


























































































































































































































































































































































































































































































































Source Code 

BC86 M01 LDY #l SET BUFF LENGTH=l 
BC88 2010BD JSR 103 DO 10 
BC8B 20B3BC JSR IOTEST TEST I /O 
BC8E M00 LDY #13 GET CHAR 
BC90 B1F3 LDA [INBUFF] . Y x 
BC92 4C2DBD JMP ISVARl ASSIGN VAR 

XLOCATE - Execute LOCATE 

BC95 XLOCATE 
BC95 2016BA JSR XPOS GET X.Y POS ITION 
BC98 A206 LDX #6 GET DEVICE # 
BC9A 20C6BA JSR GLPX ; X 

BC9D D0E3 - BC82 BNE GETl GO GET 

GIODVC - Get 1/0 Device Number 

BC9F GIODVC 
BC9F 2002BD JSR GIOPRM GET PARM 
BCA2 85C l STA IODVC SET AS DEVICE 
BCA4 F00A -BCB 0 BEQ DNERR BR IF DVC=0 

LDDVX - Load X Register with 1/0 Device Offset 

BCA6 LDDVX 
BCA6 A5Cl LDA IODVC GET DEVICE 
BCA8 ASLA MULT BY 16 
BCA8 +0A ASL A 
BCA9 ASLA 
BCA9 +0A ASL A 
BCM MiLA 
BCM +0A ASL A 
BCAB AS LA 
BCAB +0A ASL A 
BCAC AA TAX PUT INTO X 
BCAD 3001 - BCBI'! BMI DNERR BR DN0>7 
BCAF 60 RTS AND RETURN 
BCB0 20 18B9 DNERR JSR ERRDNO 

10TEST - Test 1/0 Status 

BCB3 IOTEST 
BCB3 20FBBC JSR LDIOSTA LOAD I / O STATUS 
BCB6 IOTES2 
BCB6 3001 -BCB9 BMI SICKIO BR IF BAD 
BCB8 60 RTS ELSE RETURN 
BCB9 SICKIO 
BCB9 A000 LDY #0 RESET DISPLAY FLAG 
BCBB 8CFE02 STY DSPFLG 

BCBE C980 CMP #ICSBRK IF BREAK 
BCC0 D00A -BCCC BNE : SIOl SIMULATE ASYNC 
BCC2 8411 STY BRKBYT BREAK 
BCC4 A5CA LDA LOADFLG ;IF LOAD FLAG SET 
BCC6 F003 -BCCB BEQ : SIOS 
BCC8 4C00A0 JMP COLDS TART ;DO COLDSTART 
BCCB :S IOS 
BCCB 60 RTS 

BCCC A4Cl :5101 LDY IODVC PRE- LOAD I/O DEVICE 
BCCE C988 CMP #$88 WAS ERROR EOF 
BCDI'! F00F -BCEl BEQ : SI04 BR IF EOF 
BCD2 85B9 :SI02 STA ERRNUM SET ERROR NUMBER 

BCD4 C007 CPY #7 WAS THIS DEVICE #7 
BCD6 D003 -BC DB BNE :SI03 BR IF NOT 
BCD8 20F 1BC JSR CLSYSD CLOSE DEVICE 7 

BCDB 2072BD :SI03 JSR SETDZ SET L/D DEVICE 0 
BCDE 4C40B9 JMP ERROR REPORT ERROR 
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BCEI C007 :SI04 CPY #7 WAS EOF ON DEVICE 
BCE3 D0ED "BCD2 BNE :SI02 BR IF NOT 
BCE5 A25D LDX #EPCHAR WERE WE IN ENTER 
BCE7 E4C2 CPX PROMPT 
BCE9 D0E7 "BCD2 BNE :SI02 BR NOT ENTER 
BCEB 20FlBC JSR CLSYSD CLOSE DEVICE 7 
BCEE 4C53A0 JMP SNX2 GO TO SYNTAX 

CLSYSD - Close System Device 

BCFl CLSYSD 

BCF l 20A6BC CLSYSI JSR LDDVX 
BCF4 F00B "BD0 l BEQ NOCD0 DON'T CLOSE DEVICE0 
BCF6 A90C LDA #ICCLOSE LOAD CLOSE CORD 
BCF8 4C26BD JMP lOB GO CLOSE 

LDIOSTA - Load 1/0 Status 

BCFB LDIOSTA 
BCFB 20A6BC JSR LDDVX GET DEVICE X REG 
8CFE BD4303 LDA ICSTA,X GET STATUS 
BD0l NOCD0 
8D0l 60 RTS RETURN 

GIOPRM - Get 1/0 Parameters 

BD02 GIOPRM 
BD02 E6A8 INC STINDEX SKIP OVER # 
BD04 20D5AB GIOCMD JSR GETPINT GET POSITIVE INT 
BD07 A5D4 LDA FR0 MOVE LOW BYTE TO 
BD09 60 RTS 

1/0 Call Routine 

BD0A A0FF 101 LDY #255 ; BUFL = 255 
BD0C D002 "BD10 8NE 103 
BD0E A000 102 LDY #0 BUFL = 0 
BD10 A900 103 LDA to BUFL < 256 
8D12 9D4903 104 STA ICBLH,X SET 8UFL 
BD15 98 TYA 
BD16 9D4803 STA ICBLL,X 
BD19 A5F4 105 LDA INBUFF+l LOAD INBUFF VALUE 
BDlB A4F3 LDY INBUFF 
BDlD 9D4503 106 STA ICBAH,X SE BUF ADR 
BD20 98 TYA 
BD2l 9D4403 STA ICBAL, X 
BD24 A5C0 107 LDA IOCMD ; LOAD COMMAND 
BD26 9D4203 108 STA ICCOM,X SET COMMAND 
BD29 2056E4 JSR CIO ;GO DO I/O 
8D2C 60 RTS ; DONE 

ISVAR - 1/0 Variable Set 
BD2D ISVARl 
BD2D A000 LDY to GET HIGH ORDER BYTE 
BD2F ISVAR 
8D2F 48 FHA PUSH INT VALUE LOW 
BD30 98 TYA 
BD3l 48 PHA PUSH INT VALUE HI 
BD32 200FAC JSR POPI GET VARIAB LE 
BD35 68 PLA 
BD36 85D5 STA FR0+1 SET VALUE LOW 
BD38 68 PLA 
BD39 85D4 STA FR0 SET VALUE HI 
BD3B 20AAD9 JSR CVIFP CONVERT TO FP 
BD3E 4C16AC JMP RTNVAR AND RETURN TO TABLE 
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CLSALL - CLOSE AlIlOCBs [except 0] 

B041 CLSALL 

TURN OFF SOUNO 

B041 A900 LOA #@ 
B043 A207 LOX #7 
B045 :CL 
B045 900002 STA SREG3-1,X 
B048 CA OEX 
B049 00FA -B045 BNE :CL 

B048 A007 LOY #7 
B040 84Cl STY IOOVC 
B04F 20FIBC CLALLI JSR CLSYSO 
B052 C6Cl OEC roovc 
B054 00F9 -B04F BNE CLALLI 
B056 60 RTS 

PREADY - Print READY Message 

B057 PREAOY 
8057 A206 LOX #RML-l 
B059 86F2 PROYI STX CIX 
B05B B067BO LOA RMSG, X 
BOSE 2fl9FBA JSR PRCHAR 
B061 A6F2 LOX CIX 
B063 CA OEX 
B064 10F3 -B059 BPL PROYI 
B066 60 RTS 
B067 9B59444145 RMSG OB CR, 'YOAER' ,CR 

529B 
= 0007 RML EQU *-RMSG 

PRCR - Print Carriage Return 

B06E A200 PRCR LOX #0 
B070 F0E7 -B059 BEQ PROYI 

SETDZ - Set Device 0 as LIST/ENTER Device 

B072 A900 SETOZ LOA to 
B074 8584 STA ENTOTO 
B076 85B5 STA LISTOTO 
B078 60 RTS 

SETSEOL - Set an EOL [Temporarily] after a String EOL 

B079 SETSEOL 
B079 2098AB JSR AAPSTR 
B07C A504 LOA FR0-2+EVSAOR 
B07E 85F3 STA INBU FF 
B080 A505 LOA FR0- l+EVSAOR 
B082 85F4 STA INBUFF+l 

B084 A406 LOY FR0-2+EVSLEN 
B086 A607 LOX FR0-l+EVSLEN 
B088 F002 -B08C BEQ :SSEl 
B08A A0FF LOY #$FF 

B08C BIF3 :SSEl LOA [IN8UFF ],Y 
B08E 8597 STA INOEX2 
B090 8498 STY INOEX2+l 
B092 A99B LOA tCR 
B094 9lF3 STA [INBUFF], Y 
B096 8592 STA MEOLFLG 
B098 60 RTS 

B099 RSTSEOL 
B099 A498 LOY INOEX2+1 
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START AT OEVICE 

