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EVAL  — EVAL — ARITHMETIC EXPRESSION EVALUATOR
EVAL, EVALARG — ENTRIES FOR EVAL .

o

FONT ~ A% FOR EVALD

RETURNSES :
IY =3 VaLUE OF THING RETURNED
HL = AFTER LAST BYTE OF EXPRESSION FARZED
BZ DESTROYED

AT »
EVALD — EVALUATE EXPFRESSION
CONVERT - CONMVERT IF NECESSARY

NE @ ME MWD g WP a3 WE ME ar M3

B o cemes cotme sosee

QORZ EVQLQRG%
Oopas BEFE MV £ BANYVAL §ANY VALLIE
aORa” ) EVAl. FLEEH Lt
QORR- F5 o LM il . L
GoRce Choooot - : CALL EVALLC _ \ sEVALLIATE IT :
OORF - sl IR E $B=TYFE TO CONVERT TO
[Aai e i COQO0S- (AT CONVERT § CONVERT IF MEEDED
OOCE i ' POF o
OOC4- e RET

3 et :

CONVERT
CONVERTS THE OFERAND 0N THE TOP OF THE IY STACK
TOOTHE GIVEN TYPE (WILL HANDLE NAMES Toon)

ME ax WE ouB oam

NEELS: ’
B = TYFE TOQ CONVERT TO
IY =% VALUE OF THING TO CONMVERT

RETURNES: .
IY - RESULTING VALUE AFTER CONVERZTON

Al s
CONVI -~ CONVERT VYALLIE
ANYNAM ~ CTONVERT NOME

OOsE - FLI7EOOD CIONVERT » MOV A ELTYP(Y) FA=TYFE WE HAVE
SDeE B \ CMF E g § THE SAMET
Qoows o DE RZ , SEXIT THEN
QOCHT 7 MOy A B o FA=TYPE WE WANT
OOCRS FEF R EANYMAM FWANT A& NAME?
QO o oon7e oz ANYMAM sOHEDE IT OuT
Qopos o oE RE :  ZERD? RETURN
oopLe ES PUSH ~ H
Qonz” CO 000005 o DAL DONVI $ COMVERT THEN
OOnE El PO H ; ' FRESTORE PTR
1) TR - RET ‘ : :
L , R e SR &

w2B B a2 W3 4B s 3 WMR WB gE QR WS

INTERNAL ROUTINE FOR EVAL WHICH CHECKS THE

5 ANYNAM
: TYPE GIVEM AND SETS THE Z BIT IF IT IS A
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EVALARG — ENTRIES FOR EVAL

NAME (OTHERWISE ERROIR?

NEEDS
A = TYPE TO CHECK
RETLURNG
SETS Z BIT IF
$ADDRT .

TYPE
$ADDRF »

Is ONE OF THE FOLLOWING:
$ATDRS, $NAME

NYNAM: ORI
RZ-
CRY
RZ
ZFT
RZ
CRI
RZ
ERROR ER.ASNE
CALL ERRPGH

LBYTE ER.ASN

ENAME § NAME™

$ANDRT  INTEGER ADDRT

HALIRFE sFLOATING ADDRY

HANDRE PETRING ADDR?

§ oo

UL owm ap 4E B uE 4B uE ME 4 um SR M3 g M2 G g

GETOPND
FETCH OFPERAND FROM IY STACE

RETURNS:

A = TYPE OF OFERANI
DE = DFERAND FETCHED - ‘ :
TOE OF NCU STACK GETS OFERAND IF FLOATING

ERRORS:

ER.ETE — STACK UNDERFLOW

CALLS: SR D
IYNCL — GET FLOATING OFERAND

HETOIFNIG

FAGE 7

MOy
CFT
I
CRT
dZ
=)

ZERROR

LJRNZ

FL . TYF YD
HFVAL
TYMNZLE
HFOVAL
TYNICL

-7 ’
ER.ETRLD

e D00

CALL ERRFGHM
LBYTE ER.STE

« W D00OLY
MO
MOV
RET
ER e o

E-E.LVAL(Y)

0L E.HVAL(Y)

3 A=TYRE
SFLOATING?
PIGET ONTO NCU
s DOURBLE Y

$GET ONTO NCL
FEND OF STADK?

sGET TN DE
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EVAL
GET,

SSEMBLER VERS ,
~ EVAL - AthHMFT[c EXFRESSION EVALLIATOR
FLUT OFERAND ROUTINES

HE MR ae

NEEDES
[ARE

TS

CAlLLS:

KRB AR B 2B aE 8B R B B un

FUTOFNDS

IllN .c: ua?-}

PUTOPND
STORE UPERQNﬂ N TY ETACEK

u
"
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s

OloEs

Q103 FO7700
GLObL7 FEO&
Qloss

OL0OR”

Qlon”

OL10”
SR R A
Olles
aLiA”

Ca Qooos 1R

FEOD

oA QDOQe iR
FINZ201
FO7z02
FLOEAQZ00
FLIaan400

Moy
CRT
M
CRI
S
MOy
MY
- MVI
MVI

Ol1E” )

OL1F”
S OLIFT

[N e o

B

NEET®Rz:
A
DE
TS

H]

CAklE:
DECS
FUT

11 ME WE am WE NET N8 W22 ME o SE B R 82 an 2B

EH“PND

D QOO0 15
o105

s

POEOR
FOPE

RETUR
DE

'Ehﬁur
ER.

WME O SE ME i WE iz oG8 WE a8 ME E SR 4B

RET .

FEHOFND ;
PLUSHES ONTD THE COFERAND

. TYPE OF OPERAND
DE = OPERAND TO

STORE

STACK HAS

DFERAND

NLUIY‘“ GET FLOAT FROM NCU

E.TYF(Y). A

FFVAL
NOCUTY
CHDVAL
NCLITY
E.LVALLY)
E.HVAL(Y)

IF FLOATING

SFLOATINGT
$GET FROM NCL

s DOOUBLE?Y
s EET ROM ONCL

2 E
- I

E.VAL+2(Y). 0

E.VAL+3(Y

TYPE OF OFERANE

= OFERAND
OF NC STACK
THESE ARE NOT DESTROVED

OFND -

Al
ME

NI
OFF

'\‘l R

-«»

k:'TP

- TRIED
(TH % OCCURE

TO PUSH

HAS

INCZETY

FUTOPND

THE OFERAND =T

A = TYPE OF HPFHQN&
= OFERAND
»Tﬂﬂ OF NCU STACK

FnPFEﬂ
GETS

T

1.0

STACK

OFERAND
BY P

1Y ~ POINT TO NEXT SPOT
STORE 0N TY

;TQLL

AT

OFERAND

FOP TOD MANY
IF THE MARKER IS

§$QVE DE

IF FLOATING

HOFPND

S IY—-NEXT
SETORE IT

SFOT

IF FLOATING

FOLND

FAGE

i
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EVAL - EVAL ~ ARITHMETIC EXPRESEION EVALUATOR

FLEEH ., POF

OlEES
0Las”

O1ZE"

OLER"
0120
O1E0ne
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D1E&"
01377
01377
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014807
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014%e
(1447
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ROUTINES

7 e% dR we wE oas gz

MR OME B WE w2 93 B wdE dE B W38 ME M8 g uE

CALLG:
DECSIY - POINT TO PREVIOUS SPO
GETOPND - FETCH OFERAND

OFCFND s

CALL GETOPND
MME DECSTY

®
?
u
ki

+
+
+
+

PEHOPR
PUSHES ONTO THE OFERATOR STACK

MEED:S:
IX = OERATOR OFFEET O PLEEH

MAINTATNE:
COPFREF — OFERATOR STACKE POINTER

I

PAGE 9

T

ET THE OFERANID
Y-FREVIOUS ENTRY

OFRSZ - SIZE OF OFERATOR STACK

ERRORS
ER.IY = QUT F STACK SRPACE

FSHOPRY  PLISH H

+ 4+

n ou

FLEEH I
LI CDFR=Z ‘ HEA!
LR & $ 1
ZERROR  ER.IYL
JRME L L O00E
CAlLL. ERRFGM
EYTE ER.IY

QOazs ] .
=T OFREY 5=
LHLD O RmE , M
MYDL I X 3

+. IFIDON X : 1 0Xd. [

4=

)

AE WE win WE 3B wE a3

R 1

M M. D $E
INY H '
MY MLE

TNYX H

HHLI RSP 85

FoF I
FOP H
RET

A

POFDFR Nk |
POPS OFF THE CFERATOR STACK

RETURNZ:

IX = DFERATOR OFFSET FOFFED

= SIZE OF STACK
F O, NO MOIRE SPACE

AVE MNEW SI1ZE

Lo =% NEXT SPOT

E = STUFFE TO STORELD
FLISH %

AVE IE ON STACK

AVE NEW P
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EVAL  — EVAL - ARTTHMET I EXPRESSION EVALUATOR I
PUSH, POP OPERATOR ROUTINES

$ MAINTAINS:

3 OFRSF — QPERATOR STACK POINTER

3 OFRSZ -~ SIZE OF OPERATOR STACK

; ERRORSH

H ER.ETH — TRIED TO POF TOO MANY

3 O A{THIS OCCURS WHEN MARKER FOUND)

Ola46¢ ES CPOPOPR: PLSH H
O14R< - DS FLISH o
0140 A &S50 S LD& OFRSZ . sA=SIZE OF STACK
014F~ 0 : INR a0, sRUMF IT
O1E0- R OASED E5TH OFFSZ PAND SAVE IT
OLSET  2A A5SR LHLD DI RS PHL=-FTHING T PO
Ol5&7 =R , ncX H .
D1s7 = MY EaM $FOF INTD DE
olmme pg = neX H
O15w 22 ABER SHLD PRSP $SAVE NEW SF
o150 T . MOV M
aLEne BEFF MVI A, -1 . $CHECK MARKER
OLEF BA Iy = I : $AGAINST HI PART
. IERROR . ER.ETE 3 IF —~1. ERRORE

Ol AOT 2004 + COWRNZ L L D003
OlaE ChoOOO0E0A  + CALL ERRFGM
O1eS 04 + LEYTE ER.LETE
O] é&s 4 L OO0 i
MY .1 SRETURN IN XI
01 fd ] +,IFION X1 [X1. € FLISH o
OL&T7 DDE - FOF X

