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1he Flrat and Only System to Backup 
Dl•kette• Protected by Bed Sectoring 
wtthout modlf"tcation to your drive. 

..: .• 
ATARI DISK BACKUP SYSTEM $49.85 
Superclone is the only ATARI diskette copier system that 
leta you backup just about ANY 'copy protected' diskette.•• 
including those proteC1ed by 'bad sectoring .' Bad tracks and 
aectors are created wirhout modifications to or adjustments 
of your hardware. Each backup diskette generetad by Super­
ctone functions t1xactly like the on{JinaJ. .•self-booting, etc. 
(In fact, we suggest that you use the backup and save the 
original.) 
Superclone includes: 

SCAN ANALYSIS - Map of dislcene contents I location of 
data, bed sectors. etc.I 
FORMATTING/ BAO SECTORING - Non·ATARI DOS 
formatt ing and bad track / sector creation . 
BACKUP - Copies just about everything we can find..• 
ntgerdlea of protection scheme. 

Superclone is user-friendly and simple to use. 
PIRATES TAKE NOTE: SUPERCLONE only aUows two 
copies to be made of any specific disltene.•.Sorrylll 

SYSTEM REQUIREMENTS 
Atari 400 or BOO Computer I 48K Memory 
One Atari 810 Disk Drive I Printer Optional 

Available at your computer store or direct hom 
FRONTRUNNER. Include $2.00 1$5.00 Foreign Orders! for 
each system. OEALER INQUIRES ENCOURAGEO . 

TOLL FREE ORDER LINE: 
124 Hrs.I 1......._..7111 
In Nevada or for qullllions 
Call: 17021 786-4600 
Personal checks allow 2-3 
week1 to clear. MI C end 
VISA eccepted. Include 
shipping. 

316 Callfomia Avenue, Suke 1712 
Reno. Nevada 89509 - 17021 786-4600 

Others make claims. ..SUPERCLONE makes copies/fl 
ATARI is a Trademark of ATARI, Inc. 

versatility
portability

affordability 
SIDEWRl'fER.H 

14416 So. Outer 40 Rd. 
C!Jesterlleld, MO 63017 
.Or Call (314) 434-0433 

DATA FAIRE 

11Behular'5 
11 & 

con enjoy. Try to conquer DEBULAR'S 
DUNGEON , if you dare, but be carefulWATCH OUT ! !I Those CRAZY FACES ore 
Debulor is a mighty wizard that doescoming . .. QUICK ! ! ! fly between them . . . not like intruders.

OH NO, now they ' re chasing you 

48 k · d/t
CRAZY FACES is a fast action arcade style ONLY $19.95 
game with high resolution graphics 

16k DATA FAIREDISK

24.95 1614 SPEYER 
REDONDO BCH , Ca

All DATA FAIRE products ore for the  
ATARI 400/800 . Send $2.00 for our catalog  90278  

213-374--8743  

PLEASE INCLUDE $2 FOR POSTAGE & HANDLINGis a lrademork of Atari Inc . 
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20050 	REM 
20100 SOUND o,o , o,o:X=<64+16)+(32+8) 

POKE 53768 , X 
201 1 0 DIM HF2$(41>:RESTORE 20140 
20120 FOR 1= 1 TO 41:READ X:HF2$CI,I>= 

CHRS<X>:NEXT I 
201 3 0 	 RET URN 
20140 	DATA 104, 170,104,141,2,210,104, 

141,0,210 , 104,104,41,15,9,160,1 
4 1, 3,21 0 

20150 	DATA 224, 2,240,17 
20 1 60 	DATA 104, 1 41 , 6,210,104,141,4,21 

0, 104, 104 , 41' 1s, 9, 160' 141, 7' 210 
,96 © 

A..,ARl 400 ~SlTK 99.95 64~ memorv nd handling 
"'' ADE "' Pnme Qua''6's300 pos1age a
UPGR curren\ memo~a~~~~~1:i1a1 1on • ;..a 5.95 
• uses your ranteed • CARD 

chips all gua E...CE ··•Po~e 1ocat1ons
efER " • All pee"' 95ATAR\ R59 • All error codes RD 3. 

• A\arl Basic commands fEREMCE CA EC. 

R RE 	 00OK\ DATA.pRlMTE • C\TOH. E?SON. A 560· 
• pnn1er control codes JAETEK 212 M 

cER00/1200 MODE ieased ,,ne opera11on
3 • switched or 


I au\O dialer handlln9 

• 1ntegra 0 postage and E<etiange 

l~~::::;~·~A~~ O~~~--=~~ \cro syotom•4033~dd S~S~ "~ B ~~~: PO 01. CP..9452 ~ 
~ =:::::- :::: - -=::. concotd. 130 

