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MORE THAN JUSTANOTHER PRETTY FACE. 

Says who? Says ANSI. 
Specifically, subcommittee X3B8 of the American 

National Standards Institute (ANSI) says so. The fact 
is all Elephant™ ftoppies meet or exceed the specs 
required to meet or exceed all their standards. 

But just who is "subcommittee X3B8" to issue such 
pronouncements? 

They're a group of people representing a large, 
well-balanced cross section of disciplines-from 
academia, government agencies, and the computer 
industry. People from places like IBM, Hewlett-Packard, 
3M, Lawrence Livermore Labs, The U.S. Department 
of Defense, Honeywell and The Association of Com ­
puter Programmers and Analysts. In short, it's a bunch 
of high-caliber nitpickers whose mission, it seems, in 
order to make better disks for consumers, is also to 

make life miserable for everyone in the disk-making 
business. 

How? By gathering together periodically (often, 
one suspects, under the full moon) to concoct more 
and more rules to increase the quality of ftexible 
disks. Their most recent rule book runs over 20 single­
spaced pages-listing, and insisting upon-hundreds 
upon hundreds of standards a disk must meet in 
order to be blessed by ANSI. (And thereby be taken 
seriously by people who take disks seriously.) 

In fact, if you'd like a copy of this formidable docu­
ment, for free, just let us know and we'll send you 
one. Because once you know what it takes to make 
an Elephant for ANSI ... 

We think you'll want us to make some Elephants 
for you. 

ELEPHANT.'' HEAVY DUTY DISKS. 

Distributed Exclusively by Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 


Call: toll-free 1-800-343-6833; or in Massachusetts call collect (617) 828-8150. Telex 951 -624. 
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Everyone expected it would happen 
sooner or later ... with W rlJP" F'LUS 
it already has! Now ail the marvelous 
benefits of expensive and advanced 
word processing systems are available 
on Commodore computers, America's 
largest selling computer line. WordPro 
PLUS. when combined with the new 80 
column CBM 8032, creates a word pro· 
cessing system comparable to virtually 
any other top quality word processor 
available- but at savings of thousands 
of dollars! 

New, low cost computer technology is 
now available at a fraction of what you 
would expect to pay. This technology 
allowed Commodore to introduce the 
new and revolutionary CBM 8032 
Computer. 

Word Pro PLUS turns this new CBM 
8032 Computer into a sophisticated, 
time saving word processing tool. With 
Word Pro PLUS, documents are dis· 
played on the computer's screen . Edit· 
ing and last minute revisions are simple 
and easy. No more lengthy re-typing 
sessions. Letters and documents are 
easily re-called from memory storage 
for editing or printing with final drafts 
printed perfectly at over five hundred 
words per minute! 

Our nationwide team of professional 
dealers will show you how your office 
will benefit by using WordPro PLUS. At 
a price far less than you realize. 

Invest In your office's future ... 

Invest In Wor r P 

Call us today for the name of the 

WordPro PLUS dealer nearest you. 


Professional Software Inc. 
51 Fremont Street 
Needham, MA 02194 
(617) 444-5224 
TELEX: 95 1579 

TM WordPro is a Regls1ered Trademark of Professional Software. Inc. WordPro was written by Steve Punier. 
All specilicallons subject 10 change wi1hou1 nolice. 





·Tomorrow's Technology Today 

(:CommodoreComputer 
VIC 20 Personal Computer ..................... $ 299.95 
VIC 1515 Graphic Printer ......... ... .... ...... . S 395.00 
CBM 4016 . ......... . . . . ....... . .. .. ....... . . S 995.00 
CBM 4032 ... .......... . ... .. ....... . .. .. . .. . $1295.00 
CBM 8032 ..... ............ ... .. .. . . ... . . . ... $1495.00 
CBM SuperPet9000 ... . . . . . ................ . .. $1995.00 
CBM 8050 Dual E>isk Drive ..... .. ............ .. $1795.00 
CBM 4040 Dual Disk Drive ...... . ...... . . . ..... $1295.00 
CBM 2031 Single Disk Drive .... . . . ..... . . ... ... $ 695.00 
CBM 4022 Tractor Printer .. ...... ...... .. ...... $ 795.00 
CBM 8010 IEEE Modem .. . ................ . .... S 279.00 
CBM Datasette .. .... . . . . ............. . ....... S 
CBM·IEEE Interface Cable ................. . ... . $ 
IEEE-IEEE Interface Cable ........... . .. .. . . .. .. S 

NEC Spinwrlter Printer 
NEC 7130 ...... . . .. ... .. ........ . . . .... .. ... $3085.00 
NEC 7710 .... . .............. .. .... .. . . ...... $3085.00 
NEC 7720 ....... . ............. ... ... ... . . ... $3610.00 
NEC 3510 ............................. .. .... $2290.00 
NEC 3500RD . .. . ........ . ........ . . . ......... $1895.00 
Tractor Feed Options are available 

Professlonal Software 
WordPro™-A Family of CBM Word Processing Programs 
WordPro 2 Plus .... . .... . ... . .... . ...... S 199.95 
WordPro 3 Plus .......... .. .. ......... .. $ 295.00 
WordPro 4 Plus . . . . ........... . ..... . .. . S 450.00 
WordPro 5 Plus (for CBM 8096) .... . .... .. . . $ 450.00 
The Administrator (Data Base for CBM) ..... . S 650.00 
POWER™ (Programmer's Utility ROM) . . . ... S 
lnfoPro™ (DataBase for CBM) ... ... ....... S 295.00 

NEECO 

Epson Printers 
MX-7.0 . ... ... .... ........ ..... $ 299.95 
MX-80 w/graphtrax . . . . .. . .... .. . $ 645.QO 
MX-80 FT .. .... .. . .. .. .... .... $ 745.00 
MX·100 FT . . . . . . . . . . . . . . . . . . . . $ 945.00 
INTERFACE CARDS 
8141 RS-232 Interface Board ...... $ 
8145 RS-232 Interface Board 

w/2K Buffer .... . ...... .. . . $ 149.00 
8151 RS-232 Interface Board 

w/X/ON-X/OFF . ....... . .... S 170.00 
8161 IEEE Interface Board . ....... $ 
8131 Apple Interface Card 
8232 Apple Interface Cable ... .. .. $ 
8220 TRS-80 Cable . . .... . . . ... . . $ 

679 Highland Ave. 
Needham, MA 02194 

~Atari 
Atari 40016K .... ....... .. . .... . $ 399.00 
Atari 80016K (incl. BASIC cartridge) . $ 899.00 
Atari 410 Recorder ..... .. . . .. . . .. S 99.95 
Atari 810 Disk Drive .......... ... . S 599.95 74.95 
Atari 822 Thermal Printer ..... ..... $ 299.95 39.95 

49.95 

Amdek Monitors 
Video 100G (Limited Quantity) ... .. $ 179.00 
Video 300G .. ... . .... . .. . . . . .... $ 200.00 
Color 1 . . .. ..... . ....... . . . . .. . $ 449.00 
Color 2 ... .. ............ . ... . .. $ 999.00 

Dlablo 630 Printer 
Diablo 630 .. .... .. . ...... . ... .. $2710.00 
Tractor Option . .. .. ..... . . . ..... $ 350.00 

89.95 

CMDMupet 
MC-800A MupelC011troller $ 995.00 
(Multi-User Controller for 
CBM Computers) 

CM·100Channe1Module . . S 250.00 · 
Printer Module . . .... ... . $ 350.00 

75.00 

Qume 
Spring 9/45 . . . . . . . . . . . . . $2495.00 
TractorOption .......... S 210.00 

55.00 
..... . . $ 85.00 WordPro, POWER and lnfoPro are 

35.00 registered tradeff!arks of 
35.00 Professional .Software Inc. · 

MON.fRI 9:00 · 5:30 E.S.T. 

~~(617) ~1760 
TELEX: 951021 ~­MASJIRCARD *VISA 



TurnyourApple into theworld's 

most versatile personal computer. 


The SoftCard™ Solution. SoftCard 
turns your Apple into two computers. 
AZ-SO and a 6502. By adding a Z-SO 
microprocessor and CP/ M to your 
Apple, SoftCard turns your Apple into 
a CP/M based machine. T~at means 
you can access the single largest body 
of microcomputer software 1n exist­
ence. Two computers in one. And. the 
advantages of both. 

Plug and go. The SoftCard system 
starts with a Z-SO based circuit card . 
Just plug it into any slot (except 0) of 
your Apple. No modifications required . 
SoftCard supports most of your Apple 
peripherals. and, 1n 6502-mode, your 
Apple 1s still your Apple. 

CP/M for your Apple. You get CP/M 
on disk with the SoftCard package. It's 
a powerful and simple-to-use operating 
system. It supports more software 
than any other microcomputer operat­
ing system. And that's the key to the 
versatility of the SoftCard/Apple. 

BASIC included. A powerful tool. 
BASIC-SO 1s included 1n the SoftCard 
package. Running under CP/ M. ANSI 
Standard BASIC -SO is the most 
powerful microcomputer BASIC 
available. It includes extensive disk 1/0 
statements. error trapping . integer 
variables. 16-digit precision, exten­
sive EDIT commands and string func­
tions. high and low-res Apple graphics. 
PRINT USING, CHAIN and COM­
MON , plus many add1t1onal com­
mands. And . it's a BASIC you can 
compi le with M icrosoft's BASIC 
Compiler. 
More languages. With SoftCard and 
CP/ M. you can add Microsoft's ANSI 
Standard COBOL. and FORTRAN, or 

Basic Compiler and Assembly Lan ­
guage Development System. All. more 
powerful tools for your Apple. 
Seeing is believing. See the SottCard 
1n operation at your Microsoft or Apple 
dealer. We think you'll agree that the 
SoftCard turns your Apple into the 
world 's most versatile personal 
computer. 
Complete information? It's at your 
dealer's now. Or, we'll send it to you 
and include a dealer list. Write us. Call 
us. 

SoftCard is a trademark of Microsoft. Apple II and 
Apple II Plus are regis tered trademarks of Apple 
Computer Z·BO 1s a registered trademark of Z1log. 
Inc . CP/ M 1s a regis tered trad emark o f D1g1ta l 
Research. Inc. 

A Division of Microsofl Inc . 

10700 Northup Way • Bellevue. WA 98004 
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Robert Lock. Publishe r/Edito r 

Software Warranties Revisited 
1n recent editorials we've raised the question of 
software and product warranties. In February, we 
quoted a n interesting le tter written by John l avas 
11, a oncerned subscriber. We' re st ill qu ite inte r­
es ted in _)'U ll/' feedback. One note or inquiry we 
rece ived was from the Federal Trade Commission. 
T hey too , it seems , arc concerned about the same 
questions. v\ e would like Lo keep the forum going, 
and we lcome input fr(m1 both buye rs and selle rs. 
He re's an update from John: 

Than!< ) 'Il l/ fur q11oti11g 111_v feller on sojiwart' 
wa rranties i11 y11 11r F1•/m/(/ry f'(/itorial, and j iJ1· 
im1iti11g rn 1111111'/1/ 011 this i111/}(Jr/1111/ is.1111' . Si11ri' 
th1' 11 / /w p1• IN11·111'd that so1111·jln11sj11stij)· "as i.1·· 
wa rm11.li1·s a.1 a r!tji·11s1· against /1ute11tia lly lrirgt' 
product liabilit_)' dr1111agl' rlaims. Th e fo llowi11g is 
111_y rebullal to t!1t1t j11stijirntio11 : 

A.1 ti lmsi111'ss111r111 I 1111dentaml cu11n•n1.1 for 
t/11•/mtl'lllial ri.1k1 11/ Jm1d11 rl liability a/1(1 rn11s1'­
r1111'11/ial damagt's. S 11rh rn 11 r1'n1s, h011w1wr, do 
11 0/ justif.\• 11 disrlai111n o(a ll wa rm11ti1•s. To do so 
ro11ji1sPs prod11c/ warranty with the se/H1mtr• 
is.111(' of/nudurt liabilil ~' · It is a sim/1/e 111alln to 
u•rite a /1rml11 rt 1N1rrr11ily whirh lim its liability lo 

th1· j)l'ir1• /lflid Jin tlll' /m11illrt. 
H'ith s11ch a 1l'flrrr111ty. a res/1omib/1• b11si111'.1.1 

should lw 11e little tu ji•ar, /1artirnlarly w/11'11 thn e 
is 11 0/ rlear 11eglit-;1•11n· or l11111111i11g conrni/1111•11/ of" 
/mHl 11rt 1frfi1rls. !' l'l's11 11lfllily COMPUTE! r/'(/dns 
shrm • 111y lar/111f'sy111/1flthy jill' 11 l'gligl'l1t rn 111/11rl 
11rj(1i/11n· /11 di.11·/o.11• /m11 w11 rl1ft•rts l11 /1ros/ll't lii•I' 
/J11ffhas1•n. 

All [as!< of .rn/1/1lil'l'.1 is that they bi• diligmt 
in /1re-sflll' quality w 11t ml. that th1'_)' /m1111/1tly 
n·1111•dy 11•itl11J11t rh111g1•"" prud11cl d1fl'(f.1 idl'll ­
tijil'll withi11 a rt•a.111 11f//Jl1' /ms/-safr /1ni11rl a11rl 
that t/11·y /1r111 •id1•11 writ/1•11 i 11arra11ty lo thfll 1jji•ct. 
!(a .rn/1/1lier disclai111s all warra11ti1's, i11rl11di11g 
i111plied wa rrr111ti1'.1, itjin·c1•s its c11s/01111•rs lo rely 
suit•/\•on lrns l. 

· U11ji1r/1111a/1'(\'. 111y 11w11 expni1•11ce hfl.1 

s/111w11 that s11rh /r11sl rr111 be 1111 warra11trrl, (//I(/ 


that thnt' is 1w n•liabfr way lo anticipait' how a 

s11/1/1lier will behave. Se11/';·a/ programs that I 


hmw /m rrhased rffm ll)•ji·11 111 rt'/mta/Jle .rn/1pliers 

/n11 v11rl within tlu' first Jew wee/is uf use lo have 

s·n i11m r!t'fi'cts. !11 at least one ca.1"1' I discovered 

that th1•rnjJ/1/ier fwd /nl'l1io11sly lw m11 11 ah1111/ 

s111111' uf the tl1fi'cls. Only Ill/et' have I b1'1' 11 ahle tu 

g l'I a r/1ji·ct ri•/m irnl witlw11/ rhtllJ!/'· S11 111 t' li1111•s 

rn/1/1/ier.1have advised 111e that 1w rnrrectiom 

w1111/rl t'Vl'r be made. Someti111 1•s " 11 f'l11" vei:sions 

wu11ld bew111e availablP, but 0111)· al a .111hsla11tial 

additi11111d clw 1ge. f:.'ithn way, s.11/Jl1fia.1 1•x/1ficit/_\' 

reliNl 11p1111 t/11,ir '·as is '' warmnty disclr1i111n.1. 


