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3.2.0 7% 312 1434620 MONDAY, OCT 13, 1980.

BASIC PAGE 0002

oy RPLRSE
-1*-.\4-11-141-2@5—%.?'5‘%-.-%-,&w-i‘(-f}-%-}%ﬁ-}d-%%%%‘:‘?%»?2'--:‘-'«'}%-?!-%-1t“'.r-Li*-é--,‘#%1-—4»-:‘%64-ﬂ*%%%%%%%*%%%%%*%%%?’*\
* i
#* e AEASS FERERR ZEE358 EEEEEEE *
+ = 2 A AR H 3 5 = *
+ = & & R = z = #*
+ FERERR ASHAAAA  FERRER 255835 EZEEE #*
#* I & A R R g ) ®*
“* P & A R R 5 = #*
# P A a R R ] =] E *
* = A A R R 588588 EEEEEEE #*
* %
#* - #
#* PPPPPP 33332 535553 AT %
* £ P 3 3 3 4 3 #*
+ P P 3 =) <9 ? #*
* PEPPPP 33333 35333 PG *
4 P 2 s 3 *
* P 3 3 2 #*
#* ot 3 = 2 3 2 ? *
* = 33333 3333 G999 %*
* '*
O e AT AT R s e - B B T R R 2 R R A R A X e PR A B B R e R B R e R Lk ek T S
* SELECT WHICH GROMs PARSES CAN BE DONE FROM

ASMIF VERS=DXI1G
#* GROMs O, 1,2 and 3
EGROM Eal ¢ ASSEMBLED FOR SIMULATOR

ASHMELS -
* GROMs 4,3, 4 and 7 k8
EGROM EGU 1 ASSEMBLED FOR EGROM BOX %'w

ASMEND



SLESMAC 3.32.0 79312 14. 346 20 MONDAY, OCT 13, 1980.

FOR FP259 BasIc PAGE 0003
* EaSIC PARSE CODE
++
* REGISTER UZAGE
#* RESERVED FOR GPL INTERFRETER
#* A1i3, Ri4, Fi3
+ 1T CONTAINMS THE READ ADDRESE FOR GROM
e Ri4 IS USED IN BASSUP/I0O FOR THE VDPRAM POINTE
% RESERVED IN BASIC SUPPORT

#* RE MSBy CURRENT CHARACTER (LIKE CHAT IN GPL}

* RB LSBy ZERO
20T #* R STACK POINTER PAD+@STKADD ;
GBG #* R10 READ DATA PORT ADDRESS FOR PROGRAM DATA.
Gt 3 ALL EXITS TD GPL MUST GO THROUGH "NUDGOS"
SoED *
383 *
-+
DEF PARSEG, CONTG, EXECG, RTNG, EDETHT, EOLINE
DEF  WPUSH, VPOP, PSHPRE, EOL  NUDEND, ERRMUV
DEF  PGMCHR, PGMEUB, ERR1
DEF  EXECSGC, PARSE, CONT, CONTIN
CEF  ERRSYN, ERR, CALGPL, VRPSH23, VROPZQ
CEF  LTRUE, LTSTTO, WaRNSS, ARGTET
CEF CBH&S, CBH&7,C3, C4,Cis, €24, ERRSO, GOTO?0
REF GRMRA, GRMWA, HHUSC, R7LE, YDPRD, VDPWD, WRVDP
REF CFI, NSTRCN, COMPCT
REF SCOMPB, SADD, S8UB, SMULT, 2RIV
CCRE REF GROMaA, STVDP3
TORT REF SvM, SMB, GETV, GETV1, MOVFAQ
093 REF RESET., ASSG
e REF ERRT
1o : REF R1LB.R6LEB,RFLB,RI11LDB
2101 - REF STREND, ERRCOD, STVSPT, RTNADD, NUDTAB, PGMPTR
S102 REF EXTRAM, STLN, ENLM, PRGFLG, FLAG
D103 REF STKEND, FAC, FAC2. FAC4, Falh, FACT, FACLO
o104 REF FAC12, ERRCOD, PGMPT1, ARG
G103 REF VRAM, PAD, VSPTR. CHAT. STKADD
21Ch REF 0. 0OR., 0. AND, Q. XOR, 0. NOT. NLPR, NMINUS, NPLUS
2107 REF NABS, NATN, NCOS, NEXP. NINT, NLOG, NSGN, NSINM
2108 : REF NSGR. NTAN, LEXP, NFOR, NNEXT ’
2107 REF SMTSRT, CSNO1, GETCH, GETCGR, GET1
2110 REF GRAM, RAMFLG, GROM
3111 REF CALL, SUBXIT
0112 e e CONDITIONAL ASSEMBLY- e o o e o e e om #*
3113 ASMIF VERS=DX10
cit4 DEF SAVREG. SAVREZ, SETREG
113 . c3 pata 2
Gite ASMELS
o117 REF SAVREG: SAVRERZ, SETREG
2118 ASMEND
2 P e o e e e e CONDITIONAL ASSEMBLY-——w———————— e o e e #*
0120 #*
o121 oo21 ELSEd EGU X811 ELSE TOKEN
0132 oCE2  SSEPS EGQU k82 STMT SEPARATOR
0123 oCEZ TREM®  EGQU »8B3 TAIL REMARK
$124 cos4 IFs EQly B4 IF
o125 . ocoGes  GOs EQU 85 GO TOKEN
G124 T oCEs GOTO$ EQU 86 ~ GOTO TOKEN
G127 coR7  GOSUBs EQU 87 GOSUR TOKEN

o128 COBE BREAKS EQU  2BE * BREAK TOKENM



FAaREE SOSMAC 3.3.0 79212 14 26: 20 HMONDAY, 2CT 13, 1980 '
PARSER FDR P339 BaASIC PAGE 0004
COGe  NEATHE £GU 0TS NEZLT TOKEN
olat s5LEE AN Al SULE TOREN -
soas  ERRORS ZaEU LA ERARCR TOKEM ;“M
WaRNg CGl Hhad WaRNING TOKEN
THENS  EGLY L 3C THEN TOWEN
TO% 2oy VER TE TowIM
COMMas =&J D53 CoMMa TOKERN
EGE EGU HBE —Gliat. TOKEWN
GTs galy QO GREATER THalN TOKEN
MINUSS EaU 02 MINUS TOKEN
Divis EGU =04 DIVIDE TOKEN
STRINS EQU 07 STRING TOKEN
LNS Gl 09 LINE NUMBER TOKEN

+*
coiE C24 DaTA 2 CONSTANT 24
G142’ EXRTNA DATA EXRTN ' RETURN FOR EXEC
#
G200 ERRSDO I RGO, 20703 Issue STACK OVERFLOW message
0732
Gl 2 @ERR

SIEES




SAREE SpeEMac 30320 790212 14 34 20 MONDAY, CCT 12, 1980
FARSER FOR OPZST BAasIC PAGE 0005
PR *
L3S i GRAPHICS LanGUAGE ENTRY T3 PARSE
i 1 + :
TLEZ PARSEG BEL 2CETREG Sat up registers for BASIC
S it e e e = GOND I T IONAL ASSEMELY = e e o o e o o e e #*
-+ ASMIF VERES=DX1C
L33 = RGROMA, R1LS Gat talative GROM address
SiE4 ORI AR1S, »BOGC Mark as GROM address
31387 MOV R1IS,R11 Move for common code
132
o139 ASMELS
D16G 2010
Zisl CO1G DEED MOVE RGRMRA(RIZI,RLL Get GROM address
OG12 Cooo '
CieZ G014 DEZD MOVE @GRMRA(R1IZ), @R11LB Both bytes
Sl s SGiZ2
GOS8 2000
1A .
AEMIF EGROM -
TGl A TaIE DEC Ri1
‘ ASMELS
Al Ril, »7FFF
ASHMEND
isT SOt
SLTC v ASMEND
3171 o e e END OF CONDITIONAL ASSEMBLY-———-———m——m——e———— L]
172 * : ;
173 +* 2200 ENTRY 70O PARSE
2174 #* ‘ v
S17S O01C OSC?  PARSE  INCT R® : Get room far refturn address
2176 CO1lE 0289 ClI R, STKEND Stack full 7
CQ0E0 0GR ) ‘
LTV G022 1BFG JH T ERRE0 ' Yas - top many levels deep
178 G024 &4 MOV Ri1l, #R9 Save the return address
o1F9 L0246 Dice PO MOVE RB,R7 Test for token beginning
Cim0 QD28 1102 ' JLT  P1O I+ token—look it up
2121 GG2a 084G B RFSYM ' I# not token is a symbol
CREC C42C7 :
o182 *
S1E3 SOZE CsAC PLO EL 2PGMCHR Get next charactear
O30 oB1af ’
G184 Qo322 ow77 SRL R7.7 Change last char to offset
G185 G024 G227 ‘Al R7, =>B7%2 Check for legal NUD
Q36 FER2 ' ‘
JiRse QU388 02R7 cIr R7NTABLN Within the legal NUD address?
Qo32a G054
GLET 0430 1Ba2d H CONTLS No-check for legal LED
D128 O02E CLEY MOV @NTAB(R7).,R7 Get NUD address
oA 0%A4 .
$189 o042 1525 JeT  BS0CO0 I+ 9900 code
1 R0 oGaaq P17 EGU ¢ R7 cantains offset into nudtab
191 # plus »B00O :
0192 044 5247 apDI R7, 27FFF I+ GPL code, get rid of MSBit
SCas TFFF
D193 OC4R ALES A BNUDTAR, R7 Add in table address
Q04aa QOOG
o194 Co4ac NUDGOS
o195 Q04C OLAD BL 2@SAVREG . Restore GPL pointers

CoaE COGo



FaRITE SDEMAC
SRESER FIOR OPIS39 B
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& 005A 0480
COSC 0000
0E0T COSE 10F2

2.3.0

P S -

79.312  14:34: 20 MONDAY, 0CT 13, 1980. |
PAGE 000¢
—————————————————— CONDITIONAL ASSEMBELY==mmmm e oo

ASMIF VERS=DX1C

—

&1 A7 GROM “dd in GROM base for return
Mo RT, RIS : Mowve for use by GPL interp
SESHMELD