+7] :
Olé&m ol FoF I
Dl&6° Fi ' FOF H
O1&R (] RET

+
+
+
o+

FETOPR :
GETES THE CURRENT OQPERATOR FROM OPERATOR STACK

RFTHRNiu

LO-0ORDER  CHARACTER Hr OFERATOR
FRECEDENCE OF OFERATOR

TYPE OF OPERATOR

T D
HINE A

ERRORS: .
ER.ETE wﬁﬁLHEéDY THIEH TOOPORF T MAaNY
CAQCCURE WHEN MARKER FOUNIDD

ME WE VR ME G3 WE w3 M3 R gz SR B a agu

e

OleCT DS - FETOFR: PuSH B
0lale DDES PUsSH X e : ' ~
OL&FS nozA &AS5R ' o REXD O OFREF , S GET Tﬁ! FTR
aL7Ee DDEEFF : B LY E.—~1{X)y = FINTO DE

01747 DDE&FE MOV Da-R(X) “
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EVAL. - EVAL -~ ARITHHETIC EXPRESSION EVALLIATOR
FLUSH. FOFCOPERATOR ROUTINES

2 I $1X ~% OPERATOR ENTRYL
FLISEH ]

o MvD
01797 oS +. IFIDON [LX1 X3,
01747 O + - PaE

+1

QL7es OO7EQo MoV AL DL CHAR XD $ CHARACTER TN A
O17F~ ID4&0: MO B.OLFRECOX) FPRECEDENCE IN R
Dl on4aEQ: Moy CL L TYROX) 3TYRFE IN O
(Rh DOEL FoP X SRESTORE IX
Q1e77 I PO I
Ol e RET

R
5 DETSTHE

OSETS UP THE OPERATOR STACK

1 RETURNS: |

¥ OFRSE - OPERATOR STACKE FOINTER

i OFREZ - OPERATOR STACK SIZE (BYTES)
H

§———

o1ERs . ES SETETED PUSH H

OLEAT 21 &547 LXI H: OPRSTE  SOFERATOR STACK
0180°  ZEFF MY Ga-1 MARKER AS FIRST
O1EF 77 MY M6 ; tELEMENT OF STACK
0190 peac B INX - H

0191 77 ’ MOV M.

olwRs PR INX  H

OLRET 2R ASSE SHLDD  OFRSP

0196 ZEDA ‘ MV CALOFRL/Z PLENGTH OF STACK
QL9E° ED 4SSN =STA DPRSZ

OLPES El ‘ FriF H

QLRCe 09 RET
s

\l

FOFND ‘ ,
FARSES AN OPERAND AND RETURNE ITE TYFE AND VALUE

MEEDS: :
Hi. ~> OFERAND

ME amr NE o B 8B R s

RETLIRNS § ‘
A = TYPE OF OPERAND
HL ~> AFTER OFERAND
DE = VALLE 0OF OFERAND
OF POINTER TO NAME BLOCK

ERRORE: L |
ER.OFN ~ OPERAND: EXPECTED BUT NONE FOUND

CALLS: on i ,
CARTYP -~ CHECK 15T CHAR
FNDSFD - GET SPECIAL VAR
GETVAR ~ GET VARIABLE NAME
GETNUM ~ GET NUMBER VALUE
GETETR ~ GET LITERAL STRING

WME e ME B WE 3B o3 dB AN ME a2 WE gm 4B B
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GETVAR:

o

ASSEMELER VERZION
- ARITHMETIC

T
.l---lu-

* FAGE 12

EXPRESSTION EVALUATIR

OFERAND ROUTINE

ML

-+
+
-+
+

AL
RNC
CALL
R
JNE
CAaLl
RN
CALL
RN
ERROR

FNDSRC
CARTYR
« w FNLIM
GETVAR
GETETR
GETMNLIM

ER. 0PN

CaLl ERRPGHM
«BYTE ER.OFN

GETVAR

FARSES ﬁ VARIABLE NAME AND RETURNS

TO NAME BLOCE

NEETS:
=3 VARIABLE NAME (13T LETTER)

Hi.

RETLIRNG?

VARIARLE®

A = TYFE
HL =3

DE - TOF

$CHECK, SPECTIALES FIRST
sRETURN IF S0

FOHECK 15T CHAR
§OIGIT? NUMBER

s VARITABLET

FETRING?

$YEST? RETURN

§ TRY NUMBER

FYES? RETURN

s OFERAND EXPECTED HEREL

FOINTER

NAME ($NAME)
AFTER VARIABLE NAME
OF NAME

BLOCK

CARRY BIT CLEAR FHR VARIABRLE
FUNCTION Call.s

HL -3
1Y -2

DE DESTROYED

CaRRY . BIT

i QLLT"

NAMZET - PAR

CONAMGET -~ LOOK

NAMEBLLD
FLING

COME

CAlLL
MY £a
ERI: oo b
JRT :
ZRI
NZ
oAkl
WIMPR .

HERE WHEN A FUNCTION NAME T3

SET FOR

LI

~ BUILD MNAME ‘
TION - GENERATE FUNCTION CALL

NAMSET

M

WnuuPnN

NQHHET\ e
CFUNCTION

GF

AFTER ARGUMENT LIST
AFTER FUNCTION CALL CODE

FUNCTION CALL

= NAME:

MNAME
IF WNOT THERE

s PARSE NAME
s A=CHAR AFTER NAME
$FARENT IS FUNCTION
s GENERATE FUNCTION
 $BLANK AFTER NAME?
COSNDLJUET A VAR
L S GENERATE FUNCTION
SAND EXIT

CALL

F LN
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EVAL -~ EVAL -~ ARITHMETIC EXFRESSION EVALUATOR
GETVAR - FARSE VARIABLE NAME

HL ~Z OPEN FAREN AFTER NAME

DE = NAME BLOCK OF FUNCTION NAME ‘

WE LOOE UP NAME AND GENERATE CODE TO EVALUATE
AlL. FUNCTION ARGUMENTS

BB wE B w3 R

QLz7e I 0000 OF .o GFUNS CALL FLINCTION $ GENERATE FUNCTI
‘ ON CALL
AR ENAN TE MY f,M : SCHECKE DELIMITER
COLCRS FEZ% oI ) s FOUND PAREN
NZERRIR ER.FAR FNCT NEED ONE!L

GRZ L L0004

CAlLlL ERRPGM

L EBYTE ER.PAR
w o 3000 :

Qicne =a0d

OloFE- COOO00s 08
oinzs s

oLnEs ’

+ o+

oina- I INX H sH~> AFTER FAREN
o104 &7 o GiF s =T CSET CARRY
olLnss (e RET »

oo

CHEAZ
CHECKS FOR INTEGER VAR NAME

NEEDIS: |
CHL -3 ALFHABETIC

RETURNS: «
CARRY SET -~ NOT ALPHABETIC
7 BIT SET - A-Z FOLLOWED BY DELIMITER
ELEE A-Z FOLLOWED BY ALFHANUMERIC

CaLlLsy
CARTYF ~ CHECK TYFE OF CHAR

MR R ME MR R 38 kB S8 38 W3R ME 38 L@ 4B B 9B g2

O1TeY CHEMAZS , ‘ :
OLne” Qoo [ <1 CARTYR PALPHABETIC
(SRR Rz e COsNOT FAILL THEWN
o1nA” ST e $EET FAIL RO
oloe- = RZ . sFATL IF DELIM TOO
Qince INX TH S HL-AFTER A~Z
olon- QOO0 04 CALL CARTYF ‘:CHEE& FOR DELIM
TIEG- [nzx M 1 RESTORE PTR

oL 1 $ SUNCCEEDD
OlEL” ORA S Al ‘
DiEZ2” U : RET

X e AN
w3 o

]

o N Y
b Y

B3
a2 B

o
ey
+

GETOPR ST ' SR
FARSES OFERATOR AND RETLRNS PTR TO EVALUATION
ROUTINE (IN IX) ‘ e

NEEDS: o
HL -3 DFERATOR (+,- CLURRENTLY)

RETURNS:
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- EVAL — ARITHMETIC
COFERATOR FARSING ROUTINES

EVAL

LL
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COlERT
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D1EE”
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QIFE~
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Q04
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DoEL

R
1

o

11 Q0008 1E

DHOD
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SOFO
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e

. IFTDN
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.]..

\ : PAGE
EXFREZZION EVALUATOR '

SUHCCEED:
HL ~Z AFTER OFPERATOR
IX ~% ROUTINE TO DO THAT OPERATION
CARRY RBIT CLEAR
FATL:
CARRY RBIT SET
FAILS IF THE OFERATOR IS NOT VALID

2R R g ME I3 MB o3 2B g2

SETOFRS

1

£~

CALL
JRZ
ST
RET
FUSH B
FLiEH I}

CARTYF

L DELIM?
L] ’ 1Y
3R

CONT IMNUE

WL

5+

$ HERE WE ATTEMPT TO GET A DOUBLE CHARACTER OFERATOR
5OINTO BC. IF THE =NDCHAR IS NOT A DELIMITER IT IS
5 ASSUMED TO BE A SINGLE CHARACTER OFERATOR

§0=13T CHAR
SHL-AFTER 15T BYTE
B CHECK. 2ZNMD CHAR
5 ALPHAMUMY SINGLE THEN
S BC=N0OLRLE CHAR OF
 DE--DOURLE OF TABLE
$SEARCH IT
FMOT FOUNDT? TRY SINGLE
P HL-FAFTER OFPERATOR
$EUCCEEDT

MOV e M
- INX H

TR CARTYFR
JIRME EEIN
MOV B.M ,
LXT 0, TP THR
Al FRNDFR
R GEIN

INX ‘ H

oL

CIRA AN

MV . K. I

XTI [Xd. L

PO X

GEX: CRGET OFFSET IN XC

FUSH T
1 |
PO
FOF
RET

I
B

+

HERE WE ATTEMPT TO FIND A SINGLE CHARACTER
OFERATOR IN A TABLE. WE KNOW IT IS NOT & DOUBLE
S0 IF IT I5 NOT A SINGLE WE FAIL RETURN

Co= CHARACTER TO CHECK »