~~ES ~ ~ 141s\3SS·7· 
~~ --==-- - -..--!_= ~ 
~~~~'*v,s7 •' . . 
~~,,__ --==== 

FIRST BORN IN 1978! 

Now Available For Atari Computers $ 99.50 
For Apple Computers 150.00 
ForCPM Based Computers 225.00 

CCA Data Management System 
Uses Features And Capabilities 

• Business 	 • Long record lengths 
Accounts Receivable • Up to 24 fields per record 
Accounts Payable • Not Copy Guarded 

Inventories • Alpha numeric items 
Biiiing • Numeric only items 
Lists and Rosters • Add, update, scan, etc. Illes 

• Home Phone Lists 	 • 10.Level sort ascending, descending, 
Budgets, Hobbies allows alphabetizing data file. 

• Contact your local dealer for 
details or write us for our catalog 

c:e S'OFT"WARE 
238 Exchange St .. Ch icopee. Manochu..,th 01013 

(413) 592-4761 

Moltercord & VISA A~cepted 
• 	 Deafer And Oittributor Inquiries Invited 

• 	 Claaed Monday• - Open Doily 'Tit 5:30 - h idoy• 'Til 8 

MAGIC MAIL* 
Ann\11in1N~ l> . .llJ 8.t...- \ l.uhn1.mJ Po"'-'rul lnl1.,m.1 '1t1n S~•1C'11llOf)UUf l•n'*-IO'Nlll"' 

l'•' IM.ln..11 l un1ru1.•1 /\CH • Nitti( h.i \ t olll lhtk k.itun·\ l'>a:n ,ku1nw~.1 rnh•" •m1lr M 111 linj! 1mJ 

ln111ro1.11mn \nlt'm, ...,10:.t•) l11uoe'"nJ ••• l'<l"ttlul 

COMPARE THESE FEATURES: 

• o,,,,, I ~1J,. 	 !'- ..me.. .\JJrr..s. l n~ .!tl•1e fir l1-.k. 
A1c.1 4.oJ.:. Phone 1'oumt'e1. l:t1nhJ.n 4m J. \l 
<11nd lnlr) r)~ . 

• 	 L,.., lh"n I ~onJ !lol.'ll r.h Time •!\tr~\'\, 111 \uur U.11 .._ .mJ :4 ...:.onJ> 11'(1 the 
IJolht'I ~" .. • 

• 	 llu1ll 1nS(Ut.l . .:-•(\'ltlltafS.n11ntAN\ U ..1,. I 11t ... ~ AN \ hriJ .. 11h Uftk'l IO~to­
lic.tJ> 

• 	 l omm•nJ·llmC"f'! •11k ~1mr••· I n~•·h · h\c ••>mnt.11\J• I I M ) MUUll) 
PRIST -'DI> MlftT. do. 

• 	 l'•"11ton l n.Jcf'l.•nJ~n1 6 Po•thun l )r.rf'C'n.knl hdJ, 

• 	 lh'\.unkJ on l-t 1gh-Qu:iht) V.: rhJllm ll•.• l tUr. 

• 	 f• t'r) 0 1•ltUC' Pn:-·IC">lnJ f11r ft .tJ ¥'d111• ""J rn-.wJ111g in l~nl) 

• 	 \ 'co10M for Ep-on ~l:\.·l'!ll, Ptv"""'"' C"l"rtUuni..-• 

• 	 Pnnl S1nJlc-.. 1Jth !l-h1hnr. l..al'te-11 CJI D11nlOI) lnunr. 

• 	 100'\ M.a<h1nt LH1u1s:r 

• 	 ltl K M1n1mum M tmJ I) 

• 	 tl.. Pacc U..:r M,,nu.-1 

• 	 ._, 0.-) ft u)C'I PnltQ:ll(,\.l'I ( ,u.. 1 ;in1 ~r 

l•ll ot .... nu- Im I KM oo1.Willon.-l 1nfonnil.t 10n 

· ~t~G ll" MAIL 1\ .- T~\kmark rir A- lHl · IUTtT R S<.lh,..;uc 

it' "' ·"'"' 

I 
_) 

800(48K) ..•.••.••.••.•..••....•..••• .•.••••....•.•••••••.•••..•.... CALL 
400 16K ••..••.•......•..........•.....•.•.•....•....••••...•...•.•.• CALL 
400 YOURS to 32K or48K ................................ CALL 
410 RE<;ORDER ..........••.•••.........•.....••.•.•..•.••••. 79.00 
810 DISK DRIVE ••.............••. •••....•.•.....•.•.. ....•. 439.00 
850 INTERFACE........ .....••......••...•..••..•.•...•...•. 165.00 
830 MODEM ....••.•••.•....•..•.•••.•.•.......•.•••.....••...• 149.00 
825 PRINTER.................................................. 575.00 
481 ENTERTAINER KIT •••.•.•..•.•......•..•••......•••.. 69.00 
484 COMMUNICATOR KIT ............................ 309.00 
PRINTERS- Atari , Epson, Smith Corona .•.... • CALL 

Prices subject to change without notice. 

Shipping extra. No tax out of state. 

Ca. residents add appropriate taxes. 


WE ARE AN AUTHORIZED ATARI SALES AND 

SERVICE CENTER
a 

I 	 COMPUTERTIME, INC. 
P.O. Box 2 16 

Kentfleld, CA 94914 

CALL TOL L-FREE 800-227-2520 
In California 800-772-4064 

For product and price II t : send 82.00 for shipping. 

http:l.uhn1.mJ


Parallel 

Printer Interface 

for the ATARI 400/800CTM1 Computer 

• 	NO ATARI 850™ INTERFACE MODULE 
NEEDED 

•COMPATIBLE WITH ALL SOFTWARE 
(Including VisicalcnM1 Text WizardnM1 Data 
Perfect™, etc.) 

• 	5 FOOT CABLE WITH CENTRONICS 

CONNECTOR (Compatible with Epson, 

NEC, IDS, etc. Adaptor available for 

Atari 825CTM1) 


The MICROBITS' MPP-1100 parallel printer interface 
uses a replacement operating system ROM to insure 
software compatability. No messy driver routines to 
load, and it works with copy-protected software. The 
MPP-1100 also features faster data transfer - ideal 
for printers with buffers. 

You can pair the MPP-1100 with our direct­
connect MODEM and have both a printer interface 
and a modem for little more than the cost of an 
850(1'M) interface module. 

MICROBITS 
Peripheral Products ONLY434 W. 1st 


Albany, OR 97321 

(503) 967-9075 $99.95 

JZkRAM 
FOR 

ATARI 400/800 

Only Tech•Data can offer such top quality at so 
low a price. Our Ram board features: 

• Lifetime Warranty 

• Gold-plated edge 
connectors 

• 	Compatability 
with Atari 400/800 

Dealer Inquiries Invited 

800-ZJ7-89JI 

In Fla.: 81J-577-Z794 


Tech•Data Corporation 
3251 Tech Drive North. St. Petersburg. FL 33702 

MONARCH 
MAKES ATARI 
BASIC FLY. 

With ABCr", Monarch's I new BASIC 
compiler for ATARI 400 and 800, you 
develop and debug pro-J grams using 
your ATARI BASIC car- tridge, then 
use ABC to transform \them into 
compact code that runs up to 12 
times faster, without the 'cartridge 
(and protects your source code, too) . 
40K and disk required . ~For your ABC 
diskette and manual, ..,..send check or 
money order for ...., $69.95 (or $9.95 for 
manual alone) .~ Monarch Data Systems 

~ P.O. Box 207, Cochituate 
, ..,..- MA 01778, (617) 877-3457. 

astercardNisa by phone. Dealer 
inquiries invited. Mass. residents add 

5% sales tax. ATARI, ATARI 400, and 
ATARI 800 are trademarks of ATARI, Inc.)l~ 

)ll PAYROL~~~FTWARE 
ATARI' THE ATARI° 800'" 

Moles Pay1ml Syslem~ is an advance<! and comprehensive payroll accounUng system 
deslgne<l lor businesses loday Cumulalive 101als a1e maintaine<l lor each employee, as well as 
complele 1eport1ng. check wri11ng. and W·2 reporting. Some lealures Include: 

• 	 Random access hie orgamzahon for las! updallfl\l of 1nd1vldual records. 
• 	 Allows weekly, biweekly, sem1mon1hly OI monthly pay periods. 
• 	 Complelety menu-duven and user-lnendly. 
• 	 Reg.Jlar,Ovenrne. llotille tine. Sci<. Holoay.Vacatia\ Boros and Coorrissim earring ca~ 
• 	 PaylOUde<luctions include Federal W/H Tax. Stale W/H Tax. City W/HTax. FICA. SDI. Group 

lnsu1ance and 3 use1·deline<1 de<luc11ons. 
• 	 Tax sllelle1e<1 annu11y deduc11on capab1hty for IRAs and olher tax shelle1s. 
• 	 S1a1e and Fe<leral Unemploymenl Insurance main1ained. 
• 	 Complele hie v1ew1ng and e<llt1ng capablhly. 
• 	 Ma1n1ains up 10 50 employees. 
• 	 Up 10 t0 user-dehne<I Wo1ke(s CompensalJOn ciassdica11ons. 
• 	 Federal Tax !ables may be changed in only t 5 niooles ead1 year by user when IRS changes taX. 
• 	 Table method use<! IOI Slale and City Tax. allowing compalibiity with any stale's or city's taX. 
• 	 P1oduces t5 diHerenl 1eports, including W·2 Fmms Report 
• 	 Checks calcula1e<1 and punle<I aulomaucally. 
• 	 PROGRAM ENABLING MODULE~ f)'olet!Sval~epayrollinlormalionlromunauttaizeduse<s 
• 	 3user·dehne<I pay1ollde<luclions 10 accommodale customize<! needs such as savings, f)'ofit 

sharing. lax shellers. pensJOnS. eie­
• 	 Pay penod. monlhly, quaflerly and yea1ly cumulal1ve totals maintaine<l IOI each employee. 
• 	 Au1oma11c inpul e1101 deleclJOn and 1ecovery p101ec1s syslem from user-generale<I e1Tors. 
• 	 Easy· lo-follow. detaile<I, and comp1Ellenslve use(s manual and lulonal leads lhe user slep 

by step allowing anyone wilh lillle compuler experience 10 easily operate !he package 
Includes 1nde>. 

• 	 Color, sound. and g1aph1cs u11lized IOI use1ease. 
• 	 Maintains employee pay h1slory. 
• 	 Allows 101 maooal payroll check wn11110. 
• 	 Packaged in a handsome 3-rino deluxe pockete<I binder w11h 3 diskenes and manual 
• 	 Reasonable f)'1ce 

See your local slore. or contact Miles Compuling. 

M MILES COMPUTING 
u~~ 7136 Haskell Ave. #204 

'" Van Nuys, CA 91406 
(213) 994 -6279 

Alan is a 1eg1s1e1ed 1radema1k of Alan. 1ne­
MilesCompu11ng, MILES PAYROLL SYSTEM. PROGRAM ENABLING MOOULEa1e1<adematks 
of Miles Compu11ng. Van Nuys. Calitomia. Nol affiliated wilh Alari, Inc. 
Sl 79.95. Requi1es 32K and lwo Atari• 8 1 0~ disk d1ivers. Payment in U.S. tunds requiredwilh 
Older. California residenis add 6.5% sales 1ax. C.O.D. or prepayment only. Dealer inquires 
welcome. 



Custom Cata log 

G J Vull1ngs 

For Apples with DOS 3.2.1or3 .3, al/ 111e111ory sizes, 
this program lets you create customized directory 
headers, with inverse or normal input. 

Have you ever wished to personalize your disks, 
identify the theme of a seri'es of programs on a 
disk, or just improve the appearance of the direc­
tory as it appears on the screen after a CATALOG 
command? "Custom Catalog" will allow you these 
prerogatives and more by creating seven " bogus" 
files at the top of the directory. These bogus files 
will serve as a header to the disk's directory, dis­
playing contents, ownership, DOS version, or 
whatever you wish . 

The program is designed to run in either a 
DOS 3.2.1or3.3 environment. It will, additionally, 
permit either inverse or normal input and will 
allow toggling between the two input states. These 
features make possible directories with content 
and artistry. 

Your Choice Of Input Types 
The program should be used only with n·ewly­
initialized diskettes since it will occupy the first 
seven entries in the directory . Thus, if the program 
is used with established diskettes, the first seven 
programs will become inaccessible. To implement 
Custom Catalog, initialize a diskette the normal 
way and then delete the "HELLO" program. Run 
Custom Catalog and , when prompted, insert the 
diskette to be customized. 

You have an initial choice of input states (nor­
mal or inverse) and may then design seven lines 
of 23 characters each (any except for control char­
acters) to represent your identifying remarks or 
messages. The program sets aside a buffer of 256 
bytes in high memory, using the input/output 
block at decimal location 896. There it stores the 
last sector of the directory track, which is normally 
track 17, sector 12 or sector 15, depending on the 
DOS version. 

Each directory entry occupies 35 bytes. The 
first two represent the track and sector of the track/ 
sector list (header). These we will direct towards 
an empty sector, namely track 17 (in most cases), 
sector one. The third byte represents the file type. 
Here we will use "00" to indicate an unlocked 
text file. The next 30 bytes represent the file name. 
We will make the first seven bytes backspaces to 

eliminate the " t" (for text) and the sector count 
from the display. The remaining 23 bytes may be 
anything of your choosing (normal or inverse). 
The 34th byte is the file length. This we set to 
"00" and the last byte is the end marker, which is 
also normally "00". 

We now alter the entries in the buffer, but 
one problem remains. The output for the directory 
listing is via the COUT routine at $FDED using 
screen ASCII values, but keyboard ASCH values 
which we entered are in a different range. We can 
translate these values listing logical variables (one 
of the least used, yet very powerful, variable 
types). See page 15 of the Apple Reference Manual 
for screen ASCII values for both normal and in­
verse display. After alte'ring the buffer, the revised 
version is written back to the disk. 

Using a similar technique, track 2, sector 2 is 
then read into the buffer and the DISK VOLUME 
message which occupies the 176th to 186th bytes, 
inclusive, may be optionally changed. 

A typical directory header might look like the 
following example: 

&&&&&&&&&&&&&&&&&&&&&&& 
& APPLE II - DOS 3.3 & 
& DISK UTILITIES & 
& JANUARY 1983 & 
&PROP. OF G.J.VULLINGS& 
&&&&&&&&&&&&&&&&&&&&&&& 

The above looks especially attractive in inverse 
mode. A hint: if the seventh line is left blank, a 
natural break is formed to separate the header 
from the rest of the directory. 

Both backspace anq forwardspace editing are 
implemented and work normally, with a few en­
hancements (because of the two modes of input) . 
The only exception to normal implementation is 
that you cannot backspace beyond the first column 
(column numbers are pi·ovided to make centering 
easier). Therefore, pressing "RETURN" or typing 
past column 23 is final. 

After the seventh line is entered, you are 
given the choice of accepting or rejecting the 
header that you have constructed. If you reject it, 
the procedure will begin again. Rejecting headers 
will give practice in obtaining a result which is 
aesthetically pleasing. If, on the other hand, you 
accept the header, it will be permanently w'ritten 
to the disk. The choice will then be offered to 
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change the DISK VOLUME message to any 11 (or 
fewer) characters of your choice. 

You can create additional custom entries 
using the method in this program, or you might 
want flashing entries, which you can get by trans ­
lating to the required ASCII values. Have fun 
experimenting, and happy customizing. 

How It Works 
LINES 

30-220 - the input routine, which allows input in 

two modes as well as forwardspace and backspace 

editing. 

250-260 - translate keyboard ASCII into screen 

ASCII and store into disk buffer. 

280-290 - toggle input status. 

310-330 - backspace edit routine. 

350-390 - forwardspace edit routine . Translate 

screen ASCII to keyboard ASCII. 

410-450 - point each of the "bogus" header files 

to empty track 17, sector 1; declare each file to be 

of type "text-unlocked" of length zero; and set 

the end marker. 

470 - inputs a eries of seven backspaces into the 

filenames so that the lock indicator, file type, and 

sector count do not appear on screen. 

480 - checks the memory size of your Apple and 

sets up a di sk buffer, making the program virtually 

memory-size independent. 

500-570 - organize screen display. 

590-620 - set HIMEM: to protect the buffer and 

also initialize the variables. 

640-670 - use track 17, sector 0, to find the direc­

tory, thus making it possible to use the program 

with either DOS 3.2.1 or 3.3, or even with disks 

having directories on tracks other than track 17. 

680-800 - main routine . 

820-840 - write the catalog header to the disk. 

860-920 -change DISK VOLUME message. 

940-990 - finishing touches. 

1020-1040 - set up the input/output block for the 

Read Write Track Sector routine . 


S TEXT 1 HOME : ONERR GOTO 1000 
10 GOTO 480 
20 REM •••.INPUT ROUTINE.*** 
30 FOR I = 0 TO o 
40 VTAB VTB + I: HTAB HTB 
so CN "' 1 
oO INVERSE 
70 IF NOT INV THEN NORMAL 
80 GET CHS: IF CHS < > CHRS (13> THEN 110 

90 IF CN > 23 THEN 200 
100 FOR Z = CN TO 231CHS = " "1 PRINT CHS11 

GOSUB 2S01CN "' CN + 11 NEXT 1 GOTO 200 

110 	 IF CH$ = CHRS (27> THEN GOSUB 2701 GOTO 
oO 

120 	 IF CHS = CHRS (8) THEN GOSUB 3001 GOTO 
oO 

130 	 IF CN > 23 THEN 200 
140 	 IF CHS = CHRS <21) THEN GOSUB 3401 GOTO 

loO 
150 IF ASC <CH$l < 32 THEN oO 
loO PRINT CH$J 
170 GOSUB 250 
180 CN • CN + 1 
190 GOTO 60 
200 GOSUB 4o0 
210 GOSUB 400 
220 NEXT 
230 RETURN 
240 REM •••.SCRN ASC INTO BUFFER.*** 
250 IF ASC <CHS> > = 32 AND ASC <CH$) < 

o4 THEN POKE BFR + I * 35 + 10 + CN, ASC 
<CHS> + < NOT INV > O> * 1281 RETURN 

2o0 POKE BFR + I * 35 + 10 + CN, ASC <CH$l ­
<INV > O> * o4 + < NOT INV > O> * 1281 RETURN 

270 	 REM •••.CHANGE INPUT STATE.*** 
280 	 IF INV THEN INV = 0: RETURN 
290 INV = 11 RETURN 
300 REM •••.BACKSPACE ROUTINE.••• 
310 CN = CN - 1: IF CN = 0 THEN POP GOTO 

50 
320 PRINT CH$; 
330 RETURN 

340 REM •••.FORWARD SPACE ROUTINE.••~ 


350 ASKII = PEEK < PEEK <40> + 250 * PEEK 

<41> + PEEK <3o>> 

3o0 IF ASKII < 32 THEN CHS CHRS <ASKII + 
64>1 RETURN 

370 IF ASKII < o4 THEN CH$ CHR$ <ASKII>1 
RETURN 

390 CH$= CHR$ <ASKII - 128>1 RETURN 
400 REM •••.PLACE COMMON POINTERS.••• 

410 	 POKE BFR + I • 35 + 1,TRK 
420 	 POKE BFR + I • 3:5 + 2,1 
430 	 POKE BFR + I • 35 + 3,0 
440 	 POKE BFR + I • 35 + 34,0 
450 	 POKE BFR + 1 • 35 + 35,0: RETURN 
4o0 	 REM •••.PUT BKSPACES IN DIRECTORY.U* 

470 	 FOR M = 4 TO 101 POKE BFR + I * 35 + M, 
1~01 NEXT : RETURN 

475 	 REM •••.SET DISK BUFFER.*** 
480 BL= PEEK <115>1BH = PEEK (llo) - laBU 

FR • BL + BH * 250 
490 REM ***·INITIALIZE SCREEN.*** 
500 TEXT 1 HOME 1 VTAB 21 INVERSE 1 FOR I = 

1 TO 401 PRINT "•"1c NEXT 
510 PRINT "m APPLE II CATALOG CUSTOMIZ 

ER ="1 
520 PRINT "="; 
530 FOR 1 = 1 TO 38c PRINT" "11 NEXT 
540 PRINT " =" I 
5:50 	 PRINT " z "11 NORMAL 1 PRINT 

"BY G. J. VULLINGS" 11 INVERSE 1 PRINT " 
="1 

5o0 FOR I = 1 TO 401 PRINT ""'"11 NEXT: NORMAL 

570 	 POKE 34,o 
580 	 REM ***·INITIALIZE VARIABLES.*** 
590 	 HIMEM1 BUFR1IOB = 9041ITRK • IOB + 41IS 

ECT • IOB + 51IBUFP = IDB+ 81ICMD = IO 
B + 121ST ~ IDB + 131RWTS • 8961DS = CHRS 
<13) + CHRS <4>1RD "' 11WRT • 21BFR = B 
UFR + 10 

600 GOSUB 1020: POKE IBUFP,BL1 POKE IBUFP + 
1,BH 

610 HOME 1 VTAB 201 PRINT "INSERT DISK TO B 
E CUSTOMIZED" 

620 	 VTAB 221 PRINT "THEN PRESS "11 INVERSE 
1 PRINT "RETURN "11 NORMAL 1 GET ZSa PRINT 
Z• 

630 	 REM ***-READ CATALOG INTO BUFFER.••• 

640 TRK • 171SECTR • 0 
650 POKE ITRK,TRK1 POKE ISECT,SECTR1 POKE 

CMD,RD1 CALL RWTS 
660 TRK • PEEK <BUFR + ll1SECTR"' PEEK <BU 

FR + 2> 
670 POKE ITRK,TRK1 POKE ISECT,SECTR1 CALL R 

WTS 

Morch 1983 COMPUllil 223 

I 



I 

675 REM •••.MA I N ROUTINE.••• 910 J = 01 FOR I = BUFR + 176 TO BUFR + 1861 
680 HOME 1 VTAB 201 PRINT "<IlNVERSE OR (Nl POKE I, ASC ( MIDS <MSS,11 - J,lll + 1 

ORMAL "t• GET AS1 PRINT A•1VTB • 121HTB 281J • J + 11 NEXT 
- 8 920 POKE ICMD,WR1 CALL RWTS 

690 INV • 0 
700 IF AS • "I" THEN INV • 1 
710 Zl• • "00000000011111111112222" 
720 Z2S = "12345678901234567890123" 
730 VTAB 101 HTAB HTB1 PRINT ZlS: HTAB HTB1 

PRINT Z2S 
740 TB = 12: FOR Z = 0 TO 6 
750 VTAB TB+ Zs HTAB 71 PRINT "+"s: IF INV 

THEN INVERSE 
760 FOR J = 1 TO 231 PRINT" "i: NEXT r NORMAL 

1 PRINT "+" 
710 NEXT 
780 VTAB 201 CALL - 9581 HTAB 51 PRINT "IN 

PUT LINES OF CUSTOM CATALOG" 
790 VTAB 221 PRINT" PRESS "11 INVERSE: PRINT 

"ESC "s1 NORMAL 1 PRINT" TO CHANGED;: 
SPLAY STATUS" 

800 GOSUB 301 NORMAL 
810 REM •••.WRITE SECTOR TO DISK.••• 
820 PRINT 1 VTAB 201 CALL - 9581 PRINT "IS 

THIS WHAT YOU WANT? <YIN> "s1 GET ZZS1 
PRINT ZZ$ 

830 IF ZZS = "N" THEN 680 
840 POKE ICMD,WR1 CALL RWTS 
850 REM •••.CHANGE DISK VOLUME.*** 
860 PRINT 1 PRINT "IS " 11 INVERSE : PRINT " 

DISK VOLUME ";11 NORMAL 1 PRINT" TO B 
E REPLACED? <YIN> ";1 GETZ$: PRINT ZS 


870 IF ZS < > "Y" THEN 930 

880 TRK z 21SECTR = ?.1 POKE ITRK,TRK: POKE I 


SECT,SECTR: POKE ICMD,RD1 CALL RWTS 

890 INPUT "INPUT 11 CHARACTER HEADER: " 1MSt 


:LN = LEN <MSSl1 IF LN > = 11 THEN MS 

S = LEFTS CMSS,11): GOTO 910 


900 
 FOR I = LN + 1 TO ll1MSS z MS$ + " " 1 NEXT 

REM •••.DISPLAY CATALOG AND FINISH.**930 

HOME 1 PRINT DS"CATALOGDl" 
950 
940 • 

