240 FOR

250 HOME

260 FOR I =

270 HOME :

. FOR [
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(COVER FEATURE

TYPE-RIGHT

Cut vour debugging time in half! Ty
1S Y

catches Applesoft errors ¢

enter program lines.

pe-Right

n

hen you enter an Applesott
program, most of the errors
you make are typographical,
such as lcaving out a parenthesis or quota-
tion mark, or torgetting the dollar sign on
astring variable. The only way to find these
errors is to run the program and hope they
result in a syntax error. If they do, then you
have to search through your program for the
oftending line, correct the error. and run the
program again and again until all the crrors
arc gone. Wouldn't it be great if your com-
puter could issue an error message immedi-
ately alfter you enter a line that contains an
error? Type-Right makes it possible!
Type-Right is a machine language pro-
gram that you can install before typing in
an Applesoft program. It resides in high
memory. and examines cach line of Ap-
plesoft as you enter it. If Type-Right detects
an error n the line, it beeps and displays
the line with the error highlighted and a mes-
sage showing what kind of error was made.
This gives you the chance to correct the er-
ror immediately and then continue entering
vour program. Typc-Right can detect most
errors. including syntax errors and unde-
fined line errors. and will fNag calls to
machine language routines. Type-Right noti-
fies you of errors as you enter cach line,

saving you the time and frustration of look-
ing for them later

USING TYPE-RIGHT

Using Type-Right is very easy. Just
BRUN TYPE.RIGHT and it installs itself
in high memory. Now go ahcad and enter
your Applesoft program. When you press
Return after entering a program line, Type-
Right checks it for errors. Try entering the
following line:

10 X = "A”

Type-Right will beep and display the
following:

1 NUMERIC VALUE EXPECTED

10 X = "A”

The highlighted 1 indicates that there is one
error in the line. The error message tells you

If Tyvpe-Right detects an
error in the line, it beeps
and displays the line with
the error highlighted.

what kind of error it is. In this case. you
are trying to set a numeric variable equal
to a string value, so the message reads

‘NUMERIC VALUE EXPECTED." The
Applesoft line itself is displayed with the
crroncous section highlighted. In this case
the A and quote mark () characters are
highlighted.

You may now correct the line. Depend-
ing on what you intended. the correct line
could be:

10X = "A"
or
10 X3 = A"

If you want to disconnect Type-Right for
any reason. type Control-K followed by
Return. This completely removes Type
Right from memory. To reconnect Type-
Right you must BRUN it again.

Configuration Options

Some of Type-Right functions may be
turncd on or off by POKEs. tor exampic,
you may not want Type-Right to flag calls
to machine language routines. Table 1 shows
the locations to POKE to reconfigure Type-
Right. POKEL a value of 128 to turn the op-
tion on, or POKE a value of O to trn it off

T'he last three options shown in Table 1
require some explanation. If you turn these
options off. lines that contain the errors de
fined in the option will not be inserted into
the Applesoft program. These options are
on, normally, so that you can leave a hine
that contains an crror in the program, 1f vou
want. This is useful, especially in the case



of machine language calls, and sometimes
with undefined lines as well. For example,
if you enter the following as the first line
of a program:

10 GOTO 100

Type-Right will issue an undefined line er-
ror because there is no line 100. If you are
planning to enter line 100 later, you may
ignore the error message and continue. The
same is true of machine language calls.
There is no way for Type-Right to know the
correct format for a specific machine lan-
guage call you may have created. Type-
Right will flag the CALL instruction so that
you can double check it yourself, and once
you've checked it, you can continue enter-
ing the program.

Errors Type-Right Won’t Catch
Type-Right will find the majority of er-
rors, but it will also miss some types of cr-
rors. Here's a good rule of thumb: If
Applesoft would not recognize the error,
neither will Type-Right. The following, for
example, will not generate an error message:
Missing quotes at the end of a string, a
THEN without any following statements, or
leaving the dollar sign () off a string func-
tion. Lines such as these:
10 IF A$ = "ABC THEN PRINT A

20 IF A =5 THEN
30 AS = LEFT(Xs,3)

will therefore not generate error messages.
Type-Right also can’t find logic errors in

T’pe-Right naotities you of
errors as you enter each
line.

your program. It checks each line for in-
tegrity, but doesn’t check whether the line
makes sense in the context of the program.
Thus, entering line 30 in the following pro-
gram .\cglucul would nuot gCIICIHlU an crror
message:

10 FOR X =1 TO 500

20 PRINT X

30 NEXT Y

Type-Right will accept line 30 because it is
syntactically correct, but when you run the
program, you'll get a NEXT WITHOUT
FOR error because it expects a NEXT X
statement.

ENTERING THE PROGRAM

To enter Type-Right you have two op-
tions If you have an assembler, you may
enter the assembly language portion of List-
ing 1 and assemble it. Note that the program

TABLE 1: Configuration POKE Locations

Location*

S8A3A (35386)
$8A3B (35387)
$8A3C (35388)
$8A3D (35389)
$8A3E (35390)
$8A3F (35391)
$8A40 (35392
$8A41 (35393)

$8A42 (35394
$8A43 (35395)

$BAd4 (35396)
$8A4S (35397)

Function

Display syntax errors

Display machine language calls
Display undefined line errors
Sound for syntax errors

Sound for machine language calls
Sound for undefined line errors
Display line for syntax errors
Display line for machine language
calls

Display linc for undefined line
errors

Insert lines with syntax errors
Insert lines with machine language
Insert lines with undefined line
errors

*Location values are hexadecimal, followed by decimal equivalent in paremtheses.

1s too long to enter in a single source file.
Your assembler must be able to generate a
single object file from two source files.
Some assemblers use a chain pscudo-op at
the end of the first file (line 855), while
others require you to set up a third file that
includes the names of the two source files.
If you don’t have an assembler, or your as-
sembler can’t combine two source listings,
you may enter the machine language por-
tions of Listing 1 directly from the Moni-
tor (type CALL — 151 to enter the Monitor).
Save with:

BSAVE TYPE.RIGHT, A$8A00,L$B70

For help with entering Nibble listings, see
the Typing Tips section.

HOW THE PROGRAM WORKS

Type-Right works by first installing itself
in high memory (at $8AM)) and changing
the input/output (I/O) hooks so that Type-
Right can intercept each line of Applesoft
as it’s entered. This all happens in the in-
itialize routine, in lines 86-112 of Listing 1.

Whenever a program line is entered, the
intercept routine (line 158) is executed. This
routine reads the entered line number (line
181), tokenizes the linc (line 182), and
checks to see if Type-Right has been
damaged (line 184). If Type-Right is dam-
aged, it's removed from memory and an er-
ror message is displayed. This could happen
if your Applesoft program resets HIMEM
and then stores some variables in the space
where Type-Right resides.

Assuming all is well, the intercept rou-
tinc continues at line 187, checking the
syntax of the entered line and determining
whether or not the line should be inserted
in the program in lines 188-201.

Lines 211-236 remove Type-Right in
response to a Control-K command or a

checksum error. Lines 238-255 calculate the
checksum of Type-Right to determine if it’s
been damaged.

Lines 274-341 save the current status and
Applesoft data before checking the entered
line, and then they check the tokenized line
in the input buffer and restore the Applesoft
status and data. Lines 375-407 produce the
various sounds used by Type-Right to indi-

S ome of Type-Right's
functions may be turned on
or off by POKEs.

cate different types of errors, and lines 411-
560 list the Applesoft line, showing the er-
rors in inverse text. Lines 569-853 contain
all the keyword checks.

In the second source file, lines 7-38 check
for the end of a command and issue an er-
ror message if necessary. Lines 42-135
check for undefined lines. Lines 139-170
check expressions and their types, and lines
172-453 make additional checks of expres-
sions, operations, and functions. Lines 457-
510 are responsible for displaying the errors
in inverse. Lines 529-652 display the vari-
ous error messages, lines 658-721 contain
the index to the keyword checks, lines 725-
734 contain the priority of the various oper-
ations (the order in which they are per-
formed). and lines 740-774 contain the text
for all the error messages.



LISTING 1: TYPE.RIGHT

SOURCE FILE: TYPE . RIGHT.S)
SOURCE FILE. TYPE RIGHT S2

35 ZREG1 EQU 369
36 ZREG2  FQU 302
37 INVFLAG FQU 304
38 SPCFLAG EQU 306
39 ERRSYM1 EQU SQ@B
40 ERRSYM2 EQU $@9
41 ERRSYM3 EQU  s@a
42 ERCOUNT EQU $@B
43 TYP STR EQU  s11
4a cH QU s2s
45 [NVBYTE EQU  $32
45 LINENUM EQU 350
47 PROGRAM EQU  $67
48 LOMEM  FQU  $69
49 HIMEML EQU  $73
50 CHRGET EQU  3@0B1
51 CHRGOT EQU SQPBT
52 CHRPTR EQU 388
53 FLASHBT EQU $F3
54 STACK  EQU SFB
55 CHBd  EQU 1403

57 1/0 USAGE

59 SPKR  EQU  $CB30

61 ROM USAGE

63 OUTWEM EQU sD&LO
€1 FRITOR FQU  $D43C
65 [NSERTI EQU 3$D46C
66 PARSE EQU  3D559
67 RGETLNO EQU $DAOC
68 SPACOUT EQU 3SDB57
69 cout FQU SDBSC
70 ABC CK  EQU SEDTD
71 TO.REAL EQU SE2F2
72 PRTAX  EQU SED24
73 NORMAL FQU SF273
74 INVERSE EQU SF277
75 HIMEM  EQU sF289
76 PREL2  EQU 3F94A
77 RWALT EQU SFCAB
78 CROUT EQU sFoBB

79 RTS EQU SFFS58
80
: 81
NEXT OBJECT FILE NAME 1S TYPE RIGMT
82 ORG 38200
83
B4 . INITIALIZE
85
BAOO:AS 73 B6 START  LDA  HIMEML
8A0Z 8D 46 BA 87 STA  HIMSAV
BAOS A8 T4 88 LDA  HIMEML41
8407 8D 47 8A 89 STA  HIMSAV+1
BAGA A9 8A 20 LDA  A<START
BAOC:AD 0 91 LDY  A>START

1

2.

3 .« TYPE RIGHT BY GRANT STEVENS

4 .« INTERACTIVE APPLESOFT SYNTAX CHECKER

5 . COPYRIGHT (C) 1987

6 - BY MICROSPARC. INC CONCORD . MA

7 .

8 . THIS PROGRAN SCANS APPLESOFT UTILRAM LINES AS THEY
9 . ARE ENTERED. LOOKING FOR ERRORS TF ANY ARE FOUNOD
1@ .

n . THE SPEAKER WILL SOUND

12

13 - - A MESSAGE WILL BE DISPLAYED. INDICATING THE

14 . NATURE OF EACH ERROR

15 «

16 « - THE LINE AILL BE LISTED WITH THE ERRORS

17 . HIGHL IGHTED

18 -

19 . IF DATA IS PASSED TO A MACHINE LANGUAGE PROGRAM
20 . VIA TEXT FOLLONING A "CALL" OR "&' COMMAND TMIS
21 . WILL BF TREATED AS AN ERROR THE NESSAGE “NL DATA
22 .« IGNORED™ WILL BF DISPLAYED. AND A DISTINCTIVE

23 . SOUND WILL INDICATE THIS SITUATION

24 .

25 . A THIRD SOUND INDICATES THE UNDEF D LINE ERAOR

26 -
27 . THIS PROGRAW MAY BE DIS(.W(ECTEU BY TYPING CONTROL-K
28 . THEN RETURN. AT THE °|* PRONPT

29 .

