00452
0401 (7

0 01 V0414

0 13 V0453
000201
0 13 00452

0 11 V0450
0 0L V0441
10000V
0 0L 00425
000201

* %

* %k Xk Xk X%

O % % % %

* Xk Xk
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QUOTIENT EXPUNENI DETERMINATION

IMA
susB
ADD
STA
LDA
STA

INITIALIZE IHE QUOTIENT

LOW
EXPT
C205
EXPT
mM31
CNIR

MANTISSA

JST L$22
DAC FO

IMA  RSLT+l
IAB

IMA-  RSLT
LRS 1

JMP *4+4

LOAD THE DI1VIDEND (RENAINDER) MANTISSA

IMA
1AB
IMA

- RSLT+1

RSLT

COMPARE DIVISOR MANIISSA WITH DIVIDEND (REMAINDER) MANTISSA

CAS
JMP
SKP
JMP
1AB

HGHC
LZ+1

L3

Bs107220

PROGRAM DOCUMENTATION

DOCe 70181832000 REVe A PAGE 26
STORING Bs106860
85106870
BsI106880 |
Bs106890
SAVE LOws AND RECOVER DIVIDEND EXPONENT 85106900
SUBTRACT EXPONENT OF DJVISOR Bs106910 |
ADD BIAS PLUS SCALING FACTOR Bs106920
SAVE EXPONENT OF QUOTIENI 85106930 |
INITIALIZE LOOP COUNTER S50 THAT NUMBER 85106940 |
OF QUOTIENT BITS GENERATED EQUALS NUMBER BsI06950 |
OF SIGNIFICANTS BITS PLUS ONE B5106960 |
BsI06970 |
MANTISSA 10 ZERO AND LOAL THE DIVIDEND 85106980 |
' Bsi06990 |
Bs107000 |
LOAD FLOATING POINT ZERO 85107010 !
X : B8s107020 |
AND SAVE AS QUOTIENTs RECOVER DIVIDEND 85107030 |
MANTISSA Bs107040 |
X B8s107050 |
POSITION DIVIDEND MANTISSA Bs107060
JUMP TO COMPARE DIVIDEND AND DIVISOR BsI07070 |
MANTISSAS Bs107080 |
Bs107090
85107100 |
BslIO7110 |
SAVE GUOTIENT MANTISSA, RECOVER DIVIDEND BSI07120
(REMAINDER) MANTISSA 85107130 |
X Bsi07140 |
Bsl107150
BsI07160
BsI07170
COMPARE HIGH MANTISSAS. 85107180
DIVIDEND (REMAINDER) GREATER Bs107190
EQUAL=SKIP TO COMPARE LOW MANTISSAS Bs107200 |
DIVISOR MANTISSA GREATER Bsi07210 |
LOAD LOW DIVIDEND (REMAINDER) MANTISSA i
|
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% NAME BASIC=MTHPAK DOCe 70181832000 REVe A PAGE 27 |
0723 V0421 0 1l V0451 CAS  LOWC COMPARE LUW MANTISSAS Bs107230
0724 004¢2¢ 101000 NOP X Bs107240
0725 V0423 0 Ol U0440 JMP D2 DIVIDEND MANTISSA GREATER OR EQUAL BsI07250
0726 V0424 000201 1AB DIVISOR GREATER=REPOSITION BsI107260
0727 * - Bslo7270
0728 * HERE IF DIVIDEND (REMAINDER) MANTISSA IS LESS THAN DIVISOR MANTISSA BSI07280
0729 * Bs107290 .
0730 V04<> 0411 (7 D3 LLS 1 SHIFT DIVIDEND (REMAINDER) MANT]ISSA BsI07300
0731 00426 0 13 V0452 IMA  RSLT LOAD LOW QUOTIENT MANTISSA 85107310
0732 * 85107320
0733 * SHIFT QUOTIENT MANT1SSA AND INCREMENT COUNTER 85107330
0734 * 85107340 .
0735 V042!  0V0201 D4  IAB LOAD LOW QUOTIENT MANTISSA IN B REGISTER BSI07350
"""" - 0736 00430 0 13 V0453 IMA  RSLT+l LOAD HIGH QUOTIENT MANTISSA BsI107360 |
0737 V0431l 0411 17 LLs 1 SHIFT THE QUOTIENT MANTISSA BsI07370 .
0738 00432 0 12 V0272 IRS  CNTR INCREMENT THE COUNTER BY ONE 85107380
0739 00433 0 0l V04l] JMP DS LOOP TO GENERATE ANOTHER QUOTIENT BIT BsI07390
0740 * IF COUNTER IS NON=-ZERO Bs107400 |
0741 * BsI07410 |
0742 . PACK AND SE1 SIGN OF WUUTIENT ’ 85107420 |
0743 * , Bs107430 |
0744 V0434 0 10 00202 JSI  NORM PACK INTO FLOATING POINT FORMAT (IF COUNTERBSIO07440 |
0745 * EQUALS ZERO) Bs107450 |
0746 V043> 0 12 V0355 IRS  TEMP SKIP IF SIGN OF QUOTIENT IS POSITIVE BS107460 |
0747 00436 0 10 VOlZ2 JST  Ns$22 COMPLIMENT IF SIGN OF QUOUTIENT IS NEGATIVE BSI07470 |
0748 U043/ =0 01 V0361 JMP®  D$22 DIVISION RETURN BS5107480 |
0749 ® BsI107490 |
0750 * HERE 1F DIVISUR MANTISSA IS LESS THAN OR EQUAL TO DIVIDEND Bs107500 |
0751 * (REMAINDER) MANI LSSA BsI107510 |
0752 * Bs107520 |
0753 U044V 000201 D2 1AB REPOSITION BsI07530 |
0754 00441 0 10 00155 Jsi  DALD SUBTRACT DIVISOR MANTISSA FROM DIVIDEND BSI07540 |
0755 * (REMAINDER) MANTISSA BsI07550
0756 U044 041l (7 LtLs 1 SHIFT REMAINDER MANTISSA Bs107560
0757 V0443 0 13 V0452 IMA  RSLT LOAD LOW GUOTIENT MANTISSA BSIO7570 .
0758 U0444 141206 ADA GENERATE A ONE QUOTIENT BIT Bs107580 |

0759 00445 0 0l V0427 - JMP D4 JUMP TO SHIFT QUOTIENT | BsI107590 |




0760
0761
0762
0763
0764
0765
0766
o767
0768
0769
0770
0771
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UO446
V044 ¢

uo4sv
V04b1
V045¢
V04b4

*
*
*

0 10 000V0O D6

142332

00000V
00000V
00000V
000205

#*
*
HGHC
LUWC
RSL |
Cc05

o

C

FLAG ERROR
JSi ERR
BCl 1s0Z
BSL 1
BSL 1
BSL 4
oct 205
EJCT

INFORMATION SYSTEMS LTD

DOC, 70181832000

- DIVISION BY ZERO

JUMP TO ERROR REPORTING ROUTINE

ID THE ERROR

8
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Bs107600
Bsl07610
Bsl107620
Bs107630
Bsl07640
85107650
Bs107660
Bsl107670
Bs107680
Bsl07690
Bsl107700
BsIO7710
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0772 * Bs107720 |
0773 * BsI07730
0774 * MULTIPLICAIION AND DIVISION ARGUMENT HANDLING ROUTINE Bs107740
0775 * BsI07750
0776 * CALLING SEWUENCE: Bsi07760
0777 * BsI07770
0778 * JST  MDAH CALL TO ROUTINE IMMEDIATELY FOLLOWS ENTRYs BSI07780
0779 * FIRST ARGUMENT IN THE A AND B REGISTERS Bs107790 !
0780 * eesee s KETURN MANTISSA OF ABSOLUTE VALUE OF FIRST ARGU- BsI07800
0781 * MENT IN THE A AND B REGISTERS, ABSOLUTE Bsi078l0 !
0782 * VALUE OF UNPACKED FIRST ARGUMENT AND FLAG BsI07820
0783 * FOR SIGN UF RESULTANT IN TEMPORARY STORAGE 85107330;
0784 #* LOCATIONS Bsl107840
- 0785 * : Bs107850 |
0786 * leo7séof
0787 * THE SIGN OF THE FIRST ARGUMENT IS SAVED. THE FIRST ARGUMENT BS107870 |
0788 * IS SET POSITIVEs UNPACKEDs AND SAVEDe THE SECOND ARGUMENT IS 85107380,
0789 | * LOADEDs AND LTS SIGN XORED WITH THE SIGN OF THE FIRST ARGUMENT. 85107890]
0790 * IF THE RESULVANT SIGN I5 POSITIVEs A FLAG IS SET TO NEGATIVE ONE. BSI07900 |
.. 0791 * IF THE RESULTANI SIGN IS5 NEGATIVEs THE FLAG IS SET TO A POSITVE ,351679t0[
0792 * NUMBERe THE SECUND AKGUMENT IS SET POSITIVE AND UNPACKED. 85107920
0793 * 85107930I
0794 * ' BS107940 |
0795 V0455 0 OUOUOO  MDAH DAC  #** ENTRY Bs107950 |
0796 00456 0 04 00355 STA  TEMP SAVE SIGN OF FIRST ARGUMENT Bs107960
0797 * : 85107970[
0798 * SET FIRSI ARGUMENT POSIIIVEs UNPACKs AND SAVE IT Bs107980
0799 * BsI07990 |
0800 U045/ 100400 SPL SKIP IF POSITIVE Bs108000 |
0801 V0460 0 10 V0122 Jsl  Nsz2 COMPLIMENT IF NEGATIVE Bs108010 |
0802 00461 0 10 V0134 JST  UNPK UNPACK THE FIRST ARGUMENT 85108020 !
0803 00464 0 10 VO1U4 JST  H$22 SAVE THE MANTISSA BsS108030 |
0804 V0463 0 000452 DAC  RSLT X BS108040
0805 00464 0 02 00152 LDA  EXPT - AND THE EXPONENT ~ - Bsl08050
0806 V046> 0 04 VO2U] STA  LOW X Bs108060
0807 % . 85108070
0808 | *  LOAD SECOND ARGUMENT - 85108080




0809

0810 V0466 -

0811 0V46 ¢
0812 V041U
0813 00471
0814 VV&/Z
0815
0816 V0473
0817
0818
0819
0820 V044
0821 V0475
0822 V0476
0823
0824 L0417/
0825 V050U
0826
0827 VO05UL

0828
0829
0830
0831
0832 V0502
0833 00503
0834 00504
0835 V0505
0836
0837 V0506

0<
o7
04
0<
12

COQCOO0O

C
-
C

0 13
0 05

00455
V05V6
V02172
V0272
002172

V0070

V0355
00355

140320

101001

0 0Z

0 13

U0o0ouO

00355

100400

0 10
0 10
-0 0l

vole2
V0134
V0455

00000«

BsloOs280 K

i
i
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* Bs108090
LDA  MDAH LOAD ADDRESS PLUS ONE OF CALL 85108100
suB  C2 SUBTRACT TWU AND BsI08110
STA  CNIR SAVE ADDRESS OF CALLING ROUTINE ENTRY Bs108120
LDA* CNIR LOAD ADDRESS OF DAC TO SECOND ARGUMENT Bsi08130
IRS* CNIR , INCREMENT TO SET UP RETURN ADDRESS FOR BSI108140
* CALLING ROUTINE Bs108150
JST  LARG LOAD SECOND ARGUMENT Bs108160
* Bsl08170
* DETERMINE SIGN OF RESUL! AND SET FLAG Bs108180
* Bsl08190
IMA  [EMP RECOVER SIGN OF FIRST ARGUMENT Bs108200
ERA  1EMP XOR SIGN OF SECOND ARGUMENT , 85108210
CSA CLEAR Al SO THAT NEGATIVE ONE ISN'T BsI08220
* GENERATED INADVERTENTLY 85108230
$SC SKIP IF RESULTANT SIGN IS NEGATIVE Bs108240
LDA Ml LOAD NEGATIVE ONE IF RESULTANT SIGN IS Bsi108250
'3 POSITIVE Bs108260
IMA  TEMP SAVE RESULTANT SIGN FLAGe RECOVER HIGH BsI08270
I 2 WORD OF SECOND ARGUMENT S
#* Bs108290
* SET SECOND AKGUMENT PUSITIVE AND UNPACK IT BS108300 |
* : Bsl08310
SPL SKIP IF POSITIVE Bs108320
JSI  Ns$22 COMPLIMENT IF NEGATIVE Bs108330 |
JST  UNPK UNPACK THE SECOND ARGUMENT BsI08340
JMP%®  MDAH RETURN Bs108350
* 85108360
cZz ocrT 2 Bs108370
EJCT Bs108380

