7

DISPLAY SIG
“#IN PROGRESS
0001 .OPT XRF ERR»COUr LIS MEMr GEN

o0n2 i
0003

“onoy i
0005 i COPYRIGHT MOS TECHNOLOGY INC. s
0006 & T T U UANUARYr 1976 REV. O i 7
0007 i

TON08
0009 ;

0010 ; ¥ e =
0011

e R e o e
0n13 ;

TUUIG 7 THE ALGORITHMS BELCOW ARE BASED UPON THE SCIENTIFIC NOTATION
0015 i FOR REAL NUMBERS. IT IS ASUMED THAT THE NUMBERS CONSIST OF A
0016 i 7 SIX BCD DIGIT MANTISSAr A TWO BCD DIGIT EXPONENT AND THE SIGNS
0017 i FOR THE MANTISSA» AS WELL AS THE EXPONENT. THE ARRANGEMENT
0018 7 OF THF NUMERICAL INFORMATION THAT "'CONSTITUTES AN ARGUMENT FOR™
0019 ; THESE ROUTINES IS CONTAINED IN A CONTIGUOUS FIVE BYTE BLOCK:
0020 1) THE FIRST BYTE CONTAINS THE SIGN INFORMATIONsI«Ea

0021 ; THE SIGN OF THE MANTISSA (SM): AND THE SIGN OF THE
0022 ; EXPONENT (SE). THE FORMAT OF THE SIGN DATA IS AS
0023 i FOLLOWS: -
ocau A) BIT 7 CONTAINS THE SIGN OF THE MANTIS,A.

0025 i (+=0 AND -=1)

0026 B) BIT 6 CONTAINS THE SIGN OF THE EXPONENT.

0027 e an e R (5 = 0 AN D= = 1) T e i
0928 i 2) THE NEXT THREF BYTES CONTAIN THE MANTISSA. THIS PER~

0029 MITS SIX BCD DIGITS. THE MANTISSA IS ASSUMED TO BE
0030 LEFT JUSTIFIED AND ANY ANSWER PRODUCED WILL ALSO BE
0131 ; LEFT JUSTIFTED. THE DECIMAL POINT IS ASSUMED TO
0032 FOLLOW THE MOST SIGNIFICANT DIGIT OF THE MANTISGA.
0033 i 3) THE LAST BYTE CONTAINS THE EXPONENT OF TEN. THUS

T0434 5 T 7T T T THE EXPONENT MAY CONTAIN TwO BCD DIGITSs» WHICH
0035 ;. VARY FROM 00 THRU 99,

6 Sl S e T SRR - S R
0737 i

38
0039 ; NOTATION AND WORKING STORAGE NAMES
otL0 22 N R CNE L S o S
o041 ; ___THE WORKING STORAGE (THE PAGE ZERO RAM) USED BY THESE
onue i ROUTINES IS BROKEN DOWN INTO FIVE BYTE BLOCKS» A FEW TEMP= —
0243 ; ORARY STORAGE BYTES AND A FEW COUNTERS. THE FIVE BYTE BLOCKS

Tonun T ARE NAMED RA'RB»R2CrRD/RE/RF*RS AND RT. RA IS COMPOSED OF
nous (SAPMA»MA+1 1 MA+2+) EA) WHERE
0946 ; "~ 1) SA DENOTES THE SIGN BYTE OF RA. 77— 7
04547 ; ~2) MA DENOTES THE MOST SIGHNIFICANT BYTE OF RA.
nug 3) EA DENOTES THE EXPONEIT OF TEN IN RA.

09 5 4) (re..s ) DENOTES A CONTIGUOUS BYTE STRING.

0 51 NOTE THAT THE ASSEMBILFR CONSIDERS 'RA' TO BE THE NAME OF

0791 ; EXACTLY ONE BYTE. HOWEVFR» YHEN USEN IN THE COM ENTS

052 i BELO TT REFFRS TO A FIVE RYTE RLOCK.