CLOSE OEVICE 
OEC OEVICE # 
BR IF NOT ZERO 

GET REAOY MSG LENGTH- l 
SET LEN REM 
GET CHAR 
PRINT IT 
GET LENGTH 

BR IF MORE 

SET FOR LAST CHAR 
ANO GO 00 IT 

GET STRING WITH ABS AOR 
PUT IT'S AOR 
INTO INBUFF 

GET LENGTH LOW 
IF LEN < 256 
THEN BR 
ELSE SET MAX 

GET LAST STR CHAR+l 
SAVE IT 
ANO IT ' S INOEX 
THEN REPLACE WITH EOL 

INOICATE MOOIFIEO EOL 
OONE 

RESTORE STRING CHAR 
LOAO INOEX 



Source Code 

BD9B A597 LDA INDEX2 LOAD CHAR 
BD9D 91F3 STA [INBUFF], Y DONE 
BD9F A900 LDA #0 
BDA1 8592 STA MEOLFLG RESET EOL FLAG 
BDA3 60 RTS DONE 
BDA4 = 0001 PATCH DS PATSIZ 

SIN[X] and COS[X] 

BDA5 38 SINERR SEC ;ERROR - SET CARRY 
BDA6 60 RTS 

BDA7 A904 SIN LDA #4 FLAG SIN[X] ENTRY RIGHT NOW 
BDA9 24D4 BIT FR0 
BDAB 1006 ABDB 3 BPL BOTH 
BDAD A902 LDA #2 ; SINe-X] 
BDAP D002 ABDB 3 BNE BOTH 
BDB1 A901 COS LDA #1 ;FLAG COS[X] ENTRY 
BDB3 85F0 BOTH STA SGNFLG 
BDB5 A5D4 LDA FR0 ; FORCE POSITIVE 
BDB7 297F AND #$7F 
BDB9 85D4 STA FR0 
BDBB A95F LDA #PIOV2&$FF 
BDBD 18 CLC 
BDBE 65FB ADC DEGFLG 
BDC0 AA TAX 
BDC1 A0BE LDY #PIOV2/$100 
BDC3 2098DD JSR FLD1R 
BDC6 2028DB JSR FDIV X/[PI/2] OR X/90 
BDC9 9001 ABDCC BCC SINF7 
BDCB 60 SINOVF RTS OVERFLOW 
BDCC SINF7 
BDCC A5D4 LDA FR0 
BDCE 297F AND #$7F CHECK EXPONENT 
BDD0 38 SEC 
BDDl E940 SBC #$40 
BDD3 302B ABE00 BMI SINF3 QUADRANT 0 - USE AS IS 
BDD5 C904 SINF6 CMP #FPREC- 2 FIND QUAD NO & REMAINDER 
BDD7 10CC ABDA 5 BPL SINERR OUT OF RANGE 
BDD9 AA TAX X->LSB OR FR0 
BDDA B5D5 LDA FR0+1,X LSB 
BDDC 85F1 STA XFMFLG 
BDDE 2910 AND #$10 CHECK 10'5 DIGIT 
BDE0 F002 ABDE4 BEQ SINF5 
BDE2 A902 LDA #2 ODD - ADD 2 TO QUAD # 
BDE4 18 SINF5 CLC 
BDE5 6SF1 ADC XFMFLG 
BDE7 2903 AND #3 QUADRANT = 0,1,2 , 3 
BDE9 65F0 ADC SGNFLG ADJUST FOR SINE VS COSINE 
BDEB 85F0 STA SGNFLG 
BDED 86F1 STX XFMFLG SAVE DEC PT LOC 
BDEF 20B6DD JSR FMOVE COPY TO FR1 
BDF2 A6F1 LOX XFMFLG 
BDF4 A900 LDA #0 
BDF6 95E2 SINF1 STA FR1+2 , X CLEAR FRACTION 
BDF8 E8 INX 
BDF9 E003 CPX #FPREC-3 
BDFB 90F9 ABDF6 BCC SINF1 
BDFD 2060DA JSR FSUB LEAVE REMAINDER 
BE00 46F0 SINF3 LSR SGNFLG WAS QUAD ODD 
BE02 900D ABEll BCC SINF4 NO 
BE04 20B6DD JSR FMOVE YES - USE 1. 0 - REMAINDER 
BE07 A271 LDX #FPONE&$FF 
BE09 A0BE LDY #FPONE/$l00 
BE0B 2089DD JSR FLD0R 
BE0E 2060DA JSR FSUB 
BEll SINF4 NOW DO THE SERIES THING 
BEll A2E6 LOX #FPSCR&$FF SAVE ARG 
BE 13 A005 LDY #FPSCR/$100 
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BE15 
BE18 
BE1B 
BE1E 
BE20 
BE22 
BE24 
BE26 
BE29 
BE2B 
BE2D 
BE30 
BE33 
BE35 
BE37 
BE38 
BE3A 
BE3C 
BE3E 
BE40 
BE41 

BE47 

BE4D 

BE53 

BE59 

BE5F 

BE65 

BE6B 

BE71 

BE77 
BE79 
BE7B 
BE7D 
BE7F 
BE81 
BE83 
BE85 
BE87 
BE89 
BE8B 
BE8D 
BE8F 
BE91 
BE93 
BE95 
BE97 
BE9A 
BE9A 

BE9C 
BE9E 
BEAl 
BEA4 
BEA7 
BEA9 
BEAB 
BEAD 
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20A7DD 
20B6DD 
20DBDA 
B085 'BDA5 
A906 
A241 
A0BE 
2040DD 
A2E6 
A005 
2098DD 
20DBDA 
46F0 
9009 'BE40 
18 
A5D4 
F004 'BE40 
4980 
85D4 
60 
BD03551499 
39 
3E01604427 
52 
BE46817543 
55 
3F07969262 
39 
BF64596408 
67 
4001570796 
32 
= 0006 
4090000000 
00 
3F01745329 
25 
4001000000 
00 

A900 
85F0 
85Fl 
A5D4 
297F 
C940 
3015 'BE9A 
A5D4 
2980 
85F0 
E6Fl 
A97F 
25D4 
85D4 
A2EA 
A0DF 
2095DE 

A2E6 

A005 
20A7DD 
20B6DD 
20DBDA 
B039 'BEE2 
A90B 
A2AE 
A0DF 

JSR 
JSR 
JSR 
BCS 
LDA 
LDX 
LDY 
JSR 
LDX 
LDY 
JSR 
JSR 
LSR 
BCC 
CLC 
LDA 
BEQ 
EOR 
STA 

FST0R 
FMOVE 
FMUL 
SINERR 
#NSCF 
#SCOEF&$FF 
#SCOEF/$100 
PLYEVL 
#FPSCR&$FF 
#FPSCR/ $100 
FLD1R 
FMUL 
SGNFLG 
SINDON 

FR0 
SINDON 
#$80 
FR0 

, X->FRl 
,X**2->FR0 

EVALUATE P[X**2] 

X-> FRl 
SIN[X] = X*P[X**2] 
WAS QUAD 2 OR 3? 
NO - THRU 
YES 
FLIP SIGN 
[UNLESS ZERO] 

SINDON RTS 
SCOEF . BYTE 

,RETURN 
$BD,$03,$55,$14,$99,$39 , - .00000354149939 

. BYTE 

. BYTE 

. BYTE 

. BYTE 

$3E,$01,$60,$44,$27,$52 

$BE,$46,$81,$75 , $43,$55 

$3F,$07 , $96,$92,$62,$39 

$BF,$64,$59,$64,$08,$67 

0.000160442752 

- . 004681754355 

0.0796926239 

-.6459640867 

PIOV2 . BYTE $40,$01,$57,$07,$96,$32 ,PI/2 

NSCF EQU (*-SCOEF) /FPREC 
. BYTE $40,$90,O,O,O,O ,90 DEG 

PIOV18 . BYTE $3F,$01,$74,$53,$29,$25 ,PI / 180 

FPONE . BYTE $40,1, 0, 0, 0, 0 , 1.0 

ATAN[X] - Arctangent 

ATAN LDA 
STA 
STA 
LDA 
AND 
CMP 
BMI 
LDA 
AND 
STA 
INC 
LDA 
AND 
STA 
LDX 
LDY 
JSR 

ATANl 
LDX 

LDY 
JSR 
JSR 
JSR 
BCS 
LDA 
LDX 
LDY 

#0 
SGNFLG 
XFMFLG 
FR0 
#$7F 
#$40 
ATANl 
FRO 
#$80 
SGNFLG 
XFMFLG 
#$7F 
FRO 
FRO 
#FP9S&$FF 
#FP9S/$100 
XFORM 

#FPSCR&$FF 

#FPSCR/$100 
FST0R 
FMOVE 
FMUL 
ATNOUT 
#NATCF 
#ATCOEF&$FF 
#ATCOEF/$ 100 

ARCTAN[X] 
SIGN FLAG OFF 
& TRANSFORM FLAG 

CHECK X VS 1. ° 
X<1.0 - USE SERIES DIRECTLY 
X>=1.0 - SAVE SIGN & TRANSFORM 

REMEMBER SIGN 

FORCE PLUS 

CHANGE ARG TO [X-l] / [X+l] 