W
gv

1L¥I I, SOPTAR FTRY SINGLE TABLE

+ L

R RV e B R L LI

SROHOPR — ENTRY POINT FOR UNOPR
SRCHOPR CLR ‘
LIFN B
XRA

B L SEND CHAR MULLL
AT, PDOMVI O R L L,0IL
Al S S e g |
- CALL FNDOFR
JRNC GEX
R LL-{ o H

. $SEARCH TABLE
$1F FOUND, EXIT
SRESTORE FTR

14
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EVAL - EVAL — ARITHMETIC EXPRESSION EVALUATOR
DFERATOR FARSING ROUTINES |

O20F 7 12ED AMPR GEX sFATL EXIT

+
+
+
4

FNOOFR .
SEARCHES THE GIVEN OFERATOR TABLE FOR A SPECIFIED
OPERATOR AND RETURNS ITS ENTRY OFFSET

NEEDS:
B o= OFERATOR TO SEARCH FOR (2 CHARE)
B HI ORDER CHAR (NULL FOR 1 CHAR OF3I3)
» LD ORDER CHAR :
DE - TOF OF OPERATOR TABLE TO SEARCH
HOFTAER — LUNARY OFERATORS
SOFTAR — SINGLE CHAR BINARY OPERATORE
DOFTAR ~ DOUBLE CHAR BINARY OFERATORS

Y

ME g SE ap WE g, NE SE QE gy un a3 o8 wm
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EA - EA -~ ANOTHER EVAL MODLILE

o L TNE
«IDENT EfA
« FREL
« INSERT A S, ASM
@. REMARE /
: #*
S
i3t
b
#
#*
#
#*
*
I3

"WHEN YO CARE ENOUGH TR PROGRAM
THE VERY BESTY

ARAARARAERAERRM

13

@ ‘ - ZERASS VI, OQO000000

@BY JAY FENTON, NOLA DONATO, AND TOM DEFANTI
@ (cy 1e7E

@ .
@/

. INSERT At MAC, ASH
e s
. INSERT A ZRAM.ASM
LINSERT A NCUEGLL ASM

§ INTERNALS

« INTERN ASETGN FASSTGNMENT

« INTERN ASSINF FENTRY FOR OINFUT

« INTERN CNVFD ' $CONVERT FLT TO DOURBLE

« INTERN CNVFI sLONVERT FLT TO INT
INTERN CHNVID FTONVERT INT TO DOUBILE

« INTERM CNVIF : FOONVERT INT TO FLT

« INTERN CVRESTR : $ CONVERT T0O STRING

« INTERN CVFSTH . F CONVERT FRACTION
INTERN DIGNCU ' FPERFORM NCU OFPERATION

« INTERM FPOFP - $POF FLT FROM NCU
INTERN FRLSH $PUEH FLLT ONTD MO

« INTERM GETMEZR $GET MOST SIGNIF BYTE
«INTERN TGET FGET INTEGER OFF NCU STACK
« INTERN IFDF §POF INT OFF N STACK

< INTERM IPSHO o sPLUEH G O INT ON NOL STACE
« INTERN IFLEH FPUSH O INT ONTO NCU STACE
« INTERN TYNCU FIY STACK 2 MO ,

o INTERN NCULY L FNCL ~% IY STACDE
»INTERN~PSHF10 - : sPUSH 1G.0

7 -+ o 5

3 EATERNALS

LEXTERN ALSTR ‘ $ALLOCATE STRING
CEXTERN CONY. : 3 CONVERSTON
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- EA - ANOTHER EVAL MODLLE

EA

OO0t
o0l
OO0
QUo7
O00A 7
Goon-
OOL0e
ool
0014
17
QOla”
OO1R~
ooins
OOLF*
Ol
OOEERT
Qe
QOE7-

D oooO0soR
FO7EFE
Fo&AFD
FLAEFT

SO QOO0 O
FEOA

B0

Ch Q00000
3 000 L2
ES

O&04

FEOS

N e e

O

FEGT
ATl
BAD A e

« EXTERN
EXTERN

EXTERN

« EXTERN
EXTERN
«EXTERN
EXTERN
«EXTERN
cEXTERN
~EXTERN
EXTERN
«EXTERM
EXTERN
3 b

ERROR

T R owz ME war NE wr GF OEE L@ ME GB WEB 9B ME P G R UF GB wr W a2 e

HETGM

ARSTNF

NEEDS:
I¥Y—20FERAND R

RETLIRI
IY-F0PERANT
DESTROYEZ DE., BLCOAND HL

CalLLEy
FOFORPND ~ FOF OFERAND
XCGVAaL - DELETE OLD
- DELETE STRING
CONY — CONVERT OFERAND
FROF — POF OFF NCLD STACK

SDEL

tGNQI

ENDETR:
ERRFGEM
GETL.O0
SGETOFPND
GETVAL
ITNCLSE
FOPOFND
FEHOPND
FUTORND
RMDOR
SDEL
XZGEVAL

ASE TGN
AmETGNS

DPERAND

D]
PR

T

ER.ASN — CANNOT

AL
MOy
MOV
MOy
CALL
N

- WJRNZ

« « ALDR

DRI
LIRZ
MV I

CAaLL
WSHE
FLISH
MVYI .
CFI
JRZ
MYI

FLELTYP-ELSIZY)

“Ba $IVAL

L LAINT ~
B.%FVAL
- HBADDRF

FAGE 2

§ CONVERETON

sCLEAN UP STRING ALLOC
s ERROR

PGET LOCAL NAME
$GET OFERANLD

$GET VALUE

sBUMF USE COUNT
sPOF OFERAND
$PLUEH OFERAND

sPUT OFERAND
FCOMPUTE REMATNIER
SDELETE STRING
FATEIGN VALUE

OFERAND B VALLE TO OPERAND A

(MNAME OR VALLE?
A (NAME ONLY)

A (NAME)
AESIGN TO NON-NAMED THING

VALUE. ASSIGN NEW

GETVAL sGET VALUE OF R
1A=TYFE OF OFNDA

H:ELHVAL-E.SIZ (Y)Y $HL-3:NAME OR ADDR
L E.LVAL~E.SIZ(Y)

GETLOC GHGET LOCAL NAME
HNAME SMUST BE & NAME

v o ADDF s TRY SPECIAL VAR
FORCFND SPOF IT OFF
XCGVAL O SASRIGN NEW val.

H ‘ L IEAVE ADDR

: SASSUME  TNT

3 INTEGER ADDR
D ASSIGNMENT
GASSUME FLT :
IFLOAT ADDR

FANDRT

o w AFLT

B, 55 TRADR PTRY STRING



TOL Z20 CR/M DISE ASSEMBLER VERSION 2321 ‘ FAGE
=6 - EA - ANOTHER EVAL MODUILE :
SETGN ~ AZSTGNMENT ROUTIME

QoEes FEOS LRI SADDRE FETRING ARDOR
NZERROR ER.AZN SCANNCOT DO ITL
OOZR~ “a0d -+ HHRE L L 000N
QoD I oOOoe0s 4+ CALL ERRPFGM
Q0307 15 + - BYTE ER.AZN
(a1 AR OO R ]
oozl oo YETRE ,
QoaLs S MOV E.M S HL-=0LD STRING
LRI IRy =23 _ ITNX H ‘
QOZa” Bl Moy M
Qg o FLEzH [¥] PEAVE OLD STRING
QUEES 00 QOO0 05 " ALl N SZONVERT TO STRING
: S 00008 0D [IRATI FOPOFRND sFOF IT OFF
alnle) =R T QOO0 00 AL TRCUSE : BUIMP LESE COUNT
QOEE” El . R H $HL 0L STHING
QOaF 7 0 oOoas Ll AT L : sOELETE IT
Q0427 1204 SMER «n FEX SEXIT
Q0447 D0 Q00005 « o AINTS CALL DOV .
0047 O OO0 Ol (AT COFOFOPND
sla V4R Bl o n AEXE FOF I
D048 =@ MOy MaE $PUT VALUE IN
Q04 ITNX H
oo4n MY N PR
QO4E- ; ; RET :
QO QUHI0R 05 « e AFLTE DAL DY POONVERT TO FLT
OOEET Q000w 0h ALL FOPOPND sEET FLT VAl
5SR-S E1 R I sHIL ~ WHERE T0O STORE
D7 ME FROP FETORE VALLE
3 b

D RN I

Ry
o I o SRS E N 08 B O I Y

i

OO%s- E 00w7

NCUTY
FOPS FLOATING POINT OPERANID OFF NCOU STACK
ARND STORES ON IY STACK (DOEZ NOT PUSH)

NEEDS:
IY-2 WHERE TO STORE OFERAND

QosEws DEZE CLTYs I NCUDET sHEOET SIGNIFICANT
QOERS FO7704 Moy E.VAL+2{YI. A SBYTE IS STORED
OOEE- DRZE IN NCUDAT SFIRSET, E.Val-+3
QO&D" FO770% : MOy ELVAL+F2{Y . A

O0&eST TIB3E I NCLIDAT.

QoaE Fo77oz Moy E.VAL+LIY). A

aler - LEREE T MNCLUDEST

oned”  FO7701 MOy E.vaL iy !