0253 NOTE ALSO THAT THE STGN OF THE MANTTS A OF RA IS OFTFH

0'ha DENOTFD By SMAe D THE STGH OF il EXPOMNE T 5Y SFA., STMTILAR
0y, __REMARKS HOLD FOR 3 THUR <*Te

ﬂ?:f)h : Bty

0 57

0958 i



s

0059

*=%0000

- 0060 ZERO=%0N

0061 ONE=%01

0762 TWO=%02
0063 THREE=%03

T 0064 FOUR=$04
0065 FIVE=$05

T 0066 SIX=%06
0067 SEVEN=%$07

0068 EIGHT=%08
0N69 NINE=$09
0070 TEN=%10

0071 HTEN=%0A

0072 ARDNDR=%00"

0073 BADLDR=%05

T 0076 EADDR=%14

0074 CADDR=%0A
0175 DADDR=%$0F

0077 FADDR=%19

0079 (ADDR=%23

0078 SADUR=$I1E

{

0780 NEGE=%40
0081 NEGM=%80

0082 NEGEM=%CO

0083 NTYN=$%$99

0084 NTYE=%98
Kk

0085 RA

{0087 EAT

«

A”ﬁdéb“%a

0086 SA
0087 MA

0189 RB

*x=F -

0091 ™MB

*ok+]1
*zk+3

_.029% MD

0092 EB
0793 RC
0094 SC
0N95 MC
0096 EC
0797 RD

L=t 3

*

k=k4 1

*=k+1
*=*+3
*=t+1

TO0INGTES

70098 SD

0100 ED
0101 RE

¥EA 1
* =443
=

0102 SE
0103 ME

0105 RF
0106 SFT
0107 nMF
n1o&s FF
0109 RS

“0170°S

N1is MS

01:2 ES

N1'3 RT

01'4 ST

011H MT

0116 ET A
0117 TEMP

018 TEMPI A= 41



0819

*=h 41

INDEX
CTDI20 TUNDEXT T HERHLT
0121 CNTA k=441
D127 CNTB F=ATT
0123 COUNT =441
0124 CNJC T F=F+1
0125 CNTD 4 zh+ ]
S OMIP6ECNTE: =4l e
0127 *=$8000
0128 i
Olzq ; o e — — s A — R o ————— S == - -
0130
03T i THIS ROUTINE PERFORMS THE ADDITION OF TWO NUMBERS IN SCIENTIF
0132 i TNOTATION. THE NUMERICAL VALUES OF THE SUMMANDS ARE ARRANPED
0133 ; AS FOLLOWS:=~
0134 i 1) A BYTE WHICH CONTAINS THE SIGN INFORMATION
. 0135 . FOR THE MANTISSA AND THE EXPONENTs» - . . ...
0136 i 2) THREF BYTES WHICH CONTAIN THE SIX BCD DIGITS
OB e ~ OF THE MANTISSA»
0IseTG %) ONE BYTE WHICH CONTAINS THE TwO BCD DIGITS OF
0139 .i THE EXPONENT .
0140 THE ADDITION (SJBTRACTION) IS PERFORMED BY COMPARING THE
0141 ABSOLUTE VALUES -OF THE SUMMANDS AND ALIGNING THE DECIMAL
0142 7 T POINTS BY RIGHT SHIFTING THE SMALLER SUMHIAND. AFTER
0143 ; ALIGNMENT A TEST IS PERFORMED TO DETERMINE WHETHER TO ADD
“014h 3T OR SUBTRACT. THIS TEST IS BASED ON THE SIGNS OF THE ~—
i 0145 MANTISSAS OF THE SUMMANDS.
TO1G6 AETER THE TACTUAL ADUITYON OR SUBTRACTION THE EXPORENT IS
0147 i CORNECTED (IF NECESSARY) AND THE ANSWER IS PUT INTO
o148 i IR TG NOTATIONsT i s e o 0 i
0149 i
0150 i : :
0151 THE NAMES OF THE SUMMANDS ARE RA AND RB. RA CONSISTS OF SA
OIS 2 i EOLLOWED BY MArMA+1rMA+2 AND EA. RB IS ARRANGED SIMILARLY.
0153 ATHERSUMBITSHEISNCEDINTNER G o0 5 T s 0
0154 i )
o5 Gy
e e R rIRE R e T e gy T R
0157 i COMPUTE EXCLUSIVE OR OF SIGN BITS AND STORE IN TEWP
0158 i .
0159 ADY LbA sA (TN hse s WA 6 0o
0160 EOR SB
— ool e STARTEMES TR e L S e S S ee o
0162 SED
0163 i
0164 i SET RD=0. T
0165 i _
016 LD EDAD IR n e e S TE e
0167 JSR CLREG
0168 i : =15 SR - b ;
0169 i TEST (MAr...»MA+2) FOR ZERO.
g e
0171 LDX HONF
0172 JSR ZTEST
0173 i
0174 5 IF (MAre..sMAE2)=0r SHAP RA AND RB.
0175 REe
0176 BCC AD: 2 T e B SR N e
0NEZ i
0178 & TEST (MBreearMB3+2) FOR ZERO.



‘e

0179 H
SO0 EDXEHSTX
0181 JSR ZTEST
0180
0183 i IF (MBreWworMB+2)=0+ PREPARE FOR POINT ALIGNMEMT. o=
e e T T T o e E
0185 BCC ADD3
D IBE e e e e e : e et e T S
0187 i IF SEA = SEBt. COMPARE (MAr+¢eerMA+2) WITH (MBre.orMB+2)
0187
0189 BIT TEMP ) = e o
0190 "BVC ADLS e ) T i
0191 i b o Byt R LT
0192 i-IF (MBr...+rMB+2) IS NOT ZERO AND SEA IS NOT EQUAL TO SEBr
0193 i TEST SEA.
0i9L .
0195 ADD1  BIT SA e Seseys, BB, G el e 5
0196 i ; .
0197 i IF SEA=0e SKIP NEXT INSTRUCTION £
0198
0199 BVC ADD3
0200 i
0201 i IF SEA = 1+ SWAP RAANDRB. . G e
0202
E02030ADD2%. (ISR JASBE R oL i o,
0204 ; .
0205 i
0206
0207 i PREPARE FOR POINT ALIGNMENT
~0208 §TIF SEA ISTEQUAL TO SEB: TEST SEA AT ADDO. 7
. 0209 ; IF SEA IS NOT EQUAL TO SEBs ADD EA TO EB. IF THE SUM-IS
0210 7 LESS THAN 99 STORE SUM IN COUNT.
' 0211 i IF THE SUM IS GREATER THAN 9u» SET RB = 0.
SUEEE
0213 3
oolh § £ o P SR S T K S
0215 ADD3 SED
0216 B TEMP T N (e e TR e e e Esi
0217 __ BVC ADD9
0218 T TTLDAEAT - e
‘0220 77 ADC EB pia ey N S P et e
(ber1  BCS ADDS -
0222 % i B
0223 i COMPARE COUNT WITH 6 IF GREATER THAN OR EQUAL TO 6
027G ; SET RB = 0.
02°5 i
0256 ADDEL T SSTATCOUNT. = of - s 0 gowmmmmeee e
027 CMP ESTIX
02:8 "REQ ADDS o i %
n2:9 BCS ANDYS
0230 TTTTTTTTTUMP  ADDY] A N =
0231 i
0232 5 COMPARE RA TO RB AND SWAPr IF MECESSARY: SO THAT THE ABSOLUTE
N23+ 3 VALUE OF RA 1S GREATER THAN OrR FQUAL TO THAT OF Ri.
G234 . . : . . :
0235 AD 6 JSR COMPAR
PR g e
0237 i COMPARE ABS(RA) TO ABS(RB)
0238 & LOAD TEST VALUE CNTA



