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INDIRECTION OFERATOR - CONVERTS & STRING TO A NAME

NEEDS: _
IY=ZOFERAND B (STRING)
OFERAND & (0)

RETILHRNS:
IY-FRESULT (NAME?
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s SUETRACT .1

ML~

SN ML STACK
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MY T
FLIZH

XTI
CALL

FF
MVT
AL
MV I

VERSION 2,21

FLOATING TO STRING

BASE

Ma
H

I

T

Ma &

H

A

Al
FRACK
H
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10 NORMALTIZED

MUMBER

SFIELD WIDTH
SRS ] Qs
JUN NCU STk
sGET 7 DIGITH

sOONMVERT TO INT

PAGE

s 1]



LL

OO~
QoFCe

Ch oOoOosDs

D Q00003

CALL
NS

DML
CVFETR

sFUT IN STRING

5+t
5 SCING | o REAE o
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5 RETURNS:
5 ML ~» AFTER EXPONENT DIGITS
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ni1a2a” O&Q0 MVI B, 0 o SEXFONENT I3 O
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ATDED TO THE CURRENT EXPONENT IM B
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SRETURN IF NOT DIG
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§GET EXPONENT
BE NUMEERLE

3 MUST

AFTER E
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FRAVE IN B
§ AND

Coo POWX-POKHERY / Lé+]

8]

FLAY

oo PO

o PEARG
7 /POHERS

L]

CRAM DTSR ASSEMBLER VERSTION 2e21

RETLIRN

ARG, L ORI

'Pﬁag 13



DR

O GooDE 0N

Oloas” Q&EOE00

OLoe”
olooe
QICF-

GO 00008 13

CD Doooel3s

Q1nz” ZEOR

0104

121

010"

010

LDz~

- 18

03

ol Q0

aime
O1DE

olnn
OLDF-

1E4”

- Q2TES
- O1ES”
O1ER”
SR4P4E4500

00

OLES
O1ES- ZEQ2

DIE7”

i

OlES” OO O000 0%

OlER”

CH= 00

OLED- CooOO00Ges 1R

QiFO”
O1F1”
QLF4-

Fi
COOQ000: OF

AEQE

O1F&” L 00008 1R
1

O1FY
1A
O1iFR

oiFce

OLFE

isiand

] L):I:.. i -:Lf
0Z0Ow
EOA
0200
O20E

S L=
v b
S0
PRCTa
S OROA”
OlER”

- 00
S EEOS

g 180

o ow PO R
o » PARGE

N
§ At

SIN

07 N ae wE ous
it
=
m
ax

A I RS S

L

- SINLE
FFLN2

FNARG:

FRET:

BINX:
5 bt

»
B
LI b
n
%
[ peep—
H

AZ4FSR4R4E 45+

+1
S R L
oo LSS

% oo

: TAN

Al L

«BYTE HEVAL . $FVAL . $TAF

ZALL TYNCL
CALL INCETY
CALL TYNIZL
MVI A M. FWR
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CEECTE JARCSIN/

LBYTE  © :
MVI Ax N ASIN
JMPR FFLIN

§ARC SHINE

FAGE

14



0252

RS

ORS4-
OFES"
QEE7
QPSR

O2ERS

el Se
OREE
DEEST

OReE

O2&E
Q267
(e
ORARS
D2&D
O2&F
02717

078"

2T

QZ7R”
QR7E~

0Z7E"
07FC
oEmEn

[

o=
Wt X

Qas7s

R iis it
QoD
QFEaFs

Q292

OADDE
3
1e +ARCCE
oz “+

oo
O2E0
O2&T7
QLER”
415242434 F 53

F4+ 4+ ++

+]

Q0
BEQ&

CEOQLET7

4152425441 4E+

]

Q0
SEOT7
o3 OLEFS

w u ACIEE

« W ACTXE

3
k]

MR g B WE

v« ATANS

.« BTNX 2

bbb

ATAN

+ARCTANE

e

SERT

H

H

3

H
1= +EERT
[ A=
00 +

OOO0 L +
OZED- +
O1ER” +

SEELIE2S400

00
BEG]
o2 01E7S

w o SERTE

]
s

u
K
"
*

o SERXE

S

LG

M. CMOLARCEOE, o o ACCX S 00 ARCSING FNARG,  , ACOS 1L
«BYTE $CMDADR TR R

YBYTE (. .ACCYX~ARCCOS) / 1é+1

LBYTE O

WORD ARCEIN
CWORD L ACDE
CWORD FNARG
SASCTZ JARCCOSE/

«BYTE 0
MVI CALNLADDE FARD COSINE
M FFLIN

M. CMDEARCTAN: «  ATNX O, ARIZCOE, FNARG. . LATANIL
 BYTE SCMDADR

JBYTE (L ATNX-ARCTAN) /1641

JBYTE O

« WORD ARCCOE

WWORD L L ATAN

HORD FNARG
SASCIZ /ARCTAN/

.BYTE % ,
MVI AN ATAN FARC TANGENT
IMF FFLIN

MLOMOLSRERT, o« SORX, O SUBSTR. FNARG, . SORTIL
L BYTE $CMDADR

LBYTE (L SORA-SERT Y/ 1441

LBYTE O ~

WORD SUBETR

WORD L L SERT

« WORD FNARG

LASCIZ /SORTS

~BYTE 0
MyI By N SERT PEOUARE ROGT
M FFLIN
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Mo CMOCL G, o LSS O LFADL FNARG, o W LIHET T
LBYTE $CMDADR

SBYTE (.. G- th?/1!+1

JBYTE O

SWORD LPAD

WORD Lo LOG

« WORD FNARG

SASCIT LG/

« BYTE O
MVI s N LG
LM - FFUN

$RASE 10 LOG

My CMDELN o o LNX o O LOG FNARG, o o LNIE
LBYTE $CMDADR

CBYTE (o u LNX=LN) /1441

LEYTE O |

WORD 100
SWORD oW LN
WORD FNARD
LASCIZ LN/

<BYTE 0
MV AL NN
iy FFLIN

$BASE E LOG

M. iHﬁFFXF:,“EXPX:H AFIXLET. FNARG . JEXFIL
. BYTE $CMDADR :

LBYTE (L CEXFX-EXP)Y /1441

LEBYTE O

SWORD AFIXCEIL(MEY-1010) #LA+FETINT]
WORD L L EXF

«WORTY FNARG

SASCTE FEXF/

CBYTE O
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EIHN Ha2l

PRAISE TO E FOWER

PaGE



ORCA
OZCBT
20 I
azcne
QZCF-
bl nh
D2DEs

Q20&-
0207
020
Q=D

Q2

oznn-

OZTE~
O2DOF
OZELS
OFES”
QZES”

OZEC”
OZEF”
OZFE"
OPER”
ORES-

DRFE

i

oz

0o
CIaN
Q207
D000
S04200

Q0
ZELA

UNC RN 65 ¥ o By

1=

0

00
Sommn
OZEL”
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+F1s BYTE $CMDADR
+ 0 WBYTE (LWGPIX-FI)/ALé+d

- LEBYTE ©

+ JWORD AFIXCRIL (P =101 #16+FSTINT I
*+ . LWORLD L WP

+ «WORD O
+ ASCIZ /PI/
+1

«BYTE 0
e I8 MYI A NLFURT
JdMF FRET

$RETURN FI

e n FPIXE
HE T

*13

3 FORMAT

3 FORMATS A FLOATING POINT NUMBER INTO AN INTEGER AND FR
ACTIONAL ‘ v
$ PART (ASCIT STRING) WITH N DIGITS AFTER THE DECIMAL PO
INT

NEEDS:
FLOATING NUMBER TO FORMAT
INTEGER GIVING NUMBER OF DIGITS AFTER DECIMAL FPOINT
(MAY BE BETWEEN O AND &3

RETLIRNS &
STRING WITH FORMATTED NUMBER

CALLS: ;
ARG ~ FETCH ARGUMENTS.
ALSTES — ALLOCATE STRING
GETOPND —~ FETCH OPERANI
INCEIY - BUMF IY TO NFXT ﬁRH
MEGN ~-hhT SIGN
NORMLIZ — NORMALIZ NUMBER
MUMIT ~ CONVERT T ARCII

ME QB GRSz BB R ME WIE M B w3 4B ME 2 WE gz B SB dR

M. CMOLEORMAT 5 o o FMT X O QFTXLrlauuFMﬁﬁhv.uFMTWL
+FORMAT:  LBYTE $CMDADR
+ CEBYTE (L FMTX-FORMAT) / L4+

+ LEYTE O ,
+ LWORD AFIXEFIL ("F Y ~1010) #1A+FETINTI
+ LWORD . FMT

+ JWORD . . FMARD

CASCTE /FORMAT/
+1 :
L FMTE:  CALL ARG '
o« FMARGE L BYTE $FVAL, $IVAL. O
PLSH H ,
MV B, (BTASCIT+HIYI /14
call. ALETS $ALLOCATE STRING
FLEMH H $SAVE THE PTR
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Call
MOy
T=T
ORA
JdM
DRI
JdRE
ERRC
AT
LBYT

- ERRs

+

FRINT INIT

Z
z

CALL
FLEEH
CALL
+
IF
TOO BIG
TRATLING

T

MOV
CRI
SR
LRI
IR
DRI
v JRNIEC

ERROR

CALL

THE NUMBER

ZERDS

GETOFND
INBEIY

FOSITIVE AND

GETOFND
AL E
A
Al
-« ERR
Ll
. w NN
ER.DFL
ERRPGM
E ER.DF

R

TAL SIGN AND
MEGN

Li ‘
NORMILIZ

5 GREATER
DISFLAY.
ARE ADDED

A,
&1
.o N1
10+1
Y
~16
LN
ER.FMT
ERRFGM

LBYTE ERLFMT

. Nz SR1

MO

MVT
THX
DCR

o Mls

JRNZ

MVI

JMPR

e

CONVERT FLOATING

NUMBER OF

CALL
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call.

FLISH .