0838

i
I
i
|
i
h
|
I
h
i
|
|
i
|
i
i
1
H
i
|
|
|
|
i
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0839 * Bs108390
0840 * 85108400
0841 * SINGLE PRECISION MULTIPLIPLICATION Bsl108410
0842 * Bs108420
0843 * CALLING StUU;NCt; Bsi08430
0844 * Bs108440
0845 * JsT  mslL MULTIPLICAND IN THE A REGISTER BSI08450
0846 * DAC ARGZ POINTER TO MULTIPLIER Bs108460
0847 R ceeesoRETURN PRODUCT TRANSPOSED SO THAT LEAST SIGNIFI- BSI08470
0848 * CANT PART IS IN A REGISTER Bsl108480
0849 * BsI08490
0850 * Bs108500
« 0851 * THE ROUTINE EXPECIS THE MULTIPLICAND AND MULTIPLIER TO BE IN BSIO08510
f“ 0852 * SINGLE PRECXbION FlXEU’PﬁINT FORMAT WITH POSITIVE SIGNSe THE LEASTBS108520
‘ 0853 * SIGNIFICANT 511 OF IHE NULTIPLIER 15 TESTED IF IT IS ONEs THE Bs108530
0854 %* MULTIPLICAND 1S ADDED TU THE PRODUCT WHICH IS INITIALLY ZEROe THE BsS108540
0855 * MULTIPLIER AND lHE PRUDUCT ARE SHIFTED RIGHTs AND THE NEXT LEAST Bsl08550
0856 * SIGNIFICANT BIT OF THt MULTIPLIER 1S TESTEDe THE PROCESS IS Bsi08560
0857 * REPEATED FOR THE 15 MAGNITUDE BITS OF THE MULTIPLIERe THE RESULT BSI08570
0858 * IS THEN . SHIPIED S0 IHAT IT IS DOUBLE PRECISION FIXED POINT FORMAT, BsS108580
0859 * THE ANSWER IS TRANSPObEU SO THAT THE LEAST SIGNIFICANT PART IS IN Bs108590
0860 * THE A REGIbltRO AND THE ROUTINE EXITS. Bs108600
0861 * Bsl08610
0862 * BS108620
0863 9050( 0 000000 M$%11 DAC * % INTEGER MULTIPLY ENTRY 85108630
0864 90510 0 04 00200 STA HIGH SAVE THE MULTIPLICAND BsI08640
0865 * Bs108650
0866 . * INITIALIZE IHE LOOP CQUNTER AND POSITION THE MULTIPLIER 85108660
0867 * Bsl08670
0868 9051} 0 0Z 90527 LDA mM17 INITIALIZE LUOP COUNTER 10 THE NUMBER. OF Bs108¢80
0869 * MAGNITUDE BI1S IN MULTIPLIER BS108690
0870 V05L¢ 0 04 V0272 STA  CNIR 85108700
o871 9051? 0 02 V0507 LDA M$1l1l LOAD MULTIPLIER Bsl08710
0872 9051& 0 10 UOO’O JSI- LARG LOAD ARGQUMENT ROUTINE BsIOg720 |
0873 905Lb 0400 »7 LRL 17 CLEAR As SHIFT LSB OF MULTIPLIER INTO C BITBSI08730
0874 * BsIO0B8740

0875 | * MULTIPLY LOUP ' _ | Bs108750
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0876 * Bs108760
0877 UVOSLE 100001 M101 SRC TEST LSB Bs108770
0878 V0517 0 06 V0200 ADD  HIGH LSB 15 ONE=-ADD THE MULTIPLICAND TO THE PRO-BSI08780
0879 * } bUCT Bs108790 |
0880 U052V 0400 (7 LRL 1 SHIFT LSB OF MULTIPLIER INTO C BIT Bs108800
0881 V0521 0 12 V0212 IRS CNIR BUMP COUNTER Bsl108810 |
0882 U052Z 0 OL VD516 JUP  MIOL LOOP TO TESI LSB OF MULTIPLIER IF COUNTER BSIO08820
0883 * 1S NON-ZERO BsI08830 |
0884 * Bs108840
0885 * FORMAT THE RESULI 85108850 .
0886 * Bs108860 |
0887 V0523 0414 (7 Ll 1 IF THE COUNTER 1S ZEROy PUT THE RESULT IN BS108870 .
0888 00524 0400 /7 LRL 1 DOUBLE PRECISION FORMAT BY CLEARING BIT ONEBSIO08880
0889 * OF THE SECOND WORD Bs108890
0890 V052>  0V0Z0L 1AB TRANSPOSE THE HIGH AND LOW WORDS Bs108900 |
0891 00526 =0 0l V0120 JMP®  LHTS+1 INTEGER MULTIPLY EXIT Bs108910 |
0892 * Bs108920 .
0893 * , Bs108930 |
.. 0894 V0527 17776l ML7. OClT =17 Bs108940 |
0895 RYCT e Bgl08950




0896
0897
0898
0899
0900
0901
0902
0903
0904
0905
0906
0907
0908
0909
0910
0911
0912
0913
0914

0916
0917
0918
0919
0920
0921
0922
0923
0924
0925
0926
0927
0928
0929
0930
0931
0932

0915

V0530
00531

V053¢

V0533
V0534
00535

oo

(eNoNa) o

000000
10 00455

13 002V}

06 V0152
07 V0572
04 V0152
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* Bs108960 -
* 85108970
* FLOAIT ING PUINT MULTIPLICATION BsI08980
* 85108990
* CALLING SEUU;NCtz Bs109000
* B5109010
% JST mM$2< MULTIPLICAND IN A AND B REGISTERS Bs109020
* DAC ARGZ POINTER TO MULTIPLIER Bs109030
* coceeeRETURN PRODUCT IN A AND B REGISTER BS109040
* Bsl109050
* Bsi09060
* THE ARbUMtNTS ARE UNPACKEDs THEIR SIGNS ARE SET POSITIVEes ANDBSI09070
* THE SIGN OF IH& PRUDU&T IS5 SAVEDe THEIR EXPONENTS ARE ADDEDs THE BSI09080
* BIAS IS ADJUSTEDQ AND THE RESULT IS SAVED AS THE EXPONENT OF THE Bs109090
* PRODUCT . lHt H1GH MULTIPLICAND MANTISSA AND THE LOW MULTIPLIER Bsl109100
* MANTISSA ARE MUL'IPLItDo AS ARE THE HIGH MULTIPLIER MANTISSA AND Bsl0911l0
* LOW MULTIPLILAND MANTleAo THE TWO HIGH CR0SS PRODUCT ARE SAVED, Bsl09120
* THE HIGH MULIIFLICAND MANTISSA AND THE HIGH MULTIPLIER MANTISSA AREBSI09130
* MULTIPLIED AND IHE HIGH CROSS PRODUCTS ARE ADDED TO THE LOW PRO= 851091“0
*  DUCTe IF IHERE IS OVERFLOWy THE HIGH PRODUCT IS INCREMENTEDs
* THE PRODUC' 15 PACKED INTO FLDATING POINT FORMATe AND THE SIGN IS 85109160
* ADJUSTED . BsIO09170
* ‘85109180
* BsI09190
M$22 DAC %% MULTIPLICATION ENTRY . 85109200
Jsi MDAH JUMP TO ARGUMENT HANDLING ROUTINE Bs109210
* Bs109220
*  PRODUCT EXPUNENI DETEKMINATION Bs109230 |
* Bs109240
IMA  LOW SAVE HIGH MULTIPLIER MANIISSA, RECOVER BS109250
* EXPONENT OF MULTIPLICAND Bg109260
ADD EXPT ADD EXPONENT OF MULTIPLIER Bs109270
syB C200 SUBTRACT BIAS Bs109280 '
STA EXPT SAVE RESULTANT EXPONENT 33109290f
* " BS109300 |
* PRUDUCT MANIL1SSA DETEKMINATION BsI09310
»*

85109320




0933
0934
0935
0936
0937
0938
0939
0940
0941
0942
0943
0944
0945
0946
0947
0948
0949
0950
0951

0953
0954
0955
0956
0957
0958
0959
0960
0961
0962
0963
0964
0965
0966
0967
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v0v 36
00537
VobS4U
V0541L
v0b54¢
U0543
V0544
V0545
V0546
0054/
VLETY
00551
V055¢
00553
V0554
00555
00556
V0557
00560

00562
v0%63
00564
00565

V05606
vos6 !
VoS5 U
00571

Vo> ¢

000201
0 10 00507
0 000452
000201

0 13 V0453
0 10 00507
0 000201
000201

0 13 00201
0 10 V0507
0 0V0452
000201

0 04 00452
000201

0 06 00201
140320
100001

0 12 00452
0 06 00453

140320

1000014
0 12 V0452
0V0201
0 02 UV04b2

0 10 V0202
0 12 00355
0 10 00122

-0 0l 00530

00020V

* Xk X

C<00

1AB
JSi
DAC
1AB
IMA
JSi
DAC
1AB
IMA
Jsli
DAC
1AB
STA
1AB
ADD
CSA
SRC
IRS
ADD

. ,(:S#,,, -

SRC
IRS
1AB
LDA

PACK

JsT
IRS
JST
IMP®

ocCl
EJCT

P

‘*%

© DOCe

LL INFORMATION SYSTEMS LTD

70181832000

PROGRAM DOCUMENTATION

REVe A

PAGE 34

B5109330 |

I

LOAD LOW MULTIPLIER MANTISSA

M$11 MULTIPLY BY HIGH MULTIPLICAND MANTISSA BS109340
RSLT X 85109350
LOAD HIGH CROSS PRODUCT 85109360

RSLT+1- AND SAVEs RECOVER LOW MULTIPLICAND MANTISSABSI09370
MS$11 MULTIPLY BY HIGH MULTIPLIER MANTISSA BS109380
LOW X Bs109390
LOAD HIGH CROSS PRODUCT BS109400

LOW AND SAVEs RECOVER HIGH MULTIPLIER MANTISSA BSI09410
MS$11 MULTIPLY BY HIGH MULTIPLICAND MANTISSA 85109420
RSLT X Bs109430 |
SAVE HIGH PRODUCT MANTISSA Bs109440

RSLT X Bs109450
LOAD LOW PRODUCT MANTISSA Bs109460

LOW ADD CROSS PRODUCT Bs109470
OVERFLOW INTO C BIT Bs109480

SKIP IF C BIT RESET 85109490

ARSLT INCREMENT HIGH IF C BIT IS SET BS109500
RSLT+1 ADD IN THE OTHER CROSS PRODUCT Bs109510

o "OVERFLOW INTO C BIT BslO9s20 |

SKIP IF C BIT RESET Bs109530 |

RSLT INCREMENT HIGH IF C BIT IS SET Bs109540
LOAD LOW PRODUCT MANTISSA IN THE B REGISTERBSI09550 |

RSLT LOAD HIGH PRODUCT MANTISSA Bs109560
, . BsI109570

AND SET SIGN OF PRUDUCT Bs109580
Bs109590 .