0239 i

IF CNTA = 0 + GO TO ADNS
T0240 i OTHERWISE SWAP RAVWITH RB.
. 0241 i
otz CDOA CNTA
T 0243 BE@ ADDS . ~ B
T0244 ADD7 USSR ASB
0245 ADDS LDA EA
0246 T CcMP EBT T
02u7 BEQ ADD3
0248 ) BCS ADDI
0249 JMP  ADD7 B
e R S S ’ e
0251 i COMPUTE COUNT VALUE FROM EArEBrSEA
0BBD - e e e e e e _ ST
0253 ADD9 SEC
02540 BIT SA
02554 BVS ADD10 .
0256 7777 LDA EA e )
0257 SBC EB
0258 7 7 UMP ADD4 T T ) T )
0259 ADD10 LDA EB
0260 SBC EA
0261 JMP  ADDY
T0262 i T -
0263 3
o264 - o
0265 i USEING COUNT VALUE COMPUTE BY TABLE LOOKUP THE NUMBER OF RIGHT SHIF?
0260, 7 NECESSARY TO ALIGN THE MANTISSAS OF THE SUM-ANDS. MOVE AND
0267 i SHIFT THE MANTISSA OF B TO THE MANTISGA OF D. ADTAB1 CONTAINS
0268 7 THE NUMBER OF BYTES TO- BE MOVED AND ADTAB2 CONTAINS THE OFFSET
0269 i FROM RA OF THE FIRST BYTE OF THE MANTISSA OF RO wHICH WILI. RE-
0270 i CEIVE DATA FROM THE MANTISSA OF B. S
0271 i
0272 \
0273
‘0274 ADDYI  LDY COUNT ™~ ™7 T e e
0275 LDA ADTABLeY
0276 U TTUSTACNTB e S
0277 LDX ADTAB2sY
02787 TTTTTTTLOY T EBAD TIRY Y S
0279 JSR MVC
‘0280 T TLDA COUNT e HEE
0281 LSR A
“ne2s2’ T TBCCT ADOS T
0283 ;
0284 LEFT SHIFT (MDre..+EDJ ONE DIGIT.
0285 ;
0286 TTTTULDX BTHRES - T o ) ST
0287 ADI:42  ASL MD43 )
028 - ) ROL MD+2 ) ) T o T
0289 ROL MD+1
'02‘_46'"" - . ROL M[) T B " D -
nzal DEX
nza» BPL ADN42
0793 3
2Oy 3 MOVE 2ACTO 20, .
ot 3
n2un ALY LOY HA D R+1 T ) )
0297 ' LNX ECAD ‘R41
0298 LDA HTHRE:



4

0299 JSR

MVMG

“0300

DETERMINE WHETHER TO ADD OR SUBTRACT

'
0301 i
0302
0303
“o304

0305 i
T0306 i

0307 i

- BT
BMI

TEMP -
ADD13

"PERFORM THE ADDITION (MCtes ¢ tMCH2) = (MCr oot MCH2)+ (MDr oo rMD+2) s

LDX
CLC

0308
0309

HTWO

0310 ADD11 LDA MCrX :
0311  ADC MDrX Fds s o S RS ool B
0312° STA MCrX
0313 DEX

031G BPL ADDIT
0315 Ly ] .

0316
0317
0318
0319

. e we we we

NSERT A

. TU320 7T AND CORRECT SIGN AND EXPONENT OF ANSWER

~

0321

ONE IN MSD OF MC

"IF THIS "ADDITION CAUSES AN OVERFLOW RIGHT SHIFT (SCre.erMC+2).
I

’
03227 - ST T ST
0323 i
0324~ BCC ADD120 QTR
0325 LDA HONE
0326 STA RC
0327 JSR RSC I

~ DA
SEE

1" 0328
i 0329
0B
' 0331

BvVC

e

~BET A

ADN110

0332 N
0333
0354
03355
- 0356
0357,

SBC
STA

#ONE
EC

038 ADDI2 T RTS

“7UBNE ADD12 T T o S e RN T e
= LDAHIBE ) ol R R TN e T T T
AND SA
STA SC EO
.SA e et e s et e e e = — - o oe——— e = - — - — e e — e —— - ——

0339 ADM120 LBA
0340 ST
0341 RS

SC

0342
0343 § COR-ECT

EXPONENT

To3uE
0345 AD"110 ADC
0oU6E 0 ESTA
0347 BCC
05uy ok
0349

#7ERO

Cra
AD 1120

H .
i IF THE EXPONENT OVERFLOWS SET RC
; :

= F#

03507
0351
N3Hhe
0359 3
0554 i
N353

0356 5

0357 ADD13  LDX

0358 SEC

JSR
RTS

SUBTRACT
_FEXPONE T

CINFIN

(MDr o $ND42)
JOF AMSWER.