ARCTAN [X], - l<X<l BY SERIES 
OF APPROXIMATIONS 

X->FSCR 
X->FRl 
X*X->FR0 
0' FLOW 
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BEAF 2040DD JSR PLYEVL ; p[X*XJ 
BEB2 B02E "BEE2 BCS ATNOUT 
BEB4 A2E6 LDX #FPSCR&$FF 
BEB6 A005 LDY #FPSCR/$100 
BEBS 209SDD JSR FLD1R ;X->FRl 
BEBB 20DBDA JSR FMUL ;X*p[X*xJ 
BEBE B"' 22 "BEE2 BCS ATNOUT 0'FLOW 
BEC0 A5Fl LDA XFMFLG WAS ARG XFORM'D 
BEC2 F010 "BED4 BEQ ATAN2 NO 
BEC4 A2F0 LDX #PIOV4&$FF YES-ADD ARCTAN [1.0J PI/4 
BEC6 A0DF LDY #PIOV4/$100 
BECS 209SDD JSR FLD1R 
BECB 2066DA JSR FADD 
BECE A5F0 LDA SGNFLG GET ORG SIGN 
BED0 05D4 ORA FR0 
BED2 S5D4 STA FR0 ATAN [ -XJ = - ATAN[XJ 
BED4 A5FB ATAN 2 LDA DEGFLG RADIANS OR DEGREES 
BED6 F00A "BEE2 BEQ ATNOUT RAD - FINI 
BEDS A26B LDX #PIOV1S&$FF DEG - DIVIDE BY PI/1S0 
BEDA A0BE LDY #PIOV1S/$100 
BEDC 209SDD JSR FLD1R 
BEDF 202SDB JSR FDIV 
BEE2 60 ATNOUT RTS 

SQR[X] - Square Root 

BEE3 3S SQRERR SEC ;SET FAIL 
BEE4 60 RTS 

BEE5 A900 SQR LDA #0 
BEE7 S5Fl STA XFMFLG 
BEE9 A5D4 LDA FR0 
BEEB 30F6 "BEE3 BMI SQRERR 
BEED C93F CMP #$3F 
BEEF F017 "BF0S BEQ FSQR X IN RANGE OF APPROX - GO DO 
BEFl lS CLC 
BEF2 6901 ADC #l 
BEF4 S5Fl STA XFMFLG NOT IN RANGE - TRANSFORM 
BEF6 S5E0 STA FRl MANTISSA = 1 
BEFS A901 LDA #l 
BEFA S5El STA FR1+l 
BEFC A204 LDX #FPREC- 2 
BEFE A900 LDA #0 
BF00 95E2 SQRl STA FR1+2,X 
BF02 CA DEX 
BF03 10FB "BF00 BPL SQRl 
BF05 202SDB JSR FDIV X/100**N 
BF0S FSQR ;SQR[XJ , 0.1<=X<1.0 
BF0S A906 LDA #6 
BF0A S5EF STA SQRCNT 
BF0C A2E6 LDX #FSCR&$FF 
BF0E A005 LDY #FSCR/$100 
BF10 20A7DD JSR FST0R ;STASH X IN FSCR 
BF 13 20B6DD JSR FMOVE ;X->FRl 
BF16 A293 LDX #FTWO&$FF 
BF1S A0BF LDY #FTWO/$100 
BF1A 20S9DD JSR FLD0R ;2.0->FR0 
BF1D 2060DA JSR FSUB ;2.0-X 
BF20 A2E6 LDX #FSCR&$FF 
BF22 A005 LDY #FSCR/$100 
BF24 209SDD JSR FLD1R ;X->FRl 
BF27 20DBDA JSR FMUL ;X* [ 2.0 -XJ :lST APPROX 
BF2A A2EC SQRLP LDX #FSCR1&$FF 
BF2C A005 LDY #FSCR1/$100 
BF2E 20A7DD JSR FST0R ;Y->FSCRl 
BF31 20B6DD JSR FMOVE ;Y- >FRl 
BF34 A2E6 LDX #FSCR&$FF 
BF36 A005 LDY #FSCR/$100 
BF3S 20S9DD JSR FLD0R 
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BF3B 202BOB 
BF3E A2EC 
BF40 A005 
BF42 209BOO 
BF45 20600A 
BF4B A26C 
BF4A A00F 
BF4C 209BOO 
BF4F 200BOA 
BF52 A504 
BF54 F00E ABF64 
BF56 A2EC 
BF5B A005 
BF5A 209BOO 
BF50 20660A 
BF60 C6EF 

BF62 10C6 ABF2A 
BF64 A2EC 
BF66 M05 
BF6B 20B900 

BF6B A5F1 
BF60 F023 ABF92 
BF6F 3B 
BF70 E940 
BF72 1B 
BF73 
BF73 +6A 
BF74 lB 
BF75 6940 
BF77 297F 
BF79 B5E0 
BF7B A5Fl 
BF70 
BF70 +6A 
BF7E A901 
BFB0 9002 ABFB4 
BFB2 A910 
BFB4 B5El 
BFB6 A204 
BFBB A900 
BFBA 95E2 
BFBC CA 
BFBO 10FB ABFBA 
BFBF 200BOA 

BF92 60 
BF93 4002000000 

00 

BF99 = OB00 
OB00 

JSR FOIV ,X/Y 
LOX #FSCR1&$FF 
LOY #FSCR1/$100 
JSR FL01R 
JSR FSUB , [X/Y]-Y 
LOX #FHALF&$FF 
LOY #FHALF/$100 
JSR FL01R 
JSR FMUL ,0.5*[[X/Y ] - Y]=OELTAY 
LOA FR0 ,DELTA 0.0 
BEQ SQROON 
LOX tFSCR1&$FF 
LOY #FSCR1/$100 
JSR FL01R 
JSR FAOO ,Y=Y+OELTA Y 
DEC SQRCNT COUNT & LOOP 

BPL SQRLP 
SQROON LOX #FSCR1&$FF , DELTA = C!l - GET Y BACK 

LOY #FSCR1/$ 100 
JSR FL00R 

WAS ARG TRANSFORMED 
LOA XFMFLG 
BEQ SQROUT NO FINI 
SEC 
SBC #$40 
CLC YES - TRANSFORM RESULT 
RORA DIVIDE EXP BY 2 
ROR A 
CLC 
AOC #$40 
AND #$7F 
STA FRl 
LOA XFMFLG 
RORA 
ROR A 
LOA U MANTISSA = 1 
BCC SQR2 WAS EXP ODD OR EVEN 
LOA #$10 ODD - MANT = 10 

SQR2 STA FRl+l 
LOX #FPREC-2 
LOA #0 

SQR3 STA FR1+2,x CLEAR REST OF MANTISSA 
OEX 
BPL SQR3 
JSR FMUL SQR [ X] = SQR[X/100**N] 

* [10**N) 
SQROUT RTS 
FTWO . BYTE $40,2,0 , 0,0 ,0 , 2.0 

ORG 
LOCAL 

Floating Point 

FPORG 

ASCIN - Convert ASCII Input to Internal Form 

OB00 
OBIil0 
DB00 
OB00 
DB03 
DB06 
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20Al0B 
20BBDB 
8039 AOB41 

* 

AFP 
CVAFP 
ASCIN 

JSR 
JSR 
BCS 

ON ENTRY 

ON EXIT 

INBUFF - POINTS TO BUFFER WITH ASCII 
CIX - INDEX TO 1ST BYTE OF t 

CC SET - CARRY SET IF NOT t 
CARRY CLEAR OF t 

SKPBLANK 
: TSTCHAR 
: NONUM 

SEE IF THIS COULD BE A NUMBER 
BR IF NOT A NUMBER 
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SET INITIAL VALUES 

D808 A2ED LDX #EEXP ZERO 4 VALUES 
D80A M04 LDY #4 X 
D80C 2048DA JSR ZXLY X 
D80F A2FF LDX #$FF 
D8ll 86Fl STX DIGRT SET TO $FF 

D813 2044DA JSR ZFR0 CLEAR FR0 

D816 F004 ·D81C BEQ :IN2 UNCONDITIONAL BR 

D818 :INI 
D81 8 A9FF LDA #$FF SET 1ST CHAR FLAG TO NON 

ZERO 
D81A 85F0 STA FCHRFLG X 

D81C :IN2 
D81C 2094DB JSR : GETCHAR GET INPUT CHAR 
D81F B021 ·D842 BCS :NONI BR IF CHAR NOT NUMBER 

IT'S A NUMBER 

D821 48 PHA SAVE ON CPU STACK 
D822 A6D5 LDX FR0M GET 1ST BYTE 
D824 0011 ·D837 BNE : INCE INCR EXPONENT 

D826 20EBDB JSR NIBSH0 SHIFT FR0 ONE NI B8LE LEFT 

D829 68 PLA GET DIGIT ON CPU STACK 
D82A 05D9 ORA FR0M+FMPREC-1 OR INTO LAST BYTE 
D82C 85D9 STA FR0M+FMPREC-l SAVE AS LAST BYTE 

COUNT CHARACTERS AFTER DECIMAL POINT 

D82E A6Fl LOX DIGRT GET ~ OF DI GITS RIGHT 
D830 30E6 ·D818 BMI :INI IF = $FF, NO DECIMAL POI NT 
D832 E8 INX ADD IN THIS CHAR 
D833 86Fl STX DIGRT SAVE 
D835 D0El ·D818 BNE :INI GET NEXT CHAR 