30 i ciaerssssanesnassserys Gersesrecesvansen

31 . APPLE TOOLKIT ASSEMBLER

32

33 RAM USAGE

34

GENERAL PURPOSE REGISTER

GENFRAL PURPOSE REGISTER

TO HIGMLIGHT ING ERRORS

TO HIGHLIGHT NISSING ITEMS

UP TO 3 SYMBOLS TO BE

PRINTED IN THE “TEXT

EXPECTED" ERROR NESSAGE

NO OF FRROAS THAT OCCURRED IN LINE
FLAG INDICATES STYRING/NUMERIC TYPE

‘HORIZONTAL POSITION OF CURSOR

TO HIGHLIGHT DISPLAY OUTPUT

LINE NUMBER (AS IN GOSUB 510)
START-OF - PROGRAM POINTER

START OF DATA STORAGE

END OF DATA STORAGE

“GET NEXT PROGRAM BYTE™ ROUTINE
"RE-GET LAST BYTE™ ROUTINE
APPLESOFT PROGRAM COUNTER

FOR FLASHING DISPLAY OUTPUT
STORAGE FOR S-REG IN CASE OF ERROR
30-COLUMN HORIZONTAL POS OF CURSOR

SPEAKER OUTPUT ADDRESS

OUT OF MENORY ERROR
NORMAL CNTRY TO APPLESOFT
INSERT LINE INTO PROGRAM
TOKENIZE THE INPUT BUFFER
GET ENTERED LINF NUMBER
OUTPUT A SPACE

JOUTPUT A CHARACTER
.CHECK IF CHAR IS ALPMA (C-SET « YES)

CONVERT INTEGER TO REAL

PRINT INTEGER VALUE FROM & & X
SET NORMAL DISPLAY MODE

SET INVERSE DISPLAY MODE

MAKE ROOM FOR UTIL

PRINT SPACES (QUAN IN X-REG)

:DELAY FOR SPEAKER TIMING

OUTPUT A CARRIAGE RETURN
ROM RYS INSTRUCTION

SAVE OLD HIMEW IN CASE

. ME ABORT UTIL

SET UP HIMEM
TO MAKE ROOM FOR PROG

:C9
Fo

AD

48 8A

£ £ 22 % E8 8% 3%

o9
AR

114

116
117

118
SNMSG DFB 530

119
128
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135

136

137
138
139
140
141
142
143
144
145

147
148
145
150
151
152
153
154
155
156
157
158
15

160
161
162
163
164
165
166
167
168
169
179
171
172
173
174
178
176
177
170
179
180
181
182
183
184
185
186
187
188
189
198
191
192
193
154
185
196
197
198
199
280
201
202
293
2@

295

[}
START @ CUP  HINENL <)

START 1 JSR TO REAL

MLMSG  DFB 580
ULMSG  DFB  $30
SNBELL DFB 330

MLBELL OFB $80
ULBELL DFB $80
SNLIST DFB 330
NLLIST DFB 380
ULLIST DFB  s30
SNINS  DFB 330

MLINS  DFB  $30
ULINS  DFB 580

ULERR  DFB 300
SNERR  DFB 3580
CKSUM  DFB SO0
146

CSUMBGN FQU  «

INTRCPT STA  AREG

INCPT 1 PHA

INCPT 2 CNP K508

LDX $BFOQ
CPX  nsaC ;IS PRODOS ACTIVE?
BNE  START . O NO-O K. AS IS
DA T<START -$0400 = YES- LOWER HIMEN
TO MAXKE ROOM FOR GP BUFFER

BCC START.L

BNE  START.2 ((BUT DON'T INCREASE HIMEM
CPY HINENL . OR PREVIOUSLY INSTALLED
BCC START.2 : PROGRAMS NAY BE THREATENED)

CCONVERT NEA HIMEM VALUE TO REAL

JSR HINEN CAND INSTALL IT
SIA’".I JSR  CALCSWM JCALC & STORE CMECKSWM
STA CKSUN
LDA 7s4C JSET UP JUNP TO
STA  $C5 INTERCEPT PROGRAM
LDA  #=INTRCPT . LINES AS THEY ARE
STA sC6 . ENTERED
LDA  A<INTRCPT L CINTERCEPT IS IN CHRGET ROUTINE)
STA  sC7
RTS ;GO BACK TO APPLESOFT

USER-CONF IGURABLE OPTIONS DATABASE

(HI BIT SET = VES)
THESE OPTIONS MAY BE SELECTED AT
ASSEMBLY TINE OR "POKED" DURING OPERATION

ISHALL SYNTAX ERROR MESSAGES
BE DISPLAYED?

ML DATA MESSAGES?

UNDEF 'D LINE MESSAGEST
JSMALL SPEAKER SOUNOD
UPON SYNTAX ERROR”

3 UPON ML DATA "ERROR™?

UPON UNDEF ‘D LINE ERROR™
JLIST LINE IN CASE OF SYNTAX ERROR?

TN CASE OF WL DATA?

IN CASE OF UNDEF'D LINE”
JSHALL LINES WITH SYNTAX ERRORS BF
INSERTED INTO THE PROGRAM?

LINES WITH WL DATA?

LINES WITH UNDEF'D LINE NUMBERS?

PROGRAM DATA
HIMSAY  OA $0000 :SAVE HIMEM IN CASE WE KILL PROG
AREG OFB 360 ISAVE A-REG WHILE WORKING
SAVCPTR DA $800¢ :SAVE CHRPTR WHILE WORKING
SAVINVE DFB SO0 ISAVE INVERSE FLAG WHILE WORKING
SAVFBYT DFB 300 (SAVE FLASH FLAG WHILE AOR¥ING
MLERR  DFB  $00 (ML DATA ERROR FLAG

JUNDEF 'D LINE ERROR FLAG
ISYNTAX ERROR FLAG

(BEGINNING OF INTEGAITY.CHECKED AREA

INTERCEPT ROUTINE - -WHENEVER PROGHAM LINES
AND CERTAIN OTHER LINES ARE ENTERED. THIS
ROUTINE IS EXECUTED IGNORE ANYTHING
THAT 1S NOT A PROGRAM LINE 04 CONTROL K
SEND PROGRAM LINES ON TO BE SYNTAX-CHFCKED
DISCONNECT UTIL ON CTRL-K

(PRESERVE ACCUMULATOR
PLA (CHECK RETURN ADDRESS ON STACK
CNP ¥>3D4aA2 iWAS “JSR $@@B1° EXECUTEC 8Y THE

BNE  INCPT 1 : ROM EDITOR COMMAND AT SD44A7
PLA {(PULL AND RESTORE WI

PHA . STACK BYTE [F NECESSARY)
CNP Ne3DAGA42 [ (CHECK HI STACK BYTE)

PHP

LDA  #>$DA8A+2  :(RESTORE WI STACK BYTE)

PLP

L (RESTORFE STACK RETURN ADDRESS)

BNE  INCPTL JBACK TO APPLESOFY IF NOT FROM $D44A
JSR INCPTI IS THIS A NUMBERED PROGRAM LINE?
BCS INCPT. 2 ; NO-DON'T TOUCH IT

PLA i YES-SYNTAX-CHECK IT

PLA . POP RETURN ADDRESS

JSRINCPTI JRESTORE ACCUMULATOR AND STATUS
LDX NSFF

STX 76 (CLEAR CURRENT LINE NUNBER

LDX sar

STX 569 JCLEAR LOMEW

LDX $BO

STX $6A (Kl BYTE TOQ

JSR RGETLNO (READ THE ENTERED LINE NUMBER

JSR PARSFE JTOKENTZE THE LINE

STy ser

JSR  CALCSUM JRECOMPUTE THE CHECKSUM

CNP  CKSUM iHAS PROGRAN BEEN BOMBED?

BNE  KILLC © YES-KILL PROG

JSR PGMLINE (SYNTAX-CHECK THE INPUT LINE

LDA  SNINS

EOR %380 LIS INSERT WITH SYNTAX ERROR DISABLED?
AND  SNERR :DID SYNTAX ERROR OCCUR

BNI  ED : YES TO BOTH SO DON'T INSERT LINE
LDA  WLINS

EOR ¥580 ;IS INSERT WITH ML DATA DISABLED?
AND  NLERR (DID ML DATA OCCUR?

BNT  ED . YES TO BOTH SO DON'T INSERT LINE
LDA  ULINS

EOR ¥580 LIS INSERT WITH UNDEF D STMT DISABLED?
AND  ULERR :OID UNDEF 'O STMT OCCUR?

BNL ED . YES TO BOTH SO DON'T INSERT LINE
JNP  INSERTY S INSERT LINE INTO PROGRAM & END
INP  EDITOR (DON'T INSERT LINE. JUST END

;IS THIS LINE CTRL -®?

BEQ KILLX : YES-KILL UTIL

206 INCPT1 LDA AREG



LISTING 1: TYPE.RIGHT (continvea)

EABE
BABY ¢

887¢C
8330

3
€9
60

a0
2

(A0
A9

107
43

43

(85

as
ar
20
EL)
20
&
a5

o
52
45
85

45
56

120

s
85
&0
20

e

5:20

C9
na

AS

120
120

18
AS
&5
AR

e
k1)
cs
£9
Ccé
00
<y
13

5C

5t
L

L)
o0
o1
70
0w

oo

L
o
o

k3

a3
a0
40
52
52
B
49
82
&F
e

53

(3]
L1

aa
A
€2

0a

45
53
20
82
20
L)
4
a5
56

334

207
208
209
210
2t
202
s
s
s
s
2
218
215
220

26y
266
263

src
sac
RYS

Ly
ore
Loy
LoA
STA
LoA
STA

xic

I

KELL 3

K 2
caLCSUM

Csum

VESSAGE

KiLiNSG fQu
KCMSG  EQU
OF8
oct

KMWSG  EQU
ofs

oc1

sereans

50D

TKCNSG
s$2c
AKNNSG
5338
CS
"IES
$Cs
»500

sc?
KILLNSG ¥

cout

KILL 1
HIvEM
#A>START
KiLL 2
HINEML+)
TLSTART
KiLL 2
HIMSAV.1
MINsav
TO REAL
HiNEW
EDITOR

>CSUMBGN
¥ >CSUMEND

" <CSUMBGN
500
ZREGI+1
#>CSUMEND
ZREGI

1300
(ZREGY) ¥
Csum )
ZREG1+1
ZREGI«)

4 <CIANEND
s

TEXT

s KILLMSG
$07

«-KILLwSG
se7

ceer

RESTORE ACCUMULATOR AND STATUS

SSELECT "CMECKSUV ERROR™ MESSAGE

S IGNORE NEXT LINE
(SELECT "USER REQUEST™ MESSACE

DISCONNECT UTIL'S INTERCEPT

(GET A CHAR OF THE SELECTED MESSAGE

LDISPLAY "KILL' MFSSAGE

CACVANCE TO NEXT CHAR

(AAS THIS TME END OF MESSAGE?
NO. GO AROUND AGAIN

1S HINEM STILL WHERE WE PUT (T7
NOSLEAVE 1T ALONE

(CHECK K1 BYTE T0O)

VES MESTORE 1T AS

SEFORE STARTING UTIL
CONVERT NCA MINEM VALUE TO REAL
INSYALL NEW MInEM
IRETURN TO APPLESOFT

CAINITIALIZE ZREGE AMO Y- INDEX
SSUCH THAT . 2REGE » ¥

= STARY OF CMECKSUM-PHROTECTED AREA
JAND - ZREGY LO « @

. = ENO OF ARFA. LO BYTE ONLY

(CLEAR CHECKSUM RESULT

TSUM INT ONE BYTE

ADVANCE TO NIEXT BYTE

QIO WE ADVANCE TO PAGE BOUNDARY?
YES INCK Wi BYTE OF ADORESS

REACH [ND OF PROGRAM YET?

