24K Cassette or
32K Disk

h;'_]:’islm-T.l;igh -

The Atari 1020 printer/plotter is an excellent Atari
product as shown by Tom Hudson’s Solid States in
ANALOG Computing, issue 16.

1o an aspiring young programmer, the plotter is
a marvelous drawing tool. However, unless one knows
a little trigonometry, it can be difficult to produce
those intriguing circular patterns created by such lan-
guages as Logo and Pilot.

The turtle interpreter.

Turtle 1020 is an interpreted language written in
Atari BASIC. The interpreter is a mixture of Pilot.
Logo and BASIC commands—TIURN from Pilot.
FORWARD from Logo and variable use as in BASIC.

The editor.

Turtle 1020 uses the standard Atari editor, in that
you can edit a line by cursoring up and over to the
desired line. All the usual INSERT and DELETE func-
tions still work, except each turtle line is limited to
40 characters in length. The editor assumes that any
command without a line number is an immediate
command, and that those preceded by a line num-
ber from 1 to 199 are program lines.
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The commands.
All commands are three characters long, with the

exception of LOAD and SAVE,

LISxx — Lists lines xx to the end of the pro-
gram (xx is optional).

RUN — Executes the turtle program in mem-
ory. This will blank off the screen to speed up
the drawing.

SAVE — Saves the program in memory to cas-
sette or disk. You will be prompted for a file-
name, of which C selects cassette and D:filename
selects disk.

LOAD — Loads the program from cassette or
disk. LOAD only loads Turtle 1020 files and no
other. Each turtle program is headed by 2 head-
er bytes of 1s as an identifier. LOAD is operated
in the same manner as SAVE,

NEW — Clears all variables and erases the tur-
tle source code.

LIP — Lists the entire turtle program to the
printer/plotter.

TON — Stands for Trace ON, which allows
you to see each line as it is processed.

TOF — Turns the Trace function OFY.
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MEM — Displays the number of 40-character
program lines free. The command takes some
| time to compute, so please be patient.

-' SEE — Displays the X and Y position of the
pen/turtle, as well as the color and angle at which
the turtle is facing.

CAT — This was included for the benefit of
disk users. It will allow you to see the disk direc-
tory without going to the Disk Utility Package.
Variables for Turtle 1020 are limited to single-
character names from A to Z. The contents of
‘ the variables can be displayed by pressing the

appropriate key and pressing RETURN.

DEL — Deletes a range of line numbers. After
| typing DEL and pressing RETURN, you will be
prompted to enter certain parameters, such as
starting and ending line to delete.

Be aware that the above commands can only be
used in immediate mode. This may make Turtle 1020
seem rather limited, however it was written primar-
ily to allow easy creation of pictures on the 1020 plot-
ter and not as competition for Action! in any way.

Turtle instructions.
These instructions are all accessible in both im-

ANALOG COMPUTING

mediate and program modes.

A typical turtle line begins with a line number,
a three-letter instruction and any other data required
by the instruction, like this:

19 SET2e8,20

Note that no spaces are allowed between an in-
struction and its parameters. Spaces are allowed be-
tween two ditferent instructions and between a line
number and its instruction. Each line can only hold
one instruction, except when a comparison of true
and false states is involved.

IFT G701

This reads IF TRUE GOTO Line 1. The two instruc-
tions are IF TRUE and GOTO. The interpreter un-
derstands the following turtle instructions:

REM — This instruction acts as in BASIC. It’s
there to allow insertion of comments and is not
executed by the turtle program.

19 REM My first program

TXT — The TeXT instruction puts text onto
the printer in standard 40-column print.

18 TXT How to program in TURTLE

OCTOBER 1985 / PAGE 89




Turtle 1020 continued

PFN — The Print FunctioN allows use of the 18 HME
standard printer commands as described in the

ORG — This instruction sets the pen to 0.,0.
Atari 1020 manual.

SET — This places the pen at a specified lo-
10 PFNtE Sets printer for 80 Columns cation. If the pen is down when SET is issued.
a line will be drawn to this new position.

GRH — GRapHics sets the printer to plotter 18 SET1,2 Sets the pen to location

mode. 1 across and 2 down.
18 SETA,B Sets the pen to location
18 GRH A across and B down.
COL — COLor sets the color of the pen to any Note that turtle uses the Cartesian plane when
of the four pen colors. drawing, so a positive Y-value is up and a nega-
16 COL1  Sets color to 1 tive is down.
18 CoLA Sets color to number TRN — TuRN causes the angle to increase or

inh variable i : .
decrease, depending on the sign.

