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<CHARZ = STRING WHOSE FIRST CHARACTER WILL BE USED A
THE FAD CHARACTER
SFIELDZ - INTEGER GIVING THE LENGTH DESIRED
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IELD
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RETURNED WILL BE <FIELD: CHARACTERS LONG. IF
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QuO7e” B2 + DRA L +11]
: ZERROR  ER.NULE SYES? ERRORC
QO7ar 2004 + JRNZ L L0001
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5 IY = NEXT OFERAND

5 RETURNS: - ;
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SLEN
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DE -2 15T CHAR OF STRING

RETIURNS: ,
DE ~» AFTER NULL
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WE 2R NE aE NE W3 N N3 32 M3 W9E aE

Qo5 S ELEN: ZLR E ~ 50 CHARSE
OoEss 0400 +, IFN B -fA. [ MVI E v s 0210
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, o TET A o o I NULL?L
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QOERa T 13 INX R A s BUMP PTR )
oORRS 04 CINR B $ AND COUNTER
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ERRIOR ER. OFLO $ETRING TOO LONGE
QowE O OoOoe0s .+ DALL ERREFGM
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'l-:l
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SUBSTR G
FINDS THE SPECIFIED SUBSTRING

SYNTAX:
SURSTR STRING. START. LEN
CETRINGE ~ STRING TO TAKE SUBSTRING OUT OF
CETARTE — INTEGER SPECIFYING THE CHARACTER TO START
THE SUBSTRING AT (O BAZEDD ‘
SLENDZ — NUMBER OF CHARACTERE IN SUBSTRING

WE R MR W8 g2 B M g

RETURNS: | ;
SUBSTRING STARTING AT THE SFECIFIED CHARACTER WHICH

CLEN :HﬁﬁatTERS LDNG

CALLS: = : o
GETSTO ~ GET TRINH HP ERAND.
CHEINT - h&T; NTEH&R ﬁFFEﬁNﬂ
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ALSTS - ALLOCATE STRING
ENDSTR - CLEAN LF AFTER STRING

R T

M. CMOLSURSTR, o W SBRX. 0. AF TXEST, - L SARG, . W SURIT
LBYTE $CMDADR

BYTE (.. SBX~-SURBSTRY/1&+]

BYTE O ‘

JHORD AFIXCSILOS 1010 #1A+FSTINTI

CWORD L L SUR

SWORD L L SARG

LASCIZ O /SURSTR/

1 .

<L SUBE O CALL
BYTE

AR
'$8TRQDR1$IVQL?$IVQL7$TAF'

oo SEARGE
3+ ,
;,GET SOURCE OPERAND AND SAVE FPOINTERS

CALL GETSTO ;GET =S0LRCE

PLIZH H SHL=-Z>TOF OF STRING

L OPLEH I s DE-215T CHAR

5+ .
s GET FIRST CHARACTER INDEY AND SEIP TO THAT CHARACTER
3 IN THE SOURCE STRIMG , :
§ -

CAlL CHEINT

FoF H
wu il JRE . ow
TET M

“"'P{-_: E
ORA Al
JRE v o NULL
INX Ho
X I
T=T0 o
Moy AT
CRA I
JMPF WSl

CsGET 15T
sHL~15T
s YEST G0 0N
sRAN OUT OF CHARSTI
WY S

CHAR OFFSET
CHAR OF SOURCE

«IFN M MO
SRETURN NULL STRING
§EKIFP ONE MORE
$ DEC COUNTER
s OHECK IF OF

+11]

+ . , ‘
ALLOCATE ENOUGH MEMORY FOR THE SURSTRING
THE CHARACTER COUNT MUST BE CONVERTED TO A STRING BLOC
COUNT AND USED FOR ALSTS

IF THE LENGTH IS 0, IT MEANS

THE REST OF THE S0URCE

[T TR v R

I

GET SURBSTR LENGTH
SAVE STRING PTR
SBAVE SUBSTR LEN

S IN CASE DE=Q

SO7 LUNENOWN SIZE
$HEADER AND NULL
SHL=RYTE SI1ZE
§HL=BLOCK S1ZE

s A=RLOCK SI1ZE
FALLOCATE 17T

v TR CAlL  CHEINT §
OPLIEH H 3
FLISH I
CMVYI A1
JRZ W BE
CLXIo o H.$BAECI
L DAl

s ono
CCALL o DIViA
MoV

| AlL
CCALL ALSTE

I+1

9
=2

b
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e
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XTHL.
- :

PR T

« G4 TET
o LFBL M

DRA
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JFPE
FOF
CALL
PR
TR
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o3
]
=

+

SNULL: FOP
LXI
LLEXE MVI
AMF
. EBX:
FINDG  RET
L END

B

M

-fA. [ MOy

Al

=~
non el

ww S

H
ENDETR
H
SFREE
- w EX

3 COME HERE WHEN SUBSTRING IS NULL

n
0.0 )
B BETRADR

RETNONE

$ BO=LENGTH.

PSAVE TORP FTR

FAGE =

THE5SUUHCE STRING IS COPIED INTO THE MEW DESTINATION
STRING UNTIL WE RUN QUT OF CHARS OR UNTIL BC=0
THEN WE CLEAN LF AND EXIT

FS0URCE CHAR NUILL?E

AL M

AL TIUN

sCORY A CHAR

;GO AGAIN

SHL-ZTOR OF

sCLEAN LIF

S HL~TOR OF
sFREE IF NEED BE

8 [E ~SOURCE
$RETLIRN NULL
sRETURN TYFE

1

SURSTR

SOLRCE

STRING
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AAEN QOEF ALETS 000004 X ARG QOOOE05 X ARGETE &00T
BACKGR &500 : BLANE 0020 BOTRAM &000 COBOTTOM &4A%
CHARSL &5DD0 CHEINT ooz CLEARS &00CA CNTRL 0000
CNTRLED &5CD CNTRLD &30 CNTRLLD QO1E CCNTRLZ ASE4
CRLARE &11C CPLSIZ 0140 R QOO CERLIOE &&BD
CEFLAG AZ24&0 CURCY &214 CURCY  &214 CURREN 4445
o 20 0oLl U o § oLz DL X QOOR : LY QOO0
R = Q013 CLET O00% o X D003 e XF QOOOF
DL X5 QO07 DY Q005 oL YF L0 DL Y5 QO
DOTON  &ASCE DEVBL &S89 DEVILO &57% DEVOLL ASTR
DEVCLZ &57D0 LDEVCLE &57F DEVCLE &A531 DEVCLE 4583
DEVCL & &585 DEVCLTY &587 , DEVFR &5CR DEVHCR A5EF
DEVMD ASSR DEVNM  &5R7 DEVNT 452D DEVTNA ASBER
DEVTNR &5RF DEVTND &S5035 DEVVA  A5BD DEVVAR &57%
DEVVR  AS5C1 DEVVERL. &5%1 DEVWL &305 DEVWD  &T30%
DEVVYN  A5RE DEVVE &S07 DEVXID &SR3 DEVYCD ASRS
S OIVIA 0000R04& X DOLPLH &ZES DOLFPT &AZEA DUMBET &AS77
EDRCNT A4AD EDCONT &4A47 EDLONG A212 EDMODE &310
EDNAME &4A1 EONCY  &A200 EDNCY  &20E EDNEWS 4445
EDOCY  ABO0E EDCTY AZ0A EDFN &HS04 ETF &HE04
EDFTRC &4AR EDFPTRL &4A% EDETR A21A ENDSTR 0000207 X
ERABIT 0002 ERRPGM - Q00005 X ER. ARA OOZF ER. ARG 00324
ER.ASN 0015 ER.BOX QOLA ER. CHN Q002 O ERCCMIY OOLF
EF.CNV 00164 ER.COR 0015 ER.CTL Q0324 ER.DEL Q024
ER.OIM 00320 ER.DIV ER.IF - Q0327 ER.DSE Q0L
ER.EDT QORS ER.FMT ER.FNF GOLC O ERLFOR QOZE
ER. IMF Q003 ER. LAE "3 ER. MAD 0022 ER. NAE OOZD
ER.NAM 0029 ER.NEG Q0264 ER.NOT QO22 o ERGNUL Q03
ER.NUM 002ZB ER.NXT Q001D SERGOFL Q017 ER.OPN 0014
ER.OVE O01E ER.FAFR 0024 ER.REN QO ER.RET 0024
ER.SERP Q021 ER. GNP Q0321 ER.SPC O02E ER.STE Q04
ER.SW 0032 ER. TER G020 ER. UFL QOo33 ERLUNF QO27
EXTDEL OO02E E.HVAL 0002 E.LVAL 000l : E.%1Z 0005
E.TYF Q000 E.VAL 0001 FONTH  &3DE FONTI  &SD3
FONTJ  &5D4 FONTE  ASDS ~ FONTL  &SDE FONTY ASEQ
FONTY  &5ES ' FIND QloL- I FIRSET &4A3 ‘ FLAGE - AGCR
FOREGR AS00 ; FRAGET 0400 FREELS ASES FETnl, &480
FETINT &ZED FWOFTR &5E7 S GETORN QOO0 0% X CGETSTO O0LsES
HOAREA &5%32 INZETY 0000308 X INCRO &5ES LN AHE42
FRLOCE &5F1 C EEYFLG &7FF - KEYPTHE &533 FEYTRE &7F7
LF 0004 LISTON ASEZ LFP&aD ulalninks I MACSTU &534
MACTOR  £25E MAXFRG 0040 - - PINMX &HEER NELER 0000
NBLEM 0001 NEWBOT &210 N Q00A NESADDR ABOZ
NUMBLIF &44873 OLDCHR &4A80 O OLDCLUR &49F DLIDEEY 442D
DLOXY ASEF ONERLIF &72% OFRL 0014 OFRSF ASSR
OFRSTE AS47 OFRZZ AS5D OUTOFF &ZE7 O CHAR 0000
0, PREC OO0 D517 O00&A 0. SUR G004 0. TYFR G003
PONT ASSE COPIXRVAL &HSED FOINTE &487 CPONOFF . &5D08
PRINTR &540 0 o RAMEND 7FFF : RAMITR &700 RANISHT &55F
CRETNON 0000 0B X RMOTMF &S558 ; RUBACE 0005 RUROUT QO7F
CBAVESP &GRS0 SCNEED 0004 CECRWIN &7CD0 0 SFREE 000000 X
CELEN QOwEs SOPRSF . &S30 L BOPRSZ O ASEF COUETACE 008
CETAKTO &000 CARTREIZ &3000 COBURSTR 00A3° 1 LCELIBSTU &534
TAR OO0 TAFBLIF &4R3 R TAFDON &4AF S0 TAPFRD &A4B1
TEFEND &533 CTEMPHIN &0CA TEMPE  &ZED e TMFARG &7AL
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ToR AElE TTYRBEG &261 , TTYEND &ZE1 , TTYINT &2EZR