NO-KEEP GOING
YES.END WITH CHECKSIN IN A-REG

'CHECKSUN FRACR - UTIL REMOVED®

‘USER REQUEST - UTIL REMOVED®

: PROCESS PROGRAM LINES - -WHENLVLR PHOGRAM LINES
H ARE ENTERED. THIS ROUTINC IS EXCCUTLD.
SYNTAX-CHECK THE TOKENIZED PROGRAN LINEC CURRENTLY

IN TME INPUT BUFFER

POMLINE JSKR
Jse
DA
sTa
sTA
STA
sTA
Jsa
PGNL 3 ISR
ISR
o
BNE

LDA
BEQ
ISR
ISR

JSR
Ars

SAVSTAY CLC
Loa
ADC
TAY

SAVSTAT
CLRINVF
500
ERCOUNT
NLUER®
ULERR
SNERR
NORMAL

COMMAND
CHRGOT
#3290
PGNL 3

ERCOUNT
PGML 5
BELL
ERLIST

RESTORE

LosEW
360

LSAVL SONML LYATUS REGISTESS
CLEAR DATA ARLA

(CLEAR [RAOR COUNT

(CLEAR ML DATA FRAOR FLAG
(CLEAR UMDFF 'O LINE ERROR FLAG
LCLEAR SYNTAX ERROS FLAG

(SET NORMAL DISPLAY MOOE

CHECK ONE COMVAND

CHECK BYTE AT END OF COMMAND

(WAS 1T FNO OF LINE?

© NO-CONTINUE TO NEXT COMMAND

(WERE ANY LRRORS FOUND IN THIS LINE?
NO-EXIT

YES-SOUND SPEAKER
AND DISPLAY THE ERRORS

(RESTORE STATUS REGISTERS

SAVE SOME STATUS & DATA YO BI RISTYORLD
BEFORE CONTROL IS RETURNED TO APPLESOST

CAT LEAST 36Q BYTES ARE REQUIRED
(BETWEEN LOMEM AND MIVENR

BB81 A
8083 69
BO8s CS
8087 90

S *3
1"
69
an

285388832 2r2es

»
o

30

LL]
10

A
8A

8

s

238 333 2R3 O

FC
e

£r o2

415

NEMERR o
\ RESTORE

RESTORE LDA
STA
LDA
STa
Loa
STA
Loa
STa
wr
Loa
STA
DEY
BPL
RTS

LONEMe 1
"800 1S THERE ENDUGH MEMORY
HINEML L . TO DO THE SYNTARX CHECK?
SAV. 0 YES CONTINUE
EWERR NO-GIVE ERROR MESSAGL
HivEwm
" urRR
"
ey MOVE $20 BYTES OF ZERO PAGE
(Lovem) v 10 FREE SAM FOR STORAGH
ADVANCE TO NEXT BYTE
SAV 1 CONTINUE TILL ALL $S20 BYTES ARE wOvT
CHRPTR
SAVCPTR (SAVE CURRENT VALUE OF
CHRP TR (PROGRAM COUNTER
SAVCFTRL
inwoYTE
SAVINVD (SAVE CURRENT VIDEQ DISPLAY MOOE
FLASHAT L (NORMAL  INVERSE . FLASH)
SAVFRYT
(INITIALIZATION IS COMPLETE SO £X1T
QUTMEM g F MEMORY ERROR

STATUS & DATA FOR APPLESOFT'S USE

SAVCPTR
CHRPTIR
SAVCP TR
CHRPIN.
SAVING
INVBYTE
SAVFBYT
FLasaT
B
(LOMEN) ¥
00, Y

RESTORE PROGRAN COUNTER

(RESTORE VIDEO DISPLAY wOE

RESTORE 320 BYTES OF ZFRO PaGrK

AST )

CLEAR THE DATA AREA FOR STORAGE OF FLAGS
INDICATING AMICH PARTS OF THE PROGRAM L INF
ARE TO 81 LISTED IN INVERSE

CLRINVF CLC
LD&

STA

CLF 1

Lowrm
"
INVELAG SET UP POINTER FOR " INVERSL®
LOMEm. ) DATA AREA (AFTER LEAVING 320 RYTIS
50 FOR STORAGE OF Z P BYTES 300.1F)
INNFLAGHL
INFLAG
"
SPCFLAG SET UP PTR FOR NO HIGHLIGWT
INVELAGeL ITER® DATA AREA. $20 BYTES AFTER
100 START OF "INVERSE™ AREA
SPCFLAGeL
var
300
(INVFLAG) ¥ (NOM CLEAR THE ~INVERSE" AND

L UMIGMLIGHT MISSING ITEM® ARCAS
o

SOUND THE SPEAKER  USING THE TONES
INDICATING THE MIGHEST PRIORITY

ERROR THAT OCCURKED

PRIORITIES ARE

1 - SYNTAX & TYPL MISMATCH

2-M

DATA

3 - UNDEF D LINT NUWBER

BELL L0A
ANO
BeL
JSR
Jnp
Loa
AND
BPL
JSR
JSR
JNp

BELL 1

BELL 2

sELLl
BELLL 2

RTS!

BELLZ
BELL2.1

Loy
LOA
JSR
BIT
DEY
BNE
RTS

LIST THE

ERLIST 1DA
AND

SNERR (DD SYNTAX EFROR OCCUR?
SaBELL LIS BELL ON SYNTAX EAROA ENABLED'
SELL L . NO
BELL2 : YES TO BOTH. SO SOQUND
arcLy © PRIORITY #1 BELL. MI-LO
NLERR DID ML DATA ERROR OCCUR?
MLBELL 1S BELL ON VL DATA ENABLED?
BELL .2 . NO
BELL2 YES TO BOTH, SO SOUND
[N PRIORITY ¥2 BELL: WI[-LO M1
BELL2
ULERR DID UNDLF ‘D LINE CCCURY
uLerLL 15 BELL ON UNDEF 'C LINE ENABLED?
RYS) ~o
oLl YES TO BOTH, SO
BiLL2 PRIORITY #3 BELL LO.WI.LO
BrLLt
AL TOGGLE SPEAXER 382 (128) TINES
"ot SOF = 728 Mz = "LO" PITCH
ReALY (DELAY BEFORE EACH TOGGLF
SPRR TOGGLE SPEAXER

DONE IT 320 TIVES YET?
BELLL CNO. 0O IT AGAIN

YES-ExXIT

e JTOGGLE SPEAKER S8Q (12a) TIMES
150C 130C = 937 Mz = “HI" PITCH
RWALT iDELAY BEFORE EACH TOGGLE
SPKR i TOGGLE SPEAKER

(DONE IT $80 TIMES YET?
BELLZ ) ; NO, DD IT AGAIN

o YES.EXTT

ENTERED LINE, SHOWING ERRORS IN INVERSE

SNERA (D10 SYNTAX ERROR OCCURY

SNLIST SIS LIST ON SYNTAX ERROR ENABLED®
ERLISTL . YES YO BOTM SO LIST LIM

wLERE ;010 ML DATA ERROR OCCUR®

woLisT (1S LIST ON WL DATA ENARLED?
ERLISTL : YES TO BOTH SO LIST LINE



BC50

8CEL
BCE2
8CE3
BCE4
8Ces
8CE9
BCEA
8CER
8CEC
BCEC
8CEC
8CEC

AD
20
0
60
20
20
AS
A6
20
20

tA9
1A2
:85

86

20
20
Fo
24
36
20

120

20

120

2¢

12e

20
2@

F@
129

2¢
<9
Fa
20
4c

20
4C

20
co
90
60

20
co
Fo
60

48
20
AS
48
AS
48
20
A2
20
€8
85
68
85
68
69

48
38
as
Fo
AS
ES
AB
68
60
A9
ED
AB
68
(1

C 20

c9
90
48
20
20
(1]
20
20
20
60

c9
80
4C
AA
AS
85
5
Ad

aF
a2
81

L1
73
51
50
24
57

0l

73
88

D7

09

D7
0a
a

&8
32

73
0s
4R

24
07
27
24

aF
78

B85
80
12

57
AD

05
B3
LY

&0
03
sC

Do
00
o1
L]

F2
C

F2

8c

30

F2
o0

F2
FD

8C

9

0s

8C

o8
8C

80

8C
ng

DB

417
418
41§

421

485
486
487
488
489
438
491
492
493

495
496
497
498
499

501
502
501
804
505
506
507
508
509
510
511
52
513
514
515
516
517
518
519
520
521
522
523
524
525
526

528
529

530 |

D1D UNDEF'D LINE OCCUR?
IS LIST ON UNDEF 'O LINE ENABLED?
YES TO BOTH SO LIST LINE

NO EXIT
OUTPUT A CARIAGE RETURN
SET NORMAL VIDFO MODE

PRINT LINE NUMBER
PRINT A SPACE

POINT TO START OF [NPUT BUFFER
AT 30200 (LESS 1 = 3OLFF)

GET A CHAR FROM INPUT BUFFER
HIGHLIGHT SPACE BEFORE CHAR?

NO GO RIGHT TO PRINTING CHAR

YES. WAS INVERSE ALREADY SET?

NO  JUST PRINT INVERSE SPACE

YES. PRINT A NORMAL SPACE FIRST
CNEXT LINE [F NO ROOM FOR A SPACE
PRINT A NORMAL SPACE
SET INVERSE NODE
NEXT LINE IF NO ROOM
PRINT INVERSE SPACF
BACK TO NORNAL MOOE
HIGHLIGHT THIS BYTE?
NO-SKIP

YES-SET INVERSE MODF
NHAT CHAR WERF WF PRINTING AGAIN?
LNAS IT END OF LINE?

YES- END

NO-LIST THIS BYIE

AND ADVANCE TO NEXT BYTE

FOR A SPACE

(GO BACK TO NORMAL DISPLAY MOOE
.CARRIAGE RETURN & EXIT

SPACES RENAINING ON THIS LINE
NEED TO?

IF NOT GO TO NEXT L INE
(HOW NANY SPACES TO EDGE OF SCREEN?
.ENOUGH FOR THE LONGFST XEYNORD?
. NO-NEXT LINE
YES-DO NOTHING

(HOW NANY SPACES TO EDGE OF SCREEN?
LANY AT ALL?

© NO-NEXT LINE

. YES-DO NOTHING

RETURN AND INIT NEXT LINE

(PRESERVE ACCUMULATOR
(CARRIAGE RETURN TO NEXT LINE

:SAVE CURRENT DISPLAY MOOE
(NORMAL . INVERSE, FLASH)

JSET NORMAL MODE
LSTARY NEXT LINE NITH 5 SPACFS

.RESTORE DISPLAY MODE

.RESTORE ACCUMULATOR
ZAND EXIT

SPACES BEFORE RIGHY EDGE OF DISPLAY 1S REACHED”

.PRESERVE ACCUMULATOR

:1S 80-COLUNN MODF ACTIVE®

: YES. GO TO B80-COL ROUTINE

(RIGHT EDGE OF 40-COL SCREEN
NINUS CURSOR POSITION

. EQUALS SPACES TO GO

:RESTORE ACCUMULATOR

CAND EXIT WITH ANSWER IN Y-REG

:RIGHT EDGE OF BO-COL SCREEN

. NINUS CURSOR POSITION

. EQUALS SPACES TO GO

(RESTORF ACCUMULATOR

CAND EXIT WITH ANSWER IN Y-REG

PROGRAM L INE

JASCIL OR TOKEN?

: ASCLI SO GO PRINT

;. TOKEN

:SPACE PRECEDES KEYWORD

160 TO NEXT LINE IF THIS LINE DOESN 1
HAVE ENCUGH ROOM FOR A KEYWORD

{PRINT KEYWORD

JRETURN 1F AT END OF SCREEN

iSPACE FOLLOAS KEYWORD

IAND EXIT

1

;IS THIS BYTE ASCI1 OR TOKEN?