PND — PeN Down puts the down, so that
© P pas cown 18 TEN19 Turn 18 deqrees clockwise.

1 | 4 + e

: the plotter will actually draw. 18 TRN-18 Turn 10 degrees counter-
o PNU — PeN Up pulls the pen up, so that the 10 TRNN %tﬂgﬁh:lﬁgérees
EE F] pen cartridge/turtle only moves; it doesn't draw. - ’
e o» who i 18 PN TTO — Turn TO makes the turtle point at an
=. | N exact direction.
= & vl [ZEEF — HoME sets the pen to home position 18 TT028 and TTOF
4
a3
BEy

H-
+1 4
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Tlll’ﬂe 1020 continued

FOR — FORward moves the pen forward a
specified number of steps.
189 FORZ28 and FORC
BAC — BACkward operates in the same way
as FOR, except in the opposite direction.
GTO — Gol'O places program control to a cer-
tain line number.

18 GT0Z9 Goto line 29
18 GTOB Goto line B

CLR — CLeaR sets all variables to 0.

END — This simply returns control to the user,
terminating the turtle program.

ACC — ACCept acts like INPUT as in BASIC.
[t puts your numerical input into a variable.

18 ACCX Your entry will be stored

1h variable X
TST — TeST checks whether the following
comparison is true or false.

10 TS5TAXB Test if A is greater than B
18 T5TC=D Test 1f C equals D

The tests allowed are >, < and

[FT [l True allows the following instruc-
tion on the same line to be executed if the TST
was successful.

19 T574=49
280 IFT THETYT A equals zero

[FF" — II¥ False acts in the same way as IFT,
except the instruction is executed only if the TST
condition was false.

REP — The REPeat instruction allows a cer-
tain range of lines to be repeatedly executed. The
instruction requires a variable and a number to
specify the number of repeats.

18 REPY10 Repeat 10 times; variable

Y 15 used 10 keep track
0f which loop 15 executing.

ELLP — End LooP closes the above loop.

280 ELPY Close the repeat loop

opened by ¥ 1in line 19,

Math pack.

Turtle 1020 supports: addition (+), subtraction
(- ), multiplication (%), division (/) and exponentia-
tion (/). These are used in the same way as in BA-
SIC (e.g., A=2+3%4). However, it does not follow
true algebraic logic and, hence, performs the opera-
tor as it detects it. In the above example, 2 will be
added to 3 before being multiplied by 4. Further ex-
amples: 10 A=BAC; and 20 Z=A+B-C*D/E.

To generate a random number, use RND and a
number (e.g., X =RNID10). This vyields a random num-
ber between 1 and 10, to be stored in variable X.

(continued on next page)
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Tl]rtle 1020 continued

Turtle error messages.

All errors are translated into English, except for
the input/output errors from disk or cassette. You’'ll
have to consult your BASIC manual for the defini-
tion of these errors.

The errors which are translated into English are:

Command error — This occurs when you at-
tempt to use an unknown command or instruc-
tion.

Illegal variable — This occurs when you at-
tempt to use a variable other than those between
A and Z.

Printer error — This occurs if you execute a
printer command or turtle program without the
printer being in its proper state of operation.

Illegal function — You will encounter this er-
ror if you use a mathematical function not in the
categories mentioned earlier.

Line too long — This occurs when your tur-
tle program line length exceeds 40 characters.

Overflow — Any variable holding a number
either too large for BASIC to handle or divided
by 0 will cause this error.

[llegal input — This occurs when you attempt
to enter a non-numerical input.

[llegal line number — If your line number ex-
ceeds 199 or is less than 0, this error message
will be issued.

All errors will be signaled by a bell, and the line
at which the error occurred will be returned if in pro-
gram execution mode.

Final words.
That’s Turtle 1020 in its entirety. If for any reason
there's a program error or you pressed the BREAK
key, vou may resume Turtle 1020 by typing:

GOTOD 98

[f this doesn't help, vou’ll have to RUN the BASIC

program from the start.

I've included two turtle programs for you to try out
using Turtle 1020. The first performs a TO SQUIRAL.,
a procedure recognized by many Logo and Pilot
users. The second is a kaleidoscope generator, in
which each design generated is completely different.