BTWO

FirO™

(:1Cr o

CeMCHA2) AND ADJUST STGR AR



‘0359 ADD14 LDA MCrX
50960 = SBEMDEG

.. 0361 STA MCr X
0362 DEX -
© 0363 BPL ADD14 : Ty B
BT S B
0365 i MOVE EXPONENT AND SIGN OF ANSWER TO RC.
A T T e
0367 LDA EA
0368 STA EC
0369 LDA SA e : = e e e
0370 . STACSGE T e ) . :
0371 i B e e i 3
0372 i TEST THE MANTISSA OF RC FOR ZERO.
0373 i : :
0374 LDX #%0B :
0375 N ISRIBZTEST o e = e o deetdl . -
0376 “TBCC ADD18 i g
0377

; "
0378 3 IF THE MANTISSA OF RC TS NOT ZERO » TEST THE MSD OF MC.
0379 i :

0380 ADD15 LDA MC
*- 0381 AND #S$FO
703827 7 BNE ADD19
0383 : i
0384 3 TF THE MSD OF MC IS ZERO:, LEFT SHIFT (MC7...sMC¥2) BY ONE DIGIT.
0385
0386 DX HTHREE
0387 ADD16 ASL MC+2

1703843 “TROL MC+1
. 0389 ROL MC
0390 e ... s . o b
i 0391 BPL ADD16
0392
0393 3 TEST THE SIGN OF THE EXPONENT OF RC
DSt PR ST St o NS
0395 ADH17 BIT SC
368 T e p e e s E S5 5
0397 LDA EC
0398 G : ) :
039v i IF_THE SIGN_OF THE EXPONENT OF RC IS POSITIVE » DECREMENT EC.
ou0Q .
0401 BVC ADD20
ou02 R o NI
0403 ; IF THE SIGN OF EC IS NEGATIVE: INCREMENT EC.
- 0404 i : 3
0405. ADC HZERO
NG S e Sl [Slee i e e et s D e I e R
oun7 ;

’ .
0408 3 IFEC TS LES: THAN OR EQUAL TO 94r TEST MC AT AD:15

o4ng OTHERWISEr» SET RC=0.

OO AR R e o e
0417 BCC AD /15

0412 ADM1B  JSR ZEROA

0613 AD .19 RTS

nGl1a 3

Nu1b 3 DECREMIHT EC.

0416
0417 AD 20 SBC HONE
oul1y STA EC



; : :
0420 3 IF EC=1=99s CORRECT SEC+ECr AND GO TO MC TEST AT ADD1IS
o421
0427 BCS ADDIS
0u23 i
o424 i CORRECT EC. 3 R EY
o425 i -
OU26 o o EDAHONES i = s 5 S
ou27 STA EC-
042873
0429 i CORRECT SIGN OF EC. -
0430 ; G KSsaants TR = o S R e N T R Rl i o SR T SR A -
0431 LDA #%40
0432 T ORA"SC B T FE T e Ay b Rty el
0433 STA SC
0430 JMP ADDIS
0435 i ) . e SRR sy L e R
o | . i ) -
0437 i B e e SR s S s ol e S e R e D L s
0438 THIS ROUTINE COMPUTES THE PRODUCT OF TwWO BCD NUMBERS 1IN
0439 ; SCIENTIFIC NOTATION. THE PRODUCT IS FORMEN BY REPEATED
0440 ADDITION AND APPROPRIATE MANIPULATION OF THE SIGNS AND
044l § - EXPONENTS OF THE ARGUMENTS. THE RESULT IS LEFT JusT-
04u2 IFIED AND IN SCIENTIFIC NOTATION. THE NAMES OF THE FACTORS
0443 ARE RA AND RB. THE PRODUCT IS PLACED IN RC.
To4at :
045 ;
06456 7
0447 MLTPLY SED
Jouug LDX HCADNR B e e
i 0449 USR CLREG
045077 MOVE RBTTO RD.
© o451 i
0452 T LDY #BADDR
0453 LDX #DADDR
o454 T T TTUSR TMVRG T - e ST AT
oubs i : ,
0456 i CLEAR EB AND SB» SET SWITCH VALUE TEMP1=0., 77777
0457
oub8 COATEZERO ;
0459 STA EB
0460 T TSTA TEMPL T A e e et e A s Fa
0461 STA SB
o462 i o : :
0463 § TEST (MAr...sMA+2) FOR ZERO.
“ouey

0465

LDX &ONE

0U460 T JSRZTEST

0467

0udkr 3 IF (MAr...PMA42) = 0r SET RCZ0. e ltGn
0469 3 R g

N0470N e BCCONET

o471 i |

0472 5 IF (MAr...rMA+2) IS NOT ZEROr TEST (MBr...»MB+2) FOR ZERO.
0475

0474 DX £STIX ;

0675 JSROZTEST

U 76, T e e e e e
0477 5 IF (MBre..rMB42) IS NOT ZEROr BEGIN FORMATION OF PRODUCT.
0478 i : : =



0479 BCS MLT3
. 0480 MLTI  JSR ZEROA
_ous1 LDA #ZERO
0482 STASC
_ 0483 RISE
o484 MLT2  LDA SD
o485 STA SC
o486 ~ LDA ED
_ous7v STA EC
0485 RTS
0489

'
0490 i ACTUAL MULTIPLICATION STARTS HERE. INDEX REGISTER Y ACTS AS LOOP COUI
0491 i ER AND A SUBMULTIPLIER SELECTOR.