. ASCIT, SO JUST PRINT IT
TOXEN, SO FINO IT IN TABLE

ISET UP STARY OF TABLE
. ADDRESS $DODO

LDA  ULERR
AND  WRLLIST
BMI  EARLISTL
RTS
ERLIST]1 JSA CROUT
JSR NORMAL
LDA  LINENUM+I
LDX  LINENUM
JSR  PRTAX
JSR  SPACOUT
DA #3D1
LDX #S$FF
STA  CHRPTRe!
STX CHRPTR
ERLST 1 JSA CHRGET
JSR  GETSPC
BEQ ERLST 3
BIT INVBYTE
BNI ERLST.2
JSR  NORMAL
JSR  CRON4Q
JSR SPACOUT
ERLST 2 JSR  INVERSE
JSR  CRON4Q
JSR  SPACOUT
ERLST 3 JSR NORMAL
JSR  GETINV
BEQ ERLST.AQ
JSR  INVERSE
ERLST 4 JSR CHRGOT
CNP 4300
BFQ FERLST §
JSRLISTI
JNP ERLST )
ERLST 5 JSR NORMAL
JNP - CROUT
ARE THERE ENOUGH
TO PRINT WHAT NE
CRON34  JSR  SPTOGD
CPY A7
BCC  CRON 1
RTS
CRON4D  JSR  SPTOGO
CPY ro
BEQ CRON.1
RTS
CARRIAGE
CRON 1 PriA
JSR CROUT
LOA  INVBYTE
PHA
LDA  FLASHBT
PHA
JSR NORMAL
Lox rs0%
JSR  PRBL2
PLA
STA FLASHBT
PLA
STA INVBYTE
PLA
RTS
HON MANY
SPTOGO PHA
SEC
LOY CH
BEQ SPTG 1
LDA  +30-1
S8C CH
Tay
PLA
RIS
SPTG 1 LDA *80-1
S8C  CH8D
TAY
PLA
RTS
LIST ONE BYTE OF THE
(BYTE IS IN ACCUMULATOR)
LIST) JSR  CRON4O
CN? %580
BCC  LIsST2
PHA
JSR  SPACOUT
JSR CRON34
PLA
JSR LIST2
JSR  CRONSQ
JSR  spacout
RTS
LIST2  CwP  ~s80
BCS LIST2 1
Jup  cout
LIST2 1 TAX
LDA nsDQ
STA ZREGI
STA  2REGL+]
LDY aso@

FIND A KEYWORD IN KEYWORD TABLE AND PRINT T

C(INDEX NUMBER OF DESIRED KEYWORD IS IN X-REG)

8015
8&n1s
BDle
8018
BULA
6018
801D
&N1F
8021
8022
B2
8026
8026
8028
8029
Bo2C
8020
802€
8n3n
8031
8n13t
80131
8031
8021
8031
8034
8026
8037
BO3A
803C
8030

8030
8D30
8030
8030
8D30D
8030
8030
8D3F
8néep
8043
8045
8047
B804S
8DaC
804t
ans1
8052
8054
8055
8057
8058
8059
8D58
8psC
805D
8060
8061
8064
8D65
8068
8D68
8068
8060
80/0
80/2
8D75
8D78

8D78
8D78
8D/8
8078
8078
8D78
8078
8078
BD7B

8070
BDBY:
BDB3:

BD8S

1 18
spsg:
8080 :
ED9C:
B8D92:

BD9S
8095
8097
8094

809t
80AL
BDAS
BDA7
8DAY
BOAA

SDAA
Fe

8DAD
SOAF
8081
8083
80BS

8087 :
80BA:

8080
8DCO
8DC3
8DCS
8DC7

ca
10
B1
o8
€6
D
F6
28

1Q

81
08
29
(2.}
28
1@
60

29
31
62
22
31
62

BA
86
20
Fo
co
90
20
A2
4C
AB
A9
18
A9
48
98
10
OA
A8
B89
s
89
a8
4ac

20
80
20
A2
ac
ac

20
A9
20
20
A9
20
20
A9
20
o
w

FO
20
BO

A9

4C

20

2¢
0e

-6Q

2¢

4]
Fe
c9
oe
20
29
ac
20
cs
FD
<9

ot
[

00
02
o1

Faé
tr

o0

AA
04

AL
06

F8
81

F?
co
e8
83
e7
ce

70
o8

AQ ¢

o8

BA

52
0o
86
oE

86
AE
cr
94
17
aL

12
70
5

C2
52
92
F8

92

93

Lan

(3]

92
BF

92

8F
20

BF
°0

90

EQ

92

BF

91

531

532

813

534

535

536

537

538

539

542

541

542

543

544
545

546

547

548
549
550
551

552
553

554
555
556
557
558
859
560
sel

562
563
564
565
566
567
568
569
570
571

572
573
574
379
376
527
578
579
580
581

582
583
584
585
586
587
288
589
590
591

592
593
594
595
556
597
598
599
500
6e1

602
b3
604
605
506
687
608
609
610
611
612
613
€14
615
616
€17
618
619
620
621
622
623

LIST2 2 DEX FOUND KEYWORD YET™
BPL LIST2 8 YES, GO PRINT IT
LIST2 3 LDA (ZREG.),Y NO  XKEEP LOOXING
Pue
INC  2REG) POINT TO NEXT CHAR
BNE  LIST2 4 IN KEYWORD LIST
INC  ZREG14+1 M1 BYTE T0O
LI1ST2 4 PLP IS THIS THE LAST CHAR OF A KEYNORC'
BPL  LIST2 13 NO-LOOK AT NEXT CHAR
8vMl  LIST2 2 YES-GET NEXT KFYWORD
LIST2 5 LDA (2REGL) Y (GET A CMAR OF KEYNORO
PHP
ISR couT PRINT T
INY LJADVANCE TO NEXT CHAR
PLP LEND OF KEYRORD?
BPL LIST2.5 . NO-KEEP PRINTING
RTS YES AE RE DONE
GET THE STATUS DF THE INVERSE FLAG FOR THE
CURRENT BYTE AND SPACE PRECEDING CURRENT BYTF
7-FLAG IS CLEAR IF INVERSE. SFT IF NORMAL
GETINV  JSR FLAGADR FIND 'INVERSE' DATA BIT IN TABLE
ANO  (INVFLAG) ¥ SET Z FLAG APPROPRIATELY
RTS
GFTSPC  JSR  FLAGADR FIND “INVERSE SPACE”™ DATA BIT
ANO  (SPCFLAG, ¥ SET Z FLAG APPROPRIATELY
RTS2 RTS
SCAN ONL COMMANC 0K LXRORS SLND ERFOR WESSAGES TO
THE SCREEN  AND SET P FLAGS SHOWING WHICH PARTS OF THE
LISTED LINE CONTAIN TRRAORS AND SHOULD BE NISPLAYED
IN INVERSE
CONNAND  TSX
STX  STACK SAVE STACK POINTER IN CASE OF ESRO
JSR CHRGET GET SIRST CHAR Of COMMAND
BFQ RTS2 BLAN< CONNAND - DO NOTHING
CMP ¥sSCO A LEGAL KOCYWORD TO BFGIN COMMAND™
BCC CMD YES - CONTINUF
JSR  SETINV NO ™IGHLIGMT ERROR
LOX  9IKMBEGIN SELECT ERROR VESSAGE
JUP ERROR AND PRINT 1T
cwp 1 TAY SAVE THIS COMMANC
LDA  4<EOC CK-1  PUSH A SURROUTINE ADDRESS ON STACK
PHA SO ONCE SYNTAX CHECK IS COMPLETE
LDA  7>EQC Ck | END OF CONMAND CHECK WILL FOLLON
PHA
Tra 1S THIS COMMAND ASCI] OR TOMEN?
BPL LETY ASCID SC LT MUST BE A COMN
ASL A TOKFN S0 LFT'S CHECK IT out
TAY
LDA  TINDEX+1. Y LOAD ACORFSS FROM TABLFE AND
PHA SET UP A 'RETURN ' TO TWE CHECK
LOA  INDEX Y FOR THE RETRIEVED TOXEN
PHA
JWP  CHRGET CJUMPT O INTO THAT CHECK
LET) JSR  ABC CK A LETTERT
BCS LET1 L YES CHECK 1T AS A "LET  CONMAND
JSR  SETSPC NO HIGHLIGHT ERKOR
LCX  AKwvLXpP SELECT "KLYWOHD OR VARIABLE EXPECT
JWP ERROR AND PHRINT ERROR MESSAGL
LETY 1 JWP LET
KEYWORD CHFCKS--FACH ROUTINE CHECKS A COMNAND
BEGINNING WITH THAT KEYAORD GFNFRATING FRROR
VESSAGES TO THE SCHEEN. AND SLTTING UP INVERSE FLAGS
TO LIST THE LINE WITH ERRORS HIGHLIGHTED
wsB OFF
FOR JSR  VARNAME REAL VARIABLE WUST FOLLOA "7OR
LDA 3208 .THEN BY KEYWOAD -~
JSR SYNM3LCK
JSR  EVALNUN STMEN A NUMERIC EXPRESSION
LOA 7193 {THEN XEYWORD " T0°
JSH  SYMSLCK
ISR EVALNUM JANOTHER NUMERTD FXORFGSION
LOA %199 KEYWORD ‘STEP' IS OPTIONAL
JSR  SYMBEOC S STEPT THERE®
GLQ RIS NO -MUST BE END OF COMMAND
JUP EVALNUM F 1T 1S SCAN STEP EXPRESSION
NEXT BEQ RTS3 LUNEXTT BY 1TSELF IS O K
JSR  ABC CK OTHERAMISE DOES VARIABLE FOLLOW?
BCS  NFXT 1 YES.CONTINUF
LDA  NTXVAR NO-SFLECT 'VARIABLF EXPECTED”
JUP  TXPEOC CPRINT ERROH MESSAGE
NEXT 1 JSR VARMNAME .SCAN THE REAL VARIABLE NAVE
JSR  COMAECC IS A COMMA NEXT?
BNF  NFXT 1 YES.SCAN NEXT VARIABLE
RIS WIS NO-EXTT
DATA 1 JSR  CHRGET LADVANCE 1O CHAR AFTER COMMA
DATA BEQ RTS3 . "DATA® BY ITSELF 1S O K
(L COTHERWISE 1S COMMA NEXT™
BFEQ DATA 1 YES KEEP GOING
(oL L NO IS IT A QUOTE?
BNF  DATA 2 . NO-CONT INUE
ISR 70 EOQ . YES-ADVANCE TO FND OF QUOTATION
JSR COMAEOC LCOMMA OR END OF CONMAND NUST FOLLO
JNP - DATA CTHEN CONTINUE SCANNING
DATA 2 JSR CHRGIT SCAN NEXT CHAR
DATA 3 CNP &' A COMMA?
BEQ DRTA 1 YES-CONTINUE
CMP ¥ NO., A QUOTE?