TTYFTR &ZE1L TXTHIN &47EZ LIARTFL. &4%0 - LEREND &5F1

VERTR  &S73 VIOCHAR 44%9E CVINLF &50F VIFLH  &54%5

VOICED &563 WRMODE &5EE ZGIMZ 000l ZGREND 42100
SAANR 0010 SANDRF Q007 SADDRI OOO0S $ANDRS 0OO%

HANY Q0LA HANYNA FFFC HANYVA FFFE CBARGFT 0011

SRGPTR O0O0F SBNDL. 0007 SCALLE QOO0 SOMDADR O0ls
SCFLEBL 0024 FOERLO OG0ZE SDATARP 0007 SOOLIDE 0001

SOOLO0 Q002 $OVAL 0000 HEND 0o1C &FADR QOOE

$FLAGS 0002 SFORBL 0024 - SFORFT OOO0R $FVAL  QO04&

SEOSUR QOLA $IADR QOO FINFEU D012 FINFFT QO0l4

sIvaL 0004 HKEYBL 0024 SLENGT 0001 SLINFT 0005

SLOCPT 0009 SMIBBL Q0ZZ SMIBEN OO1R SNAMAD O00A

HNAME 0004 SNASCT 000 SNDEL - 0020 SNLINE 0003

BNULL 0002 HNVALLL 0005 SREFEA OO1E FRVETU Q0L

$SAME 0020 HEAS0T 0004 $ELEN - 0004 FETRAD OO0

HETRPT Q002 $TAF 0000 STYFE 0000 HLISE Q005

« BLNKEL. 00002032 X OATA. 0000 X «FROG, 01027 X
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« INSERT A MCUEGL. ASM
« INSERT ArZRAM. AZM
LINE '
«IDENT  EF

- PREL

HES

INTERNALS

T

L INTERN ARCCDS O3 ARC COSINE FUNDTION

« INTERN ARCSTN FARC SINE FUNCTION
 INTERN ARCTAN FARC TANGENT FIUNCTION
. INTERN CNVFS $CONVERT FLOATING TO STRING
« INTERN CIOEINE STOEINE FUNDTION
 INTERMN EXF ‘ sEXPONENT FUNCTION

» INTERN FORMAT SFORMAT ASCII QUTRUT

o INTERN GETHNUM JPARSE FLOATING NUMBER
« INTERN INT : § INTEGER CONVERT

< INTERN LN ‘ S LOG NATURAL FLINCTION
« INTERN LG ' LG BASE 10 FUNDTION
« INTERN FPI FRETURN VALLIE OF PI

< INTERN POWER : ~ sPOWER FLUNCTION

« INTERMN SINE FEINE FUNMCTION

« INTERN =0RT FEBUARE ROOT FLUINCTION
« INTERN TAMGENT : F TANGENT FUNCTION

14 ; P ,

t EXTERNALS

f Bt o :

CEXTERN ALETS CSALLOCATE STRING
EXTERN ARG . $PARSE ARGUMENTS
JEXTERN CARTYR GFIND CHARACTER TYPE
LEXTERN CVDETR FCONVERT DOUELE TO STRING

- WEXTERN CVFSTR s CONVERT FRACTION TO STRING

FAGE 1
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«EXTERN

ION 2,21

PAGE 2

SIGNIF BYTE

T STRING OPERAND

OO0 ﬁ g

uuu
OO0& T
ﬁﬂﬁ?”

, GQQB

OO0E*

i3

133

BT On

IR

0l

QOO0 04

EB

o
i~
oo

Ol s
DQ4F”'

NE aE MECwam W

ENDETR — CLEAN LUP AFTER STRING
GETOPND, FUTORND -~ FETOMH.
GETMEER - GET MOST SIGNIFICANT BYTE
INTPT -~ CONVERT INTEGER FART
FRACPFT - CONVERT FRACTIONAL PART
DONCU — DO N OPERATION

MVF S

£ B QG GF wE NEB 8 NMB d8 MB 8E WB JaE 3B ax 38 WE B ME SR an

FLSH B

§SAVE B

FUT DPERAND

DHONCL 00 NCL OPERATION
SEXTERN ENDETR SCLEAN LIF STRING
SEXTERN ERRFGM § ERROR TRAF
« EXTERN FPLZH sPUSH FLT NUMBER
LEXTERN GETMSE $GET MOST
-EXTERN GETOPND SGET OFERAND
<EXTERN INCEIY sFOINT TO NEXT ARG
EXTERN IFOP SPOFCINT FROM NCLD STACE
LEXTERN IFSHO CFPUSH O ONTO NCU STACE
«EXTERN IFLIEH $PUEH INT ONTO NCU STACE
LEXTERN TYNCL TGET FROM IV TO NCU
+EXTERN LFAD FFOR LDG LINKAGE
«EXTERN NCLITY sGET FROM NCU TO TY
<EXTERN FLAY sFOR FPOWER LLINE
SEXTERN FOPCFND $FOF DFPERAND
«EXTERN FIHF10 sPLUSH FLOATING 10
LEXTERN FEHOPND s PLEH OPERAND
LEXTERN FUTOPND $FPUT OFPERAND
SEXTERN RETNONE s RETURN
<EXTERN SUBSTR SFOR SERT LINEK
R s o
CNVFE
CONVERT FLOATING FOINT OPERAND
NEELNS: '
IY=-> FLOATING FOINT OFERAND
RETURNSZ: .
I¥=2 STRING OFERAND
CALLS:
ALETE — ALLOCATE STRING

MV I B, (FSAS c1r+1'>11ﬁ
CAll ALETS $ALLOCATE STRING
FUSH - H 1 SAVE PTR
XCHG e sHL=-ZWHERE TO PUT DATA
CALL GETOPND SGET MUM ON NCU
o CALL o MSGN s00 THE SIGN :
‘_CﬁLL 'NHRMLIz- SMORMALIZE THE NUMEBEFR

“I" : E ?