PRINT 1 PRINT "MORE CUSTOMIZING? <YIN) 
"fl GET ZZS1 PRINT zzs 

960 IF ZZS = "Y" THEN 610 
970 TEXT 1 HOME : VTAB 101 HTAB 111 FLASH 

PRINT " SEE YA' LATER!! ": NORMAL 
980 VTAB 231 END 
990 RETURN 
1000 HOME 1 PRINT "•••.ERROR.•••"1 END 
1010 REM •••.SET-UP IOB.••• 
1020 FOR I • 1 TO 251 READ I%1 POKE 896 + 

- 1,17.1 NEXT I: RETURN 
1030 DATA 160,136,169,3,32,181,183,96,1,96 

,1,0,17,15,251,183,0,128,0,0 
1040 DATA 2, 2, 254, 96, '1, 59, 236, 236, 59, 59, 23 

6,236,59,27,236,28,29,30,236,236 

COMPUTE! 
TOLi.FREE 

Subscription 
Order Line 

800-334-0868 
In NC 919·275-9809 

1111•111 e'OJDPU SENSE•: 1
CENTIPOD $27.95 


Like Centiped, only better! 


FROGEE $27.95 
The exciting arcade game of Frogger. 


MOTOR MOUSE $29.95 

What a cheese'ee game! 


CRIBBAGE 

VIC-20 $14.95 C-64 $17.95 


Th is is the game of Cribbage. 


STAR TREK 

VIC-20 $12.95 C-64 $17.95 


Excellent adventure game! 


MASTER MIND 

VIC-20 $12.95 C-64 $19.95 


Makes you think. 


ROACH MOTEL $9.95 

Kill the bugs! 


YAHTZEE 1.1 $12.95 
YAHTZEE 2.1 $14.95 

GENERALLEDGER$1~95 
(VIC-20) 

CHECK MINDER 

VIC-20 $19.95 C-64 $24.95 

HOME INVENTORY $19.95 


(VIC-20) 

TO ORDER: 
P. 0 . BOX 18765 
WICHITA. KS 67218 
(316) 684-4660 

Personal checks accepted 
(Allow 3 weeks) or 
C .0 .D. (Add $2.00) 
Handling charges $2.00 
VIC-20 ~ 1s a registered trademark of Commodore 
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'-commodore VIC-20"' Computer'-° VIC 's MOM - MOTHER BOARD EXPANDER 

Expand your vie to full limit VIC-20 to EEE-488 Interface 

3 slot $39.95 allows VIC to use PET I CBM Peripheral 

provisions lor sw11ches 1n board 
 $79.95 
with switches $45.95 

ROM EXPANSION 
BOARDCHARACTER BUILDER ­

pul your own programs on 2K or UTILITY AID 41< EPROM"S 
will save and loao tr om oisk 01 !ape 

we can put your program 1n ROM -
design you1 own CUSTOM CHARACTERS call lor into $19.50 
use with any memory 


contigura!lon $25.00 
 BK RAM BOARD 
can be daisy chained RS-232 bi-direct ional ta lour $49.95INCLUOES SECONO 


JOY STICK PORT $40.00 
 4K RAM BOARD $39.95 
"NEW" SECOND JOY VIC DUST COVER 

STICK PORT $20.00 protect your VIC $12.95 

NEW CARTRIDGE VIDEO GAMES FROM MACH INE 

LANGUAGE. INC. - SUPER FAST""COLORFUL 


AVAILABLE THAU OEM. INC. $25.00 


• 

TWO PLAYER GAMES 


CLOSE ENCOUNTERS OF THE WORST KIND • BLACK JACK 

ACI O RAIN • BLOCK BUSTER • OOT GOBBLER • FROGMAN 


SPIN TOIDS • CHES 

we neco gooo new machine language games • royalty pa10 


CALL FOR DETAILS 

Complotely Tested. 100% Guarantoed 

order from OEM Inc. 
Dealer 1nqu1 nes inv11ed 2729 South U.S. 1, Suite 12 
TO ORDER CALL - 305-465-9363 Ft Pierce. Florida 33450 

Pe,sonal checks accepiea auo w 11me 10 crear - aao S2 lor sn1pp1ng - aoa SS lor COO 

F1or10a rc s1oen1s aod 5% slale sales ta• - Master Caro & v sa add 5% 
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VIC Tracing 
Disassembler 
Pe er Busby 

Here's a lzandy tool to let you look at 111achi11e la_11guage 
programs - those in your VIC BASIC ROM c/11ps, 
programs you've hjped in fro111 COMPUTE!, or s?111e 
you've written yourself. If you don't know !1wchl/le 
language, seeing it and watching how.fast rt exerntes 
miRht tempt you to /enm more about rt. 

This article also describes how to adapt a special 
cassette technique to the VIC. 

What is a disassembler? It is a program which 
looks at the machine code in memory, RAM or 
ROM, and prints the hexadecimal and decimal 
values or, more importantly, translates the hex 
code into 6502 mnemonics. These abbreviated 
words describe what the microprocessor is doing 
a t that point in the machine language program 
being disassembled. 

Why use a disassembler? Suppose you hav:e 
Louis Sander's article on PET tape header machine 
language programs (COMPUTE!, July 1981, #14), 
which you wish to utilize with your computer. 
You wou ld use the disassembler to discover how 
your computer handles tape headers and SA VEs. 
Hardly a week passes that I do not spend some 
time exploring the operating system. 

The addressing modes are: 

# -Immediate 
z -Zero Page 
-A -Accumulator 
(X) - Indexed Indirect 
(Y) - Indirect Indexed z,x} - Zero Page IndexedZ,Y 
,X } -Absolute Indexed ,Y 
(I) -Indirect 

No mode indicated represents either Absolute 
Addressing or an implied or relative operation. 
The addresses are shown first in hexadecimal, 
then in decimal, notation. 

When disassembling, it is often convenient 
to jot down the mnemonics and assign descriptive 
labels to the branch targets and subroutine loca­
tions . At first these wi!J be no more than "A", 
" B", etc.; but, as the purpose of each part becomes 
clea r, the names evolve to "CHRGET", 
"SCNKEY", etc. Those of you with printers may 
wish to add a subroutine to print to hard copy. 

As you work through a program, you may 
occasionally find "ILLEGAL" opcodes or perhaps 
misleading ones, particularly betwe~n sub­
routines . You have to follow the logJC of the 
routines so that these traps do not prevent easy 
decoding. There may also be bytes of data inter­
spersed with the program. . 

No one minds if you look at and disassemble 
a routine in order to decipher its workings and 
access points. If you discover that the routine you 
need is at $E165, by all means have your program 
go SYS 57701 and use the routine . On ~he other 
hand, you may not distribute .any porho~ of 
copyrighted materia l, even with the (v~n~ble) 
names changed, without written permission . 
This program is intended only to ex~lore the 
workings of your computer or to venfy the as­
sembly of your own programs. . 

Here's how to adapt the tape header machine 
language program ("MLP") routine to the VI~-20. 
Develop your MLP according to the precepts m 
Louis Sander's article. Prepare to load the program 
whose header you are using; place its title some.­
where in RAM above the program (I use $333F 
on), and follow it immed iately with the MLP. 
Generally, the title would be 16 characters and 
blanks and the MLP up to 171 bytes. With your 
monitor, display the six registers starting at $0087 
and place these va lues: 

$ OOB7 - length of MLP +16 for the title 
OOBS - 0 
OOB9 - 0 
OOBA -1 

OOBB} - address of first byte of title, low byte first 

008C (e.g. , 0088 - 3F;008C - 33) 


Now enter .G E156. Presto! Your program title 
and MLP, when LOADed, wiJJ start at $033F. 

The VIC Disassembler will handle more than 
10 subroutine levels with two adjustments that, 
however, do use extra memory: at the end of Line 
520 may be added: 

:DIM RE(99) 

or however many you desire; also place this figure 
inside the parentheses in Line 280: 

(SR<99) 

or whatever. 
10 PRINT"(CLEAR} 6502 DISASSEMBLER " 
20 GOSUB520 
30 PRINT :PRI NTSE$ "ELP " RIGHT$ (STR$(SR),2 

) ; :GOS UB 70 
40 GOSUB80:FORI=lT012:IFA$<>MID$(SE$,I,l) 

THENNEXT:GOT040 
50 PRINT" "; :GOSUB70 
60 MODE$=" ":LI=PA : ONIGOSUB220,220 , 200, 

630 , 210 , 180,580,~99,170,190,220,6 
00:GOT030 

70 FORJ=0T018:PRINTCHR$(157);:NEXT:RETURN 
:REM CURSOR LEFT'S - APPLE USE CH 
R$(8) 

80 POKE198,0:WAIT198,l:GETA$:RETURN:REM A 
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PPLE USE GETA$:0N-(A$="")GOT080:R 	 FNA(8)GOT0510:MO$="Z,Y":RETURN 
ETURN 510 ON-(A=l58)GOT0460:MO$=",Y ":RETURN 


90 J=3+2*(A<LI):K=l6 520 H$="0123456789ABCDEF":SELECT$=" ABCDEN 

100 A%=A+HI*(A>H):AD$="":FORI=0TOJ:AD$=AD$ QRU H" 


+MID$(H$,(A%/Kf(J-I)AND(K-l))+l,l 5 30 	 ZERO$=" BRKPHPBPLCLCJSRPLPBMI SECR'I'IPH.l\B 
) : NEXT : RETURN VCCLIRTSPLABVSSEI" 

110 	AD=0: FORL=l TOR:GOSUB260: A= PEEK (X): AD=A 540 ZE$=ZE$+"STYDEYBCCTYALDYTAYBCSCLVCPYIN 
D+A*PAf(L-l):GOSUB90:MN$=AD$+LEFT YBNECLDCPXINXBEQSED"
$(MN$, 2) :NEXT 550 OP$ ( 1 )="ORAANDEORADCSTALDACMPSBC" :OP$ (


120 RETURN 2 ) = "ASLROLLSRRORS'l'XLDXDECINC " 

130 J=l0:A=0:K=A:L=5 560 MD$="{X) Z # (Y)Z,X,Y ,X ":TWO$="T 

140 	GOSUB80:IFK=0THENIFA$="$"0RA$="%"THENP XATAXDEXNOP":BS$(2)=CHR$(157):REM 

RINTA$; : K=l : J = l6 : !FA$="% "THENJ=2: CURSOR LEFT 
L=9 570 HI=65536:H=32767:PAGE=256:DEFFNX(A)=PE 

150 ON-(A$=CHR$(13))GOT0120:FORI=lTOJ:IFA$ EK(X+l)+PEEK(X+2)*PA:DEFFNA(B)=(A 
<>MID$(H$,I, l )T HENNEXT :GOT0140 ANDB)/B 

160 PRINTA$;:A=A*J+I-l:K=K+l:ON-(K<L)GOT01 580 PRINT"ENTER STARTING ADDRESS (PREFIX ' 
40:RETURN $' FOR HEX)":GOSUB130 

170 GOSUB290:X=Y-3:GOT0220 590 X=A*-(A<H I ):Z=X:BR=X:RE(0)=X+3 
180 R=-l:X=Z:GOT0220 600 PRINT:PRINT" A-DVANCE ONE STEP B-R 
190 Y=BR :FL=0: IFR=-1THENX=X+2*(X>l ): GOT022 ANCH / GO SUBROUTINE C-ONVERT BASES 

0 610 PRINT" D-ISASSEMBLE CODES E-XAMINE 
200 IFFLAG<4THENONFLGOSUB270,280,290:Z=Y ADDRESSES N-EW START ADDRESS ­
210 X=Z:R=0 Q-UIT 
220 Z=X:A=X:LIMIT=0:GOSUB90:LI=PA:PRINTAD$ 620 PRINT" R-ETURN SUBROUTINE U- NBRANCH 

II "; :A=PEEK(X):IFR>-1THENGOSUB300 /BACKSTEP UP (SU BROUTINE LEVEL)" 
230 IFR=-1THENGOSUB90:PRINTAD$;A;IL$; :GOTO : RETURN 

260 630 PRINT"ENTER NUMBE~ (PREFIX '$'=HEX, ' 
240 PRINTMN$;MO$" ";IL$;:MN$=" %'=BINARY) II: GOSUB130 
245 IF FL=l THEN GOSUB 110:LI=0:A=Y:GOSUB - 640 PRINT:IFA>HI-lTHEJ::<PRINT"OUT OF RANGE "; 

90:LI=PA:PRINT MN$" "AD$; :GOTO 26 : RETURN 
0 650 GOSUB90:IFA>255THENPRINT"$"AD$;A;:RETU 

250 IFRTHENGOSUB110:PRINTBS$(R);MN$;AD;BS$ RN 
( R); 660 PRINT"$"AD$" %"; : K=2 :J=7:GOSUB100 :PRIN 

260 IL$="":X=X-(X<HI-l):RETURN TAD$; A;: RETURN 
270 BRANCH=X-2:RETURN 999 END © 
280 SRTN=SR-(SR<l0):RETURN 
290 SR=SR+(SR>0):Y=RE(SR):RETURN ,.........................................,
300 	 R=0:FL=4:0NAAND3GOT0430,450,460:0NFNA( 

4)GOT0370:MN$=MID$(ZE$,(AAND248)/ 
8*3+1,3) : POWERBYTE SOFTWARE™ i 

310 	 IF(AAND31)=16THENR=l:Y=PEEK(X+l):Y=X+2 ~ 	 Presents ;+Y-2*(YAND128):FL=l 
320 ON-((AAND31)>0)GOT0120:0NFNA(l28)GOT03 ; APPLICATION SOFTWARE : 

40:0NFNA(32)GOT0350 
330 IL$=" END OF ROUTINE":RETUR : Business and Home a 

N ; for the 
340 ON-(A=l28)GOT0460:R=l:MO$=" # ":RETURN ** ·Commodore 64 • 
350 	ONFNA(64)GOT0360:R=2:Y=FNX(0):RE(SR)=X ! •Vic 20 and TRS 80 CC !+3: FL=2: RETURN * 	 •360 	FL=3:0N-(SR=0)GOT0330:RETURN : 65 Applications Available including : : 
370 	ONFNA(l28)GOT0410:IF(AAND247)=36THENMN 

• THE EDITOR. Advanced Word Processor $34.95 •$="BI'r" :GOT0420 lt with Powerful Editing Features (64 & BK Vic 20) • 
380 ON-((AAND223)<>76)GOT0460:R=2:FL=0:MN$ ! THE ACCOUNTANT - General Ledger, Income $29.95 ! 

,.. Statement & Balance Sheet 	 .,.="JMP" :Y=FNX(0) 
• ACCOUNTS RECEIVABLE/PAYABLE- Create $21.95 •

390 IFA=l08THENMO$=" (I) II :Y=PEEK (Y)+PEEK (Y+ * Journot for Current Accounts & Record of Paid Accts. ll 
l)*PA : BUSINESS INV ENTORY SI 9.95 AT HOME INVENTORY $12.95 : 

400 RETURN if- ORDER TRACKER $19.95 CHECKBOOK BOOKY $12.95 Jt 
• MY PROFIT MARGIN $16.95 THE STOCK TICKER $16.95 •410 	MN$=MID$(ZE$,(AAND224)/8*3+1,3):IF(AAN lf- BILLING SOLVER $19.95 TAPE •

D80)=800RA=l56THEN460 lt CASH FLOW MODEL $16.95 UTILITY BILL SAVER St 2.95 • 
420 MO$=MID$(MD$,(AAND28)/4*3+1,3):R=l-((A lt THE CLlENT TICKLER $19.95 THE BAR CHART $8.95 •

! INCOME&EXPENSER $15.95 MOTHER'SRECIPES St2.95 !AND31)=25)-((AAND15)>ll):RETURN 
,.. BUSINESS St6.95 THE MAILMAN $12.95 ,..

430 	GOSUB420 : APPOINTMENTS GRADE MY KIDS $15.95 : 
440 	MN$=MID$(OP$(AAND3),(AAND224)/32*3+1,3 

• 	 AND MANY, MANY MOREii •
):ON-(A=l37)GOT0460:RETURN 

: 	 FOR CASSETIE OR DISC ($10.00 Extra· 64 & Vic 20) :450 	ONFNA(4)GOT0500:0NFNA(8)GOT0470:MO$=" ­
ii ":R=l:IFA=l62THEN440 : ·FREE CATALOG i460 	R=-l:IL$= 11 ILLEGAL 11 :RETURN Jt WITH INTRODUCTORY SPECIALS it

470 	ONFNA(l6)GOT0490:0NFNA(l28)GOT0480:MO$ 
="-A ":GOT0440 • * 

480 	MN$=MID$(TW$,(AAND96)/32*3+1,3):RETURN : POWERBYTE SOFTWARE : . m490 	ON- ( (AAND208) <> 144 )GOT0460: MN$="TSX": 0 2 CHIPLEY RUN • Jt­
lt 	 ~ WEST BERLIN, NJ 08091 •NFNA( 32 )GOT0120: MN$="TXS": RETURN • 	 (609) 346-3063 •

500 	GOSUB430:0N-((AAND208)<>144)GOT0120:0N i .................................................. ~ 
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VIC-20 & C64 
Exclusive needs . .. Exclusive source! 


Southwest Micro Systems Inc 
VIC-20 SOFTWARE PRODUCTS:HARDWARE PERIPHERALS: 

CIE CARTRIDGE (IEEE-488 FOR C64) $ 99.95 VTE/CTE TERMINAL PROGRAM 
VIE CARTRIDGE (IEEE-488 FOR VIC-20) 79.95 FOR VIC & C64 CASSETTE 8.95 

DISKETTE 12.95 C232 RS-232 C64 INTERFACE 45.00 
45.00 VT-40 VIC 40 COL TERMINAL COMMUNICATORV232 RS-232 VIC INTERFACE 

CARTRIDGE WITH DOWNLOADING 55.00 CPI C64 PARALLEL INTERFACE 75.00 
75.00 VIC SUPEREXPANDER 49.95 VPI VIC PARALLEL INTERFACE 
29.95 VIC PROGRAMMERS AID CARTRIDGE 45.00 VEX-3 EXPANDER 
85.00 VIC INTRO TO BASIC PART I & II 45.00VlEX-6 EXPANDER 

V3K RAM EXPANSION 35.00 DECISION MAKER2 CASSETIE 15.00 DISK 19.95 
V8K RAM EXPANSION 49.95 LOAN ANALVZER2 CASSETTE 10.95 DISK 15.00 
V16K RAM EXPANSION 95.00 EDUCATIONAURECR PART 12 
V24K RAM EXPANSION 139.00 CASSETTE 10.95 DISK 15.00 
40 COL VIC VIDEO EXPANDER 250.00 EDUCATIONAURECR PART 112 
80 COL VIC VIDEO EXPANDER 325.00 CASSETTE 10.95 DISK 15.00 
VIC-20 COLOR COMPUTER, 175.00 CARCOSTS2 CASSETTE 15.00 DISK 19.95 
COMMODORE 641 545.00 HOME INVENTORY2 CASSETTE 15.00 DISK 19.95 
MSD SINGLE DISK DRIVE CALL HOUSEHOLD FINANCE2 CASSETTE 30.00 DISK 35.00 
VIC 1525 GRAPHIC PRINTER 330.00 LOGIC GAMES2 CASSETTE 10.95 
VAC AUDIO CASSETTE INTERFACE 25.00 ACTION GAMES2 CASSETTE 19.95 
VMC/CMC VIC &C64 MONITOR CABLES 15.00 CITY BOMBER & MINEFIELD2 CASSETTE 19.95 
JO{ STICK (ARCADE QUALITY) 25.00 BLACKHOLEGAME2 CARTRIDGE 39.95 
ATARI GAME INTERFACE FOR VIC-20 CALL TRASHMAN GAME2 CARTRIDGE 39.95 

ASTROBLITZ GAME2 CARTRIDGE 39.95 
CHOPLIFTER GAME2 CARTRIDGE 39.95 
SERPENTINE GAME2 CARTRIDGE 39.95 

C64 SOFTWARE PRODUCTS: APPLE PANIC GAME2 CARTRIDGE 39.95 
TERRAGUARD GAME2 CARTRIDGE 39.95WORDPRO 3 + WORDPROCESSINGJ 85.00 
VIDEOMANIC GAME2 CARTRIDGE 39.95 INFO DESIGNS GENERAL LEDGER4 185.00 
WORDPROCESSING FOR VIC-20 CARTRIDGE 99.95 INFO DESIGNS ACCT. REC. 185.00 


INFO DESIGNS ACCT. PAYABLE 185.00 

INFO DESIGNS SOFT PACK (G/LNCA/P) 575.00 

DA.TA BASE FOR C64 125.00 A catalog of all hardware and software products 
FINANCIAL SPREADSHEET FOR C64 125.00 for the VIC-20 and Commodore 64 is available 
SPRITMASTER 645 CASSETTE 35.00 DISK35.00 upon request. 

Deoler inquiries invited. Immediate delivery on all items. 

Trademark of <Z Trademark of Trademark of ®Trademark of Trademark of 

Commodore Int. Creative Sottware Prafess1onal Sottware Info. Designs. Inc. Access Sottware 


Ee;,Pie~ ~d-;;;:- - - - - - - -;:;~;- - - - - - - - - - ::_-) 

I ~~ I 
f Ci!y State Zip I 

payment method Chec k _ Cord-Exp. Dote I 
Moster Cord Ii - - ------------­I 
Visa It I 

1 American Express # ---- --- - ----­

~ - - - - - - - - - - - - ~~----------~ 

Southwest Micro Systems Inc.• 2554 Southwell• Dallas, Texas 75229 •(214) 484-7836 

http:DISK35.00


ZX-81/TS-1000

Data 
Management 
Gear e V11ller 

The u-er vf the Timex-Si11cln ir cv111 p11 tcr can ::;tore a11d 
work with data fi les , e11e 11 though so111e cv111 11w11rl::; for 
hn11dli11g data are 111issi11g. This program rn11 be easily 
adapted for other ki11rls of data 111a11age111e11t too. 

There are no commands for DATA, READ, RE­
STORE, RIGHT$, LEFT$, and MID$ in Sinclair 
BASIC. However, there are ways of getting around 
this lack of data management commands. 

The easiest way to store data is in string ar­
rays, using a FOR/NEXT loop to load the array, 
and using substrings to retrieve the information. 

The program here is a file of addresses, but 
you could use the same method to keep track of 
membership rosters, records for an amateur radio 
station, a reference index for keeping track of 
interesting magazine articles or recipes. I do all 
these things with it. 

The data is saved on tape by the SAVE com­
mand and is loaded into the computer for use . 
However, you don't start the program with RUN . 

The RUN command clears all variables, so all 
that's left is a program with no data. If you do 
forget and hit RU I, you'll have to stop and reload 
your program from the tape. 

Handy Address File 
The /1 Add file" program is set up to store 100 
names, addresses, and phone numbers, and to 
search for information by either name or city. 

If you have a printer, just add another func­
tion, LPRI T, and the appropriate subroutine, 
and you can have a printout of any addresses you 
desire. 

Type the program into RAM. Try using in­
verse video on some of the headings to dress up 
your program a bit. 

Notice lines 10-17, the dimension statements. 
Linc 13 sets up an array named N$ which is a 
two-dimensional army with 100 subscripts for 
N$, each 30 characters in length. Or you may find 
it easier to visualize as a block 100 lines long and 
30 characters wide in which information can be 
stored. 

In lines 40-46, I'm jus t being fancy. The Timex­
Sinclair Computer can look for headings to execute 
commands as well as looking the more common 
way, by checking line numbers. 
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CHA GE = 500 is setting up a ch<1nge for 

later; the correction sub-program begins at line 

500. Likewise forE ITER=lOOO, LlST=l500, <1nd 
SEARCH= 2000. 

In typing in my progr ·~m menu, I used inverse 
letters for my commands. ote th<1t for the stop 
in line 63, the shifted A is not spelled out. 

In the SEARCH routine, we are using sub­
strings to compare the characters s tored in the file 
to the information supplied from the keyboard . 

If you don't enter the FAST command, the 
program will run very slowly as the computer 
searches sequentially through its memory for the 
information. 

After typing in the program, you're read y to 
RU it; thi is the only time yo u' ll use the com­
mand RU , unless yo u want to clear the \ ariables 
to start a new fi le. 

After entering RUN, the computer sets aside 
space in RAM for the variables, and will initialize 
the FOR/ TEXT loops . 

The screen will display the title block, then 
go to the menu. Enter "E" to go into the Entry 
Mode. 

The program will display the last number 
used; this number is stor · din memory for use in 
the change mode. 

Caution: Narrow String Arrays 
Follow the program prompts to enter data into 
the string arrays. ote that the strings for name 
and address are only 30 characters wide, so some 
abbreviation may be necessary. Any extra charac­
ters entered will be ignored . 

The array for the phone number is 12 charac­
ters wide, so an area code can be included . 

Zip code, Z$, is on ly five characters wide. If 
the postal service goes to the expanded zip code, 
you'll have to re-dimension this array to store the 
extra digits. 

In line 1115, the computer will ask if you want 
to make another entry. By answering "N", you 
will exit the loop, but the number is stored in line 
47 by allowing N = L. 

Whenever you return to the Entry Mode, the 
