






























































































































































a M~

pOINITIALIZE ALY

FLUEH T

CALL 5TAL

LD B, 701H
FUSH B

LD ,0FH
LD HL,TEMFO
CaLL DVCP

JE MG, DV3I0
FOF B

DED

FIISH BE

JF DVZD

P DIVIDE LOOR
Dvio FUSH BC

1.0 HL. , ACL
XORE A

caLl sLD1
CALL DVDIN
pvaD 1.0 HL s ALY
HOR A

CALL SLD1
CALL DVDIG
1.D A,
ZFRL

LD (I¥X),A
INEG X

FOF  BC
DJNZ DVIO

DYvan

CALCULATE EXFONENT O

e MO s

LD B,
LD A (TEMPOE
a&0H
LD LA
D A (ATLE)
80H

sue

FOF  IX

JP MCHE
#H OMULT, DIVI UTILITIE
i MLDIG  MULTIFLY DIGI
; INFUT: @
i (SAVE)Y I%
; OUTFUT:
; FRODUCT
H TIMING 950
HLDIG LD HL . TEMFODOD
ER L
CALL C,HMLADD
LD HL: TEMP LD
RE i
CALL C,MLADD

-a ME M4 e e

-

~a

L R T

F EE

Y o3

T

COMNTAINS DIGIT IN LOW 4
FTE
IS ROTATED 4
OF MPLICAND WITH DIGIT IS
ADDED TO ACCUM

T
7

13
¥

L3
4

SAVE IX

STORE X IMN A1
COUNTER IS 7,

SAVE COUNTERS

INIT

SHFT COUNT 1

COMPARE X

Hoe= Y

TO Y (FRACTIONES)

DECE SHIFT COUNT

BEGIN WITH SHIFT DIGIT

SAVE COUNTERS

SHIFT ACl LEFT 1 DIGIT
GET 1 DIGIT RESULT

SHIFT ACL LEFT A DIGIT
GET 2ND DIGIT RESULT
COMPL RESULT IN A

TRUE RESULT

STORE FATR OF RUOTIENT DIGITE

COUNTER NOT O

SULT

PUT SHIFT COUNT IN B
EXPF OF ORIGINAL Y

SAVE UNBIASED EXF
EXP OF GREIGINAL X
REMOVE BIAS
SUB TWO EXPONENTS
RESTORE IX
CHECE FOR ERRORS

BITS
TO LS BYTE OF ACCUM
BITS

FT TO MPLICAND

ADD X

ADD 2X
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i MLADD

HL , TEMFZ0
N
LL C,MLADD 7ADD 4¥
HL » TEMF3D
Fk N
CALL oy MLADD ;7 ADD 8%
RET

il e o
o>

ADD UTILITY FOR MULTIPLY

s INPUT: HL PTS TO NUMBER
; (SAVE) PTS TO LS BYTE OF ACCUM
OUTFUT: 14 DIGIT NUMBER IS ADDED TO ACCUM

H TIMING 407

ML 40

RETO

T wa ma e e Na e e

=T0

DVDIG

LD DE, (SAVE)
AND A

FUSH B

I.D B.7

LD A, (DE)
ADT AL (HLD)
DAA

LD (DE) - A
DEC  DE

DEC HL
DJNZ MLA4D
FOF  BC

RET

CLEAR Y
SAVE B

~e e . ea

FRODUCES SIGN OF RESULT

INPUT: IX PTS TO RESULT

A’ BIT 7 IS SIGN BIT

OUTRUT: IX FTS TO BRESULT
TIMING 74

LD A, (TX) 7 GET MS BYTE

SET COUNTER

FT To LS BYTE

AND  OFH 7 CLEAR UPPER DIGIT

LD Baa

EX AF . AF? } GET NEW SIGN BIT

AND  80H

oF B

LD {(IX) . A 7 REFLACE M=
RET

FOUTINE TO DIVIDE {1 DIGIT

; INFUT: ACL IS5 CUREENT REMAINDER
H TEMF REGS CONTATIN 1.2,4,8%DIVISOR

OUTRUT: © CONTAINS BUOTIENT DIGIT IN LOW 4 BITS

DVDIG

DYRLOD

(G ROTATED LEFT)

ACL CONTAINS REMAINDER (<
TIMING 1162

LD HL . TEMFZ i PT TO &Y
CALL DVCP

JE CL,DVDIO0 poADL < 8Y
.0 HL . TEMP3D

CALL DVSUR ;&Y <= All

BYTE

(DIVIDEND)

DIVISOR)

RL M PODOMPL RESULT BIT IN C

LD HL» TEMFZ 7 FT TO &Y
cAaLL DVCR

- A a » A& a M

-~ -
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JE
.0

CaLL

pVDZO R
LD

CALIL

JE
L.D

CALL

npyna3on Rl
L.D

CALL

JE
LD

CALL

DYD4D F1.

FET

DVCF

T L IR PR T S

pyLE

L
L.
L.

foow R R

DViE10
CrP

RET
INL
TN
DNz
RET

DVSUR

H TIMING
D

VEUER .0

AND

LD
DV4D 1.0

SR
DAA

LD

DELC
DEL
DJNZ
RET

rc A D L

DTL LD

cAalL

LD

RES

LD

*
r

RETURNS
EETURNS Z
TIMING AFPFROX 42

FEOUTINE TO
ASSUMES

CLDVDZED
HL . TEMP20O
DVEUR

o

HL » TEMF1
DVLF
C.DVDAN
HL, TEMP10O
DVESUR

C

HL . TEMFO
DVLCF
C.DVD4AD
HL» TEMFOO
DVIUR

'uv'

SET IFF

DE.ACY
B.7

A. (DE)
(HL)
NZ

HI.

DE
DVL10

.4 Ak MeE ma Me Mt ms e

- e

ROUTINE TO COMPARE
CY SET IFF (DE)
(DE) =

SUBTRACT

ACL € &Y

4Y © A1
COMPL RESULTY
FT TO 2Y

BIT IM

aAct < 2Y

2Y 4 Al
COMPL RESULT
FT TO Y
COMPARE TO AL
ACL < Y

BIT IN C

Y < ACl
COMPL RESULT BIT IN C

(DEY TO act
< ACL
Al

FT TO A1
SET COUNTER
GET BYTE

. OR

INC PTRS

COUNTER NOT O

(DEY FROM A1

14 DIGIT QPERANDS

374

DE,ACLD
A

B.,7

A (DRE)
A, (HL)

(DE)Y . A
DE

HL.
DV40

EOUTINE TO LOAD TEMP
TIMING 2014

DE, TEMFO
Moy

HL ., TEMFO
7. (HL?
B3

LOOE TO COFY TEMEN TO

FT TO ACCUNM
CLEAR Y

REGISTERS

P AT

TEMPN+1 &

FIRST DEST
LOAD TEMFO

FT TO SRO
CLEAR SIGN BIT
RET DOUNTER

SHFT LFT 1 BIT
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HDTLI LD A ;OSAVE COLNTER
CALL MOV 7 MOVE TO NEXT TEMF
LD BE.A ;7 RESTORE COUNTER
AND A ;7 CLEAR CY
CALL SLB1 ;7 SHFT LEFT (HL ALREADY OK)
ING HL f PT TO MSBYTE JUST SHIFTED
DJNZ MDTLI1 i COUNTER NOT O

RET
i DETERMINE OVEE OR UNDEER
HERE JF F,UNDER ; UNDERFLOW

JP OVERA

i DIVISION BY ZERCQ ERROR

DIVO LD  HL,ERROR
SET 4, (HL)
JEINF

#H FIX

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

7?!I?}‘I!7117777777’77’1177’7’!!!7’1171!P77’Y77I"711’7717'1777”7777!!7!!

7 FIX CONVERTS FLOATING POINT NUMBER TO
16 BIT 275 COMPLEMENT INTEGER
(ROUNDING)

H INFUT: IX PTS TO FL PT NUMBER
; QUTRUT: TIX PTS TO INTEGER
; ERREORS:  OVERFLOW IF X » 32767 OR X £ -22768

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

73!7111'11137117117!77F!11!YPY771171111711117’7!11?!1117?!!7!1!!11!1!l]!

FIX LD IY.C.5
CALL ADD 3 ADD L5
CALL FIXA ; CONVERT NUMBER
JE NG, FX1D ; NO OVERFLOW
LD  HL,ERROR
SET 4, (HL) ; FLAG OVERFLOW
LD HL,7FFFH 32767
BIT 7,(IX)
JE Z,FXiD
LD HL,8000H
FYiD LD (IX),L
LD (IX+1).H
RET

~a

FOSITIVE SIGN
-32768
STORE INTEGER

~a e e

MAIN CONVERSION FOR FIX

i EETURENS CY SET IF OVERFLOW

; RETURNS 2 SET IF EXACT INTEGER

H HL IS LOW 16 BRITE OF INT(X) FOR ALL X < 10%13
F

THA XOR A
LD H: A ;7 CLEAR ACCUM
1.0 LrA
LD (SAVE) . A i CLEAR FLAG
v CALCULATE # DIGITS LEFT AND RIGHT OF DECML PT
LD A, (IX+7)
S5UBe 80H

GET EXF
SUBTRACT BIAS

~ ~a

L T T T N N U WY S S
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5

-~

-~ . .

JE
JE
LD
1.0
SUR
JE
LD

CLFXALOD
Z,FRALO0
BE.A

A-13

B

Ly FXas0
C.A

e ms Ma

3
14

v
r

SO |
{ < 1
SAVE # LEFT DIGITE

N

Xor= 10+13
SAVE # RIGHT DIGITS

;7 LONVERT LEFT DIGITE TO BINARY

FUsH IX
FORP 1Y
LD A (IY)
ING 1Y
JF FXAZD
FXaln CALL NZ.FXAL1l0
LD a, (1Y)
INC 1Y
FUSH AF
REA
EEA
REA
REA
CaLl HAD
DJINZ FXALS
FOF  AF
AMD 0OFH
JER FXAZD
FXALS CALL NZ,FXHALL10
FOF  AF
FHAZOD CALL MAD
DJUNZ FXALD
i CALCULATE OR OF ALL
HOR A
FXa3o ) B.C
SEL OB
JE 2. FXAS0
FHA40 OF (1Y)
ING TY
DJNZ FHA4O
7ODONVERT TO 2%
FHASD BIT 7,(1X)
JE 2 FRABD
EX DE, HL
LD HL .0
AND A
JE 2 FXALD
INC  DE
FHAas0 SBELC HLDE
JP F,FXA9D
FXAT0 AND A
LD A (SAVE)
ELA
RET
FHXARD BIT 7:H
JE 2 FXAT0

v
¥

.
’

~-

e cag ad

a4 M4 e wa

DIGITS TO RIGHT

aq e w4 Ns we

1
¥

I T LR

SET POINTER

GET FIRST BYTE

OVERFI.OHW

GET NEXT TWO DIGITES

SAVE THIS BYTE
GET LEFT DIGIT

CONVERT LEFT DIGIT
COUNTER NOT D
GET RIGHT DIGIT

OVERFLOW
GET SAVED BYTE

CONVERT RIGHT DIGIT
COUNTER NOT O

INITIALIZE A

USE OTHER COUNTER
DIVIDE BY 2

COUNT IS5 0O

OFr 2 DIGITS

COUNTER NOT O

5 COMPLEMENT

FOSITIVE STGN
EXACT INTEGEER
CORRECT MAGNITUDE
SUBTEALT FROM O
OVERFLOW

SET 2 OR NZ

GET FLAG

FUT IN LY

NO OVERFLOW

OF DECHL
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FXaqmn

FXAL0D

FXaiio

o R )

AD

*H FLOAT

T T YT Y YYTYYYYYYS T T T T oY OYOYOYT Y OTOFOY YT YT OT Y YOYYNYYTYYYTOYTYYYYVY
Y T rFr7FQy7yYYyYCSGyy¥CEyrcryryy¥yyrvrryyvyeyyyrvyoyvyyyyyrvy¥vy¥vV¥OyVPYrYyvrvyeivyyrrryyrryryyrryryy:vrrir:rrrrzr

AND
SCF
EET
1.D
JF
LD
OR
LD
RET

LD
1.0
ADD
ADD
ADD
ADD
AND
LD
LD
ADD
L.D
AND
RET

A, (IX+7)
FXASO

A, (SAVE)
80H
(SAVE) . A

DaH
EsL
HL + HL
HL » HL.
HL . DE
HL - HL.
OFH
E:A
0,0
HL.. DE
ArH
DFOH

7 SET Z O0R NZ
iOSET LY

i A IS 0 IFF FRACTION O

7 GET FLAG
TUREN IT ON

-

MAD ROUTINE TO MULTIFLY ACCUM BY 10 AND ADD NEW DIGIT

7 SAVE COFY OF HL
;7 SHIFT LEFT 2
i ADD LCOPY

y SHIFT LEFT 1
;7 FUT NEW DIGIT IN DE

7 ADD NEW DIGIT
TEST HIGH BITS

-

FLOAT CONVERTS 1é& BIT 275 COMPLEMENT INTEGER TO

(FLO

INFU
ouTP

FLOATING
ASSUMES

AT1

T:
UT:

RS

IX

T T T Y YYT T YT YT YT OETT XY YYYYEY
Yy ?r ¥ ¢ Y¥Y?YYFYYC?ITrIrrvrrvrecrcrz

TEST INFUT

*
¥
3
T
13
¥
*
¥
’
¥
v
¥
*
r
; ERRO
v
¥
13
?
¥
13
7
7
F

LOAT

FLOATI

. W G

“a Y g

1.D
Lo

FUSH
cAlLL

FOF
LD
OF
RET

CONVERT TO

LD
AND
JE
EX
LD
SBC

L. (1K
Hys (IX+1)
Hi.

ZERO

HL

AsH

L.

Z

FTS TO

13
r

.
’

L
¥

FOINT FORMAT
INFUT IS IN HL)

1& BIT INTEGER
I¥ PTS TO FLOATING PT NUMBER
NONE

vvvvvvvv . Yy o¥ v v v ¥ % T 0+ T T T oY vy

~a

7 LOAD 14 BIT INTEGER

ZAVE INTEGER
CLEAR OUTPUT AREA

.s e

TEST FOR ZERO

-

;i INFUT WAS ZERO

SIGN MAGNITUDE., SIGN IN A7

AsH
80H
Z,FL10
DE . HI.
HL O
HL ,DE

7 GET SIGN BIT

;7 FOSITIVE

;7 NEGATE

CONVERT BINARY TO DECIMAL

* v T ¥y T oYY oT¥ ¥ 1 vy ' Yoy oT oY 7
Yy ¥ ¥y ¥y QYyYGQs ¥y ryz:rzyyvyryyyryrzyerrgygyyyyryyszyyyyrzrzeezrzry

~a

r v
¥

L -



-~

o~ ~»

- .

- a8 & &

FL1O EX

T LY

oy WA e

FLDIV EX

FLDIVL

AF . AF7 H
=¥ DE - HL
FUSH IX
FOF  HL ;
LD B, 10000
CALL FLDIV
INZ  HL

LD B, 1000
CALL FLDIV

LD BiZ,100
CALL FLDIV
INC HL

1D EC, 10
CALL FLDIV ;
1.D Ak ;
RLD ;

~

- “e

e e

NORMALTIZE RESULT, STORE
LD £, 85H H
CALL. NORMILL

JF RETO ;

FOUTINE TO DIVIDE DE BY
4 BIT BUOTIENT IS ROT

DE, HL

HOR A

DEC A

SR HL B

INC A

JR NCFLDIVL
ADD  HL,BLC

EX DE,HL

ELD

FET

e Ma M WK ME Me M4 Me we

#H CF

1 e M et o we wa

D}
B
[y

EL LA T

ETI LY

CP FLOATING FOINT COMP
EETURNS LY SET IF X <
RETURNS £ SET IF
CFIOASSUMES MS BYTES

¥4
A=

D D, (TX) H

n E.(IY)

D A D ;
80H ;

JE NZ,CF10 H

7:E

EET NZ

~e

X AND Y ARE BOTH FOSITI

L.D A (TH+T)
Cr (IY+7)
RET NZ H

COMPARE X FRACTION TO Y

SAVE SIGN BIT
SAVE ACCUM

FT TG OUTFUT AREA

DIVIDE BY 10000
ADVANCE OUTFUT FPTR

DIVIDRE BY 1000

DIVIDE BY 10D
ADVANCE OUTPUT FPTR

DIVIDE BY 10
GET REMAINDER
ROT INTO OUTFUT

STGN
EXFONENT

STORE SIGN
B

ATED INTO (HL)

FUT ACCUM IN HL
CLEAR A, Y
INITIALLY A& IS -3
SUBTRACT DIVISOR
INCRE RUOTIENT
RESULT NOT MNMEGATIVE
RESTORE REMAINDER
SAVE ACCUM, GET FTE
STORE RUOTIENT

ARE ROUTINE
Y
Y
FOR ¥,Y IN D:E
LOAD M5 BYTES
GET SIGN OF X
(CY IS OFF)
¥ IS NEGATIVE
¥ I% NEGATIVE
VE, COMPARE EXPONENTS
EXFTS NOT =

FEACTION
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ET R L Y

LD
CF
RET
FUSH
FLEH
JR

¥ IS NEGAT
CR10 XOR

LA
RET

7 BOTH STIGNE
LD
LF
RET

i COMPARE Y

LD
CP
RET
FLISH
FUSH

CRZD FOF
FOP
IN
TN
LD
CR30 LD
oF
RET
I N
ING
DJNZ
RET
*H NORMALIZE

NORMLZ  NO

INFUT:

H OUTRUT
NOREMLZ LD
NORMIL.L  PUSH
FOF
NOREMLE LD

AND
JE

A:D ; MS BYTE

E 7 (SIGNS ARE EAQUAL)
NZ

I 7 SET URP PTRS

1Y

CR20

IVE, CHECE SIGN OF Y

E 7 TEST STIGN, SET NZ
;OSIGN BIT IN CY
r i Y WAS POSITIVE

NEGATIVE, TEST EXFPONENTS

A, (IY+7)
(IX+7)
NZ

FRACTION TO X FRACTION

AYE

D

NZ

1Y i SET UFP FPTES
IX

LOOF TO COMFARE & FRACTION BYTES

HL i GET PTRS
DE

HL

DE

Bsé 7 COUNTER
A, (DED

(HL)

NZ

HL.