S11 1111' s11/1/1liers do /1mvirfr 1N1so11ablr soft­

Wfl l'I' warmnlir•s. One l'Xt1111/1fr' li111its lia/1ilit;• lo 

!ht• /1riff /mid, 110/es that .wjtwart' is 110/ wa rranter/ 

to br 1•1.,-or-ji'fl', h11t e11tit/1•s t/11' 11rigi11al /mrclwser 

lo n•/1la cl'/11e11/ 11r repair of rl1fl'( t.1 with1111/ r//(/rg1• 

(or / 11 a fi t!/ nji11u/) withi11 lh l' warranty jlniod. 

Th1•s1' .w/1/1/iers des1·111r' u11 r b11.1i111'.1.1. 


Sill C('/'I'(\' , 


J ohn V1111as II 


Personnel Updates 
Ju ne has been an inte resting month for corporate 
p1-esidents. The preside nts of Atari, Inc., and 
Commodore, Inc., are both leaving their respective 
positions. Peace ful ly too. f'rnm a ll we can tell. Atari 's 
preside nt is leaving to establish a pe rsonal computer 
vent.urc ... Commodo1·e's to es tablish a n innova tive 
computer re tailing plan. We wish them both well in 
the ir newest endeavors. We' ll keep you pos-t.ccl on 
their rep laceme nts . 

Documentation Update: Krell LOGO 
It 's not our policy to mention specitic ve ndors on 
this pa~e, but in this case I think it's warra nted. A 
July column panned Krel l's LOGO d ocume ntation . 
and it slipped through our editorial t"C \'iew in a 
fashion that I don't think \\' as qui te !'air. We ha ve 
no qualms about d escribin g the realities o r a g ive n 
situat ion , but we a lways verify and double chec k. 
In th is case we d idn 't. I f we had. we would have 
discovned that Krell has subs ta ntia lly increased 
their package documentation (prior to our com­
ments, by the wa y). Our apologies for not pointing 
th is out last month. © 
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Introducing the PERCOM 
Alternative to ATARI Disk Storage 
Your Atari 800 is the finest home computer on • Connect your Percom RFD first-drive • Get quality and state-of-the-art capability at 
the market. Now you can own a floppy disk system directly to your computer or connect competitive prices. Percom first-drive RFD 
system that measures up- an RFD mini-disk into your system through your Atari 810 systems are priced from only $799, first 
storage system from Percom. Disk Drive. add-on drive is only $459. Cables Included. 

At Percom we've been making disk • Add an RFD first-drive system with its Watch for announcement of a new, power­
storage systems since 1977. versatile four-drive controller, then connect ful, easy-t o-use disk-operating system for 

Our designs are proven, our quality is as many as three more low-cost RFD add­ your Percom-equipped Atari 800 computer. 
well known. And we back our dealers with on drives. 	 Minimum system requirements - are an Alan 800
service know-how. Expect more from Percom. • Write application programs that can query computer with 24-Kbytes of RAM and compatible 
You won't be disappointed. video display system; Atari's disk-operating system and set up your system lo operate a differ­

(ver 2.0S) and owner's manual : and. for add-on • Operate in either single- or double-density ent type drive at each cable position - that 
drives (if used) an optional disk drives storage mode using Atari DOS 2.0S. In can even change configuration as the 	 ,
interconnecting cable available lrom Percom. 

double-density you can store almost 184 program executes. 

Kbytes (formatted) on one side of a 40­
track diskette. 


/ 	 Yes . .. I'd like to know more about Percom RFD disk \ 
drives lor my Atari 800 Computer. Rush me lree literature. IFor the best th ing next to your computer, see your Atari dealer I Send 10: PERCOM DATA COMPANY, Inc .• Depl. 18·C01 

about a Percom RFD floppy disk storage system. For the name I 11220 Pagemill Road. Dallas. Texas 75243 I 
of your nearest dealer, call Percom toll-free 1-800-527-1 222. 

I 	 I 
name 

PRICES AND SPECIFICATIONS I 	 IstreetSUBJECT TO CHANGE 

WITHOUT NOTICE. (~EfUJOM] 
I 	 I 

I ~ 	 ~~ I 
I zip phone number 	 IPERCOM DATA COMPANY. I NC. 

I plan 10 add a hard disk syslem 10 my A1ari : D yes Ll no. I
11'!20 PAGEMJLL RO • DAU.AS. TX 75243 • 12141340· 70B1 

\ MAIL TODAY ! 
ATARI 800 & ATARI 810 are trademarks of the Atari Corporation. 
PERCOM is a trademark of Percom Data Company, Inc. ~-------------~ 
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Coming In The 
September 
Issue Of COMPUTE! 

Turtle PILOT For Atari, 
Commodore, and Apple 

Software Voice Synthesis 
For Apple and PET 

A $20 VIC Digitizer 

PET Pointer Sort 

Dramatic Atari GTIA 
Demonstrations 

Turtle PILOT For Atari, 
Commodore, and Apple 



1;-!~1c++ P' P' ·'·'· rH j:,.e 

ADD ~TO YOUR s&g.95 

COMMODORE COMPUltR 

POWER produces a dramatic improvement in the 
ease of editing BASIC on Commodore's computers. 
POWER is a programmer's utility package (in a 4K 
ROM) that contains a series of new commands and 
utilities which are added to the Screen Editor and the 
BASIC Interpreter. Designed for the CBM BASIC 
user, POWER contains special editing, programming, 
and software debugging tools not found in any other 
microcomputer BASIC. POWER is easy to use and is 
sold complete with a full operator's manual written by 
Jim Butterfield . 

POWER's special keyboard 'instant action' features 
and additional commands make up for, and go beyond 
the limitations of CBM BASIC. The added features 
include auto line numbering, tracing, single stepping 
through programs, line renumbering, and definition 
of keys as BASIC keywords . POWER even includes 
TM POWER Is o Registered Trademark ol Prolesslonal Sottwarc. Inc. 
All spcclficalions subject to change without nolico. 

new "stick-on" keycap labels . The cursor movement 
keys are enhanced by the addition of auto-repeat and 
text searching functions are added to help ease pro­
gram modification. Cursor UP and cursor DOWN 
produce previous and next lines of source code. 
COMPLETE BASIC program listings in memory can 
be displayed on the screen and scrolled in either direc­
tion . POWER is a must for every serious CBM user. 

Call us today, for the name of the Professional 
Software dealer nearest you. 

Professional Software Inc. 
51 Fremont Street 

Needham, MA 02194 

Tel : (617) 444-5224 Telex #951579 

/ 
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Ask The 

Readers 

Robe Lock. Richard Ma nsfield, 
And Readers 

COMPUTE! 11wlto1111•s ljllt'Slin11s. rn1111111•11ls. ur solutions lo 
i.\.\lll'S misl'll in thi.1 ro/1111111 . \\'rilt' lo: As/1 Tlu1 R('([dt•rs, 
COMPUTE! i\/aga:i111" P.O. Box 5./-06, Gree11sb11ro, NC 
2 I ./-03. COMPUTE! re.\"l'n•es the right 111 edit ur abridge 
jJ11h!i.1hl'rl frlll'I'.\. 

Atari Tape Suggestions 
I h;l\·e an Atari 800 \\·iL11 a cassette record e r. I. ha\'e 
been ha\' ing one heck of' a Lim e getting good 
CS.'\ \ T's on my tapes. I use good Lapcs and try my 
best to properly record, but it has gotten Lo the 
poinL \1·h e re I'm afraid to start on any large p1·ogram 
because if th e C:SAVE is 110 good. CLOAD \\'ill 
,,·ipe me out when I want to chec k if the tape is 
good. I \\'Otdcl like to hear or any good sollllions Lo 

th e problem. I ha1·e had the recorde r checked and 
I \1·as to ld it \\·as working normal ly. 

Alben Jacobs 

/>roj11'r ll/(/i111£111a11c1• 1!/ r1 rt1ssl'l/11 rt•rnrder is 11ss1•11tiuf. 
T/11• l/('(ul.1 should b1• regularly c!N111NI u11d de111ag111' /iZ!'d 
(sv h •1•11/s and tools for lht'.H'jobs an• available al r111y 
elertro11ics s 11/JjJ~Y slorl'). /\ /so. so 1111• co111p111Ns rt'quin• 
sjJ ffi(/I l'l'rnrdi11g lt«l111iq11t.1. 

T/11• 1\l"ri sl11rts jJrogm 111s as FSK lo111•s. T/11' 011 /y 
dil'l'l'I t'j]{•rl this hus u11 you is thut y1111 should 1101 11.l'I' 
ro 111j}l(/n digital lu/H' or chro111i11111 dioxir/1• la/Je. fn slNul. 
I/SI' r1 good quulity. "/mu 11ois1•" audio rnsselfr. L.'11ijinw 
lr1/Jt' s/H'NI is "/so i111j)l)r/r111I . A11nirl la/Jt'.~ whirh m/1/1• or 
.11'1' 111 lo slirli . . ' 01111' Jm1/Jl1•.f'11rl that it !11•/jJs tofr1St ~frirwrml 
ull(/ /h1·11 l'l'wint! r1 la/H' h1'fim• ming it for lh l' first ti/111'. 

1\ 110/hn thing that rm1 lu•ljJ is lo i.u1u' 011 LPRINT 
rn111111r111(I (1•vr• 11 ifyo11 r/011 't hmw r1 /Jrinla) befo/'I' yuu 
CSA \IE. This i11s11u•s lhfll rnlui11 o/Jnr1ling sys11>mflr1gs 
//}'(' Sl'I (I))'/'('(/{)'. 

Fur r11frliiio11a f injim11r1tio11 , .ffl' "1\lrm· Tupi• Tl'l'h­
11iq11es." COMPUTE!,J11!y 1981, # / ./-. 

VIC Upgrades 
Wil l it cvc1· be possible to upgrade the V IC wiLh 
any of Lhe new display. sound, and m icroprocesso r 
chips in the new !fax and the Commodore 64? 
Also. with the Superexpander cartridge in the 

VIC, it is easy to m ix norn1a l (bu t not reve r sed) 
tex t and graphics characters with high resolution 
g rap hics. ls it possible to program these characters? 
(The biL map for the graphics screen docs noL use 
a ll the avai lable memory.) 

D. M. Lane 

Trr111sfo r111i ng the VIC i11/0 tlu1 new Max anrl 6./- (sPe 
"T/11• N1•111 H r1111' tf/-/0111e Co111.jJ11ters" in this issue) 
1110 11lrl b11 a major lt•rh11irnl 11ndnlr1hi11g- it is 1111/ a 
si111Jh chijJ s1thstit11tio11. 1-l igh()' jJ/aced so11/'/'11s al Co111­
111urlorr• have hinted, howe<'l'I', that there is a j)(}ssibifity 
that a sjJPriaf cartridge for /h f' VIC will be 111n111ifacl11red. 
This wo uld bring lo the VIC all lh1•sy11/h.1•sizcr e.lfects 
m 1aifa/J/1• 011 the MAX and th1' 64. This is, hownwr, only 
fl j)(}SSibifity. 

Concerni11g /1rogra111111i ng clwraclers. the Su/1erex­
jx11uln u ·1•s ll/J near~)' all of the charnclers, but i /1 them)' 
you rn11/rl have up lo 50 II/Ort'. To do this , you 'd llet'd lo 
St't' 1uhal cl1r1mrlers th11 cartridge was using lo hit-111ujJ the 
SCl'l't'll a11d th1•11 see u•hat's left over. 

Recover From NEW On VIC 
If yo u type lEW, ~ · our program is still in the \' I C. 
"Rccm·cring From :\Ev\ 011 Apple and C:B I" 
(COMPUTE!, !\ lay 1982 , #2-t, pg. 135) sho"·ed ho\\' 
you ca n restore the program for PETs and Apples. 
The procedure is exacLly Lhe same for VIC except 
that Ll1c POKEs are differem locations. 

The li1·st POKE should be POKE 4098. 16 
(instead of POKE I026,4). The second POKE goes 
into location 4097. Determine the c01-recL number 
to POKE by fo llowing the article's instructions for 
Lh e seco nd POKE. Also adjust the \'ariable pointers 
as the anide suggesLs. The locations are the same 
as for th e pgracle ROM set (locaLions 42 and 43). 
In the program which adjusts rhe ,-.,1riablc poinLers, 
use 4096 instead of I02-t. 

Minoah Tam 

SuperPET Users Group 
I am the proud owner of a Super PET. 4040 disk 
drive , and a 4022 tracLor printer. Wou ld any Super­
PET owne1·s ouL there happen to know of any user 
group de1·oted LO Lhe Super PET? I f there isn'L I 
would li ke to organ ize a Supe r PET use rs group 
here in the Tri-state are. 

P. V. Skipski 
P. V. Shi/isl<i 

·1782 Bus/011 Post Rd. 

l'ellwm, NY 10803 


VIC Super Expander Hints 
This is for oLher readers who have spent from $65­
$80 to acquire the Super Expander for the Com­
modore V IC, and then found most of the ir games 
d id not work properly. 



THE MOSAIC RAM SYSTEMS FOR ATARI* 


THE 

SCREEN 


CLARITY 

TEST 


YOUC SEET E MOSAIC DIFFER NCE 
WHAT THE EXPERTS HAD TO SAY 

A.N.AL.O.G. 400/800 MAGAZINE said in a 32K RAM 
board comparison test: "The Mosaic 32K RAM showed no 
sign of interference and gave the best screen clarity" and 
"Mosaic uses what we feel are the highest quality 
components which may improve reliability". 

INTERFACE AGE said after replacing the Atari memory 
board with a Mosaic 32K RAM: ·once in place there is no 
noticeable change in screen clarity" and "in view of its 
excellent performance it should be a serious choice for those 
Atari owners intending to expand their memory· 

Each Mosaic RAM board gives you more than just the best 
screen clarity but also the best in reliability, flexibility. and 
compatibility The Mosaic RAM systems offer you the best in 
every way - these features prove it. 
• Works in both the Atari 400 * & BOO* computers. 

• 4 year guarantee. 

• Complete instructions. 

• Test cycled 24 hours for reliability. 

• Gold edge connectors for better reliability. 

• Quick no-solder installation. 

• Full flexible memory configuration. 


t1 Can be used with BK. 16K and future products. 


• Designed to take advantage of Atari BOO's superior bus structure. 

• Designed for inter-board communication in Atari 800. 

• Allows Atari 800 to have 2 slots open for future expansion. 

• Always the best components used for superior screen clarity and 
reliability. 

• Low power design for safety and reliability. 

• Available companion board !SS) to allow running The Mosaic RAM 
systems independent of other boards. 

THE MOSAIC RAM SYSTEMS FOR 
THE SERIOUS ATARI OWNER. 

THE MOSAIC 32K RAM 

For the serious Atari owner. This is the 32K RAM board 

you·ve been hearing about. ft has every feature you 
could want from a RAM board and more features than 
any other board offers. Each Mosaic 32K RAM comes with 
complete instructions so in a few minutes you will have 
expanded your Atari 800 to 48K RAM. The Mosaic 32K 
RAM works as well in the Atari 400, but we s~ggest the 
NEW Mosaic Expander. 