01492 ; BT T TS e T IR ‘_' e T s

0493 MLT3 LDY HSIX
TOW9T MLTH TYA

0495 ; .
0496 i DIVIDE THE CONTENTS OF Y BY TwO AND TEST FOR PARITY (0DD OR EVEN).
0497 i THIS ALLOWS ONE TO SELECT THE HIGH ORDER OR LOW ORDER DIGIT IN
. 0498 i A BYTE OF THE MULTIPLIER. i -
0499
0500 LSR A
0501 TAX
0502 TYA
0503 _____AND HONE
[0SO e

0505 ; IF PARITY IS ODDr USE LOW ORDER DIGIT AS SUBMULTIPLIER.
0506 1
0507 ____BNE MLT7

0508 i

0509 i IF THE PARITY IS EVENs USE THE HIGH ORDER DIGIT AS SUBMULTIPLIER.
0510 ’ NI I A
0511 LDA MA!X

0512 N LSR A

0513 LSR A

0514 7 TTTLSR A F AR = R - i EEEE e, SR
0515 5 LSR A

Lo R T T A B e s S e
0517 i DECREMENT ACT AND CHECK FOR BORI:OWe

s s T S



0h38 MLTE DFY

1
DISPLAY SIGMAM R
TAIN PROGRESS
0001 i
oou2
T 0003 4 NOTE: ADD 518 TO THE LINE NUMBERS IN THIS PORTION OF THE LISTING
BLerh S LR LSS
0005 7§
e W e BN R e ——E e e i
0007 MLTS SEC
0008 SBC T HONE
. 0009 i .
0010 ; IF BORROW OCCURSs CHECK FOR END. OF MULTIPLY. T - i
0011 ; : e o
oni2 ~  BCC MLT8 e e ey i
0013
~QUTT T TF NO BORROW: STORE DECREMENTED VALUE (IN ACC)IIN COUNT.
0015 : : W ©
0016 "USTA COUNT G e B } )
0017 : i —l o el
0018 i ADD (SBrMB/MBHIrMBH2) TO (SCrMCeMCHIIMCH2T . ”
0019 i
0020 CLC
no21 LDX #THREE . -
0022 MLT6  LDA RBeX
0023 ADC RCrX i
oozt TTTTTTSTA RCeX B
0025 DEX
0026 BPL MLTG
. on27 i
0028 T LOAD COUNT INTO ACC AND GO DECREMENT "SUBMULTIPLIER.
i o029 §
TO030 0 LDA COUNT — - B - i
L0031 JMP MLTS
TOU3Z MLT7E LDA MATX
0033 AND HE0OF
0034 TUMP MLTS T ] "2 - ° . 5 NS -
" 0n35 3
0036 3 TEST FOR END OF MULTIPLY. ~~—— 77~ ) i - i
0n37? i i . B o . )

0039 ; .

“0040 § IF ENDF GO TO MLT9» OTHERWISE RIGHT SHIFT RC AND SELECT NEW
0041 § SUBMULTIPLIER FROM MArX. .

oou2 R

o043 BMI MLTS

Ot STY TEMP

ooss JSR RSC ) o e
HEtice Dy TEMP T T T YT -

0nu7 JMP LT

0nu8 R o - i = )

049

Toiisn T . 3
051 ; - :

0ih2 5 THIS IS A PORTION OF THE DIVIDE EXIT ROUTINE WHICH IS SHARED IN
0053 5 PART BY THE MULTIRLY ROUTINEs THE PREFIX OF 'MD' USED IN STATEMINT
0%y 5 NAMES THDICATES SOME OF THE SHARED CODE.

ity

0V he — .. = S - S = gl
0°Rk7

0ihy DIVH LDA HONE



§
{
'

0959

STA TEMP1
0060 LDY HDADDR
0061 LDX HCADDR
0062 LDA CNTC
0063 _ EOR #3%40 5
ooy STA SB
0065 JMP MD12 = e
0066 i _ =UE
0067 i SUBTRACT EB FROM EA.
0068
0069 MD10 SEC ¢
0070 } SBC EB T S A S § i
0071 ;
“0072°i IF EB IS SMALLER THAN EA STORE ACC IN ED., OTHERWISE SUBTRACT
0073 i EA FROM EB AND STORE RESULT IN ED. :
on7E
0075 BCS MD2
0076 5 SEC R =
0077 LDA EB
0078 =n - SBCIEA ey o 5
0079 STA ED
0080 LDA SB
0081 JMP MD3 H
. 0082 MD11  LDA SA R
0083 JMP MD3
0084 ;i :
i 0085 i RESTORE RBr BY MOVING RD TO RB.
0086 i :
0087 MLT9  LDY HDADDR o S Ak
0088 LDX HBADOR
! 0089 MD12 JSR MVRG o enns
10090 ' _
0091 i COMPUTE THE EXCLUSIVE OR OF SAs SB AND STORE RESULT IN TEMP.
0092 7 TEST TEMP AND LOAD ACC WITH EXPONENT OF RA. :
0093 i :
e T T | Bt DRI A -t O L S X PO e S A e N AT
- 0095 EOR SA
0096 T STATTEMP T T T T T
0797 BIT TEMP
S0UgBET 0 EDAREATS e
00990 ; .
0100 i IF THE EXPONENTS HAVE DIFFERENT SIGNS GO TO MD10 TO SUBTRACT =
. 0101 i EB FROM EAr OR EA FROM EB DEPENDING ON WHICH IS LARGER.
""01 02 A e SR T T L R A O Y R e ’_"‘ VA R e R e
0103 BVS MD10
0104 g :
0105 i IF THE EXPONENTS HAVE THE SAME SIGN ADD EA TO EB AND CHECK FOR
0106 i OVERFLOW OF EXPONENT. i e b o s s
A, 0107 ‘ e o S W s s e -
0108 MD1 cLC : R R iriba e i ont R
0109 ADC EB
01h0r T BeolbD2E E G
011! BNE MD5Q
01'2 LDA TEMP1
0113 BEQ MDOV2
01:4 BIT SA
01ib BVS MD7
0l1t6 "LDA CNTA R i B
0117 BEQ MD61
N8 LDA HZERO