DE

CR20

EMALIZES AN ACCUM BY SHIFTING LEFT

I PTSE TO ACCUM (NORMLZ,NORML1)

HL. FTS TO ACCUM (NORMLZ)

N CONTAINS BIASEDR EXF (NORMLIL,NORMLZ)
NORMAL RETURN -~ NZ & NI

ZERO FEACTION ~ 2 & NC

EXF UNDERFLOW - NZ &

L CONTAINS UFDATED EXFONENT

(IX+7) CONTAINS UFPDATED EXPONENT

G (IX+7) 7 GET EXFONENT

IX i FT TO ACCUM

HL.

A, (HL) ;7 GET ME BYTE

A

NZ,NORLS ;i ALREADY NORMALIZED

- o -~ - -~ -~



-~

-~ -

- . a8 & a & =»

HOR
MOR1D DEC
JE 2 NORZD
CALL 5101
INC HL
1.0 Ar (HLD
AND A
JE NZ  NORIS H
DJNE NORLD H
NORLS LD (IX+7) .0 H
RET

1.D 8,12
A
.

N Me M ME MS e e

UNDERFLOW. HL PTS TO M

NHORZO ING R ;
SR OB
NORZD INC HL
OR (ML)
DJNZ NOR30
RET Z
SCF
RET H
*H HALF

‘s e we e

HALF DIVIDES A FLOATING
INFUT MUST BE POSITIVE

; INFUT: IX FPTS TOo X (
H OUTFUT: INFUT REPLACED
H FLAGS SET ACDO
H

ALF AND A
CALL SREEB
CALL NORMLZ
RET

H SHIFT UTILITIES

e MG e

LD SHIFT LEFT DIGIT

*

; INFUT: IX FTS TO ACC
; HL.  FTS TO ACT
H A CONTAINS D
H QUTPRUT: A CONTAINS D
H HL  FTS TO 1 L

SLD FUSH IX }
FOFP  HL

SLD1 FUSH BT H
LD BC: A
ADD  HL. B
1.0 8.7

SLDIO kLD
DET  HL
DJMZ sLD10
FOP  BC
RET

My M MG Me e Me

SED SHIFT RIGHT DIGIT

R

MAX COUNT
CLEAR A

DECR EXFONEMT
UNDERFLOW
SHIFT LEFT

FT TO 15T BYTE
GET MS BYTE

NORMALIZED
COUNTER NOT O
STORE EXFONENT

BYTE, A CONTAINS
CAaLD BYTES LEFT

ADVANLCE FTR
COLLECT REMAINING
COUNT NOT O
FEACTION WAS ZERO

(UNDERFLOW)

FOINT NUMBER BY 2
(0 IN SIGN DIGIT)

HALF)
BY X/2
EDING TO NORMLZ

CLEAR Y
DIVIDE FRACTION BY
NORMALIZE RESULT

UM (sLh:

UM (ZLD1)

IGIT TO SHIFT IN
IGIT SHIFTED OUT
ESS THAN MS BYTE

SET PTR TO ACCUM
SAVE BL

FT TO REIGHT END
LOOF COUNTER
ROT LEFT

FT TG NEXKT BYTE
COUNTER NOT O
RESTORE BC

HE BYTE

BITS

=

A

M A A A A A M

e

fn a a2 & & 6 & 2 & A - -~
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L me Wt e e e e

RO
SRD1

SRDIO

.
H
v
7
.
1
¥
hd
12
’
.
H
v
¥
-
=

LE

SLEL

SLELD

.
¥
i SRE
.

¥

'

¥

.

¥

.

¥

v

r

b

¥

¥

SREE

SREET

SREBLIO

SREB20

OUTFUT: A

INFUT:  IX PTS TO ACCUM (SRD)

HL PTs TO ACCUM (ZRDL)

A CONTAINS
CONTAINS

DIGIT TO SHIFT IN
DIGIT SHIFTED OUT

HL  FTS TO 1 MORE THAN LS BYTE

FUSH IX
FOF HL
FUSH B

1.0 B,7
RED

TN HIL
DJUNZ SEDID
FOF - B
RET

SLEB SHIFT LEFT BIY

-a

e

~a

SET FTR TO ACCUM

SAVE BO
COUNTER
ROT RIGHT

COUNTER NOT O
RESTORE BLC

INFUT:  IX FTES TO ACCUM (SLED

HL. PTS TO ACCUM (SLB1L)

Y CONTAINS

OUTFUT: CY  CONTAINE

HL  PTS TO 1

FUSH IX

FOF  HL
FUSH B

.0 B:4
ADD  HLEBC
LD B.,7

LD As (HL?
AR ALA
DAn

LD (HL)Y . A
DEC  HL
DJNZ SLE10
FOP B
RET

SHIFT RIGHT BIT

~a e ve wa

- wd s wma

BIT 70 SHIFT IN
BIT SHIFTED OUT
LESS THAN MZS BYTE

SET PTRE TO ACCUM

SAVE BO

FT TO RIGHT END
LOOP COUNTER
GET BYTE

SHIFT LEFT

REFLACE

FT TG NEXT BYTE
COUNTER NOT O
RESTORE BC

INFUT:  IX FTS TO ACCUM (SER)

HL PTS TO ACCUM (SRB1L)
CY  CONTAINS BIT TO SHIFT IN

OUTPUT: CY CONTAINS

BIT SHIFTED OUT

HL  FTS TO 1 MORE THAN LS BYTE

FUSH IX

FOF  HL
FLSH B

1.0 B.7

Ln A (HLD
RERA
Rk
BIT
JE

o T

ZUB
RIT 3

JE
SUB

o rd

v
r

R L T T

-

¥

SET PTR TO ACCUM

SAVE B
COUNTER

GET BYTE
SHIFT

SAVE Y IN ©

0 SHIFTED INTO UFFPER
CORRECTION

0 SHIFTED INTO LOWER
CORRECTION
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SRE3I0 RL
LD
1IN
DJNZ
FOF
RET

i
(HLLY . A
HI..
SREIO0
B

*H MOVE UTILITIES

"t ga 4

5TO4 L.D
JP
STOS LD
JF
STOL L.D
5T0 FUSH
FOF
MOV .D
LDIRE
RET
LD FUSH
FOF
JF

D e T

JE
FUSH
JE
ZTYAl FUSH
5T1 FOF

STAZ

MV LD

CALL
LD
LD
RES
RET
S5TYAZ FUSH
ETE FOP
HyZ 1.D
CALL
L0
LD
RES
EET
#*H BOOLEAN

TAl FUSH I

MOVE ROUTINES

DE:TEMF4
STO
DE,TEMFS
5TO
DE,TEMF&
IX

HL.

BZ,8

IX
DE
MOV

571

IX

2T

Iy

HL.
DE.ACL
Moy
HL - A1
Dy (HL)
7, (HL?

Iy

HL.
DE:ACZ
MOV
HL . ACZ
E. (HL)
7+ (HL)

LOGICAL OPERATORS

IOR LD
OF
R
OR
JF
TAND 1.0
OR
JP
LD
OF

A (IX)
(TH+1)
(1Y)
(IY+1)
INEL

Ay (1N
(IX+1)
Z: IZERG
A, (IY)
{(IY+1)

bt

pGET 0y
;7 STORE BYTE

;7 COUNTER NOT O
7 RESTORE BIZ

yOSET SREC OPTR

7 SET DEST FTRE

SPECTIALTIZED LOAD ROUTINES, LOAD ACL AND ACZ WITH ABS VALUE

i ZOURCE WILL BE (I¥)
i BOURCE WILL BE (IX)
i SOURCE WILL BE (IY)
;s DEST I8 ACl

POSAVE MS BYTE IN D

v CLEAR SIGN BIT
;OBOURCE WILL BE (IY)

v DEST I8 AC2

; SAVE ME BYTE IN E
7 CLEAR SIGN BIT

;X Is ZERG
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INOT

OF:

AND

NOT

L0 e e e
o
—

JF
1.0
OF
JE
LD
OR
JF
LD
AND
JF
.D
AND
JR
LD
AND
EJ F':t

RELATIONAL

CALL
JE
CALL
JE
CALL
JE
CALL
JR
cAaLL
JE
CALL
JE
CALL
JR
JE
JR
CALL
JE
JE
JE
caLL
JE
JE

CALL

JE
JE
CALL
JE
JE
CALL
JE
JE
CAlLL
\J E:
JE
JER
CALL
JE
JE
B
CALL

INEL

A (TH)
(I¥+1)
TERL

Ay (IH+7)
(IY+7)
NE1

A (IX+7)
A

2+ 2ERO
A (IY+7)
A

NE1

Ay (IH+7)
A

Eird

OFERATORS

SCP
IGT1
SCP
ILEL
SR
ILLT1
SLF
IGEL
S0P
IERL
sSCp
INEL
ICF

2, I1ZERG
L, IZERO
IONE
ICF

2, I0NE
Ly TONE
IZERG
ICF

-, IONE
IZERO
ICF

L, IZERO
TONE
ICF

7. TONE
IZERQ
IcP

2+ 1Z2ERO
TONE
NS

2 ZERO
L ZERO
ONE

LF

2 ONE
L ONE
ZERG
LF

4
bt

1%

ZERO

- N - - - ~ »~» - n L
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LT1

GE
GEL

Ei
Efi

NE
NE1

*H CONSTANT FUNCTIONS

¥

i PRODUCE UNITY RESULT

T

TONE

ONE

i FRODULS
IZERO
ZERO
ZEROL

ZERID

v PRODULC
I

NF

INF10

i FLAG O
OVERA

OVER

JE s ONE
JR ZERO
caLL CF

JE L, IERO

JE ONE
CALL CF
JR 21 ONE
JE ZERO
CALL CF

JE Z:ZERO

JE ONE

LD (IX).1
1.0 (IX+1).0

RET
1.0 2.7
CALL ZEROL

1.0 (HL)Y,81H
LD (IX),1

RET

E ZERO RESULT

LD (1X),0
1.0 (IX+1) .0

RET

1.0 B8
FLSH TH
FOF  HL

LD (Hi.) - O

INC  HL
DJNZ ZERI1D
EET

i FT TO RESULT

E INFINITE RESULT

FUSH IX
FOF HL
EL. (HL)

1.0 (HL)Y 18

R (HL)
ING HL

LD £, 99H
L.D B:6

L.D (HL) . A

INC  HL
DJUNZ TINF1D

LD (HL),OFFH

RET

VERFLOW ERROR,

Wi em
mMmT oo

T

INF

AF , AF

(LX) A

Hi.ERREOR
T & (HL)

i SET PTR
PGET OLD SIGHN

i REFLACE SIGN

i HIGHEST EXF

STORE INFINITY

7 GET SIGN OF RESULT
STORE IT

P FLAG OVERFLOW
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UNDER LD HL s ERROR

SET S (HL)
JF ZERO

*H CONSTANTS AND WORE

1 DEFW 1
DEFW O
DEFW 0O
DEFW 81D0H
] DEFW
DEFHW
DEFW
DEFW
.5 DEFW
DEFW
DEFW
DEFUW
SEED DEFW
DEFW
DEFW
DEFW (
SEEDIO ERL SEED+SA
CRNDA DEFW 1403H
DEFW 9213H
DEFW 3565H
DEFW 8081H
CRENDC DEFW 7102H
DEFW 8182H
DEFW 8482H
DEFW 80%59H
CRNDCO  EQU CENDI+A
SAVE DEFS 2
ALY DEFS &
ACLD B AL+
ACLE ERl ADL+7
ACE DEFS 8
ACZED Bl AC2+4
ACZE EQU ACZ+T
TEMFO DEFS 8
TEMFOD EGL TEMPO+A
TEMFOE EQU  TEMFPD+7
TEMF1 DEFS 8
TEMPIO EGU TEMPi+é
TEHMFZ DEFZ 8
TEMF20 E&U  TEMFPZ+4
TEMF3 DEFS 8
TEMFID  EQU  TEMF346
TEMF4 DEFS 8
TEMPS DEFS 8
TEMF& DEFS 8

¥

000H

DoOoRoOUMO o0

i EEFERENCES
EXTERNAL
GLOBRAL
GLOBAL
GLOBAL
GLOBAL

STORE ZERO

7 FLAG UNDERFLOW

AREAS

-
=

7 31415 92653 581

27182 81828 459

~a

i EXFONENT BYTE

7 EXFONENT BYTE

ERROR, ICF, S0P

ADD, SUR,RSUB,MULT  REC.DIVI
MLDIG,MDTL
FIX,FIXAFLOAT,.FLOATL CP,.MAD
GT.LELT,.GE.EQ,NE,OR,AND,NOT



e A » & ~

& o &

- 6 » -~ . ol

S & & ~ ~ »

GLOB

AL

GLOBAL

GLOB

AL

GLOBAL

GLOB

AL

GLORAL

GLOB

*H DEFIMQL T

-

INFPUT:
OUTFUT:

H ERRORS
; REGISTER
7 ©

H B

b A

H A’

AL
4] BINARY

qqqqqqqq

IX FOINTS
IX POINTS
NO DIGITS
NO DIGITS
EXFONENT

EXFONENT
ASSIGNME
- DECI

i DECIMAL TO BINARY CONVERSION

- FLAGS:

- NEW
- SIGN

TGT,TLE,TLT, IGE, TER,

INE, IOR, TAND, INOT

SGT,SLE,SLT, 5GE, SER, SNE
SEED,SEEDLO, CENDA, CENDCO,CS5, 5AVE. CL, 00

OVER, UNDEE, ZERO, ONE,
NOEMLZ, NORML L, NORMLZ

INF
(SLDSREHALF

BT04, 5TO5, 5T06, 570, LD, SRD

TEMP4, TEMFS, TEMP6G, AL

vvvvvvvvvv

TO OQUTPUT AREA

TGO FL PT NUMBER

IN FRACTION PART

IN EXFONENT
OVERFIL.OW
UNDERFLOW
NT IN MAIN LOOFR:
MAL EXFONENT
BIT & - DIGITE FOUND
BIT 7 - FRACTION OVER
DIGIT

IN BIT 7

vvvvvvvvvvvvvvvvvvvvvvvvvvvvv

v
’I?!P’]!t’l’!t’r!!r!)!fPY!’!’!I’Y!111i7!1’717!1?77777’1171!7777171!11111

DTOR CALL
cAall
HOR
LD
LD
EX
CALL
CF
JFR
P
JE
EX
OF
EX

i LOOF TO PR

Din calL

D20 oE
JE
CALL
JE
SET
BIT
JE
CALL
JF

D30 INC
JFP

v
¥

LMARE
ZERO

A

B.A
C,80H+13
AF ., AF 7
LLIN

7+7
£:.D10

T r

NZ,DZ0
AF . AF T
80H

AF . AF T

OCESES CHA

LIN
2040
DIGIT?
L DB0
&8
7B
NZ, D30
LNV
DI

o

D10

7 LOOF TO PROCESS CHA

D40 CALL
CALL
JE

LIN
DIGITY
L.DE0

7 MARE BEGINMING OF
7 CLEAR EESULT

7 CLEAR A

i DLEAR FLAGS

7O INIT EXPONENT

v PUT AWAY SIGN

y GET FIRST CHAR

;o SIGH IS 4
7 NO SIGN

7 FLAG NEGATIVE SIGN

RS BEFORE DECIMAL FOINT

i GET NEXT CHAR

DECHML FPT FOUND

~e

7 ONOT A DIGIT
PoFLAG DIGIT FOUND

7 OVERFLOW
7 CONVERT THIS DIGIT

i INC DECML EXF

E% AFTER DECIMAL FOINT

7 GET NEXT CHAR

i NOT A DIGIT

L.aC10,AC2,AC20

vvvvvvvvvvvvvvvv

FLW

vvvvvvvvvv

SCAN

vvvvvv

1111111

a A » » A~ o M

-~ -~ -



L T ]

5k
BY
JE
DE
LA
JF

T 4.8

T 7.8
N2, D40

N

LL NV
D40

v
¥

v
¥
K
r
v
r

FLAG DIGIT FOUND

OVEEFLOW
DEC DECML EXFP

CONVERT THIS DIGIT

7 CHANGE FRACTION TO FLOATING POINT FORMAT
; .

pDEO BI
JF
LD
LA
JE
LD

7
i PROCESE
; REGIST
H B
H L
; HL
LD
1.0
CF
JE
i CONVERT
A
LP
JE
or
JE
SE

i CONVERT

Da&n
D70

A
CA
JE
SE
BX
JE
LA
LD
AN
. JF:
SE
JF

3
¥

T 6,8

2 LEEST
(SAVE) L A
NORHMIL. 1
2:D130

A (SAVE)

EXFONENT

ERS:

- RBRIT 7 1%
BIT & IS
BIT 5 Is

- I% ACCUM FOR

Bl
TET.T(?
NZ ., DD

STGN
LL LIN

?+'
£ D60

LA

NZ,D70
T 7.8

DIGITE

L1
L

LIN
DIGIT?
., D80
T &.8
T 5.
NZ,DIi00
MAD
AsH
oA
Z:D60
T 5.8
D&O

~ e

SYGN

NO DIGITE FOUND
SAVE THIS CHAR

ZEROQ FRACTION FART
GET CHAR AGAIN

DIGIT-FOUND FLAG
DIGIT-OVERFLOW FLAG
- 15 EXP FROM FRACTION FART

3
4

~a

~a wa

e s e

D-TO-B CONVERIZION

INITIALIZE REGISTERS

NOT AN TE?