THE MOSAIC EXPANDER 
This is the most effective way you can expand to 32K 

RAM for your Atari 400 computer. And at almost the J6K 
price! The revolutionary Mosaic Expander is a memory 
board with 16K RAM in place and open slots to add J6K 
more from the Atari J6K board that comes with your Atari 
400. Each board comes with complete instructions so in a 
few minutes you will have expanded to 32K RAM. 

*Trademark of Atari. Inc. 

~mOSAIC 
ELECTRONICS 

P.O. Box 708 Oregon City, Oregon 97045 
503/655-9574 

I 
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On the basic 5K VIC, the memory locations 
(51-52 and 55-56) point to the end of memory 
when powe red on. I!' you PEEK (5 1 or 55) you will 
notice th a l both of Lhese locations con lain zero. 

Once th e Super Expander is plugged in and 
Lhe same two locatio ns namely (5 1 and 55) are 
PEEKed , you wi ll nOLice Lhe value h as cha n ged 
from zero to 120. 

Whal this mea ns is that an y program which is 
going to use ils ow n cha rac te r sel must have th e 
fo llowing instructions: 

POKE 52,28 - Set String High Pointer 

POKE 56,28 - Set Memory High Pointer 

POKE 51,0 - Set String Low Pointer 

POKE 55,0 - Set Memory Low Pointer 


A lso there is a major bug when th e Super 
Expande r is installed . Whe n Lh e RU /STOP a nd 
RESTORE keys a re hil, followed by t he direct 
command ?FRE(X) , Lhe a mount of free me m o r y 
shows 3104. Since th is is less tha n the basic 5 K V IC 
without the Super Expander , you fee l cheated . 

The only way I have found to correct Lhis loss 
of m e mo rv is to do a SYS64802 afle r the R N/ 

TOP and R ESTO RE. I have re port ed Lhis bug Lo 
Commodore, bul to d a le ha ve not rece ived a n 
answer. 

I hope these tips will he lp o th e r people with 
the VIC Supe r Expwde r. 

T he code Lo look for in a n y game which is 
croing to use ils own characle r set which will not 
~vork will look like t he following: 

50 POKE 52,28: POKE 56,28 

60 POKE 51, PEEK (55) : CLR 

70 CS=256*PEEK(52) + PEEK(51) 


To correCl this cod e, add Lh e fo llowing instruction: 

55 POKE 51,0: POKE 55,0 
William D. Collins 

Tape Dents 
I would like to warn any read e rs who ex pe rie nce 
sudden and unexplained progra m failures whe n 
loadin g from a n Ata ri 4 10 pr?gram r~corder of a 
pote ntial problem. T he sa m e 1s true o f othe r casse tte 
system s as well. 

If you should forget to depress the STOP/Ej . 
key after loading in a cassette , the fl yw heel shaft 
re mains in co n lacl wiLh the pinch ro ll e r asse mbl y. 
This conLact and pressure will actually put a "d e nL'' 
in the cassette Lape Lh at will rema in . When you try 
to load the tape data into the compute r later on, 
that particular section , where the d epression is, will 
not make conLact wiLh the pla yback head and the 
progra m wi ll c ras h with a n -ERROR 143 at line 0 
indicato r. 

Fortunate ly, rewinding the Lape and storing 
for several d ays will usually correct the proble m . 

Unfortunately, it does n 't a lways iron itsel f out and 
if there was not an extra CSAVE or backup tape 
made, all data is lost! 

Rand y T. Agee 

Earlier Atari GTIA Chips? 
Thought som e A tari use rs might b inte1·ested in 
learning of my ex pe rie nce. I've bee n reading re ­
pons that say th a t the c;T 1A. a llH)l'C ad ;m eed 
graphics chip , mig ht be in machines "purchased 
after January 1982.'' Fa lse! 

The date must go back f'urlh e r Lha11 that. My 
400 was pu1-cl1ased in ovember IY8 I and , usi ng 
th e fo ll owing test , I proved th e CTI/\ was in m y 
machine. Try it! 

10 GRAPHICS 11: REM OR 9 OR I 0 

20 GOTO 20 


Eel Po me lea r 

I/you gt'/ a blach scrr•r•11. you've got !ht' GT/A chi/1 i11 _ 
vain machine. If it's blue, you'vr•got !ht' older CT /A d11p. 
-For in-dej;th infor111atio11 011 !ht•GT/A. st'f "A tari \!irlN1 
CmjJhics Al/(/ Thr1 1\ 't'W CT/ A .. i11 th is is.11u·. 

VIC Zenith Jitters 
!just recently pu1·chasecl a \' IC and mrn a Ze nith 
T \ set. The compute r does not work O il Lh e Zenith 
becau e of \'e rtical ho ld proble m s. There is a sin g le 
POKE command (POK E 3686-1.1 3'.1) whi ch corrects 
this proble m. Some pre programmed tapes and 
some cartridges prevenl this comma nd fro m be ing 
ente red. l would appreciate it if someone co uld 
come up with a pe rm a ne nt fix for this. Is Commo­
dore working out a sol ution ~ 

Da,·id St. Rom a in 

Sevnal ren.ders havf 111 entio 11 ('{l fhis probl('/11. It a/JjJears 
that so 111e /'f'cenl Zeniths (and rt'/}()r/t>r/~y sol/If' Sylva nia 
sf'ls, too) get a bad Cf/Sf' tf lhe ''.flutters" when altac/lf'{/ lo 
computers. The rnlprit is evidently fl IU'W tirrnit in some 
televisions which are "auto-setti11g." And th1•Jm1ble111 
is11 't li111iterl to VIC -any computer ca11 creatr thr•w 
unjJleasant ejferts with thr•se 111orfr.ls. Asirfr of !ht• POKE 
solution vo 11 1111•11tio 11 , ll'l1ith has sr11t a /t'r /111irnl notiCf' 
out to it.1.- se111ice centns with i11strnctiuns 011 curing the 
problem. It in volves a si111/111' di.ffo 1111 ff tio11 ofa yellow 
wire and )'our lorn / authorized Zt1 nith ({I ll/ I'/' should br1 

able lo pP-1fonn the 111odification. 
T/11• 1110s/ 1H 1•11t \/IC «nlridge ga11u•s (lllrl olhf'I' 

rr1ce11l j1rogrr11ns rf'lmserl by Co111111odorr hm11•r111 "inter/(lrt' 
mode togu/e'' built in. Pri•ssi11!! I.hr' F8 l<n 1t'ill s1uitchb ....... , 


bath a11d forth bPlween t/u' two snn•n modes and _wm can 
see which selling jJrur/11 ces the Ill's/ rt1S11lls 011 yo ur sl'I. 
Progrr11 11s with 111orfrl 1111111bNs /Jp/wr•1•11 190 I a11d 1908 
do 110/ hmw this togg/1,.fi,aturt' . b11t 111 os/ o/th1 lain1 

programs do. © 

http:111orfr.ls


INA LEAGUE 

ABOVE THE REST. 


When it comes to realis tic , animated sports action , 
Arcade Plus games are in a league above the resr. 
State-of-the-art ga mes designed exclu.sivel)' fo r rhe Atari ' 
400/800 " Home Computers. So you know you're gerri ng rhe 
best game fo r your money. Nor ju t a version of a game 
dcsioned fo r o ther computers. 

S weep right , sc reen pass left or go for the bomb 
in A RCA DE PRO FOOTBA LL. '" You ca ll the shot and 
contro l a ll the ac ti on during 60 minutes of exciting grid iron 
play. Experience all the fun and exci temenr of rea l footba ll 
inc ludi ng pena lti e , fumbles, pass catching and a crowd 
to cheer you on . 

A RCADE PRO FOOTBALL'" pi ts you head to head 
aga inst the compw er or another player. No other video 
foorba l l game on any ystem offers you that kind ofchallenge. 

Test your dri ving skills to rhcir limits in NIGHT RALLY. ·~ 
C limb into the dri ve r's cat as you race aga inst some of the 
best computer <lri vc rs in the world . O n some of the most 
cha ll enging race courses imaginable. 

Cross the fini sh li ne ahead of the pack and your initials 
will be immorta li zed in N IG HT RA LL Y's ·· exclusive racing 
H all ofFame. 

A nd more Arcade Plu spo rts games are on the way. 
Exc it ing, animated games like ARCADE BASEBALL'" 
(coming thi summer) that are ctt ing new randards in video 
sports game rea li m. And are in a league above the rest 
in play va lue. Sec them at your loca l Atari • computer dea ler. 
O r write fo r our latest games cata log and dea ler list . 

arcade! 
PLUS. ~ 

WE GIVE YOU A BETTER GAME. 

Arcade Plus, Inc. 39 16 State Screet Suite lC Santa Barbara, CA 93 105 

© 198l. AR ADE PLUS. INC. ALL RIGHTS RESERVED ATARI 1 ~ .1 rt.'J.: IStl' r1.:J tr.1Jcm:uk anJ .;{X)/800 i:, .1 rmJcm.1rk of A c;m , Inc. 

/ 
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A Monthly Column 


Computers 

And Society 

David D Thornburg 
Associate Editor 

Stranger Than Fiction ... 
l once read that the reason truth is stra nge r than 
fi ction is because fi cti o n has to make sense. 

l guess tha t's o . because no fi ction writer 
could e\'e r come up \\'ith some of the developments 
\\' e have seen in the pe rsona l compu_tc r industry in 
the past few momhs. A · the compute r market 
continues Lo expand in to mass me rcha ndising 
outle ts, we will be gelling used to ome prell )' 
strange things . 

Fo r example, " ·h re can you find the three s ·s 
unde1· one roof (bytes. baud . and Barbie doll s)? l r 
yo u said T oys "R'. s. move Lo th e head of' the 
class. v\ bile this nationwide discoulll LO \' sto re has 
been selling video games for guite som~ time , l had 
once sa id Lh aL the beginning of the trn e mass market 
cou ld be pinned Lo the ela te TR U d ec ided Lo G llT )' 

pe rsonal compute rs. 
Nestled away among the video games and 

cartridges, one can find the Commodo re VIC, the 
T I 99/4 A and soon(I 'm to ld) , the Ata ri compute r . . 
Remember a year or so ago when I said that the TI 
compute r was dead ? 

I was wrong. (Boy, was I wron g!) 
Shipments o f the 99/4A a re up the re with 

Apple . At a 1·e ta il price (including modulator) of 
under 300, Toys " R' ' Us \\'ill probabl y· do a brisk 
business in this product. 

But how does a di scount toy store ha ndle 
esote ric products such a disk drives, expansion 
RAM . etc.? And es pecia ll y. ho \\' does this type o f 
store se ll these products whe n the sale sta ff doesn't 
kn o \\' that a pa rall el port docsn·t ha \·c pa rkin g 
spaces for boats? 

Good question . 
It is unrealistic to expect rapid turnove r sa les 

pe rsonnel to become con ve rsant with. compute rs 
ove rnight. As one sa les person to ld me, "This is 
different from selli ng video games. All people as k 
then is whether a certain game lets them play Pac 

Man, o r whether the ga me will hurt their T V. With 
computers \,·e \ ·e had peo ple in the sto re as king 
about "expandability." 

To te ll the tnllh , I'm not worri ed abo ut the 
folks \\'ho know eno ugh to as k about expandabilit y. 
An yone who kn ows that much is well on the way to 
makin g a care ful purchase decision . But \,·hat 
about the tn1e neoph yte - the person who secs the 
computer as a mass me rcha ndised e lectronic 
appliance to g ra ·e the d e n next to the VC R and 
projeCLion TV ? How is this person to make a n 
intelligent decision on selecting a computer that 
re ta ils for unde r $500? T he trad itio nal computer 
s1o res seem to be droppin g these products. espe­
cia ll y in areas se rviced by discount houses . Arte r 
a ll , wh y should someone in a ficroAge or Com­
puterland store, for example, spend an hour 
making a sale, on ly to have the customer e ncl up 
buying the machine a l th e local di scount house? 

For the first Lime since the r ·volution bega n , 
we a re sta rtin g to sec true product diffe rentiation. 
The Apple-priced systems continue to be the 
mainstay of the traditiona l compute r sto res, and 
the lo\,. end products a re being pitched LO a broade r 
audience fro m Lh c traditional consumer outle ts. 
T he sad pan is that the broad audie nce i the one 
that needs the most help in the purchase decision . 

One solution I can think of is fo r the manu fac ­
tllrers to combine efforts and publish a "gene ric 
personal computer purchase guide" that le ts people 
know what the pe rsonal compute1· is a ll about. 
Tons o f these books should be shipped to a ll the 
mass outl ets and handed free to an yone thinking 
about bu ying o ne o r these machines. 

If the manufacture rs would also ad opt a uni ­
form fo rmat for listing specifications (similar to 
that of the ste reo or automotive manufacture rs) , 
even the most nontechnical among us would be 
able to do e ffective product comparisons without 
taxing the ski lls or patience or a sales pe rson who 
kn ows no more than the custome r. 

The manufacturers have an even greate r 
obligation to make the ir system setu p easy for the 
neophyte. When I ope ned my T I 99/4/\ , the " Read 
T his First" ' manual was a l th e \ ' (,T V bollom or the 
stack. Whi le the setup manual \\'as \'e ry well writte n, 
it should have been ta ped ove1· the keyboard so it 
couldn·t be mi sed. 

I am excited abou t computers being bought"by 
mi llions of people. I am excited to see these pro­
ducts in the mass market outle ts. But I am afraid 
that the manufacture rs o f these ~icros don ·L realize 
how much help their customers rea lly need. 

Notes On Education ... 

Sterling Swift Publishing Co. ( 1600 Fon view Rd ., 

Austin , TX 78704) has just published a new edition 
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drive heads 
too often? 

The $379 
Logic Analyzer 

12 Channels • 16 Words 

• 	 Clock Rates over 10 MHz 
• 	 Clock Qualifier 
• 	 Trigger Input 
• 	 3 Trigger Qualifiers 
• 	 Built-in LED Display ­

No oscilloscope needed 

•Compact 
• 	 Expandable 
•Low Cost 
A logic probe and oscillo­
scope are no longer ade­
quate for analysis in today's 
digital world. The LA-12 cap­
tures, stores and displays TTL 
and LSTTL data so that the in­
stantaneous meaning of the 
data stream (e.g. data value, 
ASCII code, address) can be 
understood and analyzed long 
after the actual events have 
passed. 

30 day trial 

We are so sure that you will find this 

one of the most useful digital test in­

struments you have ever used that we 

are ottering a free 30 day trial period . 

Purchase an LA-12 , use it, and if you 

are not complete ly satisfied , return 

it within 30 days and receive a full 

refund. 


Free Offer 

If you order within 45 days, and men­

tion this magazine, you will receive a 

$49.95 input cable free with each 

LA-12 ordered . 