BC = HQHF 1“ FXFHNFNT ’ : :
IF THE Rﬁwk 10 EXPONENT Is B&TNEEN -3
LIS E SCIENTIFIC HHTQT{HN

. AND

7 WE D0 NOT
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CNVFS — CONVERT FLOATING TO STRING

aoLL- 7 M WA T MY FL T
ootz FEO7. : CFI &l
0o0L4- 2E10 JRE P
00147 FEFD CPI -
QolEs 200 RN R 1]
0ola” oD OOFE” cAaLL SCING

]
3
an

L N LI ]
moom
> s .
i
i
X

aoln”
LL ooin- SAO0

“ H CLR M
+.IFN M : —87, L OMVI
XRA Aall
QOLF" [l PO It
OO0 5 ] FOF B
00 HEOS MVT s BETRADR

OOz T3 000014 JME FUTORND

+

Co= BASE 10 EXPONENT -
IF O, . NNNMMRNN
IF <20, W OONNNRNNN
ELSE. N NNNN

i

WE gm M8 ap 2R 4B

D026 on0o2B- LIS CALL MUMIT
ladei Ry laF2 JMFRO o s EX
et

NUMIT

MR am am ME

ANMD FRACTIMAL FART

MNEEDS:
BC = BASE 10 EXPONENT

RETURRNES
HL. =% AFTER LAST DIGIT
RO DESTROYED

P32 B gm WB B am 42 g W3 8B 4E g

CAaLLEs
FLTOUT - GET & DIGITS

INTFT — INTEGER PART

HE am R an 2B

QOZE7 5 MUMIT: PFLIEH H
‘ el T Fate LXI Ha MUMBLIF
ES OPUSHOH
oo QOET7Y O CALL o FLTOUT
= Il ; FPOE I
OOR4 S E1l o FoE H
' TET o

0OEHT 79
OUELT B7 + ORA - &1
O0m7 oo O00&E” : 07 FRA&C

FRAC, FRACPT - FRACTION FART

+ IFN ~B, [ MOV

FAGE 3

fA=RASE 10 EXF
§EXPC7? MORMAL
TEXFC7T NORMAL.
FEXPC-37 S0T NO

%ECIENTIFIC NOTATION

CLEAN UP AFTER STRING AND FPUEH IT

§TRATLING NULLE
M PRI

SHL-ZTOR OF STRING
SRESTORE BOC

FTYFE STRING

§EAVE STRING

$ NORMAL NOTATION
s AND EXIT

CONVERTS A FLOATING POINT NUMBER TO AN ASCIT INTEGER

HL =3 WHERE TO PUT FIRST DIGIT
MCOL STACK HAS NORMALTZED NUMBER

FEAVE OUR PTR
FHL-NUMBER BUFFER

SGET 7 DIGITS
3 DE-FNUMBER BUF

FHL-FSTRING
FUHECK BOASE 10 EXPL
AT 1

§ o MNNN
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00FA°  FC OOBE- oM FRACFT
QoO=0e o4 QOR2” ZNZ INTPT
00407 o RET

» DONNK
MINN . NNN

£
b
"
K

MEGN

TAKES CARE OF THE SIGN OF THE MANTISSA OF A ‘
FLOATING POINT NUMBER. IF IT IS POSITIVE. NOTHING
Is DONE. IF IT IS NEGATIVE. A -7 I3 PUT IN THE
STRING AND THE SIGN OF THE FLOATING NUMEBER ON

THE TOF OF THE NCU STACK IS CHANGED "

NEREDS:, .
HL =2 WHERE TO PUT STGN IN STRING
MO =2 FLOATING POINT NUMBER

RETURRNS:
MO -3 POSITIVE FLOATING FOINT NUMBER
HL =2 AFTER SIGN (IF ANY)

CAlLLE
GETMSR - GET EXPONENT
DIONCLY - D0 NCL OFERATION

0041 CROO00:on SGN CALL GETHMER $GET EXPONENT

God44- E&S0 ANT M. MEZGN FOHECE MANTISES SIGN
QoL CE RZ sFPOSITIVE? LEAVE IT
o047- 2E2D MVI My FEIGN IN STRING
G 23 INX H C sAFTER THE SIGN
00447 BELS MVI fa Mo CHEF $GET ARSOLUTE VALLUE
o4 SIS 1N oI B R AL ) JME TNzl \

e

MORML.TZ. NORMLLZ
NORMALTZES A FLOATING POINT NUMBER WITH RESFECT TO
BASE 10

NEETz
NCU=FRUMEBER o NRMNBNNG # O%#M
BC o= BASE 10 EXPONENT (NORMLI ONLY)

RETLRNS:
N2 BASE 10 MANTISES L NNNNNMN
BC = BASE 10 EXPONENT + M

Qo4 ORMLIZ: s e : . ‘
QOAF- 01 0000 ; LXT B, O L $BASE 10 EXF = O
OOER" 2EL17 ; MYI AL NLPTOF : $IF I= €y
0054~ COE QOO0 09 ~ AL DN o RETURN

R 5 , TET AL
Q0577 EB7 o+ CRA a1l

OOZEC T8 : ‘ RZ
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CNVFES ~ CONVERT FLOATING TO STRING

QOS5
QOS5
OOEE"
OO&D
O0&EE
QO&H4 "
QO&ET
O0asS
QO&P
QOERS
OO&ITT
QO&EF
o070
Qo7
QUTES

O07E”

OO7R"
Qn7Ine
OO70-
QO7FE -

OOET
OOEA
oOEne
OomE -~
OO0

g% g o

OOR4-
O
Qoe?
OOPA-
OOER~
olarTle
OO
O0A0"
aoaRs

D065

CIOOO00s 09

S0 O0O0ran

FE4Q
2E04
FED&
WER14
C4ER
E&TF
=7

1EEQ
05

LD 0000 1Ll

o
CO0OO0s 12
ZEL1C

o QOO0 0w

CIF 000000

B7
oE
E&40

SERA

aZE1T
O QOO0 0w

ES
21 OIS

N
El
2ELL

OO Q000809

QOO0 O

B7

Fa

ZELS

Ch QOO0
Fi

For

Lo 0000 13 -

OF
IELZ

1aDaA

S ER

LT T N Y A R L

‘ .

MORMILZ

® .,
*
n
¥
®
ki

+.

ALl
CFI
R
CPI
JdRC
ADL
AMI
My
MVI
PLIEH
AL
FOF
CALL
MYT
N1

+

GETMER
M. ESGN
w o N1

HNL MEGNE 42

NORMLLEZ
-21

HN . MEGEN
L. A

. QEOH

I

ITFEHO

I

ITPLISH

A- N FADD

DN

$GET EXPONENT
§EXPONENT NEGATIVE?

LEAVE
TO0

s NOw

;IS

IT BE

SMALL?Y

§DONT ROUNI THEN

$EHIFT TO
sRILL THE

THE RIGHT
SIGN

$.111 % Zaa-3)

§ ROLIND

NORMLLZ ~ ACTUAL NORMALIZATION
THE BASE & EXPONENT Iz CHECKED

IF I7

CALL
TET
ORA
RZ
ANT
JRZ

BASE 2

LARGER THANM OR EGUAL TO

15 0 - WE EXIT
IF IT IS > O — WE DIVIDE BY

GETHMSER
&
Al

M. ESGN
o o NI

10 &

CHECK

IT up

AGATN

$GET EXPONENT

P15

IT o7
sRETURN IF

yIS

sOIVIDE BY

WE AN EXIT.

WE MUST MULTIFLY BY 10 AND CHECK AGATIN

MY I
CALL
FLISH
LXI

. CALL
FOR
MY I
CALL
TET
DIRA
FLISH
MV I
CaLl
POP

CRE
CALL

ConeX
MVI
CALL

JMPR

BASE 2 EXPONENT O

CHECEK AGAIN

A N PTOF
DN

H

H-FT1
FRIUEH

H

. N FSUR
THINCL

f

Al

FEW

e NLPOPF
THINICL
FEW

PSHF10
B :
ﬁ’ l\lu FML‘L i

TIONCL

- o NM

§EAVE

3 RUIBTRALT
sHL-. 1

Rt ]

IT NEGATIVE?

10

EXFONENT IS < 0. IF THE NUMBER WE HAVE IS
Wl

OTHERWISE

NLIMEBER

“1

N NCL STAaCK

$SUBTRACT T0

§ COMPARE
SEAVE CC7RE

THE®M

[

sETLL RESULT

sGET Ccoos
sRETURN IF
CAFELESE PLEH
s DEC BASE

%oy, enmse
3]

11,
1 EXF

.1

$ ANDL MULTIFLY

SCHECK AGA

WE DIVIDE BY 10 AND

IN 



TOL ZE0 CP/M DISK ASSEMBLER VERSION 2. 21
EF - -
CNVFS - CONVERT FLOATING TO STRING

g

QOa7" CooOO00s 1= _ . u NS AT
GGAQ’ HELE - MVI A MN.FIIIV
sleTAtaly Ch QOO0 O calll DN
OOLF~ 0% : INX B

OORO - 18CA JMPR NORMLLZ
oo e

PEHFLO

INTFT
INTO THE GIVEN STRING

NEEDSS

RETURNS:

B DESTROYED

W2 ME ME SR 4T R W2 SR WMB kB W% agp 98 WE 23 un

QORZ-” 47 INTFT: MOV B
QoRz- 16 .e Ll LOAX b

S QOBR4S 13 INX I
OORSS 77 MOy M B
QORE” i INX H
QOR7 - 10FA DINZ w1l
DORY 1aoR i FRAC

+
-+
+
-+

FRAZFT

ZERDE SUPPRESSED

NEEDS:
nE --

|

RETLRNS 2

MR MB GBS WS WEE R WE A2 S8 BE w2x 2B W3 GE un

QOBRY FEZE FRACFT: MVI Ma "
OORD- 23 : INX CH
QORE " 5 : «uPis MVI o M. T0f
OO0~ INK S Ho .
0oL e INR A
ooCze ZOFA o o CARNZ B o
Qo4 1EoE e JMPR O FRACK