=

[}
FLLTOUT
M 0~
H

o

w o NI
Mau

'ﬁN‘tﬁ:j

MUMBER
DIGITE

H
NUMIT

Eu2l

REGUESTED

THAN

IF IT I%

FIM e T ‘
SGET FLOATING VALLUE
sFOINT TO NEXT ARG

sGET # DIGITS AFTER
14 = # DIGITS AFTER
sMUST RBE > OF

-

s ERROR
sMUST BE < &
s OR ERROR

MNORMAL IZE NUMBER

$GET THE SIGN
$EAVE DIGIT COUNT
$ NORMALTZE HNUMRBER

1owsiG, IT IS

GREATER THAN 10##4,

s A=EXFONENT

10 L EXP oD &7
$YESTY

§6 < EXF o< 107
FYEST

j-14 < EXF < 10
FYEST o
$ELESE ERRORL

oo

’\n‘!

§ SUBTRACT
$MEW EXPONEMT

FTRATLING 05

S LINTIL COLINTLR

FEUT DOF IN

TO ASCII AND GET THE
AFTER THE DECIMAL

FOINT

$SAVE FPTR
FEET ABCIT NUMBER

FAGE
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QRECT El e , FOF 0 H , sHL. —» Flﬁ-T DIHIT
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¥ WE SEARCH THE DIGIT TRINH FHR THE BFIIHQL PDINT
OEEDT ZERZE ‘ MVI. o AL 3DF TO COMPARE
OZEF- BE o N2E LM ™ ;I IT PDINTT‘
Q2407 23 INX H - 3POINT AFTER
oz417 Z0OFC JRNMZ  n N2 : §SCAN FOR IT
02437 2B DX H ‘ sHL —> AT [F

5+ : .

3 DECIMAL POINT FOUND. WE COUNT OUT THE DIGITS

§ LINTIL DECIMAL POINT LUHNTER EXHALIETED OF END

. OF STRING IS REACHED

3 E = NUMBER OF DIGITS ALLOWED AFTER DF

FOF I .
Lo , O TET E o $IF O, EXITE ,
0E45 7 7R +.IFN E - -, [ MOV AL E ‘ 1
02467 BT o+ CORA Al '
0=47 2ELE JRZ Y CT
o349 23 INX H CsHL = AFTER DPF
03487 10 v o N DCR E sONE LESS DIGIT
O34R7 F& O35RY M LW 0T $ALL GONE? EXIT
TST M $FOLUND THE NULLYPL
Ll 034E- 7E + IFN M -B7. PLOMOV A.M 1
O34F - R7 + ORA A1
OES0- 3 TNX H ' sHI. -2 AT NEXT CHAR
W ek 2OF7 CJIRNZ u o N SN CONTINUE

=
(3

0z44~ L

5+
f § END OF STRING REACHED. NUMBER MUST BE PADDED WITH
5 TRATLING ZERDE UNTIL THE DECIMQL POINT tHUNTER
$ IN E BECOMES MINUS

Ralcioch 7R , nCx H . sHI. =2 AT NULL
CQEEg BHE0 Lo N4 MyI M, 0 s TRATLING 0

OEEA o : INX H : , , ’

OHRET7 < 1o DR E S sONE LESS DIGIT
CEEsE SE ORS4 JR LW N4
N

EXIT POINT - ; , ;

FUT IN TRAILING NULL. POP OFF STRING ADDRS & EXIT

IVT RN ST ST

OEER S K] LW OUTE  POP i} : SOE -2 TOP OF STRING
- LR M $EMDING NULLL
FEE 3A00 +.IFNM - =A. [ MV I M L 01r
R& A1) : ;

E1 ‘ FoF H : : s RESTORE OTHERS

' - ZEOR COMVI . $STRADR S RETURN TYFE STRING
IS CE 00008 1B COJMP T RETNONE 3 RETURN

O3bg v o FMTX :

ORA4 i 7O 1%¥ LWORD OUCCCH. 0700 3
icTor i 2400 T4F4  Nés . WORD OZ400H, O14F4H 31
: W END ‘
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GREY JAY FERNTON. NOLA DOMATD. AND TOM DEFANTI
@ E () 1R7E ,
@
@/ -
o LINE
LIDENT ES
« PREL
< INSERT A% MAC. ASM
@

o INSERT
« INSERT
» INSERT
5+

Ay ZRAM. A5
A NCUERLL ASM

3 INTERNALS

. INTERN

« INTERM

- IMTERN

. INTERM

» INTERN

. INTERM

« INTERN

« INTERM

L INTERN

« INTERM

« INTERN

- INTERM

SINTERN

« INTER

« INTERM

« INTERNM

- INTERN

. INTERN

L INTERN

« INTERN
o :

*
*

AN
CRAREN
DOFTAR
B
FaDD
FLiTy
FEon
FMLIL
FRND
FELUR
GE-

=T
LE

LT

NEE
OFAREN
R
RMDR
SOFTAR
UQFTQ%

FXTFHHQLM

1
B ]

A OPLERU . ASM

PLOGTICAL AND
§DLOSE PAREN
s DOLIBLE CHAR
s EGLAL
SFLOATING
SFLOATING
FFLOATING
s FLOATING
SFLOATING RANINM
sFLOATING SUBTRADT
s GREATER OR EQUAL
s GREATER
sloEss OR
FLESS \
SNOT EGHIAL

$TIFEN FAREN
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TLuMFHTF REM&INﬁEﬁ

P SINGLE CHAR OPERATORS
,HNARV UP&R&THR"
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Al
DIVITE
REMATNIER
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CEXTERN
EXTERN
LEXTERN
EXTERM
EXTERN
EXTERN
LEXTERN
EXTERN
EXTERN
EXTERM
EXTERN
LEXTERN
LEXTERN
LEXTERN
EXTERN
LEXTERN
LEXTERN
EXTERN
LEXTERN
LEXTERN
HER S

AT
CONVAR
CONVE
LECSIY
DN
ERRFGH
FROF
FRUSH
GETORND
IGET
TN
IFOF
ITFEHO
TPLIEH
TYMCL
MNCLITY
FOPOPND
FEHOPND
FLTORND
SCME

OFERAND

RSB
3 NEEIDS:
5 RETLERENS:

BE atm dE

FoLRs:

FRET:

“a
4
b

T
o
de

T

Fanmn

NEEDS

BYTE
CALL
CALlL
MVI
CALL
MYI

T

MVI
LM

n
n

IY-0FERAND

IY-3OPERAND B

A

H#FVAL.

PN
FOPOFNT
£, N XICHF

CDHOIMLE

AL N FELUER
JIRTS N

AL BEVAL

PESHOPND

E

FAGE

§ETRING CONCATENAT ION

§ CONVERT BOTH

§ CONVERT OFERAND E

sDEC IY BY 3

 PERFORM NCU QOFPERATION
$ ERROR TRAP o
$POP FLT FROM NCL STACK
sFPUSH FLT ON NCL STACK
$GET OPERAND ;
FGET INT FROM NCU STACK
§ INDIRECTION

§POF FROM MU STACK
$PUSH G ON NCU STACE
FPUSH TO NCU STACK

$ 1Y STACK - NCU

FNCL —3 1Y SETACK

$FOF DFERAND

§ PLISEH OFERAND

$FPUT OPERAND

FETRING COMARE ROUTINE

SUBTRACTS 2 FLOATING POINT OFERANDS

1Y (OFPERAND A ~ OPERAND B

sGET OPERAND B
JGET OFPERAND A
FEXCHANGE THEM
SNCU-2HB, A

FCOMFUTE AR

s 00 LAST OPERATION
sRETURN TYFE FLT
sPLSH THE RESLILT

ADDES 2 FLOATING FOINT OFERANDS

B AR WE M aan MEB g WME R M8 SE o

RETURNS:

- OPERAND A

I¥=3>(OPERAND A + OPERAND B)
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FoE=

FROZ21L &533

HEOO
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my

i

ST Q000 OF

R R e 1

FADD: «BYTE
CALL.
ZALL
MVI
SMPR

R

3 MOD

§ NEEDS:

i IY-OPERAND
H OFERAND
H

3 RETURNZ:

H Y0P ERAND
FeoDs «BYTE

CALL
CALL
MVI
el
AL
MV
CALL
MV
JMP
T

RMDOR

NEELES
NC U= 0FERAND
DOFERAND
RETLRNS: 4

GLUOTIENT AZ

!
i
|
H

"n MR R w3z ME MBS EE e 3% R gp WE W8 Wn aw

FLEsH
LXT
MVI
CaLl

MR

+

MV
CCALL
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FFVAL.
FOPOPND
FOFOFND
A, N FADD
FRET

E
A

A — (OPERAND

STIVAL.
FOFOFPND
FOFOFND
AL N. XCHD
LIONCL
RMIR

AN FLTR
LGN

. BFVAL
FoHOPND

COMPUTES  THE REMAINDER OF
INTEGERS AMD THE QUOTIENT. TOOH!

5]
P

Mz

Y
Y s RMOTHMF
A, SIVAL

PUTOPND

SR

AL NLFTOL

DN

SGET OFERAND B
sGET DFERAND A
$COMPLUTE AR

s PLUSH a+R

DIVIDES. 2 DOURLE PRECISION INTEGEREZ AND
RETURNS THE REMAINDER

f / OPERAND

$GET OPERAND B
sGET OPERAND A
s EXCHANGE THEM

$GET REMATNDER
§CONVERT TO FLT

FRETURN TYFE FLT

DOUBLE PRECTEION

NOU STACK HAS REMATMDER Az TS

§ IY-TEMP AREA
SEAVE OFND B
BN TY STACK

B, A DENOTES

ERZEI S I

FAGE 3

By o# OFERAND

FROM HEREGN,IN, THE COMMENT REFLECT THE CONTENTS
OF THE NCLL STACK. FOR EXAMPLE:
B A% ToE. A AZ :

B
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QOOEE F3
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RMD ~ REMAINDER FUNCTIONS

Al
MVT
ZALL
FLIEH
MY
CAaLL
AL
MV I
cAalll.
CALL
MVI
CALL
call
MV
Calll
PO
o
RET

+
+
+
+

FoIv

NEEDS:

RETLIRNS:

B

ap wE

Foivs « BYTE
CALL.
oAl
MV
CALL.
MV I
PR

w8
+
+
4
+

FMUL:  JEYTE
CALL
CALL

MVI
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TYNCL
B, N DDV
LIONCL
FolW
B N FTOD
DIONCL
TYNICL
.M. DMLUL
DONCL
NCUTY

AL N XCHD

LuoNC L
TYNIZLE

frq ML DU
DO
Fol

Y

IY->OPEROND E
OFERAND A

Y- (0RPERAND A / OFERAND B

$FVAL

. POPOPND

PORCPNLD

B N XCHF
IRIRI i

As N, FOIYV

FRET

iB. A, A
1A/B. A

FEHAVE QUOTIENT STATLEE

tA/B. A/B. A

sB. A/F.
§B#A/H,

A7B. A
A/Bs A

IA/E. A
6. AR

$BHA/R. A,
§A-BHA/R.