[t will prompt you for an input to represent the num-

ber of loops it's to perform. []

Jason Leigh graduated from King George V School
in Hong Kong two vears ago and is now a Computer
Science student at the University of Utah. He's been
working enthusiastically with the Atari since he was
a pupil at Kowloon Junior School.
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Listing 1.
BASIC listing.

%g EE: TURTLE 1828 By Jason Leigh

38 DEG :READ BEEP,PROMPT,CR,BELL, K1, K2
K3,K4,K27,K40,K65:DAaTA 1088,90, 155,25
3,1,2,3,4,27,49,65

48 DIM PROGS (8808) : PROGS=CHRS (CR) : PROG
S (8000) =PROGS : PROGS (K2)=PROGS

S8 DIM LINES(255),DATS(255),NOS (K4),A(
263 ,B(26) ,C(26),Aa5(K4),C5(39),D5C128)
68 C35=CHRS (CR) :C5(39)=C5:C5(K2)=C

78 FOR T=K® TO 26:ACT)=K8:B(T)=K8:C(T)
~KO:NEXT T

88 2 CHRS(125) ;"TURTLE 1628":?

98 EXE-KO:GOSUB 1110:POKE 82,K1:? CHRS
(38 ; CHRS (K27) ;CHRS (31) ; : POKE 82,K2:IN
PUT #16,LINES

%na IF NOT LENC(LINES) THEN GOTO PROMP
110 IF LENCLINES)=K1 THEN A=ASC (LINES)
:IF A>47 AND A<{S8 THEN 140

120 TRAP 540:IF LENCLINES)=K1 THEN a=n
5=3${LIHE$]-HEE):? LINES;"=";A:GO0TO PR
130 IF LINES="DEL"™ THEN 1960

1;215F LINES="CAT" OR LINES="DIR" THEN
150 IF LINES="TON" THEN TR=K1:TRON=34:
GOTO BEEP

160 IF LINES="TOF" THEN TR=K8:TRON=K®:
GOTO BEEP

170 IF LINES="NEW" THEN RLUN

180 IF LINES="MEM" THEN 1650

199 IF LINES="LOAD" THEN 1448

Ega IF LINES="SAVE" THEN SA-K1:GOTO 14

I%gﬂﬁ;ﬂﬁctllﬂfﬁ}:IF A>47 AND A<{S8 THEN

220 IF LINES=""RUN" THEN 859

230 IF LINESC(K1,K3I2="LIS" THEN A=K0:GO0
SUB 560:G0T0 BEEP

240 IF LINES(K1,K3I)="LIP" THEN TRAP 62
0:CLOSE HKI:O0PEN BK3I,8,K0,"P:":A-K3:G0
SuUB 5EH:EUT2 BEEP

2580 IF LINES=""SEE" THEN ? "“'X='";INT(X);
O Y=U;INTC(Y);'" COLOR=";C;'" ANGLE="';ANG
LE:GOTO BEEP

%ﬁﬂ PATS=LINES :NOS=DATS(K1,K3): TRAP 62
278 IF NOS="REM'" THEN GOTO BEEP

280 IF NOS="TXT" THEN CLOSE HK2:0PEN H
K2,8,K0,"P:":? HK2:DATS(K4):? HKZ;CHRS
(K27) ;CHR$(7) :GOTO BEEP

290 IF NOS="PFN'" THEN ? HK2:;DATS(K4):G
0TO0 BEEP

308 IF NOS="GRH" THEN ? HK2;CHRS(K27):;
CHRS(7) :GOTO BEEP

318 IF NOS(K2,K2)=''="* THEN 11290

320 TRAP 940:IF NOS="COL' THEN C=VAL(D
gTS(K41}:THﬁP 620:7 HK2;"C";C:G0T0 BEE

330 IF NOS="'"PND" THEN P=K1:GOTO BEEP
340 IF NOS="PNU'" THEN P=K0:GOTO BFEP
350 TRAP 629:IF NOS=""HME'" THEN X=240:Y
E:ﬂ:ﬂHGLE:KB:? BKZ:"M"":H:;",":¥:GOTO0 BE
X680 IF NOS=""SET" THEN 990