1 X3

o~
o

O3 b L3P

=

S 10l

DE ~» FIRST DIGIT OF NUMBER
HL = NEXT BYTE IN STRING TO STORE INTO
A = BASE 10 EXPONENT (IF

HL - AFTER fNTEBER FART
DE - AFTER LAST INTEGER

FIRST FRACTIONAL DIGIT
WHERE T0 PUT DIGITS

CDE -3 AFTER LAST DIGIT
HL. =2 NEXT BYTE IN STRING

PAGE

sPLEH 10,
FAND DIVIDE

$BUMP BASE 10 EXP

FUTS THE INTEGER FART OF A FLOATING FOINT NUMBER

IN BUFFER

=0, RETURN)

{IF ANY)
DIGIT

s B=BASE 10 EXF
s A=NEXT DIGIT

SCOPY DIGIT

SUNTIL ALL DONE
3 E":* FoArTTIoN

CORIES THE REST OF THE FRACUIONAL DIGITS FROM
BUFFER INTO STRING. DECIMAL FOINT ADDED. TRATILING

STRING

CEPUTOIN CDEC PT

s LEADING ZERDS

3 BUMP EXPONENT
CPUNTIL O

sRE T nr CDIGITH

FRAC — ENTRY. FWINT HHLN LEADTNG Lkhﬁ: NUT HEﬁIRFD
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u
k)

FRAC:

o

MVT
INX
S LIAX
INX
MoV
INX
TET
ORA
HRNEZ
ncX
MVI

OUZAT
alnindxay
Qo
IRTRINAR
OOCRY
nlelncnds

i

£

FRACX:

[ Bl 6 By
L ~d G o0y O

Q0T
QOE -

OOD0-
QoD

E7
ZOF?
ZH

SER0

OonE- 2R L F2e 1 o

ZHE
JRZ
MOy
CrRIo
JRNZ
AL §
T=T

oonas
QODs-
Qo7
OODE
Qona”
QOnc

BE
2EFC
7E

FEZE
200E

B

GOTDe
QODE -
O0OnF -

7E
B7

O

+.IFN M
+ ORA

JRNZ

Q0EL” = INX
QOES BEZO MV T

S =T INX

CLR

OoE4 - A

+. IFN A
ARA

QOES”
Al

QOELT RET

13

A
FLTOUT
OIGIT STRING
NEEDS:
HI.
[ [
RETURNS

HL -
DESTROYS H.

WSE T am B 38 WMZ B 8B dB wan 2E a2 AR a8 up

o sona somne savee.

FLLTOUT: MVI
- PLEH
LXI,
CaLll
FOF
MVI
CalL
MVI
AL,

OOE?”

- QOES
DOEAT
CD0EDRT
COOFOT
QOF1-”
QO s
OOF&S
QOFE

OEO5
ES
CEL 03417
B o A T Tu Tu TR o I
£l
SELZ
GO QOO0 O
BELE
CO 000080

1

A

CONVERT NORMALIZED FLOATING

{

AT THE FAR LEFT?

—% BUFFER
BASE 10 NORMALIZED

AFTER LAST

FRUSH

A, NLFIXD
TN

FaGE 7

My < s DECIMAL POINT

H

I sGET & DIGIT
1]
M. A

H

sCOPY IT

o SWAS IT ML
Al
FRACX
H

A 3 - t:) N
H

I
.
A M

§NO? CONTINUE
FAT NULL

sDED PTR
STRATILLING O
sEILL IT
fA=LAST DIGIT
sWAS THE DP?
SNO? EXIT
$HL-2RBEFORE DF
IS NULLTE

AaM

wa F3

M
MY

sMOT EXIT
$POINT AT P
CEMAKE IT O
FHL-LAST O OR NULL
yEET Z BITE
fa1

MVT 0L

POINT NUMBER TO A

MO DECIMAL POINT. ASSUMED TO BE

e,

& NULL.

T STORE'AT LEAST & DIGITE
FLOATING WNUMBER

DIGIT
ML

H,
H :
H: TEN&

5 sFIELD WIDTH
' O SPUEH 10w%wA
$ON NCL STACK

H i ‘
e ML FHLUL yOET 7 oDIGITS
DN ‘

$ CONVERT TO INT



TOL - 7280

EF
CNVFE

o

OOFR -

OOFE"
QOFF

Q101

o102

0105

-~

0107~
olos
OlOw

Qloc”
alons
OlOE-”
a1rLe
o11Es
1147
G119

3 000008

(e

ZHRE
.':, oy
b o

COQOET7
T

e
alld

[

oo QOO0 12

74
B7.

11 0000
203

11 FFFF

CLE QOO0 13
O3 0000807

CR/M DISK ASSEMBLER VERSION 2.2

- DONVERT FLOATING

4
g

ME an OE AE QB MBS ar IR SR MR 3B WS W8 2B T um a2 83 3E wx wn

.Y

TO STRING

AMP CVFETR $PUT TN STRING

+
+
+
+

SICTNG
FUTS A NORMALTIZED FLOATING NUMRBER
MOUATION IN A STRING . NNNNNNMENNN

INTD SCIENTIFIC

MNEEDS:
HL =2 AFTER SIGN IN STRING
NCU=-2 FLOATING MANTISSA OF NUMBER
BZ = BASE 10 EXFONENT

RETURNS S
Hi. ~% AFTER EXFONENT DIGITS
BC. DE., NOU DESTROYED

B MR W2 W8 B M SE 23 MB ME SB wr WB WIS $B wap

ssvmn seo0n sen weiee

SCINO:  PUSH B 1 BAVE BASE 10 EXF
MYI M. sDECIMAL POINT
TNX H :
caLl, FLTHHT SGET 7 DIGITS
MVI M, "E” FEXPONENT
INX - H
FOF I sDE = BASE 10 EXP
CALL ITPLEEH sDoUBLE IT y
- TET n : JCHECK HI BYTECL
«IFN I =f, L Mo AT 1

ORA
LXI
JRE
LXI
AL
MF

AN

L0

v oSl
Dv"’"l
TFLSH
CVOETR

P ASELIME POS
LR

s NEGAT IVE
sPUSH HI BYTE
3 INTD STRING

wa Sl

-+
+
+
+

GETNLM

FARSES A FLOATING POINT NUMBER FROM A STRING
NEEDS:
Mo =2 FIRST DIGIT OF STRI Nh
RETURNS:
FaTLs
ooRIT
FAILE
SUCTEED o
ML -~ AFTER LAasT DIGIT. EXPONENT. ETO.
TOF OF NCLL STACE HAS GLOATING NUMBER
A = $FVAL (TYPE PLUAT) o .

- mE»TﬁuY. DE. BC

BET
IF NO DIGITES AT ALL

JQILT“
CARTYR - iHELP IHQEQPTFR TYFF'
DONCLE = DOPNCL OPERATION ‘
FEHF 1O - FLZH FLOATING 10

FAGE
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EF o

CONVERT STRING TO FLOATING

GETINT, GETI - GET INUEGER FROM STRING

LGS
o1in-

7E
FEZE

YL EYY IS

GETNUM:

GETEXF -

e

MOy
CEI

FPARSE EXPONEDT

A.M

s CHECKE FOR DECIMAL
SFPOINT FIRST

OLLF FEOR JRZ S Ok TO START

01217
0124~

HR
$ PARSE INTEGER FPART. IF & DECIMAL POINT IS FOUND,
5 AN EXPONENT IS COMPUTED IN B. THIS EXFPONENT IS
3 DECREMENTENEVERY TIME & DIGIT AFTER THE DECIMAL
§ FOINT IS FOUND '

OL2é” oo 015w aowldl AT GETINT s FARZE INTEGER FART

O12%-
GlzR-
Q1=c
GlLZE~
G1R07
lELe

CO ODOO0:O&A

BOAS

O&00
7E
FEZE
2004 .

ey
o et

Cor Q17467

CALL
RN

MV
MOy
LRI
JRNZ
INX
oAlLL

CARTYP
FATL

B.O :
.M
G2
H
GETI

s OHECK 15T CHAR
sFATL IF NO DIGIT

SEXPONMENT IS O

s CHECK FOR DECIMAL
s POINT o
§ TENT ONE. TOD BAD
SHL-ZAFTER OF
§FARSE FRACTION

3+ .
: IF AN EXPONENT IS FOUND. IT IS FARSED AND
3 ADDED TO THE CURRENT EXFONENT IN E
0134°  CD 018D~ L.GZr cALL GETEXF | s FARSE EXFPONENT

017
013

(AR Rcingd
130y
O1E07
OlzE"
01407
Ol4z
Ol4as
l4ec
al4er
0140
Ol4E"
Lt Rk R

01537

01547

Q156

O1ERT

SELC
ChODO0 s 09

7
E7

PELA

Fa 014E”
Cor 00002 18

TELD

a5

O 000009

1BEE

oD QOO0 e
S ZELE
04

18F3
SEQ&H

o

WE ME g8 M2 WZ uB g

w oa LI

+

H

MVI
Cal.d.

HERE B =

AL ML FLTI
DI

FCONVERT TO FLT

BASE 10 EXPONMENT AND THE STACK HAS

THE FLOATING NUMBER FARSED WITH THE DECIMAL

POINT TO T

HE FAR RIGHT.