program will pick up at the number where yo u 
s topped and then continue to number 100, when 
the "memory full" message will be displayed . 

After entering "Y" , 1ou will drop to line 1140, 
and go back to the s tart 9f the loop . 

If you notice an err r in your data, complete 
the entry of information ca lled for in the prompts 
by entering anything; then, when asked for 
another entry, enter "N". The screen will clear, 
and the program menu will be displayed. 

Enter "C" and go into the Change Mode, 
which begins with line 500. 

The display will ask for the number to change 
and, after receiving the number, will di splay the 



data on file a t the top of the screen. Follow the 
ins tru ctions from the computer to reente r your 
da ta . Note that you w ill have to enter all the in ­
fo rmation for tha t entry . 

Afte r you comple te th e co rrections, the screen 
w ill clea r, a nd th e menu w ill be displayed . 

Choose Any Function 
Now, you can enter " E" and continue making 
entri es to your fil e, o r enter any o the r function 
di splayed on the me nu . 

If you'd like to sca n your fi le, enter " L" fo r 
lis t . Be care ful - this is the le tte r "L", not the func­
tion li s t. If you're like me, you ' ll want to keep , 
entering the function "LIST", which will print as 
a " K"; the computer w ill igno re this e rror and ask 
for a nother command . 

The screen '"' ill now begin to scroll up, dis ­
playing the contents o f your file. After printing 
the las t data in th e fil e, the display w ill pause 
seve ra l seconds, and the n the display w ill begin 
to scroll off, one line a t a time. This is annoying, 
but I couldn't find a ny way around it a fte r scrolling 
a long lis t. 

After the screen is cleared , the display w ill go 
bla nk fo r several seconds, then return to th e pro­
g ram menu . 

He re's the n10st interesting feature of the 
program . Enter "S" to s tart the Search Mode. 

The computer will ask if you' d like to search 
for a n<l me or fo r all th e na mes in a given city . 

ff you ' re looking fo r an address, e nte r th e 
appropria te command from the prompts . 

Make sure the speWng is correct. It may be 
necessary to try severa l va ria tio ns if you' re no t 
sure of th e spelling because the computer w ill 
o nl y g ive yo u the in fo rma tion stored in the mem­
ory if there is a p erfect match . For ins tance, if the 
name you're looking fo r is "John Smith" and the 
computer has "Mr. and Mrs . John R. Smith" 

to red in memory, the dis play w ill indica te" <l me 
No t Found" . 

City-Wide Search 
If you wa nt a lis tin g of a ll th e names a nd addresses 
in your fil e from a given area, e nter th e CITY 
SEARCH comma nd , a nd the computer will print 
a li s t of a ll names in me mo ry in that city. 

Aga in, the list mus t be exact for the computer 
to print it, so be consis tent with your e ntries. Don' t 
lis t Pen na. one time a nd Pa. the nex t. 

If th ere <lrC:' more n<lmes a nd addresses th<ln 
can be d 1 played on the screen, the progra m w ill 
fill the screen a nd re turn th e error code 55/2041. 
After usi ng the dis played in fo rmation , enter 
CONT to clear the screen and continue with th e 
listing of data from the memory. 

By using subscripts in the arrays, the com­
puter is compa ring each character in the key arrays 

to find the matches. This is wh y you mu s t be very 
ca reful with the da ta you inpu t to get anything 
useful in output. If the program fail s to run prop­
erly, check your input. 

In the sea rch mode, the comma nd PAUSE 
30000 is used . This ho lds the display for about 
nine minutes to give you a cha nce to use the 
displayed d ata. Since you will seldom need nine 
minutes, jus t press ENTER whe n you' re fini shed , 
and the p rogra m me nu w ill be di splayed . 

After working on your fil e, re turn to the pro­
gram menu , and e nter the fun ction STOP (shifted 
A). The cursor w ill d isa ppear and an error message 
w ill be displayed to indica te a break in the 
program. 

All the da ta you e ntered is now stored in the 
s tring arrays . Enter LIST, ge t a display of the pro­
gram Li s ting, and SAVE in the usual manner; enter 
SA VE "A DD FILE" . 

This p rogram takes abou t seven minutes to 
LOAD or SAVE, so d on't be concern ed about the 
time th e screen is flickering. 

It is probably worth w hile to save the program 
tw ice , fo r insurance aga ins t missing by tes . If the 
firs t progra m fa il s to load , the second foll ows 
immedia tely; th e compute r w ill pick it up. 

Then use yo ur file, LOADing in the normal 
way . However, after getting the 010 report, enter 
U ST, or jus t GOTO 35 . This keeps all your d a ta 
s to red in the variables . If you pressed RUN and 
E TER, you'll have to re lo<ld the t<lpe to re tri eve 
your da ta . From the program lis ting, e nter GOTO 
35 as shown in line 8. 

If you 'd like to make cha nges in the program 
fo r o th er uses, ju s t cha nge the title in the title 
subroutine to one more a ppropria te, and change 
the PRI NT s ta tements in the p rogram prompts . 

If your fil e is filled and you need to s tart a 
second fil e, just load the program into RAM, enter 
RU to clear the va ria bles, and s tart a new fil e, 
holding your old fil e on the cassette tape . Change 
the title blocks to indica te tha t two fil es ex is t, and 
rem ember tha t the in fo rma tion you don ' t have in 
one fil e may exis t in the o the r. 

Note: All unde rl ined cha rnc ters should be e ntered in 
illi'C/"St' <•fr/co . 
1 REM "ADDFILE" 

5 REM START PROGRAM BY ENTERING GOTO 35 

10 DIM L(l) 

11 DIM S$ ( 1, 30) 

12 DIM T$(1,30) 

13 DIM N$(100,30) 

14 DIM A$(100,30) 

15 DIM C$(100,25) 

16 DIM P$(100,12) 

17 DIM Z$(100,5) 

25 LET L=0 

30 LET N=0 

35 GOTO 5000 

40 LET CHANGE=500 

42 LET ENTER=l000 

44 LET LIST=l500 

46 LET SEARCH=2000 
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47 LET N=L 
49 CLS 
50 PRINT AT 0,10;":FUNCTION:" 
52 PRINT 
54 PRINT TAB 5;"ENTER £FOR CHANGE MODE" 
55 PRINT 
56 PRINT TAB 5;"ENTER ~FOR ENTRY MODE" 
57 PRINT 
59 PRINT TAB 5;"ENTER ~FOR LIST MODE" 
60 PRINT 
61 PRINT TAB 5;"ENTER §.FOR SEARCH MODE" 
62 PRINT 
63 PRINT TAB 5;"ENTER STOP . .. TO STOP" 
65 INPUT B$ 
67 IF B$="C" THEN GOTO CHANGE 
68 IF B$="E " THEN GOTO ENTER 
69 IF B$="L" THEN GOTO LIST 
70 IF B$="S" THEN GOTO SEARCH 
71 IF B$=" STOP " THEN STOP 
75 GOTO 49 
113 PRINT 
500 CLS 
510 PRINT AT 0,12;"CHANGE MODE" 
512 PRINT 
513 PRINT TAB 5;"ENTER NUMBER TO CHANGE 
514 INPUT C 
515 CLS 
516 PRINT N$(C,l TO 30) 
517 PRINT A$(C,l TO 30) 
518 PRINT C$(C,l TO 30) 
519 PRINT Z$(C,l TO 5) 
520 PRINT P$(C,l TO 12) 
524 PRINT AT 10,5;"ENTER CORRECT NAME" 
525 INPUT Y$ 
530 LET N$(C,l TO 30)=Y$ 
535 PRINT AT 10,5;"ENTER CORRECT ADDRESS" 
540 INPUT H$ 
545 LET A$(C,l TO 30)=H$ 
550 PRINT AT 10,5;"ENTER CORRECT CITY" 
~55 INPUT G$ 
560 LET C$(C,l TO 25)=G$ 
562 PRINT AT 10,5;"ENTER CORRECT ZIP CODE" 
563 INPUT Z$(C) 
564 PRINT AT 10,5;"ENTER CORRECT PHONE NUMBER" 
565 INPUT P$(C) 
570 GOTO 49 
1000 CLS 
1010 FOR X=N+l TO 100 
1015 IF X=l00 THEN GOTO 1142 
1020 LET L=X 
1030 CLS 
1040 PRINT AT 0,10;" ENTRY MODE 
1050 PRINT AT 2,10;"LAST ENTRY WAS ";X-1 
1052 PRINT 
1055 PRINT "ENTER NAME" 
1060 INPUT N$(X) 
1070 PRINT 
1075 PRINT "ENTER ADDRESS" 
1080 INPUT A$ (X) 
1090 PRINT 
1095 PRINT "ENTER CITY" 
1100 INPUT C$ (X) 
1105 PRINT 
1107 PRINT "ENTER ZIP CODE" 
1108 INPUT Z$ (X) 
1109 PRINT 
1110 PRINT "ENTER PHONE NUMBER" 
1111 INPUT P$(X) 
1112 PRINT 
1115 PRINT "ANOTHER ENTRY?? (Y/N )" 
1130 INPUT F$ 
1138 IF F$<>"Y" THEN GOTO 47 
1140 NEXT X 
1142 PRINT 
1145 PRINT " LIST FILLED" 
1147 PAUSE 200 
1150 GOTO 47 
1500 CLS 
1505 PRINT AT 20,12;"LIST MODE" 
1510 FOR V=l TO L 
1515 SCROLL 
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1520 PRINT N$ (V) ;V 
1521 SCROLL 
1522 PRINT A.$ (V) 
1523 SCROLL 
1524 PRINT C$(V) 
1525 SCROLL 
1526 PRINT Z$ (V) 
1527 SCROLL 
1528 PRINT P$ (V) 
1529 SCROLL 
1530 PRI NT 
1532 NEXT V 
1540 PAUSE 200 
1550 GOTO 49 
2000 CLS 
2020 PRINT AT 0, 1 2;"SEARCH MODE" 
2021 PRINT 
2022 PRINT "SEARCH NAME(N) OR CITY(C)??" 
2023 INPUT V$ 
2033 FAST 
2034 IF V$="N" THEN GOTO 2050 
2036 PRINT "ENTER CITY AND STATE" 
2037 PRINT "NOTE: SPELLING MUST BE EXACT" 
2038 INPUT T$(1,l TO 25) 
2039 FOR S=l TO L 
2040 IF C$(S, 1 TO 25)=T$(1,l TO 25) THEN GOTO ­

2160 
2041 NEXT S 
2042 SLOW 
2043 PRINT TAB 5;" END OF LIST" 
2044 PAUSE 30000 
2045 GOTO 47 
2047 PRINT 
2050 PRINT "ENTER NAME FOR SEARCH" 
2055 PRINT 
2060 INPUT S$(1,1TO 30) 
2062 FAST 
2063 FOR S=l TO L 
2065 IF N$(S,l TO 30)=S$ (1,l TO 30 THEN GOT021 
2070 NEXT S 
2100 PRINT 
2110 PRINT "NAME NOT FOUND" 
2115 PAUSE 30000 
2117 SLOW 
2120 GOTO 47 
2140 PRINT N$(S) 
2141 PRINT A$ (S) 
2142 PRINT C$(S) 
2143 PRINT Z$(S) 
2144 PRINT P$(S) 
2145 SLOW 
2146 PAUSE 30000 
2150 GOTO 47 
2160 PRINT N$(S) 
2161 PRINT A$ (S) 
2162 PRINT C$(S) 
2163 PRINT Z$(S) 
2164 PRINT P$(S) 
2165 GOTO 2041 
5000 PRINT "********************************* 
5005 PRINT "* * 
5006 PRI NT "* * 
5007 PRINT "* * 
5008 PRINT "* * 
5009 PRINT "* * 
5010 PRINT "* * 
5011 PRINT "* * 
5012 PRINT "*********************************" 
5013 REM FILE NAME 
5015 PRI NT AT 4 ,5;" ADDRESS FILE" 
5020 PAUSE 300 
5021 CLS 
5022 PRINT "THI S PROGRAM WILL STORE UP Tu " 
5023 PRINT 
5024 PRINT "100 NAMES, ADDRESSES AND PHONE" 
5025 PRINT 
5026 PRINT "NUMBERS, AND WILL SEARCH BY NAME" 
5027 PRINT 
5028 PRINT "OR CITY" 
5029 PAUSE 500 @ 
50'.j0 GOTO 38 



Managing Memory: 

VIC And Atari 


Charles Brannon. Ed1tonolAssistant 

Properly hm1dli11g and al/ocnti11g 111e111ory cn11 be quite a 
challenge. This article, for the VIC and Atari, reveals 
some of the tricks used to s11ccessfully manage your com­
p11 tcr's 111c111ory. 

Programmers often wrangle with limitations and 
possibilities involving their computer's memory. 
For one thing, there never seems to be enough of 
it. If you have a 4SK machine, you may never come 
close to filling it with a BASIC program. But when 
you start allocating RAM for graphics, or use your 
48K for VisiCalc or a word processor, you need all 
you can get, and then some.· 

Where Did It Go? 
A confusing problem is the discrepancy between 
memory installed and what you get from PRINT 
FRE(O). The SK VIC has 3S83 bytes free; the 4SK 
Atari has less than 3SK available for BASIC (this 
varies if you use DOS, or if the RS-232 handler is 
installed). Where did the missing memory go? 

You've probably heard of the operating system 
(OS). Jt is a series of machine language programs in 
your computer's ROM that handle such mundane 
but vital functions as keyboard input, screen dis­
play, cassette and disk input/output, and inter­
preting BASIC code. The OS resides in permanent 
ROM memory, so it's not included in your RAM 
memory size. But since it is a program like any other, 
it needs some RAM for variables and buffers. The 
OS uses about lK of low memory (starting from 
zero) and varying amounts of high memory for 
screen display. 

Going...Going... 
For example, the Atari GRAPHICS 0 text screen 
uses 960 bytes, the VIC's combination text/color 
map screen uses 1012 bytes. So, on the VJC-20, SK 
less 2K gives about 3K. 4SK- 2K=46K on the Atari. 
Using the BASIC cartridge disables another SK on 
the Atari (if you have 4SK, since a cartridge "maps" 
into the same memory range as upper RAM), so 
we get the approximate figure of 3SK. Extensions to 
the OS, such as the DOS (Disk Operating Sys ten1), 
gobble up from 4-9K of memory. And adding soft­
ware-based languages, such as Atari Microsoft 
BASIC or BASIC A+, can use from 16-26K more! 

Whatever's left is yours to use for BASIC program­
ming, variables, arrays, strings, and graphics. 

Graphics 
Using graphics consumes even more memory. A 
full character set on the Atari uses 1024 bytes; a full 
set op the VIC uses 204S bytes of memory. A full 
set is required for a VJC-20 hi-res screen. Atari's 
super hi-resolution screen (and the 16-color GTlA 
modes) uses almost SK of RAM. Player/missile 
graphics uses at least 2K. 

Picky Computers 
And if that weren't enough, the computer can make 
life even harder for programmers. The VIC and 
Atari won't use just any block of RAM you've gener­
ously set aside - they're too choosy for that. The 
graphics chips in the Atati frequently require that 
the memory be on a lK, 2K, or 4K boundary 
(explained later). VIC's requirements are similar. 

In addition, the memory we reserve must be 
protected. Unless we say otherwise, BASIC will 
probably encroach upon our block of memory. We'll 
have to lower the "top-of-memory" pointer that 
tells BASIC or the OS how much memory it has. In 
effect, we'll fool the computer and reserve some 
"high memory" for our own purposes. Even this 
can cause problems, however, and we'll try to docu­
ment them. Sometimes it's safer to use low memory 
(discussed later). 

Getting Specific 
Let's start with screen memory. This is the area 
where the text you see on the screen is stored. 1t 
can also hold the information required for a high­
resolution, multicolor display. Many programmers 
use POKE, rather than PRINT, to place information 
directly on the screen. For example, if you enter 
POKE 76S0,1 on a SK VIC, or POKE 40000,33 on a 
4SK Atari, an A will appear at the upper left-haRd 
corner of the screen. U ing these same POKEs on 
an expanded VIC or 16K Atari won't work. This is 
because the screen memory "moves around," de­
pending on the amount of memory installed. 

Screen Memory: Atari 
The Atari likes to keep its screen at the very top of 
memory, so that it's side by side with ROM. That 
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way, the screen can be erased with a massive series 
of zeros. Because of the way the screen clear code 
is written, it overshoots the end of screen memory. 
With the screen tucked up next to ROM, it won't 
matter. ROM is safe from these extra POKEs. But 
if you have relocated the Atari screen, memory 
just past the end of screen memory won't be safe. 
Clearing the screen can erase 64 bytes past the 
top of screen memory. Scrolling the text window 
can clear up to 800 bytes. 

Screen clears too much: 

--~ 

Screen 
ROMMemory 

Top of 
(ROM not affected) RAM 

Screen clears too much: 

--~ 

* More user memoryScreen 
* (Character set, P/M 

Memory *graphics, etc.) 

"Corrupted 

(64 bytes or 800 bytes) 

One solution is to reserve more memory than you 
need, and position your character set or PIM 
graphics higher up. You might be able to prevent 
the screen from scrolling or clearing. To reserve 
memory, just POKE a new va lue into RAMTOP 
(location 106) and re-execute a GRAPHICS state­
ment. For example: 

POKE 106, PEEK(l06)-4:GRAPHICS 0 

reserves four pages (lK) of high memory. The 
GRAPHICS command moves the screen and dis­
play list below RAMTOP. Everything above RAM­
TOP is yours. It will not be altered except as noted 
above. RAMTOP will be restored only by system 
reset. 

You can find out the new address of screen 
memory with: 
SCREEN=PEEK(88)+256*PEEK(89) 
SCREEN will contain the proper address for any 
memory ize. So instead of POKEing directly to 
locations 40000-40959 on a 48K Atari, use the above 
code and POKE SCREEN instead. This permits 
your program to run on any Atari, and the code is 
even more readable. 

Screen Memory: VIC 
Text screen memory is at location 7680 on a 5K 
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VIC. This changes when you add memory. To 
obtain the correct text screen add ress on any VIC, 
use: 
TEXT=4*(PEEK(36866)AND128)+64* 
(PEEK(36869)AND120) 

Color memory (normally at 38400) is determined 
with: 

COLOUR=37888+4*(PEEK(36866)AND128) 

Now if you want to manually move the 
screen, things get more complicated . One use of 
multiple screens is pnsc flipping, where you use 
two or more views of an object and show them in 
sequence to provide animation. See Jim Butter­
fie ld's "Alternate Screens," in COMPUTE!'s First 
Book of VIC. .We've reprinted his dual screen pro­
gram at the end of this article. Press the Fl key to 
switch screens. 

More Moving Memory 
Other areas of memory also change with various 
memory sizes. Most Atari programs are stored at 
the same location in low memory, but if you boot 
DOS, the LOMEMory pointer is bumped up, and 
BASIC starts higher up (at about $2000). You can 
determine the start of BASIC on any Atari with: 

STARTP=PEEK(l36)+256*PEEK(l37) 

The VIC is notorious for moving BASIC. On 
a PET/CBM, BASIC always starts at $0401 (decimal 
1025). 5K VICs start at $1001 (decimal 4097) . Add 
3K of memory (8K total~, and it's just like the PET 
- decimal 1025. But add 8K to a SK VIC (13K total), 
and the start of BASIC moves again, this time to 
4609 decimal. You can eliminate all the guesswork 
with: 
BASIC=PEEK(43)+256*PEEK(44) 

This information is useful if you're trying to 
load a VIC program into a PET. 

Character Sets: Atari 
A character set must be located on a 512 byte 
boundary. You can even use pages four to six, 
subject to interference by floating point routines . 
(Pngcs are blocks of 256 bytes, sta rting at location 
zero. Thus, page zero would be the addresses from 
0-255.) The easiest way is to simply "step back" 
from the top of RAM, without altering RAMTOP. 
If you place it behind th~ display list, but well 
above BASIC, it will be safe. Large BASIC pro­
grams, however, can encroach upon your reserved 
area . And if you change graphics modes, you 
must step back past the largest mode used. 

The step size has to be a multiple of four for a 
full 1024-byte character set. You need to step back 
four pages to get past the screen in modes 0, 1,2,3,4 
and 5, and then four more to hold your character 
set, for a total of eight. ~RAPHICS 6 would require 



THE ARFON MICRO VIC 20 

EXPA·NSION CHASSIS FEAIU·RES 


• 7 expi!n~ipn slots 
• All alumfuum -construction 
•Large-power supp1y with torodial transformer 
• 5 volt supply direct to expansion board for more 
rellabl~ operation 

• Low volta_ge .Q.utp.ut jac;k 
·• Petac.tiahle cover ·pr:-ot ects cartridges 
• Houses VIC and Expansion in one portable unit 
• Holder for RF modulator 

-supports all v1c·20 cartridges trom Arfon Micro, 
Commodore and others 

VIC 20 HARDWARE FROM ARFON MICRG 
• SK eMOS Static RAM 
• 16K_CMOS Static RAM 

DR. WATSON COMPUTER LEARNING SERIES 
• 'Beginners Assembly Language Pr.ogrammJng Manual 

for the VIC 20 

VIC 20 SOFTWARE FR0M ARFON MICRO 

BALDOR;S CASTLE fs a fast maving real time adven· 
ture. Can you fight off 9 different types of monsters 