MIDVE RT ZGRMWA (RIS Write out new GROM address
SWPE R7 Bare the LE8Bytss

MOVE R7T, QGRMWA(RLIZ: Put it out too

ASMEND
~~~~~~~~~~ END OF CONDITIONAL ASSEMBLY-=—~———me— e
B BRESET o back to GPL interp

JdMP P17

«



SLeMac 3.3.¢6 79312 14% 3&: 20 MONDAY, 0OCT 13, 1980.
MLE PR zZE . PAGE Q007

* CONTINUE ROUTIME FOR PaRZE
+
CONTE BL GEETREG GFL entry—-set BASIC registers
iz CONT
I= MoV #RT RS Gat last address from stack
= JET CONTLIO FI0Q0 conde if not negaflve .
2 G e o s o e CONDITIONAL ASSEMBLY ———m o o o s e e o e *
o2 ASMIF VERS=DX10 ’
o ANDI R&, »T7FFF Get GROM address
: Al Ré&, GROM Add in GROM offset
G221
G228 ASMELS
223 CoLB
2224 ASMIF EGROM
CEET ASMELS
0224 ANDI Ré&, 37FFF
7 ASMEND
;. DE4s MOVE Ré&, BGRMWA(RIS: Write out new GROM address
lelar=
Cuils SWPE R& Bare the second byte
LE44 MOVE R&, @GRMWA(RLIZ) Pyt it out too
Goea
Cizk MOV Ri3, R& Set up to test precedence
CHE ASMEND
253 ; Yo em e e m END OF CONDITIONAL ASSEMBLY-————————————— *
G233 Co74 '
235 * ' v
CE3T o074 2214 CONTIO CB #Ré&, RB ' Tast pracedence .
0228 COTE 1411 JHE  NUDNDLU Have parsed far enough-return
Z239 COTE O03TE SRL R8, 7 : ‘Make into table offset
CR40 007a 022 al -~ RB, ~r38#%#2 Minimum token for a LED (#2)
_ oo7C FESC
241 QOVE CZE8R ClI R8, LTBLEN Maximum token for a LED (#2)
2080 Coi1C ' :
D242 CCE2 LBCGY CONTIS JH NOLEDL I+ outside legal LED range-err
D243 G084 CLEB MOV @LTAB(RB},R7 Pizk up address of LED handler
o086 QSFAS ‘
244 COBB 04C3 CLR RB Clear ‘CHAT’ +or getting new
2245 0O0BA GLAC BL @PGMCHR Get next token
QOEC CE1Aa” ” :
G24& QOBE 0437 B9900 B #R7 ’ Go to the LED handler
3247 CQO%0
248 000 044% NUDELO DECY R9® Back up subroutine stack
SR4T . ASMIF EGROM .
Q230 Q092 osSe? INC R7Y Skip over precedence
3251 ’ ASMELS '
2382 . &1 R7. »>BGO1L Gat rid of GROM flag and
02353 * , skip over precedence
o254 ASMEND '
2255 oow4 1CDhE JMP O NUDRGOS : Goto code to return to GPL
0256 Q094 04450 NOLEDL B @NOLED o '

SO98 CiEAS
2287 G094 1073 NUDNDL JMP NUDNDIL
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QCEC
CoEL
O3G0
0GG3
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G200
oG
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B3D&

~

£

-+

EXEC1O

EXEC1iS

Cc3
CB3
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TR.212 14: 34&: 20 MONDaY., OCT 13, 19830.
PAGE 0008
Execube ons more linas of 345IC Pt
EGl % : GRL entry paoint for exescution
. 2EETRES et up rTagisters
Ci.R ZERRCOD Clear the return code
MOVE @PRGFLG/ RGO imparative statement?
JEQ@ EXECLS Yes—handle it as such
Loop for each statement in the program
[ IC R
MOVE @FLAG, RO Now test for ftrace mode
SLa RO, 3 Check the trace bit in FLAG
JLT O TRACL I® set->display line number
MOy 2EXTRAM, @PGMPTR Gat tzxt pointer
CECT 2PGMPTR Barck to the 1In # fto check bkpt
BL 2PGMCHR Get the first byte of Iln #
STST RG Save status for breakpt check
INC @PGMFPTR Get text pointer again i
BL  @PGMCHR Go get the text pointer oo
SWPE RB Save 1st byte of text pointer
BL @PGMCHR Get 2nd byte of text pointer
SWPE RB Put text pointer in eorder
MOV RB, PGMPTR Set new text pointer
CLR RB Clzan up the mess
Sta RG, 2 Check breakpoint status
JLT EXEC1IS I+ no breakpoint set - cont
JNC  BRKPNT I+ breakpoint set—-handle it
EQU % v
B o e e e o e —ee=CONGITIONAL ASSEMBLY=—m—mm———— o e 3
ASMIF VERS=DX1Q
ASMELS
REF C1000
EQUY $+2 Canstant data 3
EQU  £+3 Constant byte 3
LIMI 3 lL.et interrupts loose
EQU  #+2 Constant data O
LIMI O Shut down interrupts
CLR  22>83D6& Reset VDP timeout "
CB 2283C2, @HHUSC Check shift=C on HHU
JEG BRKPIL Got one-handle the break
LI Load caonsole KBD addr in CRU

R12, 224




S AREE SoEMAC 3.3.0 79312 14: 3&: 20 MOMNDAY, OCT 13, 1980.
TAECUTE Zagic PAGE 0009
LDCR @ECOo, 3 Select keyboard section
LI R12, & Ra2ad address
STCR RC. 2 SoAM the keyboard
CIC EC1680, A0 Shift-key depressed?
CEG : JMNE EXECLS Mo~sxecute the BASIC stmt
CIZio QOFE G240 I Ri2, »24 Test column 3 of keyboard
G100 0024
2211 G102 3CEC L.DCR @CBG3, 3 Selact keyboard section
104 QCELS
CIDI2 oldse Q200 i1 R12: & Read address
S1Ce 00as .
SIZIZ G10A 34CE ETCR RO B sCapM the keyboard
22148 CLOC 2429 CZC @C1000, RO Shift-C depressed 7
CLOE GCFAC '
211 132 JEG  BRRKPIL Yas-so take BASIC breakpoint
AZHMEND ‘
2 e o o o e END OF CGNDITIJ AL ASSEMBLY e o o o o e e #*
CEZN EXECiA MOV GPGMPTR, @EMTESR fRavs skhart of statement
oong
sialiie
o3Ce INCT R%? Get subroutine stack space
Cabs MDY @EXRTNA, #RP Save the GPL return address
coo2
E &AL Bl @PGMCHR Mow get 1st character of stmt
[03=5 40
Z3EZ2 0122 1320 JEG EXRTNS3 I+ EQL atter EOS
2323 0124 1102 EXECL7 JLT  EXECZ20 I# top bit set-lrkeyword
23324 C12&6 0440 B GNLET 1+ not->fake a ‘LET’ stmt
: 2128 0484
G323 *
G328 0124 CILCE EXEC20 MDY RB,R7 Save 1st token so can get 2nd
GIZE7 G120 CSA0 INC @ePGMPTR Increment the perm pointer
O12E G1147
o222 Hpm e e e e CONDITIONAL ASSEMBLY-———————m = e e #*
SIZER ASMIF VERS=DX1iC
CA3G MOVE #R10+,R8B Read the character
2331 ASMELS
o332 C1i20 D2ia MOVE #R10, R8 Read the character
G333 * ASMEND
o324 o o o s e e e o END OF CONDITIONAL ASSEMBLY-————-— - *
Q235 ¢132 0R77 SRL R7.7 Convert lst to table offset
G836 0134 0227 Al R7, ~>AAR2 Check +or legal stmt token
3136 FEAC
2337 138 18353 JGT ERRI Net in Tange - arror
o538 o124 CiE7 MOV @STMTTB(R73}.R7 Gat address of stmt handler
Q13C CsA2°
SEE9 Q128 tiEF JT O PLTL I+ top bit set —2> GROM code
0340 ¢140 0457 B #R7 If 9900 code — goto it!
3341 #* '
0342 0142 83 EXRTN BYTE =83 Unused bytes for data constant
332472 4143 £5 CBH&S BYTE 4695 since MUDEND skips precedence
3344 0144-0G288 CI RS, SCEP%#254 EDS only”
Dl4b 8200
3245 €148 13CA JEG EXECLS Yas—-continue on this line
03446 G144 D020 EXRTNZ MOVE @PRGFLG, RO | Did we execute an imperative?

G14C OCA&”



soemal 3030 7903212 14 3&6: 20 MONDAY, 0CT 13, 1980
SAaZid PAGE 0010
2 i GEG 3C Yes — 30 raturn to top-level
- i 2 REXRTRAM Na - 33 goto the next line 7>
ERE:
SR J i SEXTRAM, @3TLN Cra-y to see 1f end of program
O = R
TLEA D
S1EC 1 JRE ERECLO Mg - =a loop for the next line
SLEE 1 JHMP ERECSCG Yas - zo0 Taturn to top-level
* Stmt handler for
P 3 .
140 DR0OS  SMTSEP MOVE REB, RB EOLT :
Cied 1820 JNE EXECLY MNi3~there is another stmt
T1sd Ohed4?  EXRTNG DECT RP YES
Glhs 1OF1 SMP EXRTHEZ Jump back inte 1t
Cla2
+ Continue aftar a brsakpoint
3 CONTIN BL BASETREG Set up BaASIC registars
: EAC1SL JHMP EXECLS Cantinus execubion

IR BRAPIL JMP ERKPNIL

: 1325
» 124 TRaACL JMP TRACE
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(0 o 00w

ESY PR SO [ I L
[OFRRR S OB ¢ I

Ll 4 -0 -0

[ A e A

G 2

ft

(RS-
T1AaZ 13EF
Ciad 1GFS
Glabs-02E8
1A BICO
Olaa 1EBF9
Qiac-Gzes
GlAE BR200
CiEC LaFs
GiBE2 1CET

184 0£a0
o186 OBtAS
2158 0&CE
o13Aa ABCE
Z13C CGil2E”
G1BE 04CEe
D100 CGLAl
102 oBia”
cic4 1CEZ

01Cse GSEQ
S1£8 GiBC”
CiCa 1GFA

G1ce
S1CC OhAD
G1CE Oi&a’

2 3.0 79 Z12 14: 36: 20
ARD CHECK EOH
* Tast for requirad
Zou MOVE RE, RE
SEG NUDNDIY
CI RE, TREM$#234
A SER1
CI R, BLESEs4+Z56
i ZRR1