WE ML TIPLY/DIVIDE

THE NUMEBER OF TIMES INDICATED BY THE EXPONMENT

TO GET THE

=T

+. IFN B

+

" u l::;q'::

DRA
JRZ
M
AL
MVI
DR
AL
PR
CALL
MVI
INR
MR
MMV
RET -

TRIUJE YAl

E

- Q k] [:

Al

v on X
PR K
FEHFLO
Fra N FMLUL
B

DMLY

v e 33
FEHF Lo
fAsNLFOIY
B )

v u i

f. SFVAL

M

FEAFONENT OFL
AR 1

sYES? CAN EXIT
sNEGATIVE? DIVIDE
sMULTIFLY BY 10.0

SOEC EXPONMENT
s IT

SO0 AGAIN
sDIVIDE BY 10,0

¥ BLUMP EXP&NENT

S RETURN TYFE FLT
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O PAGE 1O

INTERNAL ROUTINES TO PARSE INTEGER AND MAINTAIN
A B2 BIT NUMBER ON NCL STACK. THE EXPONENT IN
B IS DECREMENTED EVERY TIME A DIGIT IS PARSED

NEEDS: ,
HL = DIGIT : ' ' .
NCLD STACK HAS CURRENT NUMBER FOR GETI. GETINT
WILL PUSH A 32 BIT O

RETURNS:
FATIL: :
s BIT SET
FATLS IF NO DIGIT FOUND
SUCCEED:
HL =2 MON-DIGIT
NCU STACK HAS 32 BIT INTEGER PARSED

CALL
CARTYF - CHECHE CHARACTER TYFE
DONCL - O NCU OPERATION
IFSHO —~ PLEH INTEGER O
IPUSH - PUSH INTEGER

T WMB R dB B dB MB ME WB gz S8 Mp B R ME NB M8 MB ur 88 22 B un uE

CooO000s 1l GETINT: CALL
ChE 0000: 11 CALL
00000 Of cAall
2027 JRNC

01597 sPUSH 32 BIT ZERO
Oi=mee
O1EF-
01427

IFEHO
TPSHD
CARTYF
Fall

§OHECK DIGIT
$FAIL RETLIRN

0164

-

01657
OL&s”

) A

OLART
OleR”
QL&E”
01717
017E”
Q17467

, QL7e”
CDL7AT
o17n”

0120

aleas
nD1ess

Qs

Qlams o

01867

Co01ECT

7E
At
&30
1 &0

aF

CO 0000 12
Cor Q0001

FEZC
COQooas0w
CoE Q000204

Lo

11 000/

CooOooos1T

Cor 0O00s1l
SEZE

O o000 0%
0%

lany

a7

5

+. IFN I
XRA

GETI

FAIL:

ERTIS

PRI R XT Y T T ST

MOV
INX
ST
CLR

a1l
MV

CALL
cALL

MVI

AL

CALL
RN
LXI
CALL
CALL
MVI
CALL
DR
JMFR

BT

RET

GETEXF
PARSE EXFONEN

A M

H
o 5

~f. MVI
E-A

IPLIEH

ITPEHO

AN DADD
THONCL
CARTYF

s 10
ITRLESH
ITFEHO
AN DMUL

- DONCU

E

Gl

$A=NTGEIT

S HL=->AFTER DIGIT

3 GET IN RINARY

sFPUT IT IN DEL

o EANES

FPLISH ON NCLD 2TACK
$PAD HI DRDER
$ADD TO RESULT

s CHECK NEXT DIGIT
SRETURN IF NOT OrG o
sPLEH INTEGER 10

FON NCU STACK

SMULTIPLY OUR NUM

3EY 10

sDED EXPONENT

S CONTINUE

;EET ¢ﬁRRY 

T IN STRING AND RETURN IN E
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EF

CONVERT STRING TO FLOATING

s

O1Ene
OlaF-
01207
Qlwl
iz
Oless
OLeEns
Dlwes
aless
Qe
R W

O19F

Qlazs
01637
0lag-
(RN AT
alass
OLas
QlAA7
O1AR~

O1ACe
OLane
O1AE~"
O1aF ¢
O1EL
QLB
O1RS”

O1EE"

oLBCT

 OLEF”
010E”
Coless

(R R
OlCE”

FE43
o0
IR

7E

FEZD

55

2001

[ O W i
DD Q0008 10
COoO0o0s 10
Fi

7E

2002

EDg4

-l

=

47

e

a
03

00 )
OO00s LA
Q1BCS
O1BFS

MNEELD:z:

@2 e

B =

AT =t

T RRYE SICTL SR T IR SNV S SO Y E YT SR T )

GETEXP:

-Gl

HL =

RETURNS:
HL -

AFTER EXPONENT (IF ANY)

FOSSTIRBLE EXPOMENT IN STRING
OLD EXPONENT OR O ‘

QLD EXFONENT FLUS NEW EXPONENT

GETINT - PARSE
DONCU - D0 NCU OPERATION
IPOP — POF INTEGER

M
RMNZ
s
INX
My
[
FLISH
JRNZ
INX
AL
CALL

- CALL

§ A
3
$ POWER
3

+FOWER

bt o+

E04F ST 4552004+

00
CIN QOO0 05
Q&DAQ0

oD oaonosis
LD 0000 0F

COOOGos LR
SEOR

+]

PO

.« PARGE

PO
MOy
JRNZ
NEG
FOF
Al
Moy
RET

INTEGER

S

R
H
A M

.

FEl

o widl

H
GETINT
TPOF
TFOF
Pzl
AT )

.
w ow L

L.

EAFONENT?
TORKIFPOIT
VE OLD EXF
-+AFTER E
= NEXT THI

CHECE STGN
SAVE CCS

FPAGE 11

NG AFTER

SN0 STGN?
i HL~AFTER

SIGN

$GET EXPONENT
$POF HI FART
F DE=EXFONENT

$WAS THERE A

SIGNT

$ A=EXPONENT FPARSED

N0 EIGN
SNEGATE IT
§ Be=01LI0

EXPONENT

$ADD TO MEW ONE

FEAVE IN B
3 AND

RETLIRM

M. CMOLFOWER « o POWXY 2 02 PLAY 2 o PARG, o JPOWILE

. BYTE
BYTE
. BYTE
< WORID
» WIORTH
« WORD

$CMDADR

(oo POWX~POWE
0

FLAY

v PO

« « PART

;agczz JPTWER /

EBYTE
CALL
JBYTE
CALL
CALL
CalL
MVI

0
ARG

$FVAL, $#FVAL .

TYNCLU

INCEIY
TYNCL
£ M. PRR

RY/71&+1

FTAF -

SGET 15T ARG

S POINT AT 2ZND ONE

s ANDF ZMD ARG
P POWER FUNCTION

E
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EF -
FLOATING FUNCTIONS

OlchDe 181E JMPR FRET _ 3SAND RETURN
O1CF~ .o POAX 2 '
3 el

W3 aa SE an

, M. CMOLSINE, SINX, 02 SRRT: FNARG, « . SINLIL
OLCF 12 +SINE: . BYTE $CMDADR

Qino” 0z + «BYTE (SINX-SINE)/16&+1

oinis - Q0 ' + CBYTE O )

olnzr Q2777 + «WORD SORT

o104~ QlDE” + SWORD LW STN

o1ns” OlE4- + « WORD FNARG

Olne- SE4P4E4T00 + LASCIZ /SINE/

Olnn o0 LBYTE 0

oLnE-" wamINLE )

QLDE” ZEOZ MVI AL NLETN H
DiIEG” 5 FFLN: FLIEH oW H
O1EL - CDO000: 05 CALL ARG 3
alE4” O&O0 FNARGE LBYTE SFVAL ., 3TAF

QlE&” Coo000s 13 CALL TYNCLE , sONTO MCL FROM O IY
OLE®~ Fi - POR FEi o 16 = FUNCTION
O1EA” Lo 00008 e FRETs CALL TOMCL S RESLLT ON NCLE
alEDR” BEOA MVYI £ SFVAL SFLIOATING VALLUE
OlERS Lz 0000 lR HE RETNONE s RETURN

QLF2° =SINK

SINE
EAVE DPERATION
GET ARGLMENT

»
H
I W
u
3
B ercon asern sovor soser
s

M. CHMODCOSINE, , cCOEX, 0. AFITXDCY FNARG, » L COS1 21
OLFZ2” 1a L OHCOEINED L BYTE $CMDADR ‘
QLF37 0 + LBYTE (L WCOSX-C0SINEY /1 &+1
O1F4 Q0 -+ JEBYTE O
QLIFSS EBOC + LWORD AFTXCCIC (M —104E # L&+FETINT
GlF7" Q2037 + : WORD L L DOEL
OlF 01E4- + ‘ « WORD FNARG
OLFRS  434FS3494F 454+ LASCIZ /COSINE/
+ :
QROZT 0 00 4 BYTE 0
Q2037 2EQR o ELE MV AL NLDOE 3OS INE
Q2057 1ane ~ HAMPR FFLIN
Q2077 W o DIIEXE
' § Aot