NORM PACK PRODUCT INTO FLOATING POINT FORMAT Bs109600
TEMP SKIP IF SIGN OF PRODUCT 1S POSITIVE Bs109610 |
N$22 COMPLIMENT IF SIGN OF PRODUCT IS NEGATIVE 85109620
M$22 MULTIPLICATION RETURN 85109630
B5109640

, Bs109650
200 Bs109660
Bs109670

|
|
|
|
i
|
l
|
|
i
!
J
|
i
|
|
|
|
|
i
1
|
i
|
|
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0971
0972
0973
0974
0975
0976
0977
0978
0979
0980
0981
0982
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V0513
V0574
V051>
Vo576
00517

Vo6LY
vo6eul
0o6LZ

V0603

0 000V00

0 04 V0152
140040
000201

0 02 V0603

0 13 00152
0 10 V0o2V2
-0 0l 00573
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* NAME BASIC=MTHPAK DOCe 70181832000 REVe A PAGE 35
* BsI09680
* INTEGER TU FLUAIING POINT CONVERSION 85109690
* Bs109700
* CALLING SEWUENCE: Bsl09710
* BsI09720
* JSI FINI ASSUMES INTEGER IN A REGISTER Bs109730
* oooooo"_(E'QRN FLOATING POINT IN A AND B REGISTERS Bs109740
* Bs109750
* Bsi109760
* THE INIEGER IS PUI IN DOUBLE PERCISION FIXED POINT FORM BY BsI09770
* CLEARING THE B REGISTERe THE EXPOUNENT IS INITIALIZED AT *217 =- Bs109780
* *200 FOR BIAS AND '17 TU MOVE THE BINARY POINT BETWEEN BITS 1 AND B5l09790
* 2 OF THE A REGISIERe THEN THE FLOATING POINT NORMALIZING ROUTINE BsI09g00
* IS USED TO PACK LT INIO FLOATING POINT FORMAT,. Bsl09glo
* Bsl09g20
* Bsl09830
FINT DAC % ENTRY Bs109840
STA EXPT SAVE THE INTEGER Bsl109850
CRA CLEAR THE B REGISTER Bs109g60
IAB , Bs109870
LDA  c217 INITIALIZE EXPONENT TO BIAS PLUS FACTOR B5109880
* TO MOVE BINARY POINT TO THE END OF THE Bs109890
* A REGISTER Bs109900
IMA EXPT RECOVER THE INTEGER Bsl109910
JST NORM NORMALIZE TO CONVERT Bs109920
JMP*  FINT EXIT Bs109930
* Bsl09940
* Bs109950
C217 OCT 217 Bs109960
EJCT

BsI109970
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* NAME BASIC=MTHPAK DOC, 70181832000 REVe A PAGE 36
0998 * Bs109980
0999 * 85109990
1000 * FLUATING PUINT 10 INTGER CONVERSION Bs110000
1001 * B8s110010
1002 * CALLING SEQUENCE: Bs110020
1003 * Bs110030
1004 * JSI ASSUMES FLOATING POINT IN A AND B REGISTERSBSI10040
1005 * ooooooUU] OF RANGE RETURN BsI10050
1006 * eeeeeeNORMAL REIUKN = INTEGER IN THE A REGISTER 85110060
1007 * Bs110070
1008 * 85110080
1009 * IHE FLUATING POINI IS UNPACKEDe 217 IS SUBTRACTED FROM THE BsI10090
1010 * EXPONENT = *200 10 REMOVE THE BIASs AND *'17 TO MOVE THE BINARY 85110100
1011 * POINT TO THE END OF THE A REGISTERe IF THE RESULT IS GREATER THAN BSI10110 |
1012 * ZEROs THE FLUATING POIN! IS OUT OF INTEGER RANGEs AND THE OUT OF BsI10120 |
1013 * RANGE RETURN IS IAKENe IF THE RESULT IS LESS THAN OR EQUAL TO 85110130
1014 % ZEROs THE MANTISSA 1S SHIFTED RIGHT TO FORM THE TRUNCATED INTEGERs BSI10140 |
1015 * AND THE NORMAL RETURN IS TAKEN 85110150 |
- 1016 * 85110160

e0r o w DI o

. 1018 006U4 0 000000 IFLT DAC  xx ENTRY Bsllo180
1019 UO6US 0 10 V0134 JST  UNPK UNPACK THE FLOATING POINT Bs110190
1020 U06U6 0 13 00152 IMA  EXPT LOAD THE EXPONENT Bs110200
1021 00607 0 07 VO6UL3 suB  C217 SUBTRACT BIAS PLUS FACTOR TO MOVE THE Bsilo210
1022 * BINARY POINT BETWEEN FIRST TWO BITS OF Bs110220
1023 * THE A REGISTER Bs110230
1024 V061V 0 11 01060 CAS  FO TEST FOR OUT OF INTEGER RANGE Bs110240
1025 006ll =0 01 006V4 JMP®  IFLT OUT OF RANGE RETURN Bs110250
1026 0061¢ 101000 NOP , Bs110260
1027 V0613 0 1l 00527 CAS  M17 TEST FOR ALL FRACTIONAL BITS IN MANTISSA Bs110270 |
1028 00614 0 03 V0357 ANA  CT7 NO = MASK SHIFT COUNT AND 85110280 |
1029 V061> 0 05 V06ZS ERA  ARS FORM SHIFT INSTRUCTION Bs110290
1030 V0616 100400 SPL SKIP IF GREATER THAN '-17 Bs110300
1031 006l/ 0 02 V0626 LDA  ARSM YES = SHIFI OUT ALL BITS EXCEPT SIGN Bsll0310
1032 V0620 0 04 V0622 © STA  IFUL 85110320
1033 00621 0 02 V0152 LDA  EXPT RECOVER HIGH MANTISSA 85110330
1034 00622 0405 0O IFOL ARS  *x SHIFT TO INTEGER FORMAT Bs110340
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1035 UU6Z3 0 12 U06U4 IRS  IFLT NORMAL RETURN BsI10350
1036 U0V6Z24 =0 01 V06V JMP®  LFLT Bs110360
1037 * Bsl10370
1038 * BsI10380
1039 U06Z> 040500 AKS OCI 40500 : Bsl10390
1040 V06¢6 040517 AKSM OCI 40517 Bs110400

1041 EJCT Bs110410
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/"
1042 * 85110420
1043 * Bsl10430
1044 * IEST FUR INTEGEK ROUTINE Bs110440
1045 * Bs110450
1046 * CALLING SEWUENCE: 85110460
1047 * BsI10470
1048 * JST 1IN ASSUMES FLOATING POINT IN A AND B REGISTERSBSI10480
1049 * eseeee INTEGER RETURN = INTEGER IN A REGISTER BS110490 |
1050 * eeeeeeFLOAIING POINT RETURN = FLOATING POINT IN A AND B Bs110500 |
1051 * REGISTERSe CONVERSION NUT MADE BECAUSE Bsll0510
1052 * FLOATING POINT IS OUT OF INTEGER RANGE Bs110520 |
1053 * OR CONTAINED FRACTIONAL BITS. BsIl10530
1054 * _ ‘ , ’ 85110540 |
SEEAR . | BSI10550
1056 * THIS RUUTINE CALLS upon THE FLOATING POINT TO INTEGER CON- B5110560
1057 # VERSIONe IF OUI OF RANGE RETURN 1S TAKENs THE FLOATING POINT © BsIl0570 !
1058 *  RETURN IS MADE. IF THE NORMAL RETURN 1S TAKENs THE INTEGER IS CON=-BSI10580
1059 * VERTED TO FLUATING POIN] AND SUBTRACTED FROM THE ORIGINAL FLOATING BSI10590 |
1060 * POINTe IF THE RESULT 15 ZEROs THE INTEGER RETURN 1S MADEe OTHER=~ 55110600!
1061 *  WISEs THE FLUATING POINI RETURN 1S MADE. ’ BsIloelo !
1062 * - Bs110e620 '
1063 * NOTE: E$22 MAKES USE UF THE FACT THAT THE INTEGER WILL ALSO BE IN 85110630!
1064 * CTMPs AND IHE FLUATING POINT WILL ALSO BE IN FTMP, BsI110640 |
1065 * ) BsI10650 |
1066 * Bs110660 .
1067 U062/ 0 000V0O0  TINT DAC  ** ‘ ENTRY BsI10670 !
1068 V0630 0 10 U014 JST  H$22 ~ SAVE THE FLOATING POINT ARGUMENT Bs110680 |
1069 00631 0 0U1UL7 DAC  FTMP Bs110690 |
1070 00632 0 10 00604 Jsi IFLT FLOATING POINT TO INTEGER CONVERSION BsI10700 |
1071 V0633 0 Ol V0644 JMP T101 OUT OF RANGE RETURN = TAKE FLOATING POINT BsIl0710
1072 * RETURN Bs110720 .
1073 V0634 0 04 V0650 STA  CIMP INTEGER RETURN=SAVE THE INTEGER Bs110730
1074 00635 0 10 V0573 JST  FINT CONVERT IT TO FLOATING POINT FORMAT BsIl10740
1075 00636 0 10 0V02/7 JST 5822 SUBTRACT 1T FROM ORIGINAL FLOATING POINT BSI10750 |
1076 0063/ 0 001017 DAC  FTMP ) B8s110760 |
1077 00640 10004V SZE TEST ZERO DIFFERENCE Bsil10770

1078 V0641 0 Ol VD644 JMP 1101 NO - TAKE FLOATING POINT RETURN 85110780
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1079 0064¢ 0 0¢Z V0650 LDA  CIMP YES=LOAD IHE INTEGER BsIl0790
1080 V0643 =0 0l V0627 JMP*  TINT INTEGER RETURN Bs110800 |
1081 V0644 0 10 VOLVO TLO01 JST  LS%22 LOAD ORIGINAL FLOATING POINT Bsl10810
1082 V064> 0 00LU17 DAC  FTMP Bs110820
1083 V0646 0 1¢ V06<7 IRS  TINT FLOATING POINT RETURN Bsl10830
1084 U064/ =0 01 V0627 JMP%  TINT Bs110840 |
1085 * : Bsll0850
1086 * Bs110860
1087 V065U  QUOLOU CIMP BSZ 1 BsIl0870

|
|
[
I
1
!
|
|
‘

1088 EJCT - BsIlog80
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1089 * Bs110890
1090 * , » 85110900
1091 * GREAITEST INTEGEK FUNCTION Bslloglo
1092 * BsI10920
1093 * CALLING SEWUENCE: Bs110930
1094 * Bs110940
1095 * JSi INTF 8s110950
1096 * DAC ARG POINTER TU THE ARGUMENT BsI110960
1097 * eoeee e KETURN RESULT IN A AND B REGISTERS Bs110970
1098 * 85110980
1099 * Bs110990 |
1100 * THE ARGUMENT 1S LUADED AND UNPACKEDe THE BIAS PLUS THE NUM- BsI11000
1101 *  BER OF SIGNIFICANT BIIS 1S SUBTRACTED FROM THE EXPONENT TO COMPUTE BsI11010 |
1102 * THE NUMBER OF FRACTIONAL BITS IN THE MANTISSAe. IF THERE ARE NO BSI111020 |
1103 * FRACTIONAL BITS IHE NUMBER IS REPACKEDs AND THE ROUTINE EXITSe BsI11030 |
1104 * OTHERWISEs IHE FRACTIUNAL BITS ARE SHIFTED OUT OF THE MANTISSA. B5111040 |
1105 * ZEROS ARE THEN SHIFTED IN TO REPLACE THE FRACTIONAL BITSe THERE 15BSI111050 |
1106 * A SPECIAL TEST SO THAI MINUS ONE IS GENERATED FOR ARGUMENT IN THE BsI11060 |
1107 * RANGE OF MINUS ONE AND £ERO, Bsillo70 |
1108 * BsI11080 |
1109 * 85111090 |
1110 V0651 0 000OUOO  INTF DAC % BsIl11100 |
1111 0065¢ 0 02 00651 LDA  INTF BsIll1l0
1112 V0653 0 10 00070 JSI  LARG LOAD ARGUMENT ROUTINE - BsIll120 |
1113 V0654 0 10 00134 JST  UNPK UNPACK THE FLOATING POINT BsI11130 |
1114 00655 0 04 V0677 STA  INO3 SAVE HIGH BsI11140 |
1115 %* 85111150E
1116 * TEST FOR FRACTIONAL BLITS BsI11160
1117 * BsI11170
1118 U066 0 02 V0152 LDA  EXPI LOAD THE EXPONENT BsI11180
1119 V0657 0 06 VOTU7 ADD  M227 SUBTRACT BIAS PLUS NUMBER OF SIGNIFICANT  BsI11190
1120 * BITS IN THE MANTISSA BsI11200
1121 V0660 100400 SPL SKIP IF POSITIVE BsIllzlo
1122 voeol 0 0L V0665 JMP INO1 JUMP TO SHIFT OUT FRACTIONAL BITS Bsill1220
1123 V0662 0 02 VO6TT LDA  INU3 RECOVER HIGH BSI11230 |
1124 * BsI11240 |
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#* BsI11260
INOG JS| NORM REPACK BsIll270
JMPX  LHIS+1 GREATEST INIEGER FUNCTION EXIT BsIll1280
x BSI111290
* FORM THE SHltT INSTRULT{ONS AND SHIFT OUT THE MANTISSA'S B8sI11300
*  FRACTIONAL BITS BsI11310
* . Bsll1320
INO1 ADD M7 ADD =7 TO THE SHIFT COUNT TO RIGHT BsIl1330
* JUSTIFY MANTISSA Bslll340
CAS M36 TEST IF ALL MANTISSA BITS ARE FRACTIONAL BsIl1350
ANA cri7 NO= MASK SHIFT COUNT AND Bsill360
ERA LRS FORM SHIFT INSTRUCTION BsIl1370
SPL BsI11380
LDA.  LRSM YES = SHIFT UUT'ALL'BITSVEXCEPT'SIGN ‘BsIl1390 |
STA INO2 STORE RIGHT SHIFT BsIl1400
ERA C1lK FORM LEFT SHIFT INSTRUCTION BslllelO
IMA INO3 AND STOREs RECOVER HIGH Bsll1420
INOZ LRS  ## SHIFT OUT FRACTIONAL BITS BsI11430
INO3 LLS *% RESTORE FORMAT Bslllae40
* | Bs111450
* BE SURE THAT NEGATIVE ONE IS RETURNED FOR ARGUMENTS IN THE Bsill460
*  RANGE OF NEGATIVE ONE AND ZERO BsI11470
* BSI11480
CAS ML NN - SPECIAL CHECK SO THAT -1 IS5 GENERATED FOR BSI1l1490
* NUMBERS BETWEEN «~1 AND O Bsills00
JMP INU4 JUMP TO REPACK Bsill510
IMA INO3 LOAD THE SHIFT INSTRUCTION BsIlls520
CAS LLSM TEST IF ALL MANTISSA BITS WERE SHIFTED OUT BslIlls39
JMP INO4=] NO = JUMP TO REPACK Bsllls40
LDA FM1 YES - LOAD =1 Bsllls50
JMP®  LHTS+1 AND RETURN BsIlls560
* BsI11570 .
x BsI11580
M227 OCI -227 BsIlls590
M36  0OCl -36 Bsil1600
ClK 0OcCT 1000 Bslillelo
LRSM OCT v 4014l BsIlled0