i
{0148 i IF THE SIGNS ARE THE SAME SET SMD=0(+).
i

. 0119 STA CNTA '
0120 MDOVY LDA HNTYN
0121 JMP MD2
0i22 MDOVZ2 BIT GA
0123 -BVC MD61 g >
EoI U DA SC
0125 BEQ@ MDOV1 t” e .
0126~ USR RSC
0127 JMP MDOV1
0128 i
- 0129 i STORE ACC IN ED AND CHECK ACC FOR ZERO. T T
0130 i i
OIESHMD 2N S STATED 8l e = f 2els o e e
0132 BNE MD11
UVilow r
0134 § IF ED=0r CHANGE SIGN OF EXPONENT OF ANSWER AND STORE IN SD
0135 ; : ; A
s C ST NN TN L R SO . L UL B MU S )
0137 AND HEBF
0138 MD3 T STA SD 7
0139 i
TO0IG0 7 TEST TO SEE IF THE SIGNS OF THE MANTISSAS ARE UNLCIKES
0141 ;
0142 MD4T T LDA TEMP
0143 ;
0140 7 IF SMA AND SMB ARE UNLIKE + SET SMD=1(-).
[ 0145 ; i
0146 BMI MD8
0147 '

L 0149 S
. 0150 LDA #%7F
: 0151 AND SD
0152 MD5 STA SD
e e R e RN BT S e T SNy X AR d
0154 ; CHECK MULTIPLY/DIVIDE INDICATOR. TEMP1=1: IF DIVIDE AND
0155 i TEMP1=0» IF MULTIPLY.
01og - orashr.an U O I I SR 4 oo NP LR SR SRS SR -
0157 __LDA TEMP1
01587 7T BNE DIVEXT =
0159 ; 5
‘0160 i CHECK SC FOR ZERO. = = e
- 0161
0162 T T TLDARC T =
0163 BEQ MDS51
T016L
0165. i IF SC IS NONZERO RTGHT SHIFT (SCrMC/MC+1+MC+2).
P MOz TSR S AU S S DI S d S e OIS i UL el B
0167 JSR RSC
0l en T woRe BT F I O <. S N
0169 ; COR'ECT EXPONE{!T OF ANSWER IN ED.
T >4 e i
0171 LDA ED
0172 BIT SD 5
0173 VS MDO
n17u ClEC )
_01 7.‘) s N__‘_N)C L:()(-IE___V R -t el U ) g
0176 BEQ MD6 0 N £ e i S
0177 STA ED
0178 MD%1 JMP MLT2



i

[

0179

-

0237 DIVIDE SED

02358 i

1
70180 i IF AN OVERFLOW CONDITION HAS OCCURED# SET RC=0 OR RC=FFFFFFFFFFST
0181 :
0182 MD59 LDA™SA .
0183 "STA SD : et
0184 MDe T BIT SD T T
0185 BVS MD7
0186 MD61  ~JSR INFIN ~ i
0187 RTS .
0188 MD7 JSRZEROA
0189 RTS i e = ey
019" e BIRSE e £ eI MBI
0191 i CORRECT SIGN OF THE MANTISSA OF THE ANSWER IN SD.
BigE i
0193 MD8 LDA £%80
0194 ORA SD
0195 ~JMP MD5 ; i s 5
0196 DIVEXT LDA CNTC
0197 STA SB :
0198 WS AT e
0199 BEQ MD51
-7 0200 DVEXTO BIT SD
0201 LDA ED
02 SEC
0203 BVC DVEXT2
T0204 T TADC HZERO T iied
0205 BEQ MD6
0206 DVEXTI STA ED
0207 JMP MLT2
0208 DVEXT2 BEQ DVEXT3 TR z
0209 SBC HONE
70210 T UMP DVEXT1 S N
i 0211 DVEXT3 LDA SD
0212 ORATHSGO
0213 STA SD W S b A,
0214 T UMP DVEXTO RN - o S BT
0215 i . 2
0216 i CORZECT EXPONENT OF ANSWER IN ED O TN e e i,
ba1v i n s Bl
0218 MD9 SEC e
0219 _ SHC HONE I e i o ATt Ty L
0220 BEQ MD2 ’ z :
0221 STA ED
0222 TTTTUMP MLT2 E:
0223 i
02247 S
0225 i
0276 i 7 7777 T THIS ROUTINE COMPUTES THE QUOTTENT OF TWO NUMBERS TN =
02°7 i SCIENTIFIC NOTATION. THE ARGUMENTS ARE ASSUMED TO BE IN
028 i BCD AND FORMATIED AS SPECIFIED ABOVE. THE QUOTIENT IS
0229 FORMED BY SUBTRACTING (SBr...»MB+2) FROM
0230 % 7T TTTT(SCre e <o MC42) AND KETPING TRACK OF HOW MANY TIMES THIS 7 7~
0231 SUBTRACTION CAN BE PERFORMED WITHOUT CAUSING A BOROW.
0232 CTHE ARGUMENTS ARE RA AND RR. THE QUOTITENT IS RC. THE
0234 3 QUOTIENT IS LEFT JUSTIFIED AND Tl SCIENTIFIC NOTATION.
n23u £
n23h 3
0236 T o e R S e ST e