Save $28.95 

In addition, if you enclose payment 

with your order you can deduct 5% 

and we will pay shipping charges. 


All prices are in US dollars for 120VAC. 

$10.00 shipping &handling. 

Connecticut residents add 7 1/2% sales 

tax . MASTER CHARGENISA accepted . 


IN THE USA order from : 
Connecticut microcomputer, Inc. 
Instrument Division 
36 Del Mar Drive 
Brookfield , CT 06804 
203-775-4595 TWX: 710 456-0052 

IN CANADA order from: 
Batteries Included, Ltd . 
71 Mccaul Street 
F6 Toronto, Canada M5T2X1 
{416) 596-1405 

Dealer Inquiries Invited 

What if you're haviag

to clean floppy 

Ask for SYNCOM diskettes,
with burnished Eqype®coating and 
dust-absorbing jacket liners. 
As your floppy drive writes or 
reads, a Syncom diskette is 
working four ways to keep loose 
particles and dust from causing 
soft errors, dropouts. 

Cleaning agents on the burnished 
surface of the Ectype®coating 
actually remove build-up from 
the head, while lubricating it at 
the same time. 

A carbon additive drains away 
static electricity before it can 
attract dust or lint 

Strong binders hold the signal­
carrying oxides tightly within the 
coating. 

And the non-woven jacket liner, 

SYNC8M. 

Manufacturer of a full line of flexible media 

more than just wiping the sur­
face, provides thousands of tiny 
pockets to keep what it collects. 

• Liner collects and 
" pockets" loose 
particles 

Tightly bonded 
milled ferrous 
oxides 
Head-cleaning and 
anti-static agents 

To see which Syncom diskette 

will replace the ones you're 

using now, send for our free 

"Flexi-Finder" selection guide 

and the name of the supplier 

nearest you . 


Syncom, Box 130, 

Mitchell, SD 57301 . 

800-843-9862 ; 605-996-8200. 
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of their Apple II educa tional software directory 
($ 14.95). This is a delightful replacement for their 
first edition , for it cove rs educational softwa1-e 
offerin gs from 128 sources. The spectrum of soft­
ware spans elementa ry to college education , and 
cove rs every topic from drill and prac tice w games. 
Vendor listings are divided in to chapters covering 
traditional educational publishers, non-commercial 
vendors, etc. With 3!10 pages devot ed to this im ­
portant fi eld. the Swift di1·ecto ry is a va luable in ­
ves tment fo r Apple using educato rs. 1 was sorry LO 

see that the f\ Iind T oys games from Automated 
Simulati ons were not li sted . bur no software direc­
tory G ill be expected to be pe rfec t. 

On another topic, this column has presented 
my views on the uses or computers in education. 
This view is limited by my personal bias and is, 
thus. incomplete. In pa rticular, I am not a strong 
p ro ponent of the us o r compute rs as teacher 
replacements. It seems to me that computers can 
be more e ffective ly used for o the r tas ks. Howeve r, 
when one considers the use of compute rs with 
older students (those in college. fo r example) . the 
idea o r testing "book kn owledge" with compute r 
simulati ons seems quite valuable . T his is especiall y 
true in the ph ysical sciences where the compute1· 
simulation might be seen as an intermediate step 
from the lecture to the laboratory. 

just as Seymour Papert is well knO\rn for his 
view o r the computer as a learning tool fo r the 
child , so Alfred Bork is kn own fo r his view of the 
computer as a medium of instruction. Bork's pe r­
specti ves on computers as instructiona l tools are 
presented in Lea rning with Co111/m lPrs (Digita l Press. 
Bedford. MA), a book-length collection o f papers 
he published o\"e r a ten year period . Since each 
pape1· in this book is self-contained , the re is a ce rtain 
amount of unavoidable repetition. Much of the 
work by Bork and his colleagues was ca rried out 
using la rge computers, but he is also very interes ted 
in the use or personal computers a . well as incor ­
porating "intelligen t'' video disk technology in to 
the classroom. 

I ha ve often classed Bork 's view o f compute rs 
in education as being quite conse rva ti ve. T his may 
be a bum rap. In fact, he believes that, once 
computer-based instructional materials are in 
wides p1·ead use, there will be radical changes in 
traditional educational institu tio ns. With all courses 
indi vidualized , the re is no need for traditional 
semeste r boundaries, etc. 

But what about teachers? If students a re being 
taught by compu te rs. what a re the teachers going 
to be doirw? Accordin g to Bork , their role may 0 L • 

shi ft from be ing the deli verers o f courses to the 
desiu- ne rs and develope rs of courses, with some 
time devoted to working with students who have 

individual learning problems. While this scenario 
might become reality, I find it flawed . Teachers 
cannot develop e ffect ive course mate rials in a 
vacuum. I know o f no way to replicate the wealth 
of information one ga ins by teaching something to 

a class full of students. 
Disagreements as ide, I think that Al Bork is an 

a rticul ate spokesman fo r his brand o r classroom 
compute r use, and that his book dese rves a broad 
audience among educators who are using com­
pute rs in any capacit y. © 

Communicate with Compuserve. Source. elc Upload/
CONVERT YOUR PET Download to/from 4040 or 8050. Drives ASCII or PET 

Pnnter. Comm. m ASCII. S1a1us line. Toll Timmer.INTO ATERMINAL 

$129.95 


RS232 Hardware and cable, 

and sophisticated terminal soft· 

ware. Upload and Download, 

communicates in ASCII, status 

line, built-in file translator. A 

complete package, all you 

need is amodem and we sell 

them too. 


3239 Lrnrla OrEasTe.-9 Wrnslan Salem NC 27106 
19l919242889 191917488446uouse 

Super Saver Package Deals: 
STCP (129.95) and Hayes Sman Modem 1279) - S365.00 
STCP (129.95) and Signalman Modem (99) - S215.00 

Unclutter 
Your Desk! 
Put your Commodore computer 
in a desk of its own. 
&xe it will look great, 
and the desk is small enough'. 
to fit almost anywhere. 
But the real benefits ara 
your personal comfort 
and eff1Cien9'. 

Interlink. Inc. 
Box 134 
Berrien Splfngs, Ml 49103 
(616) 473-3103, ,, . . 

0 



BUSINESS OPPORTUNITY. 

Service &Nlaintain 

Coin Operated Nlicro-Computers 


In Libraries 

DEALER REPRESENTATIVES WANTED 


PART OR FULL TIME 

NO ROYALTIES, NO FRANCHISE FEE 


Exceptionally lucrative ground-floor op­
portunity to participate in the explosive 
Micro-Computer Market. The Computer 
Bus offers Community minded Micro­
computer owners the chance to develop 
their own successful business within a 
relatively short period of time with this 
innovative Microcomputer concept. The 
prognosis for success has never been 
better. 

If you are accepted as a Computer Bus 
" Learning Center" Dealer you will operate 
your own sales and rental business from 
your home or office, featuring a product 
line of uncompromising quality and out­
standing company support. 

Investment required $3 ,000, secured by ex­
tensive computer software and hardware. 
Selected territory, leads, national and region ­
al advertising, technical support and full 
back-up service. 

For additional information call toll free 
1-800-321-3670 

Ohio Residents Call Collect 
1-216-255-1617 

the COMPUTER BUS 
personal & bus iness - computer systems 

the COMPUTER BUS , 101 River St .. Grand River , Ohio 4045 

Authorized ATARI ® Dealer 

ANNOUNCING 

AN INNOVATION 


IN TYPING INSTRUCTION. 


FUN. 

Improve your keyboard skills 

with MasterType. 
A typing program for the Apple II that 

dares to be fun. But it's not just child's play. 
No matter who you are, your computer will 
become a more efficient tool, as you become 
a more proficient typist. And MasterType 
can help. Dramatically. 

But don't just take our word for it. 
lnfoworld magazine had this to say 

about Lightning Software's Hi-Res MasterType: 
"MasterType is an excellent instructional 
typing game. We had fun reviewing it, and 
we highly recommend it to those who 
want to learn typing in an unconventional 
but motivating way." 

lnfoworld also went on to rate Master­
Type as Excellent in all categories. 

Good news for Atari owners! 
MasterType will introduce an Atari version 

on July 1st. Watch for it! 

Attention all Dealers. 
Don't miss out on one of the hottest 

sel ling software products on the market. Call 
today for a free demo disk. 

Atan 1s a reg istered trademark of Atan , Inc . Aoole ll ~ a reo1stereo trademark. of Aoole Ccmout.er. Int­

http:Ccmout.er
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Computers with more power and lower price tags than ever before will be coming on the market soo n. These are the 
highlights of two important trade shows held recently in Chica.go and H ouston. 

TheNewWave 

Of Home Computers 


Tom R Halfhill. Features Editor 

Back in the late l 940's , when a compute r weighed 
severa l tons, cost millions of doll ars, and had to be 
air conditioned to keep its thousands of vacuum 
tubes from melting, somebody estimated that by 
the end of this century in America the re might be 
as man y as 100 computers. 

In the last two year , Sinclair Re ea rch alone 
claims to have sold more than 300,000 of it tin y 
computers in the .S. And if tha t's not enough lo 
demonstrate how fast things a1·e changing, you 
should ha ve spent a week in June visiting the Sum­
mer Consumer Electronics Show (CES) in Chicago 
and the ationa l Compute r Conference (NCC) in 
Houston. 

It was new microcomputer ha1·dware that stole 
the show - both of them . Even I BM , the mainframe 
grand-daddy itse lf, lea ned heavil y toward micro­
compu ters al its NCC booth - which. incidentall y, 
was plopped ri gh I nex l to Apple Compute r's. 
.Judgin g jusl from th e iz.e and extravaga nce or 
both booths, it \\·as impossible to te ll which com pany 
\\·as the esta bl ishment giant and which was the 
cocky upsta rt. T he ho me/pe rso na l compute r firm s, 
banished to bac k aisles at th e NCC: unti l just a 
couple o f yea r · ago, lina lly have achieved the ir 
place in the sun . 

Expanding Power In Ever Smaller Packages 
The big news at both shows was the latest developments 
in a trend that started in the late I 940's: 
packin g more power into smaller compu ters that 
cost less. Like a science fi ction fantasy run wi ld , the 
Incredible Shrinking Computer is reaching almost 
ridiculous proportions, beyo nd belief even ten 
yea rs ago . New com put 1·s and periphe ral from 
Commodore. Sinclair , Epson and others will put 
startling amounts of computer power at the finger­
tips of consumers for less money th an ever before . 
Ve1·y soon consum 1·s shopping fo 1· ho me com­
pute rs not onl y will face the question : How much 
power can l afford?, but also: How much powe1· do 
I reall y need? 

The Commodore Challenge 
Commodore, which displayed no less than five new 
machines that drew "Ooohs!" and "Aaahs!" at both 
shows, seems to be addressing the question by 
offering the industry's most complete vertica l 
selection. In prices ranging from $ 179.95 to $2,995, 
Commodore can sell yo u anything from a game 
machine with marginal BAS IC program mability to 
a full-blown busi ness system with buil t-in dual disk 
dri ves , 256K RAM, and 16-bit CP/M capability 
(and a wide as ortmenl of compu ters in between). 
Mo1·e importantl y, each computer is amo ng the 
most advanced and least expensive in its class. 
Commodore can do this more easily than others 
because it is among the microcompute r industry's 
few "vertica lly in tegrated" companies - that i , it 
does eve rything from desig ning and manufacturing 
its own chips to assembling the computers and 
writing the software. 

"We want to cover the entire marke t," says Kit 
Spencer, Commodore's marketing vice president. 
"We' re the microcompute r specialists ." Some be­
lieve a hazard of this approach is that the lowe1·-end 
game machines might "tarnish" the button-down 
image of the uppe1·-end business compu te rs. In 
othe r words, Gm[and VisiCrzlr don't mix . Atari , for 
exa mple, has strnggled to convince people that its 
computers are more than just sophi stica ted game 
machines. Commodore, though , unlike Atari , did 
not establish itself by selling severa l million video 
game machines, and alread y has a so lid toe-hold in 
the sma ll business marketplace , es pecia ll y abroad. 

V\ hat Commodore most de finitely has sta rted 
with its new line is a rea l dogfi ght in tli e unde r­

1,000 ho me compute r market, not to mention the 
under-$500 market. Prices o r competin g machines 
suddenl y dropped, though or cour ·e spo kesmen 
denied the changes were a response to Commo­
dore's salvos. Atari. for instance. announced at 
CES a $50 cut in the list price of its 400, from $399 to 
$349. Rumors of a new Atari computer, perhaps to be 
called the model 600 and falling between the 400 and 
800 in terms of both feature and price, turned out 
again to be just rumors. 

http:Chica.go


PERFORMANCE NEVER 

SEEN BEFORE ON A 

MICRO-COMPUTER 


MASTER is a DEVELOPMENT TOOL as well as a 
SOFTWARE SECURITY TOOL totally integrated with BASIC, 

giving to new instructions permitting: 

GENERATION OF 
INDEXED­
SEQUENTIAL FILES 
WITH: 
• 	 Keyed access 
• Scan forward or backward by key 
• File size limited by disk drive only 
• 	 10 files opened simultaneously 
• Hash ing 
• Key regeneration possible 
• 	 Instructions: open. write . read . 

exist. start. next. onerror 

GENERATION OF 
INPUT AND OUTPUT 
SCREEN FORMATS 
USING A 
REVOLUTIONARY 
SCREEN 
GENERATOR: 
• Easy instruction to create a page. 

scroll . reverse . clear. line . col . 
• 	 127 zones fo r input or output . 

completely parameterized with 
numeric formatting instruc tions · 
decz. rgqz . inz. outz . clearz 

• Screen page creation with 
subsequent saving on disk 
instruc tions: load . save. copy. 
exchange 

REPORT FORMATS 
MASK 
FORMATTING 
PAGINATION 
Date control 

22 digit precision math(+. - . I . x) 

Direct disk access 

• Save 	programmes with a Nolis t 
Command 

• Security key 

Master can be ei the r development or a runt ime system 

Master designed for CBM 4000 or 8000 


Master was developed by Micro Application 

Distributed by 


CANADIAN MICRO DISTRIBUTORS LTD. 
500 Steele Ave. , Milton, Ontario L9T 3P7 416-878-7277 
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Color Computer Upgrades 
Radio Shack is figh ting to stay in the pack, too . 
T he T RS-80 Colo r Com puter went o n sale fo r 
$'299 fro m its regula r $399 in earl y summe r , and a 
Tand y spo kesman at CC said that, although the 
sale was not ad vertised as such, it was sort of a 
"close-out. ' He sa id the new Color Compute rs 
being sold for the usual $399 will come with 16 K 
RA [in ·read of the prev ious 4K (bu t st ill will lack 
the Extended BASIC). 