4
%
* {(entered from
NUDND1 MDDV #R9, R7
JLT  NUDELO
CECT R?
g 22(R7}

JEG

G
Cl

JEG

JL
NUDND3 BL
JEG
P
NUDND4 CI
JH
CI

JL

JHMP
#*
SKPSTR BL
EWPB
A

CLR
SKPSO1 BL

JHP
#*

SKPLNM  INCT

JMpP

RTNG BL

"
CI RE,

MIONDAY,

end—o+f—

1780,

ocT 13,
PAGE 0011
atement
E2L r=2ached

reamark token?

Return +rom call te PARSE

M3VE RB, RB

NUTND1
STRINS#254

NUDND4
R, LN$#2346

SKPLN

SKPETR
@PGMCHR
NUDND1
NUDND2

RB, TREM$#256

NUDND3
RE, SBEP$#2354&

NUDND3
NUDND1

@PGMCHR

RrRB8
R8, @PGMPTR

REB
GPGMCHR

NUDEND
@PGMPTR
SKPSO1
Reaturn from

RSETREG N

“oaLL"

CONT
Gat the rTeturn address
I+ negative — return to GPL

Back up the subroutine stack
And return to caller

{Zkip the precedsnce word)

Higher than a line & 7

Skip line numbaers
Skip string or numeric
Read next character

I+ EOL
Continue scan of line
Highear than a tail remark?

Yas

Lower than stmt seplelsel}?

Yas
TREM or SSEP

Prepare to add
Skip it

Clear lower byte
Gat next token

Go on

Skip line number
Go on

to GPL

Set up registers again



spEmAc 3030 79312 14: 346 20 MONDAY, OCT 13, 1980
TaoM PARSE AND CHECK EDL PAGE 0012

= JMP RUDNEL and jump back into 1t!
o B i e - R e o e e B R - i T B b B e S R S s e o 2 -}%%4%*%%%%%%%%%»&;"“&5
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450G
o451
o432
453
o454
o453
Q43546
Q457
G435
453
SaL0
Gaht
4482
Sas3

Gasd

RV
S8 s
Cas7
[aF: 73>
QGAT
o470
a7l

CLED
G1ES
C1ER2
ClES
SIES

Glge

CLEA
ClEA
GLEA
CiEA
G1lEC
GLlEE
oicE
SLIFQ
C1F2
CiF2

S1F2
CiF2
SiF4
DiFA
aiFB
S1iFA

CiFa
GiFA
O1iFA
GiFC
CiFE
GIFE

Z1FE

3]
E"S

[Pl
(laCabt
1067

Q200
Qo3

CBGO
OCAaZ

Cigd
GGG
QaEAD

Relakiin

Ch&q7
10Fa

0
GHORORNRY

]

GOOOD
B By e G

[

olalo b}

CGoG3
CCo&
CCo7

(slelel=

-

BRIKPN1

#*
#
=3

ERREYN &

ERR1
MONUD
NOLED

EXIT
ERR

#*

EXECSO

STOP
END

#*

ERRSN
ERROM
ERRIOR
ERRLNF
ERREX
#*
BRKFL

ERROR
UDF
BREAK
CONCAT

7312 14: 346: 20 MOND
: EFRDRb & WAERNINGS

MOVE

Sta
LT
JP

LI

MOV

Handle Breakpo

2 EFLAG, RC

RG, 1
ZAC130L

RO, BRKFL

EXIT

@FLAG, RO
RG, 1
EXECLS
ERIKPNZ

Erroar handling

45

RG, ERREN

RO, @ERRCOD

AY, OCT 13, 1980C.

PAGE 0013

ints
Check +lag bpivs.

i hit & for breakpoint.
aet then ignore breakpoint.

Br2akpoint return vector.

Return to top—lavel

Move flag bits.
Chaeck bit & for breakpoint.
I# seft then ignore breakpoint.
Bit not set
from 9900 code

These all issue same message

i

#ZYNTAX ERROR return code

Load wp rveturn code for GPL

General return to GPL portion of BASIC

MOV

e

Handle STOP and END

CECT
JMpP

EQU
EGU
Eau
EQt
EGU

EQU
REF
gauU
EQU
EGU
EQU

@RTNADD, R7

ENUDGOS3

R®
EXECSO

Error codes for

Get return address

Use common code to link back
statements

Pop last call to PARSE
Jump to return to ftop-level

return to GPL

>0003 ERROR EYNTAX
0103 ERRGR 0OUT OF MEMORY
>0203 ERROR INDEX OUT OF RANGE
»0303 ERROR LINE NOT FOUND
#0403 ERROR - EXECUTION

0004 WARNING NUMERIC QVERFLOW
>0001 BREAKPOINT RETURN VECTOR
c2 >0002 TRACE MODE RETURN VECTOR
>Q003 OnN ERROR
>G00& FUNCTION REFERENCE
>0007 N ON BREAK
>Qo08 CONCATENATE (%) BTRINGS




. 7 12 14 3&: 20 MONDAY, 0OCT 13, 1980
CPRORS % WARMINGS PAGE 0014

D WARN Eaty »C00% TN WARMNING
Yo
-+ Warning Touting f(only OVERFLOW)
T #*
PR fTTT wWednzs Moy 204, 2ERRCOD s3d warning caode for GPL
GmIo
Sl
AT G208 L1 R11, CONT-2 Ta ophimize for veturn
CGAZ
Ta TS
Gl
3481 #* Return to GPL as a CALL
AR R0
~4E3 0208 OSCF  CALGPL INMCT R% ‘ Get spasce on subroutine stack
cA24 G20A Cs4F MOV R1l, #*R9 " Zave raturn address
TEES CE00 1072 JMpP EXECSO and go to GPL
TAZe DIZCE
7 OSE0E
-+ Trarcs a line (Call GFL routina)
PRE R S 1Y TRACE Moy @02, @ERRCOD l.gad vaturn veckor
it i
G2 oo
SH4R1 GEl4 (1 Fil) EXEC11-2 Sst up for return ta exacute
2214
;472 GEtg JMP CaLGPL Call GPL to display line #
G4T3 S21A : P
SR #* Sperial code to handle concatenate (%) ) ¢
S4a%S Q2RtA 0200 CONC I RO, CONCAT Go to GPL to handle 1t R
G210 G003 :
savs G21E 10ET JmP EXIT : Exit to GPL interp



Fansd SLsmaC 3.3.0 TRZ212 14: 346 20 MONDAY, OCT 13, 1980.
T GITO ArD OBUR PAGE 0016
7
On ERROR, ON WaRN and TN BREAK
L R, ZRRIORA On ERATR code
JMP EXRIT Raturn to GPL code
z I RO, WARN N OWARN code
o= i
I535 0264 1001 P EXIT Return to GPL code
25245 #
2R37 2260 0200 ONBRK LI RO, BRE&AK OM BREAK code
S25E QCOT
2 Ca70 14BZ JMP O EXIT Return to GPL. code
el =3
] &
L1
Sens 4
' -+ NUD roubine far YGOT
#
&0 cie R3 Dummy “ONY indesx £or common
JMP ONZC Mzrga into "ON" code
38 i
o *
20 * MUD ROUTINE FDOR “ONY
1 * o
0332 02Te oN 4
GESE CGETE-OEZSS CI R, WARNS#254 On warning'? .
OZTH AACO : :
25324 G2T7A 1ZF3 JEG  ONWARN Yes. goto ONWARN
G533 QaTe-0zZE2 CI R8, ERROR$#234 On error?
ORTE ASCC :
335 CEBC 1ZEr JEG  ONERR Yes. goto OMERR
SE37 GRE2-02E8 CI RE, BREAK®#2354 On break?®
CZE4 BECC
2588 0ZB&e 13F2 JEG  ONBRK Yas goto GNERK
3TER #*
DS AG * Normal “0ONY statement
3341 *
3542 0288 CLA0 BL BPARSBE PARSE the index wvalue
G284 0010
0543 C28C B3 BYTE COMMAS Stop on a comma oT less
0S&4 G2ED A&  CBH&E BYTE &b Unused byte for a constant
SER55 CIRE Csa0 BL GNUMCHK Ensure index is a number
S290 OTIES
LEAL G292 C4EC CLR @FAC1O Assume no error in CFI
o294 02587
o847 G294 OLAD BL BCF1I Convert Floating to Integer
Q298 COCC
G358 G294 DORC MOVE @FAC10, RO Test erroT code
G290 0294
CS5AF GIFE 1603 JNE  GOTORO I+ overflow - BaD VALUE
GSTO G2A0 CLEQ MOV @FAC,R3 Get the index
Gzaz Q000 .
G871 0Zad 1303 JGT ON2C Must be positive ~
3572 G244 G200 GOTORC LI RO, ERRIOR Negative -2 BAD VALUE

GRa8 0202
0873 0244A 1CA1 GOTORS JMP  ERR * Jump to error handler
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Flow cheok

ara “GOY baoken?
Moo— owpEck obthaer pos
- a2t next token

handla
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gosub coad=

-4
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.

A 2USEAC 3020 79312 id: 34- 20 MONDAY, OCT 13, 1980,
Cryoe- MTTE AND GOSUR PAGE 0018
* MUD rautina for YGDSUBC P

]
]

Dal o GOEWLE S CLR = Dummy index for “ON" code
- Cammon GOSBUE code
‘ 8 GOSUBZ EGU % Mow build a FAC entry
DE 20l [ R1i, FAC Optimize to save bytas
S20A 02427
DeCE GREDC CC4T MOV R3, #R1+ Save the "OM" index
Qa3 #* in case of garbage collection
GG SZDE DCLG MOVE @CBH&E, #R1+ Indicate GOSUB entry on stack
ZEC 2E30n »
D3 G521 INC R1 Skip FaC2
il Cdsd MOy @PGMPTR, #R1 Save current ptr w/in line
LoV 35 INCT #R1+  Skip line # to carrect place
i s Ca MmO BEXTRAM, #R1 Sazve current line # pointer
L DY Sl BVPUSH Sawz the stack 2nory
TG ’
NECRA 2 o My 2FAC, R3 Reztars the "ON" index
4 CEZDAaC
a1l “ JMP GOTOZEO0 Jump to code %o find the line
a1 E 2
SE13 5
Gem1d * NUD routine for “GOTOY .
TAL3 CEFE . .
Dels G2FS D403 GOTO CLLR R3 Dummy index for “ON" code *
CelT OGRFA
T 103 * Common (ON) GOTD/GOSUB THENM/ELSE code to find line
Ca1RF GEFA
SEZO QIFA GOTO20 :
T * 3at line number from program
G "y CI R8, LN$#25& Must have line number token
c
Gand CIZFE LaEA JNE  ERRLB Don’t — so errtor
DEZS G300 Csal GETLIO BL APGMCHR Gat MSByte of the line number