0239 i TEST (MAr«esrMA42) FOR ZERO. e
=
o2ul LDX HONE
“o2u2 JSRTZTEST
0243 i & e
o024l 3 IF (MAY. <. rMA+2)=0r SET BC=0L e i ey
0245 i ; .
S0P - BCCRNDiE e |, = R
0247 i
—OPuB T TEST (MB7 <% - r MB+2) FOR™ZERO,
0249 i : e L
0250 "~ "LDX HEIX Prerhegie SN e e e S D TR o
0251 JSR ZTEST _ B e e
e e T e e e e
0253 i IF (MBr1..otMB+2)=0¢SET RC=FF FFFFFF FF.
0254
0255 BCC MD61 R ] e e g ;
02560 = S ) %
0257 i MOVE RA TO RC.  ° !
LR -
0259 LDY HAADDR
70260 LDX BCADDR
(0261, " JSR MVRG.
0262 i
0263 i STORE SB IN CNTC. =, iy e
0264 i
0265 LDA SB
0266 STA CNTC
. 0267 i ]
0268 i CLEAR SCrSBrAND EC i S e e e
0269 i
=020 e COAERZEROT T
0271 STA SC
0272 “ GSTA SB
0273 STA EC
el EEs S T e 2
0275 i SET RD =0. .
SRy e e s D A

0277 LDX_B#DADNR
6278 JSR. CLREG
0279

- 0280

© 0281

COMPARE (MAs .+ 'MA+2) WIT

TMBY <. 7 MB¥2) AND STORE THE RESULT I N
_CNTA. : .

we ' me we we

0282
0283 JSR_COMPAB

0284 - cLC

' 0285
0286
0287
028
n289
0200 DIVO T LDATMD¥Z
0291 ADC HZERO
\WFCER STA MD+2
nea3
0294
0205

0296 DIVITTTSEC 2
0297 LDX BTHREE
02uy DIV2 LDA RCrX

Dl oIoN STARTS HERES, - - e
COUNT THE NUMBER OF TIMES (SBr...rMB+2) CAN BE SUBTRACTED FROM
(SCraaerMCH+2) . :

T o~ e =o wa me

SUBTRACT (SHr e, - 0di342) FROM (SCraee . oMCH2) .

- = we




0299 _ SBC RB#X
0300 STA RCerX
0301 DEX
0302 BPL DIV2
0303 i I e -
0304 i IF NO BORROWr INCREMENT MD+2.
0305 i S
0306  BCS DIVO
0307 i
—0308 7 IF BORFZOWr CORRECT (SCrec.MC+2)s
0309 e
0310 " LDX HTHREE RNy TR
0311 -DIV3 LDA RC#X
03127 T ADC RBYX 3
0313 STA RCrX
031% DEX
0315 BPL DIV3 enty et :
0318 o bbb UIVe ol 5 e =il e e i
0317 i CHECK TO SFE IF SIX DIGITS OF QUOTIENT HAVE BEEN GENERATED«
e L P S ITIENTTHAVE - BECN WENERANIT Y » e = s
0319 LDA MD
0320 AND H%FO
0322 i IF THE ANSWER TO THE PRECEEDING QUESTION IS YES» PREPARE THE
9523d?_§LGNS~AND_EXEQNENIﬁOFHIHE“AN§WER:mA ' A S TR
10324 i :
© 0325 BNE DIV51
0326 i _
! 0327 i IF THE ANSWER 16 10 EEFT SHIFT ASCws oMbl . -
0328 i
. 0329  LDY HTHREE X i W
770330 DIVL LDX HEIGHT
© 0331 v~ GlIE
0332 DIVS ROL RCrX
0333 DEX
0350 T 7'BPL DIVS ety meey s et -
0335 DEY
0336 0 TUBPL DIV T T T - R T o
0337 JMP DIV1
0358 DIVSTT TUMP T DIV6E =
0339 :
e i o T L e e G T e
0341 ' .
'“0342‘7‘ins—SUBRGUTINE”compARég"(MA;ITT7MK¥27”WfTH"(MB?TTTTMBiéT“KND”*”“’“
0343 ; SETS CNTA=1» IF (MAr...s/MA+2)IS LESS THAN
3L (MBT oL . P MBT2) AND CNTAZ0» IF OTHERWISE. e
0345 i ; ;
0346 i § Gl e N
0347 i :
0348 COMPAB LDA ®ZERO B3
0349 STA CNTA
To03b0 T T SEC | i, i s
0351 LDX BTWO
0352 COM1 LDA MA»X
0453 ' SIC M X
0354 DEX
035h BPL COM1
0356 ==—Ree comz P S T e e S e
0357 RTS
0358 COM2 INC CNTA