INCREMENT # OR DIGIT MORE THAN 9 

D837 : INCE 
D837 68 PLA CLEAR CPU STACK 
D838 A6Fl LDX DIGRT HAVE DP? 
D83A 1002 ·D83E BPL :INCE2 IF YES , DON ' T INCR E COUNT 
083C E6ED INC EEXP INCR EXPONENT 
083E : INCE2 
D83E 4C 1 8D8 JMP :INI GET NEXT CHAR 

D841 : NONUM 
D841 60 RTS RETURN FAIL 

NON - NUMERIC IN NUMBER BODY 

D842 : NONI 
D842 C92E CMP # ' . ' IS IT DEC I MAL POINT? 
D844 F014 ·D85A BEQ :OP IF YES, PROCESS IT 
0846 C945 CMP # ' E ' IS IT E FOR EXPONENT? 
D848 F019 ·D863 BEQ ,EXP IF YES , DO EXPONENT 

D84A A6F0 LDX FCHRFLG IS THIS THE 1ST CHAR 
D84C D068 ·D8B6 BNE :EXIT IF NOT, END OF NUMERIC I NPUT 
D84E C92B CMP #'+ ' IS IT PLUS? 
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DB50 F0C6 "DB IB BEQ :INI GO FOR NEXT CHAR 
DB52 C92D CMP #1_' IS IT MINUS? 
DB54 F000 "DB56 BEQ :MINUS 

DB56 MINUS 
DB56 B5EE STA NSIGN SAVE SIGN FOR LATER 
DB5B F0BE "DBIB BEQ :INI UNCONDITIONAL BRANCH FOR 

NEXT CHA!!, 

DB5A :DP 
DB SA A6Fl LDX DIGRT IS DIGRT STILL = FF? 
DB5C 105B "DBB6 BPL :EXIT IF NOT, ALREADY HAVE DP 
DB5E EB INX INCR TO ZERO 
DB SF B6Fl STX DIGRT SAVE 
DB61 F0B5 "DBIB BEQ :INI UNCONDITIONAL BR FOR NEXT 

CHAR 

DB63 :EXP 
DB63 A5F2 LDA CIX GET INDEX 
DB65 B5EC STA FRX SAVE 
DB67 2094DB JSR :GETCHAR GET NEXT CHAR 
DB6A B037 "DBA3 BCS :NON2 BR IF NOT NUMBER 

IT'S A NUMBER IN AN EXPONENT 

DB6C :EXP2 
DB6C AA TAX SAVE 1ST CHAR OF EXPONENT 
DB6D A5ED LDA EEXP GET # OF CHAR OVER 9 
DB6F 4B PHA SAVE IT 
DB70 B6ED STX EEXP SAVE 1ST CHAR OF EXPONENT 
DB72 2094DB JSR :GETCHAR GET NEXT CHAR 

DB75 B017 "DBBE BCS :EXP3 IF NOT # NO SECOND DIGIT 
DB77 4B PHA SAVE SECOND DIGIT 

DB7B A5ED LDA EEXP GET 1ST DIGIT 
DB7A ASLA GET DIGIT * 10 
DB7A +0A ASL A 
DB7B B5ED STA EEXP X 
DB7D ASLA X 
DB7D +0A ASL A 
DB7E ASLA X 
DB7E +0A ASL A 
Dfl7F 65ED ADC EEXP X 
DBBI B5ED STA EEXP SAVE 
DBB3 6B PLA GET SECOND DIGIT 
DBB4 IB CLC 
DBB5 65ED ADC EEXP GET EXPONENT INPUTTED 
DBB7 B5ED STA EEXP SAVE 

DBB9 A4F2 LOY CIX INC TO NEXT CHAR 
DBBB 209DDB JSR :GCHRI X 

DBBE :EXP3 
DBBE A5EF LDA ESIGN GET SIGN OF EXPONENT 
DB90 F009 "DB9B BEQ :EXPI IF NO SIGN, IT IS + 
DBn A5ED LOA EEXP GET EXPONENT ENTERED 
DB94 49FF EOR #$FF COMPLEMENT TO MAKE MINUS 
DB96 IB CLC X 
0897 6901 ADC #l X 
DB99 B5ED STA EEXP SAVE 
DB9B :EXPI 
DB9B 6B PLA GET # DIGITS MORE THAN 9 
DB9C IB CLC CLEAR CARRY 
DB9D 65ED ADC EEXP ADD IN ENTERED EXPONENT 
DB9F B5ED STA EEXP SAVE EXPONENT 
DBAI 0013 "DBB6 BNE :EXIT UNCONDITIONAL BR 
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D8A3 
D8A3 
D8A5 
D8A7 
D8A9 

C928 
F006 'D8AD 
C92D 
D007 'D882 

:NON2 
CMP 
REQ 
CMP 
BNE 

D8A8 :EMIN 
D8AB 85EF STA 
D8AD :EPLUS 
D8AD 2094DB JSR 
08B0 90BA 'D86C BCC 

D8B2 
08B2 A5EC 
D8B4 85F2 

D8B6 

D8B6 C6F2 

D8B8 A5ED 
D8BA 
D8BC 
D8BE 
D8C0 
D8C1 

A6Fl 
3005 'D8C3 
F003 'D8C3 
38 
E5F1 

D8C3 
D8C3 48 
D8C4 

D8C4 
D8C5 
D8C6 
D8C6 
D8C7 
D8C9 

D8CB 
D8CE 
D8CE 

D8D0 
D8Dl 
D8D3 

D8D5 
D8D8 

+2A 
68 

+6A 
85ED 
9003 'D8CE 

20EBDB 

A5ED 

18 
6944 
85D4 

2000DC 
B00B 'D8E5 

:NOTE 
LOA 
STA 

:EXIT 

DEC 

LDA 
LDX 
BMI 
BEQ 
SEC 
SBC 

:EXIT1 
PHA 
ROLA 

ROL 
PLA 
RORA 
ROR 
STA 
BCC 

JSR 
:EVEN 

LDA 

CLC 
ADC 
STA 

JSR 
BCS 

Source Code 

NON-NUMERIC IN EXPONENT 

# '+' 
:EPLUS 
#'­
:NOTE 

ESIGN 

:GETCHAR 
:EXP2 

E NOT PART OF OUR # 

FRX 
CIX 

FALL THRU TO EXIT 

IS IT PLUS? 
IF YES BR 
IS IT A MINUS? 
IF NOT, BR 

SAVE EXPONENT SIGN 

GET CHARACTER 
IF A #, GO PROCESS EXPONENT 

POINT TO 1 PAST E 
RESTORE CIX 

WHOLE # HAS BEEN INPUTTED 

BACK UP ONE CHAR 

CIX DECREMENT INDEX 

CALCULATE POWER OF 10 = EXP - DIGITS RIGHT 
WHERE EXP ENTERED EXPONENT [COMPLEMENT OF - ] 

+ # DIGITS MORE THAN 9 

EEXP 
DIGRT 
:EXIT1 
:EXITI 

DIGRT 

GET EXPONENT 
GET # DIGITS RIGHT OF DECIMAL 
NO DECIMAL POINT 
# OF DIGITS AFTER D.P.=0 
GET EXP - DIGITS RIGHT 
X 

SHIFT RIGHT ALGEBRAIC TO DIVIDE BY 2 POWER OF 103 

A 

A 
EEXP 
:EVEN 

NIBSH0 

EEXP 

#$44 
FR0 

NORM 
:IND2 

SET CARRY WITH SIGN OF 
EXPONENT 

GET EXPONENT AGAIN 
SHIFT RIGHT 

SAVE POWER OF 100 
IF NO CARRY # EVEN 

ELSE SHIFT 1 NIBBLE LEFT 

ADD 40 FOR EXCESS 64 + 4 
FOR NORM 
X 
X 
SAVE AS EXPONENT 

NORMALIZE NUMBER 
IF CARRY SET, IT'S AN ERROR 
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SET MANTISSA SIGH 

D8DA A6EE LDX NSIGN IS SIGN OF I MINUS? 
D8DC Fl!H!6 'D8E4 BEQ :INDON IF NOT, BR 

D8DE A5D4 LDA FR0 GET EXPONENT 
D8E0 098'" ORA #$8'" TURN ON MINUS # BIT 
D8E2 85D4 STA FR0 SET IN FR0 EXP 
D8E4 : INDON 
D8E4 18 CLC CLEAR CARRY 
08E5 :IND2 
D8E5 60 RTS 

FPASC - Convert Floating Point to ASCII 

ON ENTRY FR'" - # TO CONVERT 

* 
* 

D8E6 CVFASC 
D8E6 FASC 
08E6 2"'51DA JSR 

D8E9 A930 LDA 
08EB 807F05 STA 

D8EE A504 LOA 
08F0 F"'28 'D91A BEQ 
D8F2 297F ANO 
D8F4 C93F CMP 
D8F6 9"'28 '092'" BCC 
D8F8 C945 CMP 
D8FA B"'24 '0920 BCS 