QO&ED o RET e

L R I LI L )

+
+
+
-+

CTYNECLU - |
FIESHES FLOATING FOINT OFERAND ONTO NOU STACK
FROM 1Y STACK (DOES NOT FOF) |

NEEDIS S o
IY-FOFERAND TO FLSH

WE MR B s dE WE ANB s



TOL Z&0 CR/M DISK ASSEMBLER VERSION 2421 ' VPQGE
EA - EA — ANOTHER EVAL MODULE
NG =3 1Y ROUTINES ‘

OO&E"
a7l
QO7E"
O0O7 6
OD7a-
QO7RY
[alapanke
o0E0 -
oo

QoEs-

noas s

OO

DoEn
OIS

[elni=]nie
OoRn-
OEE -
Qom0
alat-icle
QOws -
rRAsT

FO7EOQL
[EEE
FO7EOQZ
[EZE
FO7EOR
LE3E
FOTEQ4L
=g
FOZEQOD

oW

DRZE
NI

B7

o5

=B

ES

FoEs

oo O0&E”
FOE 2

El

Y

we

TYNCLE MOy £, E. VALY
T NCUDAT

MOy A.E.VAL+1 (Y}
T NCUDAT

MY B E.VALF2Y)
OuT NCUDAT

MV B, E.VAL+Z0Y)
DT MCUDAT

MOV A ELTYRPOY)
RET

PLEAST STIGNIFICANT
TRYTE IS PUSHED
sFIRST. E.VAL

Aot

GETHMER ,
GETS THE MOST SIGNIFICANT BYTE FROM THE TOR OF
THE WNCUW STACE AND PUTE IT IN ACCUMULATOR

RETURNES
A = MOST SIGNIFICANT BYTE OF TOS
(EXPONENT FOR FLOATING NUMBERS)

GETMZE: IN NZUDAET PGET MSE ‘
QL NCUDAT FLEAVE ON STACK
TET A : SEET SIGN BITESL
CFRA Al ‘

RET

g B L LR L L T I L]

+

LI CE s o

3 FPUSH o |
s PUSHES A FLOATING FOINT NUMEER FROM MEMORY
s ONTO THE NCU STACK. THE LEAST SIGNIEICANT

: BYTE IS ASSUMED TO BE AT THE LOWEST ADDRESS
s NEEDS: | P

5 ML -3 FLOATING FOINT NUMEER TO FUSH

4 {(LLEAST SiG BYTE) ‘

: DESTROYS HL

s CALLS: ,

s IYNCU - PUSH FLT NUMBER

FRUSH: 1K H FFARKE OUT TYPRE
FLSH H

XTIY
ALl
XTIY
FOF H
RET

CFIY-RNUMBER TO FPUSH
§FLISH ON NCLD STACK

TYNCL
g++++v

¢+ EPOR SRR | el 7
: POPS A FLOATING POINT NUMBER OFF THE NCL STACK



TOL.
=A
FLOAT ITNG

()(”)-Tv‘,?"'

OO .”«'
QoeR-
OOPE
QOO0
O0ATL

OOAZT
ODAS”
OOAS

OoaR -
noans
QOAF -
CGOROY
- OUREY

GORSS

OOBTC

2R
ES
FLEz
o
FLES
El

e

l L! OoE:2”

11 04A0
s ooEs-

naaF

DEIF

A7

”'n t:' i:} 4 7

: l }:i HUHH {}!,_I»

Q0S5 -

F& O0AD-
CRAF

EV

AL MODULE

F O

o+
ofe

MNEETr::
HL =
(LEAS
DESTROYS

CALLS:

FoOP

ii MBS 3B ST ap B B 0SB SE gn uE

ST ¥
FLEEMH
XTIY

CALL
XTIy

POF
RET

+
+
4
+

FEHF 1O
FIEHES
THE MU

Callss

S L

T1 W w8 uS S2 wp w8 a8 aE 23 E N8

LXI
P
s

OONCL
DoE= A

NEETS:

RETURNS:
TaR OF

ME UE am - WwE WE s ¥ E SR M ME 32 dE an

DIOMCL s

afHAITﬁ IN

CRBIT

INTD MEMORY (LEAST

NCUILY - POP

A FLOATING

IPUEH — ?H SHES

CALL. -

SRECIFIC

N
WERE ON NCU STACE

(WINED

ANA

220 CP/M DISK ASSEMBLER VERSION 2,21
- EA — ANOTHER
POINT PLSH,

SIGNIFICANT

FAGE 5

BYTE FIRST)

WHERE TO STORE NUMBER

T SIGNIFICANT BYTED

HL.

H
H

NCUTY

H

FOINT

DESTROYS DE

SINGLE

IFEHO
Tty O4A0H
IPUSH

STACK

L WECLHZTOM
MCUCOM
5 .
WL WALT
NLOFLO. A

NZERROR ER. OFLOC

SRE
AL

,.,{Zlf}i}

ERRFGH.

L0 QRDER

Has RESLNLT .
BEFORE OPERATION MAY BE POPPED

OFF . FLT NUMBER

$FARKE OUT TYFE

$IY-=-CWHERE TO STORE
§POF OFF NCU BTACE

10 ONTO THE STACK OF

INTEGER

= 0
iHI ORDER

[0 N OFERATION
WILL WAIT FOR COMPLETION

A = WHICH NCU OFERATION

CFERANMDS WHICH

s TELL WHICH CFERAT TON
$ CHECK STATUS '

GUNTIL SIGN BIT OFF
FARITHMETIC OVERFLOW?



TOL Z&0 CF/M DISK ASSEMBLER VERSION Z.21
EA. - Ef — ANOTHER EVAL MODULE.
DONCLE ~ PERFORM NCU OFPERAT TON

O0RA -
OORRBS
OORRS

QORO-
QURF -~
oo
oo
QoS

COOrsS
Qo7
QOInAT

COOrRe
OOrR

OoCns
O E
OonE-
Qonms
[alnlnic i
QOnE -
SOODF S
00D
OODa -
OO
COODE "

OODF

QOED-
QUEL”

LR
OOES <
OOES
COOES”
CODED
COER

17
CRE7

2804

CDoQOoe 0

sy
p ~.:=

CRISF

2E04

CD oo on

24
CEAT

PEOY

D 00008 0%

&

E&&0
2003
ZE01
o

FE40
HEFF

oo

AF

L1 Qo0
7R

ey
TH

HUCE )

)

R

4. L 0002 ]
BIT

+ o+

e

-+
R
e
E

e
g

s

" “’I:']-:

+. IFHN A
ARA

+
+
+
+

W QOS]

w o OGS ]

- BYT

MZER
JRZ
Al

E ER.OFLD

MNLUFLO. &
ROR ER.UFLOLE
e w DO0OE )

ERRFIGM

LBYTE ERLUFLD

BIT

M. ARG A

NZERROR ER.ARGL

JRE
call

v w Q004

ERRFGEM

BYTE ER. ARG

BIT

N. DIV A

NZERROR ER.DIVE

JRZ
ALl

o w OO0
ERRFGM

LBYTE ER.DIV

AMNT
SRNZ
MVI
RET
CRI
MVI
RZ
CLR
AN N

RET
RET

NEEDE:
DE = INT

B WiET W3 SR B aB 2B B WE age

TRESHO:
TPLEH:

LXI
MY
T
MY
AT

g

FETCHES &

oy IGET. IPOE

wx

ws

N SIGN+N. ZERD
B '
sl

N.STGN
\ﬂh""l

A

-, [ MW I

IFUEH, IREHO : ‘
PUSHES A SINGLE-PRECISION FIXED POINT
THE TOF OF THE NCU STACE. IPSHO PUSHES A O

EGER TO PUSH

[1. 0
ALE
NZUDAT
AL T
NCUDAT

RET

rYES,

FAGE &

CRARITHMET I LINDERFLOW?

 ILLEGAL ARGUMENT?

SDIVIDE BY 07

sCLEAR ERROR RBITE
PO FOST TRY NEG.O

CYRETURN PLLUS

s NEGATIVET

LETSE ggumE ety

IT Was

FRHISET BE O

£ PR RN

INTEGER ONTO

SWE o THIS
$ L0 ORDER
3T STACK
sHI ORDER

CET ETACK

A LOT

SINGLE-FRECISION FIXED FOINT INTEGER

FROM THE NCU STACK. IPOF POPS IT OFF, IGET
LEAVES STACK ASIS : ‘ '
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EA

DoED
OOERE "
OOFO-
DOF 1
QoFEs
QU4
DoOFs-
QOE7
QOFS-

QOFe
OOFC
OUFEE
0101
Glogs
O10&

Qloe”

- A -
IGET. IFOP

ANDTHER
~ FETIZIH INT

ZE77
OaaF
00

0
LEZE
=7
DREIE
B '

o

DI Q000D OA
oo OoES”
ZELD

O O0aR-
A

Um0 OO0 OF

DD OO0 088

EVAL MODULE
FROM MO STACK

3 RETURNS
H DE =

MY T
T
MO
NOF
I
MV
In
MOy
RET

AL NLPTOS
NCLICOM

ITPOF: MCLDAT
[ A
NCUDAT

E.A
s

CNVIF
COMVERTS INTEGER OPERAND

NEEDS:
IY-Z INTEGER OPERAND

RETLIRNES:
I¥Y—2 FLOATING OFERAND
CALLS:
GETOPMD ~ GET INT OPND
TFLESM ~ FLEH O MO STACK

DONCL ~ D0 CONVERSTON

WT w28 ar SR 2n B QECgn ME SE p W3Z WB R WNE NE oex W@l

CNVIF GETOPND
TPUEH
A NLFLTS
DN
R BFVAL
FUTORND

Calll
TR
MVI

CAlL
MW I

AME

Ak

CMVIFT

NEEDS:

IY=> FLOATING OFERAND

RETLRNS:
IY—le INTEGER CFERANID

calLLE:s
GETORND ~ GET FLT OFND

DHONCLY = [ CONVERS TON

L L L R L R R L T s e I L

PRT——

CNVET:  CALL GETOPND

SETO DD IT

T FLL

FAGE

INTEGER FROM TOF OF NCOL STOACK

§TIME FOR NCU

sHI ORDER

$ L0 ORDER

DATING

FUTOFNDY —~ FUT FLT OFNID ON IY STACK

SGET INT

FPLEH ON NOU STADK

FCONVERT TN FLLT

$RETURM TYFE
SEAVE IT

FLLT

CONVERT FLOATING OFERAND TO INTEGER

FUTOFND — SAVE INT OPND ONM IY STACH

SEET FLT OFND

7



TOL Z&O CF/M DISE ASSEMBLER VERSION 2.21
~ EA — ANOTHER
TO INTEGER

EA
FLOATING

0100
QLOE"
o111
Gli4g-
0l1é&r

011w

alics
oLin”
011iFs

oraer
0123
OL267
012
aLRne

OlEE”
(RhRCE g

Olame

SELF
coOnAaR~
DI QOF2
ZE04

3 OO0 OF

FO7EOQZ

B7

- BEFF

FA 0123
AF

FO7703
FI7704

CFOSAQOOD

o

CIE QOO0 0A
SE1E

oD 00aRe
FEOC

TR QOO0 OF

EVAL MODULE

CONMVERSTON

MY
CALL
CallL
MVI
JHFE

§ bbbt

5 CNVID

§ CONVERT INTEGER
5 INTEGER

$ NEEDRS:

: IY- BINGLE

§ RETURNS:

§ IV~ DOURLE

DNV IDS M
TET
+ ORA
MVI
iy
~ CLR
+. IFN A
XRA
aelild

Al
MOy
MOy
MVI
RET

+
+
+
-+

CRVFD

NEEDS:

RETURNS 2
LYl

WE AIE AT B agE B @R uB. 38 WE uE WE g

CHNVFDIE AL
MVI

CALL
MVT

LME

s

PYERENXT ST

f DVIETR, OVFETR L
§ OCONVERT DOUBLE INTEGER
STORE IN GIVEN AREA. CVISTR WILL SUPFRESS LEADING

ZERDZ, CVFSTR WILL SURFRESS SIGN (ASSUMES POSITIVE)

ANL.FIXE
DIONCL
ITROF _
A, $IVAL
FLITORND

SCONVERT TO INT
$GET IN DE
FRETURN TYPE INT
§EAVE IT

OFERAND TO DOURLE

FRECIZTION INTEGER
FRECISION INTEGER

AL E.HVALL (YD FGET HI BYTE OF INT
A FOHEDE STGNE

Al ’
1&11""1
B
A L 2 THAS FOSITIVELD
-f. [ MVI A

FPATSUME NEGATIVE

P D

E.VAL+F2(Y ). A ;Pﬁﬁ HI BYTES
E.VAL+2(YY. A

E.TYROY) . $DVAL

QGNVERfﬂFLGﬁTING PUIHT’QPERANH‘TU DOLIBLE
FRECISTION INTEGER OFERAND

Y2 FLOATING FOINT OFERAND

DOUBLE PRECISION INTEGER OPERAND

$GET FLT
§ICONVERT

GETORND

AN FIXD
DIONCL

. $OVAL

FUTORND

o
T DoUBLE

sTYFE IZ DOUBLE
$FUT 1T BACK

ON NCU STACK INTO ASCIL AND

FAGE o

PRECISION (32 BIT)



TOL ZS0 CFP/M DISE ASSEMBLER VERSION 2,21
-~ EA -~ ANOTHER EVAL MODULE
CNVILL CNVFD — CONVERT T DOUBLE

Ef

GlEpe
QaizR”

oisns
01407
0143
01457
01447
0148°

o148~
Glap”

G4
a14n-
QL0
Q1Ear

C01EAC

0159

O1EAT
alEns

L&D

L Ol&L”

Qiaze

S 01s4T

LL

Di&ES

Qléas”

AT

"
k]

Ty

WE e ME am WME MR ME g2 WE WE 98 aE cd3 N

oV
o1
XR

Q&O0

l::{:l l:l (:) E: [:.
F2 014B-
e Tcyed 1 I
SERA

oo O0ARS

WEOME AE ME xR g B g3 SR R

i

oy
+a
XR

AF

Fa&
11
I
U

LHO0A . w
QoS-

OOE2”
QOO0 10

i
o
[N
TE
IS
K
&

05

OOFE
QOFZS

78 4.1

MEEDS:

FAGE

HL =2 WHERE TO PUT FIRST DIGIT
NCU=>D0OURLE PRECISION INTEGER

B = FIELD

DESTROYS DE, R

RETLRNG:
HL =2

WIDTH,

AFTER LAST DIGIT

LSED ONLY FOR LEADING ZERDES

ALL ENTRIES ON NCU STACK DESTROYED!

) g
CaAlloz

GETMSE ~ GET MOST SIGNIFICANT BYTE

DIONCLE — D00 NCLD OPERATION

TFUEH .

IFOF — PLISH,

PO

RMOR — FIND REMAINDER

DETR: CLR

FM B

A Aall
ol
JF
MV
InX
MV
CALL

/.
THE STACK IS UEED TO SAVE THE DIGITS A%
FROM RIGHT TO LEFT.
5 MARKED WITH A& NULL.
THEY ARE POFFED OFF IN REVERSE DRIER AND
GIOOINTO THE STRING LEFT TO RIGHT.
THE CURRENT INTEGER BY 10.
CIOTIENT

COMPUTED
COMPUTED S

BY DIVIDING

Im THE NEXT DIGIT. i
THE QUOTIENT BECOMES 0, ALL DIGITS ARE ON THE

WHERN
STACK

FETR:
FN A
A AT

LR

Loh

X1
ST
CALL
Call.
FPLISH
CALL
CALL
MOy
AT
PO
s
DR
TET
FN O-a7. 72U

PUSH

B
-A%, TL MVI

GETMER
CVFETR
M. takl
s W CHED
Do

THE

FER
10
T ELEH
CIRPEHO
RMIR
FEW
ITFROF
RO
AE
I
oo
Foild
B

I

MOV f. Il

SINGLE

WHEN AL

THE BOTTOM

CEEBAVE RUOTIENT

INTE

PN FIELDL
B SN

$GET HI ORDER BYTE

1307 LEAVE IT EE

SLEATTNG MINLES

s CHANGE STGN

THEY ARE
OF THE STACK
THE DIGITS ARE

A DIGIT IS FOLUND
THE REMATNDER
THE HNEXT INTEGER.

Is

sMARK END OF DIGSL
A 2 GOT

$ON THE STACE
$EAVE DOURLE 10

s REMATNIER

SIGN

§ IGNORE HI PART

SOE = LD ORDER DIGITS
PNEW DIGIT

sHAKE IT ASCIT

S D=SIGN OF QUOTIENT

s SAVE DIGIT

SCOUNT THIS DIGIT
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EA - EA ~ ANOTHER EVAL MODULE
CNVID, CNVFD - CONVERT TO DOUBLE

OL&77 B7 + ORA Al
Old 20ES ' JRNZ o w2 ’ SNOT O GO AGATN
o TET R SPUT IN LEADING ZEROSTL
L. QL&A 7a +. IFN R =A%, P MOV APR 1
OL&ERT B7 ‘ + ORA Al ’
01L& =2 01407 AP A v B $YEST CONTINUE

3+ '

3 ALL DIGITS HAVE BEEN COMPUTED. STACK HAS:
jOEP - ABCITI DIGIT :

3 ASCII DIGIT

3 3 MAREER -

§ OWE COPY ALL DIGITE INTO STRING

O1&6F F1 =t FOP PSW $A=ASCIT DIGIT
QL7077 MOy Ma A $SAVE DIGIT
QL7170 23 INX H s HL-FNEXT SPACE
TST A FWAS THE NULL7TE
0172°  B7 + CIRA Al _ '
01737 ZOFA JRNZ i FNO? COPY MORE
0175 ZR DX H sPOINT AT NULL
QL7&7 o RET : , ‘
«END
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- EA —~ ANOTHER EVAL

Ef

e SYMEL

AATN

ASSTGEN
BOTRAM
CNTRL
CNTRILZ
CNVIF
CRLIN

CP L MXL

OOEF
0001
A0
a]ulslm
&34
QOF-
Al
Q020

TABLE A4t

ALETR
AZSINF
ROTTOM
CNTRLE
CNVFD
CONY

CRLTME
LR MR

MODLULE

QUOOOs04 X
O000- I
EAAT
HECT
O12ES 1
BT
0014

ARGEND
BOCEGR
CHARSL
CNTRLO
NV T
CONVT
CFREF
LR NO

LEEE

3wl
&I
LEL
QLo
QOO0 04
LwiC
OO0Z

I

X

ARGETE
BLANE
CLEARS
CRHTRLL
CNVID
CRPLFLG
CF. ARG
R

&HOTT
QOO0
HOCA
0015

olier
HE407

alalad]
[ainlsln}

11
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Rl - ‘ ‘

 INSERT AsMal., AasM
@
C L INSERT ARD. ASM
@, REMARE / : ‘
‘ #*
E
B 2 2
AT
W*
*
*.
¥*
3
e 3

PWHEN YOU CARE ENOUGH T PROGRAM
THE VERY BEST" '

GRARADEARBAMREIA R

@RBY JAY FENTON, NOLA DONATO. AND TOM DEFANTI
& (o) 197a

@ :

@&/ _

L INSERT A% ZRAM. ASM

L INSERT AsNCUEGLL. ASM
INSERT A CPLEGS, 45M

WL INE ’ :
LIDENT  CPL

. FREL

HES
§ THESE INTERNALS ARE QNLY HERE BECAUSE OF DEBUGGEING
§ THEY CAN BE KILLED WHEN COMPILE WORKS

« INTERN LINCFL
« INTERN ZAVREF
« INTERN GETLAR
« INTERN GETREF
‘ - INTERN RESOLV
-.‘..
INTERNALS

wE EE an

. INTERN CFOR s COMPILED FOR
 INTERN GG s COMPILEDR GOTO

. INTERN CIF s COMPILED IF

» INTERN COMPILE SCOMPILE COMMAND
. INTERN CNXT P COMPILED NEXT
CINTERN CSKFP s COMPILED SKIP

. INTERN XER 3 XEQ BRANCH
LINTERN XIF C SXED IF

. INTERN X INC | SXER INCRMENT (NEXT)
+ : : : g

EXTERNALS

w2 eta w3m

CEXTERN ALCFL | ALLOCATE MEMORY
LEXTERN ALLOCD SRETURN MEMORY FRAGMENT



LEXTERN
LEXTERN
LEXTERN
LEXTERN
-EXTERN
LEXTERN
.EXTERN
LEXTERN
.EXTERN
LEXTERN
LEXTERN
.EXTERN
LEXTERN
.EXTERN
.EXTERN
.EXTERN
LEXTERN
LEXTERN
LEXTERN
LEXTERN
CEXTERN
.EXTERN
.EXTERN
LEXTERN
LEXTERN