O30C2 0214
A2 G304 DOOE MOVE R8., RO Save it
SE2TOTE0E 0&A0 BL 2PGMCHR Rsad tha character
2308 GBla”
A28 0320aA 04G3 DEC R3 Decrament the “ON" index
G&2F GR0C 1534 JGT GO0TD40 Loop i# not there yet
Oae30 G2CE.
&3 * Find the program line
CET2 #
0E33E o e o e e CONDITIONAL ASSEMBLY~———- s o e e o
3% ASMIF VERS=DX1C :
DEE5 MOV @STLN, R1 Get end of line number table
G&E2h MOVE RRAMFLG: RZ Sea if ERAM aor VDP
SEST JEG GOTO31 VDP - so0 search it
C&E5 MOV R1,R2 Copy the address
O&35% Al R2, GRAM Add in ERAM offset .
G G JMP GDOT032 And goto search code
Ol
Y0 3] G0TO31 MOV Ri,RZ2 Copy the address
25473

Al R2, VRAM s Add in RAM offset
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GIOTO AN

£
O
’:.\
4
&
-

]
ol
SR
i

G330
Q232
o334
o323

0336
G328
G228
3334
033

o33

340
o342
o342
So44
G345

ET S

G244
034C
G34E
G350
G332

SCC
1422
DoF2
o243
TFFF
Q03

1&£G3
9323

T e

131E

Q30
Co42
1OF3

i)

DOF2
13FB

DT7EC
slalnle)

=02
OCoC
D7C1

BE01
031C
140E
DooD2

0243
7EFF
2003
1607
5212

Snsmat 3.3.0
Ooooosus

GOTO32

GOTOSE3

GOTO3S

GOT33

GOT3S

GOTO21

GOTO22

72312

L

Hi, 2ENLN

JHE  GOTR3
MOVE +RDe, R3
aNDI R3, DTFFF
¢ R3 RO
JNE  GOTO3S
CBE  #R2+, RSB
JEQ  GOTO36
MOVB #R2+, R3
Al R1. 4
MOVE #R2+, R3
JMP GOTO32
MOVE #R2+, R3
JMP GOTOZ3
ASMELS

MOV @STLN. RI
MDVE @RAMFLG, R2
JEa GOTO31
MOy Ri,R2

C  R1,GENLN
JHE  GOTD34
MOVE #R2+, R3
ANDI R3, 37FFF
CB  R3, RO
JNE © 6OT3S

CB  #R2+, RB
JEG GDTO3&
INCT R2

MOV R2,R1
JMP  GOT32
MOVE #R2+, R3
JMP  GOT33
MOVE @RILB, *R1S5
LI  R2, VDPRD
MOVE R1,#R1S
¢ R1, @ENLN
JHE  GOTO34
MOVE #R2, R3
ANDI R3, 27FFF
CE  R3,RO
JNE  GOTO3S
CB  #R2, RS

14: 34: 20 MONDAY,

0CcT 13, 1980.

PAGE Q019

End of program?

Ye2s5- line # is not in program
Save in temporary place for
bkpt checwking

Raseft possible bkpt ‘
Compara 15t byte of # — Match?
Not a match — so mowve on

2nd byte match?

Y2si! The line is found

MO ~ skip lst byte of line ptr
addvance to next # in table
Skip 2nd byte of line pointer
Check next # in table

Skip 2nd byte of line number
Gt in%to line # table

Chack ERAM flag to see where?

From VOGP — go handle it
Copy address
Finished w/line # fable?

Yes - 30 line doesn’t exist
Save in temp to check brkpt
Resat possible bkpt

Compare 1lst byte of # - Match?
Not 3 match -~so move on
2nd byte match™

Yes —~ line is found!

Skip line pointer

Advance to next linmne in table
Go back for more

Skip 2nd byte of line #
And jump back in

Gat the data from the VDP

Load up to read data

Write out MSByte of address
Finished w/line # table?

Yegs — 50 line doesn‘t exist
Save in temporary place for
bkpt checking

Reset possible bkpt

Compare 1st byte of & ~'Matcﬁ?

Not a match —so move on
2nd byte match?



G716

SR

o718

S7LR

72

O

&3

T v

O O

%
-4

fy Py B3R

ORIV IR (X Ry

]
~1
Y
o

C36A QECT

CSC OO
o380 CECL

Q34E QZEC’

G374 CeRAG
G378 CElA
O3T7a 06A0
G37C CZFE
G3TE 1292
G380-C2E88
Q382 B2COC
G284 1803
G388 GLAD
O3EE OB1iA
ooBaA 1GBT

o]

3 (0 O3

&

2392 1CEB

CeMac
30T OAND GOBUB

3.3.0 72 312 14: 346: 20 MONDaY, 02CT 13, 1980.
PAGE 0020
JEG 0 GOT038 Yss — linz is found! o~
GOTO33 MOVE #R2. R3 Skip 1:t byte of line pointe
= Ri, 4 adwvance to nest line in table
MOVE #R2, B3 Skip 2rd byte of line pointer
JMP GUTSE2 Gn back for more
GOTO3S MDOWE #R2, RS Skip 2nd byte of line #
JMP GOTO33 and jump back in
ASMEND .
e e o e o e e e e END OF CONDITOMAL ASSEMBLY—-=——=———m—=—=—= *
GOTDS4 LI RG, ERRLNF LINE NOT FOUND error vector
JMP GOTORS Jump for error exit
%
GOTOR6 INCT Ri Adjust to line pointer
Mo Ri, @EXTRAM Sava far execution of the line
DECT RY Pop saved link te goto
3 REXECLU Resnter EXEC code directly
GOT7040 Bl EPGMCHR Get next token
BL @EQSTHMT Premature end of statement?
JEG GOTOZO vYas =3 BaD VALUE for index e
CI  RB, COMMAS®236 Comma next 7 Yy
JNE ERRIC No - arror
GOTOSO BL @FPGMCHR Yes - get next character
JMP GOTOZR0 And check this index wvalue
*
ERRIC JMP ERRIB Linking because long-distance
ERRS1 LI RO, 0903 RETURN WITHOUT GOSUB
JMP  GOTO9S Exit to GPL |



FaRSE SpEMAC 3. 3.0 79 312 14:36: 20 MONDAY, OCT 13, 1980.

N HUD FOR RETURN PAGE 0021
oT2S # NMUD entry for “RETURMN"
STEC G394
271 O3%4 B8 RETURN < BVEP TR, 285TVSEPT Check bottom of stack
a O
=
TTID N & LaFS JLE  ERRSL Error —> RETURN WITHQUT GO3UB
TTIZO CUIRC Osad 2L BYROP Pop entry
CIRE CTFDO
73534 CIAl 9230 CRB BCEH&ES, BFACZ Check ID for a GOSUB entry
G262 028D
G3Za4 QGO0
G738 032as 1&5CB JNE S RETU30 - Check +for ERROR ENTRY.
Q7324 *
Q73T * Have a GOSUB antry
738 *
STE9 C32AB CLAD 2L REQDSTMT Must have EQS after return
CTaa GIFE” ‘ '
STAC CZAC 1&F3 JNE RETURN Net EOS. Then error return?

TZAE C220 tMOV @FACE, @PGMPTR Gat return ptr wsin line

CEIo MOV @FACSE, EEATRAM Fat raturn line pointer
CGoG

G3ZBB 038

o743 CG3BEA C440 B BEKPSC1 Go adjust it and get back.
>3BC O1Co”

G744 G3BE RETUZ0O

G743 * Check ERROR =ntry

3744 C3EE 9220 CB RCBH&T: BFAC2 - ERROR ENTRY?

-~

$3C0 04491
L3C2 03447 o
o747 Q3C4 1307 JEG RETU40 ' ¥Yes. Take care of error entry.
3748 G3Cs IB20 cB @CBH&A, BFAC2 Subprogram entry?
GECE O3FC V
o3CA O3CZ2

~

-

G749 GO3CC 1&E3 JHNE  RETURN No. ook some more.
O7S0 GZCE CEAC BL 2VPUSH Push it back. Keep information.
Q3ILC 0750 ‘
G751 0302 100D JMP ERRS1 RETURN WITHOUT GOSUBE error.
o732 *
Q733 * Have an ERROR entry.
o784 * RETURN, RETURN line #, RETURN or RETURN NEXT follows.
Q755 #*
07354 G304 RETU40O
3797 Q304 04C3 CLR R3 In case of a line number.
0758 O3DAe-02ZBR CI RB, LN$#256 Check for a line number.
, o308 CR00
Q759 O2DA 13292 JEG@ GETL10O Yas. Treat like GOTO.
0760 *
2741 O3DC CB2G MOV  @FAC4H, GPGMPTR Get rTeturn ptr w/in line.
G3nE O3BO”
OREC O02ZB2

G742 G3E2 CB20 MOV @FaACs, BEXTRAM Get return line pointer.
23E4 O3B&
O3E& 0O3EE

~

~

GTE2 O3EEB O&AC BL eEQsSTHMT EOL now?

G3EA Q3FES
0764 Q3EC 1305 JEG BEXCIS Yes. Treat like GOSUB ritn.
07635 #*

0746 OZEE-0288 CI  RE, NEXT$#256 NEXT now?
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GAGE
Caig
C312~-0288

SEIE.
416

SCEMAC

AETURMN

oAy
el RS

.
Gtz

OEsE

D20s
1302
8300

G4SE

2.3.0

3
BEXCII

CEHEA

****%%%%%*%%%4*%-.'Qﬂ-}*%%%&%iﬁ-*%%*%ﬁ-%%%-}%%t}-}%%%%%*%%%%*%%*%%*****%ﬁ

JHNE

B

hesd
[

B TE
EVEN

V]

ERR1C

RSKFECT

AEIECLS

o &

- o A

bk

14

24 20

MONDAY

OCcT 13, 1920,
PAGE 002!
Mo, so its an srror. e
Y23 So execute next stateme

Eracuta naxt 1in2.

Subprogram call stack ID.

* EQSTHMT - Chack for end-of-statement
#*
* Returns with condition =7 if EOQS
* alse condition ‘<X’ if not EOS
%*%%%*%%%%#%%*%%*%%%%%%*%%*%%%%%%%&%%?%*%&%%%%%*%#*%**%**%&
EOQOSTMT MOVE R2, RB EOL or non—token?
JEG EOESTHMI EGL~-raturn conditien ‘=
JG6T EOQSTHIL Maon-token return cond T4
21 RE, TREM3#235% In the EOS range (»81 to 83
W EOSTH Ho-return condisticon
o RS, RE Yas—-forece condition to
£05TML RT
F-3
=+ .
%%*%*%%i*%4***%%**%&%*%%%%%%*%%%%*%%%*%%%%%%%%&*%*#**%****
* EQLIME - Tests for End OFf Line; gither a 00O or a
+ LRI
3* Returns with condiftion ’=" if EOL mlse condition
“* ot iF not EOL '