* 
* 

08FC 38 SEC 
D8FO E93F SBC 

D8FF 2"'70DC JSR 

D902 20A40C JSR 
0995 9989 ORA 
0997 9D8995 STA 

099A AD89"'5 LOA 
0990 C92E CMP 
D99F F9"'3 'D914 BEQ 
D911 4C88D9 JMP 
D914 :FN6 
D914 2"'C1DC JSR 
0917 4C9CD9 JMP 

* 

D91A :EXP'" 
091A A9B9 LOA 
091C 8D8"'''' 5 STA 
091F 6'" RTS 

D929 :EFORM 
D929 A991 LOA 
D922 2979DC JSR 
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ON EXIT INBUFF - POINTS TO START OF 
HIGH ORDER BIT OF LAST BYTE IS ON 

INTLBF ;SET INBUFF TO PT TO LBUFF 

#'''' ' ; GET ASCII ZERO 
LBUFF-1 ; PU1' IN FRONT OF LBUFF 

TEST FOR E FORMAT REQUIREO 

FR0 
:EXP0 
t$7F 
#$3F 
:EFORM 
#$45 
:EFORM 

PROCESS NOT E FORMAT 

#$3F 

:CVFR0 

:FNZERO 
#$89 
LBUFF,X 

LBUFF 
# ' • ' 
:FN6 
:FN5 

:DECINB 
:FN4 

EXPONENT IS ZERO - # 

#$8"'+$3'" 
LBUFF 

PROCESS E FORMAT 

U 
:CVFR9 

GET EXPONENT 
IF EXP = 0, I "', SO BR 
AND OUT SIGN 
IS IT LESS THAN 3F 
IF YES , E FORMAT REQUIRED 
IF IT IS > 44 
IF YES, E FORMAT REQUIRED 

SET CARRY 
GET DECIMAL POSITION 

CONVERT FR'" TO ASCII CHAR 

FIND LAST NON-ZERO CHARACTER 
TURN ON HIGH ORDER BIT 
STORE IT BACK IN BUFFER 

GET 1ST CHAR IN LBUFF 
IS IT DECIMAL? 
BR IF YES 
ELSE JUMP 

DECIMAL INBUFF 
00 FINAL ADJUSTMENT 

IS ZERO 

GET ASCII '" WITH MSB 
PUT IN BUFFER 

GET DECIMAL POSITION 
CONVERT FR9 TO ASCII IN 
LBUFF 



Source Code 

0925 UlA40C JSR :FNZERO GET RIO OF TRAILING ZEROS 
0928 E8 INX INCR INDEX 
D929 86F2 STX CIX SAVE INDEX TO LAST CHAR 

ADJUST EXPONENT 

092B A5D4 LOA FR3 GET EXPONENT 
092D ASLA MULT BY 2 [GET RID OF 

SIGN TOO] 
092D +0A ASL A 
D92E 38 SEC 
D92F E983 SBC t$40*2 SUB EXCESS 64 

0931 AE8305 LDX LBUFF GET 1ST CHAR IN LBUFF 
0934 E030 CPX t'3' IS IT ASCII 37 
0936 F017 "D94F BEQ :EF1 

PUT DECIMAL AFTER 1ST CHAR [IT'S AFTER 2NO NOW] 

D938 AE8135 LDX LBUFF+l SWITCH D. P. + 2NO DIGIT 
D93B AC8235 LOY LBUFF+2 X 
D93E 8E8235 STX LBUFF+2 X 
0941 8C8135 STY LBUFF+1 X 

0944 A6F2 LDX CIX IF CIX POINTS TO D.P. 
0946 E302 CPX #2 THEN INC 
D948 D332 "D94C BNE :NOINC X 
D94A E6F2 INC CIX X 

D94C :NOINC 
D94C 18 CLC X 
094D 6931 AOC #1 X 

CONVERT EXP TO ASCII 

D94F :EF1 
D94F 85ED STA EEXP SAVE EXPONENT 
0951 A945 LDA t'E ' GET ASCII E 
D953 A4F2 LOY CIX GET POINTER 
0955 209FDC JSR :STCHAR STORE CHARACTER 
0958 84F2 STY CIX SAVE INDEX 

095A A5EO LDA EEXP GET EXPONENT 
D95C 100B "0969 BPL :EPL BR IF PLUS 

EXPONENT IS MINUS - COMPLEMENT IT 

095E A933 LDA .3 SUBTRACT FROM 3 TO 
COMPLEMENT 

D963 38 SEC X 
0961 E5EO SBC EEXP X 
0963 85EO STA EEXP 

D965 A920 LDA t' - ' GET A MINUS 
0967 D302 "D96B BNE :EF2 

D969 :EPL 
D969 A92B LDA # '+' GET A PLUS 
D96B :EF2 
D96B 209FDC JSR :STCHAR STORE A CHARACTER 

D96E A233 LOX #3 SET COUNTER FOR OF TENS 
D973 A5ED LDA EEXP GET EXPONENT 

0972 :EF3 
D972 38 SEC 
D973 E93A SBC U3 SUBTRACT 13 
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D975 9003 'D97A BCC :EF4 IF < 0, BRANCH 
D977 E8 INX INCR * OF 10'S 
D978 D0FB 'D972 BNE :EF3 BR UNCONDITIONAL 

D97A :EF4 
D97A 18 CLC ADD BACK IN 10 
D97B 690A ADC #10 X 
D97D 48 PHA SAVE 

D97E BA TXA GET # OF 10'S 
D97F 209DDC JSR : STNUM PUT 10'S IN EXP IN BUFFER 
D982 6B PLA GET REMAINDER 
D983 0980 ORA #$80 TURN ON HIGH ORDER BIT 
D985 209DDC JSR :STNUM PUT IN BUFFER 

FINAL ADJUSTMENT 

D98B : FN5 
D9BB ADB005 LOA LBUFF GET 1ST BYTE IN LBUFF 

[OUTPUT] 
D98B C930 CMP # ' 0' IS IT ASCII 0? 
D980 000D 'D99C BNE :FN4 IF NOT BR 

INCREMENT INBUFF TO POINT TO NON-ZERO 

D98F 18 CLC ADD 1 TO INBUFF 
D990 A5F3 LDA INBUFF X 
0992 6901 ADC #1 X 
D994 85F3 STA INBUFF X 
D996 A5F4 LDA INBUFF+1 X 
D998 6900 ADC #0 X 
D99A 85F4 STA INBUFF+l X 
D99C :FN4 
D99C A5D4 LDA FR0 GET EXPONENT OF ~ 

D99E 1009 'D9A9 BPL :FADONE IF SIGN + , WE ARE DONE 

D9A0 20CIDC JSR :DECINB DECR INBUFF 
D9A3 M00 LDY #0 GET INDEX 
D9A5 A92D LDA #'- ' GET ASCII -
D9A7 91F3 STA [INBUFF], Y SAVE - IN BUFFER 

D9A9 :FADONE 
D9A9 60 RTS 

IFP - Convert Integer to Floating Point 

D9AA 
D9AA 

D9AA A5D4 
D9AC 85F8 
D9AE A5D5 
D9B0 85F7 

D9B2 2044DA 
D9B5 F8 

D9B6 A010 
D9BB 
D9BB 06F8 
D9BA 26F7 
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* 
* 
* 

CVIFP 
IFP 

LDA 
STA 
LDA 
STA 

JSR 
SED 

LDY 
:IFPl 

ASL 
ROL 

ON ENTRY FR0 - CONTAINS INTEGER 

ON EXIT FR0 - CONTAINS FLOATING POINT t 

MOVE INTEGER AND REVERSE BYTES 

FR0 GET INTEGER LOW 
ZTEMP4+l SAVE AS INTEGER HIGH 
FR0+l GET INTEGER HIGH 
ZTEMP4 SAVE AS INTEGER LOW 

ZFR0 CLEAR FR0 
SET DECIMAL MODE 

DO THE CONVERT 

#16 GET t BITS IN INTEGER 

ZTEMP4+1 SHIFT LEFT INTEGER LOW 
ZTEMP4 SHIFT LEFT INTEGER HIGH 
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CARRY NOW SET IF THERE WAS A 
BIT 

D9BC A203 LDX #3 BIGGEST INTEGER IS 3 BYTES 
D9BE :IFP2 

DOUBLE # AND ADD IN IF CARRY SET 

D9BE B5D4 LDA FR0,X GET BYTE 
D9C0 75D4 ADC FR0,X DOUBLE [ADDING IN CARRY 

FROM SHIFT 
D9C2 95D4 STA FR0 , X SAVE 
D9C4 CA DEX DECREMENT COUNT OF FR0 BYTES 
D9C5 D0F7 -D9BE BNE :IFP2 IF MORE TO DO , DO IT 

D9C7 88 DEY DECR COUNT OF INTEGER DIGITS 
D9CB D0EE -D9B8 BNE : IFP1 IF MORE TO DO, DO IT 
D9CA D8 CLD CLEAR DECIMAL MODE 