BE27
BE2A
Brac
se2c
BE2D
8E3Q
BE32
BE3Q

8E35 2

8e38
BE39
8F3C
RE3F
8eal
8E4]

9€ 41
araq
8E47
BF4A
8E3A
SE4A
SE4A
8E4D
BE4F
3F52
BESS
BESS
8ES7
3€59
8E5C
BESF
BE6L
sE63
BESS
8t6?
BEST
RF6Y
8E67
sE6A
BEGC
BEOF
BE7L
BE74
BF74
876

BE79 «

8E7C
BE7C
BE7C
BFJC
8E7E
8F7F
SE82
8E8S
8F86
12:24
BFBA
BESA
SEBD
BESF
8£92

8F94 F

8F96
8£93
8ESC
BEIC
BEYE
BEAD
BEA3
BEAS

2
20
ac

20
A9
20
ac

L9
o
20

a9
20

00

&0

20
a9
0

ac

as
23
0
20
68
2A

20
A9
0
AS

2c

Fo
B0
i
A9
“Cc

28
92
8

4F
34
B8

Al

&
84
aF

4l
]
46
aE

cl

0A

c2

2N

aF
%0

00
8k

92
00
8

92
BF

93
Q2

92

aQ
BF
e

BF
90

ea
8E

s0

8¢

8F
98

92
92

[0

43
f44
4%
646
647
L48
549
650
651
652
653
654
559
656

659

678
679
6EY
bE1L
6E2
683
682
685
ore
687
(31
685
6990
691
692
693
694
695
696
657
698
699
79¢
701
702

704
705
/06
707
708
709
710
7t
712
713
/14
715
716
71?
718
/9
720
tkdl
722
723
724
/25
726
27
728
129
730
731
732
733
734
735
736

738
739
740
74)
742
743
734
745
746
747
748
749
750
75!
752
253
754
755
756
757

INPUT

INeyT

GET

DIV 1

Diw 2

DIv 3

READ

CalL
ANFER

PLOT
POKE

MLIN
ViIN

HPLOT

HPLOY

HTSS

NRAN
XCHAN

ONERH

RECALL
STORE

LET

BNE

BNE
RTS

cup
BNE
JSR
BNE
LDA
Jup
LoA
JSR

JSkR
ISR

RIS

ISR
ISR
mP

ISR

oM

LDA
STA
LDA
N
JSH
JSR
BNE
RTS

JSH
JSH
BNE
RTS

JSK
BEQ
LDA

ISR
PLA
ISR
Lox
JMP

EQu
0Qu
ISR
ISR
NP

EQU
FQu
158
LDA
JSR
INP

cwp
BNE
JSR
JSR
LDA
JSR
BNE

RTS

EQu
EQU
JSR
LDA
ISR
8FQ
Jup

LOoA
JSR
Jup

EQU
EQU
LOA
PHA
JSR
JSR
PLA
TAX
Jwe

J5H
| DA
JSR
LDA
BEQ

Jup

BEQ
B8CS
Jup
LDA
LY

DATA 2
T0 £0O
DATA 3

‘.
GET
TO . EOQ
INPUT )
P

TXPSET)
N
SYNBLOK

VAR
CONAEOLC
GEY

GETLNUM
COMMA
GFT UM

VARNAME
VARTYPE
[
SYWBLCK
EVALNUM
P

DIv 2
CHRGET
DIv )
v

DImM 3
pir

EARSYNL
vy
IXPSET2
CHRGET
COMAEQC
DIm

VAR
COMAEDC
READ

EVALNUM
RIS
CHRPTR

TO0 EOC

SETINV2Z
AULDATA
ERROA

EVALNLM
comma
EVALNLM

PLOT
V197
SYMBLCK
EVALNUM

~193
HPLOT ]
CHRGEY
PLOT
¥193
SYMEEOC
HPLOT )

EYALNUN
niaz
SYNOFOC
RTS4
PLOY

w7l
SYNBLCK
LNUN €

CHIPTR

VARNAME
VARTYPE

NUM Ck

VAR
4288
SYMBLCK
TYP.STR
LET. L
EVALSTH
EVALNUN

RTSS
RUN 1
LNUMm O
ATXLNUV
TXPEOC

NO -CONT INUF

YES ADVANCE 1O END OF QUOTE
IF MORE DATA THEN CONTINUE
TILL UCNL. THEN EXIT

IS THFRE A QUOTED PROMPTT

NO GO TO TINPUTT PART

YES  SCAN PROWPT

GO 1O INPUTT PART

UNLESS CLOSING QUOTE IS5 MISSING
I LT 1S PRINT ERROR MESSAGE

SEWICOLON MUST FOLLOW QUOTE

VARTABLE 1S NEXT, FOLLONED BY COMMA

(YES  "GET ' WORKS #° LIST OF VAR §)
Ofi END OF CONMAND

STARTING L INF NO FOLLOWS “UDEL™

THEN COMMA

AND ENDING LINE NO

VARLABLE NUST FOLLOW "DIM"
STRING OR INT VARIABLE O kK TOO
LEFT PARFNTHESIS 1S NEXT
FOLLOALD BY A DIMENSION
1S CONMA NEXT?

NO-SKIP

YES-ADVANCE PAST COMWA

AND SCAN NEXT DIMENSTION
15 RIGHT PARENTHESIS NEXT?

YES CONTINUE

NC EHROH MESSAGE SAYS

COMWA OR ") " MUST FOLLOW
PRINT ERROR MFSSAGE
ADVANCE PAST FINAL
DOES COMMA FOLLOW?
YES-ADVANCE TO NEXT DIN'D VAR
NO-EXIT

PARENTHES S

VARTABLE MUST FOLLOW
THEN OPTIONAL CONMA
AND MORF VARIABLES

FINALLY END OF COMMAND

“READ "

.SCAN ADDRESS BEING CALLED
CEXLT [F END OF COWMMAND

LOTHERWISE MARK START

AND ENO OF DATA BEING

LSENT 1O NACH .  LANG ROUTINE
(HIGHUIGHT THIS M L DATA
JSELECT "N | DATA IGNORED®
PRINT "FRROR" MFSSAGH

NESSAGE

NUMERIC EXPRESSION MUST BE NEXT
FOLLOWED BY COMMA
AND A SECOND NUMERIC EXPRESSION

SCAN PLOT RANGE
KEYWORD “AT"

FOLLONING CONMAND
MUST FOLLOA
FINALLY, THE “AT" COORDINATE
DOES KEYWNORD
NO SK1P

TES ADVANCE TO COORDINATES
. SUAN COURDINATES
5 KEYWORD "TO"

“TOT FOLLOA "HPLOT'
NEXT?

YES-THERF ARE NORE COORDINATES
NO-EXIT

SCAN INDEX OF ITEM TO DRAW
KEYAORD AT 1S OPTIONAL

[F NOT USED  THEN END OF CONMAND
BUI 1F SO SCAN COORDINATES

KEYAORD "GOTO' MUST FOLLOA "ONERR'

FOLLOWED RY LINE NUMBER

SAVE PC OF START OF ARRAY “ANE
IN CASE OF ERROR

SCAN ARRAY NANE TO RECALL
INTEGER ARRAYS O K TOO

STORF

PUT START OF AHRAY NAME IN X-REG AND
MAKE SURE ARRAY WAS NOT A STRING

SCAN VARIABLE TO BF ASSIGNED
KEYWORD "= MUST FOLLON

GET VARIABLE TYPEL

MHAT TYPE MAS 177

STRING SO SCAN STRING EXPHAESSION
NUMERIC S0 SCAN NUMERIC EXPRESSION

"RUN" BY ITSELF IS O
OTHERWISE, MUST Bt FOLLOAMED
SCAN LINE NUMBER TO "HUN®
LHKOR MESSAGE [F OTHER THAN
LINE NUNSFR FOLLOWS 'RUN'

BY CIGITS

BEAZ
sens
HEAB
BLAU
BLAF
BFBZ
8L85
8EB7
8Leg
8188
8EBD
L1213
AFC2
BECHS
8eC)
8ECE
8EC9
8FCB
aFcn
8eCr
8E01
8€02
8F02
8FDS
8ED7
3E0%
3FDA
3€0A
8EDD
BEDF
8rc1
8FE3
B8EES
BEE7
BEES
BEEB
BEEE
BEF1
8FFQ
8EF7
8LI 9
BEFA
BEFA
8FFD
RFFF
Bru2
8F04
8RO
8r07
809
8Fac
BH0r
8F1
8F14
8r17
8F 1A
8F1C
BFLF
8F72
8r22
3F25
8i 28
828
8F2F
8F3L
8F33
BF 15
BF37
BF39
BF 3B
8F 13D
BF3F
BF41
BFAa3
BF a6
BF a9
BF39
Eras
8FAD
BF 50
BF52
BF54
BF56
BF58
BFSA
BFSC
BF5F
8760
8F62

8F64
867
BF6A:
BF6C:
gteL:

4k 70
8F73
8F76
8F76

2Q
cy
oe
20
ac
c9
ke
AS
85
A9

2@
9%
o8
68
AS
D2
cé6
Ce
o¢

2@
c9

(34

2Q
9
Fa
cs
Fe
A9
85

4C
20
20
20
Do
60

20
A9
20
O
4C

A9
20
20
Ay
0

20 5

0
L)
0
ac

20
an
ac
0
28
ko
c9
Fa
co
Fd
c9
FO
co
L34
0
ac

Fa
BO
29
Fo
c9
Fa
ca
Fo
A9
g3
A9
B5
A9

20

Bl
80
F9

aL

20
29
AB
08
80
D1

1
2A
92
8

a9

0
9

a2
Qo

2

e
AF

BE

90
ar

92
o0

92
8r

758

769
770
771
172
773
774
775
776
777
778
779
780
781
782
783
784
78>
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
RO
BO2
803

819
320

822
823
424
825
82¢
327
828
829
a3
831
832
333
834
335
836
837
838
839
840
841
842
843
Bea
845
846
847
848
849
850
851

853
854
855

1

13

BACKUP
gaup |
REMI
REM

RTSS

ON

ON 1

NALT

PRINT @
PRINT 1
PRINT

List

LIST 3

RTS

1SR
LDA
ISR
BEQ
Imp

LDA
ISR
ISR
LDA
ISR
ISR

LDA
ISk
IMP

JISi

BEQ

1oa
STa
Loa
JMF
ISR
BEQ
BCC
1na

INF

EVALNUN SCAN BDOLEAN EXPRESSION AFTEHR '1H°
171 IS KEYAORD 'GOYO™ NEXT?
1F..2 NO -CONTINUE
CHRGET YES AUDVANCE PAST  GOTO®
LNUM CK AND SCAN LINE NUMBEH
v196 SIF NOTOUGOTC' IS 1T U THEN
13 YES - CONTINUE
¥196 NO-SELECT MESSAGE
ERRSYM! THAT °“THEN® OR “GOTO™"
€171 1S FXPECTED
TXPSET2 IPRINT ERROW MESSAGE
CHRGET LADVANCE PAST “THEN
¥ 1 JLF OIGIT 1S NEXT  SCAN LINE NUMBER
CLF NOT . CAMCEL ENC OF COMWAND CHECK

CHRPTR (L TREAT REMD R OF CMD AS NEW | INF
BKUP | IS0 BACK UP FC 1 BYTE AS THOUGH
CHRPTIR-1 JET POINTED TO THE END OF THE
CHRPTR (PRECEDING INSTRUCTION

AND EXIT
CHRGET VANCE TO NFXT CHAR
500 \DOES ANYTHING FOLLON REM '
REM1 YES MEEP SCANNING

NO EXIT
EVALNUN SCAN NUMERTC INDEX
“wn 1% KEYNORD “GOTO' NEXT?
ON 1 YES-CONTINVE
aL7e N0 HOW ABGCUT KEYWORD "GOSUB '~
OoN 1 YES CONTINE
171 A0 SELECT NESSAGE
ERRSYM SAYING  GOTO' DR “GOSUB *
176 IS EXPECTED
TXPSET2 PRINT FRROR MESSAGF
CHRGET ADVANCE PAST GOTO. GOSUR
LNUN Cx SCAN LINE NUMBER FOLLUNING
COMREOT IS A COMMA NEXT?
oN 2 YES-GO SCAN NEXT LINE NUMBER