0 10
-0 Ol

0 o6
011

0 03
0 05

V0202
V0120

01165

V0710
00357
00360

100400

¢ 0 02

0 04
0 05
013
0401
0411

11

ol
13
11
0l
0Z
ol

(o eNoNoNeNe) o

o712

00676
00711
V0677
0o
0o

V0276

U0663
006 77
Vo713
V0662
00000
00140

177551
1717742
001000V
040142
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1163 V0713 041142 LLSM OCI 41142 BsI11630
1164 EJCl BsIlle40

i
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1165 * Bsllle50 |
1166 * Bsllle60 |

1167 * FLOATLING POINI FX?ONENTIATIUN 35111670§
1168 * Bs111680 |
, 1169 * CALLING SEUUGNCE: 35111690j
e . | BsI11700
1171 * JST L$2e FIRST ARGUMENT IN A AND B REGISTERS Bslll710 '
1172 * DAC ARGZ POINTER TO SECOND ARGUMENT Bslll720 '
1173 * eoeeeeRETURN FIRST ARGUMENT RAISED TO THE SECOND ARGU=- BsI11730
1174 * MENT POWER IN THE A AND B REGISTERS 851117401
1175 x | BsI11750
1176 * BsIl1760
1177 * THE FIRST ARGUMtN‘ IS SAVEDs AND THE RESULT IS INITIALIZED T0BSI11770 !
1178 *  ONEe THE SECOND ARGUMENT IS LOADEDs AND IF IT IS AN INTEGER WHOSE BSI11780
1179 * ABSOLUTE VALUE 15 LESS |HAN 64y THE SIGN OF THE SECOND ARGUMENT IS5 35111790i
1180 * SAVEDs AND IHE LEAST bIhNIFICANT B8IT OF THE ABSOLUTE VALUE OF THE Bslllg00 |
1181 * SECOND ARGUMhNT 15 lEthDo IF IT IS ONEs THE RESULT 1$ MULTIPLIED 85111810§
1182 * BY THE FIRSI AR&UMENT. THE ABSOLUTE VALUE OF THt SECOND ARGUMENT BsIllg20
1183 * 1S SHIFTED RIGHT ONE PLACE AND TESTED EQUAL TO ZERO, IF NON=ZERQs Bsillg30'
1184 * FIRST ARGUMtNT Ib RhPLA&ED BY ITS SQUAREs AND THE ROUTINE LOOPS TO BSIllB‘O?
1185 * TEST THE LtAbT 5IGNIF1CANT BIT OF THE SECOND ARGUMENT. IF ZEROQ BsIl1850 |
1186 * - TH& SIGN or bECUND ARQUHENT 1S TESTEDs AND IF NEGATIVEs THE RESULT BSIllﬁbof
1187 * 1S REPLACED BY I!S REQIPRUCAL. THE ROUTINE EXITSe 1IF THE SECOND BsIllg70
1188 %* ARGUMENT I9 NUT AN lNiE&bR OR AN INTEGER WHOSE ABSOLUTE VALUE 1S 35111880§
1189 * GREATER THAN 63¢ THE tXPONENTIATIUN IS ACCOMPLISHED BY TAKING THE 351118901
1190 * NATURAL AN]ILUGARITHM or THE PRODUCT OF THE SECOND ARGUMENT AND 65111900§
1191 * NATURAL LOGAKI]HM OF lHt FIRST ARGUMENT (EXP.(ARGZ2®LN (ARG1))) BsIllolo
1192 % THERE IS A bPEClAL QHhCK SO0 THAT IF THE FIRST ARGUMENT IS ZERO AND 85111920!
1193 * SECOND ARGUMENT 1S GREAIER THAN ZEROs A ZERO IS RETURNED; AND IF BsIll930
1194 %* THE SECOND AKGUMtNT Ib LESS THAN ZEROs A DZ ERROR IS FLAGGEDe 35111940:
1195 * BsI11950
1196 * BsI11960 |
1197 QO71? 0 000000 E$22 DAC * % ENTRY Bsille70 |
1198 00715 0 10 V0104 JST  HS22 STORE FIRST ARGUMENT BSI11980 |
1199 90749 0 001921 DAC ETMP Bs111990 !
1200 0071/ 0 10 volvo JS1 L$22 INITALIZE THE RESULT TO ONE 85112000:
1201 007;? 0 001!44 DAC Fl BsIl2010 |

I
i
|
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vo7ZL
0072¢
007e3
Vo724
V0725
voree
0072/

V073V
VoT73L
00732
V0733
00734
00735
00736
00737

V074U
00741
0V074¢
V0743
00744
Vo745
V0746
uoT4/(
00750

Y EY!
00752
00753

OCCCOCOoOCOoOC

0
0

10 V01U4
ovl1e21

02 00714
10 V0070
12 V0714
10 00627
0l V0751

10 V0100
001021

100040

0
0
0

01 00740
11 01017
10 00000

142332
-0 Ol 00714

COO0OO0COO0OO0O0OC

1V v1023
001021
10 00530
001017
10 00104
001017
10 01107
001017
01 00714

100400
140407

0

11 Vo273

% NAME BASIC=MTHPAK

M % % % *

$03

* %k Xk

%01

m X% %k %

Jsi
DAC
LDA
JST
IRS
JSi
JMP

HERE IF THE EXPUNENI
WHOSE ABSOLUIE VALUE 15

JS1
DAC
SZE
JMP
CAS
JST
BClI
JMP#*

H$22
L0
£$22

LARG

(X Y4
TINT
£$01

L$22
ETMP

*ed
FTMP
ERR

102
£$22

COMPUTE EXP (ARGZ*LN (ARGL))

JSi

DAC

JST
DAC
Jsi
DAC
JsT
DAC
JMP*

LOGF
ETMP
M$22
FTMP
H$22
FTMP
EXPF
FTMP
£$22

TEST IF IHE ABSULUTE VALUE OF THE INTEGER IS LESS THAN 64

SPL
TCA
CAS

C1u0

™\ F
- L
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DOCe 70181832000 REVe A PAGE 44
B8s112020
» BsI12030
LOAD THE EXPONENT Bs112040
BsI12050
BUMP FOR RETURN Bs112060
TEST FOR INTEGER Bsll2070
INTEGER = JUMP Bsll2080
Bsil2090
A NON=INTEGER NUMBERs OR AN INTEGER BsIl12100
GREATER THAN 63 BsIlz21ilo0
Bsll2120
LOAD THE FIRST ARGUMENT BsI112130
Bsll2l40
TEST ZERO Bsilel50
IF NOTs JUMP OVER NEXT FEW LINES Bsll12160
IF ZEROs COMPARE WITH EXPONENT 8sIl2170
ZERO TO NEGATIVE POWER = FLAG DIVISION. Bs112180
BY ZERO BsI12190
ZERO TO POSITIVE POWER = EXIT WITH ZERO Bsll2200
, Bsll2z2lo0
Bsll2220
BsIl2230
COMPUTE NATURAL LOG OF FIRST ARGUMENT Bsll2240
Bsll2250
MULTIPLY BY THE EXPONENT Bsll2260
Bsll2270
STORE IT Bsll12280
Bsll2290
COMPUTE EXP(B¥*LN(A)) BsIl2300
Bsll2310
EXIT Bsll2320
Bsll2330
BsIl2340
. BsIl2350
SKIP IF POSITIVE : Bsll2360
COMPLIMENT IF NEGATIVE Bsll2370
TEST FOR LESS THAN 64 Bs112380
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% NAME BASIC=MTHPAK DOCe 70181832000 REVe A PAGE 45

1239 V0754 10100V NOP Bs112390
1240 0075> 0 01 00730 JMP 303 JUMP IF NOT BSI12400 |
1241 * Bsil2alo
1242 * HERE 1F EXPONENI 1S AN INTEGER WHOSE ABSOLUTE VALUE IS LESS THAN 64BSI12420
1243 * | 85112430
1244 V0756 10110V E$06 SLN TEST LSB OF EXPONENT BSI112440
1245 V075¢ 0 01 00770 JMP £S04 JUMP IF ZERO Bs112450 |
1246 00760 0 13 01222 IMA  Z0+1 IF ONEs LUAD THE INTERMEVDIATE RESULT BS112460
1247 V0761 000201  1AB BSI12470 |
1248 V076< 0 0¢ U12¢1 LDA 40 Bsl12480 |
1249 00763 0 10 00530 JST  mMs22 MULTIPLY BY POWER OF FIRST ARGUMENT B5112490 |
1250 V0764 0 001021 DAC  ETMP Bs112500 |
1251 V076> 0 04 Ul2¢1 STA 20 SAVE THE RESULT BsI12510 |
1252 00766 000201 IAB ' Bsil12520
1253 0076f 0 13 vl222 IMA 20+l AND RECOVER THE EXPONENT Bs112530
1254 00710 0404 17 ES04 LGR 1 SHIFT EXPONENT Bs112540 |
1255 00771 101040 SNZ TEST IF THE EXPONENT EQUALS ZERO Bs112550 |
1256 00772 0 0l U1004 JMP  ESU5 IF ZEROs JUMP TO TEST SIGN OF EXPONENT Bs112560 |
1257 00773 0 04 00450 STA  HGHC IF NON=ZEROs SAVE THE EXPONENT Bs112570 |

. 1258 00774 0 10 00100 JsT  Ls22 LOAD POWER OF FIRST ARGUMENT Bs112580 |
1259 00775 0 001021 DAC  ETMP Bs112590 |
1260 00776 0 10 00530 JST  Ms22 MULTIPLY BY ITSELF . BsI12600 |
1261 00777 0 001021 DAC  ETMP | Bs112610 |
1262 01000 0 10 00104 JST  H$22 SAVE AS THE FIRST ARGUMENT Bs112620 |
1263 V1001 0 001021 DAC  ETMP BS112630 |
1264 01002 0 02 00450 LDA  HGHC LOAD THE EXPOMENT BSI12640 |
1265 Ul0U3 0 Ol UO7%6 JMP  ESV6 LOOP TO TEST LSB OF THE EXPONENT Bs112650 |
1266 * | BsI112660 |
1267 * TEST SIGN OF EXPUNENTs INVERT RESULT IF SIGN IS NEGATIVEs AND Bs112670 |
1268 * RETURN Bs112680 |
1269 * Bs112690 |
1270 Ul0U4 0 02 VD650 E$05 LDA  CTMP LOAD SIGNED EXPONENT BsI112700 |
1271 Ul005 100400 SPL TEST THE SIGN BsI12710 |
1272 Ul0V6 0 Ol 01012 JMP  ESU7 JUMP IF NEGATIVE Bs112720 |
1273 01007 0 1U V0100 JST  Ls$22 LOAD RESULT Bs112730 |
1274 V101U 0 001221 DAC 40 ‘ Bs112740 |
1275 0l10Ll =0 Ol V0714 JMPX  E$22 EXIT Bs112750
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1276 V1lUIl<¢ 0 10 UO1VUO0 E$OUT JsST L$<2 NEGATIVE EXPONENT - LOAD ONE Bs112760
1277 V1013 0 00lias DAC Fl BsIl2770
1278 V1014 0 10 V0361 JSi D$22 DIVIDE BY RESULT TO INVERT BsI12780
1279 01015 0 00121 DAC L0 Bs112790 |
1280 V1Ul6 =0 Ol VUO714 JMPX  £$22 EXIT Bsl12800 |
1281 * Bsllizglo |
1282 * Bsll2g2o0 |
1283 Ul0L/ 00000V FIMP BSL 2 i BsIl2830 |
1284 01021 000000 EIMP BSL 2 Bs112840 |
1285 ' * ; Bs112850 |
1286 * : Bsl12860 |
1287 * BsI12870 |
1288 FIN Bs112880 |