AR
AR

$RESTORE CO=

DIVIDES 2 FLOATING POINT OPERANIEE

PGET O OFERAND B
sGET OFERAND A
3 EXCHANGE THEM
FNCL-TR. A
sDIVIDE THEM
$FLEEH & RETURN

FLOATING PGINT CPERANDS

s FMUL
s MULTIPLIES 2
3 NEEDS:
5 IY-3OFERAND B
H OFERAND A
CRETURMS:

1Y -2 OFERAND

HFVAL
POFOFND
PO DN
AL N FHUL

A # DPERAND R

CSGET OPERAND B
sGET DPERAND A

§MULTIFLY

FAGE
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FIIIV, FMUL - FLOATING DIVISION. MULTIPLICATION

COOBES G2 Q00F . MP FRET $PLIZH & RETLRN

+
+
+
+

FRND :
FRODUCES A RANDOM FLOATING POINT NUMBER IN THE
GIVEN RANGE (OFERAND & — OFERAND B

NEEDS ,
IY-OFERAND B
OFERAND A

RETURNS: ’
IY=CRANDOM NUMBER BETWEEN OFERAND A
AND OPERAND B OINCLLUSIVE ‘

Qorele 06 BT ~BYTE VAL

aoEa” DI QOO0 O AL GETOPKNED § NCL--R
QOess GO0 Q000 14 AL FOPOPND $MNCL-T2B, R
Qoress T Q000 o CAalLL  GETOPND SNCU-> A, B, B
: +

‘ﬁ WA B a2 G ar ER gz M ¥ oar WE WE ux NS

HERE WE ATTEMPT T FIND WHICH ARGUMENT WAS BIGGER
WE MUEST RESOLVE THE TWO ARGUMENTS INTO & POSITIVE
CDIFFERENCE AND A& LOWER - BOUND
OoERe EELL MV I Fis N FEUR FNCL-RB-A, R
[RINE NN O QOO0 O CALL TN

CTET £ $CHECK STGND
Qoan- B7 + RA A1
Qoals 2 006an S «aR1 SN F0
0084~ ZELS MVI P W CHEF §MCU-4-B. B
OOAAT 1805 AMPR O P
Q0 CD QOO0 00 W FlE CALL GETOPND § NCL-26, B-fA, B
OORRS ZELR MVI A M. XCHF : FMCU-ZE-A, A, R
ooan” T Q000508 WRE AT TN s WHATEVER

-

FERT T R LT

wE R

SINCE THE RANDOM NUMBER WE GET WILL EE BETWEEN
OAND L5, WE MULTIPLY THE RANGE BY 2 TO COMPENZATE
SINCE, THE CALCUH.ATIONS NEED & O T 1 RANGE

e

i B azm

OOROT BELTF o MVI AL ML PTOF 3 NZLI-RANGE  RANGE, 1.0
ln) e DT Q000 O Call. DICNCL

QORSRS 0 ZELO MW T A= N FADD § MCLE-SRANGE®Z . L0
OOE7s I D000 O CALL DML .

GOBAT oo QoETS AT RN § NCL-RAD.  RANGE. L0
aoph- ER . ' XTHG P ; s DE GETS RAND MNLUM
QURES" DD QOO0 1L CALL TRLEEH SPUSH ON NCU STACK
QOO 0D OOE7 Y ’ ‘ ALk, RND , S GET NUTHER 14 BITE
Qoid s ER , . XOHG . C3DE GETE RAND NUM

- ‘ + : : ) o , ,
THIE Exhﬂ%ENT;ES TEROED, THE HI DHHER;B2T QF'
THE MANTISSA SET TO NORMALIZE. THIS GIVES & ‘
RENDOM MUMBER BETWEEN .5 ARNDE 1 RO

T wdn dE wIm IR W3R

CLR o , s CLEAR EXPL



ES

RND — RANDOM NUMBER STUFF

L.

QoS-

S OOITF

etal ey
QO

O0CF -
Q0T
oons s
QOO7e

oonE -
Qonc-
QOpF -
OOEZ”
O0E4 7

QUET
QOEA~
DOER”
OOED
OOEF -
OOFO-
QoL
OOF 2
QOFS-
alal==n
QOFR-
OOF

"

OOFDT

01007
(NN ICE

D104

OLo7-

OLoEs
OloRe

L&O0

CRFR
o0 Qooos1l
oo Oo00s 10

11 0020
COL 00008 11
SELL

CoE 00008 O

SELE
Co QDO O
CoD QOQ0s a7

CBELD

om0 O00F

CDOOF2
7o
F5
o QOF27
F1
&F

)

2R &EEF

0o
01 0017
O »

22 LEEF

T LB
5F
CRoOolooT

1w

P o

[

+
X

DL R AL

3Rz WE W

T1 98 a2 NP oaz MB 38 war ME ogr 8B WS ST ugp

u

TOL ZEO CF/M DISK ASSEMELER VERSION °

e 8 ath

TFN I
Ré& AN
ZET
AT
AL

-7, TLOMVI

7-E
CIPUSH

IFsHG

FAGE

I ‘ SO1L

PSET HI BIT
RND IS 51
NOW PLUSH .5

"
B
u
k-
]
k]

WE SUBTRACT .5 TO GET A NUMBER BETWEEN O AND
« S THE RANGE WAZ MULTIPLIED BY 2 EARLIER.

+
XTI
AT
MV I
CALL

+

NOW AL WE [

ADD THE LOWER

MVI
CALL

CAall.

MVI
AME
bt

RINEY

RANDOM BITSTRING ROUTINE

Lty OE0OH
IFPLISH
AL N FELR
DN

IS MULTIPLY THE

BOLIND!

AL N.FMLIL
DIONICL
DEC3IY
Aa N FAD

FRET

WE EFFECTIVELY HAVE A NUMBER BETWEEN O AND 1

FONTO NCU STACK,

FEURTRACT TO MAKE

RANGE O-.%5

THE RANGE AND
§ NCLI-RANGE#RNI, LD

5 NCL-2 L O+RANGE #RMD

— RETURNS 14 RITS OF

MADMESS IN HL, TAKEN FROM HYGSYS DRIGINALLY

WRITTEN BY JEFF FREDRICESON

RETURNS

HLL = FRANTDOM NUMBER

DESTROYS:

NI CALL.
‘ MY
FLISH
Al
PO
MY
RET:
LHL.I
AT
LXI
Dan
anc
ZHLD
CLHLD
M

< RNDL e

CALL

pan
CEHLD
RET

EVERYTHING

« o RNTIL
A
Pl
» o RN
Pl
Lo &

RANSHT
w o SHET
Ba. 23

5]

I

RANSHT

'RANSHT+3Q

E.A
w o SHFT

1A
RANSHT+2

(ENTIRE

(327857 TO 227870

080 REGISTER SET)

s GET HI ORDER

SGET L0 ORDER



TOL Z80 CE/M DISK ASSEMBLER VERSION 2.R1

ES -

RNDU = RANDOM NUMBER STUFF

0100
OLoc”
01007

Q10
QL0
alils
011
0113
0114
Oliéa”
a117-
Ol1E”

oL1es
Gl
OLLF”
(RS
O
Oiazdr
LA
o iy
Qlaee
OlzR”
N
0130~

ofane
olEEe
Q1aa”

SERcrIe

44
41

AaF
14607
2w
17
1%
ZOFB
o
26

s

FLI &0
FO7EFE

B

2807

a0

47

D000 05
7

FEO:

Ca Q00017
FlzZo4&

280F

CIN Q000 14
ER
Z0 o000l 4

kB

« @ SHFTE: MV
+ Moy
+ Moy

CLR
+. IFN A—-fA. L
MVI
DA
RAL
DR
JRNZ
DAD
ADLC
RET

oo SHLE

§ et

M

NEED®S:

RETURNS:
BOTH

O

SET

Al LS
] BOMP
4 FLMP - F

B OSE arr B aaR 38 2B g 4% W8 NE oax WE W8 g

MOV
MY
MF
JR7
JRiC
MoV
CALL
MOV
CET
A7
ST
JR7

l“' X'}

Aeefeie
TCMP S
COMPARES 2

aetan e soaer

B IEH

Pood W2 WT o SE GB g B

KOHG

COAlLL
XCHG

CALL

B.HE

B.H
B+l.H+11]
AL

MVI

.7

H

A, 010

T
o wmHL
B
.y

I¥Y-HOPERAND R
OFERAND A

OFERANDS FOPPED OFF

FOR COMPARISON

STRING COMPARE

LOATING COMAFARE

B.E.TYF(Y)
AL ETYP-E.SIZ{Y)
B

P

wall

B.H
CZOMNVAR
A B
HETRADR
SEMP
HFVAL
FLMF

XRA

FPAGE

A11

COMPARISON ROUTINE FOR RELATIONAL OPERATORE

s R=TYFE OF OFNDR
1A=TYFE OF OPNDA

FTYPES EUALT
sDISPATCH, NOCONY

PCONVERT TO TYRE OF

s CONVERT TO TYPE OF

1ROTH OFERANDS

s A=CONVERTED TYRE

: STRINGS?

s STRING COMPARE

s FLOATING NUMS?
sFLT COMPARE

CSINGLE PRECISION INTEGERS

 PdPDPNB

PORCOPND

{CAN ﬁL8D~EE U$EB FOR FOINTERZ)

 SGET OFND R
CSHL=OPND B
FEET OPNDCA

§HL=A, DE=R]

7 .