SET EXPONENT 

D9CB A942 LDA #$42 INDICATE DECIMAL AFTER LAST 
DIGIT 

D9CD B5D4 STA FR0 STORE EXPONENT 

D9CF 4C00DC JMP NORM NORMALIZE 

FPI - Convert Floating Point to Integer 

ON ENTRY FR0 - FLOATING POINT NUMBER 

ON EXIT FR0 - INTEGER 

CC SET CARRY CLEAR - NO ERROR 
* CARRY SET - ERROR 

D9D2 FPI 

CLEAR INTEGER 

D9D2 A900 LDA #0 CLEAR INTEGER RESULT 
D9D4 85F7 STA ZTEMP4 
D9D6 85F8 STA ZTEMP4+1 

CHECK EXPONENT 

D9D8 A5D4 LDA FR0 GET EXPONENT 
D9DA 3066 -DA42 BMI :ERVAL IF SIGN OF FP# IS - THEN 

ERROR 
D9DC C943 CMP #$43 IS FP# TOO BIG TO BE INTEGER 
D9DE B062 -DA42 BCS :ERVAL IF YES, THEN ERROR 
D9E0 38 SEC SET CARRY 
D9E1 E940 SBC #$40 IS FP# LESS THAN 17 
D9E3 903F -DA24 BCC : ROUND IF YES, THEN GO TEST FOR 

ROUND 

GET # OF DIGITS TO CONVERT = [EXPONENT -40+1]*2 
[A CONTAINS EXPONENT - 40] 
[CARRY SET] 

D9E5 6900 ADC #0 ADD IN CARRY 
D9E7 ASLA MULT BY 2 
D9E7 +0A ASL A 
D9E8 85F5 STA ZTEMP1 SAVE AS COUNTER 

* 
DO CONVERT 

D9EA :FPI1 
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MULT INTEGER RESULT BY 111 

D9EA 23SADA JSR : ILSHFT GO SHIFT ONCE LEFT 
D9ED B3S3 ADA42 BCS :ERVAL IF CARRY S ET THEN # TOO BIG 

D9EF ASF7 LDA ZTEMP4 SAVE INTEGER *2 
D9Fl 8SF9 STA ZTEMP3 X 
D9F3 ASF8 LDA ZTEMP4+l X 
D9FS 8SFA STA ZTEMP3+1 X 

D9F7 23SADA JSR :ILSHFT MULT BY *2 
D9FA B346 ADA42 BCS :ERVAL # TOO BIG 
D9FC 23SADA JSR :ILSHFT MULT BY *2 [NOW * 8 IN ZTEMP4] 
D9FF B341 ADA42 BCS :ERVAL BR IF # TOO BIG 

DA31 18 CLC ADD IN * 2 TO = *13 
DA32 ASFS LDA ZTEMP4+l X 
DA34 6SFA ADC ZTEMP3+l X 
DA36 8SFS STA ZTEMP4+l X 
DA3B ASF7 LDA ZTEMP4 X 
DA3A 6SF9 ADC ZTEMP3 X 
DA3C 8SF7 STA ZTEMP4 X 
DA3E B332 ADA42 BCS :ERVAL IF CARRY SET ERROR 

ADD IN NEXT DIGIT 

DA13 23B9DC JSR :GETDIG GET DIGIT IN A 
DA13 18 CLC 
DA14 6SFS ADC ZTEMP4+l ADD IN DIGIT 
DA16 8SFS STA ZTEMP4+1 X 
DAIS ASF7 LDA ZTEMP4 X 
DAIA 6931il ADC #3 X 
DAIC B324 ADA42 BCS : ERVAL BR IF OVERFLOW 
DAlE 8SF7 STA ZTEMP4 ;X 

DA21il C6FS DEC ZTEMPI DEC COUNTER OF DIGITS TO DO 
DA22 D3C6 AD9EA BNE :FPII IF MORE TO DO, DO IT 

ROUND IF NEEDED 

DA24 : ROUND 
DA24 23B9DC JSR : GETDIG GET NEXT DIGIT IN A 
DA27 C93S CMP '5 IS DIGIT <5? 
DA29 933D ADA3S BCC :NR IF YES, DON'T ROUND 
DA2B IS CLC ADD IN 1 TO ROUND 
DA2C ASFS LDA ZTEMP4+1 X 
DA2E 6931 ADC U X 
DA33 8SF8 STA ZTEMP4+l X 
DA32 ASF7 LDA ZTEMP4 X 
DA34 691il3 ADC #3 X 
DA36 8SF7 STA ZTEMP4 X 

MOVE INTEGER TO FR3 

DA38 :NR 
DA38 ASFS LDA ZTEMP4+1 GET INTEGER LOW 
DA3A 8SD4 STA FR3 SAVE 
DA3C ASF7 LDA ZTEMP4 GET INTEGER HIGH 
DA3E 8SDS STA FR3+1 SAVE 

DA43 18 CLC CLEAR CC FOR GOOD RETURN 
DA41 61il RTS 

DA42 :ERVAL 
DA42 3S SEC SET CARRY FOR ERROR RETURN 
DA43 61il RTS 

ZFR3 - ZERO FRI'l 

ZFl - ZERO 6 BYTES AT LOC X 
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ZXLY - ZERO PAGE ZERO LOC X FOR LENGTH Y 

DA44 ZFRei 
DA44 A2D4 LDX #FRei GET POINTER TO FR1 

DA46 ZF1 
DA46 Aelel6 LDY #6 GET # OF BYTES TO CLEAR 
DA48 ZXLY 
DA48 A9e1e1 LDA #eI CLEAR A 
DA4A :ZF2 
DA4A 95e1e1 STA eI,X CLEAR A BYTE 
DA4C E8 INX POINT TO NEXT BYTE 
DA4D 88 DEY DEC COUNTER 
DA4E DeiFA ADA4A BNE :ZF2 LOOP 
DAS'" 6'" RTS 

INTLBF - IN IT LBUFF INTO INBUFF 

DAS1 INTLBF 
DAS1 A9"'S LDA ~LBUFF/256 
DAS3 8SF4 STA INBUFF+l 
DASS A98'" LDA #LBUFF&2S5 
DAS7 8SF3 STA INBUFF 
DAS9 6'" RTS 

:ILSHFT - SHIFT INTEGER IN ZTEMP4 LEFT ONCE 

DASA ILSHFT 
DASA : ILSHFT 
DA5A 18 CLC CLEAR CARRY 
DA5B 26F8 ROL ZTEMP4+1 SHIFT LOW 
DA5D 26F7 ROL ZTEMP4 SHIFT HIGH 
DA5F 6'" RTS 

Floating Point Routines 

FADD - Floating Point Add Routine 

ADDS VALUES IN FR'" AND FRI 

ON ENTRY FR'" & FRI - CONTAIN # TO ADD 
* 

ON EXIT 

FSUB - Floating Point Subtract Routine 

FR'" - RESULT 

DAG'" FSUB 
DA6'" ASE'" LDA 

SUBTRACTS FRI FROM FR'" 

ON ENTRY FR'" & FRI - CONTAIN # TO SUBTRACT 

ON EXIT FR'" - RESULT 

BOTH RETURN WITH CC SET: 

FRI 

CARRY SET IF ERROR 
CARRY CLEAR IF NO ERROR 

GET EXPONENT OF FRI 
DA62 498'" EOR #$8'" CHANGE SIGN OF MANTISSA 
DA64 SSE'" STA FRI SAVE EXPONENT 

DA66 FADD 
DA66 :FRADD 
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DA66 ASE0 LOA FRl GET EXPONENT FRl 
DA68 297F AND #$7F TURN OFF MANTISSA SIGN BIT 
DA6A 8SF7 STA ZTEMP4 SAVE TEMPORARILY 
DA6C ASD4 LOA FR0 GET EXPONENT FR0 
DA6E 297F AND #$7F TURN OFF MANTISSA SIGN BIT 
DA70 38 SEC CLEAR CARRY 
DA7l ESF7 SBC ZTEMP4 SUB EXPONENTS 
0."73 1010 "DA8S BPL : NSWAP IF EXP[FR0]>= EXP[FR1] , 

NO SWAP 

SWAP FR0 AND FRl 

DA7S A20S LDX #FMPREC GET IN DEX 

DA77 : SWAP 
DA77 BSD4 LDA FR0 ,X GET BYTE FROM FR0 
DA79 B4E0 LDY FR1,X GET BYTE FROM FRl 
DA7B 9SE0 STA FR1,X PUT FR0 BYTE IN FRl 
DA7D 98 TYA GET FRl BYTE 
DA7E 9504 STA FR0 , X PUT FRl BYTE IN FR0 
DA80 CA DEX DEC INDEX 
DA81 10F4 "DA77 BPL :SWAP IF MORE TO DO, GO SWAP 
DA83 30El "DA66 BMI :FRADD UNCONDITIONAL 

DA8S : NSWAP 
DA8S F007 "DA8E BEQ : NALIGN IF DIFFERENCE = 0 , ALREADY 

AL I GNED 
DA87 C90S CMP #FMPREC IS DIFFERENCE < # OF BYTES 
DA89 B019 "DAA4 BCS :ADDEND IF NOT, HAVE RESULT IN FR0 

DA8B 203EDC JSR RSHFTl SHIFT TO ALIGN 

TEST FOR LIKE SIGN OF MANTISSA 

DA8E :NALIGN 
DA8E F8 SED SET DECIMAL MODE 
DA8F ASD4 LDA FR0 GET FR0 EXPONENT 
DA91 4SE0 EOR FRl EOR WITH FRl EXPONENT 
DA93 301E "DAB3 BMI :SUB IF SIGNS DIFFERENT - SUBTRACT 