SIGN IS +

NO SIGN
FLAG NEG STGN

NOT A& DIGIT
FLAG DIGIT FOUND

OVER OR UNDERFLOW
CONVERT THIS DIGIT
CHECE FOR OVERFLOW

HL 4 256
SET FLAG

i TEST FOR ILLEGAL EXFONENT FAET

pan BI
JE

v
¥

7 CONVERT HL ACCUM TO 278

13
¥

T &,B
Z:D120

v
¥

NGO DIGITE FOUND

COMPLEMENT
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Dao BIT 7B
JE 2,092 ;
EX DE,HL
LD HL » 0
AND A
SBC HL,DE

CHEDE FOR OVERFLOW

1w ma e e
~
-3

LD B0

AND A

ADC  HL,BLC ;
- JP 7 UNDER ;
Ln A, H

AND A

JE NZ,D%& 7

STORE SIGN AND EXFONENT

.. M g

EX AF . AF? ;
OR (XD
LD (IX),A H
LD (IX+7) L ;
JF ETN

DETERMINE SIGN OF EXFP

DY& BIT 7,H
JR D103

v FINISH SCANNING DIGITS
pioo CALL LIN H

CALL DIGIT?
J N D100 ;

i DETEREMINE FROM SIGN BIT

BIT 7.8
D105 JE NZ.D110

CALL OVER

JF ETN
plio CALL UNDER

JP BTN

. -

~a

i ILLEGAL NUMBER

D120 LD HL. : EREOR
SET 7. (HL)
JF ETN

i ZERO

D130 CALL ZERO
JF ETN

#¥EJECT

SCANNER ROUTINES

- N4 e

ADD PREVIOUS EXFONENT (O

SIGN IS +

ADD TWO EXFONENTES
UNDERFLOUW

EXF £ -128 OR > 127

GET SIGN

STORE SIGN
STORE EXP

FINISH SCANNING DIGITS

DIGIT IS FOUND

WHETHER OVER OFE UNDER

SIGN IS NEGATIVE

FLAG ERROE

FLAG ERROR

a A& & A » a »
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h e WH e M ey A

ETN

DIGIT?
RET

o SO U

IGITY

LNV RO

D R AT

NV

#*H BINAR

vvvvvv

CALL
JFP

LEALE H

RCE H

BACE
GoTO

Ur

ROUTINE CDONVERTS
UREMS Y ON IF NOT

ASCTI
A DIGIT

sUg o

RET ;
P 10

COF H
RET

Was < 30H

Y SET IF »

UTINE TO MULTIFLY DECIMAL
CALL SLD ;
1.0 Ay (TX) ;
AND A

RET
SET
RET
Y To DECIMAL

vvvvv

GET HIGH BY

Z ;4 13 DIGITS
7.8 ¢ FLAG

vvvvvvvvvvvvvvvvv

g

TE

vvvvv

FOINTER BY 1
SPECIAL RETURN

CHAR TO 0-%9 VALUE

ACCUM 1 BY 10 AND ADD

SHIFT A INTO ACCUM

DIGIT OVERFLOW

vvvvv

* . T T oY vy Ty v vy oy ¥ T 7T Y Y ¥ YT OTYY
FYYFFFYYYFYYYYFFYYYYFYYYYYYTIFYYYYYY?YPYTY XYY YFYYFYY¥YYYYFPYREYYYYYEYYYY

7 BRCD OTO
H INFU
H ouTFE

CONVER

BTOD

ED1O

¥

DECIMAL CONVERSION

Ty IX FTS TO FL PT NUMBER

HL. PTS To OUTPUT AREA

FL. FT NUMBER I% MODIFIED

QUTPUT AREA IS5 19 BYTES:
I SIGN (SPACE OR )
13 DIGITE OF FREACTION
1 i E it

ur:

1 BIGN OF EXPONENT (+ OR -
(LEADING ZEROS)

3 DIGITS OF EXFONENT
EXFONENT IS FOR DECIMAL P

A I5 275

vvvvvvvvvvvvvv

T SIGN

BIT
1.0
JE
Lo
INC

7. (1K)
(HLY 7 7
Z:.BD10
(HLY 77
HL

TEST SIGH
DEFAULT 516G
+ SIGN

- STGHN

-y ms e

~-

T AFTER
COMPLEMENT EXPONENT

N

FIRST DIGIY

(~1284=Q4=126)

vvvvvvvvvvvvvvvv

-~ o & =

i UNFACK FRACTION FART
EX DE » Hi. ;OUTPUT PTE
CALL 51D POSHIFT ouT

BEDZO

ma M

LD
1.0

B:13
A:707

COUNTER

IN DE
SIGN BYTE

CALL SLD 7 GET A DIGIT
.0 (DEY . A POOUTRUT IT

IN
DJNZ

CONVERT EXFONENT

DE
BDZO

SIGN,

GET

COUNTER NO

T 0

SIGN MAGNITUDE EXF

vvvvvvvv

v
H

v
¥

*
r

T Ty Yy
rrrry

vvvv
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EX
1.D
INLC
LD
LD
AND
JE
sue
JE
LD
NEG

v
¥

DE . HL.
(HLLY » "E
HL.

(HLY 77
A (IX+7)
A

Z,BD30
81H

NG, BED3O0
(HLY, "7

i CONVERT HUNDREDS

BD20 ING
LD
CF
JF
1.0
SUp

DIVIDE BY

BD 4O TN
LD
1.0

BOED SUB
INC
JE
ADD

HL.
(HLY . "D
100
CL.BDAO
(HLY 717
100

10

HL

B, ZFH
210
o
g

NG, BEDSO
A C

e Ma ME & wa

OUTFUT FTR IN HL

DEFAULT SIGN
GET BIASED EXFP

ZERQ EXPON
REMOVE BIAS, DECE BY 1
FOSITIVE EXP

- SIGN

CALC MAGNITUDE

DEFAULT DIGIT

EXF < 100

RUOTIENT COUNTER
DIVIZOR

SUBTRACT 10

ING QUOTIENT

RESULT NOT NEGATIVE
RESTORE REMAINDER

- & »

o & A - =

. o

e ww e MG M M M

LD (HLY . B
ING HIL

OF o’

LD (HL)Y . A
LD A (IX+7)
SUBR  8O0H

RET

STORE QUOTIENT DIGIT

STORE REMAINDER DIGIT
GET EXPOMENT
REMOVE BIAL

wa mn wa

#H END

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

T T Y YT T OYVOTEYTYTEYOEYYTOYY
!'WF!?T'!IY’!‘Y"!’?!1’7"!?’7‘17!?Y’?i??”?”??!’!?’!??!?’777}!!!1!‘?77’!"’

; EANDOM NUMBER GENERATOR

INFUT:  IX PFTSE TO QUTRFUT/WORE AREA
SEED CONTAINS PREVIOUS EANDOM NUMBER
QUTRUT: IX PTE TO RANDOM NUMBER
SEED CONTAINS NEW NUMBER
ERRORES: NONE
ALGORITHM:  ARITHMETIC DONE MODULO 10ti3,
K ov= J141592653581 % X + 2718281828459
EESULT IS DIVIDED BY 10%13, AND NOEMALIZED

vvvvvvvvvvvvvvvv ¥ ¥ T vy v o8 o1y

T T ot e oY v L I I N T
."7'7?'7!?7'!7?1"1?!1’17”1’7

INITIALTZE REGISTERS

T we we wa ey W ma we wa e wa e e e

NI LD 1Y CRENDA 7 PT TG MPLIER
FUSH IX
FOF  DE
LD HL.: 4
ADD HL.DE PPT TO LS BYTE OF (IX)

=~ - -~ » - a - ] ”~» -~ = ]

-
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o

MULTIFLICATION,

(EAVEY  HL
HL  SEED

. MDTL

ZERO
8.7
ENZ20

MULTIPLIER, (SEED)

MULTIFLY

tN10

RNED

¥
3
¥
r

FLUSH
CALL
KOR
CALL
Rl.A
RLA
RLA
RLA
AND
1.D
FOF
oF
1.0
1D
DEL
CALL
HOR
CalLL
DUNZ
LD

ADD 27182

LD
LD
LD
AND

ADD L OOP

ENZO

e M e

SCALE

LD
ADC
DAA
LD
DEC
DELD
DJUNZ

AND NORMALIZE RES

INC
AND
LD
EX
CALL
L0
CALL
RET

AF
MLDIG
A

SRD

OF0OH
oA
AF

r
(IY-1):A
L, (IY+E)
1Y

MLDTG

A

SRD

EN1O
(IY-13).4

1828 459

B.7

HL  CENDEO
DE.SEEDLOD
A

A, (DE)
A (HLD

(DE) . A
DE

HI.
EN3D

DE

OFH
(DE).A
DE s HL
LD

L 80H
NORML 1

vvvvvvvvvvvvvvvvvvvvvv

* *
}!’!?!!77)‘?7!!??!??7?!’!1;

UL TNG

-

(

SAVE FOR MLDIG

FT TO LAST NUMBER

SAVE MULTIFLLES IN TEMPD-3
CLEAR WORE AREA

SET MULTIPLY LOQOP COUNTER

IXy A% ACCUM. (IY) AL

(SEED=IY-8) A% PRODUCT
BY 31418 92653 581 (CENDA)D

- wa

D N R L LT

(o

~e e

. e

e aa

e

£l
?

.
?
*
r
b3
*
!

SAVE DIGIT SHIFTED OUT
MULTIFLY BY ZND DIGTT

SHIFT AcCuUM RIGHT
PUT DIGIT IN HIGH & BITS

SAVE UFPPER DIGIT

GET LAST DIGIT

COMBINE

STORE IN SEED

GET NEXT 2 MPLIER DIGITS
DECR FPTR

MULTIFLY BY 15T DIGIT

SHIFT ACCUM RIGHT
STORE LAST DIGIT
ENDC) TO (ZEED)
LOooP COUNTER

FT TGO CONSTANT

FT TOo Ls BYTE OF SEED
CLEAR Y

T 2 DIGITS
ADD 2 DIGITS

STORE SUM

COUNTER NOT O
ULT

FT TGO MES BYTE
CLEAR SIGN DIGIT

FUT FTRE IN HL
COPY SEED To (IX)
SET EXPONENT
NORMALTZE

vvvvv v

¥ vy o3 ¥ T S T YT YT YT Y OY YT X OEEY VY YV E
¥FFF¥F¥PFP¥YFYYYYYCVY¥CYrCVYYyYYIIYYFYYFYPFPYEY

vvvvvvvvvvvvvv



. T T T N TN Y NN N DN R RN B B

- ~ A =

L

¥
?
¥
b
F

¥

TR LR

*
¥

INTLO

INTZ0

.- g

ANDMZ

FEANDOMIZE

vvvvv

L.D
OF
DAA
L.D
RET

T Y ¥ OYTOYTOYOYYOYYYIOYSY Ty T ey T T T OYYVOYOYYOYOTOTOTOYOYY
?YrYy¥yyyyyrrvyyyyv vyvryryyyyyyyysryysyyrryvyyezyrzygyryvyyvrvvyrvrerzvy

INTEGER

vvvvv 1

T vy v v
rPYrPEFEYIIrrrryze

INT

KOR
oP

RET
LD

SUR
REET
RET
(M

JR
1.0

SET FOINTER TO

LD
suUp
LD
SR
1.0
FUSH
FOF
ADD

CLEAR

AND
JE
1.0
LD
AND
LD
INL
LD
AND

CLEAR

SRL
JR
OF
LD
TN
DJUNZ

FOSSIRLE

FUNCTION -~ FLOOR
INFUT,OUTPUT:

FIRST DIGIT IF A IG

REMATINING

COREECTION FOR

USES REFRESH REGISTER TO MODIFY

vvvvvv .

AR i GET REFRESH
A

~
~e

¥ T T oYY Y OY Y
yyrryrvyrory

REGISTER

7 CONVERT TO DECIMAL
(SEEDLD) A

vvvvvvvvvvvv

-
~e

FUNCTION
Ta FL OPT NUMBER

IX

FOINTS

¥ YT oYYV YoT™ T Y T T Y OYTTOYY OYY
rrryrryr*ryr¥?rr¥rryy¥yrrrrcrz

-~
~a

T T T Y OYE YT YYYOYYY
rryrrrrrrrrvrzrz:

IX+7)

R s > I

¥ WAL ZERO

e
-,
-

£,

A, 8DH

(IX+7) ; # DIGITS RIGHT OF FT
= PoX »= 10113
z ;X »= 10t12

13
NG, INTAO P Xoa
B:A

18T DIGIT RIGHT OF FT

14

;oil+# DIGITE LEFT OF PT

» A

m

= ;% BYTES TO SEIF
D,0

IX ;
HIL.

HLDE

GET FTE

ann

i
Z,INT1O
A (HL)
e A
OF0OH
(HL)Y . A
HL.

1

IFH

DEC PT I% BETWEEN BYTES
GET BYTE WITH DEC PT
SAVE RIGHT HALF

CLEAR RIGHT HALF
REFLACE IT

wa e Ma ws we

GET REIGHT HALF

.

BYTES, OR-ING EACH INTO A FIRST
B H
Z:INT30 H
CHL

(HL)Y - 0

HL.

INTZ20

CALT # BYTES
NONE TO CLEAER

NEGATIVE NUMBERS

~

SEED

~-

-

-

~a

-

~a

~a

-

-

~a

e

-

.

-

e

-

~a

~a

-

-

™
~-
-
-
.a
-
-
-
-

vvvvvvvvv
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- a o

INTIO  BIT 7, (1)

RET 2 FOSTITIVE

-

AND A
RET Z
1.0 IY.1

CALL SUR 7SUBTRACT 1 TO CORRECT
RET

INFUT WAS AN INTEGER

v
4

A o4 1y NONZERO:  OQUTPUT O IF +, -1 IF -

INT4D BIT 7
JF Z
CALL O
SET  7:.(IX) i NEGATIVE 1§
RET

*H SHORT FUNCTIONS

(I
ZERO P FOSITIVE FRACTION
E

BREE SEFARATES INTEGER AND FRALCTION FARTS

INFUT:  IX PTE TO X
OUTFUT: IX FTS TO FRACTIONAL FART OF X (FOSITIVE)
HI.  CONTAINS 275 COMPL INTEGER PART OF X,
LOW ORDER 16 BITS VALID IF X < 10+13
CY  SET IF INTEGER WON'T FIT IN L& BITS
zZ SET IF EXACT INTEGER
AT I%5 ORIGINAL SIGN

A gy MR ey e g e Wa g A g

PRE 1.0 Ay (TX) 7 GET SIGN
FUSH AF
CALL 5704 7 COPY X
CALL INT ;o TAKE INTEGER PART
LD IY, TEMF4
CALL RSUR
FUSH IX
LD IX TEMF4
CALL FIXA
FOF  IX
EX AF . AF?
FOF  AF 7 GET ORIGINAL SIGN
EX AF  AF 7
RET

CALD. FRACTION FART
SAVE PTR

- e

CALD. BINARY INTEGER PART

~a

vvvvvvvvvvvvvvvvvvvv

v . T Y Y Y Y OY YT YT Y Y Y YYYYYYYNYYYYOYY
Y¥Y ¥y FP¥Yy FYFYPYXYYYYYQYSYIFCYYCYTYYYYYYYrYTYYRYYYYEYERYEY?IVYY

e
-
~e
~e
~e
~e
~e
-
e
~e
-
~
~-
~
~
~
~
~
-
-
~
~
~
~
~

7
i ABRSOLUTE VALUE FUNCTION
; INFUT,OUTFUT: IX FPOINTS TO FL PT MUMBER

~a
~a
~a
-
~
~
~

T YT Y YT YOYTYOYYOTYOYTYYTYYTYYYYYY T v 3
rryry ¥y ¥y yyy¥ryyryyyryryrvy¥rryyryzryyyyyyyrrryyrrryryryrrryyryrzrrry

) ;TUEN OFF SIGN BIT

T Y OYTOYTYYOYYYOTYOTYTTOTYYYY
rYy¥yrrrry¥yyrryrrr::ivrrvyrzy

-
-
-
-
-
P
-
-
-
-
-
-
-
-
~a
-
-
-
~-
-
-
~a
~a
~a
e
~
~a
-
-
~
-
~-
-
~.
-
-
~
-
-
-
-
-
-
-
-
~
~
-
-
-
~