with just your bare hamls or will you need bow & arrow, 
magic swoFd, potions and more to steal Baldor's gold? 
Fast on-screen graphics make this the adventure of a 
lifet ime {if you live.) Game cartridge, {More fun with 
joystick.) 

TOTL. TEXT 2.0 is a full featured word processing pro· 
gram which allows you to create and format profes­
sionat looking documents. $25. 

TOTL. TEXi 2.S-has all the features of TOTL. TEXT-2.0 
plus up to 4 headiAg lines per page, footing line every 
page, footnotes, keyboard input for-form Letters, 
special characters .for printer, right justify, and 3K addl· 
tional working memory for editing. $35 

TOTL ilME MANAGER 2.0 allows you to create per· 
sonal or buSiness schedules, c5llenders 1'>f events, and 
checklists of activities. Prints 56 different bar chart for­
mats. $25 

VIC 20 is a regist_ered trademark of 
Comm6dore~usiness M;ichines. 



12, GRAPHICS 7 would require 20, and you would 
need to s tep back a whopping 36 pages to fit your 
character set beneath a GRAPHICS 8 display. 

A s tatement like: 

CHSET=(PEEK(l06)-8)*256 
is most often used. CHSET will hold the s tarting 
address where you should POKE your character 
set, or copy from ROM character set at 57344. 

Character Sets: VIC 
You have to lower high memory on the VIC to 
protect a custom character set from BASIC's s tring 
storage. The high memo ry pointer is at location 
56. For a small characte r set, you need to protect 
two 256-by te pages at the top of memory. POKE 
56, PEEK(56)-2 protects the RAM . You also ha ve 
to change BASIC's string pointer. Use these lines: 

X=PEEK(56)-2:POKE52,X:POKE56,X: 
POKE51,PEEK(5S):CLRCS•256*PEEK 
(52)+PEEK(51) 

You have to execute CLR to reset BASIC's 
pointers after you lower high memory . Find the 
character ct a rea as CS . (Use PO KE 36868,255 to 
te ll VIC w here the new cha racter et is.) Thi s tech ­
nique doesn' t wo rk o n expa nded VICs. Instead , 
you can s tore a full cha racter se t at locations 4096 
to 7615 on an ex panded VIC if you execute the 
following series of POKEs: 

POKE 52,22:POKE 56,22:CLR:POKE 
36869,240 

To use these POKEs w ith an SK expander, you'll 
have to reloca te the sta rt of BASIC as well : 

POKE 44,32:POKE 8192,0:NEW 

Naturally, the latte r code cannot be within a 
main program . You' ll t1 lso have to reloca te the 
screen: 

POKE 36866,150:POKE 648,30:PRINT 
CHR$ (147); 

This wi ll set the screen memory to loca tion 7680, 

jus t like an un expa nded VIC. 


Player/Missile Graphics On Atari 
There are two types of PIM graphics: s ingle a nd 
double line reso lution. Single line resolution re­
quires 2K of RAM: 256 by tes for each player (4 x 
256 = l K), 256 bytes fo r the missiles, and 768 u n­
used bytes . Single line resolution, which has the 
vertical "fi nenes "of GRAPHICS 8 pixels, must 
s tart its memory on a 2K boundary (di\ isible by 
eight pages). 

Double-line resolution, where two bytes arc 
displayed fo r every byte in the shorter 1i8-byte 
player area, u ses only 1 K. 128 by tes a re used fo r 
each player, 128 fo r the missi les, and 384 bytes 
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are wasted . We've reprinted a t the end of thi s 
articl e the memory table tha t pictoriall y represents 
this layout. You can easily store a sma ll character 
se t, machine la nguage, or playe r shapes in the 
unused area. 

If you lower RA MTOP, vou have to subtract 
eight fo r single-line resolutio;1, and fo ur fo r double 
line. If you must fit la rge GRAPHICS screens 
(grea ter than seven) below RAMTOP, vou mu st 
be sure to lower RAMTOP in 4K blocks . You ca n 
al o just s tep back past the ex is ting screen d isplay 
(without touching RAMTOP). You mu st s tep bac·k 
a multiple of four pages for double line resolution, 
and a multiple of eight pages for ingle-line. 

To be sa fe, s tep back eight pages (or 16 fo r 
single-line) from modes 0-6. Go back 16 pt1ges fo r 
do uble / 24 pages for sihgle resolution in 
GRAPHICS 7, and 36/40 pages for GRAPHICS 8. 
The same problems apply as with cha racter se ts: 
lowering RAMTOP ca n cause up lo 800 byte of 
your pro tected area to be erased . 

An Alternative: Use LOMEM 
Let's ta ke a look a t anoth er techn ique fo r reserving 
memory on an Atari. a ri ous utilitie and ex ten­
s ions (such as large machine language prog ra m -) 
frequently load in at low memory . For exa mple, 
DOS loads in a t $0700. To protect itself, DOS 
bumps up the low memory pointe r to the end of 
DOS, w here BASIC p rograms will tlw n be s tored . 
You ca n do the same trick to protec t your ow n 
area of memory. Pick any point a fte r CJ bout $1FOO 
to store your machine language, character se ts, or 
P/M grn phics . Address $2000 is perfec t - it's on a 
1K, 2K, and 4K boundarv. 

Before using the lo~ RAM, it mus t be pru­
tected by cha nging LOMEM, $02E7. After you 
change LOMEM, you ha ve to re-initi a li ze the 
machine, so any p rogram in memory w ill be los t. 
The be t solu tio n is to use a two-part progra m . 
Let the fi rst pa rt protect low memory, and then 
run the second part. For exa mple, le t' s say you 
wa nt to protect 2K of memory fro m 52000. The 
las t byte in the 2K ra nge will be $27FF. Tn placL' 
52800, the new low memo ry vn lu c in to LOMEM, 
use: 
POKE 743,0:POKE 744,40:POKE 8,0:A= 
USR(40960) 
PO KEing 0 into WA RMST ($08) te ll s the OS to rL'­
init iali ze, and jumping to CJ ddrcss -Hl%0 ($AOOO) 
re-executes th e ca rtridge (B ASIC). The mcmorv 
below 52800 is safe from anv in terfe rence. ­

Cheer Up 
Somctfay, compu ters w ill ha ve unl imited RAM . 
We already see low-co. t 64K and high-end 896K 
111 icroco111p11ters . Even languages will likely grmv 
large r, becoming fas ter and eCJ sier to use. There 



Four smart ways 

to make yourAtari 400/800, 


TRS·80 COLOR,VIC·!O and Commodore 64 

much more intelligent. 


1 2 3 4 

The Leaming CenterThe Tax Handler makes You'll love your computerThe Color Accountant pays 
teaches and enlightensApril 15th just another day. With The Magnetic Mag&­for itseH. This complete per­

This is the perfect complement children. Our exceptional 
designed to make your money 

zlne. Our magnetic magazinessonal financial package is 
educational programs are class­

easier to manage. Included are: 
to our Color Accountant. The Tax will entertain. inform, educate, 
Handler will help prepare your room designed and tested.These 
tax returns and probably save 

challenge and delight you. Each 
unique packages have beenissue contains 4to 7ready-to­1. Checkbook Maintenance 
invented to introduce 3to 9yearyou money. Included are: use quality programs, all fully2. Chart ofAccounts 
olds to the ease of computerlistabte.Every issue includes a1. Form 1040 (Long Form)-filing3. Check Search 
learning.Through the use ofnewsletter containing instruc­status,exemptions. income.4. Income/Expense Statement 
basic concepts such as colors.tions, tips on programmingincome adjustments, com­5. Net Worth Statement 
shapes. numbers and letters,techniques and aline-by-tineputation of tax. tax credits6. Color Graph Design Package 
children understand counting,examination of the featureand payments or balance/1 Home Budget Analysis 
math and language skills. Eachprogram.And starting with issuerefund due.8. Color Payments Calendar 
program is designed to developnumber 8, the first in a series of2. Schedule A (Itemized Deduc­9. Mailing List 
aspecific skill, rewarding eachtutorials on machine languagetions)- medical and dental10. Decision Maker 
correct answer with music and aprogramming,Database I with adeductions. taxes, interestThis unique menu-driven pack­ happy face. Most are compatiblenew application every followingexpenses, contributions.age requires less than one hour with our new Edumate Lightissue and anew utility in ourcasualty/theft losses, miscel­data input per month.The Color Pen$34.95.Utility-of-The-Month section.Andlaneous deductions andAccountant has over 60 pages Available for Atari 400/800,word processing is coming soon!summary.of documentation including VIC-20 and Commodore 64; allA full year's subscription3. Schedule G (Income Averag­examples and steirby-step require BK for cassette. 161< forconsists of 10 issues-over 50ing)-base period income andinstructions.TRS-00 COLOR diskette.Also available forprograms ayear at a mereadjustments. computation ofrequires Ext. Basic and 161< for Timex/Sinclair 1000 and Tl-99.fraction of their cost. Availableaverageable income andcassette,32K for diskette; Atari for TRS-80 COLOR Ext. Basic, computation of tax. Please ask about programs4001800 requires 24K for cas­ Atari 400/800;all require 16K.Additional schedules or altera­sette,32K for diskette;VIC-20 available and their pricesBack issues available.tions to the tax codes will be for Pre-School, Kindergar­requires 16K Expander. Now 

available separately in our ten and Grades 1 &2.availablefor Commodore 64. One year subscription:monthly magnetic magazines. Prices range from SB.95S50.00 cassette;Atari 400/800 requires 24K for for a single cassette to$74.95 cassette; $75.00 diskettecassette, 32K for diskette. VIC-20 $79.95 for a complete setS79.95 diskette Hatt year subscription:requires 16K Expander. Now on diskette.S30.00 cassette;available for Commodore 64. $45.00 diskette 
Sample issue:$34.95 cassette; Sl0.00 cassette;$39.95 diskette S15.00 diskette 
VIK VIDEO issue 1 available 
for VIC-20: $12.95 cassette 

Order now! See your local dealer or order direct. New catalog $2.00.Visa and MasterCard accepted­
please add $2.00 for postage and handling. 

Call toll free! 

1-800-334-SOF! 

DEALER INQUIRIES INVITED 


pro~~~!~~~~ 

p.o. box 3470, chapel bill, north carolina 27514, 919-967-0861 

http:Pen$34.95


a re already languages available for the VIC and 
Atari tha t ase the hassle of memory allocation, 
such as BASIC A + for Atari, wi th its built-in PIM 
grap hics commands, and the Super Expander for 
the VIC, w hich add easy high-resolution com­
mand such as CI RCLE and PAINT (adding 3K of 
RAM as a bonus!). But if you're interes ted in doing 
it yourself (a nd you have to in machine language), 
I hope these suggestions help . 

Page Flipping for VIC 
10~ REMDUAL SCREEN JIM BUTTERFIELD 
110 POKE56,28:CLR 
120 DIML%(23) 
130 GOSUB400: PRINTCHR$( 14 7 ),: GOSUB4 00 
140 Z$=CHR$ (133) 
200 GETX$:IFX$=Z$THENGOSUB400 
210 PRINTX$;:GOT0200 
400 REM SWITCH 
410 S=PEEK(648) 
420 IFS=28THENS=30:T=l50:GOT0500 
430 IFS=30THENS=28:T=22:GOT0500 
440 STOP: REMARK: ERROR 
500 POKE648,S:POKE36866,T 
510 FORJ=0T023 
520 V=PEEK(J+217) :POKEJ+217,L%(J): 
530 L%(J)=V 
540 NEXTJ 
550 PRINT:RETURN 

SOFTWARE 
SPECIALSVIC-20* 

Memory Allocation for P/M Graphics 
PM BASE must be on lK bound.i ry for double-line resoluti o n, 
2K bound.iry for single-line resol ution . 

double-line s ingle-line 
PM BASE resolution resolution PM BA SE 

+768 

Missi les 

+128 

+256 

+384 

Missi les 
+512 

+640 

+768 

+896 

+1024 

CBM-64* 

+1024 

+ 1280 

+ 1536 

+1792 

+2048 

DISCOUNT 
FROM TRONIX PRICES 

SWARM .................. $24.95 
GALACTIC BLITZ 21.95 
SIDEWINDER - SK 24.95 

CBM·64 games from Tronix. 

Call or write for details! 

FROM TRONIX 
SIDEWINDER 

...----~ 

Cassette 

Maneuver your 
chopper 10 destroy 
and avoid various 
attacking space 
beings SK Ram 
Exp Req 
Machine Language • 
Joysuck 

Visa MC Check Money Order 

NEW from Interesting Software 

MINI-MON for 64 & VIC-20 

includes mini-assembler disassembler 

Speci fy tape or disk 

Only .... .. .... ................ ... ............. 524.95 

Add 52.00 Postage & Handling 
CA residen1s add appropriate sales tax 
Write !or free Calalog 

Dealer Inquirers Invited 

NEW from Hal Labs 

STELLAR TRIUMPH! 


for your CBM·64 


100% machine code 


Two player game 


Many leveled space war game. 


$24.95 


c 



JI\.ATARI®~ 

800 ( 48K) .................... $499 

810 DISK DRIVE .. .. ..... $428 32K MICROTEK ........ .. . $75 

410 RECORDER ........ ... $74 48K (lntec/400) ...... ... $139 

850 INTERFACE $164 Educator ...... ... ........ $112 

400 COMPUTER ..... .... $219 Programmer ............ ... $52 

Entertainer ... ........ ..... $66 WICD .. ......... .... ...... .. $23 

Communicator ........... $298 WICO Red Ball ........ .. .. $25 

32K (RAM) (Mosaic) ..... $99 WICO Track Ball ... ...... . $49 

32K RAM (lntec) .... ...... $69 


[-'1E-fH-JClM--) 
Single Density Master .... $399 Double Density Dual .. ..... .. $859 

Double Density Master . .. . $559 Dbl Sided Dbl Density Mstr . $659 


ATARI SOFTWARE 
ADVENTURE INT'L Dragon•s'Eye (D) .......... $21 Ult Ima I (Di ................... $28 

R G d (D) $l 8 Monsler Maze (0 ) ... . $29 Ultima II (D) .................. $44 


ear uar ............. AVALON HILL 
 Jawbreaker (CID) ......... $21 

Saga 1·12 each (0 ) ...... . $28 Empire of Over(D) ....... $25 The Next Step (0 ) ......... $28 

Adv. 1-12C'ach(C) ........ 518 B·1 Nuc. Bomber(C) .... $13 Crossfire (R) ................. $28 

Prepple( ID) ................ 521 BRODERBUND 
 ROKLAN 
APX Apple Panic (CID) ........ $21 Gori (D) ......................... S30
OullawlHow(CID) ........ $17 St Bl $23 
 Gort (R) ......................... $33 

Fam. Cash Flow(D) ..... 517 Chopllfte:(Dl ............... $25 

Eastern Front (CIO) ..... $23 ar azer .................. . 


Wizard of Wor (D) .... ..... $30 

747 Land Sim. (CID) .... $17 Davids Midn ight (D) ..... $25 Wizard ofWor(R) ......... $33 

ATARI INC Deadly Secrets g'l ....... $25 SIRIUS 


Space Eggs (D) ............ $21
Ga laxlan ..: .................... $33 i~~:'~~~le ( ID) .... $21 

Sneakers (D) ................. $21


Defender ...................... $33 Text Wizard II (D) ......... $73 
 Way Out (D) .................. 528 

ET .................................. $36 canyon Climber (D) ..... $21 
 Bandits (0) ................... $24

Microsoft Basic ID) ..... 565 Pacific Coast Hwy (D) . $21 STRATEGIC SIM. Macro Ass. & Ed t. (0) . $65 Clowns & Balloons (DJ $21 Shattered Alliance (D) . $28 Assembler Edltor(R) ... $45 EDU-WARE Tigers In Snow (CID) .... $28 Basic Cartrldge(R) ...... $45 Compu·Read (D) .......... $21 
 Batt le of Shiloh (CID) .. $28 Pac Man (RI .................. $32 Compu·Math Fr. (DJ ..... $28 

Centipede (R) ............... $32 Compu·Math Dec. (DJ .. $28 
 SYNAPSE SOFTWARE 

Caverns of Mars (0) ..... $28 INFOCOM 
 File Mngr 800 + (D) ...... $73 

Miss lie Command (R) .. $27 Protector II ................... $24 

Star Raiders (R) ............ $32 Zork I (D) ....................... $28 Shamus (CID) ............... $24 

Conv Lang Ea. (CJ $44 Zork II (D) ...................... $28 Nautilus (C/D) .............. $24 

Music Comi>oser (R;·:::: 531 Zork Ill (D) .................... $28 Claim Jump (CID) ......... $24 

Super Breakout (R) ...... $27 Starcross ...................... $28 MISCELLANEOUS 

My First Alphabet (D) .. $26 Deadline (D) ................. $35 All Baba (D) .................. $24 

Prog. 2 & 3 (ea.)(C) ...... . $21 JV SOFTWARE Miner 2049er (R) .. ......... $35 

Word Processor (DI ... $107 Action Quest (CID) ...... S21 Jumbo Jet (R) .. .. ........... $37 

Pilot (Educ) ................... $98 Ghost Encount. (CID) .. $21 Kid Grid (CID) ............... $21 

Touch Typing (C) ......... $19 K·BYTE Pool 1.5 (D) ................... $24 

Home File Mngr (D) ..... $37 Krazy (each) ................. $34 Raster Blaster (D) ........ $21 

AUTOMATED SIMUL. ON·LINE Sam(D) ......................... $42 

Invasion Orlon (CID) .... $18 Mouseattack (D) .......... $24 Galacllc Chase (C) ...... $17 

Rescue at Rigel (CID) .. $21 Wlz & Prlncess (D) ....... $24 Warlocks Revenge (DJ . $24 

Temple of Aps.(CID) .... $28 Crossfire (CID) ............. $21 Vlslcalc (D) ...... ........... 5175 

Star Warrlor (CID) ........ $28 Frogger (C/D) ............... $25 3-D Supergraph (CID) .. $28 

Datestnsof Ryn (CID) .. $15 Threshold(D) ............... $28 Starbase Hyp (Dl ......... $17 


PRINTERS (Continued) MONITORS (Continued) 
STAR MfCRONICS V310 (AMBER·IBM) .. CALL PRINTERS 
Gemini 10 ................. CALL COLOR I ..................... $310 

CITOH Gemini 15 ................. CALL COLOR II .................... 5650 
Prowrlter .................... $439 SMITH CORONA TPI . $589 USI (AMBER) ............ CALL 
Prowrlter II ................. $649 AXIOM GP-100 ........... 5269 
Slarwriler F·10 

(40 cps) ................ 51325 MONITORS MODEMS 
Prlntmaster F· 10 NEC HAYES 

(55 cps) ................. s1599 12 • GRN (J B1260) ...... $115 Mlcromodem II .......... 5269 
12• GRN (JB1201M) ... $155 Stack Smar1modem .. $215 

NEC 12 · Color Composite Smartmodem 1200 .... $519 
8023 A-C ..................... $465 (JC1 212) .................. $329 NOVATION 
3510 ........ .... .............. $1375 12 • Color RGB Apple·Cal II ................ $299 
3530 .......................... $1595 (JC1203 IBM) .......... $689 212 Apple-Cat ............ $589 
3550 AMDEK D·Cal ........................... $155 

(IBM compatible) . $1829 V300 ...................... ...... $139 ANCHOR AUTOMATION 
nlomao ................. s2319 V310 (GRN·IBM) ......... $169 Signalman I or II .......... $79 

(:commodore 
VIC64 ......................... CALL 
 1525 PRINTER ••.......•... $296 

VIC 20 ....................•...... $177 
 1530 RECORDER ......... $59 
1541 DISK DRIVE ..•.••.. $298 1600 MODEM •.............. $87 


THE ABOVE PRICES ARE FOR PREPAID ORDERS 
Add $2 .00 Shopping per sol!ware order anywhere on U.S. AddCOSMIC $5.00 Shipping per software !or non·U.S. orders, p O. Box or 
FPO· APO. Call !or cos! of Hardwaoe shipping Call! residents 
add 6'h% sales tax Cashiers Chetks 01 Money Ooders lolledCOMPUTERS same day Personal checks 1equore 4 wee s 10 clear. Muter 

UNLIMITED Card 1nd Yiu OK !or soflwm only , 1dd Jll surcllarg1 . 
ORDER LINES OPEN Include card no.. expiration dale and signature Prices 

subject 10 change · 
MON-FRI 9 am - 6 pm 
228 N. PROSPECTORS RD . (714) 861-1265 
DIAMOND BAR, CA 91765 ATARI IS A TRADEMARK OF ATARI , INC 

PractiCalc®VIC-20 l &K RAM/64 
The extraordinary electronic spreadsheet prograni 

that does formula calculations, replicates formulas and 
data, has adjustable column width and numeric format, 
over 20 mathematicru functions, rupha and numeric 
sorting, prints, and saves spreadsheets. Tape and disk 
versions available .... •• .. . ••. . •• ••• . ......••.• $35.00 

Sensational and International Software 
for Domestic VIC-20. 

JUUlBIT BASE- Rabbit Base is a data file manager that allows 
sort routines. password protection output to printer, er­
ror checkmg routine, add, delete, change, fast find, crash· 
proof code, simple screen instructions, and more. 