NO-END OF CONMAND
POKE GET 2 NUMERIC OPLRANDS
"
SYMBEOC DOES COMMA FOLLOW?
RTSS NC END CF CONMAND
EVALNUM YES-GFT 3IRD DPERAND
#1954 KEYWORD "FN* NUST FOLLON “DEF®
SYMBLCH
VARNANE THEN A FUNCTION NAME
L ANC A LEFT PARENTHESIS
SYMBLCH
VARNANT NEXT IS THl OPERAND VARIAALE
PAATN2 AND RIGHT PARENTHFSIS
€228 NEXT MUST BE KEYWORD =
SYMELCH
EVALNUN AND FINALLY THE FORMULA
EVALN] SCAN NUNBER OF SPACES 10 TAR
PAREN? ADYANCE PAST CLOSING PAATNTHESTS
PRINT AND CONTINUE SCANNING
CHRGEY LDYANCE PAST SYNMROL
CHRGO™ HEFRESH STATUS & ACCUMULATOR
RTS5 END OF COMMAND HERE 15 O K
Bt 15 COMMA NEXT?
PRINT 2 YES-CONT INUE
TN NO  HOW ABOUT SENTCOLONT
PRINT @ YES CONTINUE
2192 NO IS IT KEYWORD “TaB( 7
TAB YES SCAN 1T
2198 NO 1S DT KEYWORD “SPCo 7
TAD YES. THEAT 11 SAWE AS TAS("
EVAL NO-SCAN EXPRESSION TO BE PRINTED
PRINT 1 THEN CONTINUE SCANNING
RTSS LIST BY ITSELF IS 0.K
LIST 1 15 LINE NUNBER ISN T NEXT  SKIP
GETLNUM OTHERWISE SCAN LINE NUWBER
RTS6 CND OF COMMAND HFRF IS 0 K
a201 DOES KEYWORD “." FOLLOW?
LIST 2 YES-CONTINUF
&, NO  HOW ABOUT COMMAT
Lisr 2 YES CONTINUE
radl NOTHING ELSE IS LEGAL HERF
LHRSYNI S50 MESSAGE SAYS HYPHEN
"t COMMA OR LINE NUMBER IS EXPECTED
FRRSYN?
HTXLNUM SELECT ABOVE MESSAGE
TXPSET3 PRINT ERROH MESSAGH
CHRGET ADVANCE PAST SYNBOL
ATSe END OF COMAND HERE IS 0 K
LIST 3 OTHERWISE  MUST BE LINE NUMBER
MTXENUM IF 1T S NOT THEN
TXPEOC PRINT ERROR MESSAGE
GETLNUM OTHERWISE  SCAN LINE NUMBER
TYPE RIGHT S2 JUMP TO SECOND HALF 0F SOURCE CODE



Note: This is the second of two source listings.

BF76
BF76
8F76
8F 76
8k 76
8F76
8F76
8F79
Bk78
8F70
8F/F
8F81
8F84
8F84
arsa
8F84
8F8E
8F88
8F8A
8F8C
8F8F
8K92
8F92
8F92
8F92
8F92
8F94
8F96
BFI8
B8F9A
8F90
8FIF
8FAY
8FA2
8Fa3
8FAS
BFAS
8 AA
8k 2D
8FAD
8FAD
8FAD
8F AF
8FB1
8FB3
8FB5
8FB6
8FR9
8rus
8FBC
8FBE
8FC1
8FC3
BFCA
8FCo
8rC8
8FCA
8rC8
8FCE
BFDB
3FD1
8FO3
8FDE
8FDS
8FD9
8FDS
8FD9
8FOB
3FOC
aroo
8FDF
8FDF
8FF1
3FE2
arel
8FFs
8FES
3FE7
8FER
BFES
BFEA
8FEC
8FEE
8FFF
8FF1
YrH3
8FF5
8FF7
8FF8
8FFA
8FFC
8FFE
9000
2003
9005
92006
3007

20
Fa
A9
85
A9
4C

A9
AQ
D1
Fa
4c
4c

A9
AQ
D1
oo
20
[
20
28
60
85
20
o
aC

A9
85
BS
AS
48
20
%0
1]
A9
4c
F9
48
AS
c9
90
68
20
99
68
2Q
A2
4C

AS
on
2A
08
64
AS
24
28
2h

AS
oa
oA
18
6%
85
68
65
8%
vt
26
68
65
85
9%
Fé
20
2
68

&

9004 :
2004 :
GO0A

9004

9000

900¢

Q007
%011

9013
9018
9017
aa1e
9018
901C
SO1E
9e20

20
8A
48
AS
Al
35
84
AQ
R
[ 3
11
co
68

87
27
ELY
o8
o8
()}

2C

B8
03

2C
o0
[
09
87

B!
o8
87

F8
c4

o0

87
o6

o1

2F

19
OF

81
B

8D
09
nCc

oo

0o
00

AD

68
67
e3
82
2o
N2

02
Q9

92

92

0o

00

8F

109
110
111
112
113

. GENFRAL SUBROUTINES

CHECKX THAT END OF COMMAND OCCURS HERE

EOC CK  JSR
8EQ
LDA
STA
LDA
pL

Comma

LDA
SYMSLCK LDY
cup
aFQ
IMp
JnP

CGETL

CHECX THAT EITHER OPTIONAL

CHRGOT
RTS6

[
ERRSYML
#TXRETN
TXPSFT2

CHECKX THAT RFQUIRFD SYMBOL

¢
4s0e

(CHRPTR) Y

CGFT1
TXPSETL
CHRGET

END O* COMMANO?

YES-EXIT

NO-MESSAGE INDICATES COLON
OR RETURN 1S EXPECTED HERE

SELECT ABOVE MESSAGE

PRINT FRROR NFSSAGF

OCCURS HERE

SPECIAL CHECK FOR CONNA
START HERE FOR OTHER SYMBOLS
IS NEXT BYTE EQUAL TO ACCUN?
YES-ADVANCE PAST SYNBOL
NO-PRINT ERROR MESSAGE

SYWBOL OR

END OF COMMAND OCCURS HERE

CONAFOC DA
SYNBEOC LDY
=
BNE
JSR
PHP
ISR
PLP
RTS
STA
JSR
BEQ
Jup

RTS6
SYME . L

.
4300

(CHRPTR) . Y

SYNE 1
CHRGOT

CHRGET

ERRSYM1
CHRGOT
RTSE
TXPEOCY

SCAN A LINE NUMBER

GETLNUN LDA
STA
STA
1 DA
PHA
ISR
B8CC
PLA
LDA
Jup
SBC
PHA
LDA
Ccup
BCC
PLA
JSR
BCC
PLA
JSR
Lex
P

GLhuM

GLNOM 2

LRI
ZREG1~1
ZREG!
CHRPTR

CHRGOT
GLNUM 1

ATXLNUN
TXPSFT1
as2F

ZREGL -1
819
GLNM 3

CHRGET
GLNM 2

SETINV2
TLAUME &
FRAOR

SPECIAL CHFCK FOR CONMA

.START HERE FOR OTHER SYMBOLS

.1S NEXT BYTE EQUAL TO ACCUN?
NO CHECK FOR END OF COMNAND
YES-SET FLAGS FOR THIS BYTE

AND ADVANCE TO NEXT BYTE

CNON EXIT

(SAVE SYMBOL IF NEEDED FOR ERROR MSG
(1S END OF COMMAND HERE?

. YES-EXIT

. NO-PRINT CRROR MESSAGE

CINIT LINE NO TO #2

LO BYTF TOO
.SAVE PROGRAM COUNTER (LO BYTE ONLY)

IN CASF OF FRROR
CGEY FIRST DIGIT OF LINE NO

IT'S A DICIT., GO SCAN LINE NUNBER
:IT°S NOT. SO ERROR MESSAGE
. SAYS TLINE NUMBER EXPECTED"
LPRINT FRROR MESSAGE
ONVERT DIGIT FROM ASCII 7O VALUE
SAVE THIS DIGIT
:LOOK AT LINE NUMBER SCANNED SO FAR
SIS LNUM > £39997
© NO-CONTINUE
. YES-FRROR
JGET ANY REWAINING DIGITS ON ERROR
.IF MORE DIGITS FOLLOW. GO SCAN THEN
JRETRIEVE PC AT START OF LINE NUMBER
GHLIGHT ENTIRE LINE NUMBER
(SELECT MESSAGE "LINE NO > 63999°
(PRINT ERROR MESSAGE

WULTIPLY LINE NUMBER SO FAR BY 10

GLNUM 3 LDA
ASL
ROL
PHP
ROR
LDA
ROL
PLP
ROU
PHA
DA
ASL
ASL
cLe
ACC
STA
PLA
ADC
STA
ASL
ROL
PLA
ADC
STA
acc
INC
JSR
[:[e
PLA
TAX
P

GLNUN 4

LNUN . CK JSR
TXA
PHA
LDA
Loy
STA
STY
Loy
LDA
INY
ORA
BNE
PLA

CHECK THAT

ZREGL
A

ZREGL
2REGL

IREGL41
ZREGL+1
ZREGL

ZREG1+1

IREGL
ZREGY
GINUM 4
ZREGL+1
CHRGET
GLNUM 1

CHRGOT

GETLNUM

PROGRAMS |
PROGRAM
ZREG2+1
ZRLG2
SO0
(ZREG2) .Y

(ZREG2) . ¥
LNUN .2

THE REFERENCED L INE

LINE NUMBER SO FAR. LO BYTE

.SAVE CARRY - LO BYTE. BIT 6
.NOW CARRY - LO BYTE BIT 7

JPULL BIT J INTO HI BYTE

LAND NOA BIT 6
LSAVE 4 x OLD LINF NO. HI BYTE

4 « OLD LINE NO, LO BYTE

;4 x OLD + 1 x OLD

;=5 x OLD LINE N0 LO BYTE

CRETRIEVE 4 x OLD LINE NO M1 BYTE

.4 50D « 1 ¢ OLD

5 x OLD LINE NO. KI

JTHEN x 2 = x 1@ TOTAL

_H1 BYTE T0O

JGET NEW DIGIT

LADD TO 10 x OLD LINE NO
AND SAVE AS NEW LINF NO

BYTE

JDON'T FORGET THE CARRY
LANY MORE DIGITS?

YES GO GET THEM
CEND WITH FIRST DIGIT ADDR IN X-REG
. IN CASE OF UNDEF D LINE NO
LAND EXIT

IF ANY

NUMBER FXISTS

CFIRST SCAN THE REF 'O L INE NUMBER
.SAVE PC OF FIRST DIGIT
IN CASE OF FRAOR

CPOINT TO START OF PROGRAM

JLOAD LINK ADDRERS 1O RYTF
:THEN HI BYTE
CEND OF PROGRAM?
1 NO-CONT INJE
. YES-RLF D LINE NO WASN'T FOUND

(LINK ADOR - 30080°)

9021
9023
9026
9029
9024
902C
902E
9638
9031

9033
9035
9037
2038
9018
9030
903F
W0
9e4l
9243
92245
9246
9048
9248
Q4R
9048
9248
9@aE
9a50
9as1

9054
9055
9056
9059
8985C
905C
905F
9061

9062
9065
9066
5067
5067
9067
9067

9067,

3069
T06A
3A06C
WP6F

9270

9071

9072:

9075
977
Iare
907A

997¢C:
907F :

907¢
97F
Q07F
9081
9082
9085

5087 :

5089
9088
9080

908F :
9090
9091:

9094
3096
9099
309C
909C
9090
909+
9040
9042
043
9088
9047
90489
9048
0RC
0AE
9082
082
9085
9087
908A
9080
90Ce
20C2
90Ca
920C7
90C8
90CA
9oceC
90CE
2000
9001
9903
9305
2207
9009
220¢
900E
9QEL
90E3
9aF6
9QE9
90EC
9QED

20
A2
ac
cs
B8
[
Do
cs
81
cs
00
68
4C
AD
81
48
ca
81
85
68
85
ac

28
AS
48
79
68
AL
4c
ac

28
A5
48
20
68
AA

A9
2C
A9
c5
Fe
a8
8A
2¢
A2
68
Fo
A2
ac

A9
43
20
c9
80
c9
90
E9
AA
68

90
20
ac

48
AS
48
AS
48
B8O
48
EQ
BO
8Aa
Fa
AS
Fo
20
A2
4C
20
4c
A9
85
20
38
9
c9o
82
c9
L)
49
45
cs
an
28
A2
ac
85
20
ac
20
68
e

80
£6
92
28
az
a1

a4
B7
a2
02
03

02
17

Bl
113

7F

6A

87

08

E9

.14
02
0z

oc

92

92

20

90

90

90
a0

92

94

%0
99

94

2
[
9@

114
115
116
17
118
119
120
1231
122
123
124
12%
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140

149

155
156

178

189

LNUN 3

. EVALUATE

EVALNL
EVAL MM

CGOT!