**%*%***#%%%*%%%%%%*%%%%%**%**%%%%ﬁ%%%***%%%*#*%%%*%#%**ﬁ%
EQLINE MOVB RS, RSB

EOLNEL

JE@ EOLNEL
RE, TREM$#256

CI

RT

EQL?
Yes—return with =7 set
Saet condition on a tail rema

aAnd return



ARSE ScoemMac 30300 7931 i4: 346 20 MONDAY, 0OCT 13, 1920,
oD FOR & SYMBOL : PAGE 0023
TR SYMBEC LI RO, UDF Long distance
’ T g 2GNTOTS
+ LUD ¥or oa symool (variablel
ey
S4EZ0 CeaAl PSYM EL Q2% M Gat symbol table entry
0dz2 GO0
CEOT 424 CLAU BL BGETV Gaf 1st byte of entry
24248 OG0G
LBGE G422 GI2F4 CaTa Fal SYM left pointer in FAC
CEO9 o424 Gatld cla Ri1 : ULF reference® :
CE1G G420 1IR3 JLT  SYMBZ20 Yes - special code for it
oEil CARE GaeAd 3 @5MB No - Get valus space pointer
(Tl
FEIT £B 2FAC2, @CBH&S String reference?
CECA!
G143
PRSI JET SYMB1OQ Yaz — Special code for 1%
GEas Bl EMOVEFAC Ng — numeric —-Zcopy into FAC
eleinial
0440 SYMBIC E 2CONT aArnd continue the PAREE
SR40 Coe4



23

soemac 3.3.0 79 312 14-3&: 20 MONDAY, 0OCT 13, 1980,
2 IF

TMeENT FOR PAGE 0024
= * Skatement entry for IF statement
SELS DH44T P
SELG D44D Csal IF o1 2P AaRSE Evaluate the expression '
cdad ool
et 23 BYTE COMIvAS S4op on a Comna
T =T 0RHAT  EYTE &7 Unused byte +ur a canstant
CAaE = ol Ehlimin asure the vaiue i3 a number
Tah ’
cEZa D40 Gals CLR R3 Create a dummy “ON" index
DEZE J44E-CEEE CI RB, THEN$#236& Have a “THEN" foken
GadB0 BOLO
CERAe 0452 156%C JNE ERR1C No - error
oR27 0454 CS20 NEG @FAC Test if condition true i. 2.0
Ca54 04287
CEDE 0458 1410 JHE  IF$10 Tryse — branch to the special #
CR2T o45a 0&al B @PGMCHR Advance to line number token
gasC OB1A7 ’
B30 C45E~-G2ES CI AE, LN$#256 Hawve the line # token?
SdeC CTFCG .
S2ed 1E1S JNE IFs20 c—-must look narder for gL.8E
Q Qs INCT 2PGHMPTR Syip the line number
. GoED S
Cri A 5L @FGMCHR Gat n=xt token
Sded OB1AC
AR34 O4eC~-0E298  IF#D cI RS, ELSE$#256 Taskt if token is ELSE
Sa4sE Bl QF
RIS 0470 1J‘ JEG IF%10 Wa do! So branch to the line #
oER4e 0472 4&“ B ee0L We don‘t — so better be ECL .
CGA74 G172 £
0E27 4TS 04&0  GETLLS B RBGETLL1O . ;
2478 03007
CEER #*
oEa% 047A 0sal  IF$10 BL @PGMCHR ‘ B Gat 15t token of clause
Cavc OBiAaf’
OEAQ CATE-CIRER CI® RE,LN$#2356 Line # token®
2450 CFG0 .
OE41 G482 13FF JEQ GETL1iI% Yesg — go thers
oEal G4nd CEA BL REQSTIT E0ST
c48& Q3FES
2R43 o488 1381 JEGIC JEG ERRILC : Yag—its an errar
oE4d4 04BA-020E LI RS, SCEP##236 Cheat to do a continue
G4l 8200
0845 O4B8E G&20 DEC @PGMPTR Back up to get 1ist char
0450 Cdée&
oRas 0492 04480 B @CONT Continue on
494 0CA4
o847 *
SR AR : # LOOK FOR AN ELSE CLAUSE SINCE THE CONDITION WaAS FALSE
opan 3*
CRSO 04946 0203 IF%20 LI R3:1 IF/ELSE pair counter
Gass oCol
CES1T 04%A CHAD BL REDLINE Trap out EOS £ollowing THEN/
Casc CaCE
G252 * ELEE
oBs3 o498 1ZF4 JEG JEGILIC erTor
cBE%4 $4A0-0288 IF$2s CI RS, ELSE$#256 ELSET
Gaaz 8100
oESS 0444 1653 JNE  IF®27 I# not
cgse C4as G&03 pEC R3 Matching ELSE™

0E57 G448 13ED JE@ IF®10 Yes—do it



A,
Jmbs
B Wit 2
SEST
o

CELB

wJ—MUJM

SETs
CETY
2ETE
o87T?
CEEC
cEgl
CEa2
L3
CEBd
JEES
CES&

4 gL-0E

GAEE CTOI
SAEA lacd
SApC-CZsg
SAZE CRGGC
CoC 0 1367
G302 1ADY
Z8CE Gead
J4CE&E O4CE
G403 1Dt
LG A ORAG
GO CStlA
DHCE 1ZES
DD GSES
ZADE2 04RG
O4DE 1OFA
SanE DAEAG
CA08 O2la
SA4DA QECE
S4DC ABGE
GAnE C4DR2
CaEd 0408
G4z 10F3

IF$30

IF%35

IF$50

-4
-0
8]

SWPB
&

CLR
Jmp

W]
[
I
G
o

32325
R, IF$E+254
&=z

R8, LN$#25&

IF$40
IF$50
REQLINE

IF$S
@PGIMCHR

IF$25
LINE #°3
EPGMPTR
IF$Z3
STRINGS
ZPGMCHR

RE
R, @PGMPTR

- RB

IFs$35

MONDAY .

oCT 13,

Nog—-ao on

Cherck #for it
Mot oan IF
Incrament nes

A& 30 on
LowarT than a
Yas

Higher or =

= line #

1980,

ting

string?®

PAGE 0023

laval

to a line #

Skip strings and numerics

EOL?

Y23 - done scanning

And go an

Zkip the line
Go an

AND NUMERICS

Gat # of

Swap for add

~Bkip it

GFat next character

Clear lsb ot RB

bytes fto skip
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SoEMAC 3.3.0 79 3:iF 14: 3&: 20 MONDAY, OCT 13, 1980
TalEmaENT - PAGE 0026

T
"B

%%*-}%%%&i?%-}%"r*%%iiii'}ri%ii—*%-}f-lt-shi'-S‘-%*-i#-i?%%%-:é~%&%%»‘4‘%%&?%%%%%#%%*%*%%***
‘LET’ statement handlar o
: ara done by putiing an antry on the

the destination variable and getting *
valug 1nta the Fal. Multiple assingments#
; acking =wha variable entrys and than#
singmeanitss Numeric assingments

3, shtrings aT2 MOTE caomplicated.

ing assignments are dona by assigning %the source
ing to the last variable specitied in the list
changing the FAC enftry so that thes string

igned to the next—to-the—last variable comes

m the permanent string belonging to the variable
t assigned.

A%, Bs, C3="HELLO"

e SRV LN b
v I o T
g W

ot ot O I

[1¥]

i
s

a [ITI ]

o o}
(vl

(5]

-3

[w}

o

ot

(1]

3 i

c 4w 3
ow O oW ot ow

[} (RS o w0 e fir g

CEr—mmmmm— SHELLD (source string’

Y ,
Dgewmm———eHELLD (copy from C$‘s string
i .

o o A b & ok ok ok ok B ok %k ok R & @ P

, :

# Y .

#* HE e PHELLD (copy from B%‘s string
7 ; -i:&%*-ﬁ-%%i&%%—d—%-.1-;3'-i&-i#ﬁ-#%&%%%%*i&%%-ﬁ-%%%%-n—%é-;1»-::‘-**-ﬁ-%%*%*%%%%%*%**%%*%**

OF13 CEE4 NLET

R Y LR E RN

oetd G4E4 GdED CtR @PAaD Countsr for multiple assign’s
oagEs CCLC
o915 048 2&a0 NLETOS BL @31 Gat symbol table address P
O4EA Ca22° o : Sy
0918 CAEC 0&ATD BC AGETY Gat first byte of entry 7
SAEE 04246 . B
G917 04FO 0454 LAt % , ~ §¥M left pointer in FAC
0R18 CaF2 CAaltl sty RN1 ; Test if a UDF
oRie G4Fd 1110 JUT. ERRNUV.. I1s a UDF - so errov
OR20 Q4Fs GERAC BL @SMB Gat value space pointer
GaF3 Q4zZC
P21 O4Fa LAl Bl eVPUSH Push s.t. pointer on stack
G4FC OTSGS ,
G922 C4FE CDA0 INC  @PAD Count the wvariable
0SCO CdES”
o923 6502-02E8 Cl R, EQe#256 Is the token an '=7"7%
$SC4 BEQO S
0924 G5G6 130D JEG NLET1O Yes — go into assignment loop
o725 (S0B-0288 CI R, COMMAS4256 Must have a comma now
0S0A B30G0O
o928 CSCC 141E JNE ERRICHS Didn‘t - so error
0927 GSOE . 0840 BL RPGMCHR Get next token
0510 0B1A7
o928 0512 13EA JGET  NLETOS I+ legal symbol character
G929 4514 1C1A JMP ERRICS I+ not - error
o930 GSih
0931 0516 G200 ERRMUV LI RO, »0DO3 MULTIPLY USED VARIABLE
G518 OLO3E
QRE2 GSia 0440 B RERR
0S51C OLEES
o933 OS1E L
o5a4 0S1E CRaC NLETIO BL 2PGMCHR Gaet next token
G320 CB1lAS )
o935 0522 040 BL 2PARSE PARSE the value to assign

~
-

0524 OG1Q
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Parse fo the =2nd of statement
dze tha wasted buyte
for assignments
5O 3 Assign the walue to the symbol
ES '
ST PR TEC GAPAD Drez 1233 tog azsign - done?
E oz '
0FE4L G3I0 1 JEG LETCON Yasz — oranch out
TS4E GE322 93 CB SFACZ2, @STCODRE SEring or numeric?
0334 C4Z24
G334 GIS2T7
OGR4 0338 1AFT GNE MNLETLS Numaric - yust loop for mare
oFad GEIZa C805 MOV Ré&, RFACHE Gzt pointer to new string
S332C CIDE” ‘
T4 CSIE CE22C MOV RARG, @FaC Get pointer to last s.t. entry
3340 QGO0 '
DEAZE GAFOY
Iees CE44 10F: JEP O NLETLS "Now 1oop to assign more
TF4T L34s
IS E LETION B EE0L Y23 — coantinua the PARSE
<
CEaa G4z ERRICH B ERR1C For long distance jump
TE4C QZElST
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ATEMENT TAZLD