T he new Sinclair ZX Spectrum , a I 6 K co lor­
and-sound compu ter selling fo r around $200, but 
not yet ava ilable oul side Great Bri tain , will clo ud 
the under- 500 pictu1·e even furth e r. Meanwhile. 
pe1·iphe rals manu faccure rs, hampered by the 
mechanical rather than solid-state nature o f their 
device , are battling to bring the prices o f their 
p rod ucts down to something that looks mo1·e 
reasonable alongside the prices of the new com­
pute rs. Word is they' re succeeding, and that we' ll 
soon see disk drives and letter-quality printe rs at 
unheard-of prices. So ftware development isn 't 
standing still , either , with Ata ri announcing a 
pa rtne rship with one of the ente rtainment indus­
try's most admired cluste rs o f creative ge niuses fo r 
the purpose of developing new compute r-based 
games . Here, then , is a rundown of the most ex­
citing news from the CES and NCC shows: 

Computers: Commodore 
We have to start with Commodo re. With fi ve new 
computers scheduled to hi t the market by the end 
of th e year. it's ce rtainly th ~ most acti ve company. 
S1arting at the bottom of the line, Commodore 
showed its Max [achine (pre-production versions 
we re called "Ultimax"). For $ 179.95, the Max is a 
ca rtridge- and cassette-driven game machine 
ta rgeted at the Atari VCS , the new, more sophisti­
cated Atari 5200, the l'vlattel lntelli vision and the 
Odyssey. But Commodo re also is billing lax as an 
entry-level computer and a music synthesize r. A 
plug-in BASI C cartridge will give game players a 
taste o f computing, altho ugh onl y about 1 K o f 
RAM is ava ilable . Still. it 's possible lO save programs 
on cassette, and Max has an integral 66-key bubble 
membrane keyboard identical in layout to the 
popular VIC-20. 

T he electronics are not at a ll like the V IC-20's, 
however. While the VIC, like ea rlie r Commodo res, 
has a 6502 microprocessor chip for its CPU (Centra l 
Processing Unit) , Max has a 65 10. The 65 10 is a 
new chip designed by MOS T echnology, a sub­
sidiary of Commodore. It is nearly identica l to the 
6502 , but has additional input/output lines to 
handle the p rocessing required by the new system. 
Max also boasts two more new chips: a display chip 
that puts 40 columns by 25 lines on the sCt"een in 

text mode withl 6 colors and high-resolution 
graphics, and a sound synthesizer chip known as 
SID (Sound Inte rface Device). SID supports three 
voices with a nine-octave range, and must be heard 
to be believed . Demo programs playing class ica l 
music sounded remarkably close to Yamaha 
keyboard synthesizers costing several times as 
much as lax . 

None of the new Commodore 

computers replaces the 


VIC-20, which at 

$299 neatly fills the gap in 


the low-end market. 


T hese same three chips - the 65 10 CPU, th e 
di splay chip , and SID - also a1·e the cenu·a l config­
urati on o f the new Commodore 64 (see pa rt o ne o f 
"Commodore 64 : A First Look" elsewhere in this 
issue). Naturally, this is no coincidence. The Com­
modore 64 is de ·igned to be upward compatible 
with Max. T hat is, once ga me- players get the ir 
initial tas te of computing on the lax and exhaust 
its poss ibilities, they can upgrade to the $595 Com­
modore 64 and keep using all their game cartridges, 
j oysticks, and the cassette-tape drive : all will wo1·k 
on the 64! T his means a fa mil y can buy a very 
sophistica ted yet reasonably priced video ga me 
machine, free ly invest in game canridges, get a 
Cl'ack al simple programming, and late r move up 
to a full -blown 64K RA f compute r-if they wi ·h , 
wi thout obso leting their software and other acces­
so ries. In addition to its ca pabilities, this fea ture 
sho uld give Max a strong ed ge in the video ga me 
market. 

Commodo re promises that both Max and the 
64 sho uld be ava ilable by the time you are reading 
this. Similar promises when the V IC-20 \\·as intro­
duced took seve ral months to come to pass, so we'll 
have to wait and see. 

None o f the new Corn mod ore computers 
replaces the VIC-20, which at $299 neatl y fill s the 
gap in the low-end market between the $ 179 Max 
and the $595 Commodore 64. VIC owners wishing 
to upgrade to a 64 will find that most of their 
pe1·iphernls will work as is, and that their programs 
will convert wi th little difficu lty. 

Commodore is rounding out its home computer 
line with the new· P series, the third-generation 
PET s. The Pl28offers 128 K RA 1, the same color 
graphics and sound capabilities as the 64, and will 
sell fo r $995. At the highe r encl are the B and BX 
se ries, SO-column professional compute rs which 
o ffe r everything from built-in dual disk drives and 
monitors to multiprocessing, and which will sell for 



nas there been so much tatk about printing! 

The smith-Corona TP-1 
Daisy Wheel Printer 

se9500 
• Microprocessor Electronics 
• serial or Parallel Interface 
• Simple, Reliable Mechanism 
Act : Umited supply, LOw cost 

In the 15th century, a German crafts­
man and inventor named Johannes 
Gutenberg originated a method of print­
ing from movable type that was used 
without significant change until the 2oth 
century. 

Today, smtth corona, one of the 
largest manufacturers of small printers 
in the world, gives a whole new perspec­
tive to printing with their electronic text 
printer - TP-1. Gutenberg would surely 
approve of the TP-1, a microprocessor 
controlled, high quality daisy wheel 
printer. It produces perfectly formed, 
executive quality printouts at the speed 
of 120 words per minute. Typewriter 
quality printing at dot matrix prices. 

Simple, durable and dependable, TP-1 
may be used with word processing 
systems, microcomputers and most 
small business systems. 

Now. all your letters, documents, 
forms and reports can have the crisp, 
professional look you demand - for 
business or personal use - at an 
affordable price. 

Don't delay. Order your TP-1 TODAY at 
the low, low price of $695. 

Micro-Printer Marketing offers 
same day shipping, nationwide service 
and invites dealer inquiries. catalogues 
available. No shipping charges on pre­
paid orders. 

Additional daisy print wheels ... .. 54.95 

Additional ribbons . ......... .... . 52.95 


II

Mi~ro™ call Micro-Printer Marketing
Pn11ter 1 800 523 9859CALL MasterCard and Visa Accepted 

TOLL FREE ,. • • • ~ Marketing In PA call Collect 215 I 433·3366 . . . .... 

f 
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A Revolutionary Concept In Software 

For The ATARI* 400 and 800 Computers 


"1e 1JtteraaiveStoryfloolt 

Sammy The Sea Serpent 


A Storybook Program For Children Ages 4 to 7. 


Sammy The Sea Serpent 

is the story of an imaginery sea creature who 

is lost and trying to find his way home. The 


story is read aloud to your child by a 

professional actress. While the tale is being 


told, the child uses the joystick to help Sammy 

out of some tight spots. 


The A side of the cassette contains the 

interactive story; the B side contains games 


that the child plays with Sammy. 


The program uses voice, sound effects, music, 

color and mixed graphics. 


Sammy The Sea Serpent 

can be used with either the AT ARI 400 or 800 


and requires 16K. It is available in cassette 

format only. Price is $16.95 plus $2.00 


shipping and handling. 


Also available at fine computer stores. 


Program Design, lnc./11 ldar Court Greenwich, CT 06830 
203-661-8799 

ATARI is the registered trlldemark of ATARI, Inc. 

$ 1,695 and $2,995, respectively (see sidebar for 
more details on the P, B arid BX series) . These 
compulers are scheduled to be available this fa ll. 

In tune with Commodore's new corporate 
alignment and marketing philosophy, the Max and 
VIC-20 will be sold through "mass merchants" ­
cata log showrooms, department stores and other 
non-specialty retailers - while the 64 and higher 
machines will be sold exclusively through estab­
lished Commodore dealers . However, Commodore 

Peripherals makers are 
working hard to produce 

add-ons that don't cost twice 
as much as the new computers 

they'll be plugged into. 

spokesmen left open the possibility that the 64 
eventually may be ava ilable through mass mer­
chants also. 

Other Entries 
Don't get the idea that Commodore was the only 
company at CES and NCC with exciting new com­
puters to show off. Sinclair offered a tantalizing 
glimpse of its ZX Spectrum, and Epson had plenty 
of its HX-20 battery-powered ponables for people 
to fidd le with (see sideba1-s). Timex also debuted its 
$99.95 T imex Sinclair I000, a Sinclair ZX-81 which 
Timex is licensed to market in the U.S. under a 
joint name. The T imex is identical to the ZX-8 1 
except for its 2K of RAM , twice as much as the 
standard Sinclair. It is, of course, full y compatible 
with all Sinclair add-ons , including the plug-in 16K 
RAM module, al o sold by T imex. According to a 
Sinclair representative at CES, if Timex sells a 
certain volume of the computers by a deadline 
several months hence, it wins the right to market 
the ZX Spectrum in this country. Otherwise, Sinclair 
will market the Spectrum mail-order, just as it has 
been selling the ZX-81 s. Sinclair hopes to export 
the pectru m to the U.S. by the end of th is year. 

Peripherals... 
There should be big news in this area in coming 
months, with reports of upcoming Tandon disk 
drives for under $300 and possibly a letter-quality 
printer from Epson for around $400. As men­
tioned, peripherals makers are working hard to 

produce add-ons that don't cost twice as much as 
the new computers they'll be plugged into. How­
ever , nothing of the sort was shown at CES or 
NCC. What was seen from various manufacturers 
were prototypes of new micro-floppy disk drives, 

http:lntl'fn1t11on.1I
http:purch.1w
http:M,1nu.1h
http:rlrn.:r.1m
http:npt1on.1I
http:rn..:u.11


0 High resolution graphics­
Life like motion. 

0 Instant replay on any shot. 

0 Superfine aiming. 

0 Pool room sound effects 

0 Choice of 4 popular games 

See your local 
computer dealer 
or order directly
from IDSI. 
~pecify ATARI 
or APPLE. 

I 
P.O. BOX 1658 
LAS CRUCES. NM 

88004 
Ph. (505)522-7373 

ATARI is the registered trademark of ATARI Inc. 
APPLE II is the registered trademark of 

APPLE Computer Inc. 
POOL 1.5 is trademark of IDSI. 
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both in 3-inch and 3- l /2 inch versions. A compati­
bility conflict already is arising, with Sony and 
other Japanese companies favoring the 3-I/2 inch 
size. Several domestic firms are trying to standardize 
among themselves on the smaller disks, some say as 
an effort to beat out the Japanese. It might be too 
late , since Sony has solidified its position by signing 
a $300 million contract to supply Hewlett Packard 
with the lar·ger micro-floppies. Regardless, either 
size has potential advantages for home users. 

For one thing, they may be cheaper than the 
5-l /4 inch drives now standard for home com­
puters. Sony is selling the 3-112 inch drives for 
$400 each in small quantities, and for significantl y 
less in large quantitie . Computer manufacturers 
buying several thousand of the micro- floppies for 
private labeling might.eventually get them on the 
market for less than the $500 to $700 that current 
5-114 inch drives cost. And despite their smaller 
size, the micro-floppies a re much fa ter and actually 
store more data than larger disks. The Sony model, 
for example, crams 2I8K single density on one 
side of a disk, and 437.5K double density. That's 
more than even 8-inch disks. A double- ided , 
double density version could remember close to a 
megabyte! 

Because the micro-floppies spin at 600 r.p.m. 
- twice the speed of 5- l/4 inch drives - and have 
much less area for the read/write head to cove r , 
acces time is better than existing drives, too. Media 
cost is the same as 5-1/4 inch disks, and the micro­
floppies are encased in more foolproof hard plastic 
cases. They sound like ideal companions for the 
new , inex pensive home computers. So when will 
we see them for sale? Nobody knows. Sorry. But 
Clive Sinclair, the brains behind the price-breaking 
ZX-80/8 1 computers, already has come up with his 
own answer - again. Brochures advertising the ZX 
Spectrum in Great Britain promise that "coming 
soon" i a ZX Microdrive, apparently Sinclair's own 
version of the micro-floppy. The Microdrive, if it 
lives up to the ads, will be revolutionary: palm-sized , 
it will store IOOK per disk and transfer data at 16K 
bytes pe r second! (See sidebar on the ZX Spectrum 
for mo1·e details.) 

More Add-Ons 
Speaking of Sinclair peripherals, a British firm 
called HSW & S, Inc. (with offices in Oxford, PA 
under the name Data-Assette) was at CES showing 
some unusual add-ons for the ZX-80/8 l. Two are 
keyboards: one is a nifty little affair that clamps 
neatly on the Sinclair's membrane keyboard to 
provide partial-stroke keys, and the other is a full­
size, full-stroke keyboard in a separate case that 
p lugs into the computer. You can buy either for 
$75. There's also the ZX 99, a plug-in module that 

adds an RS-232C interface so the Sinclai1· can dri\'e 
any serial printer using standard ASCII character 
codes (the exhibitors at CES were running a Radio 
Shack Line Printer VII) . The module also allows 
software control of up to four tape drives on the 
Sinclair, and includes a 2K ROM tape operating 
system. This sells for $ 150. A plug-in 64K RAM 
board also will be available. 

Commodore VICMODEM 

Commodore , besides its storm of new com­
puters , also was showing off its VICMODEM. This 
is a very un-modem-looking modem, a cartridge 
that plugs into the VIC-20 and connects it diirectly 
to modula r telephones (without the familiar acous­
tic coupler cups). This allows the VIC, among 
other things , to communicate with distant com­
puters -yes, even mainframes - and to access 
computing services such as CompuServe, The 
Source, General Videot x, and the Dow J ones 
News/Retrieval Service. In fact, purchase of the 
VICMODEM includes free membership with 
CompuServe and free sample access time to all 
these services, including the Commodore Informa­
tion Network, part of CompuServe. The VIC­
MODEM also comes with its own terminal software 
(necessary for running a modem) , called VICTERM 
I. Best of all, the whole package will sell for 
$ 109 .95. 

Atari also introduced a telecommunications 
package, the Communicator II. This includes a 
new direct-connect modem, called the Atari 835, 
the terminal software on a cartridge, dubbed Tele­
/in k II , and a free hour of sample access time on 
CompuServe, The Source and the Dow J o nes 
Service. The list price is $2 79 .95, and Atari predicts 
availability in the last quarter of 1982. Te/elink 11, 
which allows users to store and automatica ll y dial 
two frequently called information se rvice numbers 
and access codes, will be sold separately for $79.95, 
though the direct-connect modem will not be sold 
separately. The Atari 830 acoustic modem still wi ll 
be available. 
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BOOK/DISK COMBINATIONS 

BECAUSE YOU DIDN'T BUY YOUR APPLE™ 


TO PRACTICE YOUR TYPING 

• Practical manuals that show you 
how to program your Apple TM for 
business, learning, and pleasure. 
• Convenience disks that contain 
all the programs and subroutines 
in the books they accompany­
error free and ready to run. 

PLUS the Wiley expertise that has 
helped more than a million people 
learn how to program, use, and 
enjoy microcomputers. 