370 TRAP 950:IF NOS="TRN'" THEN ANGLEz=nA
NGLE+VUAL (DATS(K4)) :GOTO BEEP

380 TRAP 960:IF NOS=""TTO" THEN ANGLE=vV
AL(DATS(K4)) :GOTO BEEP

390 TRAP 970:IF NOS=""BAC' THEN 639

480 TRAP 980:IF Hn§="an“ THEN G688

418 TRAP 520:IF NO3=""GTO0'" THEN EXE=Ki:

TRAP 1890:I=-(VAL(DATS(K4))-K1)%*K40:G0T
0 BEEP
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(K4
—K65) :C(E)=VAL(DATS(5)) :B(E)=I:A =
:GOTO BEEP
430 IF NOS="ELP' THEN E=(ASC(DAT
“K63) IA(EI=ACE)+K1:IF ACEY{CC(E) T
=B(E) :GOTO BEEP :

448 IF NOS="ELP'" THEN GOTO BEEP
458 TRAP 620:IF NOS="0ORG" THEN X=K0:Y=
K@:? HKZ;"H":GOT0 BEEP

460 IF NOS="CLR'' THEN FOR T=KO® TO0 26:4
;T]ZKG:HI71=KB:B171=KH:HEHT T:60T0 BEE

4780 IF NOS=""TST" THEN 1670

480 IF NOS$="IFF' THEN 1750

498 IF NOS="IFT'" THEN 1786

588 IF NOS="END'" THEN EXE-KO:GOTO BEEP
218 TRAP 550:IF NOS=“acCC" THEN POKE 55
2,34:A=ASCIDATS (K4))-K65: INPUT B: TRAP
240:4(A)=B:POKFE 999, TRON:GOTO BEEP
f%ga? CHRS (BELL) ;""Command error*:GOTO

938 ? CHRS(BELL);"Illegal line number"
*GOTO 1470

948 ? CHRS(BELL);“Illegal variable":Go0
TO 14280

558 IF PEEK(195)=8 THEN ? CHRS (BELL):;"
Illegal input":GOTO 1479

560 TRAP BEEP:? #A:T=KO:IF LEN(LINES)Y
K3 THEN T=(VALCLINES (K4))-K1)%K40

E?n T=T+K48:IF ASCI(PROGS(T)){3CR THEN
a0

580 GOSUB 1400:IF T>7960 OR T>PRO THEN
RETURN

598 GOTO 570

600 ? BA;T/K40;" "::FOR R=T TO T+3I9:IF
ASC (PROGS(RII{DCR THEN NEXT R:? #1a:PR
0G5(T,T+39):6G0TO 5886

610 ? NA;PROGS(T,R-K1):G0TOD 588

620 ? CHRS(BELL);"Printer error':GOTO
PROMPT

630 LONG=VAL (DATS (K4))

640 TRAP 620:DEG :Y1=COS (ANGLE)*LONG:X
1=SINCANGLE) *LONG

658 IF P THEN ? #K2;"D"';H-X1:",":Y-Y1
EEEIIF NOT P THEN % HKZ;v M :x-xi;v, "
670 X=H-X1:Y=-Y-Y1:GOTO BEEP

680 LONG=VAL (DATS (K4))

690 TRAP 620:DEG :Y1=CO0S (ANGLE)*LONG:X
1=SIN(ANGLE) *LONG

700 IF P THEN 2 HKZ;"D" ;X+H1:",":Y+Y1
?iEIIF NOT P THEN 27 SIKZ;"M“;X+X1:", *;
Y

720 H=X+X1:Y=Y+Y1:GOTO BEEP

730 IF LENCLINES) {KI THEN 758

740 IF LENCLINES)>39 THEN ? CHRS (BELL)
;"Line too long":GOTO PROMPT

750 L=LENCLINE3) :LINES (L+K1)=CHRS (CR)
760 FOR T=K1 TO L:A=ASCC(LINES(T)):IF A
247 AND A{S8 THEN NEXT T

770 LINE-VUALCLINES(KL1,T)):L1=T

780 IF LINE>199 OR LINE{K1 THEN ? CHRS
;¥ELL1;"1119931 line number*":GO0T0 PROM

790 PROGS (LINE*K40,LINEXK48+39)=C$5

800 IF L{L1 THEN GOTO PROMPT

8180 IF ASC(LINESCL1))=32 THEN L1i1-L1+K1i
*GOTO 8196

820 IF LENCLINES)-L1<{K3Z THEN 528

830 PROGS (LINE*K40 , LINE*K40+L-L1+K1) =L
IHEE[Lli:IF LINE*K402>PRO THEN PRO=LINE

i

840 GOTO PROMPT

850 TRAP 620:CLOSE HK2:0PEN #uK2,8,Ke,"
P:":POKE 559, TRON

860 I-KO:EXE-K1:ANGLE=K®:X=-K0:Y=K8:FOR
T=K8 TO Z26:A(TI=KO:B(TI=KB:C(T)=K®O:NE
KT T:C=KO:P=K@9

420 IF NOS="REP" THEN E=(ASC(DATS(K4))
:ACE) KO

$(K4))