PAGE QOZE

* "STATEMENT TABLE
_ -
o DATA NONUD (SPARE: =l 5
o DAaTa MNONUD ELZE (311
SN » Data SMTEEP : (22
3E 93 A DaTa NUDNDY : (233
2RISR O55s OG44I DaTa IF IF (24
GRLO £SS3 0ETE CaTa GO GO (835)
o9s1 GSSA OIFS DaTa ¢OTO GOTD (34
0942 $85C OIS0 DATA GOSUB GOSUB (87
09463 OS5SE 0394 DAaTA RETURN RETURN (88}
0F&4 0S&0 O1BCY DAT& NUDEND ' DEF (8%9)
G955 G382 C1SC DATA NUDEND DI (8A)
0Fes 0564 C1FA DATA END END (BB}
CORAT OSE6 COUC DATA NFDR FOR (8C)
CRES (S8 C4ESS DATA NLET ‘ LET (8D}
0EET Es4 BOOR paTa »BOCO+H02 BREAK (BE)
GRFO OSAC BCCE DaTa »B0C0+:04 UNBREAK (2F)
C9TFL OSAE BLOS CATa 2»BOCO+:06  TRACE (30)
BT 0STO 8CCE CaTa »E000+50S UNTRACE (313
i 2 890ts DaTa “R000+014 INPUT (52
2R74 0374 0132 DATA NUDNDI DATH (53
GETE 0874 BOLD DaTa »B000+213 RESTORE (24
FTA OSTE BOL4 DATA FBO0O+:14 ANDOMIZE  (95)
ORTT C3TA QLOO DATA NNEXT NEXT (96} .
2978 CGSTC BOCA DATA ZBO00+»04A READ (27 '
IR7S OSTE OLFAT DATA STOP STOF (73) ' ‘L
Q920 0S80 BC22 . DATA >B000+>32 DELETE (29) .
CYEL 0SE2 o182 DATA NUDNDI1 REM (24} - 4
C9E2 0SB4 027A DATA ON ON ‘ (7B) IR
G983 0S84 BLCC : DATA »BOCO+>0C . PRINT (9C o
G984 0SES OO0 "~ DATA CALL , ; caLL (5D} i
098S OSSA OLEC DATA NUDEND OPTION (PE?} )
GRE6 GSEC BCLS DATA »800C+>18 OPEN (9F)
GPB7 CSSE BCLA DATA »BOCO+:1A - CLOSE (AQ)
GFE2 0S90 QiFAC pDaTa STOP sSuB (AL}
O9ET 0S92 BOI4 DATA BOCO+»34 - DISPLAY (A2}
O9F0 0S94 0182 DAaTA NUDNDI - IMAGE (A3}
0971 03946 BC24 ‘ DATA »BO00+:24 ACCEPT (A4}
0992 0SS5 OLlEAS DATA NONUD ‘ ERROR (AS)
0993 OSPA OlEAC DATA NONUD WARNING (AL}
0994 OSTC 0000 DATA SUBXIT SUBEXIT (A7)
o993 GS9E OS9C ¢ DATA SUBXIT SUBEND (AB)
o996 CSAQ BOCE DATA »BO0O+:CE RUN = (AF)
0997 0542 2010 STMTTB DATA >8000+:10 LINPUT (AA)
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Bl A

o~

L,

2

T N — T o
o,

10zé&
1027
1028
1029
1GZG
1631
1032
10323
1034
1033
103

1037
1032
1639
140
1G41
1042
1043
1044
1045

-

(i

e
> ["

1
1

G3CE
G3no
o502
LEana
O50s
osDe
C30A
QS50C
QS0E
G3ED
CSEZ
ooES
GSEL
G5ER
OSEA
CSEC
OSEE
G5F0
oSF2
O5F4
33Fh
G5F8

SOEMAC 3.3.0

Coeo
CGR0

C1EA

oy CA ;

S A ey

Q300
[SIRININ]
QG
[IxInis
(EIRININ
OoGG
CioD
CoGo
[ealnln]
[s2alxiv]
BC3EA
BOCE
BG3A
BO3C
2034
2C2C
B2

2028
841C
8CGCG
BO1E
8020
2022
GoSé&

-

DAaTa
AT
DaTa
TAaTA
TATA
DaTa
DATA
CATA
DATA
CATA
DaTa
DATA
CATa
DATA
DaTa
DAaTa
DATA
DAt

TAaTA
DATA
DaTa
DATA
DaTa
oaTa
DATA
CATA
DATA
CATA
DaTa
DaTa

DAT&

DAaTA
DATA
DATA
DATA
Data
RDATA
BaTA
DaTA
DATA
DATA
DaTa
NTABLN EGQU

TR.3212

UL

NLPR
MONUT
MNOMUD
MONUD
PNGNUT
NONUD

0. NDT
HONUD
NONUD
NONUD
NPLUS
MMINUS
NONUD
NONUD
NORUD
NONUD
NSTRCN
MLHAC ON
MOHRUD
FB00C+:25
NARE

NATN

NCDE

NEXP

NMINT

NL.OG

MNEGH

NEIN

NEQR

NTAN
>BO0OC+23S
>BOCO+>138
>B000+>34
>B0CO+:30
>BO00+2A
>8000+22C

>B000+22E

»>B000+28
>8000+>1C
»8000+>00
>BO0O+>1E
>8000+220
>8000+2x22
$-NTAD

TABLE

LEFT PAREN

CONCATENATE

SPARE
Al
Ok
XOR

NOT

OIS SV

SFARE

GUOTED STRING(CT

14:36: 20 MOND&Y, BCT 13, 1980

o~ S
[l ol
o gy

N

-

S

(BB
(BC)
(BD)
(BE)
(BF)
(CO)
(C13
(C23
(C3
(C43
(C35:
(L&

PAGE 0029

UMQUDTED STRING/MUMERIC(CE)

LINE
EQF
ABES
ATHN
Cos
EXP
INT
LOG
3GN
SIN
SGR
TanN
LEN
CHR%$
RND
SEGS
PDE
VAl
STR
ASC
P1
REC
MaXx
MIN
RPTS

MUMBER

(L7
(Cas
(CB:
(CC
(cp
(CE)
(CF)
(0O
(D1)
(D)
(L3
(D43

(DSy
(Dé)

(L7}
(05
(DF)
(LAd
(DB
(BC)
(DD
(DE)
CDFD)
(EQ)
(E1}
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# ED TABLE

/‘J‘m”«
LTAR
' caTa CONC 2 (E
L DaTa NOLED SFaRE (5%
cema o ATE T maTa O 0F oE (A
LR T e CaTa 0. anb ARD (B8R
10E3 TR Pt DaTa 0. XK0R LOR (80
1TOEs GRGE OLEAC maTa NOLED NOT (BD
10ET Geos CEZ247 naTa EGUALS = (BE}
1083 0s08 O&1& DaTa LESS < (BF)
1059 OATA QL34 DATa GREATR : (CO
1080 OACC O&CES DATA PLUS + (C13
10851 OACE QAFGS DaTa MINUS : - (c2)
1052 O&LD CEFC catéa TIMES #* (C3y ,
1omd 0AeLD QTORS oaTa DIVIDE / (C4)
1ed OAL4 SCOO DATA LEXP o (5
1EAD oot LTBLEN ECGU g T&B
4



F e T S
P S W I W |
QOO0 00
QI fd e (O S 0

1104
1105

110&
1107
1108
11C6R
11414

1111
1112

1113
1114

1114
1117

[ ]
ped g

!

P COR O Y
[eaN

O I L O S S

S

0

£ B3 OO 0O O

(v}
T Y

CeEAs O00E
GAZB-GR25
J&24 BECC
o&HE2C 1405
CEZE OAAD
C&3Z0 OBLAa”
Ce32 1001

Ge24

2534 0702
34636 OSBZ2
1872501~

G&a38 0309
&34 C&42
C&3C 0AAQ
CGA3ZE OT7427

25640 £0
G&41 &2
Ga42 C119

G444 08649
Ge4s D324
GA48 CaeBO
CadhA OBBRC
G&4C O&AT
GE4E C7147
G530 1321A
2532 ORAC
2454 CGGOOC
ChASE Q44T
GeH38 0&5A7
GESA

3454 1504

15980

ok ok ok % & ok ok ok ok % ¥ R R ¥
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PAGE 00321
B Ll T L L T T R R e e R A A AT R0 ST SRR A RS g2
“ Falatianal apavators
i .
* ajical comparisaons 2ancoda Ene type of comparison
i#* and use common code o PAREZE the sypreszsion and sed
#* tos2 status oits
i+
* Tha types of l2g9al comparisans ars:
# o EGQUAL
# 1 NOT EGUaL
# 2 LESS THaAN
* 2 LESS 0OR EGUAL
# 4  GREATER THAN
+* 5 GREATER 0OR EGUAL
+
# Thiz code is saved on the subroutine stack
B T L T T T e e R g R s s L Tt
LESSE
LI R2, & LESZ-THAN code for common Ttn
[N RE, 31342355 Taszh for "7 Lokan
JNE LTLIC Jump 1f not
DECT R2 Theratore, NOT-EQUAL code
JMP LTLS Jumpg £o comman
GREATR
c3 EQU  #+2 Constant 4
LI rRZ, 4 GREATER-THAN code for common
LT1O CI RB, EG$#236 Tast for ‘=7 token
JNE LTSTO1 YJump 18 =S
LT1iS BL @PGMCHR Must be plain old 27 ovr ‘7
JMP LEDLE Jump to tast
*
EQuUALsS .
SETD RZ Equal bit for common raoutine
LEDLE INC RZ2 Sets £to zero
LTSTO1
INCT R% Get room on stack for code
MOV R2Z, #R? Save status matching code
BL @PSHPRS Push 1st arg and PARSE the 2nd
BYTE GTs Parse to a 7
CBH&T  BYTE 6% Used in RETURN routine.
MOV #R?, R4 Get the type cnde from stack
BDECT R? Reset subroutine stack pointer
MOVE R@LTSTAB(R4),R1i2 Get address bias to branch to
SRa R1iZ2, B Right justify
Bt RARGTST Test for matching arguments
JEG LTST20 Handle strings specially
BL. RSCOMPB Floating point comparison
LTSTIS B @LTSTXX(R12) Interpret the status by code
LTSTXX N
LTSTGE JGT LTRUE Tast if GREATER ar EGUAL
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Tig 3

[ e}
i
1

i
)
41
=
I
O
0}
0]
[
4
s}
(A
-
fJ
ot
B

1l LTSTEG JEZ  LTRUE Taest 1+F EGUAL
i LF&LZE CLR R4 FalLSE i3 a ZERQO {,
JME LTETSO Put 1t inta F&C
LYSTHE JEG  LFalsR Tast 1f NOT-E4GUAL
LTRUVE LI Fd, DBFFFE TRUE 13 a minus=—-on2
= .
LRI = LTETSS I RZ, Fac Store rvesult in Fad

Gimimia
1123 GAasd MOV R4, #R3+ Exp % 1st byte of manitissa
1323 GEsE CLR  #R3+ ZERO the remaining digits
11246 CGATO CLR #R3+ ZERO the remaining digits
1127 G&e72 CLR  #R3+ : IERO the remaining digits
1128 CA74 JMP LEDEND Jump to end of LED routine
1129 C&TA
1130 CATA 1EF&  LTSTLE JEG LTRUE Test LESS-THAN or EGUAL
1731 &7 11FS  LTSTLT JLT LTRUE Tast LESS—THAN
1122 oETA LGFL JMP LFALSE Jump to false
1TLEI 07O 1EF3 TETGT JGT  LTRUE Test GREATER-THAN
11I4 CRTE LGEF JMP LFALSE Jump to false
11IE Gkl
TLIE + Gata table: for offs=2%s for types

BRI TS I P
]

11I8 G BYTE LTISTEG-LTSTXY Eauai {(Q)

11ET Geiil BYTE LTSTNE-LTETXX NCT EGUAL . (1:

1ia0 GaeE2 BYTE LTSTLT-LTSTXX LESS THaAN (27