SIGN FUNCTION
INFUT,OUTFUT: IX FOINTS TO FL PT NUMBER

ET LA DY

~
~a
~a
~
~a
~
~
~a
-
-

* T T T Ty oYTYYYW 3
? TYYrYYGyYCYyryryyYyyrvyyyryrvyyvyrvyrvrzry

EGN KOR A ;7 CLEAR A
CF (IX+7)

RET Z v ZERO CINFUT IS NOP
LD A CTHD 7oGET SIGN

L -
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T

NE

*H

T %

Peed M4 M g WA g e gy Wy

A

-
AS

I%

e N g

Ao

I3
7

v
¥

T
A%

.*H

v

pera—

e My WA g e

AND  80OH

Call ONE i
OR (IX)

LD (I¥X).A H
RET

vvvvvvvvvvv

OUTPUT 1

LR AR T T T R R R
rFrYrrrrryrvrzyyrz»

-
-
-
-
-
-
~
~
~
-
-
~a
~-e
-e
-
-
~
~a
~a
~
-
~a
-

NEGATE FUNCTION

INFUTOUTFUT: IX FPOINTS TO FL

vvvvvvvvvvvvvv

5 LD A (DO ;
XOR  80H ;
LD (DX .A ;
RET
INTEGER ADD AND 5UB

vvvvvvvvvvvv

GET SIGH
COMPLEM
RESTORE

T = e

IADRD, ISUBR  INTEGER ADD AND
INFUT: IX PTE TO0 X

IY PTE TO Y
OUTFUT: IX FPTS TO SUM OR
ERRORS:

111111

CALL ASLOAD ;oLoab

ARG HL . DE

JF FO,ASETO

oy JF P:NINF
JF FINF

e CAaLl ASLOAD ;

SBC HL.DE

JF FO,AR5E5TO H

JE S0V

.
= -

D
NO OVERFLOW
OVFL

e

NO OVERFLOW

ASLOAD  LOADE ARGE TO HL, DE, RESET
Loan LD Hy (I¥+1)
1.0 L (IX
LD DL(IY+1)
1.0 E.(IY)
AND A
RET
ASSTO  STORES HL AS RESULT
LT0 LD (I¥) L
.0 (IA+1}.H
RET
INTEGERE MULTIPLY

vvvvvvvvvvvvvvv

IMUL  INTEGER MULTIFPLY
INFUT: IX PTE TO0 X

IY FT5 TO Y
QUTRUT: IX FTS TO FRODUCT
ERRORS: OVERFLOW (POS OR NEG)
REGISTERS: DE IS MULTIPLICAND

SIGN OF INFUT

qqqqqq

FT NUMBER

vvvv

SUBRTRACT

DIFFERENCE
OVERFLOW (FOSITIVE OR NEGATIVE)

SIGN POS

LoAaDd ARGUMENTS

5Ly

vvvvvvv

v
r

LR
?

~a
~
~a
~

~a

~a

~e

“a

~a

~e

vvvvvv

~a

e

“e

~e

~a

~a

~e

e

~a

~e

~e

~a

~e

~a

~a

~a

vvvvvvv

~a

~a

-

vvvvvv

~a

~a

-~

~-

~a

~a

-

~a

~a

vvvvvvv

vvvvvvv

[ ] = » -~ - -~
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vvvvvvvvvvv

IMUIL
LD

i 16 BIT RY

LD
L.D
EREA
ER
IM10 JE
ADD
IM20 EE
R
REREA
RE

DJNZ IM10 ;

i TEST FOR
Lo
1.0
OF
JE

i TEST FOR

HDETO =K
AND
JE

NEGATE BRI

Mo M ma

LD
SBC
JE
JFP
HDE10 LD
1.0
RET

TEST FOR

o R T

D

o

20 BIT
JE
LD
LD
RET

CALL

AC IS5 MULTIFLIER AND ACCUM EXTENSION
HL IS ACCUM
B IS LOOP COUNTER

vvvvvvvv

¥
MDLOAD H
AR ;

-

T Y Y OY Y OYYE Y Y YN Y Y LYY YYYYYY YV YYYYYYOYOVY T
rPYYYYyryy?r»vyyyyyyerrryrvvyrrryyyyyryyryryryvrvyvyyyzerzy
LOAD ARGE
K IN AL

14 BIT UNSIGNED MULTIPLY

HL, D v CLEAR ACCUM
B:16 7 SET COUNTER

i INITIALIZE CAREY
r.

N, THZ0
Hi. . DE

H

L

MFLIER BIT I% ZERO
ADD MULTIFLIZAND
ROT ACC-MFLICAND INTO LY

e e wa

C
COUNTER NOT O
¥ 1& BIT PRODUCT

BE.A ;
AH

L
¥ ITNF? ;

FRODUCT IN BC

OVERFLOW

»15 BITS, AND STORE RESULTS
AF . AF T ;
80H

2, MDEE0 H

GET SIGN OF RESULT

FOS RESULT

HL ;0
HL-BC
Z2:MDE10
FsNINF
(IX) . L
(IX+1).H

RESULT WAL JEEROQ
NEGATIVE OVERFLOW
STORE RESULTY

~a ws g

» 15 BITE

7.0
NZ:FPINF
(IX),C
(IX+1) . B

FOSITIVE OVERFLOW

~a

-~ & o & & & »a

R L A

font

[ [

IN

INF7? CHECKS SIGN BIT IN A
FINF FPRODUCES FOS OVERFLOW
NINF FRODUCES NEG OVERFLOW

Vo L0
SET
F¥ EX

HLERROR
4 (HL) 7
AF ; AF H

FL.AG ERROR
GET SIGHN BIT
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S & M & A& B M . -

FINF

NINF

F INF

AND B0OH
JE NZ
1.0

» NINF
IXY . OFFH

i NEG
;7 RESU

LD (IX+1),7FH

JE FIN
LD (IX

F
), 0

106G
lf

N
IS 7FFFH

7 RESULT IS 8000H

1.0 (IX+1),80H

LD HL
SET 6. (¢
RET

ERREOR

HL)

*H INTEGER DIVIDF

vvvvvv

E

IDIV

f“ F‘.:I

N M gy MY w4 e ga MA e MA g My

InIv

i 16 BIT

v
¥

IDVIO

Ipvzo

IDVan

IDv4n

IDVE0
IDV&ED

DL GAD

TR LT

OUTP
ERRORS: ¥ IS
ALGORITHM:

11111

INTEGER

INFUT: IX

IY
Urts: I¥

TFF‘ v

T T Y Y YT T YT YYYOTTYOYTOTY
Y FryYyry¥yysrryrrvyvrycezrzs

CALL MDL
1D A, D
OF i

JE 2.1
LD AY:)

vvvvv

DIVIDE

FTS TO

PTS TO

FTS TO
ZERO

AL IS
DE IS
HL. I3

~a
“a

v
¥

0AD

DVD

7 FLAG

:::::::

X
Y
KXY

DIVIDEND
DIVISOR

ER

x

+ A

ROR

NON-RESTORING DIVISION, 16 BY 19

COUM EXT

ACCUM, REEMAINDER AT END

L
rr

7 DIVI
i X IN

SOR
ac

vvvvvvvvvvvvvvvv

. * v
!717'1'7!!?Y?ll?!!’i??!'!l!!!?!’!77111’77

7 LOAD ARGS

Is ZERO

BY 15 BIT UNSIGNED DIVIDE

LD Hi.. 0
L.n

B:1

FL C
EL.A

anc HL
SRC HL
LOF

JE N
DINZ IDV
JP nv

=l C
ELA

ADRC HL,
AND A
Anc ML,
JR [ |
JE 2.1
DJNZ IDV
Rl I
ELA

LD BrA
JF MD=

LOADS

b

« HL

nDE
IDVaE0D

10
60

HL
DE
DYan

DYyzo
40

TO

¥ OINTO

TAKESZ ARS OF EACH.

CLEA

1 <=
EQT

PONO

CALL

L T

COUN

i -DE

FE A

7 SET COUNTER
H HL <

AT

Y F

TER

o -
%, -

CoUM

. DE
~RESULT LEFT

OSSIBLE

SUBR DIVISOR
EES
ACCUM WENT MEGATIVE

ULT BIT

NOT 0

HL < 0O

iORO ACC-RESULT LEFT

L . L L T I

TUEN OFF LY

ADD DIVIGSOR

ACCUM WENT FOSITIVE
ACCUM BECAME ZERO
COUNTER NOT O

SHIFT IN LAST RESULT BIT

7RUOTIENT IN B
;7 STORE RESULT

B, Y INTO DE

STORES

HOR

OF SIGNS

vvvvvvvvvv

vvvvvvvvvvvvv

13
L

.
¥

*
y

*
¥

.
’

*
¥
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-~

*
b

IN A7

HDLoOoAD LD

My W e

1
7
*
¥
¥

L0
LD
AND
JE

NEGATE X

LoaD Yy

HDL10O LD

- NS v

*H TABS

L
Yy

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

¥y rFPFF¥YYYYFPYPYTYYYYPFYYIFYY

TARS

r oz

L.D
¥OR
EX
BIT
RET

NEGATE Y

LD
AND
SEC
EX
RET

vvvvvvvvvv
!’7!!7'17!1

IaBs, INEG

BIT
EET

INEG L.D

I3
H

Fo T T LIRS

T e

.

LD
LD
AMD
SBC

JF

vvvvv

v v v ¥
!177)‘!’7'7!!

ISGN

1.0
BIT
JE
LD
LD
RET

T ome

I
-

I=G10 OF

B (TX+1) ;
2y (IX)

AR

80H

2.MDL10 G

LOoAD X

FOSITIVE

HL, 0
HL-BC
By H
[

DIV

E. (1Y)

D ;
AF , AF7 ;
7D

P Y IS

FOREM
SAVE IT

FOSITIVE

HL . D
A

HL . DE
DE-HL

AND ISGN

?r(Ii‘\“"l)

2 7 XI5 FOSITIVE
D (IH+1) ;OLOAD K
Es (IX)

HL.. D H
A

HL,DE

FE, NINF H
(IX+1).H ;
(1)

NEGATE X

NEG OVERFLOW
STORE X

vvvvvvvvvvvvvvvv

SG10 HED G
XY, O0FFH ¢
IX+1),0FFH

NONNEG
STORE ~1

vvvvvvvv

T v T TP T OYTTYYYOYYOYE
!7’7'?711!!‘7?17!!!7’7!!77!’?!!!!'7’37!1!!

L] T Y Y YT Y YT T YT YYTYTTOTOYOYTOYOYYYY ¥
FYYXIYYPYrYYyYyyyyryryyrrryrrrryrvrrvyveres
T¥+1) ¢ GET SIGN

!!!’F!?PY’!!7?7!17?17!

SIGN OF RESULT

1111111111111111

~a

.

-

-

~a

e

-

.

~a

e

e

-

~a

~a

“a

-

~a

~a

~a

~a

e

-

-

vvvvvvvvvvvvvvvvvvvvvv

PrYr»¥Frryyrrrrrvyiyvryyry

~a

-
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el
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L I T T T I L. . . . T D BN IR T

a& & o =~

Ik X

EETU

e gy M g e g we

vvvvvvvv
yFY Y

TCRID

REFERE

e MR

*H POWER

;)‘Irf!!t
i A TO T
H INFU
H OuTE
; ERRO
H SPEC
H AlLGO

RETURNS Z

vvvvvvvvvvvvvvv

NTEGER COMFARE

ENS CY SET IF X £ 0¥

SET IF X = ¥

vvvvvvvvvvvvvv

7’171’7!1!!!77!71!7

LD B, (IX+1) ;7 GE
I.D AR

AND  B0H H
JE NZ,ICFLO 7oK OIE
BIT 7,(IY+1)

RET NZ P Y
LD AR

CF (IY+1) H
EET NI

LD A, (IXD)

Cr (1Y)

RET

HOR  (IY+1) H
ELA ;
RET « H
LD AB

LF (IY+1) H
EET NZ

LD A (IX)

CF (1Y)

RET

-

SIGN,
NEDG

CLEAR QY

I NEG

SIGNE ARE BOTH POS

TES
STIGN
SIGNS

SIGN, CLEAR X
BIT INTO LY
DIFFERENT
BOTH

SIGNS NEG

NCES

EXTERNAL MULT,DIVI,ERROR, OVER,UNDER, SAVE
EXTERNAL SEED,SEEDLIOD - CRNDA-CRNDLO
EXTERNAL SEDSLD,MLDIG, MDTL

EXTERNAL LERC,ONE,NORML L SLD,SUB,CL,.MAD
EXTERENAL 5T04, TEMP4, REUR, FIXA

FHTERNAL LMARK  LREST LBACK ,RC2,LIN
GLORAL DTOR,BTOD

GLOBAL RND,RANDME, INT.BRE,ARS,SGN.NEG

GLOBAL TADD,ISUB, IMUL,IDIV,IARS, ISGN, ICP, INEG

T T S Y Y OY YT N OY Y OYOYOROFTOE YT OYOETOYTOIYOZOYYYYYYYYOYOY XV oR R

FY¥YrYyYryyyrzyory

HE Y FOWEER

Ty IX
1Y
Uts: IX

FTS TO X

FTS TO Y

FTS TO XtY

RE: NONE DIRECTLY

IAL CASES: IF Y IS 0, RETURN i

RITHM: IF Y IS AN EXACT INTEGER -32768 <= Y <
THEN USE A SEQUENCE OF SOUARING AND
MULTIFLYING BY X TO PRODUCE RESULT

OTHERWISE, RESULT IS EXP(Y*LOGOO)

vvvvvv

t x s
”’!7

327468

vvvvvvvvvv

%
Y

.
y

*
¥

-
¥

¥
¥

*
r

5
¥

v
¥

vvvvvvvvvvvvvvvv

v v
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%
¥

v
¥

T
1

v
4



) o

-~ . e . A -

Tl a9 e e g

Ol

i FOR
PY 15
FOWLO

FOWLS

COWED

~e g

b v ST R

OR300

Vs T Y Y Y sy oy
ryyyryrvry

LOGK

v
y

~e

DETERMINE

FUSH
FUSH
PLISH
FOF
CAaLL
FOP
'J F'::

vvvvvvvvvvvvvvvvvvvvvvvvvvvv

~e
-
~
-
-
-
-
>
~
.
-
-
-
-
-
-
~a
-
~a
.o
-
-
“e
-
~a
~a
~e
~a
-
-
~
~-
~
-
~
~
~
-
-
~
-
~
-
-
-
~
-
-
-
~
-
-
~
~
~
-

IF Y IS AN INTEGER

1Y 7OSAVE PTE TO Y

IX POSAVE FTR TO X

1Y y PT TO Y

IX

FIXA ;7 DONVERT TO INTEGER
IX 3 RESTORE IX

2:FOWI0 i Y WAS AN INTEGER

NONINTEGER Y, TAKE EXP(Y*LOG(X))

CALL
FOF
CALL
CALL
RET

LOG 7 LOG OF X

1Y ¢ RESTORE IY
MULT ;i MPY BY Y

EXP 7 EXP OF PEODUCT

INTEGER . SET UP FOR LOOF, GET HAGNITUDE

KOk
FOF
LEF
JF
FLSH
BIT
JE
EX
LD
AND
GBI
CALL
CALL
FORF
LD

FOR F

FUSH
ADD
JE
Fop
DJUNZ
JF

SHUARE FOR
SRUARE AND

FUSH
ADD
FLEEH
FUSH
CaLL
1.0
cAaLL
FOP

fA CHECE FOR O
1Y f RESTORE IY
(IY+7)
2 ONE
HL.

7:H
2FOWLE 7Y I8 POSITIVE

DEHL ;o NEGATE Y

HL 0 :

A

HL : DFE

(SP) - HIL 7 BAVE NEGATED Y INSTEAD
REL ¢ CALC 17X

2T04 ;OSAVE DOPY OF X

HL. y GET Y

B.,lé 7 SET COUNTER

~a

X T0 0 FOWER
SAVE Y

~e a

IEST BIT

R
HEL. - HL.
CyPOWAD
BC
FOWZO
ONE

SAVE COUNTER

SHIFT Y LEFT 1

I BIT FOUND

GET COUNTER

COUNTER NOT O

THIS JUMP SHOULD NOT HAFPPEN

NE e e M4 Me e

EACH ZERO BIT
MULTIFPLY FOR EACH 1 BIT

B

HL. » HL.

HL.