1289 EJCT Bs112890 |

|
|
|
I
|
i
i |
B . |
, : |
i
|
|

i
|
|
i
|
|
|
|
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1290 * Bs112900
1291 * Bsll2910 .
1292 * NATURAL LUGARITHMIC FUNCTION BS112920 |
1293 * BsI12930
1294 *  CALLING SEQUENCE: Bs112940 |
1295 * Bs112950 |
1296 * JSi LOGF 85112960 |
1297 * DAC ARG POINTER TO ARGUMENT BsI12970
1298 * eeses s RETURN LN(ARG) IN A AND B REGISTERS Bs112980
1299 * BsI112990 |
1300 * Bs113000
1301 * THE ARGUMENT 1S LUADEDs AND IF IT IS LESS THAN OR EQUAL TO BSI13010
© 1302 * ZEROs AN LG ERRUR IS FLAGGEDe THE HIGH WORD OF THE ARGUMENT 1S 85113020
—————— 1303 %  SAVEDs AND IHE EXPONENT OF THE ARGUMENT 1S SET TO ONE PLUS THE Bs113030 |
. 1304 *  BIASe ONE 15 SUBTRACIEV FROM THE ARGUMENT+ AND A POLYNOMIAL IS  Bs5113040 |
1305 * EVALUATED IN THE DIRRERENCE WITH THE FOLLOWING COEFFICIENTS: CO=0s BSI13050 |
1306 *  Cle9999964+ C23=04998741s (33543317999 Chz=e2407338¢ C5541676541y BsI13060 |
1307 % (63=.09532939y C/=z,03608849, CB8z=e006453544, THE EXPONENT IS 85113070 |
1308 * EXTRACTED FRUM IHE HIGH WORD OF THE ORIGINAL ARGUMENT, AND THE BsI13080 |
1309 * BIAS PLUs ONE IS SUBTRACTED FROM ITe IT IS CONVERTED TO A FLOATINGBSI13090 |
1310 *  POINT NUMBER AND THEN DIVIDED BY IHE LOGARITHM OF E TO THE BASE 85113100 |
1311 * TWOe THE POLYNOMIAL RESULT IS ADDED TO THE QUOTIENT FOR THE BsI13110
1312 * FUNCTION RESULTe BsI13120 !
1313 * BsI13130 |
1314 * 85113140 |
1315 UL0Z3 0 OVOUOO  LUGF DAC  *x ENTRY BsI13150 |
1316 01024 0 02 01023 LDA  LOGF Bs113160 |
1317 01025 0 1V 00070 JS1  LARG LOAD THE ARGUMENT BS113170 |
1318 V1026 0 11 01060 CAS FO COMPARE WITH ZERO 85113180 |
1319 U102/ 0 Ol V1033 JMP  *+4 IF GREATER SKIP NEXT FEW LINES 85113190 |
1320 01030 101000 NOP Bs113200 |
1321 01031 0 10 UOOLO JST  ERR IF NOT» FLAG AN LG ERROR BsI13210 |
1322 UL03Z 146301/ BCI  1lsLG ‘ Bsil3220
1323 V1033 0 04 UL170 STA  Z2 SAVE THE HIGH WORD OF THE ARGUMENT BS113230 |
1324 V1034 0414 (7 LGt 1 SHIFT EXPONENT OF ARGUMENT INTO FIRST 8 BITBsSI13240 '
1325 01035 141050 CAL CLEAR THE EXPONENT BsI13250

1326 01036 0404 (7 LGR 1 REFORMAT ‘ BsI13260




1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346

1347
1348
1349
1350
1351
1352
1353

1354

~
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IEY
01040
Vl041
Ul04¢
Ul043
01044
V1045
01046
0104/
U105V
V1051
0105¢
V1053

V1054

1055
01056
v105¢

V106V
vloel
0l06¢
U LE
V1064
V1065
vlivee
vloer
vl07v
vioriL
o107¢e
vl073
U1074
01075
vlo7e
viorrs
vl10v
011vi

COO0OCOCO0O0COCO0OO0OO0O0OOO0OOCO

05 U11U6
10 00277
001144
10 01172
001102
10 0U01U4
001221
02 01170
07 Ul1U6

405 71

10 V0573
10 V0361
001104

10 003U4
001221

12 01023
01 01023

00000V
00000V
040177
177742
140000
004100
037724
170310
140204
13721¢
037525
153301
140436
060771
037111
164304
1414206
041 /40

m

* NAME BASIC=MTHPAK

ERA
JST
DAC
JST
DAC
JST
DAC
LDA
SuB
ARS
JST
JSi

DAC

Jsi
DAC
IRS

JMP*

*
*

LUGO DEC
LUGL oCT
LUG2 oCT
LUG3 0OCI1
LUG4 OCl
LUGS OCI
LUG6 0OC1
LOG7 OCT

LuGs ocl

LMSK
$$22
Fl
FPLY
LGOU1
H$22
20
22
LMSK
7
FINT
D$22
LGZE
ASZZ
20
LOGF
LOGF

0e0
4017744771742
14000044100
371249170310
1402049137212
375259153301
140436460771
371119164304

141426941 (40

O
LL INFORMATION SYSTEMS LTD

m
L
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SET THE EXPONENT TO ONE PLUS THE BIAS
SUBTRACT ONE

EVALUATE THE POLYNOMIAL
SAVE THE RESULT AS 20

LOAD HIGH WORD OF ORIGINAL ARGUMENT
SUBTRACT BIAS PLUS ONE FROM THE EXPONENT
RIGHT JUSTIFY THE EXPONENT

CONVERT IT TO A FLOATING POINT NUMBER
DIVIDE IT BY LOG OF E TO

THE BASE ¢

ADD ZO

SET-UP RETURN ADDRESS
RETURN

e
L
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Bsil3270

BsI13280
BsI13290

Bs113300 |

Bsll3310
Bsll332o
BsIl3330
B8s113340
Bsll13350
Bsll3360
Bsll3370
Bsll3380
BsI13390
85113400
BsIl34lo0
85113420
Bsll3430
BsI13440
Bsll3450
Bsll3460

Bsll3470
Bsll3480

|

|

Bs113490

Bs113500
BsIl3510
BsI13520
Bsll3530
Bsil3540




1355
1356
1357
1358

1359
1360

uliu¢
VL1103

V1104
V1105
V1106

0 001100
L7110
001060
040334
052436
04020V

C o C S
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LGO1 DAC LOGS Bsll3550
DEC -8 Bsll1l3560
FU EQU LOGO FLOATING PUINT ZERO Bsil13570
LG2E OCI 40334952436 BSI13580
LMSK OCl 40200 BSI13590
EJCI BS113600
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1361 * BSI13610
1362 * BsIl3620 |
1363 * EXPONENT IAL FUNCTLON BSI13630 |
1364 * Bs113640 |
1365 * CALLING SEWUENCE: BsI13650 |
1366 * } Bs113660 |
1367 * JSI  EXPF BsI13670 |
1368 * DAC ARG POINTER TU ARGUMENT Bs113680
1369 * eooeeeKETURN EC (ARG) IN IHE A AND B REGISTERS Bs113690 |
1370 * Bs113700 |
1371 * BsIl3710
1372 * IHE ARGUMENT 1S LUADEDs SAVEDs AND THEN DIVIDED BY THE BsI13720

© 1373 * NATURAL LOGAKLTM OF TWOe THE QUUIIENT IS CONVERIED TO AN INTEGERS Bs113730 |
1374 * ONE IS ADDED 10 1Ty AND THE RESULI 1S SAVED AS ZZ. IF THE QUOTIENTBSI13740 |
1375 * IS OUT UF INIEGER RANGEs NUMERIC UNDERFLOW (NU) OR NUMERIC OVERFLOWBSI13750 |
1376 * (NO) [S FLAGGED IHRUUGH NURM s DEPENDING ON THE ARGUMENT'S SIGNe 2285113760
1377 * IS THEN MULIIPLIED BY TrHE NATURAL LOGARITHM OF TWOs AND THE BsI13770 |
1378 * ORIGINAL ARGUMEN| 15 SUBTRACTED FRUM ITe A POLYNOMIAL IS EVALUATEDBSI13780 |
1379 * IN THE DIFFERENCE WITH FOLLOWING COEFFICIENTS:COZ1e0s Clz=1409 Bs113790
1380 * (23 049999999(32=01666053¢y (420041657359 (52400830736, BsI13800
v 1381 #* C6=e0UL32988<y Ll.—.0001413161. 42 15 ADDED TO IHE EXPONENT OF THEBSIIB&IO;
1382 * POLYNUMIAL RESULI FUR THE FUNCTION RESULT, Bsil13g820
1380 o 551133305
1384 * BsI13840
1385 U1LU/ 0 000V0O0  EXPF DAC =% ENTRY BsI13850
1386 01110 0 02 V01107 LDA  EXPF | BsI13860
1387 01111 0 10 0Oo0/O JST  LARG LOAD THE ARGUMENT Bsll3g70
1388 Ulll¢ 0 10 00104 JSI  H$22 SAVE 1T AS 40 Bs113880 |
1389 01113 0 ovulezl DAC  £0 Bs113890 |
1390 01114 0 10 00361 JSI  Ds22 DIVIDE THE ARGUMENT BY THE 85113900 |
1391 V1115 0 oulies DAC  LNZ NATURAL LUGARITHM OF TWO Bsll391l0
1392 Ull116 0 10 006U4 JSI  IFLT CUNVERT 11 TO AN INTEGER BsI13920 |
1393 V1117 0 0l 01140 JMP  EXUL OUT OF INIEGER RANGE Bs113930 |
1394 01120 141206 ADA AVD ONE Bs113940 |
1395 0llel 0 04 01170 STA &2 AND SAVE BsI13950 |
1396 Ull2¢ 0 10 00573 JST  FINI FLOAT 1T BsI13960 |
1397 01143 JS1  Mms22 MULTIPLY BY THE NATURAL LOG OF TWwO BsI13970 |

[
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1398 ULle4 0 OULLl66 DAC  LNZ BsI13980
1399 Ull¢> 0 10 Vo217 JSI  9%22 SUBTRACT THE ORIGINAL ARGUMENT Bs113990
1400 VUl1¢6 0 0V1221 DAC <0 Bs114000 |
1401 01127 0 10 U1L1/2 Jsl  FPLY EVALUATE POLYNOMIAL 85114010
1402 ULl13U 0 OUlles DAC  EX02 Bs114020 |
1403 VUll13L 0 10 00134 JSI  UNPK UNPACK THE RESULT Bs114030
1404 0l13¢ 0 13 00152 IMA  EXPI LOAD IHE EXPONENT Bs114040 |
1405 U1133 0 06 01170 ADD  £2 ADD Z2 BsI114050
1406 0ll34 0 13 00152 IMA  EXPI RESTORE THE FORMAT BsI14060
1407 U113> 0 10 V0202 JSI  NURM REPACK BsIl4070
1408 Oll36 0 12 V11V7 IRS  EXPF SET=UP REIURN ADDRESS BsI14080
1409 0113/ =0 0l V1107 JMP®  EXPF RETURN BsI14090
1410 UL140 0 02 01221 EXOl LDA 0 LOAD THE HIGH WORD OF THE ARGUMENT BsI14100
1411 Oll4l 101400 ' SMIL ' TEST ITS SIGN ' ~ Bsllallo ]|
. 1412 0ll4¢ 0 0l 00270 JMP N7 POSITIVE = JUMP TO FLAG NUMERIC OVERFLOW Bsll4120
1413 01143 0 01 00266 JMP N6 NEGATIVE = JUMP TO FLAG NUMERIC UNDERFLOW BsIl4130
lala * Bsll4140
1415 * Bsll4150
1416 ULl4%4 040300 EXPO DEC 10 Bsll14160
01145 00000V
1417 Ulls4o 137600 EXPLl OCIT 13760040 Bsil4170
01147 000000 ‘ ‘ -
1418 01150 037777 EXP2 OCl 377171017017 BsI14180
oLl5l TS ' ' " ~
1419 01152  14025¢ EXP3 OCI 1402529125330 BsIl4190
Ullb53 125330 B
1420 01154 037125 EXP4 OCI 37125950163 BsI14200
Ull15> 050163 -
1421 01156 141273 EXP5 OCI  1412/(3+L7/311 Bslléezl0 |
OL157 177311
1422 01160 035721 EXP6 OCl  35721+¢3610 Bsl14220 |
Ollel 023670 . |
1423 0ll6Z 142665 EXP7 OCI 1426659164340 BsI14230 |
Ull63 16434V '
1424 Ollo4 0 00lie2 EX0Z DAC EXPT Bs114240
1425 Vlle5 177171 M/ DEC =7 Bs114250
1426 001144 FL  EQU  EXPO FLOATING POINT ONE

65114260;
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1427 UL166 04013V LNZ UCI  4ULl30s136416 | BsI14270 |
ULlel 134414 {
1428 011/0  0VOVLOO ¢ BSL 2 » Bs114280 |

1429 eJCl BsI14290 |

|
{
[
!