EVALSY
EVALSTR

PHA
INY
LDA
STA
PLA
STA
IMP

IS8
LDA
PHA
JSA
PLA
TAX
JINP
INP

JSR
LDA
PHA
JSR
PLA
TAX
IMP

SETINV2
HUNDSTMT
FRRNSG

(ZREG2)
ZREG1
LNUNV 3

(ZREG2),
ZREG1+]
LNUY 3

CHRGOT
¥$en
(ZREG2)

(ZREG2) .
ZREG2+1

ZREG2
LhuM 3

<

HIGHLIGHT LINE NUMBER
SELFCT 'UNDEF'D STATEMENT "
PRINT ERROR NESSAGE

NON LOOK AT LINE NUNGER
LO BYTE FIRSY

= REF'D LINE LO BYTE?
NO-ADVANCE TO NEXT LINE
YES - CHECK M1 BYIE

LOAD HI BYTE

1S THIS THe HEF'D LINE NO?
NO-ADVANCE TO NEXT LINE
YES BALANCE STACK

AND END

LOAD | INK ADDRESS
SAVE IT
ADVANCE TC HI BYTF
LOAD 1T
POINT TO NEXT LINE

LC BYTE

LO BYTE T00
NOW CHECK NEXT LINE

EXPRESS IONS

CHRGE Y
CHRPTR

EVAL

NUN CK

CHRGOT

CHRGET
CHRPTR

EVAL

STR Cx

ADYANCE 1O FIRST CHAR OF EXPRESSION
LOAD PC OF FIRST CHAR

SAVE IT IN CASE OF FRROR

SCAN AN EXPRESSION

BRING BACK PC OF FIRST CHAR
ASSURE THAT EXPRESSION NAS NUMERIC

ADVANCE TO FIRST CHAR OF EXPRESSION
LOAD PC OF FIRST CHAR

SAVE IT IN CASE OF ERROR

SCAN AN EXPRESSION

DRING BACK PC OF FIRST CHAR
JASSURE THAT EXPRESSION WAS NUMERIC

ASSURE THAT STRING NUMERIC TYPES ARE AS REQUIRED

STR Cx

NJMW Cx
TYPE CK

TYPCK. 1

L0A
DFB
LDA
CMP
BEQ
PHA
TXA
JSR
LDX
PLA
BEQ
Lox
INP

YSFF
s2¢c
£320
TVP STR
CGoTI

SETINV2
ANUMVE XP

TYPCK .1
RSTRVEXP
ERROH

SFF INDICATES STRING TYPE REQUIRED
IGNORE NEXT LINF

$00 INDICATES NUMERIC TYPE REQUIRED

. DO REQUIRED AND ACTUAL TYPES AGREE’
YES EXIT
NO - SAVE TYPE INDICATOR

RETRIEVE PC OF START OF EXPRESSION
ANO HIGHLIGHT ENTIRE EXPRFSSION
START BY TRYING ‘NUMERIC EXPECTED

(BUT WAS NUMERIC REALLY EXPECTED?
YES. WE RE ALL SET

i NO-USE "STRING EXPECTED”

(PRINT FRROR MESSAGE

SCAN (PSCUDO-EXECUTE) AN APPLESOFT EXPRESSION

FVAL

EVAL 1

EVAL .2

EVAL 3

EVAL 4

EVAL 5

LVAL . 6

EVAL 7

EVAL 8
EVAL 9

LDA
PHA
JSR
[
BCS
cwp
BCC
$BC
TAX
PLA
cup
.1
JSR
JuP

PHA
LDA
PHA
LDA
PHA
LCA
PHA
cPX
BCS
TXA
BEQ
LDA
BEQ
JSR

300

EvALL
r210
EvaL 9
©200
EVAL . §
r200

HIER X
EVAL 13
NG OPER
EVAL 2

TYP STR

CHRPTR

HIER, X

nse7
EVAL .5

EVAL 4
TYP STR
EVAL .4
SETINY
HNOTWSTR
ERROR
CHRGET
EVAL |
LR\
2REG]
CHRGOT

V207

v3

EVAL )
vl

A

L3}
ZREGL
ZREGL
EVAL. 7
SETINV
TDUPLSYM
ERRCR
ZREG1
CHRGET
EVAL. &
DO .CPER

EVAL 8

JPLACE END-OF -EVALUATION
: MARKER ON STACK
JSCAN ONE ELEMENT OF EXPRESSION
DOES A BINARY OPERATION FOLLOA™
. ND-CHECK !F END OF EXPRESSION
.SAME QUESTION
: NO

YES-COMPUTE INDLX FOR OPLRATION
(PRIORITY OF PREVIOUS OPERATION
PRICRITY OF THIS OPERATION
JTHIS > OLD, SO 0O THIS FIRST
JTHIS <= OLD, SO DO OLD FIRST
JAND EXAMINE ANOTMER “OLD" OPERATION

JRE-PUSH PREVIOUS OPERATION'S PRIORIY
PUSH TYPF

THEN CHRPIR

THEN PRIORITY

ilS THIS A COMPARISCN (<«
YES-TREATY IT SEPARATFLY

2IS ET e
. YES-NO TYPE CHECK
OTHERWISE . ASSURE TYPE IS NUMERIC

STRING EXPRESSION. SO ERROR
SELECT "OPER NOT ALLOWED W
PRINT ERROR MESSAGE
ADVANCE PAST OPERATION

AND CONTINUE SCANNING
CLEAR RECORD 0Of COMPARISONS

STRING'

WHAT NAS THAT COMPARISON AGAIN?
IN > = <
our 300 s01  s2

1S THIS A COMPARISON’
NO-CONTINUE SCANNING

OUT C-CLR C-SET C-SET

ouT $00 s03 $05

our $01 82 04

HAS ANY COMPARISON NOW BEEN
MADE TWICE (E G. "X >=> Y")?
NO - CONTINVE

YES-HIGHLIGHT SECOND OCCURRENCE
SELECT "DUPLICATE SYMBOL '

PRINT ERROR MESSAGE

SAVE HISTORY OF COMPARISONS
AUVARLE PAS| THIS UUMPAKRISUN
CHECK FOR ANOTHER COMPARISON
PSEUDO EXECUTE OPERATION ON STACK
ANY OPERATIONS LEFT ON STACK®
YES-EXCCUTE THE NEXT ONE



90EF
90F 2
90F 2
902
90F2
9QF2
920F 4
9LS
WFi6
92rs
92F9
928
2¢+C
92rD
9UFE
QOHF
91982
o104
9105
2107
9108
918A
91aC
912F
911t
9l
911!
911!
9114
9116
9118
911A
92110
911F
92121
9123
Q9125
9127
9129
9128
9120
912F
91131
9133
9135
9137
9139
9138
913t
92140
9143
9116
9149
914C
914C
914C
91aC
914F
9150
9152
9155
2158
915A
915¢C
915¢
916!
9163
Q165
967
91GA
916C
916E
9170
91722
9175
9178
917A
9178
9178
9178
91/8
917
9180
9181
9184
9105
9186
9189
9189
2189
9189
9188
9180
9190
9192
9194
2196
9198
9198
919C
919F
9120
91A1
91al
91A1
91A1
91A3
9126
9149
9148
91AF
S1AC

ac

g6
AB
o8
85
€8
a5
68
AA
(3.}
688
e
A5
a8
AS
48
Ab

Da
ac

20
kL
c3
Fa
riy
Bo
c9
Fa
ca
Fa
c9
Fa
9

c9
Fa
c9
BO
c9
o
20
A2
ac
4ac
4C
ac

A9
a5
ke
29
28

ce
ve
20
£l
ca
[o14)
4

cs9
Fe
9
o]

20

90
(1

A9
a5
29
ce
Fo
9
0o
20
08
0
28
€0

A9
20
20
A9
iC

87

ez

o1

6L
o

02
e3
c

e

03
Bl
82

2F
o
Bl
8

13
81
cs8
04
9
e3
B1
87
Fg

Bl
BB

6A

Fr
11
81
ED]
G
22
£5
87

oe

02

EQ

92
o2

91

02
o2

L5

0o

02

o2

92

02

02

oe

&
924

229
230
211
232
233
234
235
236

240
247
248
249
250
251
252
253
254
258
256
257
258
259
268
261
262
263
264
265
266
267
268
269
27e
271
272
273
274
275
276
277
278
279
28
241
282
283
284
285
280
287
288
285
290
291
292
293
254
295
296
297
298
299
300
EL
302
323
304
305
3ee
387
308
309
310
£
312
313
31q
318
316
317
314

wp

CHRGOT

NO-EXIT

PSEUDD-EXECUTE PREVIOUSLY SCANNED OPERATION
NOA STORED ON THE STACK.

DO . OPER STX

EVAL

ceor
YAH1
FHN1

TAY
PLA
STA
PLA
STA
PLA
TAX
INX
PLA
JSR
LDA
PHA
LDA
PHA
LDX
CPY
BNE
P

SCAN ONE

1 SR
BcC
NP
BEQ
JSR
BCS
cup
BEQ
cwP
BFQ
Ccup
BEQ
CNP
BEQ
WP
BEQ
cup
8CS
NP
BEQ
JSR
LDX
NP

2w
N
NP

SCAN A REAL NUMBES

NUNBER  LDA

NUM
NUn

NUm

NUN
NUN

RTS7

STA
BEQ
ISR
ISR
BCC
NP
BNE

~N -

.3 JSR

BCC
4 CwP
BNE
ISR
CNP
BEQ
CNe
BNE
S JSR
6 JSR
BCC
RTS

SCAN OPERAND OF

UNARY JSR

1 DA
PHA
JSR
PLA
TAX
NP

ZREG2

ZREG1

ZREGLa L

TYPE CK
ZREGLs+1

ZREG]

2ZREG2
£SO3
RIST
SET NUM

ELEMENT

CHRGOT
NUMBF R
A
NUMBE R
ABC CK
VAR]
4198
UNARY
4200
UNARY
r201
UNARY
e
QUOTE
[ Ind
PAREN
r210

ENY

4194

DEF KN
SETSPC
REXPREXP
FRRO®
CHRGOT
VAR

FN

r$30
TYP STR
NUm 2
CHRGFE T
CHRGOT
NUM 1
I

NUM 4
CHRGET
Num 3
*'E
RTS?
CHRGET
1200
NUM §
*201
NUM &
CHRGET
CHRGOT
NUM 5

CHRGET
CHRPTR

EVALL

NUM Cx

SCAN A QUOTATION

319 QUOTE  1DA

320
321
322
323
i2a
325
326
327
328
329
338
KED]
332
133
33¢
138
EED
a3y
338
339
140

TO E

PARE

PARF

STA
0Q ISR
cwpP
BEQ
cup
BNE
JSR
PP
JSR
pPLP
RIS

RSFF
TYP STR
CHRGET
rso0
ceore
Mt

T0 E0Q
CHRGOT

CHRGET

UNARY

MUST PRESERVE X-REG
PUT PRIORITY OF OPERATION IN Y-REG
PULL AND

SAVE RETURN ADDRESS FROM WHICK
‘DO.OPER " WAS CALLED
HI BYTE TOO

PULL CHRPTR

AND ADVANCE PAST OPERATION SYMBOL
PULL TYPE

CHECX FOR TYPE MISMATCM

RESTORE RETUAN ADDRESS NOA THA1
OUR DATA IS OFF THE STACK

RESTORE X-REG

1S OPERATION A COMPARISON (x=«)’
NO - EXIT

YES-RESULT 1S BOOLEAN (NUMERIC)

OF AN EXPRESSION

SET STATUS FOR FIRST BYTE OF EXPR
SCAN NUMBER 1+ FIRST 1S A DIGIT

OR A DECIMAL POINT
IF ALPHABETIC

THEN SCAN VARIABLE
IF KEYNORD *“NOT*®

OR XEYWORD "+°

OR XEYWORD ' -°

THEN SCAN UNARY OPERAND

IF A QUOTATION MARK

THEN SCAN THE QUOTATION

I A LEFT PARENTHESIS

THEN SCAN PARENTHETIC EXPRESSION
IE AN APPLSOST FUNCTION (F G SIN)
THEN SCAN 1TSS OPERAND(S)

IF KEYNORD "FN*

THEN SCAN FUNCTION NAME AND OPFRAND
IF NOT A VALID SYMBOL THFN

SELECT "FXPRESSSION EXPECTED"

AND FRINT ERROR MESSAGE

SINCE THIS 1S A NUMBER

SET TYPE TO 'NUMERIC’
(SKIP NEXT LINE FIRST TINE)»
ADVANCE TO NEXT CHAR OF NUMBER
SET STATUS FLAGS
IF A DIGIT THEN ADVANCE PAST 1T
1S DECIMAL POINT NEXT?