AF

STOS

IV, TEMPE
MU T PoSRUARE X
AF POGET LY

SAVE COUNTER

SHIFT Y LEFT 1
SAVE Y

SAVE CY

SAVE CORY OF ACCUM

e ms Md ME e
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. &

JE NC, PO
CALL MULTA
FOWIE FOF  HL
FOW&D FoF  BLC
DUNZ FOWAD
RET

Was A O BIT
MFY BY X

GET Y

GET COUNTER
COUNTER NOT I

P TR

IFOW  POWERS FOR INTEGER ARGUMENTS
USES REAL FOW ROUTIME BY FLOATING ARGS
IN TEMFS, TEMF&, (UNUSED BY FOW WHEN Y
IS INTEGER), CALLING FOW, AND FIXING RESULT

Ted A g e Mg N Gy

FOW FUSH IX ;o OSAVE ORIGINAL PTR
1.0 Lo(IY) 7 GET Y
LD H, (IY+1)
1.0 IX.TEMF&
CALL FLOATH i FLOAT Y IN TEWMP&
FOFP IX 7 GET ORIGINAL PTR
PLSH IX
LD L, (I¥) 7 GET X
1.0 H: (IX+1)
LD I, TEMFS
CALL FLOATH ;7 FLOAT X IN TEMFS
LD IY.TEMPS P PT TO Y
LALL FOW 7 CALL REAL ROUTINE
CAaLL FIX P FIX REESULT
FOoF IX ;7 GET ORIGINAL FTERE
.0 (LX) . L 7 STORE REESULT
LD (IX+1) . H
RET
#H SOUARE ROOT

vvvvvvvvvvv

13
F

i SRUARE ROOT FUNCTION

INFUT: IX FTE TO X

OQUTFUT: IX PTE TO SaR(X)

EREORS: X IS NEGATIVE, RETURNS SQROABS(X))

SPECIAL CASES: X IS O

ALGORITHM:  INFUT IS5 SCALED TO o1 <= X 4 1
BY REMOVING THE EXFOMENT. HALF THE
EXFONENT I5 ADDED TO THE RESULT EXPONENT
AND THE RESULT IS MULTIPLIED BY Sar(10)
IF THE ORIGINAL EXFP WAL ODD.
AN INITIAL AFPFROXIMATION IS GIVEN BY
A 15T ORDER FOLYNOMIAL, AND IMFROVED TO

R T L P LTI L )

H EEQUIRED ACCURACY IN 4 ITERATIONS OF

; NEWTON™S METHOD.
;§§§};§};§;§§;;§;¥?}§};;¥§§;;???‘;;;;?;;}}}};§§§;§§;§};;¥§};¥};;;}'
; CHECK VALID ARGUMENTS

%QR LD A (IX+T)

OR A

JF £, ZERO 7 ZEROOINFPUT

BIT 7,.(IX)

CALL NZ,SRERR 7 NEGATIVE INFUT

i SCALE BY STRIFFPING EXFONENT
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FUSH AF H

L0 (TH+7),80H
i DALT INITIAL APFROX

CALL STO4 ;

FUSH IX

LD IX, TEMF4

CALL HALF ;

FOF  TIX

LD Y, Fsann

CALL ADD H
i FERFORM 4 ITEEATTONS

LD
SRi0 FLUSH
CALL
LD
CALL
LD
ALl
FUSH
LD
T
FOF
CAlLL
FOF
DUINZ

B4

B

STOS

HL » TEMF4
LD

IY, TEMFS
DIVI

IX

IX, TEMPS
HALF

IX

ADD

B

HR10

~e

k3
¥

i DAL EXFONENT. SDALE RE

.

FOop
~AND
ERA
RR
ADD
Lo
BIT
RET
1D
CALL
RET

v
¥

SRUARE ROOT

SHERE LD
SET
RE=
RET
H EXFP

AF
A

1]

A, 40H
(IX+7):A
7:B

o

1Y, SOR10
MULT

ME e WG aa e Me

OF NEGATIVE

HL  ERROR
3y CHLY
7. (1K)

INFUT: IX
QUTPUT: IX

ERRORS: OVER

ALGORITHM:

%
i EXFONENTIATION ROUTINE

FTS TO X

FTE To E+Y
JUNDERFLOW
Hiwm¥#Z#L0G

SAVE
SET Z

SAVE

CALD

INIT

SAVE
SAVE

GET X

DIVID

DIVID
CALT

COUNT

SULT

GET O

DIVID
SAVE
CORRE
STORE
TEST
ORIGI

MFY B

NUMBE

Fi.AG
MAKE

IN H
BASE

ORTIGINAL EXF
ERO EXF

K72 IN TEMP4

AFPROX.,

COUNTER
LAST APFROX IN TEMFS3

/2

E BY LAZT AFFPROX

E LAST APPROX BY 2
MEW AFPROX

ER NOT D

RIGINAL EXF

E BY TWO

Y

CT THE BIAS
IT

onnD or EVEN

NALL EXP EVEN

Y S@R01I0)
E

ERROR
FOSITIVE

ANDLING EXFONENT FART
10 OF E
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ITT e ™9 e N2y W ma N g et gy

e M e R

T e w0

CONVERT EtX

XF

3,
£

s
)

GET 8

SCALFE

EVALUATE RATIONAL AFFROX.

{10

SAVE v=INT (X
"'~FFAFTION FART(X) / 2

Hr=101¥,

WHERE 0O

'::: el >\ '::: ® \.J

TF SAVE IS5 0DD THEN Mi=X%3QR(10)

Hi=X

*1OTINT(SAVE/EZ)

THE AFFROXIMATION TO 10tX IS GIVEN BY ¢

WHERE

(R {MT2)

+ KPP OXE2Y)Y /7 (RIXF2)y -

HeP(XT2))

oI5 2RED ORDER FPOLYNOMIAL, P IS ZND ORDER.

REFERENCE IS

vvvvv

..D
(MR

RIT

CALL
JFP
LD
AND
ADD
JF

ET AL,

'''''''

TO 101X

1Y, LOGEZ
MULT

275 COMPL

BRK
LrEXERREL
A H

i

AsH

N, EXEREZ

FUSH HL

FRACTION FART TO O

KOR
P
JE
CALL
JF

CaLl L
1.D
LD
CALL
Call
UNATI
LD
CALL
LD
LD
CALL
CaLL
1.0
CALL
CaLL
1.0
CALL
1.0
Call
1.0
CAlLL

A
(IX+7)
ZEXL0
HALF

Ly UNDER

AYAY RN
AW

IY,.FEXOZ
B

FOLY

MUL T4
ET04
HLyTEMPS
1.0
IY,REXDE
B,2
FOLYL
STOS

1Y TEMF4
SUB

STOG

HL.: TEMPS
1.D
IY.TEMF4
ADRD

IY . TEMF6&
DIVI

"COMPUTER APFROXIMATIONS", HART, JOHN F.

v
’

FUNZTION NUMBER 1444

MULT BY Z#LOGI0(CE)

INTEGER FART IN A

e e me we

.
¥

v
¥

T
¥

BREAE INTEGEER AND FRACTION FARTS
INTEGER PART » 16 BITS

SIGN BIT IN AD

0 IFF H WAS FF OR 00
INTEGER > & RITS
SAVE IT

o

o e \Y
wEOA

FRACTION I% ZERO
UNDERFL OW

TO 10X

STORE X, Xt2 IN TEMF4, 5
2ND ORDER FOLY
EVALUATE P (X*T2}
CALLT., HxPOx+2)
SAVE X#P IN TEMP4
GET Ht2

JED OREDER FOLY (1)
EVALUATE B(X+2)
SAVE @ IN TEMPS
SAVE B-XF IN TEWMPA
GET

DAL, B+XF

FINAL RESULT

- & -~ ~ -~ L - ”~
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CALE BY

HL
H
L

IY,S0R10
CoHMULT

7 FOSSIBLE S
FOF
SRA
EE
FUSH HL
1.0
CALL

i ADD INTEGER

FOF
]
SUR
ADD
JF
ADD
JF
1.0
RET

i EXF ERRORS

EXERREL  EX
D
BIT
JF
JP
EXERRZ  JP

JF

EXERRZ

#H LOG

T ¥Y ¥ Y ¥ ¥ T T vV TN
FYr»?rrrrvrerz?
LOG

INFUT:
OUTFUT
i ERRGRS:

R L R T L O

SPECTAL

ALGORITHM:

B

A, (TH+T)
80H

AT
FEEXERRD
A,80H

£ LUINDER
(IX+7) A

AF . AF7
H:A

7+ H

W UNDER
OVER
F,UNDER
OVER

T Y YT YY XYY Y ONVSY
Y Y ¥FyYyvrvyrvyrzyy

EOUTINE

IX PFTs TO
I¥ PTs
XI5
A I8 ZERO,
CASESY K
SAVE:

A
To NATURAL
NEGATIVE.

IS

v
¥

¢
¥

L
r

“a s e

Ma M Me Mo e

SRECLD)

GET ¢ BIT INTEGER
DIVIDE BY 2

SAVE 8 BIT INTEGER

INTEGER WAS ODD

FORT TO RESULT EXPONENT

FUT INTEGER
GET EXF
EEMOVE BIAS
ADD INTEGER FART
OVER/UNDERFLOW
ADD BIAS
UNDERFLOW

STORE EXF

IN

GET ORIGINAL SIGHN

- STIGN

+ SIGN AFTER OVERFLOW

vvvvvvvvvvvvvv

LoG oF X
EETUREN LOG(ABS (X))

EETURN NEGATIVE OV&RFLUW
I, RETUEN ZERO
=INT(X)

Ar=SRR(1I0)*FRACTION-FART (X)

Ar=L

4
H
H
b4
H
v
H
v A e A
H I\v'“‘}(
4
H
¥
4
v
7

LoG

AND

i CHEDK
L

O BIT
CALL
L.D
CALL
JF

0G BASE E (X)),
BASE E(SQR(ID)) +

- LOG

IS AFFROX

ZxP(ITE)

P oIS

vvvvv

7 (IX)
NZ, LGERR1
IY.C1
CF
£y ZERO

A 3RD ORDER FPOLYNOMIAL.,
EEFERENCE FUNCTION IS

vvvvvvvvvvvvvvvvvvvvvvvvv

13
r

¥
r

WHERE  1/S@Rd10)y < ¥

SAVEXLOG

COSREOLDD
BASE E (10D

IMATED BY

ReZE2)Y WHERE £ = (X-1)

AND 0 TS

7 (R+1)
4TH ORDER.
2686,

FOR VALID ARGUMENTS

NEGATIVE ARG

LOGOL)

vy
r

13
r

%
¥

.
¥

N
¥

%
r

b
T

*
r
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LT T L Y

AT

¥

(] A, (IX+7) ;
OF f
JF 2 LGERRE

GET EXPONENT

ZERO ARG

TAEE LOG OF EXFONENT FART

010

SCALE

SUR 80H ;
L.D L.A ;
LD H. H
JR NC-LOLO H
LD H,OFFH

FUSH HL ;

TO 1/75RR010) < X
LD (IX+72),80H ;

LD IY,50R10
CALL MULT

EEMOVE BIAS

FUT IN HL

SIGN EXTEND
+ SIGHM

SAVE INTEGER
SRECLD

SCALE TOo O < X < 4

AFFROXIMATION FOR LOGARITHM

CONVER

ERRORS

rALL 5TO4 i
FUSH IX

LD IX. TEMF4
1.0 IY.21
Cal.l ADD H
For  IX

L0 IY,C1

caALL SUR H
LD IY.TEMF4
CALL DIVY

CaLL XX2 ;
1.0 Y, L0003

LD B3

CALL POLYL ;
CALL 5T06

LD HL : TEMFS
CALL LD H
LD I¥Y,.PLOD3
LD B,3

LALL FOLY
CALL MULT4A ;
Lo IY. TEMF&
CALL DIVI ;
LD IYLNSRIO
CALL SUR ;
CALL 5TO4 H

~e

-

-

T 1& BIT EXPONENT

FOF  HL ;
CALL FLOATL

LD IY.LN1OD

CALL MULT H
1.0 IY,. TEMP4
ALl ADD H
RET

SAVE X IN TEHMF4
SAVE PTE

K+1 IN TEMF4

Kl IN (IX)

STORE 2,218 IN TEMP4.S

EVALUATE (22

2 IN TEMFRA

LOoAD Z+2

EVALUATE P(212)

CALC., Z#P(Z+2)

CALLC ZR/0Q

SUR LOGE(SRR(10))
SAVE IN TEMP4A

FART TO FLOATING PT

GET INTEGER
FLLOAT IT

MEY BY LOG BASE E(L10)

FINAL RESULT

- . e A A & A A& a M

-



o

e M~ A & 0 M

-~ & a a =

-~ s & & & - =

LGERRL LD
SET
RES
RET
SET 7. (1)
JP OVER
*H TANGENT

HL  ERREOR
a9 (HED
7 (HLD

LGEREZ

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

THE AFPROXIMATION TO TAN(X*PI/4) IS

3 FOLYNOMIAL, @

FLAG LOG
TAEKE ABR:

OF NEG
VAL UE

SET NEGATIVE SIGN
LOG OF ZERO

(IN RADIANE)

(SAVE LOW 2 RITS ONLY)
1-¥
WHERE 0O <= X
17X

PR Y
PR A

<= PL/4

GIVEN BY:
BXT2)

IS ORDER 4
42864

i TANGENT ROUTINE

H INFPUT: IX PTS TO X

H OUTRUT: IX PTS TO TANCX)

b ERREORS: NONE DIRECTLY

H ALGORITHM: X 1= X%4/FI

H SAVE 1= INT(X) LAND I

H ¥ ot= FRACTION-FART ()

; IF SAVE IS 0,2 THEN X =
H o= TAN(X#*PI/4) .

H IF SAVE I% 0.3 THEN X 3=
; IF SAVE IS5 0.1 THEN X

; HKeP (X+2)

H WHERE P IS ORDER

; REFERENCE FUNCTION IS

vvvvvvvvvvvvvvvvv

= BY 4/F1

e L T
» -
z @

1.D IY.FOVRFI
CALL MULT

ALl BREE

LD Al

FUSH AF

AND 1

JE 2:7TR10

LD 1Y 021
CALL RSUR

i TAN AFPPREOX

TA10 CALL HX2

LD IY.2TAOQ3
LD B,

CALL POLYD
CALL 5TO6

LD HL, TEMPS
CALL LD

LD IY.PTADZ
1.0 B.3

CAaLL POLY
CALL MULT4A
FOF AF

FUSH aF

AMD 3

JF FE.TAZOD
CALL 3TO04

LD HL : TEMF&

vvvvvvvvvv

~a

.t e s

~a

ETIEPY

GET INTEGER,FREACTION

SAVE FLAG BITE

TEST FLAG

FLAG WAS O OR 2

CALC. I-FRACTION FART

SAVE ML Xv2 IN TEMF4, S

EVALUATE B(X*2)
SAVE 0

GET X2
EVALUATE F(X+2)

CALC, X#P (2D
GET 2 RBIT FLAG

FLAG
SZAVE

WAL
H#P

0 ok 3

vvvvvvvvv

R EEEE EE R %

¥7rr¥rYFCYCF
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CALL LD 7 GET @
LD Y., TEMF4 7 SET FOR Q/XP
JF TA30
TAZ0 LD IY,TEMP& v SET FOR MR/
TAJZ0 CALL DIVI

CALG. SIGN OF RESULT

- e wa

FOF  AF 7 GET FLAG
AND 2
RET Z i ON O OR 1
SET 7

FET
#H COSINE,SINE

T Y Y OY Y OYOYOYVOYTOTOYY YV OTYTY T Y Y YOYTY Y Y Y Y YTYTOYTY YUY v

v oY o ou vy vy T T Y T OYOYTOYTOYYYYYYYYYOYOYOYTOY
!1I#‘7!1.'1’!1’!’7!11?71!7!7!!7”!1!1!117711'771177

T v 13
77!7!’1!”777’

~a
~

~a
~e
~
~a
~e
-

~e
~a

i COSINE ROUTINE
H EFFECTIVELY ADDS PI/2 AND CALLS SINE

e
~

7’71171!17!71Y’!Y!I!!i?1’1177177'7!17'71’77711111711}17111!1!7!1?!!17
oS 1.D IY.FOVREFI
CALL MULT i SCALE BY 4/F1
CALL BRE 7 GET INTEGER, FREACTION
LD AL
ADD A, 2 7 ADD EFFECTIVE PI/2
JF 5110

YT vy r Yy v v
F”””f’!’7l”?.'.'!.".'7?”7’.'771.',??"?’1!71?””7’!?71”’?7?”717,717!

SINE ROUTINE

INFUT: I PTS TO X (IN RADIANS)
GUTRUT: IX PTS TO SINGH
ERRORST NONE
ALGORITHM: M 1= X*4/FI
SOVE = INT(X) LAND 7
X o= FRACTION-FART ()

MG MR s W g A Gy WA g M mg

IF SAVE IS 1,3,5,7 THEN X = 1-¥
IF SAVE TI5 0.3,4,.7 THEN X = SIN(H*PI/4)
IF SAVE I% 1,2:5,4 THEN ¥ = DOS(HsFPI/4)
IF SAVE IS 4,3,6,7 THEN X 1= -¥
H THE SINE AFPFROX FOR O <= X 4= FI/4 I53
H AEPOXT2)Y /7 (X+E)
H WHERE F I% A 3RD ORDER FOLYNOMIAL. & IS 2ZED ORDER.
H EEFERENCE FUNCTION I3 304&3.
; THE COSINE AFFROX 1S:
H FOXTEY /7 R(XT2)
H WHERE F I% A 2RD ORDER FOLY, @ I% 2ED ORDEER.
H REFERENCE FUNCTION IS5 3843.
;71;’?1;;;;;;;;!’!;;;;;111!17;,;F’P’;;;;;lfl’,7717’7!77’7!7’7;;;;;;;;;;;
SIN D IY,FOVRPI

CALL MULT 7oSCALE BY 4/FIX
CALL BRE 7 GET INTEGER AND FRACTION
LD Al
£110 FUSH AF PoSAVE 3 BIT FLAG
AND 1
JE 2, 5120 7 FLAG IS D,2,4.4
1.0} V.1

-& & A A A a M
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LALL
2120 FOF
FUSH
AND
JF

SIN APFROX

Cr R LT}

UINATIE
1.0
LD
CALL
CAaLL
LD

COS APPROY

{,ﬂ T

130 CALL
LD
(Y
CAaLL
cALL
LD
CALL
LD
LD
CALL
1.0
CAaLL

CALD SIGN

140 FOF
AND
EET
SET
RET

#H ARCTANGEN

RSUR

AF

AF

3
FO,5T30

HH2

IV, @5I02

B2
FOLYI
5TO6

poLALLD.