1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466

4 iR hi
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% 3k dk %k % %k % 3k %k 3k X %k % Ok % %k % O dk Xk 3k %k Xk % X % %k %k %k % X % %k X% X% X% X

Bs114300

Bsll4e31lQ

POLYNUMIAL EVALUAIION RUUTINE BsI14320
BsI14330

CALLING SEQUENCES BsI14340
Bsll4350

JST FPLY ARGUMENT IN THE A AND B REGISTERS Bsil14360

DAC CPLC ADDRESS OF COEFFICIENT PUINTER AND TWO'S BsIl4370
COMPLIMENI UF THE DEGREE OF THE POLYNOMIAL BSIl4380

eeoeooKETUKN RESULT REIURNED IN THE A AND B REGISTERS BsI14390

o ' BsI14400

. Bslla4lo

. Bsll4420

beC o BsIl4430

beC (1 B5114440

. ' Bs114450

. Bsll14460

. Bslles70

CNAD DEC CN BsIl4e80
. Bsll4490

o B8sl14500

. Bsllaeslo

CPLC DAC CNAD Bsll4es20
DEC =N Bsl14530

' BsIl4540

Bsll4550

IHIS RUUTINE EVALVAIES IHE POLYNOMIAL OF THE FORM: Bsll4560

CO+CLRX+C2RXCL+UIRXC3 400 *CNRXCNe THE ARGUMENT PASSED IN THE A ANDBSI14570
B REGISTERS I5 SAVEDs AND THE COEFFICIENT POINTER AND THE TWO'S BsI14580
COMPLIMENT UF THE DEGKEE OF THE PULYNOMIAL ARE LOADED, THE COEF- BSI14590
FICIEN] POINTER 1S SAVED IN THE AUDITION CALL IN THE LOOPe THE BsIl4600

TWO'S LUMPLLMtNI OF THE DEGREE OF IHE POLYNOMIAL IS SAVED AS A LOOPBSIl4elo |
COUNTERe IHE NIH CUEPFLQlENT IS LOADEDs AND THE COEFFICIENT Bsll4620
POINTER 15 UtCRtMENIEU 10 POINT Al THE NEXT COEFFICIENTe THE Bsll4630 |

CURRENT RESULI 1S MULlIPLIED BY THE ARGUMENTs AND THE NEXT COEF- Bsll4640

FICIENT I$ AUDEVe IHE LooP CUUNTER 1S INCREMENTED BY ONEs AND If Bsll4e50
IT 1S EQWUAL 10 £ERU RETURN IS MADEe OTHERWISE THE ROUTINE LOOPS BsIl4660 |




1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479

1480

1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
1491

Ciloneywell HONEYWE

* NAME BASIC=MTHPAK

UiLlre
o113
OLLr4
ulLrd
01176
LY
V1200
vlzoul
v120¢
PV

0120#'

Ul£0>
UIZOO
UIZU!
Ul&lU
01&11
012i¢

V1213

vlzié
Ole215
01216
¥y

1492
1493
1494
1495
1496

v1zev
O1eel

OOOOQO‘OOOCO,QCOOOOOOOOO

000V00

10 001U4
ov1221

02 01112
10 00070
04 01213
04 01204

00401

04 01240
10 UOIUO

000000

13 01213
07 00506
13 01213
10 00530
ovlezl

10 00304
000000

12 01240
oL 01205
12 01172
01 01172

000LoV
OUOOOU

*
*
*
FPLY

FPO3
Froz

"FPOl

*
*
FPCR
v

10 DECKEMENI

DAC
JSli

DAC
LDA
JSi

STA.
STA
1AB
STA
JSi

DAC

IMA
suB
1MA
Jsi
DAC
JSi
DAC
IRS
JMP
IRS
JMP %

BSL
BSL
EJCT

#® %

H$22
40

FPLY
LARG
FPUL
FPO3

FPCR
LSZZ
®% i
FPOL
&

FPUL

M$22
20

AS$22
"R

FPCR
FPO2
FPLY
FPLY

2
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'HE COEFrICIENT POINIERS
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Bsll4e670
BsIl4e80
Bsl14690
ENTRY Bsll4700
SAVE THE ARGUMENT BsIl47l0
Bsll4720
LUAD IHE COEFFICIENT POINTER 85114730
AND THE LUOP COUNTER Bsllae740
SAVE COEDDICIENT POINTER IN ADDITION CALL Bsll4750
SAVE 10 LYAD THE NTH COEFFICIENT Bslil4760
LOAD LOOP CUUNTER Bsllaer70
AND SAVE Bsll4780
LUAD THE NIH COEFFICIENT Bsll4e790
Bsll4g00
OECREMENI THE COEFFICIENT POINTER IN THE Bsllaglo
ADDITION CALL SO THAT IT POINTS TO THE .Bslleglo
NEXT COEFFICIENT Bsllag30
MULTIPLY BY THE ARGUMENT Bslleg4o
X | : BsIl4g50
ADD THE COEFFICIENT Bsll4ag60
X Bsllag70
INCREMEN] THE COUNTER BsIl4g8o
LOOP UNTIL COUNTER EQUALS ZERO 85114890
SET=-UP RETURN ADDRESS Bsll4900
RETURN Bsll49l0
Bsll4920
Bsll4930
Bsll4940
BsIl4950
Bsllaeg960
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\ .
1497 * Bsllaeg70
1498 * Bsll4980
1499 * SQUARE ROUI FUNCTLON Bs114990
1500 * 85115000
1501 * CALLING SEWUENCE: Bsll50l0
1502 * Bsll5020
k 1503 * Jsi SWRF BsIl5030
» 1504 * DAC ARG POINTER TY THE ARGUMENT BsIl5040
: 1505 * eeeeseKEIURN SWUARE ROUT OF THE ARGUMENT RETURNED IN A BSI15050
1506 * AND B REGISIERS BsI15060
1507 * BsIl5070
1508 * Bsil5080
1509 * THE ARGUMENT 1S LUADED AND IHE FLOATING POINT IS UNPACKEDe BsIl5090
1510 #* A STRAIGHT LINE APPROXIMATION IS MADE TO THE SQUARE ROQOT OF THE 85115100
1511 * ARGUMENT BY UIVIDING THE EXPONENT BY TWO AND REPLACING THE MANTISSABSI15110
1512 * WITH 5/8 TIMES IHE MANTISSA PLUS 3/8e THE FIRST GUESS IS PUT INTO Bs5I15120
1513 * FLUATING PUINT FURMAT AND FOUR NEWTON-RAPHSON ITERATIONS ARE MADE BSI15130
1514 * TO OBTIAN FULL FLOATING POINT ACCURACY BsIl15140
1515 x BsIl5150
1516 * BsIl5160
1517 Uleds 0 OUOUOO  SWRF DAC  *x SWUARE ROUT FUNCTION ENTRY BsIl5170
1518 0l2¢e4 0 02 v12/2 LDA M4 INITIALIZE N=R COUNTER TO =4 Bs115180
1519 01245 0 04 00650 STA  CIMP COUNTER BsI15190
1520 0l2e6 0 02 012¢3 LDA  SURF BsI15200
1521 Uleelr 0 10 voo/o JSI  LARG LOAD ARGUMENT ROUTINE BsIls52l0
1522 01230 0 11 01060 CAS  FO TEST FOR ZERO AND NEGATIVE ARGUMENT BsIl15220
1523 01231 0 01 01235 JMP  %eq ARGUMENT IS5 POSITIVE NUMBERs CONTINUE 85115230
1524 Ulz3¢ =0 01 0O1<0 JMP®  LHIS+1 ARGUMENT 1S ZERO=-RETURN WITH ZERO BsI15240
1525 Ul¢33 0 10 000VO Jsi ERR NEGATIVE NUMBERs FLAG ERROR » BsIl5250
1526 01234 151721 BCl le5Q 85115260
1527 * BsI15270
1528 * SE! EXPUNENI UF FIRST GUESS EWUAL TO HALF THE ARGUMENT EXPONENT BsI15280
1529 * BsI15290
1530 Ul23> 0 10 V0134 JST  UNPK UNPACK THE FLOATING POINI 85115300
1531 01236 0 13 00152 IMA  EXPT LOAD THE EXPONENT BsI15310
1532 01237 0404 17 LGR 1 DIVIDE IT BY TwO Bs115320
1533 Ule4v 0 06 LO02/3 ADL  Clo00 ADD BIAS/¢ BsI15330




1534
1535
1536
1537
1538
1539
1540
1541
1542
1543
1544
1545
1546

1547 01252

1548
1549
1550
1551
1552
1553

1554

1555
1556
1557
1558
1559
1560
1561
1562
1563
1564
1565
1566
1567
1568
1569
1570
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vleal
Uleae
Oleas
V1244
V124>

Ulz24b
O1247¢
U1250
01251

01253

01254
Ules>

1256

uizsy
01260
olzel
vleed
01263
Ul2e4
01265
U1266
1Y
01270
oL2ri

Vildr<
Ul&ld

0 13 00152

101001

0 01 01246
0 12 00152

0401 17

0401l 17

0 10 V01U4

0 000<00
0401 I6

COCOCQ

CCOOOCCOoCOCOCO

10 00155
06 01273
10 00202
10 001V4
001017

02 U12¢3
10 00070
10 00361
001017

10 00304
001017

0r 0052
12 00650
0l 01255
12 01223
01 012¢3

117774
030000

% NAME BASIC=MTHPAK

* %k X X%

SWol

* %

SEl MANII1ISS5A OF FIRST GUESS EQUAL

NEWION=RAPHSUN METHUD;

LDA
Js|
Jsi
DAC
Jsi
DAC
Sub
IRS
JMP
IRS

JMP

M4
C30K

ol
ocli
FIN

IMA EXPT
SSC

JMP *e3
IRS EXP
LRS 1
PLUS 3/8
LRS 1
JST H$22
DAC HIGH
LRS 2
JST  DADD
ADD  C30K
JSI NORM
Jsi H$22
DAC - FTMP

SQRF
LARG
D822
FTMP
A$22
FTMP
C200
CTmpP
SQul
SURF
SURF

-4
30000

DOCe 70181832000 REVe A

SAVE EXPONENTs RECOVER HIGH MANTISSA

SKIP IF EXPUNENT IS ODD
JUMP 1F EXPONENT EVEN
INCREMENT THE EXPONENT
AND SHIFT THE MANTISSA

1/72 * MANITISSA
STORE

1/8 ®* MANI155A

1/2 + 1/8 5 5/8 # MANTISSA

ADD 3/8
REPACK. THE FLOATING POINT
SAVE AS XOLD

XNEW=1/2% (ARG/XOLD+XOLD)

LUAD THE ARGUMENT
ARG/ XOLD
ARG/XOLD + XOLD

1/2% (ARG/XOLD+XOLD)

INCREMEN] IHE ITERATION COUNTER
LOOP IF CUUNTER IS NON=ZERO °
INCREMENT FUR RETURN

RETURN IF COUNTER EQUALS ZERO

10 5/8 TIMES ARGUMENT MANTISSA

PROGRAM DOCUMENTATION

PAGE 56

BsI15340
Bsll15350
BsIl5360
BsIl5370
Bsil5380
BsIl5390
Bs115400
BsIl5410
Bsl15420
Bsll5430
BsIl5440
BsIl5450

BsI15470
Bsl15480
BsI15490
BsI15500
BsIl5510

Bsl15520

Bsl15530

BsI15540

BsIl5s550
Bsl15560
BsI15570
BsI15580
BsI15590
BsIl1l5600
Bsilb56l0
Bsl15¢20
Bsil5630
BsIl5640
Bsll5650
Bsll5660
Bsll5670

BsI15460 |

Bsll5680
Bsll5690 .