EN I

E
(
HEN
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870 TRAP S3IO:LINES='"":F=K@:I=I+K40:IF
ASC (PROGS (I)){)CR THEN 900

880 IF I>7960 OR I>PRO THEN EXE=K@:GOT
0 PROMPT

838 GOTO 870

980 FOR R=I TO I+39:IF ASC(PROGS(R)) O
CR THEN E-E+K1:LINES(E,E)=PROGS (R) :5=K
1:NEXT R:GOTO 920

210 IF S THEN S=K@:GOTO 928

E%EEEHEHH 1400:IF TR THEN ? I/K4@;" v

92386 GOTO 260

748 TRAP 620:C=ACASCIDATS (K4)) -KES) : 2
BK2:"C";C:G0T0 BEEP

258 TRAP EEB:QHELEZﬂHGLEintﬂSC(DnTﬁtﬁd
}J)-K65) :GOTO BEEP

268 TRaAP 920 :ANGLE=A(ASCIDATS (K4) ) -KES5
) :GOTO BEEP

278 TRApP 529:LBHG:n{ﬂ5BEDHT$[K411—HEEI

:GOTO 6490

288 TRAP 529:LHHE:ﬂ(ﬁﬁﬂ(bﬂTSlHI}]“Kﬁﬁl

:GOTO 698

998 T1=K1tﬂ=ﬂ5E{DﬁT${K411*KEEIIF Ar=Keo
AND A<KZ7 THEN 108498

1980 FOR T=K4 T0O LENI(DATS)Y : IF DATS(T, T

l{}“." THEN NEXT T

1818 T1=T+K1:H=UﬂL(DﬁT$IH¢.T-H1]}

18020 AZASCI(DATS(T1))-K6S: IF A?=K8 AND

A{K27 THEN 1858

1630 Y=VAL(DATS(T1)):GOTOD 1968

18048 H=-AC(A) :T1=6:GOTOD 1828

1958 Y=at(n)

ﬁﬂﬁﬂ TRAP 620:IF P THEN 2 BNKZ;"D* ¥,
F

1870 IF NOT g THEN 7 BK2;"M'"' ;K v, vy

1088 IF ANGLE>3I&60 OR ANGLE<{-368 THEN A

:IHT(#HELEKEEB):ﬂHELE:nHELE—HESBH

1890 IF EXE THEN 8806

%%HB 7 1?7 “"Okavy":POKE 792,K0:G0T0 PROM

1110 FOR T=10 TO0 K® STEP “K1:50UND K1,

240,10, T:NEXT T:POKE 999,34 :RETURN

#liﬂ ;HﬂP 1138:IF DATSIKI,SI=""RND" THE
185

1130 Y=ASCINOS)-K65:ACC=K®

1140 IF V<{KO® THEN 548

%lﬁﬂ Z-KI:G05UB IEBBEHEEZH:TZZTI:HEGZH

iigﬂ Z=T1+K1:G0SUB 1298 :NZ2=N:T3I=T1:NEG

1176 ﬂSZHﬂT5IT2,T21

1180 TRAP 1250

%%59 IF AS=""+" THEN ACC=ACCH+N2:GOTOD 1?2

%%BH IF AS=""-"" THEN ACC=ACC-N2:GOTO 12

é%lﬂ IF AS=""/" THEN ACC=-ACC/N2:GOTO 12

%329 IF AS="%" THEN ACC=ACCH*N2:GOTO 12

églﬂ IF AS="A" THEN ACC=ACCANZ:GOTO 12

1248 7 CHRS(BELL);"Illegal function'™:G
OTO PROMPT

#%Eﬂ ? CHRS(BELL) ;"0Overflow":GO0T0 PROM

1260 T2=T3:T1=713
1270 IF 5 THEN A(V)=ACC:GOTO BEEP
1280 GOTO 1160
230 TRAP 1398:A=ASCIDATSC(Z))-K65:IF A
=K8 AND A<{K27 THEN 1360
1388 NEG=K9:AS=DATS(Z,Z):IF AS=""-v QR
AS="4+"" THEN Z=ZH+K1:NEG=K1:A=ASCIDATS(Z
J1-K65:IF A>=K8 AND A<{KZ27 THEN 1368
1318 S-KO:FOR T=Z YO0 LEN(DAT J:A=ASCCD
=Eﬁ{T%1:IF A=46 OR A>47 AND A{59 THEN