1 -
¢GET FLAG

; 1’:’215}76‘

i STORE

£

~a

HL . TEMFS

. LD

IY,Ps1I0
B.3
FOLY

. MULT4A

;OGET
2

s
kY

¥4
ANy

EVALUATE
;o SAVE

2]

e

A
Y

Xtz

&

IN TEMF4,5

REXeE)

i EVALUATE FOX+2)
HeP (2D

~<

1Y . TEMFA

. DIVI

L5140

KK

IY.qo02

B,2
FOLY1
5TO04

CALLT.

;DAL

;7 STORE

o

KR/ 8

A\
A

Xtz

IN TEMF&4,5

7 EVALUATE R{X+d)

HL : TEMFS

LD
IY.FCOO0
B.3
FOLY
IY.TEMP
DIVI

OF RESUL

AF
4
Z

7. 01X)

T

;O GET M+2

3

i EVALUATE P(X+E)

A

poLALD.

T

PGET FLAG

vvvvvvvvvvvvvvvvvvvvvvv

1’1!7!’??11777717”!!11!IY

i ARCTANGENT
H INFLT:

; GUTFUT:
H ERRORS:
; ALGORITH
H FLAG
H IF T
H Hovm
H IF F
H IF F

FOUTINE

IX FTS
X PTS
NONE

M: SAY
HE T

AN(RI/Z 82
ATN X))
LAG = |1
LAG = 2

TO X
TO ATNLX)

Eov= SGNOH)

F /e

(IN RADIANS)

K13/ (X+1),
TAN(FI/8)

(YA
e

TF TAN(3*FI/8) <= X THEN X:=1/X, FLAG:=1
<= X THEN Yi=
, WHERE 0

THEN X =

THEN X 1=

FLAGY=2

1 “ 1 o111
rrryrrrr

bl -

] - &= -

“s -~
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HapP (X{r2)

; Worm M#SAVE
1 TAKE ARS VALUE,
ATN LD A, (10

AND
FUEH
RES
LD
tALL
LD
JE
LD
CAlLL
JR

7 TANC(IXPI/8)
; TAEE 1/7X
CALL
1.D
JF
i TAN (FI/8)
H CALC

CAlLL
FUSH
LD
1.0
LAl
FOF
LD
LAl
.D
CALL
LD

AFFROX FOR

T ome e e

TZD FUSH
CALL
LD
L0
AT
CAlLL
LD
CAlL
LD
1.D
CAalLL
call
LD

80H

AF

7, (IX)
1Y, TAFI&
LF

B.0
CL.ATZ20
IY,.TA3FIA
LE

C,ATIO

<= X

NOW -«

REC
B.2

ATZ0

* s
f= X

5T04

IX
IX,TEMF4
IY. 21
ADD

IX

Y., 01
SUR
IY:TEMFP4
DIVI

Bl

ARCTAN

BL

HHZ
IY,2AT03
FOLY1
2T0A

HL  TEMPS
1.0
IY.PATO2
B,3

FOLY
MULT4
IY. TEMF&

%
b4

¥
T
%
¥

He13/(X+1)y NOW,

.
?

-a

~< e

AFPFROXIMATION FOR ATN(X) I%:
/
WHERE P IS 3ED ORDER FPOLYNOMIAL.
REFERENCE FUNCTION IS 3073

BEXE2)

vvvvvvvvvvvvvvvvvv T Y YT T T T EYYTYYYEYYOYTY
*FrYrry¥ryy¥YryIryrvyyyrvyryyvryryy¥rvryvyvyvrvyyrzy;

DETERMINE RANGE

GET SIGN

SAVE SIGN
MAEE POSITIVE
COMPARE TO 15T LIMIT
< TAN(FI/8)

COMPARE TO ZND LIMITY
< TAN(3*FI1/8)

SUB FROM PI/Z2 AT END

RECIFROCAL
SET FLAG TO 2

£ TAN(3Z*FPI/8)

ADD PI/4 AT END

SAVE X OIN TEMP4

K+l IN TEMF4

K-1 IN ACCUM

SET FLAG To 1

SAVE FLAG
SAVE X, Mt2

CALD,
SAVE &

BOKTED

GET Xt2

CALT POXTE)
HeF

.
¥

L
¥

13
¥

13
¥

~a

IS 4TH OEDER.

vvvvvvvvvvv
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CALL DIVI PoRER/ D

FOF  BL 7 GET FLAG
BRIT 0.8
JE 2AT30 7 FLAG IS5 0 OR 2

;o OSECOND INTERVAL (FLAG IS
LD IY.FI4

CALL ADD

JF AT4LO

BIT 1.8

\JF:: ?’;QT’;C\ H

INTERVAL (FLAG I3

1.0 IY.FIZ

CAaLl RsUR H

1}
ADD FI/ 4
AT30
FLAG

2)

Is 0
i THIRD
SUR FROM FI/2

GIVE RESULT SIGN OF ARGUMENT

ATAD FOF AF

RET Z

SET 7, (1¥)
RET

*#H POLY

i POLYNOMIAL

GET SIGN
STGN WAS FOSITIVE
MakE NEGATIVE

~a Me e

EVALUATOR

INPUT: I¥ FTS TO ACCLM

H IY P75 7O HIGHEST COEFFICIENT

H TEMFS CONTAINS X

; B CONTAINS ORDER (ORDER-1 FOR FOLY1)
H OUTFUT: IX FPTS TO RESULT

H (FOLYL ASSUMES FIRST COEFF. IS 13

FOLY FLSH
PlLUSH
JF
PUSH
FUSH
CALL
LD
CAalLl
FOR
FOpP
LD
ADD
DJNZ
CALL
RET

B H
Y ;
FOLYID
B

1Y H
ADD

1Y, TEMPS
MULT

1Y

E

DE, ~&
IY.DE
FOLY] 3
ADD H

SAVE COUNTER
SAVE DOEFF. PTR
PQLYI SAVE COUNTER

SAVE PTR

-

FT To X

e

FOLYLD

ARJUST PTRE

~a

COUNTER NOT O
FINAL ADD

FOLYNOMIAL UTILITIES

STORE ¥ TH TEMP4

DAL, X2

HHZ caLl
CALL
CAaLL
RET
LD
CALL
EET
#H CONSTANTS
SHE10 DEFW

STO4 ;
MUL T4

STOS

~

HULT4 IY, TEMF4

MULT

1603H pALL1EZE TTHLD 148

- & & & =

DEFW
DEFUW

7722H
Di&&H
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. a6 & & A » »

LNSR10

LN1O

LOGER

FOVREFI

TAFIE

TAZIFIA

FI4

RIZ

Poann

FEXDD

FEXDI

FEXOZ

gEXOD

BEXDL

BEXOZ

DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
NEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFUW
NDEFW
DEFKW
DEFW
DEFHW
DEFUW
DEFHW
DEFW
DEFYW
DEFW
DEFW
DEFW
DEFH
DEFH
DEF
DEFW
DEFW
DEFUW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFH
DEFU
DEFW
DEFUW
DEFW
DEFHW
DEFHW
DEFW
DEFW

£148H
1801H
9212H
L454H
8197H
J00EH
B8525H
2909H
8194H
LEOEH
8958H
8063H
B04A5H
2701H
3232H
L7 54H
8135H
1404H
JE2H
762K
8031H
4102H
1342H
2356H
817 3H
8507H
8139H
A963H
B074H
S701H
F6OTH
&732H
8195H
7101H
2857H
2575H
8038H
1705H
2180H
1599H
BalbH
di10aH
67 40H
292 1H
BIZIT7TH
8301H
3H12H
S901H
8228H
4904H
3376H
7455H
B406H
7002H
1493H
089 4H
8452H
S5P01H
43 37H
J&52H

ew

~-e

-

2. 3025

L8858

A1AED

24142

78539

1.5707

17157

5178.0

831.40

18,312

La97 . &

2709.3

159.37

Z 9G4

&annez

89438

13562

Tod

’”

816

-

Q&326

™
o]
~4
£
3

19}

E7ELR

I6D1S

14940

41523

497

Q%4

(&5

Q74

alé

406

&5

603

. T T T TN TN WY TN T R

A,
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o REXDZ

FL.oOO

FLOOL

FLOOZ

FLOOZ

aLood

RLool

gLOOY

RLOOZ

i BLOD4
FTADD

FTADI

FTADZ

FTADS

QTADD

BTADL

BTADZ

DEFU
IS 4
DEFUW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFUW
DEFHW
DEFHW
DEFW
DEFW
DEFU
DEFW
DEFW
DEFW
DEFW
DEFU
DEFHW
DEFHW
DEFW
DEFY
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
Is 1
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFM
DEFNW
DEFW
DEFW
DEFW
DEFW
DEFU
DEFW
DEFW
DEFW
DEFW
DEFUW
DEFW
DEFW
DEFUW
DEFW
DEFW

8303H

AHE502H
2LH52H
a8590H
B314H
2984H
3448H
B&EEH
B83IE8H
G701H
bbb4H
7029H
RIZSH
2782H
Thb4H
7115H
B8215H
J201H
1276H
L7 45H
B359H
LEB2H
5499H
G289H
8300H
S5801H
1860H
2796H
8327H
1483H
481 46H
B4 4H
B282H

D8O1H
A088H
3704H
8828H
Sné8H
8488H
D&40OH
84677H
4101H
8389H
H242H
B576H
S&684H
J149H
389 4H
B26T7H
J801H
79263H
HI64H
B857H
2e83H
0713H
&D51H
8735H
AG01H

~e

~a

-a

-

= 4 | S
26T L.HTE

~439 .4

&

2LQOBR Bl

J4B28 658

197.64 46297 035

~22. 74k

132.74

A

7&IG7 115

12454 259

~258.99 5489% 200

168.60 189462 727

-31.416 48448 28

rd

iN888 400,43 728

~89588 88,4400 677

14189,

B85435 276

~45649 31943 847

138463 794,66 357

-39912 09.518 035

13538

o

al

L7128 D51
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BTADZ

i RTADSG
FSI0D

FoI02

PSYI03

RETIO0

BEI01

REI0Z

PRSI0
FoOOND

FLOO1

FOO2

FLO0Z

peooh

Qo1

DEFW
DEFW
DEFUW
DEFW
DEFW
DEFW
DEFW
Is 1
DEFW
DEFW
DEFUW
DEFW
DEFW
DEFW
DEFY
DEFW
DEFW
DEFHW
DEFU
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFHW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
NEFW
5 1
DEFW
DEFW
DEFY
DEFHW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFUW
DEFW
DEFW
DEFW
DEFH
DEFW
DEFH
DEFW
NDEFHW
DEFW
DEFW

2738H
801%7H
B651H
D181H
5646H
D21%9H
8453H

DLEOEH
J464H
3733H
8700H
8181H
3960H
G787H
8641H
a903H
3099H
4969H
8464H
D182H
4807H
Q432H

259H
HE302H
A510H
NZiH
B7465H
GZ03H
2470H
7427H
8565H
7802H
?111H
8194H
8308H

2901H
J3905H
D54 6H
8704H
7483H
7056H
1539H
B8672H
3401H
J032H
84609H
BE54H
1281H
4331H
230eH
B334H
2901H
3905H
5944H
8704H
3402H
7767H
072iH

~

~

-1014.6 56190 253

20664 24,332 700

~181&60 2.9879 741

2699.9 I06%4 F64

~20.107 483229 459

263210 65.210

™3
o~
o

29270, 24277 463

278.11 91948 108

12905 29.465 904

~37456 7.0291 572

13432, 20098 454

~112.31 45082 334

12905 39.445 904

234467, 77310 725

e & A& A~ » » o »
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noon?

pORCO0D3
FATOO

FATOL

FATOZ

FATOZ

RATOOD

HATDL

RATOZ

BATOZ

HATOG

~e T mqa e

vvvvvvvvvvv

DEFW
DEFW
DEFW
DEFU
DEFW
IS 1
DEFW
DEFW
DEFW
DEFU
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFUW
DEFW
DEFHW
DEFHW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFUH
DEFW
DEFW
DEFW
DEFW
DEFUW
DEFW
DEFW
DEFW
DEFW
I5 1

FEFERENCES

8525H
neOzH
S169H
GLEELH
B373H

1602H
2306H
&907H
8372H
2203H
2066H
0170H
8333H
J201H
2370H
1698H
B8I40H
2801H
IB88H
2430H
8216H
160%H
2306H
&907H
B372H
G4HO3H
2868H
J139H
83234
2102H
N8035H
0Z83H
BIB4LH
8503H
4801H
08&5H

235H

GLOBAL

=X TERNAL
EXTERNAL
EXTERNAL
EXTERNAL
EXTERNAL
EXTERNAL

T T T T oYY OYTYYOTOYONN

TYy P FPYYGEFIYXrryryyryrrryrvyvrrzyy

P MISCELLANEQUS ROUTINES

T Y Y YT oYy vy
ryrr¥rvy vy

LMARE

LEEST
LBACK

2

1.0

RET
RET
RET
RET

*rovor

~e

~a

209,469

21&6.04

J22.66

132.70

12.888

216.06

384 .68

221.05

1819 473

23078 972

20700 133

23981 640

38303 416

23078 §72

28393 123

08830 284

48650 8

o
n

¢
i
r

FOW, IFOW, SRR, EXF,LOG, TAN, COS, SIN, ATN
ERROR, OVER ; UNDER,ZEROQ, ONE, 21

ADD, SUR, REUB, MULT . DIVI,REC

HALF
STO4,5TOS, 5T0L, TEMP4, TEMFS, TEMF&
LD,CP,FIN,FIXA,FLOAT,FLOATL,BRE
SREEB NORMLZ

13

T T T YT OYTOYOYYOYOYOYOYTOTOTOVYY

STORE PTR FOR DTOR

Yy FYFFYYI XYY FYEY

(FOINT) . HL

¥y oY oYYy

REBUIRED AS EXTERNA

LS FOR MATH PACKAGE

T Y Y vy ¥ ¥ Y Y Y VY YYOEEYOYYYYYOYYOYTEYYYEYYOTYIYYYYY
FYF¥PYFryrry¥rryvyyvyv¢vyyy¥yys¢y¥vrvyyvyvyYyyy¥vyyrryrrrrrrvvvrezez?

-
~
-
-
.
~
e
o
-
-
-
~
~
~
~
~a
~a
~a
-
~a
~a
-
-
~
~
~
~a
~
~
~
-
-
~
-
~
-
~a
~-a
~-
~a
~e
~a
~
-
~a
~a
~a

v
¥

~e ms wa

ENTEY FOR LUNSUCCESSFUL DTOB (NO DIGITS
DUMMY ROUTIME (BAC

NORMAL

RETURN, IF

K UP PTE FOR BASIC)
SOME KIND OF NUMBER

FOLUND )

FOUND
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~ . & &

LT T T

a6 A A& A A~ »

LLIM

LINLD

SOF
FOINT
ERROR
TLLNUM
OVREFLUW
UNDFLW
DVYDZRG
SORNGN
LOGNGN

N M g

PUSH HL

1.0 HL (FOINT)
1.0 A, (HL)

INC HL
R !