BsI15700
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1571 | EJCT BSI15710

i
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|
|
|
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J
|
1
l
i
i
|
|
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i
i
|
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i
I
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i
J
1
i
|
|
|
i
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1596 - EJCT BsI15960
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1572 * 85115720 |
1573 * BsI15730
1574 * CUSINE FUNCTIUN RUUIINE BSI15740
1575 * . Bsll5750 &
1576 * CALLING SEWUENCE: BsI15760 |
1577 * ' BsIl5770 !
1578 * JST  COSF Bsl15780
1579 * DAC ARG POINTER TY THE ARGUMENT BsI15790
1580 * eeeeeeRETURN COSINE OF THE ARGUMENT IN A AND B REGISTERSBSI15800
1581 * BsIl5810
1582 * BsIl5820 |
1583 * IHE ROUIINE MOVES IHE RETURN ADDRESS TO THE SINE ROUTINE. Bsll5830 .
1584 * THE ARGUMEN| 15 LOADEDs AND ONE=-HALF PI IS ADDED TO IT, THE ROUTINBSI15840 '
1585 * THEN JUMPS INIO THE SINE FUNCIION ROUTINE, NOTE THE IDENTITY: BsI15650 |
. 1586 * COSINE {ARG) =S INE (ARG+P1/2) Bs115860 |
1587 * BsI15870 |
1588 * BsI15880 |
1589 UlZ7/4 0 000UDO = CUSF DAC =% ENTRY Bsll15890 |
1590 01275 0 02 01274 LDA  COSF MOVE RETURN ADDRESS TO SINF ENTRY Bs115900 |
1591 01276 0 04 01303 STA.  SINF BsI15910 |
1592 01217 0 10 00070 JSI  LARG LOUAD THE ARGUMENT BSI15920 |
1593 01300 0 10 00304 Jsi  As22 ADD P1/2 BsI15930 |
1594 01301 0 0Ul364 DAC  HFPI | BSI15940 |
1595 01302 0 01 01306 IMP #e4 JUMP INTO SINE FUNCTION Bs115950 |
|
l
|
|




1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609

1610

1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633

%Oneywe“ Houevwslgumnmﬂou SYSTEMS LTD C PROGRAM DOCUMENTATION

VUC. 70181832000 REVe A

Ul303
01304
01305
UlL306
Ul307
V1310
01311
VL3l¢
Ul31Ls
ui3le
01315

u1316

cococoococoo0cOCO

000000
02 01303
10 00070
10 00361
001350
10 001V4
ov1e21
10 00651
0v1221
10 00277
ovlezl
10 001¢2

CALLING SEWUENCE:

(= 1/4‘3F0P0<'1/“’v USle
bIN‘X)-SIN(Pl‘X)o

* NAME BASIC=MIHPAK

SINE

JS1
LAC

ooooooeﬁTQRN

IHE ARGUMENT
T0 CIRCLE REVULUTIDNSo
CARDED SINCE blN(X)~SlN!X*Z*P1).
1S REDUCED IV AN ANhL: IN THE FIRST AND FOURTH QUADRANT

THE IDENIITIES: SIN(X)ZSINC(X=2#P]) AND
IHh KEDUCED FRACIIONAL PART IS SAVED AND THEN

SQUARED .

NOMIAL RtSULI

FUNCILON RUUIINE

POINTER TU I1HE ARGUMENT

SINE OF THE ARGUMENT IN IHE A AND B REGIS=

TERS

IHh PULYNUMIAL 1S EVALUATED IN THE REDUCED FRACT IONAL
PART SQUARED WIIH THE FOLLOWING COEFFIECIENTS CU=6,283185,

Cl=4le34168y L&n&l.bOéZéo C3==76457498y C4=39,701067,
15 MULT!PLIED BY THE REDUCED FRACTIONAL PART TO 0B~

TALIN THE FUNLIIUN thULlo

DAC
LDA
Jsi
Jsi
DAC
Js|
DAC
JSi
DAC
Js|
DAC
JSI

* R
SINF
LARG
L$22
WPl
H$22
L0
INTF
20
9%22
L0
N$22

ENTRY

LUAD THE ARGUMENT
DIVIDE IT BY 2%P]

SAVE THE RESULT

TAKE ITHE GREATEST INTEGER
FUNCTION

SUBTRACT 10 FIND NEGATIVE
FRACTIONAL PART

 TWO'S COMPLIMENT IT

THE POLY~-

C

PAGE 59

BsI15970

BsI15980
Bsl15990
BsIle000
Bs116010
Bs116020
BsI16030
Bsl16040
BsIl6050
BsI16060 .
Bsi16070
Bsilé6080

1S LUADED AND DIVIDED BY 2#Pl TO CONVERT RADIANSBSI16090
TTHE INTEGKAL PART OF THE RESULT IS DIS~-
THE FRACTIONAL PART OF THE RESULTBSI16110

Bs116100

Bsllel2o
BsIle130
BsIl6140
Bslle150
Bsilée160
BsIle170
85116180
Bsl16190
Bs116200
Bsliléz2lo
Bsil6220
Bslle6230
Bsll6240
Bsllée250
BsIlé6260
Bsiléz270
Bsll6280
Bsilé290
BsIl6300
Bslleée310
Bsl116320
BsIle330




1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661

1662
1663
1664

1665

qloneywell HONEYWESNFORIIATION SYSTEMS LTD

JENY,
01320
VL3¢l
Vl3e¢
01323
01324
Ul3¢e5
013¢0
u13el
01330
01331
Ul3se¢
01333
01334
01335
V1336
01337
1340
V1341

0134Z

V1343
01344
01345
V1346
01347

ul3sv
01351
Ul35¢
01353
01354
U135>
vl3dve
01357
01360
0136l

CCO0OO0COOOQQOCQCCoCoCOoOCC

0
0
0
0

10 U01U4
oulivo
10 00217
0VU1366

100400

0
0
0

0l 01345
10 V0217
0V1370

10040V

10 001¢2
10 00217
001366

10 00104

ovliivo

10 00530
0v1i70
10 01172
0L1362
U 00530
Wii70
12 01303
01 01303
10 00100
oullivo
01 V1335

040744
103755
136255
050420
041721
115054
136063
066316
041517
065735

* NAME BAS1C=MIHPAK

SNO1

SNO2

SINO
SINI
SINZ
SIN3

SIN4

Jsi
DAC
Jsi
DAC
SPL
JMP
JSi
DAC
SPL
JSi
Jsi
DAC
JSI
DAC
JSi
DAC
Jsi
DAC
Jsi
DAC
IRS
JMP#
Jsi
DAC
JMP.

ocl
ocCli
oclI
ucl

oct

H$22
L2

$$22
FFRH
SNU2
5$22
FHLF

N$Z<Z

-1 YX4

FFRH
H$22

2
M$22

L2

FPLY
SNO3
M$22
L2
SINF
SINF
L$22
L2
SNO1

4074499103755
136255950420
417219115054
136063466316

41510905135

PROGRAM DOCUMENTATION
DOCe 70181832000 REVe A PAGE 60
SAVE FRACIIONAL PART AS <2 Bsll16340
Bs116350
SUBTRACT 1/4 TO TEST WHEIHER 85116360
ANGLE IS IN FIRST QUADRANT 6sI16370 -
BsIlé6380
JUMP 10 RELUAD THE FRACTIONAL PART Bsll16390
SUBTRACT 1/2 FROM RESULT TO Bs116400
TEST WHETHER IT'S IN FQURTH QUADRANT Bslle4lo
IF IT ISe SKIP Bs116420
IF NOTs CUMPLIMENT Bs116430
SUBTRACT L/4 Bs116440
Bs116450
SAVE IHE RESULT AS THE REDUCED ARGUMENT Bs116460
Bsll16470
SQUARE THE REDUCED ARGUMENT Bs116480
Bs1l6490
EVALUATE POLYNOMIAL IN Bsil16500
THE REDUCED ARGUMENT SQUARED Bslleslo
MULTIPLY REDUCED ARGUMENI Bsll6520
Bslles30
SET=-UP RETURN ADDRESS Bsllées540
RETURN Bslles50
RELOAD THE FRACTIONAL PART OF THE ARGUMENT BSI16560
-~ BsllesT0
JUMP 10 THE POLYNOMIAL EVALUATION BsI16580
Bsll6590
Bs116600
Bslleslo
Bsllé6620 |
BsI16630
BsI16640
BsI16650




1666
1667
1668

1669
1670

1671

1672

%oneywell HONEYWEISNFORMAT!ON SYSTEMS LTD C

vi3es
V1363
ETL
L

V13606
vl3o/
01370
U1371

0 0ULl360
LITIT4
040344
103755
00135V
037700
00000V
040100
0V0V0VY

* NAME BASIC=MTHPAK

SNO3
HFPI

TWPI
FFrRH

FHLF

DAC
DEC
ocl

tQu
DEC

DEC

eJCi

SING
-4
4034491031755

SINO
Ve2b

Oeb

VOCe 70181832000

Pl MULTIPLLIED BY TWO

<:\

PROGRAM DOCUMENTATION

REVe A

PAGE 61

Bs116660 |
BsI16670 |
BsIléee80

BsI16690
Bsllée700

BslIlée7l0
Bsllé6720

r
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Qloneywell HONEYWELL INFORMATION SYSTEMS LTD PROGRAM DOCUMENTATION

% NAME BASIC=MIHPAK DOCe 70181832000 REVe A PAGE 62
1673 * BsIl6730
1674 * . BsIle740 .
1675 * TANGEN! FUNCTLON KOUTINE Bsll6750 .
1677 * CALLING SEUUENCE: Bslle770
1678 * Bslle780
1679 * JSi 1ANF 85116790
1680 * DAC ARG POINTER TY THE ARGUMENT BsIl6800
1681 * oooocol‘_ﬂ:il UKN TANGENT OF THE ARGUMENT IN THE A AND B Bslleslo
1682 * REGISIERS Bsll6820
1683 * Bsiles30
1684 * Bsll6s40
_ 1685 * IHE ARGUMENT 15 LUADED AND SAVEDe THE COSINE OF THE ARGUMENTBSIl6850
1686 * IS TAKEN AND SAVED. IHE SINE OF IHE ARGUMENT IS TAKEN AND DIVIDED BsIlegéo
. 1687 * BY IHE COSINE TO OBIAIN THE TANGENT. Bsllés70
1688 * BsI116880
1689 * . Bsll6890
1690 V13/< 0 OUOVUOO  TANF DAC  *% ENTRY BsIl6900
1691 V1373 0 02 01372 LDA  TANF Bsll6910
1692 013/4 0 10 000/0 JSI  LARG LOAD THE ARGUMENT Bsll6920
1693 V137> 0 10 V0O1U4 JST  H$22 STORE IT Bslle930
1694 01376 0 001021 DAC  EIMP \ Bs116940
1695 U137/ 0 10 012/4 JSI  COSF TAKE COSINE OF ARGUMENT Bsl16950
1696 Ul4UVU 0 001UZ] DAC  ETMP Bsll6960
1697 01401 0 10 001U4 JSI  Hsze SAVE COSINE Bslleg70
1698 0140¢ 0 001017 DAC  FTMP o Bsl16980
1699 Ul4Us 0 10 013u3 JSI SINF IAKE SINE OF THE ARGUMENI BsI16990
1700 01404 0 001021 DAC  ETMP BsIl7000
1701 01405 0 10 00361 JSI  bvs2e2 DIVIDE SINE BY COSINE FOR TANGENT Bsil70l0
1702 0l4U6 0 001017 DAC  FTMP Bsll7020
1703 U140/ 0 12 U131/2 IRS  TANF INCREMENT FOR RETURN Bsil7030
1704 01410 -0 01 013/2 JMP*  |ANF RETURN Bsll7040
1705 FIN Bsll7050