(lGKRAM) .• • . ...... .... ..... • ... .... . . .. .. . .. • $19.95 

CHECKBOOK - This program allows you to keep a running 
check balance. You may store up to a year"s worth of 
checks on the program. Functions available: WTile checks. 
write deposits, debit memos and service charges, cancelled 
checks, and a review routine (SK RAM) ..... .. . . $9.95 

ABDUCTOR - Planet Zog has been colonized by human 
beings. Aliens have begun to kidnap and murder the 
settlers. Your job is to defend the colony. All machine 
language. (Unexpanded)....... . ••. . .. . .. •• ... . $16.95 

TANK-WAR-Maneuvering your tank through the rubble of 
Casablanca. Instinct tells you your foe is very much alive . 
As you tum the corners of the vacated road, WATCH OUT! 
1 or 2 player game. (Unexpanded) .••.•...... • . 511.15 

Sinclair Timex 1000 l &K RAM Required 
L YNCllMOB -A competitive game of skill and strategy for 2 

to 6 players. Developed from the traditional game of 

Hangman. (16K RAM) .. .. . .. .. ... . . . . . .. .. .. . . .. $9.95 
GALACTIC PATROL- Your 6-year mission is to explore new 

worlds, to go where no being has gone before. Your job as 

captain of the Galactic is to protect the lives of the 500 
aboard and operate the bridge. (!GK RAM) .... $11.95 

Other programs for the VIC-20 or SINCLAIR TIMEX 1000 
in the areas of home use, business applications, educa· 

tional needs, and other ganies are available. 



Friendly VIC Inputs 

Bill Pei e1 

Edit , Sca11 , mid lllp11t are special aids to help you pain­
lessly e11ter lists or large n11101111ts of informntio11 i11to 
your VIC. Errors won 't result in hours of re-typi11g if 
you ndd Friendly VIC Inputs to your programs. 

If you've ever run a lengthy program which re­
quired inputting a lot of string variables (such as 
an inventory sort, phone listing, etc.), you've 
probably had these experiences: 1. You dis­
covered, halfway through the long list, that you 
entered one item twice. 2. You accidentally hit 
the return key twice, thereby entering a null string. 
3. You misspelled something. 4. All of the above . 
Trying to correct these errors before sending the 
information to a tape or disk file can be tricky. 
The thought of having to re-do all that typing is 
most unpleasant. Here are some subroutines that 
will help take the· drudgery out of entering, cor­
recting, and re-entering your data. 

Take a few minutes to enter the demo pro­
gram into your computer. You can eliminate the 
REM statements to save keystrokes, but don't 
change the line numbers. ote that lines 310, 450, 
and 470 have two (2) spaces between the empty 
quotes, and line 90 has 110 space in the empty 
quotes. After you have entered the program and 
checked for errors, type RUN and hit RETURN. 
Now, let's walk through the program and see 
what's happening. 

Easy Editing 
The computer first asks for the number of entries 
(for our test, let's enter 10) and DIMensions A$ to 
this figure. We then enter a loop to input ou: data, 
using subroutine 310-350 as the INPUT routine 
(let's enter "THIS IS A TEST TO SEE HOW THE 
PROGRAM WORKS" - one word for each input 
prompt) . Subrouti.ne 310 looks rather involved. for 
a simple input statement, but we'll see h?w this 
routine really shines, later on. After making each 
entry, we go back to line 90, and the computer 
checks to see if that entry was the letter E (for 
EDIT). For input prompt number 4, let's enter 
TYST and hit RETURN. For entry number 5, enter 
E and hit RETURN . Now the last entry is an E, 
and the program will jump to line 210, the EDIT 
routine. 


If we know which entry number we want to 


correct, we simply enter that number . However, 
if we forget the number, or if it has scrolled off 
the screen, we enter 0. In the latter case, the pro­
gram goes to yet another subroutine, the SCAN 
routine at line 370. This allows the user to scan up 
and down the list of data simply by holding down 
the f7 or f5 FUNCTION keys until the desired 
entry (along with its associated number) comes 
on screen . We note the ;number, hit the fl key, 
and enter this number in response to the prompt 
at line 210. 

Armed with this information, the computer 
counts the number of characters in our selected 
entry, and tells us to make our changes and hit 
the RETURN key. Now the power of the INPUT 
subroutine comes into play. First, the routine 
prints the entry number, then the entry itse lf ­
TYST. Then the cursor is moved BACK to the 
LEFT of the entry, the input prompt is displayed, 
and the cursor is left flashing on the first letter of 
the entry, which is all nea tly printed out for us . 
We need only move the cursor to the trouble spot 
(the letter Y), make our correction (E), and hit 
RETURN. The computer's screen editor then ac­
cepts the change and replaces the old entry with 
the new one - and we had to type only one letter! 
Obviously, this is a great help when dealing with 
long, complicated strings, and will eliminate the 
chance of making further errors, since we don't 
have to re-type the whole entry. Inserts and dele­
tions are perfectly acceptable too, of course. 

The computer then asks if we have any more 
changes to make - if we do, the EDIT routine re­
peats. If we have no more changes, the E we en­
tered in input number 5 is wiped out, and we are 
asked for a new entry number 5. The whole input 
loop continue until all 'the entries are made, at 
which point the program goes o.n wit_h. its other 
chores (sorting, number crunchmg, hhng, etc.) . 
You can check to see if our correction was accepted 
by entering the following line in direct mode: 
FOR I= 1 TON: PRINT A$(I);: PRINT II";: NEXT I 

Changing Input Prompts 
These subroutines can be called from any place in 
the program, but keep in mind that the cursor 
positioning in the INPUT routine works from the 
character count of the specified (or last used) entry. 
To get "new" input prompts, you must initialize 
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I 
COMMODOREVIC-20® 

COMMOOOftl11 64®* 11•111tOillPU SENSE•:•
CARDBOARD 6 ~.• ) ..i.· " . .$87.95 

An expansion interface for the VIC-20. ADVENTURES•
Allows expansion to 40 Kor accepts up ·~·~The best adventures al the · 
to s ix g ames. May be daisy chained for 

best prices! Controlled from ~ more versat i lity . the keyboard. 
ANNIHILATOR $19.95CARDBOARD 3 

TREK• $12.95 GRAVE ROBBERS• $14.95 Protect your planet against 
$39.95 The classic game that has Introducing the first GRAPHIC hos t i l e al iens in th is 

Economy expansion interface for fascina ted compu terists for ADVENTU RE ever avnllable defender -l ike game. A ll 
the VIC-20 over a decade. Command­ on the VIC-20! Explore an old machine code for fast ar· 

ing the bridge of your star· deserted graveyard. Ac tu ally cade ac t ion. Joys ti c k 
CARD"?" CARD/PRINT ship. you explore the galaxy. see the peri ls tha t lie beyond. requi red. 

fending off the Klingon in·$79.95 KONGO KONG $19.95vasion with your phasers ADVENTURE PACK 1• Universal Centronics Parallel Printer Climb ladders; avo id ba r•els and photon torpedoes. at the (3 Programs) $14.95Interface for the VIC-20 or CBM-64. the crazy ape is roll ing al samo time conserv ing your MO O N BASE A L PH A ­Use an Epson MX-80 or OKIDATA or you. Rescue the damsel. Par· limited ti me and energy. A Destroy the mcleor tha t is rac ­
TANDY or just about any other. tially machine code fo rreal bargai n at $12.95. ing towards your base. 

smooth. fas t uction. Key­COM PUTER .\ DVENTURE­CARDETTE 
LUDWIG'S 	 board or joystick. Re-live the exci tement of gel· $39.95 LEMON LASERS $14.95 ting your fi rst computer. Send for free catalog You'd never think blasting Use any standard cassette player/ re ­ BI G BAD WOLF-Don't let All programs fi t in the standard 
lemons out of the sky couldcorder w i th your VIC-20 or CBM-64 the wolf gobble you up. VIC memory. and come on 
be so much fun! Fast mn­ cassette tape. CARDRITER chine code action. One or ADVENTURE PACK 11• Orderi ng-Plea•e add SI.SOlwo playP. rs. Writlen by the (3 Programs) $14.95$39.95 postage & handling per ordar.
dcmenlerl doc tor who gave AF RI CAN ESCA PE-Find PA residents ad d 6% sales tax. 
us "'Hospi tal Ad venture"'. your way off the con tinent Foreign orders must be drawn 

A l ight pen w ith six good programs to 
use with your VIC-20 or CBM-64 


after surviving a plane crash. in U.S. funds or use 


COSMIC DEBRIS $14.95 HOSPITAL ADVENTU RE­
 credi t card. 
Credit co rd users-Include This highly udcl ictivc ar· Wri llen by n modicn l doctor. Prices subject to change. number and oxpira tion da te. 

r.ndo typo gn me will keep you Don' t check in to lh is hospital!TO ORDER: P.O. BO X 18765 
ba!l l i ng tho aliens for days. BOMB T HREAT- Get back lo VICTORY SOFTWARE CORP. WICHI TA. KS 6721 8 

town in lime lo warn lhe(3 16) 684-4660 7 VALLEY BROOK ROAD 
Personal Checks Accepted (Allow 3 Weeks) •ONLY ADVENTURES ARE bomb squad of the bomb. PAOLI, PA 19301 AVAILABLE FOR THE or C.O.D. (Add S2) Handling Charges 52.00 (215) 296·3787COMMODORE 84 

Commodore 64 Software 111111tOillPU SENSE•: 1PUT SOME MUSCLE 

"SPRITEWRITER" 
 "CARD/?"IN YOUR 

(CA~~(~~!NT)
Multicolor and Single Color VIC 20 Sprite Edit/ Design UNIVERSAL CENTRONICS 
The sprite generation package with the most PARALLEL PRINTER 
features available. IN T ERFACE FOR THE VIC-20

16K RAM Now you can use your VIC-20® with 
an EPSON MX-80 printer, or an OKI­

Append sprite data statements to any program. 
Test your sprites - up to 8 sprites displayed at 
the X,Y location you choose. Manipulate color 

EXPANSION 
DATA printer, or a TANDY printer, or 
just abo ut anybody"s printer. And youof sprites and background. X.Y scaling and X.Y $69.90 don 't have to g ive up the use of yourcoordinates. 
u ser port (MODEM ), or change toOur pri ce is $24.95 on cassette or $29.95 on 
speci al printer commands, o r load anyBK RAM diskette + $1 .00 for shipping and handling. 
special so ftware driver programs to do

Several new software packages will beEXPANS~ON it . 
available by the time th is ad runs. • 	 Outputs standard ASC II codes to 

the printer. $47.70 Pixell Now sells Hardware! • 	 Plugs in the VIC-20® printer serial 
i / o po rt.CBM 64 and peripherals 

• 	 Understands all standard V IC-20
Amdek Monitors and Plotters - lowest prices •DIRECT FROM prin t commands. 
available MANUFACTURER • No mod ificat ion to your VIC- 20®. 
Corvus Disk Drives • No special programs requ i red .•HIGHEST QUALITY The complete NEC product line • lncl\Jdes all necessary cables to 

NEC 6000 and 8000 Personal Computer hook up a standard pr inter us ing 
NEC 8800 

•LOWEST PRICE 
centronics parallel input.•90 DAY WARRANTY The APC - the best personal small business • MADE IN THE U.S.A . 

machine built The ""CARDI?.. is a product o f CAADCO. Inc 

Call for the most competitive prices. $79.95

1111 CENTURY© TO ORDER 
P 0 BOX t8765 

Mastercard /VisaMICRO WICHITA. KS 672 18 
Dealer Inquiries welcome 13 t 6) 684-4660 7881 La Riviera Dr. Suite 131 

Sacramento, CA 95826 Personal checks accepted 

!Allow 3 weeks) or 


Add $2 for shipping & handling 
 8°pixell software C 0 D. (Add S2.00) 

(Californ ia Residents add 6% sales tax) 
 Handling charges S2.00 

6595 W. Mississippi Pl. Lakewood,CO 80226 VIC-20· is a regostered trademark of CommodoreDEALER INQUIRES WELCOME 
(303) 922-9197 
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A$(I) and CH, as shown in line 90, or you may 
get funny-looking prompts. E i given the value 
of I because the INPUT subroutine uses both the 
original loop (line 90) and the EDIT routine (line 
210) as source for printing the input prompt. 

A sample application: you might want to use 
the sample program pretty much as is when ini­
tially entering your data. You then might re-scan 
a ll the entri es to check for omissions and typos, 
then sort the data and scan once again. ow any 
duplications wi ll be readily apparent (right nex t 
to each other), and yo u can make further correc­
tions (using the INPUT routine) a required, and 
re-sort, if desired. You then may fi le or print ouj: 
the results - one time, with a ll you r corrections 
made, thanks to the help of the powerful screen 
editor of the computer. 

One final note - on my VIC, the SCAN routine 
sometimes works only partially (the scan ~on­
tinues only when the f7 or fS key is re-pressed ). 
This happen only when I've en te red a large 
number of s trings and I don't have one of the 
RAM cartridges inserted. Apparently, the VIC 
needs lots of elbow room to juggle the strings 
around during the SCAN routine . Don't worry, 
though; if thi s happens, simply press and hold 
the function key again, and another batch of 
strings will come up on the screen. 

10 REM INPUT WITH SCREEN EDIT DEMO 
50 PRINT"(CLEAR}HOW MANY ENTRIES":INPUT"W 

ILL YOU BE MAKING" ; N:DIMA$(N):PRINT 
70 FORI=lTON 
90 A$(I)= "":E=I: CH=O :GOSUB310 : IFA$(I)="E" 

THENGOSUB210 
110 PRINT:NEXTI:GOSUB130:END: REM CONTINUE ­

W/MAIN PROGRAM 
130 PRINT: PRINT"MORE CHANGES (Y / N)?" : Y$= '"' 
150 GETY$:IFY$=""THEN150 
170 IFY$="Y"THEN210 
190 IFY$="N"THENI=I-l: RETURN 
210 PRINT:PRINT"TITLE# (IF UNKNOWN , ":I NPUT 

"ENTER 0) ";E 
230 	 IFE=0THENGOSUB3 70:GOT0210 
250 PRINT:PRINT"CHANGE ENTRY & (REV}RETURN 

(OFF}":CH=LEN(A$(E)) 
270 PRINT:GOSUB310 
290 PRINT:PRINT:S=0 : E=0:GOSUB130:RETURN 
310 PRINT"ENTRY#"E; :PRINT" "; :PRINTA$(E); 

3 30 	FORK=l TO ( CH+2): PRI~T" (LEFT}"; : NEXTK 
350 	INPUTA$(E):RETURN 
370 	PRINT:PRINT"HIT F7 KEY TO SCAN UP .":PR 

INT"HIT F5 KEY TO REVERSE ." 
390 PRINT " HIT Fl KEY TO STOP.":S=l:POKE650 

,128 
410 E$="":PRINT 
430 GETE$:IFE$=""THEN430 
450 IFPEEK(l97)=63THENP RINTS" "; :PRINTA$( 

S):S=S+l:IFS=N+lTHENS=l 
470 IFPEEK(l97)=55THENPRINTS" "; :PRINTA$( 

S):S=S-l: IFS <lTHENS=N 
490 IFPEEK(l97)=39THENPOKE650,0 :RETURN 
510 GOT0410 ~ 

~ 
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CARDBOARD 3 

An Economy Expansion Interface 

(Motherboard) 


For the VIC-20® Personal 

Computer 


The "CARDBOARD/3" 1s an expansion Inter­
face designed to allow the user 10 access more 
than one of lhe plug- in-type memory or utility 
cartridges now available. It will accept up 10 3 
RAM or ROM cartridges at once. For example 
• 	 16k RAM • 16k RAM - 3k RAM 
• 16k RAM • Bk RAM • Super Expander 
• 	 16k RAM • Bk RAM • Vic-Mon 
• 16k RAM • 3k RAM+ Programmer's Aid 
• High quality T R.W. gold plated connectors 
• This board is fused 
• 	90 day free replacement warranty covering 

everything except the fuse 

$39.95 
CARDBOARD 6 

An Expansion Interface for VIC-20 
• Allows memory expans ion up to 40K 
• Accepts up to six games 
• Includes a system reset button 
• All slots are switch selectable 
• 	 Daisy cha in several units for even more 


versatility 


$87.95 
TO ORDER: 
P. 0 . BOX 18765 
WICHITA, KS 67218 
(316) 684-4660 

Personal checks accepted 
(Allow 3 weeks) or 
C.0 .0. (Add S2) 
Handl ing charge S2.00 
VIC-20 " is a reg1s1ered trademark of Commodore 

r. .. b 
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Take Command! 
Take command of the USS Enterprise and tum your VIC 20 
into aStarship! fts commander you must use all your skills in 
protecting Federation limits from enemy ships.Maneuvering 
your ship, firing its weapons - phasers,photons,and probes- and 
maintaining its shields and power. require skill and experience, 
but you have weapons analysis, scanning, and damage reports 
to help out.This complex, fast-moving strategy game has 50 skill 
levels and a (pseudo) real -time option. 

VIC 20 with l 6K Memory Expansion,cassette.On sale near 
you or send check for $21.95 to: 

VOYAGER SOFTWARE · P.O. BOX 1126 · BURLINGAME, CA 94010 
.AJIOW 21 day.; for delrvety Col1forma res1den1s add 611% sales rax 



The Commodore™Gazette 

The Monthly User's Guide for VIC-20 TM and 64 TM Personal Computers 

The Commodore TM Gazette, a monthly publication of COMPUTE! Publications, is a layman's 

guide to consumer computing. Written for beginning and intermediate level owners and 

users of the Commodore VIC-20 and 64 computers. Regular features include best seller lists 

for recreational and educational software, reviews, new products, tutorials on home and 

educational applications, and much more. Written for entertainment as well as teaching, 

The Commodore TM Gazette, while appealing to users wishing to learn more about pro­

gramming and computers. has continuing appeal for those who simply want to obtain 

maximum use from their computers in a non-technical way. 


The Commodore TM Gazette premieres with a May 1983 issue of an estimated 128 pages. 

The paid circulation monthly will have a first issue estimated press run of 75,000 copies. Cover 

price: S2. Annual subscription: S15. 


To subscribe to The Commodore TM Gazette, call TOLL FREE 800-334-0868 lin NC or outside 

the US, call 919-275-9809). or write to: The Commodore TM Gazette. P.O. Box 5406, 

Greensboro. NC 27403, USA. 

Other than as an independent supplier or quality products re ­ Commodore. VIC-20. and Commodore 64 are trademarks of 
garding the Commodore personal computer systems. COMPUH! Commodore Business Machines. Inc.. and/or Commodore 
Publications 1s 1n no way associated w1t11 Commodore Business Electronics Limited. 
Machines. Inc. 

Spring releases from COMPUTE! Books. 
January 
COMPUTE l's First Book OfAtari Graphics, $12.95. 
Mapping The Atari, $14.95. A Definitive Reference 
Manual and Resource Book on Atari BASIC. 

February 
Home Energy Applications, $14.95·. Complete, 
ready-to-use programs for home energy conservation. 
Versions for VIC, Atari, Apple, TI-99/4A, PET/CBM, 
Radio Shack Color Computer, OSI, and Connnodore 64. 

March & April 

Machine Language For Beginners, $12.95. By 
Richard Mansfield.. For Atari, PET/CBM, Apple, 
Commodore 64, and VIC. 
Programmer,s Reference Guide ForThe TI-99/4A, 
$12.95. A tutorial sourcebook with sample programs 

for beginning, intermediate, and advanced TI-99/4A 

users. 

COilllPUTE!'s First Book ofVIC Games, 0$12.95. 

COMPU'l'EPs.First Book·ofAtari Games, $12.95. 

For more information, or to order COMPUTE! Books call 
toll free: 800-334-0868 (in NC or outside the US, call 
919-275-9809). 

COMPUTE! 
Subscriber Services 

Please help us seNe you better. If you 
need to contact us for any of the reasons 
listed below. write to us al: 

COMPUH! Magazine 
P.O. Box 5406 
Greensboro. NC 27403 

or call the Toll Free number listed below. 

Change Of Address. Please allow us 
6-8 weeks to effect the change; send 
your current mailing label along with 
your new address. 