B
£



TOL Z20 CF/M DISE ASSEMBLER VERSION 2

ES -

COMPARE ROUTINES

(RN BTN
R =
OiaEDe
0140”7

Q141
0l41-
Qr44-
01477
o149
0140
Ol4E -7

P11

alEmee

R 45 BT 0
5 Swhile
OLEE
LSRR

CODLED

o ooisES

O1a1"

Yk

01667

o1&

B7

ES:s

11 0000
oy

COoooons 14
Cor QOGO 14
ELR
Ch Q000 O
SJELL
T, Q000 0

B7
aEs

FE
[ I O
Fa& OlaFs

1elE

FE
C Gl1wr

Smn

FA OL&F-

FE

CRETS

DN
ORA
R ST
LXTI
RET

3 bbbt

T uE wa uE WSECSE @ B B 8B wm ME NE a3

+

ATY MB MR ME R NE Ja NF OME wap SE uar SE R B SE an

LE:

LT

i, X
o
=

FOMP
COMPARES 2

NEEDS:

u::::j.

IY-0FPERAND

OPERA

RETURRSS
IE = 0

[RpeR—

i

CALL
CALL.
MVI
CALL
MVI
CALL.
TST
CRA
JAMFR

bbb

NI

Al
I
I 0

=
A

{(FALSE)
CONDITION COoDEs

SET FOR

FOROFND
FOFOFND
B ML XCHF
oL
AN, FolE
DioNCL :
4}

Al

CRET

- PAGE

s COMPUTE &-R

FLOATING FPOINT QFERANDS

(OFPERAND A —~ OFERAND E)

/
$GEET OPERAND B
s GET OPERAND A
FEXCHANGE THEM
FEURTRACT THEM

FCHECE Gosn

FRETLRN

RELATIONAL OFERATORS LT, GT. GE. LE. NE. E

NEEDS:

IY-ZOFERGND B
- OPERAND A

RETLIRNS

IF THE RELATIONAL OPERATOR WAS SATISFIED
B~ CPERAND A)

RESULT

OF (OPERAND

V-1 (TRUED

ELSE
I¥ =120

i
i
H

LBYTE
Al
R

CAMPR

CATALL
JRE

M
JFFR

. LBYTE

«BYTE

(FALLSE)

HANY VAL
1 | =
TRUE
FalLEE
HaNY VAL

CMP

TRUE
TRUE
FaLsE

HANYVAL

BY THE

3 COMPARE
A = BT
1A < B

AR

P COMPARE A-F
A o= B |
A D RT

A B



B

RELAT IONAL

Li

0169
0160
O1&F
Q1707
7R
01757
017&
0179
Q170"
O17E”
al=l-
aless
Qla4-
01e77
Qlae
ol
olmse
aleFs
Q1el”

oLeas
D124

Ol

3

"

OiwR
QOlwe
alwgE”

OlwF -
O1A07

DRFERATORS

ohoolies
Fz 01707
13

oo QOO0s 11
SELD

omO00F

FE
oonoolles
wEF2

Fé 01707
LEED

FE

U S B
20E7
184

FE
ChOlies
amDE
1E00

CON 0000 QC
BEL7

oD o000 08
B7

1600

o=

14

(e

+

+. IFN D

B L )

TRIES
FALLZE:

ETs

Es

NE#

w28 e am ME WE WE wR HB MR 28 ME 2B P g SE S8 W8 s

XRA

E
k)
#
?

CHETF s

s

TOL ZE0 CR/M DISK ASSEMBLER VERSION .31

CALL CMP
F FALZE
TNX I
CalL TFUSH
MV fAaLNLFLTE
S MP FRET
- W BYTE HANYVAL
CALL CHMF
JRE FALSE
M FALSE
JMPR TRUE
BYTE HANYVAL
CALL CCMP
dRNZ FaLsE
JMPR TRIE
« BYTE SHANYVAL
CALL CMP
ARE FolLsE
AMPR TRUE

ot

CHETF
INTERNMAL FUNCTION TO RETURM O
WHETHER AN OFERAND IS O OR NOT

NEED:N

IY-2

RETLIRNE

FLIOATING DFERAND

 PAGE

s COMPARE A-B
3A = BT
sDE=1 (TRUE)
s PLISH DE

$CONVERT TO FLLT

s COMPARE
1A = B7
1A < B?
1A > B

A-E

§ COMPARE
th = BT
A = B

AR &

P COMPARE A-E
sh = BY
1 = B

OR 1 BASED ON

NCU STACKE HAS FLOATING OFERANI

0 HAL

CAL L
GETOFND ~ GET OFERAND
DOMCL — DO NCLE OFPERATION

)4
CALL Z!F‘ND
MYT NN ETOF
AT TN
TET AL
CRA &
CLR I

A1l

RZ

ThR X
RET

AND 5 |
LOGICAL AND OPERATION

NEEDS: -
IY-> FLOATING OPERAND B

O IF OPERAND WAS

-A7, 7L MVI

OTHERWISE 1

SEET COFERAND
s NCL OF TO
FEIGN OF OFERAND

FASSUME Of
0 : CRRNEN

07 RETURN FALEE
FRETURNM TRUE (1)

w



TOL Z80 P/
E -

]

LOGTCAL. AND

O1A1
01a%¢
O1A5
0106
T-EE
O1LAA~
O1AR-
OLAE
O1EL”

OLE4”
OlBS
OlRo
OlR2-
O1BCS
QIBD~
D1BRE-
0Lz
Q14

(N

M

2}

O
(K
T
o
76
a3
11
A

o3

:n
76
B3
11
A

ol

D15k

ASSEMELER VERSION 2.9

ND DR

“e

YT IENT BT L T

FLOATING

RETLRNSS
I¥Y-2 FLOATING

OFERAND A

i IF

A AND B BOTH 1

ELSE FLOATING O

(AT IR

CHETF -~ INTERNMAL CHECE FOR TRUE,

AN . RBRYTE

N RIC A

aLeE

Q000

Q1707
QL&F

MR WE SR WME NEB a3 ME NE 8 SE 3R gz aE

™ <2 <n &P wE

o1ene

0lwae

QOO0

OL70”
T3 D1AFS

..L

MEB az ME 8 wgE M8 ar 4B uB NS

CALL
MOy
Call
MY
ANA
LXT
Y
AMF

+
+
4
+

R
LOGTICAL OR ROU

NEEDIS
IY=2 FLOATING
FLOAT ING

RETIRNS 2 |
I¥-2 FLOATING
FLOAT ING

IS
CHETF - INTE

AR LBYTE

CALL
MOy
CALL
SOV

ORA
LXI
JZ
ME

..1..
+

HPERATHH 1QBLE

HFVAL

CHETF

E. T
CHETF
AT

=

0L 0
FAlLSE
TRUE

TINE

OFER
OFER

0 IF
1

RNAL

$FVAL
CHETF
E.T

CHETE

AFR N
E

o, O
FalSE
THRUE

=
P

CFPAGE

K

FaLsE

FCHEDE STGN

$EAVE OPND B SIGN
$OHECK STGN OF A

§ A=E

TGN OF R

P AND THEM
§ASEUME FALSE

s WAS TRUE!

aND B
anND A

A AND B BOTH 0. ELSE

ROUTINE TO CHED

KOTRUE. FALSE

SGET SIGN OF R
TEAVE IN E

§ A=
B

HE S R

T WAL

UOFTAR — LUNARY HPFEQTHRq ‘ .
HAR BINARY OPERATORS
DHFTQB Yo DDURLF iHﬁﬁ HNQRV OFERATORES

ﬂPTﬁB'M,wIN

GUE !

VNTRIC' ARE ﬁﬁ PHELUHﬂaa

OFFEZET

[ e ——

DESCR

IFTION

FEET SIGHN OF A
SIGHN OF R

THE R
ME FALSE

TRUE AFTER ALL

10



TOL Z&80 CP/M DISK ASSEMBLER VERSION 2.2 FAGE 11

DATA AREAS

0. CHAR CCHARACTER DESCRIPTION OF OFERATOR
THIS IS 2 BYTES. 2nMD BYTE NUILL IF
IT IS A SINGLE CHAR OPERATOR

O FREC FRECEDENCE OF OFERATOR

0.TYP TYPE 0OF VALUES OPERATOR WANTS

O, SUR TOEEN FOR SUBROUTINE TO EVALUATE

ME ME aE dE waz B

QLo7” LIOFTAR:
PR Ty LB, DPLFEUR S UNARY MINUEL
o1c7e 20 ' + BYTE ot ‘
ol aain] . IFB L1, LL.BYTE O3 LURYTE 1
Cnloes 1= + «BYTE = ,
OloAas OF + . BYTE IF Foide d
: ' : PR Ty g WL DPLFADD “HNARY FLLEET
LR g 2] + . BYTE U
oo e +, IFBE [1. L.BYTE O1 LL.BYTE 1
Olone O + .BYTE &
QLzES o + «BYTE CR.FADD ]
PR MR CRPTR I I S N S 3 INDIIRECT ITONE
OlCF” 4403 + « BYTE @
Qinge 81 +.IFBR [1: L.BYTE O3 [.BYTE 1
oo v + BYTE w
oinzs 15 + 0 ~BYTE R IND ]
OinEe OFARENT OFR T a0 0 : sOFEN PAREME
LB 0 R + WLBYTE e ~
Qloes 6 +.IFEB 01, [.BYTE Q1 [LEBYTE 1
GlpsE- (R1%} + - BYTE s
Olls 00 + LBYTE O ‘ 1 ;
oln7s ' CPAREND OPFR D I S PR §me5” FaRENT
Gin7” oy -+ BYTE Ty
Ol 00 + . IFB D1 LL.BYTE O3 L.BYTE 1
[RR R o0 “+ « BYTE 8] ,
o106 Q0 + LEBYTE 0 3
GlnRs SOFTAORS
. . FR H
Oing~ 7 + «BYTE ﬂ’#
Glose (A1N) S IFR LD LLBYTE J L.BYTE 1
Olnne o + L BYTE
olnEs 10 3 « BYTE !P R 1
. R e E IR AN PLOGTOAL ANDE
OlDF SE + ‘ « BYTE R
OlLEG” o0 +.IFB 3. L.BYTE Q1 L.BYTE 1
O1EL” 03 + BYTE 3
OLER 10 4+ LBYTE CF.AND ]
‘ OFR Ty S ELCFLFEUER 3 SUBTRACTIONE
OLEZ 2D +  LBYTE il
OlE4" 0 +.IFR D1, LLBYTE Q1 E,BYTE 1
DiEs- 05 Lk LBYTE 5
OLES” OF I LBYTE  CRLFSUR D SO e
L o : COPR 'ﬁ+ﬁv,J,“P Falo - s ADDITIONE
ODIE7T BB o C LBYTE e :
ColEs o 00 o b A IFER T £;BYTE'Q3 CLBYTE 1
oiE®- os .+ COLBYTE S
OlEA” o e LBYTE CFLFAanD ; o
‘ : S RR BT e BL PG AT FETRING !HN!QTFNQTlﬂNi