Look for them at your favorite 
bookshop or computer store. Or, 
check the sets that interest you , 
fill in the ordering information , 
and mail us this ad. 

1807@:1982 
Ht1,t\\ 

JOHN WILEY & SONS, Inc. 

605 Third Aven ue. New York . N Y 10158 


In Canada 22 Worcesler Road Aexdale. Ontaoo M9W 1L1 

0 APPLE™ BASIC: DATA FILE PROGRAMMING SET 
LeRoy Finke l & Jerald R. Brown 

How to program and maintain data f iles for b ill ings, catalogs and 
lists , numerical and stat ist ical data , and much more . Inc ludes one 
51

/. 
11 disk for Apple II " ". (Requ ires one 16 sector d isk dr ive , 32K of 

memory) 1-89843-0 $32 .90 

D GOLDEN DELICIOUS GAMES FOR THE APPLE™ 
COMPUTER SET 
Howard M. Franklin , Joanne Koltnow, & LeRoy Finkel 

Step-by-step instruct ions for desig ning game programs that tu rn 
your Apple II " 1 into a home entertainment center- whether you 're a 
novice, intermed iate or advanced progra mmer. Inc ludes two 5 1

/. 
11 

disks for Apple II"''. (Requ ires one 16 sector disk drive, 32 K of 
memory) 1-89842-2 $4 7 .90 

Please send the sets ind ica ted for 15-DAY O Payment enclosed, plus sales tax. Wiley 
FREE EXAMINATION . (Restr ic ted to the pays normal postage / handl ing . We nor­
con tinental U.S. and Canada .) mally ship with in 10 days. If shipment 
MAIL TO: JOHN WILE Y & SONS. Inc. ca nnot be made with in 90 days, 

P.O. Box 092. Somerset. N.J . payment will be re funded. 
08873 O Bill me. 0 Bill f irm or institution. 

For faster service call tol l free: 800-526-5368. NAME AFFI LIATION 
In New Jersey, call collect : 
(201) 797-7809 . Order Code =3-6767. 

ADDRESS CITY / STATE/ ZIP 

VISA . MasterCard . Amer ican Express SIGN HERE 092-3-6767 
l_accept e~~hon~rder~ ~1~ sub1ec1~c~n~without notic~App l ~n~pple2!,!~rade~~~ple Comput~lnc . ( 

More Workhorse Programs 

for your computer to play with! 


Wdh these Creative Software home programs your Atal'PJ or Yu.'® 
can start pla.ying in the real world: 

HOUSEHOLD ANANCE 
• 15 income & expense categories 
• Budge1ing 
• Monthly & yearly accounting 
• Indicate tax deductible items 
• Produce tables & graphs 
• s.14.95 cassene 
• Sll.95 disk 

LOAN ANALYHR 
• Amortization tables 
• Compute interest charges 
• Compare various loans 
• Analyze loan lerms 
• Manipulate loan parameters 
• S14.95 cassene 
• S19.95 disk 

HOME INVENTORY 
• Cata log your possessions 
• User-definable ca tegories 
• Search ca talog for items 
• Record serial #, purchase price 
• Compute the value of 11cms 
• S 19 95 cassene 
• $24 95 disk 

DECISION MAKER 
• Decide between alternatives 
• Compute recommended choices 
• Manipulate dec1s1on parameters 
• Weigh mltuenc1ng factors 
• Save decisions on lape or disk 
• S19.95 casselle 
• S24 95 disk 

I CAR COSTS 
• Record maintenance costs 
• Itemize insurance payments 
• Track fuel consumption 
• Summarize all costs to date 
• Compute cost of a tripI • S 19.95 casselle 
• $24.95 disk 

;' 

CREATIVE 
•SOFTWARE 201 San Anto1110Circle.111270 

ADivision of ASCI, Inc Mountain Vtew CA 94040 
(4,15) 948·9595 

, 
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Sinclair ZX Spectrum 


Like its predecessors, the ZX-80/81 microcom­
puters, the new ZX Specrrum appears 10 he yer 
anorher price breakrhrough for Sinclair Research 
and founder Clive Sinclair. h offers fearures and 
memory capaciry hererofore unavailable in 
machines costing up 10 S1,000 - yet it is selling for 
rhe equivalent of only about $200! 

Available only in Britain for rhe past few months. 
and nor due for export until theend of the year. the 
Speerrum reporredly has been selling like horcakes. 
And no wonder. The basic Spectrum offers 16K 
RAM. a powerful 16K BASIC language in ROM , 
eight colors each for the foreground. background 
and border (wirh flashing and inrensity conrrol). a 
rune generator programmable from BASIC with 
\'ariable pirch and durarion. a partial-stroke 
ke\·board (unlike the ZX-80/81 Oat membrane 
keyboard) with auro-repeat on all keys and one­
rouch BASIC: keyword enrry. upper 
and lower case. full ASCII characrer 
set. high-resolution 256 by 192 dot­
addressable graphics. instant syntax 
checking. and high-speed LOAD and 
SAVE with casseue (16K in 100 
seconds). 

Fur rhe equi,·alenl ofless than $300. 
rhe Spectrum is a\·ailable with 48K 
RAM. Those who buy the 16K model 
can upgrade 10 48K for only slightly 
more rhan a 4RK Spectrum would cosl 
out righr. 

[\•en more ama1ing is the lint· of 
peripherals for rhe Spectrum. In Bri­
tain. Sinclair is now selling rhe ZX 
Printer. a thermal paper du1-ma1rix 

The secrel, claims Sinclair. is a new master chip 
combining rhe functions of many chips in orher 
computers. The Spccrrum has onl)• 14 chips. Ar irs 
heart is a Z-80A microprocessor nmning al 3.5 MHz. 

This master chip. by rhe way, partly accounts for 
the delay in exporting rhe Specrrum 10 the U.S .. 
says a Sinclair represen1a1ive. The chip is being 
redesigned In meer Federal Communicarions Com­
mission srandards. probably for radio frequency 
interference. 

Like the ZX-80/81 (which ir will not replace. inci­
dentall)·). the Spectrum connects to any on.linar~· 
TV and casseue recorder. h has a 32-column b)' 
24-row screen display and redefinable characrer 
sci. The keys. although similar in appearance 10 rhc 
calcularor-M)·le ke)'S on rhe TRS-RO Color Com­
purer. are made ofa soft rubber rhat feels spongy to 
the touch. Most of the 40 keys have at leasr four 

device, for around SIOO. h has a full 
ASCII character ser (including lower case), print.s 
32 columns wide at 50 characters per second. con­
nects to the Spectrum with no additional interface, 
and automatically prints out any screen - including 
graphks - with the single command COPY. Then 
there's the RS-232C interface soon to be available 
which will allow the Spectrum to hook up to a wide 
range of printers. rerminals, modems and orher de­
,·ices - for under $50. And finally. Sinclair is prom­
ising a ZX Microdrh·e: a palm-sized disk drive that 
tores IOOK per disk and transfers data al 16K 

pcrsernnd. TheSpccrrumcan h;mdleuproeit(IU 
Minodri,·es. 1u1aling close IO a megabyre of sror­
age. Sinclair sa~·s ii will sell for around S IOO. 

Thi means 1ha1 for the firsr rime. consumers will 
he able 10 assemble a full-blown computer S)'Slem ­
with 4RK cumpurer, hi-res color graphics and 
sound. prinrer and disk drive - for around $500! 

funcrions. and some have six. 
The Spectrum's sound consisr of a single lone 

generaturconlrolled by rhe keyword BEEP-which 
is an accurate descriprion. Don'r expect the kind of 
sound you hear from Ataris or the new Commo­
dores, hut even a beep is beuer rhan silence. 

The Spectrum's extensive BASIC is an enhanced 
version of rhe currenr Sinclair BASIC: and correcrs 
many deficiencies. Besides graphics commands 
such as BASIC INK. PAPER. BRIGHT. FLASH. 
INVERSE. BORDER and CIRCLE, there arc 
also a READ. DATA and RESTORE, unlike the 
ZX-80/8-1 dialecr. 

If the master chip is redesigned on schedule, we 
mighr see ZX Specrrums in America by rhe end of 
1982. Depending on Timex's sales of ZX-Rls, the 
warch company may he marketing the Specrrum 
also (see rexl). All we can do is we.it. 



SUNRISE 
SOFTWARE 

EXPERIENCE THE 
MAGAZINES OF 
THE FUTURE ... 

li!!!!!JA~f 
for yuur A tan 4001800 ~! 

apg?etree1 
" 

for your TRS-80 COLOR. 
MODl:.'L /, MODE/. Ill 

fur your APPLE II • 

Our magnetic maga7Jnes will entertain, edu­
cate, and challenge you. On cassette or dis­
kette, every issue is packed with qualit y games , 
home applications, ut il ities, and our unique 
'teaching' programs. But don't listen to us, let 
our subscribers convince you: 

"Received my first copy . .. it's great! Please 
rosh to me one of each back issue, so I'll have 
a complete set." R.G., Chicago, IL 

"(Your magazine) is everything I expected and 
more! " P.L., Durand , Ml 

"You folks sure know how to put together real 
professional programs. " W.P., Meridian, Ml 

"(Your magazine) is the best thing I've seen 
since the disk drive!" K.R., N.Y., N. Y. 

Subscription price for cassette is $50 per year, 
$30 per Yz year, and $10 for a trial issue. For 
diskette $75 per year, $45 per Yz year and $15 
for a trial issue . ..Don ' t miss another issue! 
Order direct or see your local dealer . 

Ill THE COLOR ACCOUNTANT II 
Ovu 1.000 salisfitd customers a~ using lhis compltlrly 
intq;rattd packagt 10 analyu lh tir pusonal rinanc~. 

1. Chart of Accounts Maintenance 
2. Complete Checkbook Maintenance 
3. Tax Deduction Flags 
4. Net Worth Statement 
S. Income Less Expense Statement 
6. Complete Graph Packaj!e 1~r11p h • • ni m..1 
7. Payments and Appointments Calendar 
8. Home Budget Analysis 
9. Mailing List 

IO. Schedule 1040 (Long f'orm) 
11. Decision Maker 
12. Schedule G (Income Averaging) 

All programs arc menu -drh•cn and allo"" add / cha ngc /ddc1c. 
All files a nd sta1emenl.!a ca n be lis1ed 10 screen or printer, and 
savod 10 cass<110 01 diskouo. THE COLOR ACCOUNTANT 
is S75 for casselle and S80 for diskcuc and comes \\i lh 35 
pages of d ocumentation . This package rcquirci 16K excep1 
for 1he A TAR I 400/ 800 which requ ire~ 241\ for cas!.ette and 
J2K for di s ~<U< . 

the 
programmer's 

program 
Uo you knol4 all 1hc innova1ivc wa~ of u-.in1t UASIC it..'Om­
mand'? ~ :11aff a11hc Proiuammcr\ lm1i1 u1c h~M.~ c.k~i~nl-d a 
\Cl of r>l"OjtralTI' cxplaintnj? cverythinj.t the manuah o mi1 . 
l llc Pr~ammcr\ Pro~ram lcad1i you \I QJ by ' '<11 1hroujlh 1hc 
funda1111.111ah of pro~.ra11111un1-t your it..'Ompu1cr. TI1cn you c.~plorc 
1hc finer poin1 L .multip&r loo~. u~. ~. gamt" 'mrnun· 
~. ,,ort\, lrt't'!\, bC".wvn !!¥· and mrmon saom. ; 1h("\(' 
iiialiochmak.erour prus:,rai111n111,: 1rbk. ' a_1,1cr and more cffo.1tt11 . 
L>iffkuh (and \Cf)' Ulo(ful ) plUJtfazll\ arc \.."TCalcd before »our l')'l"'· 

:md <.k,ijtncd \0 you learn al your own 'pc't'd ~ lbr Proienunmn"~ 
Pmti:,nam i\ JI must for f'\ ('f)' 0"''1Kf ur :I mkTOl'tHTipUlrf', 
IS.~ L..-1. s.o;s di>k<tl<). 

Ordtt bolh Tht ProJ(rammtt's Pr<>Kram and 1 )ear's ubsrrip· 
lion. and lht lotaJ rn"I h uni) $75 cas.stllr . 5100 diskttlf'. U 
~ uu ordrr now. 'ou "'ill l"f('th·t 11 Fool ball ProJ(ram ind 
Compulmz<d T<l<phun< Ulrn:lol') ARSOl.ITTEI.\' f'REt: 
"' ilh an~ $75 ordtr . So don ' I "alt .. . Ordn' I ~)! 

1HE PROGRAMMER'S INSITIUIE 
a di vision of FUTUREHOUSE ·• 

P .O. BOX 3191 , DEPT. C 
CHAPEL HILL, NC 275 14 
MasterCard / VISA Welcome 
9 AM - 9 PM, Mon - Sat 