Renewal. Should you wish to renew your 
COMPUH! subscription before we 
remind you to. send your current mailing 
label with payment or charge number 
or call the Toll Free number listed below. 
New Subscription. A one year (12 month) 
US subscription lo COMPUH! is $20 (2 
years. $36; 3 years, $54. For subscription 
rates outside the US, see staff page). 
Send us your name and address or call 
the Toll Free number listed below. 

Delivery Problems. If you receive dupli ­
cate issues of COMPUH!, if you experi­
ence late delivery or If you have prob­
lems .with your subscription. please call 
the Toll Free number listed below. 

COMPUTE! 
800-334-0868 
In NC 919-275-9809 
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PETterns 

Bruce Showyer 

For PETICBM's with 40-column screens, "PETterns" 
creates patterns, rotates and reflects tliem, n11d cn11 be 
used to introduce 111athe111aticnl concepts to studmts. 
Although the program cm1 use the Commodore 2022 
printer for hardcopy, it will also work with most other 
printers. 

"PETterns" will create patterns on the creen, 
rotate them, and reflect them. For any creat d 
pattern, the u er can print it a it wa er at d, 
print its rotation through 90°, 180°, or 270°, print 
its reflection in the positive diagonal line (its in­
verse), or print the rotations of the inverse. Certain 
combinations of these can be obtained directly in 
order to create pretty patterns. 

The program i u eful in introducing students 
to group theory, for the basis of the program is 
the group of symmetries of the reflections and 
rotations of the square (the dihedral group). Th is 
group ha two generators, but they are, of course, 
not unique . For the first, I cho e the rotation 
through 90° in the positive (counterclockwise) 
sense. For the other, I chose the reflection in the 
positive diagonal line (the line Y = X). 

The other group peration are done within 
the program by calling the appropriate combina­
tions of the generators. Thus they are slightly 
slower. I chose the second generator because it 
gives the inverse relation to the relation created, 
and o is useful in illustra ting, for example, that 

........ 
...•... .....• •..... 
•• miril __ lm __ •____ • 

A cn;stalline shape begins to form in "PETterns." 
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the inverse of a function is not necessari ly a 
function. 

The program given here is designed for a 40­
column screen PET and u.ses the alternate charac­
ter set. For reasons of symmetry, patterns of 39­
columns by 25-rows are allowed. This permits the 
right-hand column to be reserved for a set of 
prompts to the set of input codes. 

Patterns start at the center of the screen. This 
point is the origin for the X- and Y-axes. A symbol, 
initially a "*", will appear at thi point. To print 
the next point, use then meric key-pad in the 
conventional way. "5" is the center. The other 
non-zero digits are used to enter the direction for 
the next point to be print d. For example, entering 
"9" re ults in the next point printed being in a 
north-east direction from the previous point. 

7 8 9 
4 ,. 6 
1 2 3 

There are also five c des which allow combi­
nations of the above to b printed. These codes 
are "a", "b", "c", "d" and "e". 

Code "a" prints the original pattern together 
with reflections as if the X- and Y-axes were mir­
rors. That is, we have p , S, t and F. 

Code "b" prints the inver e of the pattern 
tog ther with reflections s if the X- and Y-axes 
were mirrors. That is, we have P, s, T and f. 

Code "c" prints the original pattern together 
with its rotations. That is, we have p, s, t and f. 

Code "d" prints the inverse of the pattern 
together with its rotation . That is, we have P, S, 
Tand F. 

Code "e" prints everything, that is, all eight 
possible positions. 

There are two codes ot appearing in the 
prompt column. The first is "h". This stands for 
"cHange the symbol". When you hit "h", the 
right-hand column is replaced by a list of symbols. 
Each has a number beneath it. By hitting the 
number that appears below a symbol, you cau e 
that symbol to be the next printed in the patterns. 
Thi new symbol will continue unti l another sym­
bol is selected. ote that "1" is below the blank 
symbol. 

Th econd code i "v". Thi tands for 
"change Vector length" . When you hit "v", the 
right-hand column is replaced by the words 
"CHANGE VECTOR LENGTH"; beneath them is 
the length of the present vector. When you hit a 
non-zero number, a new vector length is entered. 
When a new point is next entered, it will be re­
peated the number of times of the length of the 
vector. 



Here is a list of other codes appearing in the 
prompt column, with an explanation of their 
effects: 

-
CODE EFFECT 

q QUIT - terminates the program. 
r- RUN -·restarts the program for a new 

1-­ pattern. 
~ 

n NOTHING - dears thescreen. 
0 OUTPUT­ - prints thepattern on the 

printer. This program is 
written for a CBM 2022 printer. 

p ·PRINT - prints your pattern on the 
screen. 

s SECOND - rotates the patternthrough 90°. 
t THIRD - rotates through 180°. 
f FCi>URTH - rotates through 270°. = 

-I• 
p (Shift)p - reflects the pattern in the ; 

positive diagonal. 
s (Shift)s - reflects; then rotates 90°. 
T (Shift>t -reflects, thenrotates 180°. 
F (Shift)f -reflects; then rotates 270°. 

10 REM PETTERNS 
11 REM 
12 REM 
13 REM ****************************** 
14 CS=59468:CG=PEEK(CS) :POKECS,14:PRINT"{CLEA 

CLEAR}":VL=l:B$=CHR$(l):GOT077 
15 REM ****************************** 
16 REM 
17 REM THE ROTATIONS AND INVERSES 
18 REM 
19 REM ****************************** 
20 T=X:X=Y:Y=T:RETURN:INVERSE "f" 
21 RETURN: NO CHANGE P 
22 T=X:X=-Y:Y=T:RETURN:ROTATE 90' S 
23 GOSUB22:GOSUB22:RETURN:ROTATE 180' T 
24 GOSUB23:GOSUB22:RETURN:ROTATE 270' F 
25 GOSUB20:GOSUB22:RETURN : "S = PS" 
26 GOSUB20:GOSUB23:RETURN: "T =PT" 
27 GOSUB20:GOSUB24:RETURN: "F =PF" 
28 FORC=2T08STEP2:GOSUB46:NEXT:RETURN:COMB.A 
29 FORC=lT07STEP2:GOSUB46:NEXT:RETURN:COMB.B 
30 FORC=2T05:GOSUB46:NEXT:RETURN:COMB.C 
31 C=l:GOSUB46:FORC=6T08:GOSUB46:NEXT:RETURN: 

COMB.D 
32 FORC=lT08:GOSUB46:NEXT:RETURN:COMB.E 
33 REM ****************************** 
34 REM 
35 REM PLACING THE POINT ON SCREEN 
36 REM 
37 REM ****************************** 
38 IFABS(X)>l9THENX=l9*SGN(X) 
39 IFABS{Y)>l2THENY=l2*SGN(Y) 
40 POKEOG+X-40*Y,SY:RETURN:PLACE POINT 
41 REM ****************************** 
42 REM 
43 REM WHICH OPERATION TO BE DONE 
44 REM 
45 REM ****************************** 
46 X=0:Y=0:FORI=0TON:GOSUB55:XX=X:YY=Y 
47 ONCGOSUB20,21,22,23,24,25,26,27,28,29,30,3 

1,32 
48 IFC>0ANDC<9THENGOSUB38 
49 X=XX:Y=YY:NEXT:RETURN 
50 REM ****************************** 

51 REM 
52 REM VECTOR FOR NEXT POINT 
53 REM 
54 REM ****************************** 
55 IFI=0THENX=0:Y=0:GOSUB38:RETURN 
56 V=V(I):IFV<4THENY=Y-l 
57 IFV>6THENY=Y+l 
58 IFV=20RV=8THENRETURN 
59 IFINT(V/3)*3=VTHENX=X+l:RETURN 
60 X=X-1 : RETURN 
61 REM ****************************** 
62 REM 
63 REM OUTPUT TO THE PRINTER 
64 REM 
65 REM ****************************** 
66 OPEN6,4,6:PRINTl6,CHR$(32):0PEN1,4,l:CMD1: 

SC=2Al5:FORVY=0T024:PRINTB$;:FORVX=0T 
038 

67 VZ=SC+VX+40*VY:V=PEEK(VZ) :A$=" ":IFV=32THE 
N70 

68 FORVZ=2T026STEP3:IFSY(VZ)<>VTHENNEXT 
69 A$=SY$(INT(VZ/3)) 
70 PRINTA$;:NEXT:PRINT:NEXT 
71 PRINT#l:CLOSEl:CLOSE6:RETURN:SCREEN DUMP T 

0 PRINTER 
72 REM ****************************** 
73 REM 
74 REM MAIN PROGRAM - SET UP 
75 REM 
76 REM ****************************** 
77 DIMSY(27),VL(27):FORVX=0T026:SY(VX)=32:NEX 

T:FORVX=lT026STEP3 
78 SY(VX+2)=50+INT(VX/3):NEXT:SY(23)=160 
79 SY(2)=42:SY(5)=43:SY(8)=35:SY(ll)=l5:SY(l4 

)=170:SY(l7)=17l:SY(20)=91 
80 SY$(0)="*":SY$(l)="+":SY$(2)="#":SY$(3)="0 

":SY$(4)="{REV}*{OFF}" : SY$(5)="{REV}+ 
{OFF}" 

81 SY$(6)="[":SY$(7)="{REV} {OFF}":C$="" 
82 VL(0)=327VL(l)=67:VL(2)=8:VL(3)=l:VL(4)=14 

:VL(5)=7:VL(6)=5:VL(7)=32 
83 VL(8)=86:VL(9)=5:VL(l0)=3:VL(ll)=20:VL(l2) 

=15:VL(l3)=18:VL(l4)=32 
84 VL(l5)=76:VL(l6)=5:VL(l7)=14:VL(l8)=7 : VL(l 

9)=20:VL(20)=8 
85 DIMSZ(25):SZ(0)=17:SZ(l)=l8:FORSX=2T04:SZ( 

SX)=l2+SX:NEXT:SZ(5)=19:SZ(6)=20 
86 SZ(7)=6:SZ(8)=80:SZ(9)=83:SZ(l0)=84 : SZ(ll) 

=70:FORSX=lT05:SZ(SX+ll)=SX:NEXT 
87 FORSX=49T056:SZ(SX-32)=SX:NEXT:FORSX=21T02 

5:SZ(SX)=SZ(SX)+l:NEXT 
88 0=2Al5+39:DIMV(500):SY=42:0G=0+460:GOSUB15 

9:GOSUB124 
89 X=0:Y=X:I=X:N=X:GOSUB38 
90 REM ****************************** 
91 REM 
92 REM MAIN PROGRAM 
93 REM 
94 REM ****************************** 
95 GOSUB308:FORII=lTOVL:GOSUB13l:C=0:IFV$="5" 

ORV$="0"THEN95 
96 V=VAL(V$):IFV=0THEN98 

97 N=N+l:I=N:V(I)=V:GOSUB55 : GOSUB38:GOSUB124 : 
NEXTII :GOT095 

98 IFV$="Q"THENPRINT"{CLEAR}":POKECS,CG:END 
99 IFV$="R"THENC$=" AGAIN ?":GOSUB168:GOSUB1 

24 :GOT089 
100 IFV$="N"THENPRINT"{CLEAR}":GOSUB124:GOT095 

101 IFV$="H"THENGOSUB14l:GOSUB124:GOT095 
102 IFV$="V"THENGOSUB150:GOSUB124:GOT095 
103 IFV$="0"THENGOSUB66:GOSUB124:GOT095 
104 IFV$="P"THENC=2:GOT0117 
105 IFV$="P"THENC=l:GOT0117 
106 IFV$="S"THENC=3:GOT0117 
107 IFV$="T"THENC=4 : GOT0117 
108 IFV$="F"THENC=5:GOT0117 
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109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
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 
146 
147 
148 
149 
150 
151 

152 
153 
154 
155 
156 
157 
158 
159 

160 

161 
162 
163 
164 
165 
166 
167 
168 

169 

170 

171 

172 
173 
174 
175 

IFV$="S"THENC=6:GOT0117 
IFV$="T"THENC=7:GOT0117 
IFV$="1"THENC=8:GOT0117 
IFV$="i"THENC=9:GOT0117 
IFV$=~B"THENC=l0:GOT0117 
IFV$="C"THENC=ll:GOT0117 
IFV$="D"THENC=l2:GOT0117 
IFV$="E"THENC=l3 
I FC> 0T HENGOSUB4 6 
GOSUB124:GOT095 
REM ****************************** 
REM 
REM R H COLUMN OF CODES 
REM 
REM ****************************** 
FORVX=0T0999STEP40 
POKEO+VX,SZ(INT(VX/40)):NEXT:RETURN 
REM ****************************** 
REM 
REM HIG HLIG HTI NG CODE 
REM 
REM ****************************** 
T=ASC(V$):IFT<58THEN133 
T=T-64:IFT>64THENT=T-64 
FORVX =OTOO+l000STEP40 
VY=PEEK(VX):IFVY=TTHENPOKEVX,VY+l28:RETURN 

NEXT:RETURN 
REM ****************************** 
REM 
REM CHANGE THE SYMBOL 
REM 
REM ****************************** 
FORVX=OT00+990STEP40:POKEVX,SY(INT( (VX-0)/ 
40)) :NEXT:POKE0,49 
GOSUB308:IFVAL(V$)<1THEN142 
IFV$="l"THENSY=32:RETURN 
SY=SY (3*VAL(V$) -4):RETURN 
REM ****************************** 
REM 
REM CHANGE VECTOR LENGTH 
REM 
REM ****************************** 
FORVX=21T026:VL(VX)=32:NEXT:VL(22)=48+VL 
FORVX=OT00+990STEP40:POKEVX,VL(INT( (VX-0)/ 
40)):NEXT 
GOSUB308:IFVAL(V$)=0THEN152 
VL=VAL(V$):RETURN 
REM ****************************** 
REM 
REM INSTRUCTIONS 
REM 
REM ****************************** 
PRINT"(CLEAR}(06 DOWN}(l5 RIGHT}(REV}PETTE 
RNS(OFF}" 
PRINT" ( 02 DOWN} ( 05 RIG HT}~ PROGRAM TO CREA 
TE PATTERNS." 
PRINT 
FORN=lT03000:NEXT 
REM ****************************** 
REM 
REM INSTRUCTIONS - YES OR NO? 
REM 
REM ****************************** 
PRINT"(CLEAR}(02 DOWN}(02 RIGHT}DO YOU WIS 
H TO READ THE INSTRUCTIONS"; :IFC$=""T 
HENPRINT" ?" 
PRINTC$"(DOWN}":PRINT"(DOWN}IF SO, (REV}HI 
T(OFF} (REV}RETURN(OFF}" ­
PRINT" ( 03 DOWN}1£. YOU ARE READY TO MAKE PA 
TTERNS," 
PRINT"(DOWN}(REV}HIT(OFF} (REV}ANY{OFF} {R 
REV} OTHER( OFF} ( REV}KEY (OFF}": GOSUB30 

IFV$=CHR$(13)THEN179 
PRINT"(CLEAR}":RETURN 
REM ****************************** 
REM 

176 	REM INSTRUCTIONS - GENERAL 
177 	 REM 
178 	REM *********** ******** *********** 
179 	 PRINT"(CLEAR}(02 DOWN}(02 RIGHT}!HIS PROGR 

AMS ENABLES YOU TO CREATE" 
180 	PRINT"PATTERNS ON THE SCREEN, AND TO PRINT 

181 	 PRINT"THEIR ROTAT I ONS AND INVERSES. VARIO 
US" 

182 	 PRINT"COMBINATIONS ARE ALSO POSSIBLE." 
183 PRINT" {DOWN} (02 RI GHT} YOU CAN PRINT THE NE· 

XT POINT ON YOUR" ­
184 PRINT"DIAGRAM USING THE NUMERIC KEYS AS SH 

OWN" 
185 	PRINT"BELOW." 
186 PRINT"(02 DOWN}(05 RIGHT}? 8 9":PRINT"(05 

RIGHT}4 * 6":PRINT"(05 RIGHT}l 2 3" 
187 PRINT"(DOWN}(02 RIGHT}TO MOVE FROM THE POI 

NT '*' TO THE" ­
188 PRINT" NEXT POINT, HIT THE NUMBER THAT rs I 

N~ 
189 PRINT"THE DESIRED DIRECTION.":GOSUB309 
190 PRINT"{REV}OF(OFF} (REV}INSTRUCTIONS.(OFF}

• I 
191 PRINT"{CLEAR}(05 DOWN}THE WHOLE SCREEN CAN 

BE USED EXCEPT" ­
192 PRINT"FOR THE RIGHT HAND COLUMN. IT WILL" 

I193 PRINT"DISPLAY A SET OF CODES TO REMIND" 
194 PRINT"YOU OF WHAT YOU CAN DO." 
195 PRINT" (DOWN} WHEN AN OPERATIONS IS BEING" 
196 PRINT" PER FORMED, THAT CODE WI LL BE" 
197 PRINT"HIGHLIGHTED IN REVERSE MODE ." 
198 PRI NT"(DOWN}!HE LIST WILL NOW BE DISPLAYED 

199 PRINT"IN ITS POSITION.":FORl=lT0700~:NEXT: 
GOSUB124 

200 PRINT" {DOWN} THESE INSTRUCT! ONS WI LL BE EXP 
LAIN ED" ­

201 PRINT"IN WHAT FOLLOWS.":GOSUB309 
202 REM ****************************** 
203 REM 
204 REM INSTRUCTIONS - Q R N 0 
205 REM 
206 REM ****************************** 
207 PRINT"(CLEAR}(02 DOWN}(02 RIGHT}!HE FIRST ­

FOUR CODES ARE" 
208 PRINT"(02 DOWN} Q R N O" 
209 PRINT"(02 DOWN} Q MEANS QUIT AND ENDS THE 

PROGRAM." 
210 PRINT"{DOWN} R MEANS RUN AND RESTARTS THE 

PROGRAM." 
211 ~RINT"(DOWN} N MEANS NOTHING ON THE SCREE 

N." 
212 ~RINT"(DOWN} 0 MEANS OUTPUT AND PRINTS WH 

AT lS ON" 
213 PRINT" (DOWN} THE SCREEN ON THE 

PRINTER.":GOSUB 309 
214 	 REM ****************************** 
215 	 REM 
216 	 REM INSTRUCTIONS - P S T F 
217 	 REM 
218 	 REM ********** * ******************* 
219 PRINT" (CLEAR} ( 02 DOWN} ( 02 RIGHT}!HE SECOND 

FOUR CODES ARE" 
220 PRINT"(02 DOWN} P S T F" 
221 PRINT"(02 DOWN} P MEANS PRINT AND PRINTS ­

THE PATTERN" 
222 PRINT"(DOWN} ON THE SCREEN ." 
223 PRINT"(DOWN} S MEANS SECOND AND ROTATES T 

HRU' 90"' 
224 PRINT"(DOWN} T MEANS THIRD AND ROTATES TH 

RU' 180'" 
225 PRINT"(DOWN} F MEANS FOURTH AND ROTATES T 

HRU' 270'":GOSUB309 
226 REM ****************************** 

227 REM 

228 REM INSTRUCTIONS - "P S T F" 
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229 
230 
231 

232 
233 

234 

235 

2 36 

237 

238 

2 39 
240 
241 
242 
243 
244 

245 
246 

247 
248 

249 

250 

2 51 

252 

253 

254 

255 

256 

257 

2 SB 

259 

260 

261 

262 

263 

264 

265 

266 

267 

268 

269 
270 

REM 275 
REM ****************************** 276 
PRINT"{CLEAR}{02 DOWN}{02 RIGHT}THE THIRD ­
FOUR CODES ARE" ­ 277 
PRINT"{02 DOWN} P S T F" 278 
PRINT"{02 DOWN} P MEANS PRINT THE INVERSE 279

PATTERN." 280 
PRINT" [DOWN} !HAT IS, THE REFL 281 
ECTION" 282 
PRINT" {DOWN} 	 IN THE LINE Y = - 283 
x." 
PRINT"{DOWN} S MEANS P FOLLOWED BY 90' 284 

ROTATION "; 

PRINT"{DOWN} T MEANS P FOLLOWED BY 180 

1 ROTATION"; 
 285 
PRINT"{DOWN} F MEANS P FOLLOWED BY 270 

ROTATION":GOSUB309I 	 286 
REM ****************************** 

REM 
 287 
REM INSTRUCTIONS - A B C D E 
REM 288 
REM ****************************** 289 
PRINT"{CLEAR}{02 DOWN}(02 RIGHT}.IHE NEXT F 
IVES CODES ARE" 290 
PRINT"{02 DOWN} A B c D E" 
PRINT"{DOWN}THESE GIVE COMBINATIONS OF THE 291 

CODES" ­
PRINT"{DOWN}EXPLAINED ABOVE." 	 292 
PRINT"{02 DOWN}HERE IS A DEMONSTRATION OF - 293 
CODE 'A' . " -	 294 
PRINT"{DOWN}{02 RIGHT}THE ORIGINAL PATTERN 295 

WILL FIRST BE":PRINT"BISPLAYED." 296 
FORT=1T05:V(T)=9:V(T+4)=6:V(T+8)=9:NEXT:N= 297 
13:V(2)=6:V(3)=6:V(13)=7 
GOSUB315:C=2:PRINT"{CLEAR}":GOSUB46:FORT=l 298 
T09: PRINT" {DOWN}" :NEXT: GOSUB315 
C=9:PRINT"{CLEAR}":GOSUB46:FORT=1T09:PRINT 299 
"{DOWN}":NEXT:GOSUB315 
PRINT" {CLEAR} {06 DOWN} HERE IS A DEMONSTRAT 300 
ION 	 OF CODE 'B'." ­
PRINT"{DOWN}{02 RIGHT}THE ORIGINAL PATTERN 

WILL FIRST BE":PRINT"5ISPLAYED." 301 
GOSUB315:C=2:PRINT"{CLEAR}":GOSUB46:FORT=l 302 
T09:PRINT"{DOWN}":NEXT: GOSUB315 303 
C=l0:PRINT"{CLEAR}":GOSUB46:FORT=lT09:PRIN 304 
T"{DOWN}":NEXT:GOSUB315 	 305 
PRINT"{CLEAR}{06 DOWN}HERE IS A DEMONSTRAT 306 
ION 	 OF CODE 'C'." - 307 
PRINT"{DOWN}{02 RIGHT}THE ORIGINAL PATTERN 308 

WILL FIRST BE":PRINT"BISPLAYED." 309 
GOSUB315:C=2:PRINT"{CLEAR}":GOSUB46:FORT=l 
T09:PRINT"{DOWN}":NEXT: GOSUB315 
C=ll:PRINT"{CLEAR}":GOSUB46:FORT=1T09:PRIN 
T"{DOWN}":NEXT:GOSUB315 	 310 
PRINT"{CLEAR}{06 DOWN}HERE IS A DEMONSTRAT 
ION 	 OF CODE 'D'." ­
PRINT" {DOWN} {02 RIGHT} THE ORIGINAL PATTERN 311 

WILL FIRST BE":PRINT"BISPLAYED." 312 
GOSUB315:C=2:PRINT"{CLEAR}":GOSUB46:FORT=l 313 
T09: PRINT" {DOWN}": NEXT: GOSUB3 l 5 
C=l2:PRINT"{CLEAR}":GOSUB46:FORT=lT09:PRIN 
T"{DOWN}":NEXT:GOSUB315 314 
PRINT"{CLEAR}{06 DOWN}HERE IS A DEMONSTRAT 
ION 	 OF CODE 'E' . " ­ 315 
PRINT"[DOWN}{02 RIGHT}THE ORIGINAL PATTERN 

WILL FIRST BE":PRINT"BISPLAYED." 
GOSUB315:C=2:PRINT"{CLEAR}":GOSUB46:FORT=l 
T09:PRINT"{DOWN}":NEXT: GOSUB315 316 
C=l3:PRINT"{CLEAR}":GOSUB46:FORT=lT09:PRIN 
T"{DOWN}":NEXT:GOSUB309 317 
REM ****************************** 
REM 

PRINT"{02 DOWN} 9 8 7 6 4 3 2 l" 
PRINT"{02 DOWN}THEY ARE TO REMIND YOU OFT 
HE DIRECTION" ­
PRINT"KEYS.":GOSUB309 
REM ****************************** 
REM 
REM INSTRUCTIONS - H AND v 
REM 
REM ****************************** 
PRINT"{CLEAR}{02 DOWN}{02 RIGHT}THERE ARE ­
TWO CODES NOT" ­
PRINT"DISPLAYED IN THIS WAY. THEY ARE":P 
RINT"{DOWN}{09 RIGHT}H AND V" 

PRINT" {DOWN} {RIGHT} H MEANS .f{REV}_!!{OFF}AN 
GE THE SYMBOL" 
PRINT"{DOWN}BEING PRINTED ON THE SCREEN BY 
" 
PRINT"ENTERING THE NUMBER BELOW THE SYMBOL 

PRINT"AS DISPLAYED IN THE RIGHT HAND " 
PRINT"COLUMN AS NOW SHOWN . ":GOSUB313:GOSUB 
141 
PRINT"{DOWN}{RIGHT}V MEANS CHANGE {REV}y{ 
OFF}ECTOR LENGTH" 
PRINT"BY ENTERING THE NUMBER REQUIRED.":GO 
SUB313:GOSUB150 
REM ****************************** 
REM 
REM INSTRUCTIONS - REPEAT ? 
REM 
REM ****************************** 
PRINT"{CLEAR}{03 DOWN}lF YOU WISH TO SEE T 
HE INSTHUCTIONS" 
PRINT"{DOWN}ONCE MORE, {REV}HIT{OFF} {REV} 
RETURN{OFF}" 
PRINT"{03 DOWN}'IF YOU ARE READY TO MAKE PA 
TTERNS," ­
PRINT" {DOWN} {REV} HIT{ OFF} {REV}ANY{OFF} {R 
REV}OTHER{OFF} {REV}KEY{OFF}":GOSUB30 
8 
IFV$=CHR$(13)THEN179 
VL=l:SY=42:PRINT"{CLEAR}":RETURN 
REM ****************************** 
REM 
REM PROCEEDING ROUTINES 
REM 
REM ****************************** 
FORT=lT010 : GETVV$:NEXT:GOT0311 
PRINT"{02 DOWN}{REV}HIT{OFF} {REV}ANY{OFF} 

{REV}KEY{OFF} {REV}WHEN{OFF} {REV}RE 
ADY{OFF} {REV}FOR{OFF} {REV}THE{OFF}" 

PRINT" {REV} NEXT{ OFF} {REV} SET{ OFF} {REV} OF 
{OFF} {REV}INSTRUCTIONS.{OFF}":GOT030 
8 
GETV$:IFV$=""THEN311 
RETURN 
PRINT" {DOWN} {REV}HIT{OFF} {REV}ANY{OFF} {R 
REV}NUMBER{REV} {iEV}KEY{OFF} {REV}AB 
OVE{OFF} {REV}0{0FF}" 
PRINT"{REV}TO{OFF} {REV}PROCEED{OFF}.":RET 
URN 
PRINT"{02 DOWN}{REV}HIT{OFF} {REV}ANY{OFF} 

{REV}KEY{OFF} {REV}WHEN{OFF} {REV}RE 
ADY{OFF} {REV}TO{OFF} {REV}PROCEED{OF 
OFF}": GOT0308 
PRINT"{DOWN}THESE INSTRUCTIONS WILL BE EXP 
LAIN ED" ­
PRINT"IN WHAT FOLLOWS.":RETURN 

271 REM INSTRUCTIONS - NUMBERS 
272 REM 
273 	 REM ****************************** COMPUTE! 
274 	 PRINT"{CLEAR}{02 DOWN}{02 RIGHT}!HE LASTS 
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COMPUTE! Magazine 