]

B e e Cafetn sty U - AL T
<1 .03% RTS 2 Sy T, %
0360 F 7
o 056188
0362 i
-0363 i THIS SUBROUTINE EXCHANGES RA WITH RBe - e %
BOS6l R e e SGEeCEEr
0365 i . il i
0366 7 ‘
0367 ASB LDX HFIVE
0368 ASB1 DEX .
0369 D DM AS O e 8 R e
0370 LDA RArX i N
0371 : LDY RBrX . - P
0372 STA RBrX
0373 STY RA#X
037G JMP ASBI
0375 ASB2 RTS
' 0376 . o S " S o e Nia ] o - a
0377 i
53787 e v A b o M
0379 i THIS ROUTINE TESTS (SA+Xr...rMA+14X) FOR ZERO. THE CARRY FLAG IS SET
0380 s TF ANY BYTE TS NONZERO. OTHERWISE CARRY IS RESET.
0381 i :
03827 i i
© 0383 i
70384 ZTEST CLC
0385 LDA RAsX
0386 ADC MArX
' 0387 . ADC MA+1rX - e = R
. 0388 BCS ASB2
0389 _BEQ_ASB2 e e
70390 SEC
i 0391 RTS
0392 i 2
0393 ; e o= o e e e et e it . . e 0 e e e e e e e e 0, S S et e O S 5 e @ B S S 21 0
0394 ;
0395 ; THIS ROUTINE SETS A FIVE BYTE BLOCK EQUAL TO ZERO» STARTING AT
0396 i ADRESS RA+Xe . T e P ST e A
0397 i
03987
0394 ; , :
OLO00CEREGT DY HEOURE T~ . o ETE LR
0401 CLRG LDA #ZERO
‘0402 CLRI ~ STATRArX~ =
0403 INX
L DEY
0405 BPL CLR1
j0lo6E e RIS . i ST
0un7 i
‘ouc8 - T - - A eRA s e -
oung ; i i
OH10TT T IHTS ROUTINE MOVES THE FIVE BYTE BLOCK STARTING AT RA+Y
0411 i TO RA+X. i )
Rl ; . P LI i . S e hs oy A A N
0413 ;
ou1u ;
041hH MVRG LOA ®rFOUR s o e e SIS e B | e Gl

0416 MV-G STA CNIB
0417 MVC ~  LDA RArY
0u1s STA RA¢ X



0419 INX
0420 INY
ou21 DEC CNTB
o2z BPLC MVC
o423 RTS
“ououy i
o0u25 i
0426 i S
0427 i THIS ROUTINE SETS RC=0.
0428 7
Ouzg ; bt S AR o et S S B S PR P S — —
50 7 = ek 0 o _
0431 ZEROA LDA HZERO =
‘0432 ZEROZ LDX KFOUR
0433 ZEROY STA RCiX
043 DEX
0435 _____BPL ZEROY _ R S s ] o i ;
0436 RTS
0437 i : e
o438 i LN R g
0439 i
0G40 7 THIS ROUTINE SETS RC=FF FFFFFF FFe
ouu1 i
ouu2 g e
ouu3 ;
044 INFIN DA HSFF
o4us5 JMP ZEROZ
0LLG
ouu7 ;
P =
0449 § THIS ROUTINE RIGHT SHIFTS (SCte..:SC+3) BY ONE DIGIT.
R S
o451
Tou52
DHSSERSCaR EINXRMBRIREEG R, - - ae e ) e 2
0454 RSC1 ASL RC+3
045 ROL RC+2 E o e ki i
0456 T ROL RCH+1 T g = e
0u57 ROL_RC,
0458 DEX
0459 = BPL RSE1- e = A
0460 LDA RC+2
Joden - S STASRCHSE 1%
0462 i LDA RC+1
0463 STA RC+2
0uby DA RC
0u65 STA RC+1
Ollenh: i BN HZERO Y, e o s T R ST
o467 STA RC 3
04()8 """ X = RTS = = N S A e Ry L et o =
0469 ADTABL «RYTE $03+903+302+%02+9019%01
0G70 ADTABS . BYTE 3100 $1TwslivnsIonslowsis™ = = = =T
0471 JEND ) 2
AEND e g 5
160
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Rnl,sa[nnl+\]+ Z,EAHS BlHBl* ll:}' zIEB,RB

| o~ o3

‘o A o 3 o oD O  oF to e 13
Rclsc'lh c'+ |]+ z[ec_l%o'mbl-\»\!#— ZIE\)]RD

\ Y LS L6 7 ! v 9 A 18 1 & D
RELS EIHE|+ \]4:— 2'\5 EES FIMFl+ ll+ Z]EFIRF

.1 \ F 20 21 22 2 3 2SN 2 27
R sissiuslsarlrales]stnr]s i Jrzler]|er

2 € 29 2 A 2 B 2C 29 RE 2F 20 S i
[-!EMP lTEHvilIubExla'nbExl CNTA {CNTB lc,oum’l CNTC Ie.uwb IcuTe]

SlRE el OFESET FRoM RA
A AD D R ¥ o o
BA DD R $ ot
CADDODR ¢ on
DA D DR $ oF
EADDR $ 1y
F.A DD R| 5 19
S A DD ®= .1 WiE
TADIDIR $ =2 3
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