JE Z2,LINIO

L0 (FOINT) »HL
FOF HL

RET :

RET

DEFS
DEFR
EQ

Eau

ER

EGU

B

Eau

F

RIS N

REFERENCES

GLOBAL

e as s ma

LRI T

L L L L TR P T

ERROR, SCP, LMARE, LREST, LBACK , RCZ, LIN

SAVE HL

GET FTE

GET MEXT CHAR
ADVANCE FTR

IGNORE BLANKS
SAVE PTR
RESTORE HL

STRING COMPARE

TEMF FTR STORAGE

ERROR FLAGS FOR MATH PACKAGE
TLLEGAL NUMBER (DTORB)

OVERFLOW

UNDERFL.OW

DIVISION BY ZERO

SRUARE ROOCT OF NEGATIVE NUMBER
LOG OF NEGATIVE NUMBEE




-~

- -~ -~ -~

- n 6 ~

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

v CALCULATOR FROGEAM USING BCD MATH FACHAGE

TY Y Y OY OYOYOYOYOYOYOYOYTYOYTOYOYOYOYYYOYOYOYOYYYOYVY YOS Y OYOYOYOYYYOT ¥ OTY T T T TYTEYYYTYTEYTLYOTYOYYOTYIYOTYYTVYOYOY

INIT .D (55F),5F POSAVE STACE PTRE
CALL INOFN 7 OFEN TTY INFUT
CALL OUTOPNM i OPEM TTY QUTRUT
CALL RANDMZ

INITLIO LD HL CLESCR
CALL OUTETR 7 CLEAR SOREEN
1.0 HL HEADNG

LL QUTETE 7 PRINT HEADING

Ll MENU i PRINT MENU

LL CLEALL 7 CLEAR REGISTERS

E A

(ERROR) A ;7 CLEAR ERROR FLAG
IAIL DFYALL 7 DISPLAY REGISTERS
CALL DPFYMEM ;o DISPLAY MEHMORY

Dar i

3-:2)2)3)

Y
kY

™ w2

MAIN LOOF

H
LOOF

HL, CLELIN
QUTESTER ;7 CLEAR INFUT LINE
A (ERROR)
A 7 CHECK FOR ERRORS
HL , EREMEG
2, 0UTSTRE 3 FRINT ERRORE MESSAGE
INCHE v GET A CHAR
HL . ERREOR
(HLLY . 0 ;7 CLEAR ERRORS
2, L0O0R0S ; ENTER NUMBER
1[]1
JF Ly LOOFPL0 ;i NOT A DIGIT
CrF TeT4]
JE NC,LOOFIO 3 NOT A DIGIT
LOOPOS  CALL NUM ;oA DIGIT
LOoRio  CF TE?
JF Z:INITIO i RESTART
1.0 HL,LOOZR 7 SET UP FOR ZERO ARG OFS
LD IX.REGTY
FUsH HL 7SET UR RET ADDE
CF THT
JF 2 RND
P i
JF £y ZERO
(M TR
JF Z.F1
cr Tt
JF 2. DUP 7 DUPLICATE
cF TR
JF £ HEME
LD IX REG4A ;i SET UF FOR UNARY OFS
LD HL LOGUN
EX (5P, HL ;7 SET NEW RET ADDR

Pl
ot
i

LR = N e
=

3

O3S T :
MR TTOTDTZOD T
-

Cr T
JF 25 SRR 7 SRUARE ROOT

oF TET
JF 2. EXF

o -~
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LOOZR

LOOBIN

LOOUN

LF
JF
cFP
JP
NS
JF
CF
JF
R
JF
P
JF
R
JF
R
JF
(NS
JF
CF
JF
CF
JF
(M
JF
LD
1.0
LD
oF
JF
CF
JF
LF
JB
cF
JF
oF

\j F'

CF
EET
1.0
EX
LF
RET
L0}
LD
RET
CALL
JF
LD
1.0
LD
LDDE
CALL
JF

LD
L.D
CALL
cabl

T
22 L0G
T
£ TAN
7[:7
2,005
ror
251N
AT
rATH
Ty
2 REQ
T
C oy BRE
I’
+ INT
B’
7:ABS
rNr N
£ NEG

YR
£

7. XEH
3”7

7 MEMW
I¥,REG3
IY.REG4

~d -4 ™d

~ Mdo.

HL,LOORIN

(5F) . HILL
’+7 -
£.ADD

r 7

2, 5HR
7&!

2 MULT
f'jl’
2.DIVI
Y.'r.l'

2y FOW
707
HL,LOOF
(5P HL
0ODH

Z

AO0FFH

(EEROR) . A

FUSH
LOOF

HL,REG4-1
DE,REGT~1

T
7

e

s A e e

“a

3
y

BONUMSTZ%2

DEYALL
LOOF

HL: DREG4
IX:REGA
DFEYR
DPYROU

1

k4
?

¥

SET UP FOR BINARY OFS

NEW RET ADDR

ADDITION

FOF COMMAND

SET UP FOR OTHERS
NEW RET ADDE

CR

CR 1% ENTEE

FLAG COMMAND ERROR
ALL UNDEFIMED CHARS

b

SR

CORY REGL,Z2,2 INTO 2,24

REDISFPLAY REGS

REDISFLAY REG4
DISPLAY ROUNDED REESULT
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- o

JE

LOOF

*¥H SPECTAL OFERATIONS

DIGITS .,
D ARORTE

INITIALIZE

Un L.D
1.D
LD
LD
LD
1.0
NUMLIO LD
INI
DJNZ
L0
LD
1.D
LD

A DIGIT HASL

r EY N’
ENTER MODE

BUFFER,

(INBUF+1) .43
ﬂ,l_'.'
(INBUFY. & 3
HL: INBUF+2
(INBFTE) s HL;
B, INBLEN~2
(HLY, " 7 H
HL

NUM1O

AN

(NFLG)Y. A ;
AENTLEN+Z
(ENTERL)} A 3

FLAG,

INFUT A& NUMBER AND FUSH IT
ARE ACCEPTED

ALREEADY BEEN TYFED

COUNT, FPTE
SAVE FIRST DfGIT
INIT SIGN

INIT FTE

INITIALIZE RUFFER

CLEAR EXP FLAG

INIT COUNT

i CONVERT AND DISPLAY INBUF--REGT

i SEND ERROR

NLIMZ0 1.D
LAalLL
(AT
LD
1.0
AND
LD
JE

3
¥

MESSAGES

HLENTERL
OUTETE ;
INCHRE ;
B A ;
A (NFLG)

f ;
A B ;
NZ ., NUMZ5 ;

FROCESS MANTISSA

L
JE
CR
JE
NUMZS cF
JE
LF
JE
LR
JE

70!

o NUMES H
Y{?f+1

oy NUMA&D ;
2 NUM&D ;
’El

2y NUM&S ;
”\'ll

2y NUMES ;

DIZFLAY ENTER LINE
GET A CHAR

SAVE CHAR

TEST FLAG

RESTORE CHAR

IN EXFONENT FART

NOT A DIGIT

A DIGIT

A DECIMAL PT

SET UF FOR EXFONENT

MEGATE

; END OF NUMBER INFUT, PUSH RESULT

13

NUMZD I
JE
FOPR
JF
FHEH
.0
LD
CALL

NUM32

’D!

NZ, NUMZZ ;
HL ;
Loop ;
AF H
HL » TNBUF
ITHREGT

DTOR H

NOT DRELETE
KILL RET ADDR
IGNORE NUMRER
SAVE THIS CHAR

CONVERT NUMBER IN REGT



w

. & &

-

- - -

e o~

® o & & ~» =~

CALL
Ln
CalL
FOF
RET

o owe e s

UM3GS CE
JE
CP
JE
NUM37 CP
JE

FUSH

HL s CLELIN
OUTETE

AF

FROCESE EXFONENT PART

ID!

L NUM3T

79’+1

Ly NUMED

"\J’

NZ ., NUM2O

NEGATE EXFONENT

NUM&D LD
LD
P
JR
LD
JF
NUMSD LD
JP

v
r

HL s (ESGFTR)
Ay (HLD

¥+I

25 HUMS0
(HLY » 7+ 7
NUMZO
(HLY , 77
NUMZO

i NEGATE MANTISEA

NUMSS L0
CF
JE
1.0
Ln
JP
NLIMS7 Lo
LD
JF

i STORE CHAR

HUM&D CAalLL
JF

i SET EFLAG,

WNUM&S CALL
L.D
LD
L.D
LD
CALL
JF

NUMZ0 1.D
1.0
LB
oF

A CINBUF)
!_‘_I

2 NUMS7
Art+r
(INBUF) . A
NUM20
A:”’"'
(INBUF) - A
NUMZ0

IN INBUF

NUM70
NUMZ20D

ADJUST COUNT,

NUMZ0O
AOFFH
(MFLG) (A

(ESGPTR)Y S HL;

AL
NLIM7 0
NUMZ0

B.h
HL.: (INBFTR)
A, (ENTERL)

ENTLEN+INBILEN

v
7

13
¥

v
’

v
4

13
7

r

%
¥
i
F
¥
¥

FUSH REGT ONTO STACK

CLEAR NUMBER DISFLAY

NOT A DIGIT
A DIGIT

NOT NEGATE

GET PTR TO SIGN
GET SIGN

FOSITIVE

GET SIGN

FOSITIVE

STORE CHAR

FTE
STORE E IN INBUF

TUREN ON FLAG
SAVE PTE TO SIGH

DEFAULT EXF SIGHN

EOUTINE TO STORE INTO INRUF
RETURNES PTRE VALUE IN HL

SAVE CHAR
GET FTR
GET COUNT

. 'Y - a e o6 a e - &6
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RET
TN
LD
LD
INC
1.0
EET

DUF DURLIC

b B R T

3UIF LD
LD
LD
LDIE
RET

i EXCHANGE RE

HiH LD
1.0
LD
LDDE
LD
LD
LD
LDIR
.0
LD
CALL
RET

EXIT To RIO

RIO 1.D
RET

FI REOUTINE

PI FUSH
FOF
LD
LD
LIDVIR
RET

i MEMORY READ

HEME CALL
JE
FLISH
FOF
LD
LD
LDIR
RET

HEMRE?S  FOP
JFP

i MEMORY WRIT

v
¥

2 ;O LOUNT MAX, IGNORE
A ;O TNCOIT

(ENTERLY. A

(HL})Y B P OSTORE CHAR

HL. .

(INBPTE)  HL

ATE TOP OF STACK

HL s REG4
DE,REGT
BL,MUMSTIZ
7 DOPY REGL TO REGT

GISTERS
DE,REGT+7

HLRBEGT-1 7
PO NUMSTIZ#2

U 3
=Zm
i3]

—

[REERES

COPY REGZ.4 TO REG4L.T

~e

HL REGT
DE,REG3
B NUMETE
i DORY REGT TO REGZ
HLDREEGS
ITX REGE
DEYR i DISFLAY NEW REGZ

SF, (SEFR) ;7 RESTORE SF
i RETUEN TO RIO

RETURNS PI

IX ;o CORY IX TO DE
DE

Hi s CFT

BC,NUMETZ

GETDIG

L MEMESS
IX

HL
DE,REGT i BT TO TEMP REG
BC,NUMSIZ

GET MEM ADDE
ERFOR
CORY REG FTR TO HL

R N ]

v DOPY Val Uk

HL. i THEOW AWAY EET ADDE
LOOP

E
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HE MY CAaLL GETDIG 7 GET HMEM ADDE
RET i ERROR
FUSH HL 7 SAVE DISPLAY PTR
FUSH IX 7 CORPY REG PTR TO DE
FOF  DE
LD HL ' REG4 yOSRDC IS REGA
1.0 RBCoNUMETE
LDIE 7 COPY REG4 TO MEH
FOF HL P GET DRY PTR
CALL DFYER 7 REDISFLAY MEM REG
RET

*H SPECIAL FOEMATTING

DPYROU LD HI.,REGS 7oaRC
LD DEREEGT
1.0 BO,NUMETZ A ,
LDIR 7 DOPY REG4 TO REGT

LD
LD
LD
LD

TR BEGY

IY,ROUCON
A, (IX+NUMSTIZ
(IY+NUMSIZ-1),A

ROUNDING CONSTANT
~1)

1.0 A (IX) 7 GET SIGN

AND  B0H

LD (IY)Y:A

CALL ADD ;7 ROUND TO 10 PLACES
i CLEAR DISFLAY AREA

DEYROS

LD
1.0
LD
INLC
DJNZ
.0

HL DREOU+ADRSTZ+1

B,18
(HLY, " 7
HI.
DFYROS
HL, DREGT

-~ a & 6 & & & & & »

® 6 &6 & &6 » & » & & & & »

PLSH HL i SAVE HL

CALL BTOD ¢ COMVERT NUMBER

EX AF . AF7 7OSAVE EXFONENT IN A7
PoBET UP HL FTING TO INFUT, DE TO OUTFUT STRINGES

FOF HL p GET PTR TO ASCIT STREING
LB DE:DROU+ADESIZ+L: OUTRUT PTR

; CHECE FOR ZERO INFUT

HORE A i CHECK FOR ZERO

CP (IX+7)

JE £ 5TRSO0 PO INFUT IS JERO
i CALCULATE # SIGNIFICANT DIGITS

FUSH HL

1.D B,10

ADD  HL,BO

1.0 A, 707
STRID CF (HL)?

JE NZ,STRZ20

DEC HL

DEC .

JE HZ,STRIO

FOPR HL

SAVE INFUT PTE

MAX COUNMT

FT To LAST DIGIT
ASCITI ZERO

COMPARE DIGIT

DIGIT IS SIGMIFICANT
DECE FPTR

RECE COUNTER

COUNTER HNOT ZERO
RESTORE PTR

M N MK A MY e S M e e
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GTREN

v
1]

JE STEZO }THIS JRE SHOULDN'T HAFPEN
PFOF HL ;7 RESTORE FTR

7 BET SIGH

7

i CHECE
i PRINT
STRID

i CHECH

i FEINT

STRAD

FRINT

L e e e

TRSO

i CHELCE
STRE0

T
¥

1.0 s (HL)
1.0 (DE)Y A
INC HL
NG DE

IF X = 1

EX AF « AF? 7 GET EXFONENT

LD B.A 7 SAVE IN B

AND A

JE 2+ 5TR4D 7 EXFONENT IS ZERO
JF M:5TRAD 7 EXPOMNENT I3 < 0
P 11

JF N, STRED 7TOO BIG

NDIGITS TO LEFT OF DECIMAL FT

LD A, (HL) ;7 GET CHAR

LD (DE)Y.A P STORE IN STRING

INC HL i ADVANLCE FTRES

INC  DE

DED  © 7 DECRE # SIGNIF DIGITS
DJNZ STR30 7 EXP COUNTER MNOT ZERO

IF ANY SIGNIFICANT DIGITE LEFT

LD AL 7 GET # DIGITE
AND A

JF M:STRI0O ;7 NONE LEFT

Ji £:5TR100 ;i NONE LEFT

DECIMAL FT

1.0 Ayt

1.0 (DEY - A

ING DE

SIGNIFICANT DIGITS TO RIGHT OF PT

LDIR v (B IS ZERO, © IS COUNTER?
JE STREL100

IF NUMBER WILL FIT IN 10 FLACE FRACTION

LD AL P GET # S5IG DIGITS

SUE B ADD # LEADING ZEROS

LF 11

JE N, STRED i WON'T FIT, USE E NOTATION

~

P QUTRUT DECIMAL PT AND LEADING FEROS

v
1

LD A7

L0 (DE) A

INC  DE

Ln A, 707 POASCIT O

- - a _~

-~ a - »
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STRN 1.0 (RDEY A
ING DE
INC B
JE NZ,STR70
JE STR30

TRAD L.D B, 10
DI
LD A7
LD (DEY,A
ING DE
LDIR
INC  HL
INC ML
INC ML
INC DE
I.D BL,5
LDIR
JR STRLOND

P OUTRUT A ZERO

STRSD LD A, 07
ING  DE
LD (DEY . A

STRLIO0 LD HL ., DREOU
CALL QUTESTR
RET

#H UTILITIES

¥

DILFLAY A REGISTER

v
¥

R

v
7

STORE A O

aAbY PTE

INC COUNTER

COUNTER NOT D

GO PRINT SIG DIGITE

USE E NOTATION FOR NUMBER

#DIGITS
TEANSFER LEADING DIGIT

DECIMAL PT
FEST OF DIGITS
SEIF 3 DIGITE

SEIF A SPACE
CHARS LEFT IN EXP

DISPLAY IT

; HL PTS TO DISPLAY BUFFER
; I¥ PTS TO REGISTER VALUE

DFYR FUSH HL
PUSH IX
FOF HL
1.0 DEREGT
LD B MUMETE
LDIE
1.0 THREGT
LD HL DREGT
CALL BTOD
PO HL
FUSH HL

LD BL,ADRSIZ+3

ADD  HL BT
EX DE . HL
LI HL DREGT

1.0 BLNUMDIGHL

LDY

LDI

LD A 77
LT (DE) A
INC  DE
LDIR

Lo Ayt
LD (DE) A

LT

T
¥

T S

13
¥

%
7

¥
¥

HAVE QUTFUY FTE
CORY IX TO HL

DEST IS TEMF REG

COPY EEGISTER TO TEHF
PT IX TO IT

FT TG TEMF DFY REG
CONVERT TO AZ0II

GET FTR

FT TG SIGHN BYTE

FT T BTOD OUTFUT

CORY SIGH
CORY FIRST DIGIT

DECIMAL PY
CORY REST OF DIGITE

BLANE

”~ L -~

a a a »
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INC  DE

INC HL

|1 By NUMEXP

LDIR i EXPONENT

FOFP  HL ‘

CALL OUTETE ;7 PRINT RESULT
RET

i PUEH, DRFYALL
VALUE IN TEMF REG IS FUSHED ONTO STACK
ALl REGISTERS ARE REDISFLAYED

FUSH LD HL : REGY i SOURCE

1.0 DEREGL 7 DEST

LD BC, NUMETZ%4

LDIR PMOVE ALL VALUES UF 1
DRYALL LD HL, DEEGL

LD I REGL

CALL DRYR

LD HL, DREEGRE

LD I REGE

CALL DPFYR

.0 HL, DEEGS

LD [XREGS

Call DPYE

LD HL, DREEGS

LD HrREGEH

CALL DRYE

CALL DFYREOU ;7 DISPLAY REOUNDED RESULT

RET
i CLEALL CLEAR ALL REGISTERS
CLEALL HL,REGT
BoMUMSTIZ#*13
(HLY . D
ING HL
DJNZ CLREALOD
FET

L
L
..

e

CLEALD

i DISPLAY MEMORIES

DFYMEM LD HL , DMEMO 7 FIRST MEW REG
L.D ¥ MEMD
] BE.1i0
DPEYMLIO PUSH BC
FUSH HL
PUSH IX
CALL DRYE
FoF  IX
LD B, NUMSITZ 7 DISPLAY SIZE
AND  IH.BLC i PT TO NEXT DISPLAY
FOF  HL
LD BC,DEIZE+]
ADD  HL B v PT TO NEXT REG
FOF B
DJNZ DPYMID 7 COUNT NOT D
RET

COUNT

SAVE TOUNT
SAVE REG PTR
SAVE DRY PTE

e N T

i DISPLAY MENU

- -~ -~
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13

HENU

P GETDIG
7
GETDIG

GETDLN

GETRZO

GETRIN

GETHGY

1.0
CALL
LD
CALL
LD
CALL
LD
sALL
.D
Al
LD
cAlLL
RET

GETS
INFUTS
ADDE TO
RETURNS

CALL
P
JE
CF
JR
AND
LD
XOR

LD

ADD
DJNZ
LD
1.0
.0
ADD
EX
LD
1.0
LD
ADD
DUNZ
LD
ADD
AKD
RET
NS
SCF
EET
LD
LD
RET

HL » MENUI
OUTETR
HL s MENUZ
OQUTSETE
HL » MENLI3
OUTSTR
HL s MENU4
QUTETR
HL s MENUS
OUTSTR
HL » MENUS
OQUTETR

ADDRESSES

FOR HMEMORY OFERATIONE
CHAR. MULTIFLIES BY NUMSIZ AND DSIZE.