editors and contributors . 

Price: 512.95 

enSale: Now V. Introduction ....... . . . . . . 

COMPVIE!. the leaCiing-magazlne of home. · ~ ~~:':;~:;f~~~~em~sDI Atari GTaphics . . . . . . . . Rob«t c. Lock 
educational,.and recreational computing. 
has led the way for Atari owners since the 16 . nngs. or GraphI rapics . icsStorage Tom R. Halfhill Using St F ......... .20 U . . . . . . . . 
computers were first introduced fn 1979. T si~g The COLOR And LOCATE I nsl;~cH .. · · · · · · · · Michael Boom COMPUft!·has published scores ef articles 

o rogram Pong-Type Games . . ons . on Atari graphics. and was the first to di­

vulge r,nany important details O.A such ted'l­ Moch"! A. G'ee"'P'"
~: ~haPterTwo: Customizing The Graphics.Modes. 

ni~ues as redefined characters.. custom 
 37 ow To D~s1gn .Custom Graphics Modesgraphics modes. and player/missile Put Graphics Modes I And 2 ...... Craig Chamberlain 
graphics. But those .articles are seattered 

''1 At.T~e Bottom Of Your Screen across dozens of issues, many of which are " Pnntmg Char t J • · • • · • • • • • • R Al44 Add ~c ers n Mixed Graphics Modes . . . . . . . . an Belke 
s<?arce or out of print. 46 M.. A Text W_mdow To GRAPHICS 0 . . . . . . Craig Patchett 

l'hat's why the editors ofCOMPUTE! ixmg Graphics Modes oAnd · · · · · · · · · Charles Brannon8decided to gather the very best Atari 
graphics articles fi1Ublished over the past ~ ~apterThree: ff1'deftnlng Character.sefs . . . . Doug\., Cmckfocd 
three years into COMPUTEl's First Book Of 

62 S~s1gnmg Your c;>wn Character Sets . . . . . .Atari. Graphics. From the fundamentals to perFont . . . . . . . . . . . . . . · · · · · · · . Craig Patchett 
advanc;:ed techniques, here are some of the n Character Set Utilities . . . . . .... · · · · · · · · · Charles Brannon 
most instructive articles ever published for ~~~~~tour: Aninatlon WHll Characl~Graphics . . . . . . . F"d r;nhothe Atari. 89But that's not all. COMPUTEl's First 
Book OfAtari Graphics also presents articles 91 U~ing TextPlo.t ~l~; Ai~i~~a·t~d c~ ~,~~ · · · · · · · · · · · Charles Brannon98 1never before published anywhere, and High-Speed Animation With Charact ·G· · · · .' · · · · · · David Plotkin 108 er raphJCs Ch I Badditiorial sections written especially for 127 Chapter Five· . · · ares rannonthis tqook. These include "The Basics Of 
Atari Graphics," an intmduct01y tutorial 129 Introduction.~l~aa~e~~M~l~IPIGaver/~lssile Graphics 
which prepares beginners for the rest of the 140 A S If- . . , iss1 e raph1c~ . . . . . . 154 e. Mo?1fy111g PIM Graphics Utilil . . . . . . . Bill Wilkmson 
book; "How To Design Custom Graphics Addmg High-Speed Vertical Positioni~ . . . . . . . . Kenneth Grace, Jr. 
Modes." which covers the fundamentals of To PIM Graphics . . . · g
mixing modes on a single screen: and 164 P/~ Graphics Made Ea~~,· · · · · · · · · · · · David H. Marklev 
"Introduction To Player/Missile Graphics," a ~~~ Amma~ion And PIM Gr~phic~ · : : : · · · · · · · · Tom Sak and Sid Meier 
guide to understanding one of the Atari's 188 ~~tend1~g- Player/Missile Graphics .... .. .. Tom Sak and Sid Meier 
most·advanced features. written by Bill 1 ie C~th:mn Regi sters · · · · · · · · · · · · · · · Eric Stollman 
Wilkinson, a COMPUTE!.columnist and a The Pnonty Registers ...... : · · · · · · · · · · · · · · · · · Matt Giwer92 · · · · · · · · · · Bill Wilkinsoncreator of Atari BASIC and the Atari Disk 
Operating System. 201 Chapter Six: Advanced Graphics TechniquesNumerous other articles include "De­ 203 GRA.P1:1CS 8 In Four Colors Usin Artifact .
signing Your Own Character Sets." a new Atan Video Graphics And The g GTI~ 5 

· · · · · · David Diamond 
and improved "SuperFont." "High Speed 208 Atari V~deo Graphics And The N:~~ GTIA' Part; . Cril~); Chamberlain215Animation With Character Graphics," "Ani­ Atan Video Graphics And The • . GTIA. Part - . Craig Chamberlain224 Pr t f M ~\' Part 3 C · Chmation And Player/Missile Graphics," "The Sc o ec iSng Remo:y for PIM And CharaclL:r Sets ra1g Fand1be:lain236
Collision Registers." and "GRAPh-llCS B In reen a\·e outme . . . · · · · · · . re Pmho239 · · · · · · · · · · · · · · · · · · · · · Joseph Trem
Four Colors Using Artifacts." There's even a 
brand new article by Wilkinson, "The Priority 2~6 Lis ting Convention~ (Guide To Tvping 111 p
Registers." which for ~he first time shows " Index - rograms) 2how to use player/missile graphics to create 

a fifth player.In the COMPVIE! tradition. Atari 

Graphics is crisply written and edited· to be 

useful to beginners and expertS alike. And it's spiral-bound for easy 

access to its dozens of ready-to-type program listings. 


AVaUable at computer dealers and bookstores nationwide. To order d;rec!ly call TOLL FREE S00-334-0868. In North 
Caronna call 919-275-9809. Or send check or money order to COMPllTE! - ·P.O. Sox 5406. Greensboro. NC 27403.I . 
Add S2 shipping and handling. Outside the U·.S. add.SS for air mail, S2 for surface mail. All orders prepaid. U.S. funds only. 



Price: 
On5ale: 

Ian Chadwick 
(Introduction by Bill Wilkinson) 
Sl4.95 
Now 

The inner workings of roday's advanced personal 
computers unfortunately remain a mystery to 
many users. From beginners to machine lan­
guage programmers. people are hungry for viral 
information abouc Che Insides of their machines. 
For example. there are tens of thousands of 
memory locations...which are safe to use? How 
can changing one number in a certain memory 
cell dramatically speed up output to the disk 
drive? Which memory address reveals what 
Operating System is in the computer? How can 
changing certain numbers in various memory 
locations improve a program·s sound and 
graphics? 

The key to finding c;me 's way around the 
inside of a computer is a memory map. But 
ofren this important information is unavailable 
from the manufacturer. Or it can be obtainee 
only in piecemeal fashion from scattered 
sources. 

Now. for the first time. there is a com­
prehensive guidebook available for the Atari 
4001800 computers which answers all of these 
questions. and hundreds more. Mapping The 
Atari, by Ian Chadwick, is a complete reference 
guide and memory map for one of the most 
popular of personal computers. From memory 
location zero to 65.535. Mapping The Atari is 
the most exhaustive memory sourcebook ever 
offered to Atari users. 

Chadwick started by diligently assembling 
arr tile information he could find. Then he went a 
seep further by resting this information. to veriry 
its accuracy. And finally. he added months of his 
own research. delving deep into little-known 
areas of the Atari's memory to explore every se­
cret The result Mapping The Atari, is an indis­
pensable reference work for Atari programmers. 

TABLE OF CONTENTS__ 
Author's Preface 
Introduction (Bill ~i·l ~i~~~~; · · · · · · · · · · · · · · · · · · · · · · ...... iii 
Memory Map · · · · · · · · · · · · · · · · · · · · · . xix 
Appendix One. ·~~~~~·K· p. • • • • • • • • • • • • • • • • • • • · • • ••••••• •• •• l 
A . recesses · · 

ppend1x Two A Graphic M M. ..... . . ....... ...... 154 
Ap d" emorv ap 

pen IX Three Atari Timing V. 
1 · • • • • • • • • • • • • • • • • .155 

Appendix Four Old (A) A d N a ues .................. 160 
Appendix Five Color n ew (B) ROMs .............. : 161 
Appendix Six Sound A. d..M. · · .' · · · · · · · · · · · · · · · · · · ·: · .. . 163
A n usi c · 

ppendix Seven Player/Missile G ...~ .· .................. 167 
Appendix Eight D· 1 L· rap ics Memory Map 169

isp ay ists · · · · · 
Appendix Nine Numerical C · · · · .' · · · · · · · · · · · · · · · · · .... 171
App d" .,. onversions 

en IX 'en ATASCII & Inte .. .. .. "· · · · · · · .. . 175 
Index By Label.. . . . . . . rnal Character Code Values .. . 180 
Index By Subject .... . .. · · · · · · · · · · · · · · · · · · · · · · · · .. ... 182 

. ... .. .. ... . .. .... ....... . ... . 187 

But Mapping The Atari is more thanjust a comprehensive reference book. It is also a tutorial 
for all inquisitive Atari enthusiasts - notjust advanced programmers. Mapping The Atari explains each memory location in depth for 
beginning and intermediate programmers. Some descriptions of important locations fill several pages. And the boOk is packed with 
ready-to-type example programs and routines which show exactly how to put the information to work. 

There's more. A special introduction oy Bill Wilkinson. an author of Atari BASIC and the Atari Disk Operating System. explains 
how to access the Atari's memory in every available programming language. And there are ten appendices. covering such topics as 
'VBl.ANK Processes ... "Atari Timing Values ... "Color." "Sound And Music... "Player/Missile Graphics Memory Map... "Display Uses... 
and others. And to make the book still more useful. there are two indices - an Index By Label. and an Index By Subject 

Best of all. Mapping The Atari is from COMPUTE! Books. associated with COMPUTE! Magazine. the leading consumer 
publication of home. educational. and recreational computing. COMPUTE! has led the way for Atari Ol!Vners since the computers 
were first introduced in 1979. In the COMPUTE! tradition. Mapping The Atari is carefully written and edited to be useful to beginners 
and experts alike. And it is spiral-bound to lie flat while typing programs. 

Available at computer dealers and bookstores nationwide. To order directly call TOLL FREE 800-334--0868. In North Carolina 
call 9 I 9-275-9809. Or send check or money order to COMPUIE! Books. P.O. Box 5406. Greensboro. NC 27403. 

l\dd S2 shipping and handling. Ouiside the U.S. add SS for air mail. S2 for surface mail.All orders prepaid. U.S. funds only. 
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Price: s12.95 
OnSale: Now 

Finally, it's VIC's turnl 
Users of other popular personal 


computers have been enjoying their 

eoMPU'IEI BoOlcS: COMPUTEl's 

First Book OfPET!CBM ...the First 

Book OfAtari ...the Second Book Of 

Atari ... Programming The PETICBM ... 

and others. 

Now, there's a book devoted 
exclusively to the Commodore VIC­
20 comput@r: COMPUTEl's First Book 
OfVIC. 

The editors of COMPU1EI 

Magazine - tne leading resource for 

the VIC-20 - gathered together the 

bestVIC-20 articles published since 

the summer of t981 and added 
some new material. The result is 
more than ZOO pages of valuable 
information - information that goes 
beyond the instruction manuals. In 
the COMPUTE! tradition, it is care­
fully edited to be easily understood 
and useful for beginners and experts 
alike.

COMPUTEl's First Book OfVIC 
is spiral-bound to lie flat and 
includes ready-to-type program 
listings and articles such as "The 
Joystick Connection: Meteor Maze." 
"STARFIGHT3." "Train Your PET To 
Run VIC Programs," "Renumber 
BASIC Lines The Easy \Jjay." "High 
Resolution Plotting." "Custom Char­
acters For The VIC." "VIC Memory ­
The Uncharted Adventure," and "A 
Simple Monitor For The VIC." 

At only S12.95, less than most 

v Introduction 
Chapter One~ ·~~~~~~~~~~ · ·· ······· ··· · · · · · · · · · · · Robert Lock 

3 The Story Of The VIC . • · · · · · · · M ichael S. Tomczyk 
11 Compurer Genesisr · · · · · · · · · · · 

From Sticks And Stones To VIC 20 Super Calculator . . . . Dorothy Kunk1n Heller I David Tho b

~: ""9' Alphobe• . . . . ................... · · · · · · · · · · · · · . . . . . . . J•m ""'~,,;~:~ 
Using A Joystick . . . . . . . . . . . . . . . . . . . . . · 1 

• · • • · · • · • • · • • • · • • Doug Ferguson 
9 Extended Input Devices: · · · · · · · · · · · · · · · · · . David Malmberg 

3 

Paddles And The Keyboard 
46 Game Paddles ...... . ..... : . . . . . . Mike Sassman I Salomon Lederman 

Chapter Two: Diversions~ ·~ ..... ... .. . . . . ..... . .. David Malmberg:9 The Joystick Connebion: Meteor Ma~creatlon And Education. 
1 ZAPll . . . . . . . . . . . . . . . e · · · · · · Paul l. Bupp I Stephen p D 

72 STARFIGHT3 ....... · · · · · · · · · · · · · . . . . . . . . . . . D b S . rop· · · · · · . . . . . . · · · · u crogg1n
Alphabetizer · · · · · · • · · · · · · · · · · · · · · · · · · ·... David R M . 

8078 c o T · · · · · · · · · · · · . . . . . . . 	 · . 1zner um he Hearts . . . . . . . . . . . . . · · · · · · · · 1 • • • • • • • • • · • • • • • • • . • . Jim Wilcox 
Chapter Three• Pro · · · · · · · · · · · · · · · · · · · · · · Christopher J. Flynn 

89 PRINTing wirh S~le . -~a.~mlng Techniques. 
97 Train Your PET To Run VIC p · · · · · · · · · · · · · · · · · · · · · · · · · · James P. McCall1srer 
99 User Input . . rograms . . . . . . . . . . . . . L I J 

103 Amortize . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ye ordan 
106 Append . . . . . . . . . . . . . . . . . . . . . . Wayne Kozun 
109 	 . . · · · · · · · · · · . . . . . . . . · · · · · · · · · · · · Am1ha1 Glazer 

Priming The Screen . . . . . . . . . . . . . . . · · · · · · · · · · · · · · . . . . Wayne Kozun 
The Confusing Ouore . . . . · · · · · · · · · · · · · · · . · . C D. La11315 Alternate Screens · · · · · · · · · · · · · · · · · · · · · · · · . . Charles Bra ·ne

1119 r · · · · · · ·.. . 	 nnon
imekeep1ng . . . . . . . . . . . . . . . . . . . . · · · · · · · · · . Jim Bunerf1eld 

Renumber BASIC unJs The Easy Way ...... . .. · · · · · · · · · · · · · · . Keith Schleiff er
1212~ Automauc Line Numbers . . · · · · · · · · · · · · • · · · · · · · Charles H. Gould 

. queeze On Your VIC-20 · · · · · · · · .129 GPutting The s ' · · · · · · · · · · · . . . · · · · · · · · · · · · ·. Jim Wilcox 

ewng The Most Our or 5000 B . · · Stanley M. Berlin 
141 ~n Easy Way To Relocate VIC Pri~~~m·s· ... .. . . . . 

n Othe1 Commodore Computers
Chapter Four: Color And G . . . . . . . . . .... Greg and Ross Sherwood 

147 Kaleidoscope And Variauons raphlcs.
48 High Resolunon Plotting · · · · · · · · · · · · · . Kenneth Knox 1154 VIC Color Tips . . . . ., . .. : : : : : : · · · · · · · · · · · · · · · · · · · · ·. . .. . Paul F. Schatz 

157 The Window · · · · · · · · · · · · · · · · · · · · · · • .. . Cha1les Brannon 
160 CuStom Characters For The VIC . : · · · · · · · • · · · · · · · · · · · · · · · · Charles Brannon ....... i .... . · · · · · 


Chapter Five: Maps And S · ~~~~~ · · · ~ · · · · · · · · · · · · · David Malmberg 

173 How To Use The 6560 v ·d pe at1ons.179 	 1 eo Interface Chip rows1ng The VIC Chip . . . . . . · · · · · · · · · · . Dale Gilbert 8186 VIC Memory - The Uncharted Ad · · · · · · · · · · · · · · · · · · · · Jim But1erl1eld 
189 Memory Map Above Page Zero .v.~~t.ure .... . David Barron I Michael Kleinert 

Chapter Six: Machine Lan · · · · · · · · · · · · . Jim Bunerfield 

195 TINYMON 1·A Simple ¥onitor F~~age.
202 Entering TINYMON I Directly Into Yoh~ 0:~-20 .... .......... Jim Bunerfield 
211 Index Russell Kavanagh 

computer manuals, COMPUTEl's First Book OfVIC 

is among the best resources a VIC user can own. 


Available at computer dealers and bookstores nationwide. To ot der directly_~all 'fOLL FREE 800-334-0868. 

In North Carolina call 919-275-9809. Or send check or money rder to COMPV1EI aootcs.P.O. Box 5406, 


Greensboro.. NC 27403. 

Add S2 Shipping and handling.Outside the U.S.add SS rorair mail. s2 for suitace mall. ~I orders prepaid U.S. fU1ds only. 


2'18 ~ Mareh1Cl83 

















http:for$29.95










http:B1eakoc.11






















http:55.56.57
http:10.11,26.27






http:S/.111R.1i




Introduce A Friend To COMPUTE! 

Save $10.00 Off The Newsstand Price 


One year. 12 issue subscrip tions 
are S20.00 in the U.S. S25 .00 (U .S. 
funds) 1n Canada. 

PLEASE PRINT. 
Plt>d.'.ll-' CflcH(jl' lr l\ 

0 VIS1\ 0 M.1w-rCitrl1 D Anw ,c.01 Fxprvv. 

Ar<"I Nu 

GIFT TO 

YOURNAMF 

/IDDRESS 

CITY 

STATE ZIP 

------- p.1ymer11 enclo~ed D 8 111 me: lall'r 
r 1,.,,, , . 1·111e1 111 v 0 RE NEWAL 0 NEW SUBSCRIPTION .11 1l1P 
~. lrll l ... ( l/11f' 

GIFT ro 

1\ DDRESS ADDRESS 

ClfY CITY 

STME ZIP STATE ZIP 

0 Rt-rie1.vctl 0 Nt.'"\r\' ~ub~crrpt 1ori O Renew"' :J New ' uom1p !>on 

SIS!\i C1\RD SIGN CARD 

Introduce A Friend To COMPUTE! 

Save S10.00 Off The Newsstand Price 


One year. 12 issue subscrip tions 
are 520.00 in the U.S. 525.00 (U.S 
funds) in Canada. 

PLEASE PRINT. 
Plt'dl.il' chi111J t' rTJ\ 

QVISA O M.1 ~ ll ' ICtrU ~i\/ l ll'll L .H l [\IHL'\\ 

Acr"tND 
Exp 

GIFT TO 

YOUR NAME 

ADD RESS 

CITY 

SIAIE ZIP 

------- µay111en1 cnC101eCJ D !Jrll rne I.t ier 
Pl"""' cnlcr m y 0 RE EWAL 0 NEW SUBSCRIPTION nl ll 1t­
>anw 11/Tit' 

GIFT ro 

ADDRESS 1\DORESS 

CITY Clrf 

STl1TE ZIP STA TE ZIP 

D Rt'11ew<1I 

SIG N Ct\RD 

D New 1ulJIC11pl10ll D Renewdl 

SIGN CARD 

O Ne\<\ 1uosc11ptron 

633101 

633101 

http:Plt'dl.il
http:Plt>d.'.ll











	Front cover
	Contents
	FEATURES
	New Home Computers At The Winter Consumer Electronics Show 
	An Introduction To Data Storage On The VIC. 64. PET/CBM. And TI-99/4A 
	TI  Data Storage 
	Mass Memory Now And In The Future 
	Atari's New Top-Line Home Computer

	EDUCATION AND RECREATION 
	Closeout! 
	Boggler
	Letter And  Number Play
	Fighter Aces - Add A Second VIC Joystick 
	TI  Trapshoot

	REVIEWS
	Magic Spells For Apple
	Frogger For Atari
	VIC Rabbit: A High-Speed Cassette Interface 
	Mathematics Action Games For TI 
	Facemaker And Story Machine For Apple. Atari And CBM 
	Grophics And Programming Utilities For Sinclair/Timex 

	COLUMNS AND DEPARTMENTS 
	The Editor's Notes 
	Readers' Feedback 
	Computers And Society: Language And Languages 
	The Beginner's Page 
	Questions Beginners Ask 
	The World Inside The Computer: The Computer Friend: Getting To Know You 
	Learning With Computers: Computerized Drill And Practice 
	Friends Of The Turtle
	Insight. Atari 
	Machine Language: Numeric Input: Part I 
	Progromming The TI: Easy Editing 

	THE JOURNAL 
	Musical Scales On The VIC 
	Direct Atari Disk Access 
	Automatic Commodore Program Selector 
	Input Into Apple's EXEC 
	Atari Menu Printer 
	Color Computer General Purpose Data Base: Part I
	Apple Subroutine Capture 
	Commodore 64 Video -A Guided Tour: Port II 
	A Commodore Gotcha 
	General-purpose Speedups For Atari BASIC 
	BASIC Trace ForThe VIC 
	Atari Mass Line Delete 
	The Confusing Catalog
	PET Quickplot
	TI  Graphics Made Easy 
	A SuperPET Monitor You Can Bank On
	Automatic VIC Appending
	16-Bit Atari Music
	Custom Catalog 
	VIC Tracing Disassembler 
	ZX-81/TS-1000 Data Management 
	Managing Memory: VIC And Atari 
	Friendly VIC Inputs 
	PETterns 

	News & Products 
	Calendar 
	How To Type COMPUTE!'s Programs 
	A Beginner's Guide To Typing In Programs 
	CAPUTE! Modifications Or Corrections To Previous Arttcles 
	Advertisers Index
	Back cover