. EXTERN

«EXTERN
EXTERN
EXTERN
« EXTERN
EXTERM
«EXTERN
LEXTERN
- EXTERN
§ bt

SYNTAX

TOL Z20 CR/M DISE ASSEMBLER VERSION 2,21

ARG
AEE TGN
El_ANX
CARTYF
CONVT
CORE
DECSTY
DN

ERRPGM

EVALL:
EVLEPL
FRLISH
FREEALL.
FUNCTION
GENCOD
GETNLIM
GETOFND
GETSKE
SETVAL
INCSIY
IFOF
IFUSH

K ISNL
KLE
NAMALIR
NAMELD
NAMSET
NENAME
NXTVAL.
CIFLISH
FOROPNDT
FEHOPNTT
RETNONE
XCGVAL

COMP TLE
COMPILES AN ASCIT
AND REFLACEDS THE STRING

FAGE

s PARSE ARGLUMENTS
$ASHIGN VALUE

s FARSE ARG DELIMS
sFIND CHAR TYPE

5 CONVERT

sLINK FOR CODE

sDEC 1Y BY 5

sD NCL OFERAT TON
$ERROR MESSAGE

s CREATE CODE BLOCK
TEVAL COMPILED CODE
$PUSH FLOATING

s FREE LOCAL NAMES
PCOMPILE FUNCTION CALL
PGENERATE 1 BYTE OF CODE
s PARSE FLOATING NUM
1GET OPERAND

s FARSE NUMBER

sGET VALLUE OF NAME
SEUME IY TO NEXT ARG
sPOP FROM NCLU

sPLUSH ON NCLU

sCHECK END DELIM
$SEIF BLANKS

PLO0K UP NAME

s CREATE NAME

s PARSE NAME

SLOOK UP LOCAL NAME
PGET NAME VALLE

P GENERATE FUSH

P FARSE OPERAND
TPUSH OFERAND

s RETURN FOR CODE

P ASSIGN VALUE

STRING INTO INTERNAL FaST CODE

B G ST EE a¥ B W I8 ME a2 B QR W3 B QB ME SE un

e atw

COMPILE NAME

INAME> — NAME OF AN ASCTI STRING TO COMPILE

RETURNS:

DE - NAME FPASSED (NOW HAS CODE)

A = TYPE NAME ($MAME)

NAME 15 NOW ASSIGNED TO A COMPILED CODE BLOCK

CaLLs

ALCFL — ALLOCATE MEMORY FOR
LINGPL - COMPTILE & LINE

RESOLY — RESOLVE REFERENCES
FREEALL ~ FREE LOCAL NAMES.
GETOPND ~ GET STRING NAME

COMRILE BLOCEK

'LQBELS 

el
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CXCGVAL ~ ASSIGN CODE TO NAME
NXTVAL -~ GET STRING VALLUE
GENCOLD — GENERATE COMPILE CODE

COMPILER BLOCK LOOKS LIKE:

3032 233 43 3 S
o TYFE #  $CFLADR
o3 3 4 3 3 3 3 B 33

B LENGTH #  LENMGTH IN BLOCESD
SEARAE AR 33 3 323

#  FLAGS B

B 3 2 3

#  TEMP LIST ¥+

#*  LLINEAGE ¥

Bt B3 A I

# USE COUNT 3

Bl 16 B 3R

® # OF LOCALS #  CP.LOC
B R R T RTRTE R R R

# START OF CODE #  CP.STZ
#* R # ‘

* o
PSR EE L LT I

B Tt B L I LR T T SRV ST T R T ]

MR gE MR gE WE waR fEE a3 ME wz N8 aR

sz

, ) Mo CMOLCOMPITLE s o S O TORE, O, . JCODEIL
Q00 1 AOOMPTLE: ‘ BYTE $CMDADR
GO0 OF 4+ SBYTE (L CD-COMPTLE) 71 &4
OO0me 00 + LBYTE O ‘ -
Q004 QOO0 OR + ’ WORD CORE
QUOA aole- + o WWORD L L CODE
QUoE- 00 + S WORD O
OODA~ 4R4F4NE049 40+ LASCIZ O JCOMPILES
“+1 ‘
Ooles FLIES wow LOTE S LS Y . . $ IY-ETACK AREA
00147 B FLIsH H 3 HL~FEAFRESSION

+

HERE WE GET A POINTER T THE FIRST CHARACTER OF

THE STRING TO COMPILE. WE LOCE UP THE NAME

ANDY GET ITS STRING VALUE. IF NOT A STRING
COROIF NULLs IT IS AN ERROR

N

LR

CHLS CoDQOODE0A AL ARG GET THE NAME
OO1E” OA0O0 LBYTE ENAME . $TAF : :
Oola” Co 0000 1é& AL GETOPND 8 DE ~ s NAMERL K
Ooin” ER oo KCHG f O HL~NAMEBRLOCE
OO1IEST  ER ’ N Ho o 3EAVE NAME PTR
OOLF " ChOO00s 23 TALL NYXTVAL. ~ 3 HL~VALUE
- CZERROR S FER.OPL L30T CANNOT COMPILECD
IRNZ . L0001 S e
CAll ERRFGM
LBYTE ER, CPL
, : W GO0 T B : , : - o
BEOS ' ; MV A ESTRADR 515 A STRINGT

[ als il 2004
COOO00E0E
=R

+ o+ o+ 4

f_l:! .
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SR - '

IelAn

QOzR"
Qo0
D050
OOt
oozl
Q0S4 -

QoEss

00347
0039

QORAC

OOEES

O03ES

0041~
o044

Q477

QO4E
OO4R
QO4E -
OO4F

Q052

DosEs

CROSA
B T

OOET

B 6 i

BE

2204
I 0000 OF
ZR

P

QOOA

I
o -0

o
E3
ES
21 A0
D ARE0
21 4210

oO0Oe 04

SR A S ]
il ﬁ'.t ol

2E APE4

&G

22 AD40

i:l I:! Q (:) l:l 1
BOFHE ‘

aF

224540

I OOD0DE 14

&
e
+
L OO0 ]

EHLID

4+ IFN A

XRA

..‘..
STACK

SF -2

WE  NIDW
HL. ==
AY -~

CSONXTE

B
ki
n
3
.
2
u
?
#
2
»
K
"
2
8
?
n
3
I
k]
u

+.IFN &

XRA

+ ;
M WE
- DELETE

B
3
u
k
H
¥

VERSION 2.21

JRZ

ICPLLIN ~ INDEX INTO TABLE
CODE LINES

HES

5 HERE

3 BLOCE

H

§ ICFREF -
3 WHIL

CALL

FAGE 4

ZMP M _
NZERROR . ER. CPL
s w Q02
CALL ERRFGM
EBYTE ER.CCFL

SNOF CANT COMPILEL

LXI DL $EASCTT
DAL o
FUUSH  H

SGET STRING ADDR
SHL=-Z15T CHAR OF STRING
P EAVE ADDR

WE ALLOCATE MEMORY FOR THE COMPILED CODE

AND IMITIALIZE THE POINTERS

OF POINTERS TO COMPILEDR

INDEX INTD TABLE OF LINE NUMBERS OF LINES

‘HOHAVE UNRESOLVED REFERENCES
CURLIN — LINE NUMBER OF CURRENT LINE
LOCNUN —~ LOCAL VARTABLE COUNTER
CPLFLG ~ COMPILE MODE FLAG

call.
XTHL i
PLESH H

LXI H: CPLIN
TCFLIN
LXI H. CPREF
SHLD ICFREF
CLR A

) ""Qv i:

ALCPL $ALLOCATE CODE BLOCE
$ {SP Y- BLOCK , HL-25TRING
$SAVE THE PTR

$SET UP LINE FPTR
sSET UF REF PTR

FCLIRRENT LINE #(

MVI A ERCNEN

A1l

aSTh
E5TA

ZLRLIN A
LIZHTNLIM FLOCAL VAR COUNTER

INR i FSET IT ‘

ETA CPLFLG SCOMPILE Flat

FOP H PHL~-ZTRING TO COMPILE

HAS STATLS
ADDRESS OF
ADDRESS OF
oLn HLY
LD 1y
COMPILE ‘8L THE LINES IN THE STRING
15T CHARACTER OF STRING

LET BYTE OF COMPILED CODE AREA

SU FhakRs ,
COMPILED BLODE v
NAME BLOCK TO ASSIGN TO

CAalL LINCFL
RN - w DNXT
LR oA
"“fﬁhr i

SEOMPILE A LINE

SRESET COMPILE FLAGE
: MVI £ : 2010
All B

STA CCFLFLG
GENCOD

;TE&M;N&?E'EQHE

MUST RESOLVE REFERENCES (SKIPS, GOTOS)
ALL LOCAL NAMES AND LABELS :



T
CPL

7E30 CR/M DTS QESEMBLER-VERSIDN Za21 FAGE

ANDI COPY THE LIST OF TEMPS (LITERAL STRINGS,

§ETC) INTO THE HEADER OF THE COMPILED BLOCK.

COOEFT - O 01507 - LAl RES0LY § RESOLVE REFEk

DO&ZT 2R &7ZE LHLI LOCTAR SHL-Z1ET NAME
QO&ST COr QOO0 12 AL FREEALL. sFREE THEM ALl
OO&E ODEl FOF X FIX-C0OMPILE BLOCE
OO&HAT 2R H00H - LHLD TEMPHIR : SHL~ZTEMP LIST
OO&D OO7S03 MOy SNLIME (X)L

Q070 On7 404 MOV BNMLINE+FL (X)) - H

COO7ET D07 704 Moy CROCX LA

SOVE # OF LOCS
IN HEADER TOO
Q07w =21 0000 LXI H. 0 » s CLEAR TEMPS
QU7 22 &HOTH S TEMFHDR
OO7E aa &T2E SHLD LOCTAR SAND LOCALS

. MV H. X $ ML RO HDRTE
(RINE: g noES +. IFTDN [X 1 X3 € FLISH X
QO E1 + FOF H

+

QO73T  3A ATI0 CLDA S LLDCNLIM

"
k]
n
2

: MV Y ‘ sDE-FAFTER CODED
[alekiaty FOES +, IFION LY 1 L¥l. L FLEH Y
Qo7 il + PO ]
ooEsT I QOO0 0% ! N1 S ALLOCD , FRETLIRN FRAGMENT
QOERs ER ' KICHG . FDE-=TOR OF BLIOCE
Qo ZELZ MVI AL SCFLADR sA=TYRE OF BLOCK