Ta e L UFLOR SLOGEIOAL ORE



CTOL. 220 CPR/M

ES -
DATA AREAS

OlERY
COLERS
QLEDR
OLEE”

OLEF”
G1F0-
O1lF1”
OiF2”

QlFz-
QLF4-
O1FE”
OLFAT

GlF7-
OlFar
OlLFs
OLFAa~

lFR-
OLFCT
OLFD
QIFE-

COLFE¢
QRO0-7

orng s
OROET

QRO&L”

Q207"
OR0Er
Q209
Q20A7

OROR

OROE
OROF-
QRios
0z11”
ORLEe

oEiEy

oElae
oR14
OELE

aRls

2

00

)

14

2A
a1y
O
10
2F
a1y
O
11

S

o0
04

12

e
JEAON

00

00
04
1é&

HE
00
4
17

=0
00
04
12

3
oo St

Q0
04

i

=E
o0
a1

£

+ .BYTE
+. IFR [1. [.EBYTE
+ BYTE
“+ BYTE
PR
+ . BYTE
+.IFB L1, L.RBYTE
+ L BYTE
+ : LBYTE
CFR
4 LBYTE
+. IFE L1. L.BYTE
+ «BYTE
o EBYTE
OFR
+ «BYTE
+.IFE D1, L.BYTE
+ « BYTE
+ BYTE
’ OFR
+ - BYTE
+.IFB [1. L[.RBYTE
+ . BYTE
+ LBYTE
OFPR
4 BYTE
+.IFR 1. L.BYTE
+ «BYTE
+ BYTE
PR
+ «BYTE
+. IFB 1. [.BYTE
+ . LBYTE
+ BYTE
OFR
+ BYTE
+,IFR [1. L.BYTE
+ . BYTE
& - LBYTE
‘ aFR
+ LBYTE
+. IFB [1:. [.BYTE
+ L BYTE
+ LBYTE
PR
+ . BYTE
+ IFR D1, CLBYTE
+ . « BYTE
+ , WBYTE
DOFTAR: e
BN OFR
o . BYTE

-+

+  LBYTE

SIFR D=7, [.BYTE

LISk ASSEMBLER VERSION 2,21

- g{ -

01 [LWBYTE
- :

CCR.CAT
SRy b CF L FMILL

- e o

01 L.BYTE
&

CR.FMUL ]

T e LS CFLFDNIV

- :‘, K

01 L.BYTE
&

CPLWFIIY 1

TNy g &L TR FMOD

s \ -

01 L.BYTE
&

CPLOFMOD 1

TET e T CRLFRND

-~ '}d‘ -
(]

01 L.BYTE

7
CP.FRND T

T b P

01 [.EYTE
4

CR.JLT
01 [.BYTE

4
CF.GT 1

RIS ] S

01 [LEYTE
4
CRVER

ik
01 L.BYTE
4

CF.NE 1
AAEN, - 1, 0P ASE

AASN

07 CLEYTE 1

1

CR.AsE ]

K alty
S

4

CROLES T

HDEREPTP P I

THT . 4. TR

1

1

1

1

1

LT

1

BT

1

T

j

ME

1

FAGE 17

SMULTIPLICATIONE

SOIVISTONE

s REMAINDERT

$ RANDOME

FLESE THANE

$ GREATER THANL

FERLIALL

SNOT ERUALT

§ASSTGNMENT DFERE

’{’?fmfyégﬂpiﬁﬁ;zLEES OF ERUALL

01 [LEYTE “=1



TOL Z&0 CRF/M DISK QSSEMBLER VERSZION 2,21 ‘ ’ FAGE 13
[ - . ‘

CDATA AREAS

: : ‘ OFR TESL =L 4, CPLGE $GREATER OR EGLUALT
0217 2E + WBYTE N ,
n2ia 20 ' +, IFR [9="1, L.RYTE 01 L.BYTE =71
Q1w 04 + «BYTE 4
0Z1A” 1B + LBYTE  CP.GGE ]
o21R- 00 . BYTE 0
« END




B -

CTDL 220 CR/M DISK ASSEMBLER VERSION 2021 o - OPAGE 14
Aeefe - - SYhBDL TARLE 4t

AREN GOEF , ANID Q1ALS I ARGEND &2%2 ARGETE &OCC
BACKGR A3CC BLANE 0020 BOTRAM 4000 BOTTOM &4A8%
CAT 000004 X CHARSL &5DDN CHETF Q1937 CLEARS &GCA
LMF QL - ONTRL. 000 CNTRLD &S00 CNTRLO &S0
CNTRILL O0LS CONTRLZ &5E4 CONVAR OOGOR05 X CONVE  QOOGR0& X
CPAREN 01077 1 CFLFLG &540 CRLIN  &210 CRLTME &720
CRREF - &R10C CFLAND 0010 CF, ARG Q001 CF.ASS 0003



CTOL ZE0 CR/M DISE ASSEMELER VERSION .21
EVAL - EVAL ~ ARITHMETID EXPRESSION EVALUATOR

FHGE

INSERT AS.A5M
@, REMARE /

&

#
E
e
ot
£
kTS
H#
#*
# .
36 3k 3 3030 36

TWHEN YO CARE ENOUGH TO PROGRAM
THE VERY BESTY

ZERASE VE,OOOD0D0000

JAY O FENTON. NOLA DONATO. AND
() 197a

BY ToOM DEFANTI

BAEREAREAARARITAREI IR E D

/
< INSERT A:MAC. ASM

5

« TNEERT A8 MO, A5M
«INMSERT AsCRLERL, ASM
o« INSERT A ZRAM. ASM

W LT NE
« FOENT
« FREL.
.+.

wE

« INTERN
« INTERN
« INTERN
« INTERN
« INTERN
« INTERN
o INTERN
- INTERN
« INTERN
« INTERN
-

~E ME ax

EXTERN
EXTERN
EXTERN

LEXTERN

EXTERN

LEXTERN
LEXTERN
LEXTERN

EXTERN

§ INTERNALS

Eval.

CONVERT
EVAL
EVALARS
EVALD
GETOFND
GETVAR
FOPCFND
FSHOFND
FUTOPND
SRCHOPR

EXTERNALSD

CARTYR
CONV T

CRFAREN
DECELY
DML

OOFTAR
ERRFGEHM
EVLLCPL
FRNITERPD

F CONVERT VALLIE

SEAME AT EVALX
sEVALUATE T & VALUE
§COMPILE EXPRESSTON
FFETCH OFPERAND

$GET VARIABLE

$ PO OPERAND

s PLUEH OPERAND

;P SAVE OPERAND ‘
sFIND OPERATOR INM TABLE

FFIND CHARADTER TYPFE
PINTERNMAL CONVERT ROUTINE
PCLOSE PAREN OFERATOR
sDED IY BY 3 ;

$ 00 MOLD OFERAT LON

s DOUBLE CHAR OFERATIRE
s ERROR TRAP .
FEVALUATE COMPILEDR CODE

s PARSE SPECIAL VAR



TOL . 280 CF/M DISE ASBEMBLER VERZION 2,21 ‘ FAGE 2
EVAL  — EVAL - ARITHMETIC EXFREZZION EVALUATOR

LEXTERN FRUSH sPLSH FLT ONTO NCL STACK
EXTERN FREE s FREE MEMORY

LEXTERN FUNCTION JGENERATE FUNDTION TAaLL
LEXTERN GENCOD v FGEENERATE 1 BYTE OF CODE
LEXTERN GETNUM $PARSE FLOATING NUM
JEXTERN GETSTR - 3PARSE LLITERAL STRING
LEXTERN GETSUR $GET OPERATOR SURE
LEXTERN GETVAL ' sGET VALUE OF NAME
SJEXTERN INCEIY sRUMF TIY RY 2

EXTERN IFUSH sPLEH DE ON NCL STAOK
CEXTERN IYNCU sIY STACK - NCU

EXTERN NAMGET s LOOK UF A NAME

SEXTERN NAMBLD sCREATE A NAME

LEXTERN NAMSET sPARSE A NAME

EXTERN NCLITY sMCL ~ 1Y STACK

LEXTERN OFAREN s OPEN FAREN DOFERSTOR
EXTERN OFLIEH s FPLISH OPERAND

 EXTERN S0FPTAB FEINGLE CHAR OFERATORES
LEXTERN UOFTAR $UNAGRY DOFERATORS

PR .