Al.I. SOFTWARE REQU IR ES 161\ 

LEADER IN DISCOUNT SOFTWARE -18 - 30% OFF 

ATARI PET I VIC-20 
Action Ouesl . . . D 13.95 
Adventures 1·12 ea ... T 15.95 UNITED MICROWARE 
Adventure on a Boal . . . . . . . D 19.95 
Ali Baba & Forty Thieves D 26.35 Amok .. .. . .. . T 15.15 
Angle Worms . . . . T 12.00 Allen Blilz. . ... T 19.95 
Andromeda . . . . . . D 31.96 Blasloids . . . . .. T 15.15 
Assembler Ed itor . . .. . . . . . . . . . . . C 47.95 Breakout. . . T 12.00 
Asteroids .................. c 35.95 Carom . . . . . . . . .. . . . ... T 12.00 
Bishops Square . .. .. . D 23.95 Dragon Maze . . . . . T 13.55 
Black Fores! . . . ... . .... ... D 19.95 Gobbler. . . ...... .. . ........ T 19.95 
B· 1 Nuclear Bomber ... . .. T 13.00 Invader Fall . . .. T 17.55 
Bug Allack........... ....... . . .... D,T 23.95 Laser War....... .... ...... .. . . T 15.15 
Cenllpede . . . . . . . . . . . C 35.95 Long Div1s1on .... T 13.55 
Character Generator . . . . . . . . . . . D 15.95 Melear Run .... . .. . C 47 .95 
Conflict 2500.... . . .. . . . . T 13.00 Raceway . . .. T 12.00 
Compu·Aead . . . D.T 15.95 Robot Blas lers ... . ........... . . . C 31 .95 
Compu·Malh/Frac11ons ..... D.T 15.95 Skymalh . . . ... . .... .... T 12.00 
Compu·Malh/Declmals . . . . . . . . . . D,T 15.95 Space Division ....... . . T 12.00 
Crush, Crumble & Chomp .......... D,T 23.95 Spiders of Mars . . .... C 47.95 
Crossf ire . . . .. . . . . .. . . . . . . D.T 23.95 Super Hangman . ....... . ... . .. T 15.15 
Dales I ones of Ayn. ... . . . . . . D,T 15.95 Slars Wars ......... .. . .............. T 13.55 
Deflection . . . . . . . . . . . . . . . . T 11 .95 3D Maze .... . ......... ........ ...... T 12.00 
Dung Beetle . . . . . D 23.95 V1Calc ........ ....... ... ............ T 11 .95 
Empire of Overmind ............. D 28.00 ViCal. ............. . . . . . . . . T 19.95 
Entertainer Kil . . C 95.00 ViCheck .. T 19.95 
Faslgammon .. T 15.95 VITerm A..... . . T 15.95 
Fort Defiance . . . . . T 16.00 AS232 Board . . . . .. A 39.95 
Frogger .. . D 27.95 3K Cartridge ...... . .... A 31 .95 
Galac11c Empire . . . . . . . .. . .. .. . . T 15.95 SK Carlr idge .. . A 71 .95 
Galacllc Trader. ... ... . ..... T 15.95 
Ghos l Hunler .. .... . D,T 16.78 Others 
Ghostly Manor . . . . . . . . . . . . . . D 19.95 
HI -AES Mission Asteroid ........ .... D 19.95 B-1 Bomber . . . . ... T 13.00 
Hl ·AES Wiz & Princess .. D 26.35 Computer Acquire ........ . .. T 16.00 
Invasion Orion D.T 19.95 Computer Slacks & Bonds . . . . . .. T 13.00 
Jawbreaker . . ... D 23 .95 Confllcl 2500 .... . . . .... . T 13.00 
Kayos . . D,T 27.95 Conquest . .... . .... D 180.00 
K· Razy Shootoul . . . . ....... C 39.95 Dragons Eye . . . . . . . . . . . . T 15.96 
Lisp lnlerperler ..... . .......... D 120.00 Guns of Fort Defiance . . . T 16.00 
Lords of Karma . .. .. . . . . ... T 16.00 Midway Campaign.... . T 13.00 
Lunar Lander. .. . ............ .. ..... T 12.00 N.A. Convoy Raider. ... . T 13.00 
Maleh Racers .. . . .. . . . . . ......... . . D 23.96 Planet Miners . . . T 13.00 
Missie Command . C 35.95 Thinker........................... D 396.00 
Moun lain Shoo! . . ... .. ...... T 12.00 
Mousealt1ch . . . D 27.95 
Nexl Step................ D 31 .95 
No. All. Convoy Raider . . T 13.00 ********** Nukewar . .. T 13.00 
Pac Man . . C 35.95 
Pa1htlnder ....... .. ..... . .. D 27.95 
Plane! Miners . .. . . . .... T 13.00 BONUS 
Pool 1.5 . . . . . . ........ ..... . .... D 27.95 
Programmer Kil ..... ... ....... ...... C 63.88 
0 .S. Forth . . . . . . . . .... . .. D 
 63.96 ********** 
Raster Bl1sler . . . ............ D 23.95 
Rear Guard. . . . .. T 15.95 
Rescue al Rigel D,T 23.95 
Ricochet. . . . . . . D.T 15.95 PAC MAN 
Sh1llered Alllance . . . . . . • . . D 31 .95 
Sol l porn Adventure . . . . . D 23.95 
Space Invaders . . . . . . . .. . . C 35.95 FOR ONLY $30.00
Slarbase Hyperion . . . . . . . . ... D 18.35 
Siar Raiders ..... ........... .. . ..... C 39.95 
Siar Warriors... . ............ D.T 31.95 
Sunday Gol l. ........ .......... ...... T 13.00 with
Tankllcs ...... . ....... .... .. . ...... D 23.20 
Temple of Apsha1 ........... D.T 31.95 
Threshold . . . . . . . . . . . . . . . . . . . . D 31.95 ANY ORDER OVER 
3D Tic· Tac-Toe ........ ....... . ... T 15.95 
3D Supergraph lcs . . . D,T 31 .95 
Treasure Quasi. .... . . ..... T 15.95 $150! 
Versa Writer Table I ... A 240.00 
Vlslcalc ........ .. ................. D 200.00 
Warlocks Revenge . . . . . . . . . . . . .. .. D 28.00 ********** 

D·Dlslc, C·Cartridge, A·Accessory, T·Casse tte 

NO HASSLE!
24 HOURS A DAY GUARANTEED 
7 DAYS A WEEK REPLACEMENT POLICY 

ORDER TOLL FREE We lake MASTERCARD or VISA. 
(Include card # and expirat ion 800 · 854·0561 EXT. 812 date.) California residents add VISA 
6% lax.Include $2.00 for postage. ­800 · 432·7257 (CALIF.) Prices subject lo change . 1-919-489-2198 • 
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Epson HX-20 
It was a pleasant surprise - dropping by the Epson 
booth at NCC in Houston to look for new printers 
and finding a startling new computer instead. What 
vi!litors found was the recentlv announced HX-20. 
the first computer from a co~pany known for its 
economical and dependable prinrers. And it is defi­
nitely not a "me-too" computer. Epson's new 
machine is destined to redefine rhe term "portable." 

The lirs1 thing that auracts people is the HX-20's 
looks: ii is extremelr compact. ~·et ,·ery complete. 
Less rhan a four wide b)' 8-1 /2 inches deep and 1-3/4 
inches thid.;, and weighing less than four pounds, 
the HX-20 manages to pack in a 24-column dot­
matrix printer wirh upper and lowt-r case. a 20­
column br 4-row liquid crys1al displar scret."n. a 
microcassctte drivt- (optional). an<l a full-si1t-. full­
strokt." kt."yboard. It's nut a sparst." keyboard, either. 
hs 68 kers include such extras as upper and lower 
case, five programmable function keys. BREAK, 
one-touch MENU, PAl'SE. INS/DEL. HOMFJ 
CLR. NUM. CAPS LOCK, GRPH. screen scroll. 
and four-w;n· cursor mn\iement. 

Ah hough · not much larger rhan a TRS-80 or 
Sharp Pocket Computer. its full-f ealure design - in­
cluding 16K RAM expan<lableto32K RAM-putsit 
in a lcagur with much larKcr computers tied down 
to wall ou1lcts. 1\111 1hc most amaLing thing of all 
ahout the HX-~O is its por1abili1y: powered hy four 
nickcl-radmium bauenes, the HX-20 can run up 10 
50 hours on a charge. and be recharged in eight 
hours. Narurally. this performance depends on 
how often the printer ;ind microcassclle dri\'e are 
used - such mechanical de\'ices really eal up power. 

The H X-20 also has a built-in RS-232C interface. 
and Epson was dcmuns1ra1ing a nifty liule bauery­
powere<l modem 1ha1 just happens to plug into the 
inrerface and make 1he pl·rfecl 1ra\'eling n11npan­
io11 for the mad1ine. 

And oh, res, 1he latest word from Epson is that 
1he H X-20 should be a\'ailable by Sep1ember for 
S795. 

Al 1he c·enlcr or 1he computer are l\\'O Central 

Processing Units, both eight-bit 630 I microproces­
sors running at 614 KHz in a mastcr-sla\'e config­
uration. h comes wi1h 32K of ROM expandable 10 
40K internally. and 64K with an expansion unit that 
was not shown. The liquid crystal display supports 
upper and lower case and a full-screen e<liror. Al­
though uni)' 20 characters wide, it scrolls another 20 
characters sideways hefure wrapping down 10 rhe 
next line. 

More HX-20 features: Microsoft BASIC is stan­
dard, there's a built-in clock and calendar with an 
alarm and inter\'al timer, a programmable tone 
generator co\'l•ring four octa\·es, interfaces for a bar 
t·ode readt."r and a standard casseue recorder (the 
computer is a\'ailable without the on-board micro­
cassetle). an internal DIP switch for selecting in1er­
11ational character sets, 32 !iipccial graphic L·harac­
ters. a numeric keypad ai; pan of the regular key­
board. and optional programs on ROM cartridges. 

Other nice touches include a low-voltage power 
svstem 1hat maintains data in RAM even when the 
com purer is I urned off. a knob that adjusts the liquid 
crystal <lisplar for straighr-on or angled \'iewing. 
and e\'e11 do1-aclche!osable graphit·\ for clrawing 
charts on the small screen and printer. Epson i~ 
promising a nopp)' di!o;k cl rive. lOO. 

All in all. Epson has done a stunning job in 
packing so many fL' alures into a box abou1 tht' size 
and weigh• of a hardb;ick book. The keyboard ­
when· skimping usually is clone 011 sm;11l t·ompurcrs 
- is as luxurious as !hose on much largt'r. lixecl-hase 
machines. Ahhough tht' HX-20 prohahly will not 
find its niche as a home compuler. mainly because 
its display format limits 1itame use. it seems tu he 
ideal for lra,·cling husincssmen or engineers who 
need a portahlc. yet powerful computer 1ha1 nm 
hook up 10 an\' telephone for communicating wi1h 
the home office. lls m;1in clrawhat:k is the small dis­
play. h 's a shame 1ha1 a kcrboarcl which lends itself 
so nicely 10 word processing is tied 10 a screen limi1ed 
tu only a few words at a 1ime. An Epson represenla­
tivc says it may be possiblt· 10 auach a monitor or TV. 
but 1here is no mention of this in the specilicatiuns. 

A1 an~· rate, Epson's debu1 in t·ompulers is " 
groundbreaking - in more ways than nm·. 

Software... 
Although the most exciting news at the CES and 

CC shows was the ha rd ware, all was not quiet on 
the softwa re fro nt . Two maj or creative fo rces in 
the ente rta inment industry were married when 
Atari announced a partnership with Lucasfilm Ltd. 
to d evelo p new video games fo r a rcade coin-ops, 
ho me game mac hines and compu ters. Lucasfilm 
produced Star Wars, The Empire Strikes Back, and 
R aiders of the Lost Ark, and did the special effects 
for this summer 's Star Trek II, Poltergeist and E .T. , 

the Extra-Terrestrial. As anyone who has seen any o f 
those movies kn ows, Lucas fil m obvio usly is a cO\en 
of creati\'e ta lent. But as ide from its spa rse sta te­
ment on developing new games. Ata ri was de li be r­
atel y vague abou t what othe r paths migh t be ex­
plored by the j oint venture . "We'll be de\'eloping 
new forms of electronic enten ainmen t," sa id an 
Ata1·i spokesman, "and the te rm 'electronic enter­
tainment' is qui te carefull y chosen." In o the r words, 
just wait and see what we come up with , fo lks. As 
far as games, Atari did suggest that video game 



Your Subscription 

Off The Newsstand Price, 
And Brings COMPUTE! Directly 

To You Every Month. 
Each monthly issue of COMPUTE! provides a wealth of useful, 
innovative information to personal computer users. 

Whether you're an absolute beginner or a more advanced user, you'll 

find continuing support and assistance in the pages of COMPUTE!. 


•......•......••••••.................................................................•.•..•...•........... 


Save 33%. _Please enter my I yea r. I2 issue subscription for $20.00. 

Save 40%. _Please enter my 2 year. 24 issue subscription for 536.00. 


Name 

Address 

City State Zip 

D Payment enclosed D Visa D MasterCard D American Express 
Account Number Expires I 

Phone Number During Day ( 
M ail To : COMPUTE!. P.O . Box 5406. Greensboro. NC 27403 

..............•.........................................................•................................•• 


FOR FASTEST CREDIT CARD SERVICE CALL TOLL-FREE IN THE US: 

800-334-0868 

In NC 919-275-9809 

FOR UBILL-ME" ORDERS CALL TOLL-FREE IN THE US: 

800-345-8112 

In PA 800-662-2444 

Please allow 6-8 weeks for de livery of your first issue. These prices valid on ly in the US. For orders outside the US 
please use the subscription order card in the back of th is issue. This coupon may be copied if you don't want to 
damage your magazine. 



30 COMPUTE! August. 1982. Issue 27 

Commodore P, B, BX Serles 


With so many new computen lo see al the recent 
trade shows. including five from Commodore 
alone. ii was almost easy tu kJ5l' a few in the shuffie. 
Luckily. nearly every machine was a signilican1 ad­
vance in either 1echnolog)· or pricing - and often 
both. This was panicularly true of the new 
Commodores. 

Although the: Commodore 64, an amazing value 
al $595. stole lots o(' thundcr. lhe new P. B. and BX 
Series Commodores drew their fair share ofintt'~t 
from computer hobbyi1'ls and business usen. They, 
100. offt'r unprecedented features for the money. 

With their slttk, white Ponc:he-dt.'Signed cases. 
these 1hrn· nrw ~rin look \"l"r)" mud1 alike. but 
thne arr imponant dilTcrencn scp;mlling the P 
from the more expensive B and BX machines. 

The Pl28 is the home computer of the trio. It is 
tht' third-gc.-nt'ra1iun PET and shares man) features 
wi1h 1he C:ommuJure Ii.ti : -10...:olumn by 25-row 
screen displa)· on normal TV sets. 16 colors, high­
resolution :420- h)' 2lHt-pixel graphio. the industry's 
m<Kl advanced svn1hnizcr chip for pmgrammablt' 
sound etTrcts and music. redclim1hle character set. 
and animation "·ith independentlv movable 
graphic!O blocks called "sprites" (also known as 
pla)·rrlmi!>~iles in Atari parlann•). 

But thafs " ·here the similarities l><"IWt.'Cn the &I 
and Pl28 eml. 111e Pl28 comes with 128K of RAM 
- more than twice as much as most home l·omputers ­
can hold - ancl is t·x1,..ncl;ahll' internilll)· 10 256K 
RAM and C)Ucrnally IO r..10K (K9CiK tc.ral). And it 
will sell for jusl S9'J!i! 

On top ol' that. there will be.- a plug-in l-KO micro­
roceuur hoard that will ;add CP/M, opening up a r.uge world of pmfessiunal sofl"·are. and even an 

80KH 16-hil microprocessor board for CP/M-86 
capability. There's a buih-in RS-232C interface for 
hooking up modcnu. and prin1ers. Commodore's 
traditional I EEE-488 intt'rface to support the full 
range ofCommodore CBM peripherals, a real-time 
dock, an enhanced Micmsoft BASI< : upward com­
patihle with BASIC ... 0. audio system ou1put. moni· 
tor ou1put. and a canridge slot for plug-in games 
and other software. 

High·lt'\'d languages such as U.C:.S.D. Pascal will 
be supported. anti 1he CP/M makes possible lan­
guagn such as FORTRAN. COBOL and APL. 

Commodore al50 pulled out all the stops on thr 
PI 28's kt'~·board. It's the must complete we've t'Vt'r 
St't'n on a homt' computer. Its 94 keys include IO 
progrnmmahll' function keys. a sep;1ra1e numeric 
ke~·pad with CE. (K), ENTER and math operalors, a 
key lor each t:ursor arrow to suppon the full-screen 

editor, a lar~ and easy to find RETURN. Pi. ESC. 
CTRL, INS/DEL, RUN/STOP. NORMl<~RPH . 
CLR/HOME, OFF/RVS, and the foll C:8M busim.·s.s 
character set with Pl::T graphics S)'mbols. 