ELSE ADD 

ADD FR0 & FRl 

DA9S A204 LDX #FMPREC- l GET PO I NTER FOR LAST BYTE 
DA97 18 CLC CLEAR CARRY 
DA98 : ADDl 
DA98 BSDS LDA FR0M , X GET BYTE OF FR0 
DA9A 7SEl ADC FRIM,X ADD IN BYTE OF FRl 
DA9C 9SDS STA FR0M , X STORE 
DA9E CA DEX DEC POINTER 
DA9F 10F7 "DA98 BPL :ADDl ADD NEXT BYTE 

DAAl D8 CLD CLEAR DECIMAL MODE 
DAA2 B003 "DAA7 BCS :ADD2 IF THERE IS A CARRY, DO IT 
DAA4 :ADDEND 
DAA4 4C00DC JMP NORM GO NORMALIZE 

ADD IN FIND CARRY 

DAA7 :ADD2 
DAA7 A90l LDA #l GET 1 TIMES TO SHIFT 
DAA9 203ADC JSR RSHFT0 GO SHIFT 

DAAC A90l LDA #01 GET CARRY 
DAAE 85D5 STA FR0M ADD IN CARRY 
DAB0 4C00DC JMP NORM 

SUBTRACT FRl FROM FR0 

DAB3 SUB 
DAB3 A204 LDX #FMPREC-l GET POINTER TO LAST BYTE 
DABS 38 SEC SET CARRY 
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DAB6 :SUB1 
DAB6 B5D5 LOA 
DABB F5E1 SBC 
DABA 9505 STA 
DABC CA DEX 
DABD 10F7 'DAB6 BPL 

DABF 9004 'DAC5 BCC 
DACl DB CLD 
DAC2 4C00DC JMP 

DAC5 :SUB2 
DACS ASD4 LDA 
DAC7 49B0 EOR 
DAC9 8504 STA 

DACB 3B SEC 
DACC A204 LDX 
DACE :SUB3 
DACE A900 LDA 
DAD0 F5DS SBC 
DAD2 95D5 STA 
DAD4 CA DEX 
DAD5 10F7 'DACE BPL 

DAD7 D8 CLD 
DAD8 4C00DC JMP 

FMUL - Multiply FRO by FR1 

* 
DADB FMUL 

DADB A5D4 LOA 
DADO F045 'DB24 BEQ 
DADF ASE0 LOA 
DAEl F03E "DB2 1 BEQ 

DAE3 20CFDC JSR 
DAE6 3B SEC 
DAE7 E940 SBC 
DAE9 3B SEC 
DAEA 65E0 ADC 
DAEC 303B 'DB26 BMI 

DAEE 20E0DC JSR 

DAFl : FRM 

Source Code 

FR0M,X GET FR0 BYTE 
FR1M,X SUB FR1 BYTE 
FR0M,X STORE 

DEC POINTER 
:SUBl SUB NEXT BYTE 

:SUB2 IF THERE IS A BORROW DO IT 
CLEAR DECIMAL MODE 

NORM 

TAKE COMPLEMENT SIGN 

FR0 GET EXPONENT 
#$B0 CHANGE SIGN OF MANTISSA 
FRe PUT IT BACK 

COMPLEMENT MANTISSA 

SET CARRY 
#FMPREC-l GET INDEX COUNTER 

#0 GET ZERO 
FR0M,X COMPLEMENT BYTE 
FR0M,X STORE 

MORE TO DO 
:SUB3 BR IF YES 

CLEAR DECIMAL MODE 
NORM GO NORMALIZE 

ON ENTRY t ARE IN FR0 AND FR1 

ON EXIT FR0 - CONTAINS PRODUCT 
RETURN WITH CC SET 

CARRY SET IF ERROR 
CARRY CLEAR IF NO ERROR 

SET UP EXPONENT 

FR0 
MEND3 
FRl 
MEND2 

MDESUP 

#$40 

FRl 
:EROV 

GET EXP FR0 
IF = 0, DONE 
GET FR1 EXP 
IF =0, ANSWER =0 

DO COMMON SET FOR EXPONENT 
SET CARRY 
SUB EXCESS 64 
SET CARRY TO ADD 1 
ADD 1 + FRl EXP TO FR0 EXP 

,IF - THEN OVERFLOW 

FINISH MULTIPLY SET UP 

MDSUP , DO SET UP COMMON TO DIVIDE 

DO THE MULTIPLY 

GET t OF TIMES TO ADD IN MULTIPLICAND 
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Source Code 

OAF 1 A50F 
OAF3 29e1F 
OAF 5 85F6 

OAF7 
OAF7 C6F6 
OAF9 3006 'DB01 
OAFB 2 ""'H 00 
OAFE 4CF70A 

OB01 
OB01 A50F 
OB03 
OBel3 +4A 
OB04 
DB04 +4A 
OB05 
OB05 +4A 
DBel6 
OBel6 +4A 
OB07 85F6 

OB09 
OBel9 C6F6 
OBeiB 3e1e16 'OB13 
OBeiO 200500 
OB10 4C090B 

OBl3 

OBl3 2e1620C 

OB16 C6F5 
OB18 DelD7 'OAFI 

OBIA 
OBIA A5EO 
OBIC 8504 

OBIE 
OBIE 4Cel40C 

DB21 
OB21 2fl440A 
OB24 
OB24 18 
OB25 60 

DB26 
OB26 38 
OB27 6fl 
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LOA 
ANO 
STA 

FRE+FMPREC 
#$flF 
ZTEMPl+l 

GET LAST BYTE OF FRE 
ANO OUT HIGH ORDER NIBBLE 
SET COUNTER FOR LOOP CONTROL 

ADO IN FRI 

FRMI 
OEC 
BMI 
JSR 
JMP 

:FRM2 
LOA 
LSRA 
LSR 
LSRA 
LSR 
LSRA 
LSR 
LSRA 
LSR 
STA 

:FRM3 
OEC 
BMI 
JSR 
JMP 

:NXTB 

JSR 

OEC 
BNE 

MDEND 
LOA 
STA 

MENDI 
JMP 

MEND2 
JSR 

MEND3 
CLC 
RTS 

EROV 
SEC 
RTS 

ZTEMPl+l 
:FRM2 
FRAlfl 
:FRMI 

DEC MULT COUNTER 
IF - THIS LOOP DONE 
ADD FRI TO FRfl [6 BYTES] 
REPEAT 

GET # OF TIMES TO ADD IN MULTIPLICAND * 10 

FRE+FMPREC 

A 

A 

A 

A 
ZTEMPl+l 

ADD IN FR2 

ZTEMPl+l 
:NXTB 
FRA2fl 
:FRM3 

GET LAST BYTE OF FRE 
SHIFT OUT LOW ORDER NIBBLE 

; x 

x 

x 

SAVE AS COUNTER 

DECREMENT COUNTER 
IF -, DO NEXT BYTE 
ADD FR2 TO FRfl [6 BYTES] 
REPEAT 

SET UP FOR NEXT SET OF ADDS 

SHIFT FRfl/FRE RIGHT ONE BYTE 
[THEY ARE CONTIGUOUS] 

RSHFflE ;SHIFT FR0/FRE RIGHT 

TEST FOR # OF BYTES SHIFTEO 

ZTEMPI 
:FRM 

SET EXPONENT 

EEXP 
FRfl 

NORMI 

ZFRfl 

DECREMENT LOOP CONTROL 
IF MORE ADDS TO DO, DO IT 

GET EXPONENT 
STORE AS FRfl EXP 

NORMALIZE 

CLEAR FRfl 

CLEAR CARRY FOR GOOD RTN 

SET CARRY FOR ERROR ROUTINE 
RE~'URN 



FDIV - Floating Point Divide 

D626 

D626 A5E0 
D62A F0FA 'D626 
D62C A5D4 
D62E F0F4 'D624 

D630 20CFDC 

D633 
D634 
D636 
D637 
D639 

36 
E5E0 
16 
6940 
30E6 'D626 

D636 20E0DC 
D63E E6F5 
D640 4C4ED6 

= 00D9 
D643 

D643 A200 
D645 
D645 65D5 
D647 95D4 

D649 E8 
D64A E00C 
D64C D0F7 'D645 

D64E 

D64E 
D650 
D651 
D652 
D652 
D655 
D656 
D656 
D65C 
D65E 

D65F 

DB61 

A005 
38 
F8 

69DA00 
F9E600 
99DA00 
88 
10F4 "DB52 
D8 

9004 "D665 

E6D9 

FDIV 

LDA 
BEQ 
LDA 
BEQ 

JSR 

SEC 
SBC 
CLC 
ADC 
6MI 

JSR 
INC 
JMP 

QTEMP 
:NXTQ 

LDX 
: NXTQ1 

LDA 
STA 

INX 
CPX 
BNE 

:FRD1 

LDY 
SEC 
SED 

:FRS2 
LDA 
SBC 
STA 
DEY 
6PL 
CLD 

BCC 

INC 

Source Code 

ON ENTRY FR0 - DIVIDEND 
FR1 - DIVISOR 

ON EXIT FR0 - QUOTIENT 

RETURNS WITH CC SET: 
CARRY CLEAR - ERROR 
CARRY SET - NO ERROR 

DO DIVIDE SET UP 

EQU 

FR1 
:EROV 
FR0 
MEND3 

MDESUP 

FR1 

#$40 
:EROV 

MDSUP 
ZTEMP1 
:FRD1 

FR0+FMPREC 

GET FR1 EXP 
IF =0, THEN OVERFLOW 
GET EXPONENT FR0 
IF = 0, THEN DONE 

DO COMMOM PART OF EXP SET UP 

SUB FR1 EXP FROM FR0 EX 

ADD IN EXCESS 64 
IF MINUS THEN OVERFLOW 

DO SETUP COMMON FOR MULT 
;LOOP 1 MORE TIME FOR DIVIDE 
; SKIP SHIFT 1ST TIME THROUGH 

SHIFT FR0 /FRE LEFT ONE 6YTE 
[THEY ARE CONTIGUOUS ] 