NO CONTINUE

YES-ADVANCE PAST [Y

AND ANY FOLLOWING DIGITS
IS "E' (FOR "EXPONENT') NEXT™
NO NUMBER ENDS HERE

YES ADVANCE PAST 17
FOLLONED BY XEYWORD "+"?

YES. THAT S 0 K
OR KEYWORD *-"

NO-SKIP
ADVANCE PAST "+ OR "-"
OTHERWISE, SET STATUS 8ITS
IF MORE DIGITS SCAN THEM
THEN EXIT

OPFRATOR (POSITIVE. NEGATIVE. NOT)

ADVANCE PAST OPERATOR

SAVE PC OF CHAR AFTER OPERATOR

IN CASE OF TYPE MISNATCH ERROR
SCAN THE UNARY OPERATOR S OPFRAND

RETRIEVE PUC Uk FINSI LHAK Ub EXPH
ASSURE THAT QPERAND MAS NUMERIC

SET "STRING™ TYPE

GET ONE CHAR OF QUOTATION
END-OF -L INF?

YES-SET FLAGS FOR EOL AND EXIT
ENDING QUOTATION MARK?

NO-GC TO NEXT CHAR

SET FLAGS FOR CLOSING QUOTE

ADVANCE PAST CLOSING QUOTE

AND EXIT

SCAN EXPRESSION (NUMERIC OR STRING) IN PARENTHESES

N Loa
JSR
ISR
N2 DA
NP

L
SYMBLCK
EVAL

vy
SYMBLCK

ASSURE THAT LEFT PARENTHESIS EX1STS
FOLLOWED BY AN EXPRESSION

AND A RIGHT PARENTHESIS

SCAN DEFINED FUNCTION OR APPLLSOFT REAL FUNCTION

SLAE
GLAF

91B1:

9183

glBa.

siB7

188
S9iBS
91BC

9iBC:

91B8C
218C
9180
sica
9icy

91C3:
91C5:

5i1C6
j1C8
SicA
sice
S1CE

5lD2
9104
5106
S1D8
91DA

S10C:

910F
S1E2
G1ES
91rs
S1F7
S1EA
91ED
91FR
91F3
91F2
q1F6
91F8
9IFA
91FD
9200
9203
9208
9206
9208
9209
920C
9200
920F
a1
92134
9215
9218
9218
9218
9218
9218
9210
921F
9222
9222
9225
9228
9228
9228

9228

9278
922¢
9:3e
9212
9234
9235
9238
923A
923C
923E
9220
9242
97244
9246
9249
924
924cC
924F
924F
924F
924F
9252
9255
9258
925A
9250
925¢

9262
9265
9267
926A
9260
926F
926F
926F
926+

9271

9273
9276
9278
927A
e27¢c
227¢

9280
9283

20
As
a8
20
68
AA
ac

a8
20
68
c9
90
20
<9

(o]
%0

C9
910@:
:C9

O

O
90
c9
FO
20
20
ac

A9
70
20
20
ac

20
co
oo
20
20
20

AS
a3
20
68
AA
20
A9
85

20
A9
85

20
ac

20
20
c9

A%
48
20
c9
o
c9
Fo
A9
85
A9

68
85
ac

2@
20
20
BQ
20
A2
4C
20
e
2Q
BQ
40

A9
85
20
co
O
c9
o0
ce
ac

aF
B8

Al

6A

Al

67
20
11
87

81
FF
11
a7

al
A9

92

o0a

91
91
92

8F
90

E 58

91

91

e

Qe

9

<L}

8E
91

92
92

920

92

20

20

EO

92

92

EO

@0

3al

332
343
jsa
3as
346
a7
3a8
1a9
ise
351
352
53
354
355
3%6
as?
158

160
361
3e2
3e3
lea
365
166
367
68
369
370
an
372
373
374
378
376
a2
378
379
380
381
g2
383
384
385
386
387

430
a31
a3z
433
434
435
436
437
438
439
ase
441
442
443
a4q
445
a4e
447
448
449
452
51
452
453
454

OEF EN  JSR  VNAMEL SCAN FUNCTION NANE

REAL FN LDA CHRPTR SAVE PC 0F START OF OPERAND
PHA IN CASE OF TYPE MISMATCH ERROR
JSR  PAREN SCAN OPEREND IN PARENTHESES
PLA
TAX CRETRIEVE PC OF START OF QFPERAND
JUP NUM Cx CASSURE OPERAND #MAS NUMERIC

SCAN AN APPLESOFT FUNCTION

FN PHA SAVE THE FUNCTION
1SR CHRGET ADVANCFE PAST FUNCTION
PlLa JBUT LOOK AT IT AGAIN
cue 23 IWAIT--1S IT REALLY A KEYACRD?
8CC FN L ; YES-ALL IS 0.K
BRX ¢ NO--SOMETHING 1S VERY MRONG

N1 CwP 5215 LIS THIS THE "SCRN" FUNCTION?
BEQ SCRN . YES.-GO SCAN IT
CMP 4227 IS I7T A REAL OR STRING FUNCTION?
BCC  REAL.FN HEAL SO GO SCAN IT
WP 7228 IS IT "STR$"?
BEQ STR YES GO SCAN IT
cMP o A231 1S IT °*CHR$"?
BFQ CHR YES.GO SCAN IT
8CC S TOR GO SCAN "LEN", "VAL™ CR "ASC
CMP 4234 :18 1T "mios™?
BEQ NID . YES GO SCAN IT
JSR  STHENR FOR "LEFTS" & "RIGHTS ' SCAN STHIL
JSR  PAREN2 . THEN REAL . THEN RIGHT PARFNTHEST

JWP  SET STR . & SET RESULY TYPE TO STRING

STHENR L ¥y

JASSURE TMAT EXPR STAHTS
JSR  SYMBLCK : WITH OPEN PARENTHESIS
JSR  EVALSTR (SCAN STRING EXPRESSION
JSR COMMA (COWMA IS NEXT
NP EVALNUN CFINALLY  NUMERIC CXPRESSICN
NID ISR STHENR LSCAN STRING . THEN REAL EXFRESSION
cME RS (1S THERE A THIRD OPERAND7
BNE  MID 1 i NO-sxIp
JSR CHRGET YES ADVANCE PAST COMMA

JSR EVALNUN AND SCAN NUMERIC EXPRESSION
NID 1 JSR  PAREN2 FINALLY CLOSING PARFNTHESIS
AWP  SFT STR SET RESULT TYPE TC STRING AND EXI

S TOR LDA {HRPIR SAVE P.C. OF START OF EXPR
PHA IN CASE OF TYPE NISMATCH

JSR  PAREN SCAN OPERAND IN PARFNTHESES
PLA
TAX RETRIFVF P C OF START OF EXPR
JSR STR CK CAND ASSURE THAT OPERAND AAS STRIM
SET NUM LOA 7500 [SET RESULT OF 'LEN'. 'VAL ' AND
STA TYP.STR ASC' TO NUMERIC TYPE
CGOT3  JWP  CHRGOT AND EXIT
STR QU .
CHR FQU .

JSR  REAL.FN SCAN REAL OPERAND CF 'STRS™ OR CI

SET.STR LDA SFF SET RESULT OF FUNCTION
STA  TYP.STR TO STRING TYPE
JWP  CHROOT AND EXIT
SCRN JSR - PLov FOR SCRN FUNCITON. SCAN COORDINATI

JUP  PAREN2 AND FINAL PARENTHES]S

SCAN AN APPLESOFT VARIABLE
VAR ISR VARNAME SCAN THE VARIABLE'S NAMC

JSR  VARTYPE ALSO THE $ %5 TYPE INDICATOR IF AN'
CMP ¥ (" IS 1T AN ARRAY’

BNE  CGOT3 NO-WE RE DONE
LDA  TYP.STR YES-SAVE THL STRING NUMERIC TYPE
FHA FOR WHEN WE 'RE DONL
VAR | JSR EVALNY SCAN ARRAY'S IND:X
e v ARE THERE MORE INDICFST
BEQ VAR ! YES- SCAN THEW
(o A (DOES RIGHT PARENTHESIS =OLLOWY
BEQ VAR .2 YES-ALL 1S WELL
LDA ¢ .° NO-MESSAGE INDICATES
STA  ERRSYN] COMMA OR RIGHT PARFNTHESIS
LDA ¢« ) 1S EXPECTED HERF
NP TXPSFT2 PRINT ERROR MESSAGE
VAR .2 PLA (HETRIEVE TYPE OF ORICINAL VARIABLE
STA TYP.STR SET RESULT TO THAT TYPE
JMP?  CHRGETY . AND EXIT
SCAN ALPHANUNMERIC VARIABLE Namt
VNAWE] JSR CHRGET ADVANCE TO FIRST CHAR OF VAR S NAM
VARNAME JSR CHRGO™ GET FIRST CHAR
JSR  ABC.CK IS 1T ALPHABETIC?
BCS  WNAME 1 YES-C K SO FAR
JSR  SETSPC NO-PUT A HIGHLIGHT SPACE WERF
LDX  AVAREXP SELECT "VARIABLF EXPFCTED' MESSAGE
JN® ERROR PRINT [RROR NESSAGE
YNAWE 1 JSR CHRGET ADVANCE TO NEXT CHAR

BCC  VNAME 1
JSR ABC.CK
BCS  VNAME 1
JNP CHRGOT

IF NUMERIC KEEP GOING
IS 1T ALPHARETIC?
YES-KEEP GOING

NO-END OF VARIABLE NAMF

SCAN VARTABLE TYPE INDICATOR (% OR 3

VARTYPE LDA #s0@ INLTIALIZE TYPE TO NUMERIC

STA  TYP STR

JSR CHRGOT GET TYPE INDICATOR

CHNP ¢ % 1S 1T INTEGER TYPE?

BEQ VTYPE 1 YES-LEAVE IT NUMFRIC

(= LI { IS IT STRING TYPE?

BNE  CGOTS NO-NO TYPL INDICATOR--LXIT

DEC  TYP STR
VIYPE 1 JMP CHRGET

YES-SET STRING TYPE
ADVANCE PAST TYPE INDICATOR ANC D)
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