EVALL
FARSES ZGRASS EXPRESSIONS AND PRODUCES “CODE- TO
EVALUATE THEM

i

NEEDS s ST |
HL =3 15T CHAR OF ASCII EXPRESSION
FONT = FLAG TELLING WHETHER THIS IS A
RECURSIVE CALL OF NOT. IF FONT=0, THIS IS
THE FIRST ENTRY AND THE OPERATOR STACK IS5 SET UP

A A g2 B M3 R w83 w3 am

OTHERWISE. IT_IS'QESUMEH TH BE A RECLRSIVE CALL
AND STACK IS NOT SET
IY ~> NEXT BYTE IN CODE AREA

RETURMNSS ‘ ‘
HL = AFTER LAZT CHAR OF EXFREZSION
IY = AFTER TERMIMNATOR IN CODE AREAD

Oo0L s . WAL ,

ool ” DS FLEEH X

QO0E. L= CPLIEH I

04 ] : s 15

+ o :

INITIALTIZATION

CHEDE ENTRY FLAG L

GET STACK POINTERS SET UP

'PUSH{INITIAL FAREN L

ITT =2 ax ar w5 we wr @2 w2 w8

ME wm WE R NS g

ad
I
£

PA]
il
m

Loa FONT . PCHECK PAREN COUNT
: ‘ TET A 3 IF ZERD. FIRST ENTRYL
QO0E" 7 +  DRA Al P ‘ L
Qe F& FLEH Pl : R PEAVE ON STACK
O0DAT CooOLEes B 4 e Ry FEET UF STACK AREA

O00sT

i T

AN
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EVAL - EVAL - ARITHMETIC EXFREZZION EVALUATOR

CLR A  CLEAR PAREN COUNTL

QOO & +. IFN A -f, L MVI A 2 O1L
XRA A11

OOOE” HEOLDEE =TA FONT j :
00117 1L 0000810 LXI I OPAREN $OE - OPEN PAREN ENTRY

MV x. I FIX - 0LP. TABLE ENTE
Qo4 0 +. IFIDON TX1 OXd. [ FLISH 1 '
QOLES D= + FoP X

. “+ 7

0017- 1211 WIMPR » o EFAR FEIMULATE |

H

8+
3 FOESIBLE UNAR OPERATOR MAY PRECEDE OFERAND
0 IF CLURRENT CHAR IS DELIM CANM BE () OR UNARY OF

o0 e « EVMTOFS

O0ale- 00 Q00004 AT CARTYR $OHEDE CURRENT DHAR
o1 20w RNZ . w BEFET SHNOT DELIM. 15T OFND
OOlE” ohoozEns AT LINOFR FUNARY OFERATOR?
OOl mEEg RO e s EFET s, 15T OFERAND

E

CHECK FOR OPEN PAREN (

FONT = PAREN COUNT. IS5 BUMPED EVERY TIME AM
OFEN PAREN SEEN. DECD EVERY TIME CQLOSE FOUND
DEC PAREN COUNT AND PUSH O ON OPERATOR STACE
AND BACE, T THE TOF AGAIN

DT IERET T B T B ]

OEE DO7EGO MOV P 0 CHAR KD fCHECK IF CURRENT OF
e FEZS ‘ LRI T 315 AN OFEN PAREN
4 200 JRNE o ECLOES PRNOT TRY CLOEE
QUhT DA ABEE .« EFARLT LI PLENT § BUMP PAREN COUNT
< el INR £
QOEE TR OAESE =TA FONT
N CoE 012R- ZALL FESHOPR s FUSH THE PAREN
Qng 18ES JEFR S e EVTOR s BOACK TO TOR
+
CHECKE FOR CLDEE PAREN
ALS0 COME HERE WHEN END DELIMITER FOLIND
THE LINE PTR IS BACKED WP TO POINT AT THE
CLOSE PAOREN OR DELIMITER FOR LATER EXAMIMATION
OO3&” FiE2s LECLOEN TR T Ty s CLIOSE PAREN
=i 2003 JRNZ o« ELIN s LINARY OF THERN
QOEAT 28 CEDLME DTX H s BACK P PTR
OOERY 1840 MR w o BELLX FPROCESS IT
: +
A UNARY OFERATOR WS FOUND
A FOKE OPERAND (0) IS FLEEHED 0N THE OFERANT
STACE AND THE OFERATOR Is CHECKED

A% am dT wgp WME ST

=

W ABwE w2n dm

Q0 L1 0000 w e ELINE XTI .0 | SPUSH A O
DO40" BEOZ . : MV L £ FMLILL A TYFE IS O
Q0427 0 QDoon LD ALl OFLEH PGENERAGTE & PLEEH
Oo45  1els JMPR LW EPRED FFARZE ZND
o A »
§OACTUAL OPERAND PARSED HERE
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EVAL. = EVAL - ARITHMETIC EXPRESSION EVALUATOR

IT IS FUSHED ON THE OFERAND STACK AND AN ATTEMFT

; IS MADE TO GET & BINARY OFPERATOR. IF THERE IS NO
5 OFERATOR THE EXFRESSION IS ENDED AND WE EXIT
§ OTHERWISE THE OFERATOR IS CHECEED AGATINST STACK

0047 Coooalene « e EFETE CALL PN yGET AN DPERAND
OO467 ei={slcH RO w o ELF sFUNCTION CAaLL
00477 CoDEo0O00s 1D AT OPLEH SIGENERATE A PUSH
QO4F - oD GlEZC o on ECHE CALL GETORPR sGET OFERATOR
O0E2T 2003 RN . w EFREC SO EXIT THEN
Q054 11 0000804 LXI [ CFARERN sEIMULATE A

' MY X. 1 $CLOSE PARENTE
QUOE77 ns ‘ +, TFIDN XY DX, [ FLIZH I
&R el + PO X

.]..3

[ laTA R R JHEPR o w LK $FOR END DEILIM

+

DFERAND HAS BEEN FPUSHED ONTO DFERAND

STACK. HERE WE DETERMINE WHETHER OR NOT TO PLSH

THE CQRFERATOR. THE STaACK IS EVALUATEDR UNTIL THE
FRECEDENCE OF THE CURRENT OFERATOR IS GREATER

THAN THE PFPREDECENCE OF THE OFPERATOR NN THE TOF

OF THE =TaCk. THEN THE CURRENT OFERATOR IS PUSHED
AND WE 33 To THE TOF TO PARSE ANDOTHER OFERAND
Qs DS IS B W3 o EPRECT CALL FETORR I GET TOR OFERATIOR
OOSF - = M ILY) AR , ; yA = FRECEDENCE OF TOF
OO0 DOREQR g CLPREC(XY $COMPARE WITH CURRENT
HIRTN T2 O0ARS I o EFOE ' sLESS? POF & EVAL
Qb oo Ol2RS AT FoHORR i SFUEH & CONTINUE
QO 186E MPR « o EVTOR BACE TO TOR

RS

IA 0 CURRENT OPERATOR ENTRY

HERE WE EVALUATE THE Z OFERANDE ON THE TOF OF THE
STACK WITH THE CURRENT OFERATOR

IF IT WAS NOT & CLOSE PAREN OF DELIMITER WE LOOF

T SEE IF THE OPERATOR CaAaN BE PUSHED NOW THAT

WE HAVE EVALIATEDR :

W MT g W2 WE ME ogr ME e

B em ogu 3% wp 2R WE 4B aE

QUsAR~ DnES W EROFE PLUEH A P RAVE OUR X

QO&D cooot4ns CALL FOFOFR sPOFP OPERATOR

QoO70T SA AB40 LA CPLFLG ‘ $IN COMPILE MODE?
TET &L '

Qo7 B7 + ORA Al

o747 ES FLSH H , _

QO7E" LO7E0S MY A, O EURBOOD P A=0RFERATOR TOREN

oo D4 oooos 1a ZRZ GENCOR S GENERATE THE CODE

QO7R” I e ToTo T T e IR oz COGETSLIE 0 sELSE D IT

OQOTES E1 ' FOF H A ~

OO7FS DDEL FOF X

aoEle DO7EQD .- MOV fa DL CHARCX) A= OFPERATOR

OoE4s o FEZY . . RNy L RO o 3L OEE PARENT

O08ES 2004 JRNZ . EFREC 3DONT LOOF THEN

HEoan
)
+

IF THE OPERATOR I3 A CLOSE PAREN OR DELIMITER
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EVAL. = EVAL — ARITHMETIC EXPRESSION EVALUATOR

WE CONTINMUE POFPPING UNTIL AN OFPEN FAREN 15 FOLIND
THEN THE PAREN COUNT IZ DECREMENTED. IF IT Iz O,
WE CAN EXIT. IF NOT. AND THE CURRENT CHAR I3

NOT AN OPEN PAREN WE KEEF EVALUATING, IT IS

THE END DELIMITER

= NE NE oap 98 ar 9B

Qoo Do Gles” JEDILX S DAL FETOFR ‘ $IGET TOR OFER
ERSINE) - A FEZ& oFI T CFOPENT NO. EVAL AGATN
QoS0 2O JRNZ » w EFPOIF
QOEF - DDES ‘ FLIZH X $EAVE CURRENT DORNE
00wl o0oO14A7 CALL. FOROFR sFOP THE FPAREN
Q0w DDEL PR X ‘
QUiRs 3R ASEE .[A FONT $TEC FPAREN COUNT
Gomn =0 DR &
(IR 40 R ASSEE ‘ ZTH FONT
oD 2E0E WRZ "« EVEX $0% EXIT THEN
OORF - TE MDY A M 1A = CURRENT CHAR
QOa0T - FEZY PRI R sTRULY & CLOsE™ v
nlaTavcly EOE4 RN o EIZLE sEND DELIMY EVAL AL
O0a4- a3 INX H : sHL ~-> AFTER PAREN
DOASS 1262 : JMRR L GEOR sELSE CONTINUIE PARZE
S
3 EVAL EXIT POINT .
QOAT" F1 « w EVEXS POR Pl 1A = FORMER PCNT
LAt T2 AGEE ' H5TA FONT SRESTORE IT
OOARY D! PR B
OOAL o FOF o
OOADT NoEL o B ,
(RINTS 150 B2A &S40 LA O CFLFLLG $IN COMPILE MODE™
TET <IN

ooRz2” B7 “+ CiRA #A
OORS e RZ NP RETLRN

' ' LR & s TERMINATORE
OOp4- aF +. IFN A ~-f. I MVI £ PANEN

. - XRA a1l ~
oopss oEOODO0s 10 i EENMCOD
‘ oo

EVAL: EVALARG
EVALUATE ARITHMETIC EXPRESZSIONS

ENTRIES: .
EVALARG — RETURNS ANY VALLE. WILL NOT RETURN
A NAME ' '
EVAL - RETURNS THE TYPE OF EXPRESSION GIVEN
& TYPE OF THING WANTED. IN ADDITION TO
- THE NORMAL TYPES. 2 ADDITIONAL ONES ARE

i

WE wE WEB oap 2F M3 uE MR G o3 an

i ‘ ,PRmv1ﬂ5n= ‘

: ' HANYVAL ~ ANY VALLIE : ;

3 FANYNAM — ANY NAME (ASSIGNABLE THING)
5 NEEDS: : . '

§ Hi. = 18T CHAR OF ASCII EXFRESSTON

1Y~ STACE ARES



TDL 720 CP/M DISK ASSEMBLER VERSION 2.321 . PAGE
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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EVAL
EVAL.