TAN

R L]

T ' : : MnCMﬂETANSENT;auTﬁNXyQ,ﬁplxtT}?FNﬁﬁﬁaMHTQNJE‘
QRO77 . 1E h W+TAHEENT=’ LBYTE $CMDADR - :
S OQEmeT 0P o CBYTE (L TANX-TANGENT » / L&+1
QRO Q0 ‘ + LBYTE O ‘ : .
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EF -
FILLOAT ING

Q2067
L2000
Q20E"
2107

oR1Ee
0z1ee
OZ1R~
Q210

o

oz10”
0Z1E”
OZ1F”

Q20

el
Wil 5y

QE2ET

TR
Q=7
OZEE-
QRaws
OZsE-
Qaane
QRaF-

O2AL”
02477
0249

o2aR-

COZ4RT

raas

FUNCTIONS

HA10
21w
0lE4”

e
e
e

H4414E47454E+

Q0
SEO04

ez

iz

02
00
LBAC
OzzB”
022k

4R 4ETL00

Q0
CDQOQos O3
0400

SR slatelol Xuly

oE OoDoDs iR

18
0z
00
&2ED
Qz47 -
alE4”

A41E245ER424F+
; +7

00
ZEOS

1895

ig

o

+1

wu TANE

w e TANXE

L3
ki

t

e s
INT

+INT:

e
ey
e
+

g

+

+1]

e INTAS

+ARCETING

ww LNTS

ww INTH®
§ bt

an AS TN

W W AEXE

u
K

wam GEe3E

ASIN

3

AT

CIMPR

FAGE 13

LHORD AFIXETIC (" TY-1010) #16+FSTINT]
~WORD W TAN

« WORD FNARG

CASCTZ /TANGENT Y/

BYTE O
MYI AN TAN
JIMFR FFLIN

$ TANGENT

M. CMOEINT o o INTX2 02 AFIXETID 0w w INTAS . o INTIC
LBYTE $CMDADR

LEYTE (.. INTX=INT)/1&+1

LBYTE O ,

LHORD AFIXCIIC (M IN~1010) #16+FSTINT]

LWORD .. INT

JWORD . . INTA

LASCIZ /INT/

- BYTE 0

CAlLL. ARG

«BYTE FIVAL. $TAF

Call GETOFND FGET OFERAND
AME RETNONE sRETURN INTEGER

M. CMOCARCSIN, « ACSY. O, AFIXLAT, FNARG. . JASTINIL
« BYTE $CMOADR

CEBYTE (L. ACSX-ARCSING /146+1

JBYTE O ‘

SWORD AFIXCAIL("AY-1010 )y #lA4+FETINTI

SHDORD L L ASIN

« WORD FNARG

SASCIZ /ARCEIN/

BYTE 0
MV AsNLASTN
FFLIN

§ARD SINE

ML EMDEARCCOS, . ACCX, 00 ORCS TN, FNARG, « . ACOS L

LBYTE $CMDaDR ,
LBYTE (WL ACCX-ARCIZDE) /1&+1
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FLOATING FLNCTIONS

Q240 00
OZ4E~" Q234"
QRS0 OEeEn LWORD L ACODS

(Rt 01E4’ « WORD FNARG

QR4 4152434 34F 32+ SASZIZ ZARCODES
ORERS Q0 LBYTE 0

azEce ZEQ&H « o ACDEED MV AL NLACDE $ARC COSINE
QREES C3O01E0” JHF FFLIN

O2&1 0w ACCXE

- 8 et

BYTE O
LWORD ARCSIN

T4+

: ATAN
; ovee evms sonew setre

M. CMDCARCTAN, & W ATNX , Q. ARCCODE, FNARG. . . ATANIL
T LBYTE $CMDADR

02617 1=

+
I
P
-
Is
=

02&27 02 SBYTE (L ATNX-ARCTANY /16+1
O2&I7 00 LBYTE O

&4 oz4p-
Q2647 272 SHWORD . . ATAN
Q2687 QLE4” « WORD FNARG
02667 4152435441 4E+ ~ASCIZ /ARCTAN/

+]
0E717 00 .BYTE 0
OE7ET 0 FEQTY o ATANE MVI B NLATAN $ARD TANGENT
02747 o3 D1EOS SYF FFLUN
Q2777 , W ATRXE

5 bbb

«WORD ARCCOS

R E:

SERT

i
i
!
i

8 g osaz o oaw

M. CHMDESERT . W W SERX, O, SUBSTR, FNﬁFhsnuaURfJY
1= HERT: BYTE SCMDADR

Qa7 0z +BYTE (quDRX“ﬁURT}/1541

Q27 §] CEYTE O

Q277 +
o+
v +

OR7a" QOO0 15 s WORD SUBSTR
+
KX
+

fed t._x n‘;

o~

QE70 Qmér WORLD L SERT
QRETES 01E4” « WORLD FNARG
020 TER1E25400 CASCTZ /SERT/

Q2as Q0 JEYTE 0 o
n¢F¢f BEOL o BEHERTE MVI AN SERT §SEUARE ROOT

R - R L2 OlED” : JMP FFLIN

Q23R oo SEIRA S
: CR S .
3
I MR
" +
3
R

SR ‘ . : M. WMDLLHh1u,LHhX (s LPéﬁ Pmﬁﬁﬂ,,uLﬁh}L
fzepr 18 : oL LBYTE $CMDADR i
OZEC oz +  LBYTE (M,LmﬁxwLmn>;1ﬁ+1
ozaEn-s oo 5 + .BYTE 0
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FLOATING FUNCTIONS

o2EE-” OoO0s 14

ORI0C 099
CopwRs O1E4”

094 ACAFAT00

«WORD LFAD

CWORD L L L0
WORD FNARG
LASCIZ /LOG/

o+

. +1
OomEme Q0 - BYTE 0
OEew EEOS ol LOGE S MVT A, N, LG $RASE 10 LG
Q2R e 01EQS S MP FFLIN
ORPE” won L OHEXE ‘
HE R

5 LN

_ Mo CMIOELN. o o LNK S Gy LG, FNARG. o W LNIT
OawE” & LN <BYTE $CMDADR

QsF 0z + SEBYTE (. LNX-LN)/1é&41
QzA0” Qo0 + BYTE O

o2a1” azaRs + « WORD LG

O2aar OzAR” A+ CHWORD LW LM

O2a57 O1E4” + «WORD FNARG

QZAT7Y QC4EQO + CARSCIZ LN/

GZAR7 a0 . BYTE 0

OZAR- BEOR wow LNE MVI AN LN S SBASE E LG
OzADT o3 OLEQ” AMF FFLIN

OZBG- ww LINXH

B 2

EXF

R T S T Y

|
H
i
i

Mo CMOLEXP, o JEXPX. 0. AFITXTED. FNARG, . JEXPIL
02RO 1= +EXF: LBYTE $CMDADR
Q2BLS 0z + LBYTE (. EXPX-EXP)/ 14+
oEpa” Q0 + LBYTE O ‘
QZBRT ARRC ' + SWORD AFTXCEIL(E"-1010) #1&+FZTINTI
0ERST . OZBES + «WORD . EXP
OZB7 O1E4~ + «WORD FNARG
ozR2 H4ETET000 + ASDIZ JEXP/

OZRD 00 .RBYTE 1
QzRE-" SEOA o EXPF2 MVI faNLEXF FRAISE TO E POWER

Qo0 o2 OLEQ” AMP FFLIMN
N a0 EXFXE
5 oo

Y T a2
o
Fa 3

T e ' Me CMOLF T2 w W PIX: Q2 AFIXIPI 0y o W PTIL
DRCE L= +FI: o JBYTE $OCMDADR o

e +  WBYTE (LLPIX-PI})/1&+1

O - SO LBYTE O ,' :

ST NN + CLWORD AFIXCPIC (P —1010) # 1&+FSTINTI
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EF -
FLOATING

Qs
OZCA~

Q2o

ORCF
o200~
OEDE”
OzZ05

OZDE"
OZ0E
0207 -
Oz0E”
OZDA”

Coo2moe

OZDE”

CORES”
ORES”
OZER"
OREDS
OFEE"

OEF1°

OZFR”
QEFET
OZF&”

FLINCTIONS
aein{ele
QOO0

BRO4200
Q0

IELA _
CE OLEAY

ie

CE/M DISK ASSEMBLER QERSIDN e |

+ SWORLD W FI
+ WORDE O

+ wASCIZ /RIS
+1

’ «BYTE 0
«uFIs

MVT AL N PLUFT SRETURN FI
O aMP FRET
«nFPIXS
§ Attt
3 FORMAT ;
5 FORMATE A FLUQTINU POINT NHMBEH

ACTIONAL

3 PART (ASCII STRING) WITH N DIGITS

INT

3 NEEDS: -

H FLOATING NUMBER TDAFURMAT ‘
H INTEGER GIVING NUMBER OF DIGITS
H (MAY BE BETWEEN O AND &)