1141 CAEE3 BYTE LTSTLE-LTESTXX LESES OR EQUAL {3

ti4z CA24 BYTE LTSTGT-LTETXX GREATER THAN RE S

1143 CaES BYTE LTSTGE-LTETXX - GREATER OR EQUaL (S} )
£

-
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o
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=
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fye Q-0 @~

=3 (A 4s B

[ SR 1]

o e L3 02

I

"y T

()

D000
i
£
¥

[}
irn
[

GEBA
CADE
CEEA
C&B0
GABE
G&aEC0
(a7t 5]

S e L
ebl=

Cese

Ctal

GeaEC

Dids
SicCH
1101
o147

B
(WETF )

cocd
0S84

GonG

Csac’

L1
1400
G&O3
135F3

P1C&

1409

MOV

¢OVE

1

L

Mo

MOVE

MOVE
cB
JLT
MOVE
SRL
JEG
Moy
INC

EL

HOVE
MOV
INC .
BL

CB

JNE
DEC
JGT

CB
JMP

1& 14: 2&: 20 MONDAY,

OCT 13, 1980.

PAGE 0033

STRING COMPARISCN

GEACY, R1G

2vyPor
@FAC4, R4
@FAC7. R&

R&/RS
R&:/R7
CSTROS
R7,/R3
RS, 8

CBTRIC
R10/R3
R1G

BGETVL

R1, RO
R4, R3
R4

2GETV1

R1.RO
LTSTLS
RS
CSTR1O

R&, R7
LTST1S

Pointer to stringl

RY = sztring2 la2ngth
Get LH arg back
Pointer to string2
R& = string2 length

RS will
Compars

contain shorter length
the 2 lengths

Jump 1f length2 < lengthl

Swap 1iF¥ lengthl  langthd
Shift for speed and test zero
I1f IERO-set status with length
Courrent charachter location
Increment pointer

Gat #rom VDP

And save for éamgarison
Curr2nft char location in ARG
Increment pointer '
Get from VDP

Compare the charascters
Return with status if <>
Otherwise, decrement counter
and loop for each character

.Status set by length comparé

Return to do test of status



FafSs SpEMal 3030 7R.3212
AR ITRMETIC FUNCTIONS

“*

RpLUS EL !

PG D

11381 O&RCE O<EZ LEDEX CLR  2FACILO
D&ATCO CERCT

1182 C&DE CLa0
Qa4 071487
GeDe 13Z2E JEG  ARGTOS
CADE C&al 23 BSAVREG
DEDA OoaE

1533 Q&AeLOC GerSE BL *F

11848 CALDE Coal BL ESETREG
SAEED QZARC

127 SemI DGR HOVE 2FAC106, RE
Dot OeDG

TSR Laets 1A J

1R S4ER 44D LEDEND B RCONT
DEEA CAS 7

119¢ *

11%1 O&EC CG44C LEDERR B GWARNSS
OAEEE CIFES

1iF2 )

1193 *

1154 GAFD CseAal  MINUS  BL 2P
QaEFZ G742

1190 44&F4 cz BYTE MINUS%, O
GEFS oG

1194 Q&F4 Q202 LI R2, S3UB
GAEFE QOOG

1197 QAEFA L1CER SR LEDEX

1198 <+

1199 #*

1200 OAFC CeAT TIMEES  BL APSHPRS
OAEFE G742

1201 G760 c4 BYTE DIVI%. O
GTo1 o0

1202 G702 0262 LI R2, SMULT
G704 QOO0

1203 Q7606 1CES JMP  LEDEX

1204 3#*

1245 *

1204 G708 CEAD  DIVIDE BL @PSHPRS
G7CA 07427

1207 G700 o4 BYTE DIVI%, O
S7C0 (i)

1208 Q7CE CZC2 tI R2, SDIV
o710 Qoo

1209 o712 100D JHP LEDEX

IRSHFRE

YTE MINUES, O

EL B2ARGTST

JME S LEDRERR

14: 3&: 20 MONDAY, OCT 13, 1980.

PAGE 003G

ARITHMETIC FUNCTIONG

-
~

ton on @ minustiiriibibLEd

Address of adg rovtine

Clear error code
Maka sure both numerics

if strings — errar
Save reglsters

Do the operation
Regtore registers

Tast +for over+iow

1+ ovarflow —~rerrorT
Continue the FPARZE
Qverflow - issue warning

e

£
N b
Push l2ft arg and PARSE righ
Parse to a minus

Address of subtract routine

Common code for the operatio:

Push left arg and PAREE righ

Address of multiply routine

Comman code for the operation

Push left arg and PARSE righ
Parse to a divide
Address of divide rToutine

Cammon code for the operatio
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PAGE 0035
B R R I BT T R B B R e R - - 2 -2 B i e B RS S e B 3 R 3
s Taszt argum2nits on bobth th2 svack and in the Fal #
@ Joth must be oFf sams Ttype *
* Cabi #*
“* 21 EARGTET *
* JEG I+ =string ¥*
“+ JNE i+ numemicg 5
+ 31- B R . B % s e o = e X o e B T - e B - S T e T SR e - e B b e e s B B ko Dol s o R e s X
ARGTST
MOV eVEPTR. R& Get stack pointer
INCT Ré&
o s e e CONDITIONAL ASSEMDLY———— oot oo v o s o e e #*
; SMIF VERS=DX10O ‘ '
1 al R&, VRAM Gat character from stack
1: “+ &3 = STRIMG (IM RE)
1 #* A3 =k STRIMG (IM R4}
i CE #R&, RCBHAS String in operand 17
AEMELS
MOVE 2R&LE, #8153 .0ad Znd byte of stack address
NP Kill some time
MDOVE Ré&, #R15 L.oad 13t byte of stack address
NP Kill some tims
CB 2VDPRD, @CBHES String in operand 17
1237 ASMEND
1238 o e e e END DF CONDITIONAL ASSBEMBLY-———————- e e s o e 3*
1239 0724 1504 JNE  ARGTIO No - numeric
1240 G720 982 CB RFACZ2, BCBHAD ¥as ~ 18 other the same?
CT2EE 05347 )
QT30 01437
iZ4l C732 13Cs JEG  ARGTZQ Yes - do string comparison
1242 o724 0440 ARGTOS B 2ERRT Data types don’ft match
G736 CCGG
1242 G725
1244 o7zZe
1245 &738 NUMCHK .
1246 C738 982C ARGTIO CB @FAC2, @CBH&S 2nd operand can’t be string
o736 O72E
o732C 01427
1247 G73ZE 13ZFA JEG@ ARGTOS I+ s0 — error
1248 CT40C 045SB ARGT20 RT OK so return with status
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PAGE 0036

Suyproutine to sat uUp TeFLsLET

ut
O
-3

entry Ffrom GPL

-

S o o e e o COMDITIONAL ASIEMBLY —mm o o o o oo o m am o o o -
TaE ASMIF VERS=DR1C
12 TETREG CLR  RE {{ZZytas must bz cieared
Tz VR @IHATRE G20 current cnaracier
Lz MIOVE @S TwhaAaDD: R Gt sucTOouUTineg stack address
TEITV SRL RY. 2 Snift for use
TEEE al RS, PaAD Add in base otffset
1239 RT And return
1240
izZ&at ASHMELS
1262 G744z
1283 # USE CONSOLE ROQUTINE FOR ZPEED
1224 CT4E '
1223 ASMEND
4 5 e e e o s s e ————END OF COMDITIDNAL ASSEMBLY-———w—=————- -
1 #*
s =
o -+ Subrosbine ta restors GFL memory locations
; # Alio used to save RB and RT for calls
# to floating point
"3 e e e o o e o o e COMDITICHAL alSEMBLY-—————m————— e e o e e
4 ASMIF VERS=DX10
3 SAVREG MOWVE RS, @CHAT Put current char in for GPL
£ SAVREEZ S @PADAD, R7 Calrulate current stack addr
7 MOVE @GRILE, @STKALD Put in for GPL .
= RT And ra2turn , {
T : %
1EED PaDal DaTa PAD ‘ Data word for subtract
1281 '
1282 ASMELS
12832 4742 .
1254 #* USE CONSOLE ROUTINE FOR SPEED
1289 #*SAVREG MOVE RB, @CHAT Pyt current char in for GFL
1225 #CAVREZ Al R2, NEGPAD Calrulate current stack addr
1227 # MOVEB @RZPLEB., @STKADLD Save it for GFL
1282 #* RT and return
1289 ASMEND
120 e e e e e e -—END OF CONDITIONAL ASESEMELY-——————-— o e s e
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275
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STEC

[
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i

4

SPOERMNGMOO
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[

o7 AE
G770
772
o774
G774
o778
G77A
o77C
Q7T7E
GTeEd
o782
GTE4
CTBEs
oTEe
S7EA
o7EC
G7EE

OTR0

&792
794
C79k

O

-
L

- T

A - .
.y
Comd
STy
R I ]
o~y
[yt

S20G
oOE
ADC
oVise”
CleD

e X
[ 5‘,—1

D7ED
OZ3A
G241
Qooo
7o
G201
Chbd !
031
QUI0G

(eT AR
18FC
cQoR
PB20
o73A7
G143’
146CE
Ciad
o7s4a”
02246
oo0g
CoES
CTae2
C2E1
Co1C
1405
CoaG
CLEI4
1302
CE&al
QOGs

VPUSH

VPSHIS

VPSHLS

VPEHLS

TER21E 14: 36: 20 MONDAY, OCT 13, 1930.
PAGE
VPUSH followsd by a PAREE
Gaf room an sthack
s STEEND Shack full?
! GHZ7 Y23z -  arrar
MO @11, AT Ss5ve raturn on stack
LI Ril, FC3 Cptimize for fthe parss
Stack VPUSH routine
LI RG, 8 Pushing B-byte entries
& RG, BVEPTR Update the pointer
Moy @VSPTR, Ri Mow gef the new pointer
~~~~~~~~~~~~~~~ CONDITIONAL AZSSEMBLY-———r——————
ASMIF VERS=DX1C
MOV R1,R14 Move it +for ths writs
AL Rid, VRaM Gdd in the YDOP offset
1 R1,FAaC Snurce is Fa&aC