OOn7 -
000D
O0oa s
aTnlninde
Qonon”
QODF -
(a1l =Xy
QOEZ"

QOE=R-
0L

- EVAL — ARITHMETIC EXFRESSION EVALUATOR

FEOA
os
FEOS
[
Fi=07
e
FEOw

o

oD QOO0 08

15

QoE7 -

GOET7 "
OOEA”
DOES "
OOEF -
QOF 1
OOF4~

COOF &
lal= =t

CODER®

FO7EQO
FEOQO&

A QOO0 17
FEOO

[INAT IR IR T-I0 A A

FEFF

2004

CaaEDe

GOFCS
DOFF
Lo

FOEEQL
CFIEAQT

[

D 000008

+
e
o

4

.-!-

E

+

1

I ~F ue o wE S8 gm M3 ME up WE

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



TﬁL Z 20 CF/M DIE
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
"

[ R

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
01RO

0131
Olass
D1E&"
01377
01377
O1aac

olzn”
O1EF7

014807
D141~
Ol4:z”
014%e
(1447
0147
0laEe
01497

DFERAND

i [j
3

Ny
Fi e
e

26

DOE7-
QOGO O7

EEET

DDES

[t

F
e
ey
e et
oy
P

it
-y

ale e

Il
El

o

g

* AEER

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



TOL. 2820
AV AT

o1en-
QLD
OLAOT
01Al”
D1a47
O1A&7
1A%
Q1ACT
O1ADS
01RO~

aiRL”
OLR4”

GRS
O1RE
OLES
OlE®
. D1BRES
COL1BDY

OLRF
R R Emete

SKN

DLCE-

CR/M DISE
- EVAL
FOFPND — PARSE

DD QOO0 00

jAla)
CIN Q000204
207

o2 GOlRs”

I I taTule T el
o
oo QOO0 1l
[0 ‘
o
14

SOO0 048

CDoOooos1s
7E
FE2a
ZEOA
FEZO
LIRS IR TR 10T I B2
0 OO0Or0F
1200

B
3
u
|

S

P

w o PNLIPTE

+ o+ o+

B B az B a2E WMB JE ¥B LE ME W8 ME a2 98 gz 8B NF 3B W B dE g 8R gy

BE B ar NI e

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



TOL ZE0 CF/M DISK ASSEMBLER VERSION 2,21 ' - FAGE 13
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

OlE=Z"
OLES”
OIEAS

alEs"

COlERT

OlLEA”
OLER”

O1EC”
QlED”
D1EE”
OlFL”
O1Fz-
O1F4~
OLF7
OLFA”
QLFC

O1FD-
QIFE~
OLFE"
QLFF-

OzOz”

OROE"

Q04

0RO7
ORO7

ORI

OEOES

CI QODos 04
2802

27

(e

o5

=

4

ey
a

oD oo 04

201l

4t

11 Q000G 0%
cooozil”
SO

atloeld

B7

DS
DoEL

R
1

o

11 Q0008 1E

DHOD

oo 02117
SOFO
ZE

e

. IFTDN

4
+

.]..

\ : 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



TOL Z20 CP/M DISK ASSEMELER VERSION 2.3 L PAGE 15
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
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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?
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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
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~ 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)
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-~ 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



L

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
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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 #



.

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

“
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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

.



CFL.

0145
Ol4467
0147

0145

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

+.1

TOL Z&0 CP/M DISK ASSEMBLER VERSION 2,21

[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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CPL

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

OL7R"

S OLTRS

017
COL7F

olEsns

e

El
SE

e

it

S

P
o tand

o,

7H
B=
ES
EE
TE

]

T ettt

FEO=

2019
ES
SE

e
Catie ]

S
ER '
CoE Q000 22

70
E7

=004
CD Qoo OF

-
ol

il

E1

Cooal41”
7

T
Coen

o
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-+

MB an wE M

= oan

L TFN L

EYERNET S T

(X3

W am wE am

LT ey ety

an

SEMELER VERSION 2.21

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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CFL

o1a4-
01267
Olaar

FEO7
=

.:...... Wt Tt

FEQ4

OlEaT
ol
olaFe
O1w0-
Qlzas
alwar
Oled-
QL7
Qe

2804
o

DA LHPE4
BE

7E
182

019a°
oLene

OLAGT
GlAz”
OlAES
OLALT

S04
S0 G000
=F

Olas7
QLa7-
DLAAT
S OlART

7B
O 0000
78

o 0000

LD QOO0

T o12ES
oooOl1léa”

ASSEMBLER VERS

OF THE
IF NOT

. SKP

ERR A R 1

0k

» DO0&ER ]
< TR

Fey QL1707

+et

[ xiN]

COMPIL
ANDI ST
THE C0

ME 2E ME W8 SE wif WE a2 WIE ME G5 az

LT H

«!..

-3

+

da W QO]
e

5 OE

STUFDE
SAVES

DE

CAallss

MR SE niz ME B GB aE ME MB Qa8 WOE oz

wTHFﬂrn
14

t14

GERNCZOD ~

MOy

TON 2. 21 FAaGE 12

e
O GOTO,

COnE (=0
& SKIF

w3 WORKS EVEN IN & 5 LINE PROGRAM)
I IMPOSSIRLE ERROR

CFI LR, SkEP
RE 10
CRl CPLIF
NZERROR ER. IMP
JRZ L L0006
CALL ERRPGM
LRYTE ER.IMF

$SRIP REF?

SIF IS LIKE
LR TR

SEIF
CANT HAFFENL

L.IA
M
iy
MOy
JMPR

CLRLIN
]
PRE ) ¢
fa M

o o 11X

=_AST LINE #
LARGERT

IP T LAST

L INE # TO SKIP

R4
;I
§ A=

128

E-TIME GOTO PROCESSOR,
ORES THE ADDRESS
MPILED CODE RBLOCK

THE REFERENCE
MAME IN

SAVES
OF THE LABLE

Leu

RETURNS:

CF. GO
ALDDR OF NAMEBLOCE

SAVREF
CAlLL. GETLAR
CERROR  ER.LES
JRNC L L O007F
CALL ERRPGHM
.BYTE ER.LBEZ

CAlL HQVE

R REF LINE #
s DE
51

FNAME OF LABEL
L. LHﬁi‘;L LABELL

THE CONTENTS OF DE IN COMPILED CODE

NEEDS:“
I Yoo

WHERE TO SAVE CODE

2OBYTEZ TO SAVE (E FIRST., THEN I

RETURNS
IY -

AFTER LAST BYTE ZAVED (1IN

SAVE ONE BYTE

DRE LAREL NAME
DFt IN THE CODE

AT
GEMCOD
PR
GENCOD

2T
(AT I 3AD
MY

ME
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FTTOME asr R ax MB e eI W ax AR JE M ap B aR ME ME oan o

+
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IF

4—- ]:

H

WERE g WR g2 WB oz WE M8 g 8E 2: MR a8 SR ag uE

- PAGE 13

R

CEKP

COMPILE-TIME SKIP PROCESSOR.
AND STORES THE LINE NUMBER TO
OnE

SAVE THE REFERENCE LINE
SKIP TO IN THE COMPILED

BKIF JINTEGERE

CINTEGER> — ANY FOSITIVE OR NEGATIVE INTEGER GIVING
THE NUMBER OF LINES TO SEIF (FORWARD. BACKWARD)

GEMNERATES:

' I ] D
LINE # 70 (2 BYTES) SKIF TO
¥] '

CLOBBERS IE. BC

i
i
1

A
Z 1

CLR B
B-A7. 7L MVI
Call GETSER
MY E. R
ALl SAVREF
LA CURLIN
LR e
FN DA%, 2L MV Y
A0 E $ AL ITNE
MOV E.A 3 D=l TNE
AP STUFDE 07 O THEN
MV I N} s IF Q. DEFALLLT TO 1
SMPR STUFDE PEND EXIT

3z

B, 016 XRA ~17]

§GET NUMBER

$E = DEIF NUM

$ SAVE REFERENCE
sA=LINE # OF LINE

SEF

XRA A1
TO SRIF

T GOTO

CrLolr
: T !:I

CIF :
COMPILE-TIME IF PROCESSOR. GENERATES THE CODE TO TEST
ARGUMENT TO IF AND & SKIP AROUND THE LINE AFTER THE IF

IF CJCONDITIONZ, ZGRADE

STATEMENMTT
SCONDITIONZ - ANY ZGRQSS’EXPREESIQNa FREFERARLY ONE
TCH

EVALUATES To TRUE

(1 OR FALSE (O AND CONTAINGS
A COMPARTEON - ‘ :

- GENERATES:

CFLIF i ‘
CODE TO EVALUATE <CONDUITION:

e s el

B S

-1

(]