! RETURNS: , ,

H STRING WITH FDRHATTEB.NUMBER

3 CALLS:

3 ARG — FETCH ARGUMENTS

H ALSTS — ALLDOCATE STRING

H GETOPND -~ FETCZH OFERARD

3 INCEIY ~ BUMP IY TO NEXT ARG

% MEGN - GET SIGN

3 NORML.IZ ~— NORMALIZ NUMBER

H NUMIT - CDNVERT T ASCTT

+FORMATS

FAGE 14

INTO AN O INTEGER AND FR

AFTER THE DECIMAL PO

AFTER DECIMAL POINT

M. CMDOEFORMAT ;o WFHMTX 04 APIX[F]aunrMﬁﬁhﬁnuFMTJf

- BYTE $CMDADR
s + LBYTE (L JFMTX-FORMATY/ 1&+1
Q0 + LBYTE O
FENC M + « WORTD QFIXT%3E("F"~1ﬁlu)%]ﬁ+F TINT]
ORED” + WORE LW FMT
OZES” + «WORLD . L FMARG
AL4F 5T 4ﬂ41 14+ SASCIZ /FORMATY/
+]
G 0000205 « o FMTE  CALL AR
0400 « o FMARGE . BYTE HEVAL . FIVAL D
ES FLISH H
B0l MVI A (%HQSEII+14)I1A : S
LN 0000204 CALL . ALSTS 3ALLOCATE STRING
E ’ FUsH S H ;;  3SAVE THE FTR
ER XOHG . §TOO THE TOF v
COOOO0R0E CALL hbTﬁPNB ‘ CSGET FLOATING VALUE
ChQO00E OF : "!ALL‘ INF IY CSPOINT To NFXT ARG
. e
oy GET # UkrﬁlhITQ QFThﬁ ﬂP I DE
s IT MU_T‘BE THQN fn

POSITIVE AND LESS
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EF -

FILOATING FUNCTIONE

O2E S
OFFCT

OZED”
OZFE-"
201"
QOR0O5-
OBO5"

[Rx:1a be i

Q00
OE0ns

OR107
=il
GE1E
ch i
OR1L77
Qzles

onips

=3

LD 0000 OF
7R

B7 +
Fa oz057

FEQ7

23s04

D QOOOsDR 4
A7 +

Cor Qo417
R
Ch QO4aF~

79
FEOQO7
=SELC
FEQR
ZEOs
FEFO
014

TOO BIG

Al
© MOV

- TET
CIRA
JM
LRI
JROC
ERROR

1

GETOPND
&.E

A

a1

« o ERR
bl

« « NN
ER.DPFL

CALL ERRFGM
LBYTE ER.DF

CALL
FLZH
cakl

INITIAL

FAGE 17

$GEET # DIGITS
sA o= # DIGITS
sMUST BE > O

AFTER

s ERROR
sMUST BE < &
s OR ERROR

SIGN AND NORMALLIZE NUMBER

MEGN
¥
NORMLLIZ

IF THE NUMBER IZ GREATER THAM
TO-DISPLAY.

TRAILING ZERDS ARE ADDED

M
LRI
SR
CRI
JRC
LRI
RN
ERROR

AL
L+l
« a1
10+1
au M
-1
w aefM
ER.FMT

SGET THE STGN
$SAVE DIGIT COUNT
$NORMALTIZE NUMEBER

10##10, IT IS

IF IT IS GREATER THAN 10®#é&,

S A=EXPONENT

RIS

EXF < &7
sYES?

& 4 EXP
IYEST.
HES T
sYES?

$ELSE ERRORE

< 107

EXRP < 10

AFTER DF

Om10” oD OO00s 0 + CALL ERRPGM
QE2OC o + LEYTE ER.FMT

) +1
DEOS e ow NE SRI 5 FELRBTRACT 5
- 4F M e A ' F NEW EXPONENT
az4” DOV QOET7” v AL FLTOUT
QEE77 JE30 e w M3 MVI Ma (37
Qazer ] INX H
O CR B
20FA JRNZ o u MW
QzznT DAHZE MVI Ms T u”
" Laon JMPR C e NS

oEEL

e B

FTRATLING O

FLINTIL COURTLF

tPUT DF IN

+ o
CONVERT FLOATING NUMBER TO ASCIIT AND GET THE
NUMBER OF DIGITS REQUESTED AFTER THE DECIMAL POINT

SNLH

R It I

$EAVE PTR :
A GET ASCIT NUMBER
CAHL - FIRST DIGIT

3317 ES
OEIZC CD 002RC
=G EL

PUSH H .
CaLL NLIMIT
FOF  H '

+

WE SEARCH THE DIGIT STRING FOR THE DECIMAL FOINT

TR R

; Avrut S0P TO COMPARE
cE oM i 1

5 IT POINT?

BE Lo NEE
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EF ,
FLOATING FUNCT IONS

ASNEEM

OzIPC 23
0IIAT  ZOFC
[ e 2B

Oaans i
OzREE~
OmmF
O=R407
oSG
QOmdns
O2447

7B

B7

212

23

in

Fa 0z547

OR47
OZ4E
[T S
03487

7
B7

B .-.::

ther ot

20F7

OR4C
on4n-
QR4F
QS0

C R

2B
BEE0

Ty

prapy

in

Fa oz4n-

ST o

[ RCIY

o

. AA0O0

OES7 -
omEs-
OEEA7
o==En
OES0-
HICTS B

=1

SEOS
o3 00008 1R
LI I

2400

7oz
14F 4

BLER VERSION 2.21

H
IINN:::
H ‘

TNX
JRNZ
X

=1 =

"'Q-; E
AN

w W LT
H

B
LT
M

“"léh £
Al

H

. w M3

+.IFN E MOy
ORA
JREZ
INX
DR
M

TST

.o NI

+. IFN M
e

MOV
RA
INX
JRNZ

DX
MVI
INX
DR
JR

H
My 707
H
E
o N4

L ﬂNq‘:

-
EXIT POINT
FUT TN TRATLING NULL. POR OFF

LR I R T

LOUIT PO

CLR

I
M
"’Q‘; E

+. IFN M MV I

XRa A1l
PR
MYT
JMF

H

AL $ETRADR

RETNONE &

.« FMTX3
i3
N

. ENID

- WORD

QDT Q7 THI0H
O2400H, 014F4H

AFTER

CSONE LESS

FAGE

$POINT AFTER
FECAN FOROIT
sHL - AT [P

OUT THE DIGITS

o

H

s DECIMAL FOINT FOUND, WE COUNT

3 UNTIL DECIMAL POINT COUNTER EXHAUSTED OR END
: OF STRING IS REACHED

:$ E = NUMBER OF DIGITS ALLOWED

. o NS FOR o

s IF 0. EXITLC
AE 1

sHL - AFTER DF
$ONE LESS DIGIT
$ALL GONET EXIT
§FOUND THE NULLTE
.M 1

sHL —» AT NEXT CHAR
SNOTP CONTINUE

5+ \
5 END OF STRING REACHED. NUMBER MUST BE PADDED WITH
5 TRAILING ZEROS UNTIL THE DECIMAL FOINT COLNTER

3 IN E BECOMES MINUS

R :

SHL. —= AT
$TRAILING

NLILLL.
0O

DIGIT

STRING ADDRS & EXIT
SOE -3 TOP OF STRING
SENDING NULLE
M LO1L
s RESTORE DTHERS
SRETURN TYPE STRING
t RETLIRN v
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b BYMBOL TARBLE 44

ABEN T O05BF ALSTS 0000804 X ARCCOE 024B7 I ARCSIN 023467 I
ARCTAN 0264617 I ARG Q000105 X ARGETE &0C0 BACKGR &S00
BL.AMNE  OO2Z0 BOTRAM &QQO BOTTOM 4449 CARTYP Q000208 X
CHARSL. &5DD CLEARS AQCA CNTRL - 00O CNTRLD &50D0
CNTRLD &S0 CNTRLL Q015 CNTRLZ ASE4 CNVFE 0000~ I
COSINE OlF2” I CPLARE &110 CPLETIZ G140 CR 0T
CERLOE &40 LEFLAG AZ260 COZURCX O A214 CURLZY  4&814
CURREN 44A%5 CVOETR 000007 X CVFSTR Q00002 X L0 O0Ll