1320 IF NEG THEN Z=7Z-K1:NEG=K®
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Turtle 1020 continued

1330 N=VALDATS(Z,T-K1)):T1=7

1348 IF T>=-LENIDATS) THEN S5=K1

1358 RETURN

1368 V1=-A:IF NEG AND AS=""-"" THEN N=-A(
Vi) :607T0 13188

1370 N=A(V1)

1380 TA1=Z#+K1:T=T1-K1:GOTOD 1340

1398 S5ZK1:6070 1279

1400 IF PEEK(764) <{>255 THEN POKE 764,2
55:7 “"Break":GOTOD 1420

1418 POKE /64,255 :RETURN

iEEﬂEIF EXE THEN 7 "at line n":I/K40:E
14380 GOTO PROMPTY

i#gﬂ ? “"Enter Filename-=>"::INPUT #16.,D
14580 TRAP 1550:CLOSE HKI:IF SA THEN 5a
ZKO:G0T0 15790

1460 OPEN HK3I,K4,K0,DATS:A=-KO

1470 GET BKI,I:GET HK3,K

1480 IF I<’K1 OR K<>KX1 THEN ? :? CHRS(
EELL];"Hut a2 TURTLE 1029 file":GOTO0 BE

1498 GET HK3,PRO:PRO=PRO*K48

1588 GET HK3,LINE

1510 GET #KI,D:IF D=255 THEN 1540

1528 PROGS (LINE*K40+0, L INE¥K40+A) =CHRS
(D) :4=AtK1

1538 GOTO 15198

1540 A-K9:G0T0 1500

1550 IF PEEKC195)<>136 THEN 2 :? CHRS(
BELL) :"I/0 error # ":PEEK(195)

1560 GOTO BEEP

1570 OPEN BK3,8,K0,DATS:A=K0:T=K®

1580 PUT HK3,Ki:PUT BK3, K1

1598 PUT #K3I.PRO/K40

1600 T=T+K40:1F ASC (PROGS (T)) {)CR THEN
1618 IF T)>7968 OR T)>PRO THEN CLOSE #3:
GOTO BEEP

1620 GOTO 1600

1630 PUT HK3,T/K40:FOR R=T TO T+39:IF
asSC (PROGS(RII <OCR THEN PUT HK3,ASC(PRO
G5CRI) :5=K1:NEXT R:GOTO 1618

1640 IF 5 THEN S=K@:PUT BK3,255:60T0 1
1650 R=KO:FOR T=K40 TO 8000 STEP K48:I
F ASC(PROGS(T))=CR THEN R-R+Ki

%EEH NEXT T:2 R;*" LINES FREE":GOTO BEE
1670 TRAP 520:0=ASC(DATS (K4))-K65:A=A(
1680 B=ASC(DATS(6))-K65:IF B>-K1 AND B
{26 THEN B=A(B):GOTO 1700

1690 B=VYAL (DATS (6))

1700 C=ASCIDATS(5)) :5TA=K®

1710 IF C-60 THEN STA=-A{B:G60T0 BEEP
1720 IF €=62 THEN STA=AYB:GOTO BEEP
éggg IF C=61 AND A=B THEN STA=K1:GOTO
1740 GOTO BEEP

1750 TRAP 520:T=K4:IF STA THEN GOTO BE

EP
1760 IF DATSCY,T)=" * THEN T=T+K1:GOTO

17698
1770 LINES="":LINES=DATS(T):GOTO 260
1780 TRAP S520:T=K4:IF NOT S5TA THEN GO
TO BEEP
1IggﬂIF PATSIT,T)="" " THEN T=T#+K1:GOTO
1800 LINES="":LINES=DATS(T):GOTO 260
igie ? 72 * DISK CATALOG":?
1820 TRAP 1550:CLOSE HKI:O0PEN HK3I,6,K0
DN X ITRAP 18490
18380 INPUT HKI,D5:? DS:GOTO 1830
1848 ? :GOTO BEEP
18580 TRAP 528
1860 VU=-ASCIDATS(6))-K65:IF V>=K0 AND V
(K27 THEN A=A(V) :GOTO 1880
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1870 A=VALI(DATS5(6))