TOL Z20 CR/HM DISE ABSEMBLER VERSION 2021 ' . FPAGE 14
CRL -

Calllss
IFSERP -~ GENERATE SKIFP ADDR
EVaLD -~ COMPILE CONDITION CODE
Bl.ANY — SEIF TO NEXT ARG

OLCS" 1E01 ’ MVI E+l

017 CD O1R4 CALL IFsKF P GENERATE SKIFP ADDR
01CAT  CO 0000 OF CALL EVALL PAND TEST CASE
QLD DE Q00008 ' JMP BLANX PEMIP COMMA

CEL IS T T O T

b
-

Y bbb

s XBR

3 EXECUTION TIME BRANCH ROUTINE. BRANCHES TO THE
5 GIVEN ADDRESS IN COMPILED CODE

5 NEEDS:

3 CRLER

. CADDR OF LINE TO GO TO

5 RETURNS: |

3 IX -3 NEW FLACE IN COMPILED CODE

o100 DOSEQS XBR ' My EL00X) s DE-FLINE TO GOTO
OLDEs noza INX X
alns- LOOsE&EOG [§INAY 00K
’ MV Y. 5 I A-NEW LINELD

OLne- 1] +.IFIDN [XJ [¥3. [ FLEEH ]
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

NEELDE:
CF. IF |
v CODE. FOR EXFRESSTION
0
ZF. BR :
ADDR TO SKIF TO

RETUIRNS :
T4 - THE BRANCH CODE AFTER THE IF (FALSE] e
THE CODE AFTER THE IF (AFTER THE BRANCH. TRLUE)

Callss o L
EVLCPL ~ EVALUATE COMPILED CODE -
FOPOPND ~ FOP OPERAND
CONVI - CONVERT VALUE

MH g W wr WS WB B SR ME U5 MR gr B AR ME W8 B S g 3B dE ae B

{
H
i
i
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Pl -

Q1o ODSEOD XIFs MoV Es Q00X $GET BRANCH ADDR
O10F - oo2s , INX X :
QlEL” DIVE&OD M [ 00X
OlE4 oDz , INX X
QlE&” 5 ; PLEEH I $EAVE IT
GlEZ” DO 0000810 CALL EVLCRL FETACKE HAS RESULT
OLES” BEO4 ; MVI - B.sIvAL FTONVERT TO INTEGER
GlEC” O 00008 04A ' CALL CONVT »
O1EF~ CoN 0000z LAl FOFOFND § DE=RESULT
TSTD n §IF O, RETURNE

QlF2” A . + Moy £, I
QiF3E7 Bz + ORA I +11
OlF4- o FOF I FDE = BRANCH ADDR
QiLFE- 0 RNZ tWAS FALSE

‘ MV X0 ;G0 TO ITE
OLF&” O ' +.IFIDN CX3 [X1. C FLEEH I
O1LF7" - DDEL + FOF X
‘ +]
OlFw” o RET
oo

CEOR :
COMPIILE-TIME FOR PROCESSOR. GENERATES THE CODE
FOR THE “FOR® STATEMENT:

FOR CASSTGNMENT 2 SCONDITIONS , CIMCREMENT -
BODY OF LOOF (ANY STATEMENTS)
NEXT <NAMEZ:

CASEIGNMENTS ~ ANY ZGRASS ASSIGNMENT STATEMENT.
THE <NAME: PART HERE MUST BE THE SAME A% THE
SNAMET IN THE NEXT IN ORDER FOR IT TO WORK

CCONDITIONG — ANY ZGRASS EXFRESSION. PREFERAELY
IT DOES A COMPARISON AND EVALUATES T TRUE

| (1) OR FALSE (0) |

CINCREMENTS — ANY ZGRASS EXPRESSION WHICH EVALUATES

CTO A FLOATING POINT NUMBER. IT WILL BE ADDED
TD THE <NAME: IN THE NEXT STATEMENT

CNAMEZ - ANY NAME. ARRAY ELEMENT. SPECIAL VAR

(ANYTHING WHICH MAY BE ASSIGNED INTO)

RETLIRRMS
CODE FOR CZASSTIGNMENT:
Q
CPLIF O (IF STATEMENT?
LINE # OF LINE AFTER NEXT (2 BYTES)
CODE FOR CONDITTON ‘ ,
0O '
CODE FOR STATEMENTE IN RODY
OF FOR LOOP (EACH NULL TERMINATED)
CODE TO PUSH SNAMES: IN NEXT STATEMENT
CCODE TO EVALUATE CINCREMENT:
CCPLING (INCREMENT Y .
CFLBER (BRANCH) ; '
ADDRESS OF IF STATEMENT (2 BYTES)

WR OB aiE WME R WE W B WR B W B g B g ME SE N3 B 2 IR 3B agn o eE

ARy E w23 WB 8 WNE R WE g MR da
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FLES

BEO4
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GD QlCss

i rl [Rhes g
FO23
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B4

ASSEMBLER

kuuNXT"

+

VERSION 2,21 FPOGE 14

-,

0
NOTES:
IF THE <NAMEZ LEED IN THE NEXT AND ASEIGNMENT
DO NOT MATCH IT S TUFF TITS BECAUSE THERE IS NO WAY
TO CHECK AT COMPILE TIME. (CONSIDER THE CASE OF AN
ARRAY ELEMENT HHIPH I ONLY ENMOWN AT EXECUTION
TIME) NESTED FOR®S WILL WORK, FREHR MESSAGE ARE
ISSUED IF THE NEXT S OAND FORSE ARE NOT MATCHED

CALLS:
CLRIY — CQLEAR IND OGN IY &
CIF - COMPILE IF COQDE
GENCOD - GENERATE 1 BYTE 0OF CODE
BLANX — GET NEXT ARG
EVall — GENERATE COMPILED CODE
FISNL. — CHECK END OF LINE
LINCPL — COMPILE ONE LINE
LINEND - PROCESS END OF LINE
IPLESH, TROF — PLEH POF OFF NCU
OFLEH —~ GENERATE PLISH OF OFERAND
STUFDE ~ SAVE DE IN COMPILED CODE
FFPLUSH: — PLISH FLUATTNH MUMBER TN NCL

WE WA HE w2m S8 adm W8 gm HE NE qr a2

BACKELUP

LiSkEss

CURLLIN — LLINE # OF CURRENT LINE

CFOR S
8 . ;
$ WE BACE P OVER THE CF.OFOR AND GENERATE THE
$ FOR THE <ASSIGNMENT> PART. THEM THE CODE FOR

A R LT L VT LRI SNSRI LY ]

CODE
THE IF
SCONDITION: IS GENERATED

CLRIY

AT EVaLT

el BlLANX

FLESH. Y

MVI AL R TF

CALL GENCODL

TALL o DIF

PLISH H

calll. L INEND

INX Y ‘

sDEC 1Y, CLEAR

$ GENERATE ASSIGN
$ ML~ ONDITION
YEAVE ADDR OF IF
t GENERATE IF
PEAVE IT

$FOR CONDIITION
$EAVE INC ADDR
sEND OF LINE
$END OF EXFRESSTION

AT
CODE

e

wa Ss

WE FARSE LINEEZ UNTIL THE NEXT STATEMENT HAZ BEEN FOUND

THE L&aZT TOREN WILL
OF THE LLINE) ANY OTHER

A NEXT,
ENDING NULL

BE CPLNET

IF THERE IS ;
FORANEL

(BEFORE THE

FAIRS HQVE BbEN FaRsED Uvrh BY NOW

e T 1

HILL

SO0 A STATEMENT

FMISEING NEXT!E

Cakl. L NLPL
CERROR - ERONXET
dAdRNG L L0005
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DIEE ASRSEMBLER VERSION 2,21

CAaLL ERRPGM
SBYTE ERGNXT

MOy
CPI
JRNE
X
CallL

XTHIL
ALl
JRNZ
LXI
Al
MVI
CALL
MR
CALL
L4
FoF
MVI
CALL

THIS

MVI
CALL
PO

cAaLL

INX
INX
LA
INR
HTAX
TET

ORA
RZ

juln G
RET

CEKIPS TO THE BEGINN

A —20Y)
CFWNXT
v o MXT
Y
LLRITY

BIIENL

e w TN
Ha FONE
FPREH -
f. $FVAL
CFLEH

. « BR
EvVALLL

Y

- ;
f. DF . TNC
GENCOD

0N THE STACK WE SAVED THE ADDRESS
IN THE BRANCH ADDRESS AND STUFF THE LLINE
NUIMBER OF THE LINE AFTER THE NEXT INTO THE IF-Z
DISPATCH FIELD (2 BYTES AFTER THE CP.IF. SEE CIF)

. CF.BR
GENCOD
I
STUFDE
I :
Y
CURLIN
f

I

!

-A7, 7L
Al

H

Moy

ING OF THE

FaGE 17

PCHECE FOR NEXT
s IF NOT. JUST

3 CONT ITNUE

8 1Y —rNULL

sDEC IY. CLEAR

THE NEXT HAZ BEEN FOUND. IT HAZ ALREADY GENERATED
THE CODE TO PUSH THE <NAME> PART. WE MUST GET
THE POINTER TO THE <INCREMENTZ EXPRESSION ANID
GENERATE THE CODE FOR IT NOW.
A DEFAULT VALUE OF 1.0 IS FPUSHED

IF THERE IS NONE.

$HL-FINCR EXPR
§ 15 THERE ONET
SYES?T PARSE IT
FHL->1.0

FRLEEMH ON NCL
SFLOATING TYFE
$GEN PUSH CODE
GENERATE BRANCH
FGEN ITNC CODE
§EKIF THE NULL
$RESTORE HL.
$AND ING IT

NOW THE BRANCH BACK TO THE IF STATEMENT 15 GENERATED

OF THE CP.IF. WE .

§ERANCH TO

§THE CONDITION
§OE~->TF TEST

3EaE IT

yOE-IF LLINE #
$LEAVE A NULL
FA=CURRENT LINME #
SNEXT LINE #
$EAVE FOR IF

$IF NULL. EXITL
o M : ]

$ BACK OVER NEWLINE

NEXT LINE
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ASSEMBLER VERZION

NEELIS
HL =~

RETURNS
HL -2

WROuE w@ dE ME 93 ar W

L IMEND®
+. IFN M
+

TET
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