I e ol oL DX O0O0R LY QOO0 [ | = oolE

O OO0z C.X QD03 oL XF QQOF L. XS Q007

C.Y 0OOS C.YF 0010 C.YS lalukes DDTON  ASCE
LEVRL &S89 DEVILO &579 DEVILL &57R DEVIZLE &570
DEVILLE &A5T7F DEVCLE &531 , DEVCLS  &523 DEVCLA& &£585
DEVCL7 &527 DEVFE AS0HE DEVHCR &58F DEVMO  &52R
DEVMNM  &ASET DEVNT  &52D DEVTNA &SBR LDEVTNE &SBF
DEVTNG ASCE DEVVA  &5RD : DEVVAR &579 DEVVE  &501
DEVVEL &5%1 DEVWWIZ ARCS DEVVLD &80 DEVVN  ASRE?
DEVYWES ASC7 DEVICD &5RZ LDEVYCD &SRS DOLPLH AZES
DOLFPT &2EA DONCLE Q0080w X DUMBST £577 EORCNT &44D
CEDCONT &4A7 EDLONG &312 ‘ EOMODE &210 EDNAME &44A1
EDNGY  &200 EDNTY A20E EINEWS &4A5 EDOCY ARO05
EDOCY A0 ELFN LHB06 EDFO AHE04 ENFTRC &44AR
EDFPTRL. &4A% CEDETR &A21A ENDETR QOO0 08 X CERARIT Q002
ERRFGM QOO0 OB X ER. ARA D0O2F ER. ARG Q024 ER.ASN Q015
ER.BOX 0014 ER.CHN Q002 ER.CMI QOLF ER.CNYV OOlé&
ER.COR QO1LR » CER.CTL 003& ER.DEL QOZ6& ER.IOIM OOZ0
ER.OIV 0012 ' ER.OF QO3 ER. [EE Q019 : ER.EDT Q025
ER.FMT 00328 ER.FNF OO0 ER.FOR . OO2ZE ER. IMF Q003
ER.LAR QOZ5 ER.MAD Q022 ER.NAE OO2ZD ER.NAM Q02w
ER.NEG Q038 ER.NOT O0Z3 ER.NLUL OOz , CERLNUM O0ZE
ER.NXT 001D ER.OFL OO17 ER.OFN Q014 ER.OVE GOL1E
ER.FAR 0024 ER.REN OO20C ER.RET Q024 ER.ZEF 0021

ER. SNF 0031 ER. SPD Q0OZE ER. 2TE 0004 ER.EW G022

ER. TER Q020 ER.UFL Q033 ER.UNF Q027 . EXF Q2RO I
EXTDEL 002E E.HVAL G002 - E.LVAL 0001 E.S1Z 0005
E.TYF 0000 E.VAL 0001 FAIL  O18R- FONTH 4502
FIONTT &S0 FONTW AS0D4 FONTE  &50E5 FIINTL.  AD04&
FONTY  ASED FONTY  ABEZ - FFLIN QLEGT FIRST &463
FLLAGS  ASCR O FLTOWUT QOE7” ' FNARG  QlE4” FOREGR &S00
FORMAT OzDs- I FRUSH  Q000:00 X FRAL QOC&AT FRACFT QOBR-
FRAZY Q0w - FRAGEST 0400 FREELEZ &3ES FRET OLES”
FETDOL &480 FETINT &ZELD FWDOFTR &5E7 GETEXF 012D
GETI Q1747 GETINT o1Dw” GETMER O000:00 X GETNUM 01107 I
GETOPN QOO0 0E X Gl Qlé&4” HCARERA 4593 INCETY 00001 0F X
INCRD  ASED INT 21D~ I ANTRFT QOR:2” TROF QOO0 10 X
IPSHO Q00011 X ITPUSH Q0000312 X IVMOU QOO0 13 X LR L5472
FRLOCK ASF] KEYFILG &7FF EEYPTKE A533 KEYTRE &7F7

LF 008 . CLISTON ASEZ = LN . O29E~ I LG ORERe I
LPAD 0000314 X MACSTU AS34 MACTOR &25E MAXFRG 0040
CMNMX - ASER O MEGN 00417 M. FOFS 0078 - NBLEE 0000
CNBLEM QOO1 0 - NCUCOM 0029 NCUDAT ooz NCUIY 0000215 X
CNEWBOT &210 ML O00a CONORMLI QO4FT - NORMLZ 0078
MEADDR ABOE CONUMBUF &483 NUMIT  OOZER" M. ACDE 0006

N. ARG Q003 N.ASIN 0005 N.ATAN 0007 : B CHESD G024

M. CHEF 0015 NnﬂHEB,GQ7Q M. OOE 0003 ML DADD OO20



TOL Z20 CP/M DISK ASSEMBLER VERSION 2.2 AR - , FAGE 20
EF - . \ i
e BYMBOL TABLE 44444

N.ODIV O02F N. DIV 0004 N DML OO2ZE N.OMUU 0034
N. DSUE 002D N.EMAX 0017 M. EMIN FF&% M. ESGN 0040
NLEXP Q00Aa N.FADD Q010 M. FIIV 0013 N.FIXD OQLE
M.FIXE QOLF M. FLTD QO30 SNLFLTES 001D N.FMUL 0012
CMLFEUR 0011 Mo LN QOO N.LOG 000z M. MSGN 0080
M. NOF o 0000 M.OFLO G001 N.POPD 0028 N. POFF O01S
N.PTOD 007 N.FTOF 0017 N.FPTOS Q077 N.FLIFT Q014
N.FWR  O00R N.SADD O0&L N.ZDIV O0&F N.SIGN 0040
M.SIN 0002 Mo SMUL O0&E M. EMUL 0074 N.SERT 0001
N.SSUBR 006D T NLTAN 0004 M. UFLO 0002 N. XCHDD 0029
N« XCHF Q012 NG XCHE 0079 N. ZERD Q020 DLICHR &4A0
OLOCUR &49F OLDEEY 4490 OLOXY ASEF ONEBLUF- &72%
OFRL Q014 DPREFP A55R OPRETE &£547 - OPRESZ ASED

OUTOFF &ZE7 . CHAR Q000 0. PREC 0002 0L.5IZ 0004 _
.50 0004 0.TYF Q003 FONT LEEE FI 020E7 I

FIXVAL &SED : FLAY QDOG: 14 X FOINTE &487 FONOFF A5DA
FOPOEN QOO0 17 X FOWER  QlAC” I FRINTR 4540 FEHF 10 Q000
FEHOFN 00005 1% X FT1  03sDe FUTOPN Q0002 1A X RAMEND 7FFF
RAMETR AP0Q0 RANSHT &55F : RETNON QOO0 1R X RMOTMF &538
RUBACE 0005 RUBOUT QOG7F SAVESF 4250 _ SCING OOFE-
SCNEED 0004 SCRWIN A&70D SINE O1CF SINX O1F2-
SOPRSF 452D SOPRSZ ASEF SERT 0277° STACE AOCE
STAKTO &G00 STREIZ &200 SUBSTR 0000: 10 X SURBSTU &534
“TAR 0QO% TANGEN Q2077 I TAPBUF 44B3 , TAPCON &4AF
TARFRD &4R1 TRFEND &533 TEMPHD &0CA TEMPE  &ZES
TEN& 034617 TMPARG &7AD TOF 4218 TTYREG 42461
TTYEND &2E1 TTYINT AZER TTYRPTR &ZE1 CTATWIN A7EZ
LIARTFL &4%0 CLUSREND &5F1 VIFTR 4573 , VIICHAR A4%E
VIONLF - ASCF VIPLH  AS45 VIOICED &563 WRMODE 45EE
ZEIM2 0001 ZGREND 421D O SBAADR OOL1O0 , SANODRF 0007
$ADDRT 0005 O HADDRE 0009 HANY O01A HANYNA FFFC
HANYVA FFFE HARGFT 0011 SBGPTR 000OF $ENOL. 0007
SFOALLE 000D : STMDADL Q0013 SCRPLBL O0ZA SOTRLO Q023
SDATAF 0007 SDOLDE G001 SOOL.O0 0002 SOVAL 0000

HEND QO1C $FADR  QO0E HFLAGE 0002 $FOREL 0024
FFORFT QOOQOR ‘ HFVAL 0004 FEOSUR 0014 FIADR 00O
HINFRL 0013 HIMFPT Q014 ’ £IVAL 0004 SKEYRL. 0026
$SLENGT Q001 SLINFT ODOS SLOCPT 0009 $MIBRL 0022
#MIBEN QOLR HNAMAL O00A HNAME OO0/ O ENARCT 000w
CHNDEL . D080 SN INE Q003 SNLILL 0002 HSNVALLL GO0,
$REFEA OOLE FRVETL 0013 $SAME 0020 - ®ZASCT 000A
BLLEN Q004 ; FETRAD 0008 $STRFT 0003 ETAF Q000
H#TYRE Q000 HLISE QO0S «BLNEL. 0000503 X CWOATA. G000 b4
FROG, 03657 X :

an £ 1
E1
oot
0
s

ot s

i i

4 ERRORS WERE DETECTED sd##i#
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TWHEN YOU CARE ENOUGH TO PROGRAM
THE VERY BEST"™
. ZORASS VL 000GOO0O0
BY JAY FENTON., NOLA DNDNATO., AND TOM DEFANTI
() 1274

/ :

W XLIET ‘

§THIS MODULE CONTAING ALl THE SYSTEM EQUATES
$ECQUATES FREFACED BY % SIGNS ARE GENERALLY OFFSETS

sMACRD INVOCATION BLOCEK (MIR) EQUATES:

HTYFE=0 s TYFE BYTE
HLENGTH=1 sLENGTH BYTE (FILLED BY ALLOC)
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