1880 V=-ASCI(NOS)-K6S:AT(UI=INT(RND (KB)*n
}+K1:GOTO0 BEEP

1890 V-ASCIDATS(K4))-K6S5:I=(ATVUY K1) %K
40:G07T0 BEEP

1998 7 "DELETE FROM LINE f1->"::INPUT L
:? "TO LINE #-2>";:INPUT L1

1916 IF L>=L1 THEN ? CHRS(BELL):"Illeg
al values":GOTO0 PROMPT

1920 IF L1>2199 OR L<{K1 THEN L=K1i:L1-K®
sGOTOD 1918

1930 7 "DELETE LINE ":L;"™ TO ":L1:;" (Y
ZN)'"; :INPUT LINES

19480 IF LINES(K1,K1)="'Y*" THEN ? "“'DFLET
ING'":GOTO 19686

1950 GOTO PROMPY

1960 FOR T=L*K40 TO0 L1i¥%K490 STEP K40:'PR
0G5 CT,T)=CHRS(CR) :NEXT T:GOTO BEEP

CHECKSUM DATA.
(see page 18)

18 DATA 957,253,195,882,49,155,153,876
,710,297,922,180,778,659,363, 7349
160 DATA 355,981,801,498.336.188.580,2
94 ,362,345,22,283,542,21.54,5662
310 pATh 818,364,699,716.888,318,591,8
06,428,476,368,387,271,276,527, 7933
460 DATA 699,188,113,136,883,768,53,15
4,613,543,757,286,363,747,61.6349
610 DATA 89,628,112,518,546,97,805,127
A EIR RO,
; 655,916,296

,382,969,625,133,251,759, 786 . 7783
918 DATA 657,561,728, 944,344.549,786,7
99,385,870,141,218,8083,118, 341,8244
19680 DATA 875,568,822,456,401,166,45,1
72,689,153,197,617,682,19.21, 5875
12106 DATA 30,11,228,540,981,237,256,72
3,233,128,534,989,755,819,793, 7249
1368 DATA 117,603,840,688,273.397,706,
545,789,530,423,1,12,33,243,6200
1510 DATA 115,961,721,672,106,927,61,2
86,573,520,40,722,211.55,322,6292
%ggaﬂgﬁrgzizgigagigﬁz,ﬁaa.251,534.555,

, ,938,546,666 , 8683
1810 paTn 588,6%9,775,235,868,217,611,
814,157,119,645,9981,835,632,562,8598
1960 paTA 110,118

L
Listing 2.
§ R 24 PHU 123 FORE
: EBl 1% fhasat S ¢ [muis
3 SETZ480,-500 28 FORS 126 TRNG67.5S
4 PND 318 PND 127 67036
5 REPAYE 32 GTOF 130 TRN-18
6 FORS 36 ELPB 131 REPAS
7 TRNBY I8 TSTZ)Y 132 FORS
8 S=5+42 40 IFTGTO46 133 TRM144
9 ELPA 42 Z=Z+1 134 ELP#
44 GTO8 135 TRM18
® 46 END 136 £T036
188 TRN-3@ 140 TRN-68
181 REPA3 141 FORS
. . 182 FORS 142 TRN6@
Listing 3. 183 TRN1Z@ 143 FORS
184 ELPa 144 TRM1Z®
185 TRMI® 145 FORS
4 ACCY 196 GT03I6 146 TRN-60
g EE:Hb‘ 116 TRN-45 147 FORS
= 111 REPA4 148 TRN120
3 S=RNDGE 112 FORS 149 FORS
18 C=C-1 113 TRNY8 150 TRNG6®
12 CoLC 114 ELPA 151 FORS
14 TT08 115 TRN4S 152 TRN128
-lg D=RMDS 116 &TO3I6 153 67036
18 D=p-1 120 TRN-67.5
28 F-D™i8+i188 121 REPAS
22 REPBG 122 E=S/2 e

- ANALOG COMPUTING
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