+

NOW WE ASSIGN THE COMPILED BLOCKE TO THE NAME AND
RETURN THE NAME AS THE VALLE TO THE CALLER

RN e 1

i
tH

QosE” E1 ‘ PO H
QOEF” ES FLSH H

§ HL—ZNAMERLOCE
QOR0” OO QoOne 27 CALL. EOGVAL ' é

SAVE AGATN
ASETIGN TO NAME
DE-NAMERL DK
ANDY CRL WORD

Oz ju ] O o

Qowd s =1 Qoon LXT H: 0
QOe7 s e AT ComEHLD CPLLTME
oA BEOA v ' MV P2 BNAME CSRETLRN TYFE NAME
Qo El FOpF =]

QU FIE1L v FOF Y

OowEF - 02 Q000 24 MR RETRIOINE

OORE- LoD ‘

bbbt

MEWLIN - ' :
CHANGES FOINTERS AND CONTEXT FOR A NEW LINE
OF COMPILED CODE

NEEFDE:
SO ICRLIN
CLIRLIN

INDEX INTO LI&EkPﬂIHTERkTQBLEv
LINE NUMBER GFwQUH%ENT LINE'

i

RETURNS:
CURLIN
ICPLIN

u
n
3
"
k-
"
b
»
k]
"
%+
"
Kl
L
ki
s
k-l
»
k
s
2
©
*
n
*

BUMFED BY ONE
BUMFED BY 2

H

i

aE g

=
P
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OOAZ

ooaz”
O0A5
QUOALS

OO
QoaR~
OOAD
O0AE”
OoakE~

O0R1 -
OORES
OORS-
QORST
Qa7 -

OOEE
OORe -
DOBs -
QORRS
SIn]inee
QORF -
QU0

el
a0

LR

FEZQ

mE04

D
=E

nbate

QOO0 O

: LR

TOL Z80 CE/M DISK ASSEMBLER VERSION 2.2 _ PAGE - &

NEWLIN:
5+

M2 B g2 uE

+ 4 44+

u

ME gz HE gE ME

IFLINY  MVD oY

+

o+

X I T}

wr oz

%

+

CoeAp g BB wR B w18 B 3R aE s W8 a3

THE CURRENT LINE NUMBER IS INCREMENTEL. IF THERE
ARE ALREADY CP.MXL LINES, NO MORE WILL FIT. WE
FRINT AN ERROR :

Loa CURLIN s BUMF CLIRRENT LINE #
TNR A ' _ SRUMF IT
PRI CF.MXL s TOD MANYT

NCERROR ER. TML s YES? ERRORE

RO L L0003 '

CALL ERRFGM

CBYTE ER.THL
W OO0EE ]

ETA CURLIN PEAVE NEW LINE #
THE ADDRESS OF THE COMPILED CODE FOR THIS LINE IS
SAVED IN THE TABLE CPLIN. ICPLIN IS THE INDEX INTO
THE TARLE. EACH ENTRY HAS THE ADDRESS OF THE CODE

COMPILED FOR THAT PARTICULAR LINE

PLISH H -
LHLD ICFLIN $ HL->TABLE ENTRY

| s DE-3CODE  ADDRE
IFIDN LY 1 LY1. I FLISH Y -
FOF D

Moy ML E 1 RAVE ADDR OF
INX H STHIS NEXT LINE
MOy M L s OF CODE

INX H $HL-NEXT ENTRY
=ML JTPLIN $EAVE NEW PTR '
FOF ! .

RET

+
+
+
+

LINCPL :
COMPILES A SINGLE LINE OF A STRING INTO INTERNAL
CODE FORMAT ‘

NEEDS ! , , ,
 START OF LINE TO COMPILE
1Y =3 WHERE TO PUT COMPILED CODE
RETURNS . '
o BIT SET IF NO MORE LINES LEFT
HL =3 AFTER LINE COMPILED (AT NEXT LINE
COR MULLY ‘ ,
IY -» AFTER COMPILED CODE

LSESE L
CTCPLIN ~ CURRENT LINE FTR INDEX
CURLIN — CURRENT LINE #
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T
CRL

LL

2a0 CP/M R

QO
QUCa-
o007
QOra
Qoo

OOCE -

-

(1810
Eslsiniele
Oont -
sl e
Qong -
Oon7 -
O00E s

QO
OOnFE-
QOEZ”
OOEZE

OOES

-

OOE&”
OOED

QOER-
OEES
OOEF -
OOFE”

OOFE

ODF4”

OIS -

O O0AZT
C00 OO0 1D
Coe G000 09
ZE1F

FO0E

7E
B7
=37

(s

FEZE
CA 0250

ottt e

D0 OOoor 1T

BT T Doy
b ..‘.l... 4

S0 QOO0 20

o0 OO0 10

ER

EOLD

ER
COoQooDs 13
1214

O 01147
ES
B1O0005

1w

7E

BT

SR04

+. IFN

WE R @ HE &E B uE SE aB

3
K

B gp 4B anm

+.

e

e

MB 22 NE GE W3 38

Wi MR Sz 2B ap

«eARY TALL GETLAR

«wFMBIF' VERSIDN 2l

Al

GETLAR —~ FARSE LABEL
MEWLIN — SET UF FOR NEW LTNE

CEVALD - COMPILE EXPRESSTON

FISNL — CHECE FOR . TERMINATOR
NAaMEET T,PARBE NAME

CARTYF — CHECE CHARACTER TYPE
FHNITlﬂN -~ PARSE FUNCTION CALL

+

LINCPL: CALL NEWL.IN
LINXT:  CALL kLB

IF BLANX

dRI LW LAR

IGIT? L.ABEL

PAGE 7

THERN

o §EK
cAaLL CARTYF $ CHECE CHARACTER TYFE
D

JRINZ v« NAM

COMMENTS ARE TGNORED (BUT STILL COUNTED AZ

ke
¢ .

SNAME  CALL NAMEET

b o

- Ts N

M ‘ 87, FL MOV AL M
IRA Al ‘
STC
RZ
CRPI T HR
SZ LINENDL BT -
Call FTENL e § 15 TERMY?
JRE LEND - LN

£ G
T -

CALL E TSN

LETTER? NAME!

IF THE LINE STARTS WITH & DOT “.° IT IS A COMMENT
LINESD

$IF MULL. SET CARRYL

1

TARTS WITH DOT?
CIF TOEND

EﬁUE IT BE THEN

THE FIRST CHARACTER IS & LETTER. IT IS & COMMAND

IF IT IS FOLLOWED BY A& TERMINATOR. IT IS A COMMAND
WITH NO ARGUMENTS. OTHERWISE WE TREAT IT A=z
EXFRESSTON

A

FFARSE THE NAME
SEND OF LINE?

XOHG ‘ CORHLE-FETART OF NAME

JRNZ v EVL

FNOT END. BACELF

CXCHG ‘ ‘ $ DE~CFESTART » HL~ZEND

Cakl FLINCTION.

JMPR LEND SEND OF LINE

. s FARSE LABEL
FUSH H |
LXT Hy SNVALLIE

§FUNCTION CALL

CONTAINED

LABELS ARE PARSED OVER AND FUT INTO THE NAMES TABLE
THE LINE NUMBER OF THE LINE WHICH
LABEL IS SAVED IN THE VALUE FIELD OF THE NAME

THE

FEAVE LINE FPTR
FOFFSET OF VALLE

DAL Lo . 3HL-XVALUE FIELD

TET M

RS AN
MIERROR ER. I
WRZ O, L D004

o ~ $IF NONZERD, L
CH IFN M -AT, PLOMOV AN

1

SDURLICATE LABELLD
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CPL - ' ' : o

QOF7 SO OOooorOE 4+ Al ERRPGM

QOFA" a0 ' + BYTE ER.DLUF

QOFR- L D04 ] ‘

OOFR” B AR3E4 DA CUIRLLIN A= INE #
QOFE-” 77 MOy Mla A FEAVE IT
QOFF -~ El PP H $RESTORE PTR
QL0007 e ‘ - JMPR LINXT SO DD LINE

Ay :
$ THE CODE I35 COMPILED — THE ONLY THING THAT REMAIRE ON
§ THE LINE IT AN EXFPREZEION (FUNCTION CALL. ETC.)

§ THEN THE TERMINATOR IS CHECKED AND WE EXIT

’

01027 CO Q000 0F W EVLE O CALL EvAaLC ' SCOMPILE IT
Glome CO 0000210 LEND: CALL ELB $ERIF BLANX

CET M FCHECK - FOR ENDL
Ll olosr 7E +. IFN M =T, PLOMOV A PR 1
: OLOwY B7 + ORA Al
01047 o RZ ’
QLo et INX H , tHL-HFAFTER  TERMY
(ARSI FEZR CRI Ty FEEMIT GO AGATIN
010E" 2ER4 , : JRE LINXT ‘
01107 FEOA CRI ML FNEWLINET
aliz” o2 . RZ $END OF LINE
011z’ 2B : RIS | H : sBACK IT UP
0114 =121 JMPR LINXT 1S FROM IF

+
+
-+
-+

GETLAR :
FARSES A LABEL AND PUTS IT INTO THE NAMES TORLE
FOR THE COMPILER i

NEEDS: ,
ML =% POSSIBLE LABEL

RETURNS: :
CARRY SET IF NO LARFL., FLSE
ML - AFTER LAREL
OE - NAMERLOCKE ADDRESS

CAlLLSs R
CARTYF — CHECK 15T CHAR
NAMSET - FPARSE NAME
NAMADR ~ LOOK LUF NAME
NAMEBLD — CREATE NAME
KLE -~ SKIF BLANX AFTER LABEL

WE ST aam R g ME M QR WR o adE W3 WE g3 ME WIS EE a2l WB 9B JE gz

OlLisT CoEoOOOs0e GETLAR: CALL CARTYR 3 IF 48T CHAR 1=
EREEIR & 3 s A 2011 : C RN CwaFAIL FNOT NUMBER., RET
COOLIRY SR O000RE0 O ZALL NAMSET P PARSE LABEL
COllES ‘El~&?23‘ ‘ CLXI My LOCTAR—-SNL T M 5 NAMEZ LISTHEAD
COLELT . CD 0D0OREl , A It I MENAME L0 IT R
S Bl ng C4 00008 1F CNZ 0 NAMELD sCREATE IT
QL7 ChoOOOos LD ekl LB ‘ SR ERIFP BLANES
Ry . K CL e = SCLEAR CARRYL