1706 EJCT Bsil17060




ch()neywell HONEYWELQNFORHATION SYSTEMS LTD ¢ PROGRAM DOCUMENTATION C

* NAME BASIC=MTHPAK DOCe 70181832000 KEVe A PAGE 63

1707 »* BsIl7070 |
1708 * 85117080 |
1709 * ARCTANGENI FUNCIIUN ROUTINE BsI117090 !
1710 * | 85117100 |
1711 * CALLING SEWUENCE: BSI17110 |
1712 * BsI17120
1713 * JS| AINF BsIl7130
1714 * DAC ARG POINTER TV THE ARGUMENT 85117140
1715 * eeoseeKETURN ARCTANGENI OF ARGUMENT IN A AND B REGISTERSBSI17150 !
1716 * BsI17160
1717 * BsIl7170
1718 * A S1GN FLAG AND A SCALE FACIOR FLAG ARE INITIALZED TO MINUsS BSI17180 '
\ 1719 * TWOe IHE ARGUMENT 1S LUADEDs AND IF IT IS POSITIVEs THE SIGN FLAG BSI117190 |
— 1720 * 1S INCREMENIED BY ONEe IF THE ARGUMENT IS NEGATIVEs THE ARGUMENT Bsn'fzeaj
1721 * 1S TWO'S CUMPLIMENTEDe [F THE ABSOLUTE VALUE OF THE ARGUMENT BsIl7210:
1722 % IS GREATER IHAN UR EQUAL 10 FLOATING POINT ONEs THE IDENTITYs BS117220 |
1723 %* ATN(X)SP1/2¢+ATN(=1/X)" 1S APPLIEDe THE REDUCED ARGUMENT IS SAVED 85117230 |
1724 * AND THEN SWUAREDe IHE POLYNOMIAL IS EVALUATED IN THE REDUCED ARGU-BS117240 |
1725 * MENT SWUARED WIIH THE FULLOWING CUEFFICIENTS: CO=ly Cls=¢3333315, Bs5I17250
1726 * 22619993559 (354142089 C45¢10656269 (52007528964, BsI17260 |
1727 * C6=e0429696Ly C7==40161065749 CB=4002866226¢ THE POLYNOMIAL RESULT BsIl7270 |
1728 * IS MULTIPLIED BY THE REDUCED ARGUMENTe IF THE ABSOLUTE VALUE OF BsI17280 |
1729 * THE ORIGINAL ARGUMENT WAS GREATER THAN OR EQUAL TO ZEROs» THE SCALE BsI117290 |
1730 * FACIOR FLAG WILL BE MINUS ONEe WHEN IT IS *IRS'ED A SKIP WILL BsI17300 .
1731 * OCCUR CAUSING P1/2 10 'BE ADDED TO THE RESULTe ' THE SIGN FLAG IS  BsIl7310 |
1732 * THEN "IRS'EDs AND IF IHE URIGINAL ARGUMENT WAS PUSITIVEs THERE WILLBSI17320 |
1733 * A SKIPe OIHERWISE IHE RESULT IS 1WO'S COMPLIMENIED, BsI17330 |
1734 * BsI17340 |
1735 * BsI17350
1736 Ul4ll 0 OUOUOO  AINF DAC % ENTRY BsI17360
1737 Ul4le 0 02 01503 LDA M2 BsI17370 |
1738 Ul4l3 0 04 V0650 STA  CTMP INITIALIZE SIGN FLAG AND 85117380 ,
1739 0l4l4 0 04 V1502 STA  SFAC SCALE FACIOR FLAG TO MINUS Two BsIl7390 .
1740 01415 0 02 Ul4ll LDA  AINF " Bsll17400
1741 0l4l6 0 10 00070 JSI  LARG LOAD THE ARGUMENT 85117410i
1742 Ul&lL( 101400 SMI BsIl17420
|

|

|

1743 01420 0 12 0060  IRS CIMP IF POSITIVEs INCREMENT THE SIGN FLAG Bs117430




1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756

1757

1758
1759
1760
1761
1762
1763

1764

1765
1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776

1777

1778

Qioneywell HONEYWE

vlact
01444
Ol4e3
Ul4c4
Ul4¢5

Ul4co
Ul4cr
01430
Ol431
Ul43¢
01433
0l434

V1435

01436
Ulas7
V1440
Ol44i
01442
01443
Ol4aés
V1445
V1446
Olaar
Ul4b0
01451
0l145¢
0145:
Ulavé
Ul45>

ul450
Ul#bl
01460
01461
01462

CO0OCCOCCOCOOCOOOOOOOCO0OCOC

100400

0
0

1V UOléz

11 01144

IUIUOU

0

0L 01446

10 V01V
ooli70
10 V0530
oulivo
10 V1172
001500
10 00530
0o01i70
12 01502
01 01442
10 00304
0V1364
12 V0650
10 00122
12 01411
01 01411
10 00104
001170
10 001U0
000V00
10 00361
oulLivo
12 01502
0l Ul4¢6

040300
00000V
14005¢
12531¢
037546

O

* NAME BASIC=MIHPAK

AlU2

AlIOL

*
*

AINO
AINL

AINZ

SPL
JSi
CAS
NOP
JMP

Jsi
DAC
JS|
DAC
JST
DAC
Jsi
DAC
IRS
JMP.
Jsi
DAC
IRS
Jsi
IRS
JMP®
Jsi
DAC
Jsi
DAC
Jsi
DAC
IRS
JMP

DEC
oct

ocl

N$Z2
Fl

AlOL

H$22
22
M$22
L2
FPLY
ATU3
M$22
L2
SFAC
®*+3
A$22
HFPI
CimpP
N$22
ATNF
ATNF
H$22
L2
L$22
FM1
V$22
L2
SFAC
ATOZ

leV

1400529125312

31546956762

LL INFORMATION SYSTEMS LTD

-
|
I

@
PROGRAM DOCUMENTATION
DOCe 70181832000 REVe A PAGE 64

Bsll17440
IF NEGATIVEs TWO'S COMPL IMENT BsI17450
COMPARE WITH ONE BSI17460
_ BsIl7470

1F GREATER OR EQUALs JUMP TO REDUCE Bsil7480
THE ARGUMENI Bsl17490
SAVE IHE REDUCED ARGUMENI AS z2 BsI17500
Bsil7slo

SQWUARE IT Bsil7520
Bsll7530

EVALUATE IHE POLYNOMIAL IN THE REDICED BsI17540
ARGUMENT SQUARED BsIl7550
MULTIPLY RESULT BY THE REDUCED ARGUMENT BsIl7560
' ' a ' o - Bsll7s70

INCREMENI 1HE SCALE FACTOR FLAG Bsll7580
NO SKIP=DUN'T ADD THE SCALE FACTOR BsIl7590
ADD SCALE FACTOR OF PI/2 BsIl17600
Bsill76l0

INCREMENT THE SIGN FLAG BsIl7620
NO SKIP=TWO'S COMPLIMENT Bsll7630
SET=UP REIURN ADDRESS BsIl7640
RETURN BsIl7650
SAVE THE ARGUMENT AS 22 BsIl7660
Bsll7670

LOAD FLOATING POINT MINUS ONE BsIl7680
Bsll7690

-1/ARGUMENI BsIl7700
Bsll7710

SET SCALE FACTOR FLAG SO THAT SCALE FACTOR BsIl7720
- - BslIl?730

BsIl7740

BsIl7750

BsIl7760

lel777o;

Bsll7780



1779
1780
1781
1782
1783
1784

- 1785
1786
1787
1788

1789
1790

(&) o
ﬂoneywell HONEYWELL INFORMATION SYSTEMS LTD

V1463
01464
01465
01466
vlgo 1/
01410
V14l
ulaeie
Ul4 173
Ularé
01475
vl4r6
olari
01500
ols0l
0150¢
01503

0%616¢2
140261/
040034
037355
01730¢
140462
163506
037121
160371
141075
144371
036135
165645
0 0U1476
117170
000000
1rrieve
001503

* NAME BASIC=MTHPAK

AIN3
AlING
AINS
AIN6
AINT
AIN8
A103
SHAC

M
PPI2

ocl
oc!
oc!
ocl
ucl
ocl
DAC
DEC
BSL
oCl
EQU
EJCT

140267140034
373559417302
1404629163506
311219460317
1410759144377
361359165645
ATNS

-8

1

-

DOCe

10181832000

'
(.-

PROGRAM DOCUMENTATION

REVe A

PAGE 65 |
|
BSI17790 |

BsI17800
BsIl7810

55117830

|
|
|
BsI17820 |
l
|
BsIl7840 |
BsI17850 |
BsI17860 |
BsIl7870 |
BsI17880
Bs117890
BSI17900 |




: Q)
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00U 304
0LLV14
0V0U46
Ovié4ce
OVi462
VOUl472
000273
000454
000357
0u0361
V0411
000155
001604
00000VUE
00llag
0Vlls4
o0ilio7
0Ul366
ovicls
001114
000450
QU0B6Y
0000:1
00l1ug
0011lve
V1064
001074
0Locul
VTN
0Vi5u3
0vl¢re
0V03i6
0VUicg2

AL
AD1
ARS
A103
ATN3
AIN7
CIK
217

CNTR

D¢
Do
£$01
£%06

EIMP

EXPL
EXP5
EXPT
FHLF
FPO2
Fimp
H1GH
INO2
K9ES
LG2E
LN2

LOG3
LUG7
LOWC
M$22

Mezv

M
MLMA
NZ

% NAME BAS1C=MTHPAK

END

0V0342
0V0052
0V0625
0U1500
0V1464
oUl474
0V0711
000603
0v0272
0U0440
000446
ou0751
000756
0u1021
OUl1l46
ouvllse
000152
0V1370
ovl20%
001017
0V0200
0v0676
0VU0044
0Ul104
ouvlle6

001066

001076
000451
000530
ovorov
ovlle65
0v0eT5
0vo211

A3
A2
ARSM
AINO
AIN4
AINY
(&4
C30K
COSF

b3

DAUL
£$03
£SOV
EX01
eXP2
EXP6
FO
FINT
FPO3
H$2Z
IFOlL
INO3
L$22
LHTS
LOGO
LUG4
LOGS8
LRS
Ml
M31
MDAH
MLNN
N3

VVELD
VoOLLES
Voo6LE
V01456
Uul466
Vol4re
V005V6
ouler3
VU174
V00425
vo0Lr4
000730
001042
V01140
V01150
001160
Vo1lUV6U
V00573
VUl204
V00LL4
voobeZ
000617
uouLVO
000117
Y
uolUV7r0
V01100
IVETYH
VOOVLOE
IVEEY
000455
vo0Zre
U0UL44

DOC.

A®
AL3
AlOL
AINL
AINS
AINF
C<ovu
C400
CImp

DAOZ.
E$04
thé
Elﬂd
EKP&
EKP?
Fi
Fml
FPCR
HrPl
IFLI
IN04
LARG
LLSM
LUbl
LUﬁb
LUGF
LRSM
ML7
M36
MES
MoEX
N&

N
N~

70181832000

000334
000060
001446
001460
001470
001411
000572
0002174
000650
0004¢7
000170
000770
000714
00ll64
001152
vollez
001144
00000V0E
001220
001364
0006V4
000663
000070
000713
001062
001072
001043
000712
000527
V00710
000154
000153
000243

PROGRAM DOCUMENTATION
REVe A PAGE 66
BsIl7910
Bs117920
BsI17930 |
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* NAME BASIC=MTHPAK DOCe 70181832000 REVe A PAGE 67 5
N6 OUUCEs N/ 0U0270  NURM  UVOZUZ  PPIZ  0015V3
RNO3  0U0D42  RNDL  0U0045  RNDF  UUOUZZ  RSLT 000452 |
$$22 LVOZ7r  SFAC  0UL502  SGNF  UVOOVO  SINO V01350 |
SINL  OUL352 'SIN2  0Ul354  SIN3 ~ 0UL356  SIN4 © 001360 o | SEL e
SINF  0UL303  SNO1  0UL335  SNUZ  OUl345  SNO3 001362 R ek
SQOL  U0IZ5>  SWRF  0U1223 IANF 001372  TEMP 000355 o - -
. TI01  0UOB44  TINT  0U0627 IWNPL  UUL350  URPK 000134 | I 5
20 ouleel Y4 001170 ‘ COIWE g
0000 WARNING QR ERROR FLAGS "
DAP=16 MUD 2 - REVe D 06-28=71
Ay
j
.

T o i T T Rk