FR0+1,X 
FR0,X 

#FMPREC*2+2 
:NXTQ1 

DO DIVIDE 

GET POINTER TO BYTE TO MOVE 

GET BYTE 
MOVE IT LEFT ONE BYTE 

POINT TO NEXT BYTE 
HAVE WE DONE THEM ALL? 
IF NOT, BRANCH 

SUBTRACT FR2 [DIVISOR * 2] FROM FRE [DIVIDEND] 

#FMPREC 

FRE,Y 
FR2 , Y 
FRE , Y 

:FRS2 

:FAIL 

QTEMP 

SET LOOP CONTROL 
SET CARRY 
SET DECIMAL MODE 

GET A 6YTE FROM FRE 
SUB FR2 
STORE RESULT 
DEC COUNTER 
BR IF MORE TO DO 
CLEAR DECIMAL MODE 

IF RESULT <0 [FRE < FR2] 6R 

INCR # TIMES SUB [QUOTIENT] 
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Source Code 

DB63 D0E9 'DB4E 

DB65 
DB65 200FDD 

DB68 
DB6A 
DB6C 
DB6E 
DB70 

D870 
DB72 
D873 
D874 
D874 
DB77 
DB7A 
DB7D 
DB7E 
D880 

D881 

D883 

D885 

D887 

06D9 
06D9 
06D9 
06D9 

A005 
38 
F8 

B9DA00 
F9E000 
99DA00 
88 
10F4 'D874 
D8 

9004 'DB87 

E6D9 

D0E9 'D870 

D887 2009DD 

DB8A C6F5 
D8BC D0B5 'D843 

D88E 2062DC 

D891 4C1AD8 

BNE 

FAIL 
JSR 

ASL 
ASL 
ASL 
ASL 

:FRD2 

LDY 
SEC 
SED 

:FRSl 
LDA 
SSC 
STA 
DEY 
BPL 
CLD 

8CC 

INC 

8NE 

:FAIL2 
JSR 

DEC 
BNE 

JSR 

JMP 

:FRDl ; SUB AGAIN 

SUBTRACT OF FR2 DIDN 'T GO 

FRA2E ; ADD FR2 BACK TO FR0 

SHIFT LAST BYTE OF QUOTIENT ONE NIBBLE LEFT 

QTEMP 
QTEMP 
QTEMP 
QTEMP 

SHIFT 4 BITS LEFT 
X 
X 
X 

SUBTRACT FRl [DIVISOR] FROM FRE [DIVIDEND] 

#FMPREC 

FRE,Y 
FR1,Y 
FRE,Y 

:FRSl 

:FAIL2 

QTEMP 

:FRD2 

SET LOOP CONTROL 
SET CARRY 
SET DECIMAL MODE 

GET A BYTE FROM FRE 
SUB FRl 
STORE RESULT 

BR IF MORE TO DO 
CLEAR DECIMAL MODE 

IF RESULT < 0 [FRE < FR1] 8R 

INCR # TIMES SU8 [QUOTIENT] 

SU8 AGAIN 

SU8TRACT OF FRl DIDN'T GO 

FRA1E 

ZTEMPl 
:NXTQ 

RSHF0E 

MDEND 

ADD FRl BACK TO FR0 

DEC LOOP CONTROL 
GET NEXT QUIOTIENT BYTE 

;SHIFT RIGHT FR0/FRE TO CLEAR 
EXP 

; JOIN MULT END UP CODE 

:GETCHAR - Test Input Character 

ON ENTRY INBUFF - POINTS TO 8UFFER WITH INPUT 
CIX - POINTS TO CHAR IN BUFFER 

D894 :GETCHAR 
D894 20AFD8 JSR 
DB97 A4F2 LDY 
DB99 9002 'D89D BCC 

DB9B B1F3 LDA 

D89D :GCHRl 
D89D C8 INY 
D89E 84F2 STY 
D8A0 60 RTS 

ON EXIT 

TSTNUM 
CIX 
:GCHRl 

CIX - POINTS 'ro NEXT CHAR 
CC - CARRY CLEAR IF CHAR IS NUMBER 

CARRY SET IF CHAR NOT NUMBER 

GO TEST FOR NUMBER 
GET CHARACTER INDEX 
IF CHAR = NUM, SKIP 

[INBUFF], Y GET CHARACTER 

CIX 
POINT TO NEXT CHAR 
SAVE INDEX 

SKPBLANK-SKIP BLANKS 
STARTS AT CIX AND SCANS FOR NON BLANKS 
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Source Code 

DBAI SKBLANK 
DBAI SKPBLANK 
DBAI A4F2 LDY CIX ;GET CIX 
DBA3 A920 LDA #$20 ;GET A BLANK 

DBA5 DIF3 :SBI CMP [INBUFF], Y ;IS CHAR A BLANK 
DBA7 D003 'DBAC BNE :SBRTS ;BR IF NOT 
DBA9 C8 INY ; INC TO NEXT 
DBAA D0F9 'DBAS BNE :SBI ;GO TEST 

DBAC 84F2 :SBRTS STY CIX ; SET NON BLANK INDEX 
DBAE 60 RTS ;RETURN 

TSTNUM-TEST CHAR AT CIX FOR NUM 
- RTNS CARRY SET IF NUM 

DBAF TSTNUM 
DBAF A4F2 LDY CIX ;GET INDEX 
DBBI BIF3 LDA [INBUFF], Y ;AND GET CHAR 
DBB3 38 SEC 
DBB4 E930 SBC #$30 ;SUBTRACT ASCLT ZE~O 
DBB6 9018 'DBD0 8CC :TSNFAIL ;BR CHAR<ASCLT ZERO 
DBB8 C90A CMP #$0A ; TEST GT ASCLT 9 
DBBA 60 RTS ;DONE 

:TSTCHAR - Test to See if This Can Be a Number 

DBBB :TSTCHAR 
DBBB A5F2 LDA 
DBBD 48 PHA 
DB BE 2094DB JSR 
DBCl 901F 'DBE2 BCC 

DBC3 C92E CMP 
DBCS F014 'DBDB BEQ 
DBC7 C92B CMP 
DBC9 F007 'DBD2 BEQ 
DBCB C92D CMP 
DBCD F003 'DBD2 BEQ 

DBCF :RTFAIL 
DBCF 68 PLA 
DBD0 38 :TSNFAIL 
DBDI 60 RTS 

DBD2 :TSTNI 
DBD2 2094DB JSR 
DBDS 900B 'DBE2 BCC 
DBD7 C92E CMP 
DBD9 D0F4 'DBCF BNE 
DBDB :TSTN 
DBDB 2094DB JSR 
DBDE 9002 'DBE2 BCC 
DBE0 B0ED 'DBCF BCS 

DBE2 :RTPASS 
DBE2 68 PLA 
DBE3 85F2 STA 
DBE5 18 CLC 
DBE6 60 RTS 

ON EXIT CC - CARRY SET IF NOT A # 
CARRY CLEAR IF A # 

CIX GET INDEX 
SAVE IT 

:GETCHAR GET CHAR 
:RTPASS IF #8 RETURN PASS 

# ' • ' IF D. P. , OK SO FAR 
: TSTN 
# '+' IF +8 OK SO FAR 
:TSTNI 
#' -' IF -8 OK SO FAR 
:TSTNI 

; CLEAR STACK 
SEC ;SET FAIL 

:GETCHAR GET CHAR 
: RTPASS IF # , RETURN PASS 
#' . ' IS IT D.P. 
:RTFAIL IF NOT, RETURN FAIL 

:GETCHAR ELSE GET NEXT CHAR 
:RTPASS IF #, RETURN PASS 
:RTFAIL ELSE, RETURN FAIL 

RESTORE CIX 
CIX X 

CLEAR CARRY 
RETURN PASS 

NIBSHO - Shift FRO One Nibble Left 

DBE7 
DBE7 A2E7 

NIBSH2 
LDX 

NIBSH2 - SHIFT FR2 ONE NIBBLE LEFT 

#FR2+l POINT TO 1ST MANTISSA BYTE 
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