“



T 230 CR/M HISH QESEHBLEH VERZTION 2,21 .  ‘PﬁGE‘?
CPL - ‘ ‘ »

O12a7
o1ZR”

0120

Q130 %

7 + ORA Al

? | RET

W FAILE STC $SET CARRY
RET

03

o o8

13
i

+
+
+ .
+

SAVREF

SAVES THE LINE NUMBER OF THE CURRENT LINE IN THE
REFERENMCZE TABLE -~ AFTER THE FIRST FASS IS MADE OVER
Al LINES, Al REFERENCES WILL BE RESOLVED BY RESOLY

NEEDS !
ICPFREF ~ INDEX TNTU REFERENCE TARLE
CURLIN — NUMEBER OF CURRENT LINE

RETURNS®
ICPREF - BUMPED BY ONE
LINE NUMBER SAVED IN REFEREMCE TABELE CFREF

01ZE°  ES AVREF: PUSH H
OLEFT DS PLSH I ~ «
0130 2R AVIR LHLD ICPREF s HL->TABLE ENTRY
MV oY $ DE-CURRENT ADDRE

01337 FDES +, IFION LY SR O P FLISH Y
oLEEs I + FoF 0 :

. + 1 : : :
O1BAT AR OC X ] ; - EPDINT AT TOEEN
01377 73 MOV M E - | ; SEAVE IT
a1zaes et ThX H
o1Ees 72 MOy M. I
013A° 23 . INX H
O1ER7 2R AVIR SHLD  ICPREF $EAVE THE PTR
OLEE” I FOF I
O13FC  El POF H
01407 o9 RET

S ‘

;U B OME WE SE B SR WE WE W gr W8 ax WE Q3 ar W

BETREF
LOOKS UP THE ADDRESS OF THE GIVEN LINE IN THE LINE
TABLE CREATED AT COMPILE TIME :

NEEDS & : SR
A = NUMBER OF LINE TO FIND

RETURNS: ,
i ”?'J:T HYTh oF rﬁnF rmmrt&pn FiolR THAT LINE

LEEse
!PLIN4~ TABLF OF PHINTPH‘ TH LUMPILFH iﬁﬂE FR
LTNE% HF THE 1HRhFNT MQ:HH : :

R R L IR T R R Y R Y L A T B L JET SEET BT

0141 ES o0 'QETREFQfﬁugH H B R T ;
014z 11 &30 o LXI. o DLOPLIN ~ SDE-FTABLE OF LINES

.
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D14A7

al4R-
0140
01407
O14E~
a14F

01507

0] SR

0154~

olEss

CoOoiEs”

QLS4

01577

=D
27
&F

WR00

ann L

iz
SE

k]

LR R N]
e T

}

AF
77

A

e

77

E=

s ATV

+, '{

MBS OWE R B AR G r ST ME 9T w2p B WE M ap 3R G2 NB ME B u2p N3 W8 3E gz

"

MB oam WE ar EE RSB o

RE
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[NCR. &
anpne £
Moy [
CLR HL

FN O H=-A7. 7L MVI THL0OIL
DAL o '
MOV E.M
INK . H
MOV .M
FOF H
RET

+
+
+
-+

RESOLY
RESOLVES REFERENCES TO LABELS
AND GOTOS IN COMPILED CODE

NEEDS: -

CRLIN — TARLE OF FPOINTERS TO
COMPILED CODE

S CPREF - TARLE OF LINE NUMBER

SMAKE O BASED
sWORD OFFSET

fHL=LINE NUMBER

XRA A717

FHL-TABLE ENTRY

s DE=ADDRESS OF
SCOMPILED CODE
sFOR THAT LINE

ANDY LINES MADIE

EACH LINE OF

SOOF LINES WHICH

CONTAIN UNRESOLVED REFERENCES

RETURNE: .

FAGE

BY Sk

3]
ot

RESOLVES ALL EKIP:GQTG REFERENCES TO BRANCHES
TO SPECIFIC ADDRESSES IN THE COMPILED CODE

DAL s

GETREF - GET LABEL REFERENCE
NYXTVAL — GET VALUE OF NAME

NOTES

GOTO REFERENCES LOOK LIKE:
CF. GO
FTR T NAMERILOCE
0

SRIF REFERENCES LOOK LIKE:
CP.EKF
LINE # T zkIF TO

THEY ARE RESOLVED INTO:
CF. BR
ADDR IN COMPIILED COliE TO

SOLVE LHLD TCFREF
CLR &L ,
FM A=, [ MV T £, 00L
MY ML A
INY H
MOV ML A
LXT  Hl CPREF
P o

WE GET THE ADDRESS OF THE NEXT

NAME

G T

PHL-NEXT REF SPOT

ERA All
$ ZERG LAST ONE

$ HL-FREF TABLE
PEAVE REF PTR

REFERENCE AND

10

o
i
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O1SE”

O1S0
a1sns
O15E

COLEFT

01607
01417
O1&z”
Q1&37
01447
O1L&S
Ol&b”

OL&77
O1é&%

OL&R"

O14C7

S OLaDs

LL

OlL&E”
OL&F"
Q1707

01737
0174~

0175
OL77e

SLT7AS
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S OLTRS

017
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SE
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S
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o tand

o,

7H
B=
ES
EE
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2019
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SE
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S
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70
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PQGEvil

FIND THE ADDRESS 0OF THE COMPILED CODE WITH CONTAIN
THE REFERENCE. THE TYPE OF REFERENCE (CF.SEF. CP.GO)

SNXTE POP
Moy
- INX
MOy
INX
TSTD
MY
HRA
RZ
FLSH
XOHG
Moy
INX
E

IS5 REPLACED BY A TRANSFER OF CONTROL CODE CF.ER

H §HL~}NEXT REFERENCE
E.M ‘ sDE-LINE WITH REF
H : _ ;

LM

H .
oo $IF 0. NO MOREL
A D » ‘

I ' +11

H $EAVE REF FTR

: HL-ZLINE WITH REF
A M sA=TYPE (SRIP.GOTO)
H $HL-REF INFO .

IF IT IS A GOTO (CP.GOY THE NEXT 2 BYTES HAVE THE
ADDRESS OF THE NAME WHICH CONTAINS THE LABEL TO
GOOTO. THE VALUE FIELD HAZ THE LINE NUMBER OF
THE LINME WHISE ADDRESS WE WANT

LRI
JRNZ
FLIEH
MoV
INX
MOV
KOHG
CaLL
TET

ORA
ZERRIOR

CRLGO o 3GOTOR

o e SHF S FNOT TRY SHIF
H O ,

E.M e s DE=ADDR OF NAME
H » ‘ ‘

DM

| 5 HL~ZNAME NODE
NXTVAL s HL=LABEL NUMEER
L sCHECK LINE #0
—A7, L MOV AL 1
AT o

ER.LAE 107 WAS NO LABELL

JRNZ .. 0005
CALL ERRPGM

LBYTE ER.LAR
4 L 005 T

PO

+

H o © SHL-BWHERE TO PUT ALDR

HERE WE HAVE THE LINE NUMEER OF A LINE TO GO TO
WE GET THE ADDRESS OF THE CORRESPONDING COMPILED

CODE LINE AND

LSE0EE C DALL
MOV

INX

MOy

JMPR
. .

CLLNXT f“%TRYi

REFLACE THE NAMEBLOCK ADDRESS (GOTO)

OR LINE NUMBER (SKIF) WITH THE CODE LINE ADDRESS

GETREF P DE-ZCODE LINE
M, E & - ABAVE ADDRESS
H i ‘ ‘ Lo

M. I N TN
MNEXT LINE

IF THE REFERENCE IS TO A SKIF. WE GET. THE LINE

NUMEBER TO SKIF TO. IF IT IS LARGER THAN THE
LAST LINE COMPILED. WE JUST SET IT TO THE END
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COMPILE-TIME SKIP PROCESSOR.
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MOV E.A 3 D=l TNE
AP STUFDE 07 O THEN
MV I N} s IF Q. DEFALLLT TO 1
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TCH
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3 EXECUTION TIME BRANCH ROUTINE. BRANCHES TO THE
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OLDEs noza INX X
alns- LOOsE&EOG [§INAY 00K
’ MV Y. 5 I A-NEW LINELD
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Gl LOTE] + FOF X

+7
Oing~ o RET
O

XIF e | ‘
CEXECUTION TIME IF PROCESSOR, EVALUATE THE EXFRESSION
ANDN IF IT IS TRUE EXECUTES THE LINE AFTER THE IF
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OLES” BEO4 ; MVI - B.sIvAL FTONVERT TO INTEGER
GlEC” O 00008 04A ' CALL CONVT »
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Q
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CAaLL ERRPGM
SBYTE ERGNXT

MOy
CPI
JRNE
X
CallL
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THE NEXT HAZ BEEN FOUND. IT HAZ ALREADY GENERATED
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OF THE CP.IF. WE .
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ASSIGN ~ ASSIGN VALUE TO NAME

DFERAND

MB a3 SE ar NE WE WS ME dp W3 as

oveon sarea saven soune

QE7A”

O&O&

Q707
QE7F~

OPERS
Q2o
a0
EwET
QR

rasy - i

(1]
L i
M A
(]
o
on

Q000058
OO0 24
OO00E 14
Q000 25
OO00 15
QOO0 24

SELD

BEO&
IR RS THTRIN I

[

S LI000

QOODYO7

0L s

XINC:  MVI
CALL
CALL
CALL
CALL
CALL
CALL
MY T
CALL
MYI
CALL
| JMP
NE: . WORD
LEND

B, $FVAL

DNV T
FOFOFND
GETOFMD
FSHOPND
GETVAL
FIOFOFMND
AL N.FADD
DORCL

A, sFVaL
FSHOPND
AES TGN
OH» O LR0H

1 ADT

sMAKE SURE IT 3
SFLOATING POINT
SGET ING ON NOL
SFETOH THE NAME
SPUSH THE NAME
$CONVERT TO VAL
$VALLUE ON NCU
THEM

CsPUSH RESULT

TASEIGN TO NAME
$FLOATING 1.0