MOVE #R1+, #R14+

—————————— END OF CONDITIONAL ASSEMBLY-—-—

ASMELS

MOWE @RILE, #R1S5
ORI Ri.WRVDP
MOVE R1i, #R1S

LI " R1,FAC

MOVE #R1+, @VDPWD
ASMEND

BEC RO

JGT  VPSHLS

MOY R1i1,RO

CB RFACZ, @CBHED
JNE  VPEHZ20

MOV @VSPTR, Ré&
al R&, 4

MOV @FAC,R1

CI R1,2001C
JNE  VPSH20

MOV @FaCa Ri
JEG  VPSHZO

BL @STVDP2

Movae a byte

0037

Write new address to VYDP chip

Enable the write

Write 15t byte of address

Source 1is FAC

Maove a byte

Decrament the count
No. more to move

Save the return address
Pushing a string entry?

No 5o done
Entry on stack

Pointer to the string is here

Get the string ‘s owner

Is it a temporary string?

No ~ so done

Get the address of the string

If null string — nothing fto do
Set the backpointer
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AREE SOSMAC 203,00 70312 1434 20 MONDAY., OCT 13, 1980.
REE LTILITIES PAGE 0038
23 %
TS Moy GYSPTR, R Chack for huffer—zon=2 -
A w2
S 2io15 Coarrect by 14
2 Ri, ASTREZND arn lsast 14 byrtes batween

L P pek ek Rl
e +

e

]

stack and string space’?
Z41 O7A4 1234 JLE WPOP1IB Yeas — zo OK
342 CTas G3CF INCT RY Mo - save return address
3432 QOT7A3 C&30G MOV RQ, #R9 on stack
244 OT4A CGLAD BL 2COMPCT Do the garbage collection
STAC GGG
248 OTVAE CILR MOV ¥R?, RO Rasztore return address
344 CTEGC CAe49 DECT RS9 Fix subroutine stack pointer
347 OTRE CIAO MOV BVEPTR, R1 Get wvalue stack pointer
37B4 OT7FAC
35 GT7DS 2221 Al Ri, 146 Busfar zone
IUnNE ST
TH S c A1, BESTREND An lzaszht 1& butes now”
At TR .
TEQ OOTREE 1ZES JLE VPOPLB Yas — 30 OK
IS4 OTOO 02000 WPSHR3 LI RO, ERROM dn - 30 MEMORY FULL error
CTCR 0103 "
IED 0704 0AaD VPSHRS BL REETREG In case of GPL call
CT0A CARESS
33 47CE Ges0 E RERR ey
o7CA OiEES .
384 Q700 04AC  VPEH2T B 2ERRED STaCK DVERFLOW T e
GTCE CCO4” | '
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FARSE UTILITIES PAGE 0039
#* Stack YPOF routine
Do WPOR LI R2, FAC Destination is FAC
[
Dl Moy BVEP TR, P Gat stack poinvar
Bl < Ri,@28TVERPT Chack for stack underflow
Q25
1Zel 1218 JLE  VPOPEO Yag!i - errar
13£2 e e o e i CONDITIONAL ASSEMBLY- e - Sabed
1343 ASMIF VERS=DX10
1344 LI RGO, 8 Popping B bytes
13&5 S RO, @VEPTR Correct stack pointer
1344 MoV R1i.R14 Pointer to source
13&T Al R1i4, VRAM Add in the VDP offset
12462 VPOP10 MOVE #R14-+, #R2+ Move a byte
1249
13T ASMELS
1ITL OGTLE
TETE ODTDE HOVE @R1LE. #¥R13 Writa 2nd byts of address
1372 LI RG, 8 Papping B bytes
1374 STEE MOVE Ri, #R1D Writs 13t byte of address
12732 COTER 4800 S RO, @VSPTR Ad just stack pointer
LTEA OTDE7
1374 OTEC Doal VPOPLIO MOVE @VDPRD, #R2+ Move a byte
GTEE QTZ&S
1377 ASMEND :
1278 o e e i e e e END OF CDNDITIDNAL ASSEMBL( ~~~~~~~~~~~~~~ #*
1379 GTFG QACQO 7 DEC RO . Decrement the counter — Done?
1280 Q7FZ 13FC JGT VPOP1O Na - +inish the work
1381 O7F4 CQooE MOV R11,RO Save return address
1382 Q7F4s IB2C CB - @FACZ, @CBH&S Pop a string?
S7FB G77AS
Q7FA 01437
132383 G7FC 146G4 JNE  VPOPLB No - so dane
1384 GVFE O%Cs CLR R& Far backpointer clzarv
1385 OBCO CLEC MOV @FAC, R3 Get string owner
CBEG2 OT7DEY
1384 0804 0283 CI R3: »0QGC1C Pop a temporary™
oR0s 0G1C
1287 CB08 12C2 JEQ VPSHLY Ygs - must free it
13288 CGBGa CG&AQ BL RGET1 No- get new pointer from s. t.
oB0C 0GLo
1589 OBOE CBot MOV R1, @FAC4H Sat new pointer to string
o210 07307 ]
129C¢ o812 043¢ VPOPIB B #RO And return
1391 G214
1392 o514 Q200 VPOP20 LI RO, ERREX * SYNTAX ERROR
oE1s G403 ,
13923 G218 1CLES JMP VPSHZS
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PAGE 0040
#* Gat next character from BAZIC program
* Tha returnsd status veflacts the character ~
* RAMFLG = 200 © No ERAM oT imperative statement
#* “FF : With ERAM and 2 program 13 baing
# szracutad
3
PGMCHR | P
D224 MOVE @RAMFLG, RE Tast ERAM flag
SRt O A v
ool o314 &/
1403 CE1E 1404 o PGMCLO ERAM and a program is being
#* Next label is for entry from SUBPROG. '
PGMSUB
#* executed
e o o o e e e e COMDITIONAL ASSEMBLY oo o om o ot om e e =
1 asMIF VERS=DX10
1 . LS MDY @PEMPTR, R10 Use R10O for the read
1 Pt A /10, VRAM Add in the base
i PGMMXT APGMPTR Incrament the perm pointer
1 O+, RE "G3at the byte Ffrom the vpP
H : and rsturn
R LN '
P13 Pora{o Moy @PGMPTR, R1C Usa A10 for the read
1dla < &l R1G, GRAM add in GRAM offset
1417 JMP PGMNXT G3et the next character
1415
1419 ASMELS
1420 GBZO
1421 GBE20C CTEC VB @:9ﬂ?T1,%R15 Write 2nd byte of address
oBEZ2 QT : -
1420 0824 020A /oy LI\ HA0, VDPRD Read data address -
0926 OTEE’ | &% / -
1423 0228 LTED \ﬁb\\ MOVBX @PGMP TR, #R13 Write 1st byte of address
oBza 04DE 0 K , ,
iazd oE2C CIAQ Q‘5 \ PGMPTR Increament the pesrm pointer
CE2E osza’ !
1425 GE3I0 Data JOVE *R10, RB Read the character
1436 OR32 C43E . RT And teturn
1428 0834 P?7é}0
1429 0824 C2A0 S MOV @PGMPTR, R1O
OB3& OB2ES
1430 G238 0SA0 fGmWT INC @PGMPTR
oR3a 0B36
1431 CR3IC DIE3A MOVB #R10+,RB Write 2nd byte of address
1432 CS3E 043B RT
1433 0240 :
1434 ASMEND ,
1435 ' o e e e s e o o e s ———-END OF CONDTITIONAL ASSEMBLY———=———————
1434 QE40
1437 END

t40 ERRORS, Q034 WARNINGS
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39200
EE4C15
EREAK
BREAKE
BREFL
BREALL
BREPNT
SRUPHNI
IRUPNT
1300

[arara

£

CBHAT
CEH&T
CBH&A
CFI
CHAT
SMAaE
LOMPCT
COMC
CONCAT
CONT
CONTLO
COMTLS
COMTG

- CONTIN

CEMOL
CETROS
CETRLIC
CETR2C
DIvis
DIVIDE
DX1G

EGROM
ELEES
END
LN
=00
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ool
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0748
03S&7

Q543
1344
10351
0493
coee
G216
0187
C0EBS
o0es
G517
1133
116%
1158
1201
1063
SC0a
1224
G164
G373
O0%F&é
Chan
o0B&
QQes

. G798

o7l
c0oBs

i4:

CES

G263
1045

1247

1112

G514

0348
0422

o812
6734

¢718

478

1267
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04688
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0851
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LAEL VL UE DEFN REFERENCES PAGE 0OO:
20Be G134 0923 1094
OEZ4 1099 1037
O QiEDS ca4s  OOBT o147 0873 0932 1Z832
T DlEA G428 Qo7 0337 o372 0Z7 Gs2s 0387 0ER1
C - 0S%1  CQeZ4 CTED
3 cram G715 GTAT OB24 0243 0RI0
0930 GRIs  CER9
0728 orzZz GTEl
R Q101 0245 G443 0477 G490
3104
ERREX CaG3 G464 1392
ZRRIOR 0203 Q42 0572
ERFLNF o203 04463 G767
ERRMU T OS147 0931 QoBe OR19
ERAOH 0103 04461 1351
ERROA nlalnpe! Q468 (G531
ERRCRE QCas 0131 035355
ERRZN [alalpon c460 G441
ERAD T o4 0id4s Q091 Q177 1354
B T 2tlzar o437 GLEes
; 3 q

Co%% 1242
0362 0424
0271 0330 G713

= 527 027% 0491

=% CODE ¢ 0289 O2e7 0287 0343 03462 0770

=) o112 0218 0309 0432

e o124 Q3223 02%4

SHELZG Gi2ar 0326 O323

ERECSC D Q1iFZ 448 QOB2 0347 0351 0435 Q483

EXECE D COWCT Q263 C0BS

EXIT QlEE ca42 0427 C494 (0532 03835 0338

EXRTN G122 0342 0©144

EXRTHD O14A7 0344 0358

EXRTNG o154 0357 03222
. EXRTHA oCo2 G144 032C

EXTRAM R Q3ELSS 0102 0275 02348 03249 G608 G711 0742 0762 '
a0 A OOBLZY 0103 0S70 G&01 0610 0808 OB27 0917 Ge4s 1123 13
1329 1338 1385 '

FAalio R OO&ESS 0103 0S1ii 0522 0566 0%S68 1181 1187

Faciz2 R Qo24C” 0104 0SoB 0519

FaC2 8] O7FB’ 0102 0734 0746 07483 0812 0942 1240 12448 1325 13
Facd 8 081i¢° 0103 0741 0761 0944 1148 1151 i332 1389
Facsé ] Q3E4° 0103 0742 0762

Fal? R 0&TE 0103 1149 1152

FLAG R OiE27 0102 0272 0422 0430

GET1 R OBCCS 0109 1388

GETCSR R 02407 0109 081é

GETCH R 234 0109 G513

GETL1S CATE " 0837 0B84t

GETLLO Q300 0625 0759 0837

GETV 8 Q4EE” Q097 0B07 021ié

GETVL R O&B&T Q097 1161 1145

3 czraf 0545 OFa0

0% oOEs 0128 0876

GFOSUB 02L& 05986 0F4&2

GOSUBES QCEe7 0127 0584

GOSUBZ2 [aini= B 0600 0S8%

GOTE2 g31iar 0668 0672

FOT33 o3ZzE "’ 0677 O4&B2

GOTZS o234 0681 0873
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L ARnEL VaLiE DEFN REFERENCES - PAGE 004
1421
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~ CLCO
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Clos 7 0409 0391
o100 CaA56 G310 0743 OTAEB
Sig4 - $402 o292
3 garzc Q097 0311 0920
SER Q1= 0335 OwsT
TSRT R G114 0109 0318
AT R 0704 Q095 1202
EFs oos2 0122 0344 0398 0844
4B R OeFR¢ CO95 1194
SOCDE G527 0537 0942 , .
40D R o105 S 4
ERD R O744 7 0103 C17& 1295 : B
' A 0310 0102 ©349 064
05az” 0997 0338
O1Fa” 0453 0979 0988
R Q7EBCS 0101 1339 1349
QCC7 0140 0388 0263
R OO79&° 0096 1334
R C7DAC 0101 0731  i3&0
o0at 0130 0581
SUBXIT R OSSE~ 0111 0994 0995
Sy R C4Ea 0097 OB0& 0915
SYMB1G Q43E “ 0oB1S 0813
SYMB20 0418 " 0800 0810
THENS QCEO 0133 0825
TIMES Q&FC ¢ 1200 1042
o= OCB1 0134 0579
TRACE O20E - 04920 0365
TRACL Q176G 03465 0274 ,
TREMS 00=3 0123 0371 03%9&6 0782 0796 0936
UDF 0004s 04469 0800

VEPHD R 082&F 0073 Q&85 1236 1376 1422
VOPWD R GT7&CT 0093 1317 )

VERMAC M AQCO1 G003
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