REG AND DRY FTERES
SUCCESSFUL

CY IF NOT

INCHE
7[}’
L,GETDRG
-2

NG, GETRSG

OFH

G A

fi

B NUMSTZ
A
GETDZ0
IX, MEMD
E/A

D0
DE ., HL
E,i

D0

-
y

L3
¥

7
r

v
?
£4
r

T
¥
k4
r
*
14

GET A CHAR
NOT A& DIGIT

NOT A DIGIY
CONVERT TO BINARY
SAVE IN O

CLEAR A

MULTIPLY BY NUMSIZ

FT To FIEST REG
PUT RBESULT IN DE

FT TGO ADDRESSED MEM
FUT DISPL IN HL
FUT ORIGINAL VAL IN DE

RyDSIZE+1-NUMSIZ

HL . DE
GETRIO0
DE, DMEMD
HL . DE

A

T["})‘

—p

A
Ay OFFH

(ERROR) . A

*H I/0 UTILITIES

¥

i INFUT FILE OFEN

INCOPN

LI
1.0
(Y
call
RET

IY, INVECT

(IY+1Y . 4
(I¥Y+4):0
SYSTEN

v
r
02
¥

€
r

°
¥

1
7

- g e

MULTIPLY BY DEIZ

FT To FIRST DRY
FT TO ADDRESSED MEM DPY
oY OFF

TUEN ON Y FLAG
DELETE COMMAND

FLLAG ERRGE

FT TO VECTOR
OFEM
LEN

a A& 6 ~» H a »

- ] o s
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OLTOFN LD IV, 0TVECT 5 PT TO VECTOR
1.0 (IY+1): 4 ;7 OFEN
Ln (IY+4),0 i LEN
cAaLl SYSTEM
RET

ITNCHE INFUT 1 CHAR
RETURNED IN A

ITMCHE 1.0 1Y, INVELT
1.0 (IY+1?Y,00H v READ LINE
LD (IY+4), 1 DATA LENGTH
1.0 HL s INCBUF
LD (IY+2) . L 7 DATA ADDE
1.0 (IY+3}),H
CALL SYSTEHM
LD (IY+1),40H 7 READ STATUS
1.0 (IY+4),1 7 DATA LENGTH
LD ML, ESTAT 7 GET CSAT ADDE
LD {(IY+2) L.
LD (IY+3), H
CALL SYSTEH
LD A, (CETAT) 7 GET FLAGS
BIT 5,A
JF 2RIO ESD PENDING
1.0 A, (INCBUF)Y 7 GET CHAR
BIT &,A
EET 7 7 NOT UPPER CASE
RES 5.4 MAKE UFPER CASE
RET

~-

~-a

~a

pQUTETR QUTPUT & STRING
; HL PTS TO COUNT FOLLOWED BY STRING
GUTETRE LD Ay (HL) 7GET DOUNT
1.0 IY,OTVELT
LD {(IY+1),10H 5 WRITF ASCIX
.0 {I¥Y+4).,A
IND HL
LD (IY+2), 0
LD (IY+3) . H
CALL SYSTEHM
RET

7 VECTORS

INVEDT  DEFBE
DEFR
DEFUW
DEFW
DEFW
DEFW
DEFE
DEFW
OTVECT DEFE
DEFR
DEFH
DEFW
DEFW
DEFH

Foee I vt e R s Y S % s e e e s e R

s, i

-~



DEFBE O
DEFW 0
#H CONSTANTES, WORE AREAS

i ERUATES
ASCESC  EOU 1EH i ESCARPE CHAR
SYSTEM  EQU 1403H

NUMESIZ FEau 8
NUMDTE  ERU 13
HUMEXF  E&U 4

SIZE OF DATA
NUWMBER OF SIGNIF. DIGITS
NUMBEER OF EXFON DIGITS +

~a M e

- & & ~ & & a e O

. e -

® e o »

¥

;o CONESTANTS

LRI

EOUCON

T ome e G

EADNG

v
¥

POMENU L

MENUI

MESSAG

DEFW 1403H ;
DEFW 2215H

DEFW 3565H

DEFW 8190H

DEFW O

DEFW O

DEFW 500K

DEFW 0

ES, STRINGS

DEFE Z7+ADRSIE
ADDR 1,20

DEFM "2 8 0 LA
ITNES

DEFE &4O0+ADREIZ
ADDE 4.8

141592653590

DEFM 7+ Y+X !

DEFM 70 SRR () '

DEFM T TANCX) !

DEFM "V L/X ’

DEFM "{ EXCH X.¥ 7
MENLIZ DEFR &0+ADRSTE

ADDE S, 8

DEFM - Y-X !

DEFH "E EXP O !

DEFM 73 SIN(Y !

DEFM "N CHG SGN '

DEFM "= DUPF X ’
HEMLT DEFE &40+ADRETZ

ADDE 4.8

DEFM "% Y#X i

DEFM 7L LOGOK) !

DEFHM "0 D0S(X) !

RDEFH "B ABS(X) ’

DEFM "0 DEL/PGR ’
MENU4 DEFR 6O0+ADRSTE

ADDR 7.8

DEFM 77 Y/X !

DEFH "# RANDOM !

DEFM A ARCTANCH)Y 7

DEFHM 'F FRACTION 7

HENUS

DEFM "RE<N: READ
DEFE &A0+ADRESIZ

2o

AT OR

e,

- A, & & &

Y s
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ADDE 8,8

DEFHM 7% Y*¥ !
DEFM "2 ZERO ’
DEFM "F PIX !
DEFM "I INTEGER '
DEFM "WINX WRITE 7
MEMUA DEFR A0+ADRESIZ

ADDE 9,8

DEFHM 7 !
DEFM 7 !
DEFHM 7 ’
DEFM T<ESC: EXIT 7

DEFM 7E CLEAR ALL

DRSIZ
ADRDRE 22

A
'yl
DEFM "ER
NOF DEFBR
DEFR
CLELIN  DEFR 39+2%ADRSIZ
ADDE 22, v ROW 20, QOL 1
DEFM 7 !
DEFM '
ADDE FOW 20, COL 1
FEMFTA DEFE
ADDR
DEFE
FRSTDG  DEFS
FEOMFT DEFE
DEFB
CLESCE  DEFB
CLEAR

ERREMSE  DEFR S5+

ROR?’

- s w T

r

-

R
™3
-

3+
-~ Do
e T3
=
o
d
~d

;o ROW 20, 0oL

RS
"o

-

™
sl
oy
e
A ]

T s b R PP

DISZFLAY BUFFERS

“a e wy

DEIZE Eol ZE+ADRSIZ
DREGL DEFR DSIZE
ADDR 13,8
DEFM * 7
DEFs 20
DREEGE DEFB DESYZE
ADDE 14,8
DEFM 7 7
DEFS 20
DEEGR] DEFE DEIIE
ADDR 15,8
DEFM 7Y 7
DEFS 20
DREGA DEFR DSIZE
ADDR 1é&.8
DEFM "X 7
DEFS Z0
DREGT DEFS NUMDIGHNUMEXP+Z
DHMEMDO DEFE DSIZE
ADDRE 13,40
DEFH "0 7
DEFS 20
DMEHRI DEFE DSIZE
ADDR 14.410
DEFM 71 7
DEFS 20
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DMEMZ DEFE
ADDE
DEFH
DEFZ
DEFE
ADDE
DEFHM
DEFS
DEFE
ADDE
DEFHM
DEFS
DMEMS DEFE
ADDE
DEFHM
DEFS
DEFE
ADDR
DEFHM
DEFS
DHEMT7 DEFE

ADDRE

DEFH

DEFS
DMENME DEFE
ADDRE
DEFH
DEFS
DEFE
ADDE
DEFM
DEFS
DROU DEFE

ADDERE

DEFS

DMEMI

DMEM4

DHEME&

DMEWT

(3
£

i REGISTERS

REGL DEFE
REGE DEFS
REG3 DEFS
REGS DEFS
REGT DEFS
MEMO DEFS
MEMI DEFS
MEMZ DEFS
MEM3 DEFS
MEM4 DEFS
HEMS DEFS
MEMS DEFS
HEMT DEFS
MEMS DEFS
HEM? DEFS

¥

BUFFERS

ENTLEN EQU
INBLEN EQU
ENTERL DEFS

ADDR

DETZE
15.40
20
DEIZE
16:40
’3 ¥
20
DEIZE
17.410
'é' 7
20
DETZE
18:40
'5 7
20
DEIZE
19.410
!6 ¥
20
DEIZE
20.40
77 ¥
20
DEIZE
21:40
75& ¥
20
DEIZE
22:40
7(? 14
20
18+ADRETIZ
19.10
18

NUMSIZ
NUHMSIZ
NUMESIZ
NUMSIZ
NUMSTZ
NUMSTZE
NUMSIZ
NUMSIZ
NLIMESIZ
NUMSTE
NUMSIZ
NUMEIZ
NUMSIZ
NUMSIZ
NUMEIZ

7+ADREIZ
30
1

22.1

R

SIZE OF ENTER
SIEZE OF INBUF
MEG LENGTH

ENTER

MESSAGE

MSG
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TNEUF

MFLIG
INBFTE
ESGRFTR
TNORUF
CETAT
S P

DEFM "ENTER:Y 7
DEFZ INBLEN

DEFS
DEFS
DEFS
DEFE
DEFS
NDEFS
DEFS

IR X, B RS

: REFERENCES

By

AnM #1

LINK #=6401H) AL

EXTERNAL
EXTERNAL
EXTERNAL
EXTERNAL
EXTERNAL

=H{TERNAL

e M WA Ma e e e

EXF SIGN MAY GO HERE
NUMBER FLAG

FTE IN INBUF

FTE TG EXF SIGH
INFUT LCHAR

CONSOLE STATUS

SAVED STACK FPTE

DTOB,BTOD

ADD L SURMULT,DIVI.FONW
INT,ABS, SGN,BRE, END

REC, NEG, RANDMZ - ZERO

SR EXP,LOG, TAN,COS, STN, ATH
ERROR

CAL (M NOL Oo=CAL.OBJ)
DMATHM DMATHD DMATHL DMATHZ (NOM}

;- )

-~

= - ] » - - o~

A .



- & & » » & »

]

o

- M, o .

® 6 & & & &

#H O MULTIFLICATION

& BYT

BY

MULTIFLYICAND IN E

FRODUCT

HFE&a

MFB84A

*FJFET

; MULTIPLIER IN i

XOR
1.0
EF
JE
ADD
FRA
EE

IN AE

A

B.8

E

NIZ, §+3
AL

E

DJUNZ MFPEEA

RET

& BIT BY

MULTIFLICAND IN DE

FRODUCT

; MULTIFLIER IN AC

MF1é&

MFP1&1

HFPi&d

*#EJECT

7
1
!
P
r
7
7
H

FE4

MP241

MP242

LD
1.0
REA
ER
JE
ADD
DA%
RE
REEA
R

DJNZ

RET

24 BIT BY Z4

HOR
1.0
LD
.0
F" " a(
RE
RE
EE

AYAYE
NFSWAN

JR
AnD
AD
ERA
RE
RER

IN HL AL

HL. 0
B.lA

Iz
NC,MFLI62Z
HL . DE

H

L.

"-u

MF1&1

HULTIFLICAKND IN GDE
MULTIPLIER IN H7 LD
FRODUCT IN AHLHTL™D?

MEMPE242E
HL . DE
AL

H
L.

& BIT UNSIGNED

i e ws M wa e

¥
¥

®
¥

ST P

e s e

MULTIFLY 306 CYOLES AVE,

CLEAR ACCUN

SET COUNTER

18T MPLIER BIT IN Y

BIT WAS A D

ADD MULTIPLICAND

ROTATE ACC-MULTIFLIER INTO 2V

COUNTER NOT O

16 BIT UNSIGNED MULTIFLY 930 CYCLES AVG.

LEAR ACCUM
—ET COUNTER
18T MPLIER BIT IN OV

MPLIER BIT IS O

ADD MULTIPLICAND
ROT ACC-MPLIER INTO OV

COUNTER NOT O

BIT UMEIGNED HMULTIPLY 2022 CYDLES AVG.

CLEAR ACCUAH

SET COUNTER
ALT BANE
FOT 15T MPLIER BIT INTO OV

MAIN BANEK
MRLIER BIT WAS 0
ADD MFLICAND

EOT ACC-MPLIER INTO Y
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E XX POALT BANE
FR H
EE L.
f i
B i MATN BANEK
DUNT MPZ41 pODOUNTER NOT 0O
RET
*EJECT

POAT OBRIT OBY 32 BIT UNETGNED MULTIFLY J619 CYCLES AVE,
; MULTIFLICAND IN DTETDE

H MULTIFLIER IN B7IZ7CA

; FRODUCT TN H'LTHLEB O OA

A HL . O i DLEAR ACCUM

KX POALT BANE

L HL . 0

=M i MAIN BANE
1.D B.,33 ;OSET COUNTER
JF MFP323

HEAZ] JE N, HP2EE
ADD  HL - DE

HFLIER BIT IS O
ADD MULTIPLICAND
ALT BANE

e s wa

ADC HL,DE
. HAIN BANK
MP322  EXX P OALT BANK
RE H ; ROTATE ACCUNM INTO CY
RE L
E XX ; MAIN BANK
RF H
RE L
MEZZZ EXX P ALT BANE
RR B ; ROTATE MPLIER INTO Y
RE O
X
RR O
RRA
DJUNZ MFP321 P COUNTER NOT O
RET
*H DIVISION
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P
~a

MAIN BANE

~-a

& BIT BY & BIT UNSIGNED DIVIDE 246 CYCDLES AVG,
UZSES RESTORING DIVISION, FPRODUCING COMPLEMENTED RUOTIENT
; E IS DIVIDEND
H LIS NDIVISOR
; A 1% BUOTIENT
H B IS REMAINDER

pvasa AOR A
Ln B,8
DYRA ElL E
ELA
Sup o
JE MNC o, E43
ADD AL
DJNZ DV8A
LD B A 7 PUT REMAINDER IN B
Ry Ak GET GUOTIENT
RLA POSHIFT IN LAST EESULT BIT

CLEAR ACCLM

LOOP COUNTER

EOTATE ©Y INTO ACC-DIVIDEND
CY WILL BE OFF

TEIAL SUR DIVISOR

SUBTREACT OF

RESTORE ACCUM, SET QY
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DVié

DV16
DV1&

DV1é6

DVise
#EJE
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¥

DViS

bVisS

DVLE

DViG

DVLIS

CRL
RET
)

FESTORING DIVISION,

DIVIDEND

IN AE

DIVISOR IN

BUOTIENT

IN E

FEMAINDER IN A

Y OM FOR OVERFLOW

a LF
CCF
RET
1.0
JF
1 SUBR
z SCF
NED
JE
3 Rl
BLA
JE
sSUB
JEB
ADD
AMD
DJNZ
5 RL
RET
o7

BIT BY

1% BIY

r
i
B8
DV1&d
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2,DV16%
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COMPLLEMEMT BITS

16 &ITvBY & BIT UNSIGNED DIVIDE 473 CYCLES AVG.
FAKING A 9 BIT ACCUM

(A = 0 ON INFUT)

CHECE FOR OVERFLOW

f or= O
1.LOOF COUNTER

U DIVIZOR
FORDE RESULT TO0 1§

COUNTER IS D :
ROTATE LY INTO ACC-DIVIDEMD

MNEED 2 BIT ACCUM

TRY SUBR DIVISOR

SUE GE, OUTPUT A 1
RESTORE ACCUM

MAKE Y O

COUNTER NOT O

GET LasT RESULT BIT, O OV

UNSTIGNED DIVIDE 1164 CYOLES AVEG.

MON-RESTORING DIVISION ALGORITHH

DIVIDEND

InN AL

DIVISOR IN DE (13 BITS)

BUOTIENT

FEMAINDER

LD
.o
i
Ri.
ELA
AR
SR
2 COF
JE
4 DJUNZ
RL
RLA
RET
4
Rl
ELA
ADc
AND

IN AL
IN HL

Hi. , 0
Bxl&

i

HL » HL
HIL » DE

NC,DVISS
pV15:
o

Hi.» HL
A

2
¥

e

D A R T

CLEAR ACLDUR
SET COUNTER
0 4= HL. < DE
RFOTATE ACC-RESULY LEFT

MO Y POSSIBLE

SUBRTRACT DIVISOR

CALL RESULT BIT

ACCUM WENT NEGATIVE
COUNTER HOT O

SHIFT IM LAST RESULT BIT

~DE <= HL < 0
ROTATE ACC-RESULT LEFT

TUEN OFF OY
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