Internally. the Pl28 has an eight-bit 650CJ micro­
processor for its Central Processing Unit (CPU). 
C.Ommodore says this new chip is "functionally 
identical" lo the 6502 found in previous Commo­
du~. using the sc1mt· ins1ruction set. This means 
machine language programmen will adjust r;11ily 10 
the new chip. so new software for the computer 
should be available 

1rc1cted. 
Al50.lhe 
plug-in 
Z-80 

quickly. RAM 
expansion will 
comein64K 
steps. Separate 
chips handle 
the color \•id<"O, 
50und. and 
input/oul pu1. 
allowing 1he 
6509CPU to 
work undis-

and 8088 chips will work "concurrently" with the 
6509 for what amounts lo muhiproct.-s.,ing. 

Game players weren'I forgout•n, l'i1her. The 
P 128 supports two joys1id•~ or (ou.- paddll's. As on 
the Commodore 64, 1he sprites are 101all)' indepen­
dent of the background graphics. include collision 
detection and foreground/background priority, 
and can be three colon eat:h. Eight of the~ can be 
moved anywhere on 1he screen al emu~. There's also 
a mcdi11m-resolu1ion 200- b)· 16«>-pixel graphics 
mode. in addition 10 the hi-res and text modes. 

The sound chip is the same Sound Interface De­
vice (SID) found in the C:ommodort" &I amt Max 
Machine. SID has three \'Oien, programmable 
wavt'forms. tillers. and I6-bi1 resolution m·er a 



Peripherals FANTASTIC PRICES! 

Un.limited... ouR FAST SERVICE, PRODUCT 
SELECTION AND OUR CUSTOMERS' 
SATISFACTION MAKE US #1. 

ZENITH 

Z·89·48K $2299 
Z·90·64K DO $2588 
Z·19 Terminal $777 
Z-121Monitor12 ·• $149 

ATARI COMPUTERS 

Atari 800 16K $669 
Atari 400 $318 
Atari Interface Module $174 
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Atari 815 Dual Disk 

$444 
TBA 

Atari 830 Modem $166 
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NEC PRINTERS 
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NEC 12 '' GRN Phosphor $164 
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MX-100 (15 ., Carriage) 

Call for prices on 
Ribbons, Cables and Interfaces 

CALL 
CALL 
CALL 
CALL 

NEC-PC 8000 
Series Microcomputer 

PC-8001 A Computer w/32K 
PC·8012A w/32K + Exp. Slots 
PC·8031A Dual Mini Disk 
PC-8032A Add·on Mini Disk 
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$888 
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included on all equipment. Prices sub­
ject to revision. C.O.D.'s accepted. 

For service, quality and delivery call: 
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nine-octave range. (For a fuller explanation, see clock. It does not have hi-res color graphics or joy­

Part I of "First Look at the Commodore 64" else­ stick ports. 

where in this issue.) The BX256 computer offers aJI the B 128 fea­


In practically every category, then, the Pl28 is the tures above, except it comes with 256K RAM and 
machine that will set the pace for state of the art the 16-bit 8088 microprocessor for CP/M-86. It will 
home computers - including price. retail for $2,995. 

The Band BX Series computers are aimed more The B and BX Series computers, then, with their 
toward the business/professional users. Both are built-in dual disks, tilt-and-swivel monitors, 80­
80-column machines with built-in green phosphor column by 25-line displays, detachable keyboards, 
monitors, dual 5-l/4 inch disk drives and detacha­ and higher prices, will compete in a different mar­
ble keyboards. The layouts of the keyboards, inci­ ket than the P Series. The B and BX will be stiff 
dentally, are identical to the Pl28's. competition in the low-end business/professional 

The B 128, like the Pl 28, comes with l 28K RAM market against machines such as the IBM Personal 
and is expandable to 256K internally and 640K ex­ Computer, the Apple II and Ill , the TRS-80 Mod­
ternally (896K total). It starts at $1 ,695 (including els 11 and 111 and the new 16-bit TRS-80 Model 16. 
both disk drives) . It also shares the Pl28's 6509 Meanwhile, the Pl28 will be equally strong in the 
CPU , the SID chip, the optional Z-80 and 16-bit high-end home computer market against the Apple 
8088 multiprocessor boards for CP/M and CP/M-86 I I, the Atari 800, and the TRS-80 Model I I I. 
capability, the RS-232C and IEEE-488 interfaces If the P, B and BX Series Commodores hit the 
compatible with CBM peripherals, audio output, dealers by this fall as promised, expect to see LOpsy­
the cartridge slot, standard Microsoft BASIC up­ turvy changes as the other manufacturers scramble 
ward compatible with BASIC 4.0, and the real-time to stay competitive. It should be quite a show. 

versions of Lucasfilm movies p robably could be 
expected . Raiders was mentioned specifically. But 
Atari also cautioned that nothing would come to 
frui tion un til at least next summer. That should 
leave plenty o f time to fuel wild rumors. 

Atari also anno unced three new pieces o f 
educational software, price cuts of about 22 percent 
fo r Asteroids, Computer Chess, Missile Command, Space 
Invaders, a nd Su/Jn Breakout , and cuts of 33 pe rcent 
for Star Ra idns and M usic ComfJosn. 

Tl Unleashes Software 
T exas Instruments announced a flood o f new 
software fo r its T I-99/4A Home Compute r - no 
less than 45 titles, includi ng 30 cartr idges. Many o f 
these are inte ractive learning tools, all with color 
graphics a1frl o ptional synthesized speech. O f 
particula1· inte rest to computerists is an Editor/ 
Assembler package so hackers can get at the 16-bi t 
T MS 9900 microprocessor that is the TI -99/4A's 
hea rt. A memory ex pansion unit and disk drive a re 
required , and the assembler lists for $99.95. Fo r 
the same price, T I also in troduced the Mini Memory 
Module , a plug-in 14 K RAM ca rtridge with a built ­
in batte1·y tha t reta ins the memo1·y even when the 
computer is sh ut dow n and the mod ule removed. 
A full- fea tured word processor , Tl -Writer, also 
was announced fo r $99.95. And fo r $ 129.95, you 
can get T I-LOGO II , an extended version of the 
respected ed ucational language that adds music, 
sound effects and p r inte r inte rface to the original 
TI-LOGO . Ex pect all these prod ucts by the fo urth 
quarter of this year. 

Commodore introd uced a line o f . oft ware to 
accompany its new machines, including games and 
versions of popular business programs. An educa­
tio nal p rogram fo r the Commod ore 64, Visihfr 
Solar Sys/1'111 , used fasc inating high-resolution color 
g raphics to show the relatio nships between plane ts, 
their o rbits and the sun. The business p rograms 
are EasyCalc, EasyPlot, EasyT oo/s and EasySca n. 
EasyCalc is adve rtised as the la rgest spreadsheet­
type program ava ilable on a micro , with a matrix o f 
65 co lu mns by 999 rnws. Ve rsions fo r the SuperPET 
at $ 14Y.95 and the Commodore 64 at $99.95 will 
be available this summer, with co11\'ersions fo r the 
P, B and BX series to fo llow later. T he Com modore 
booths also were crowded with people playing 
some o f the 13 ne,,· ca rtridge games for the VIC-20, 
such as Coif, Omega Race, Wizard of Wur and Molt' 
Allack Fi ve Scott Adams ad venture ga mes also 
were shown for the VIC. 

What's Next? 
T here you have it .. . the highlights o f both shows. 
But the real inte resting part is yet to come. It will 
be intr ig uing to watch how the vario us computer 
ma nu fac tu re1·s juggle the ir line-ups and prices to 
compete in the rapidly changi ng home market, 
especia ll y fo r the under-$500 machines . T his is 
where the manufacturers are trying to reach the 
vas t consumer population , those who a re unfamilia r 
with com puters and a re buying them as they would 
any othe r home appliance. Expect 1·apid changes 
the re for the next couple years. We'll keep you 
posted . . ~ 
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ENCYCLOPEDIA 
OF COMPUTER 
SCIENCE 
YOURS FOR ONLY 

95$ 
when you join The Library of 
Computer and Information 
Sciences. You simply agree to 
buy 3 more books-at 
handsome discounts-within 
the next 12 months. 

(a $60.00 value) 
Find the answers to virtually all your data 
processing questions in the ENCYCLOPEDIA 
OF COMPUTER SCIENCE. 

Thousands of photos, diagrams, graphs 
and charts completely illuminate the 
ENCYCLOPEDIA'S clear and thorough 
coverage of every area of the computer 
sciences-software, hardware, languages, 
programs, systems, mathematics, networks, • A mammoth volume covering everything 
applications, theory, history and term inology.from Access Methods to Working Set, in 


1,523 pages, 470 articles and over 1,000 Appendices provide abbreviations, acronyms, 

illustrations, tables and charts. special notations and many numerical tables. 


An additional highlight is a complete cross­• Authoritatively compiled by over 200 
reference system that assists the reader internationally respected authorities. 
seeking in-depth information. 

What is The Library of Computer and 
Information Sciences? 

It's the oldest, largest and most respected book club especially designed 
for the computer professional. In the incredibly fast-moving world of data 


processing, where up-to-date knowledge is essential , we make it easy for you 

to keep totally informed on all areas of the information sciences. In addition, books 


are offered at discounts up to 30% off publishers' prices. 

Begin enjoying the club's benefits by accepting the ENCYCLOPEDIA OF COMPUTER 
SCIENCE. It's the perfect reference for computer professionals ... and it's a great bargain , too. 

If reply card has been removed , please write : The Library of Computer and Information Sciences, Dept. 7-BK7 , 
Riverside, N.J. 08075, to obtain membersh ip informat ion and application . 
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Structured 
Programming 
Richard Mansfield 
Assistant Editor 

From time to time you 'll hea r about structured pro­
g1·am ming. It's not a single idea or technique, but 
ra ther a cluster of suggestions abo ut the best way 
lo go about programming. A "perfect" program­
ming method will probably never be developed , 
but the various suggested "rules" associated with 
"structured programming" a re worth looking into 
to see if there's anything the re that you might find 
helpful. 

Never Use GOTO 
Advocates of structured programm ing uggest a 
va riety of gu idelines which programmers should 
follow to achieve easily written, easil y modified , 
easi ly understood, and e fficiem programs. Some 
structured programming enthusiasts say yo u should 
never use GOTO in a program. GOTO jumps out 
of the no rmal "fl ow" of execution; it ma kes things 
unclea r because its purpose within a program 
cannot be quickly understood. Other structu1·ecl 
prog.-amming theori sts suggest that a prog i·am 
should be "flowcharted" before the actual prog­
ramming sta rts. A fl owchart is to a program what 
a n o utline is to an es ay: it illustra tes 1.he main idea 
and shows the path of execution wh ich the com­
pute1· will follow when the program RU s. 

Related to flowcha rtin g is a third idea as­
sociated with st ructured programming called " top­
down" programming. In brief. thi ·means that you 
make a gene ral o utline o r fl owchart of the main 
parts of yo ur program before getting clown to 
writing its individual subrnutines and specific 
pans. This could mea n that you first program a 
"main loop" which is a se ries of GOS Bs to sub­
routines written later. (W ith the opposite approach , 
"bottom-up" programming, you write the sub­
routines first and then tie them together at the end 
with a main, governing, "lOp" ro utine.) 

" 1loclular" programming (brea king a program 
into smaller pans and solving each separately, 
using many subroutines); organizing DATA lines 
o r fil es so that they are clearer and structured in a 

way that reflects the structure of the prngram 
which uses them; indenting program lines so that 
you can see a loop in a LISTing- all of these ca n 
be found under the umbrella idea: structured 
programmmg. 

10 FOR I 1 TO 10 
20 PRINT I 
30 PRINT I * I 
4 0 FOR J 1 TO 500 
50 NEXT J 
60 NEXT I 

An " unstructu red" listing. 

10 FOR I = 1 TO 10 
20 PRINT I: R8M PRINT NUMBER 
30 PRINT I * I: REM NUMBER SQUARED 
40 FOR J = 1 TO 500 : REM DELAY LOOP 
50. NEXT J 
60 NEXT I 

One aspect of structured programming is indenting loops so 
that they are easily seen. · 

How you program is up to ou. T here are two 
general approaches, and each has its passionate 
ad vocates : 

I. Improvise as you go. 
2. Pla n eve rything first. 

T he 1·ecrea tional programmer tends toward 
the first sty! . Type it in, RUN it , "how did that 
happe n?" try something else, fix up problems, 
RU agai n, and eventually it works. 

The Special Requirements Of Group Programming 
Professional programmers w01·k under entirely 
diffe rent conditions. T hey must comm unica te with 
the computer , of course, but they also must com­
municate with each other. Their programs mu ·t 
meet standa rds. Dow111enlalio11 (expla nations of 
what's go ing on in a prngram) must be thorough 
and clear. Often they work in groups, as part of a 
programming team. A job is broken down into 
pieces so that each prngrammer is writing a sub­
routine of what will later be linked togethe r to 
becom the ma in program. Unless things a re we ll 
coordina ted , group program ming will be un suc­
cess ful. It wo uld be like an auto factory \\·here each 
worker made a personal d ecision abo ut where to 
drill bolt holes on his piece of a car. When the time 
came to put it a ll togethe r , ve1·y little would fit. 

Fo1· somewhat similar reasons, ma ny teachers 
would favor structured programming. I f you had 
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DYNACOMP 

Quality software for*: 

APPLE II Plus ALTAIR**** 
OSBORNE-I NEC PC-8000 
NORTH STAR*** TRS-80 (Level II)** 
ATARI SUPERBRAIN***** 
PET/ CBM CP/M Disks/Diskettes 

(~ii~s~~i~~'.('st>;'C:) 

CARD GAMES 
BR IDGE MASTE R (Anll1b lr fot 1 11 campu1rn l Prict: S21.95 Oblu~nt 

lf)'OUhled :>Yf\IACOMl' 'S HllOO[ :.o. rov • lll 1 to.olut.tl1 '°"'' Bl lDGEMASTEl . IRI DGEMASTEl i. 1 co.J1prdw•· "'° ' bndl,r Pl'GaUln ~~ 10 proo-dr t.ov11 o l ctltl~~ COIB~lnon liddint lu 1wa lot.Ill« Ille llacl wood «Ml~m· 
10011 . Su.ym.111 con 1ct11lcH'I. prr-.cmpmr ~.,. aad lftVflUUon of dnund b1ch &JM J11rnri..111.f1 rinpo1ua. Afl.tr pl.a)'lftt a 
\P'"'"'r.:: !land, ,u...i ma) r11tll) 1tw WT.c hud, • 1th ttw ori1oa or ,.,uhlq "':IJ • lth ~' c:omtM.tr oeri-mu. Thlt fu twt 
allo•1 rou to compa1t ,.our boddin& aad pll )tft& 1Uh 10 llll OOE MASTEi. Boftulft for pmc conuatts and lla:lt1 an 
1•1r.xd H m d11pbca1 r bn~n. Doubkd tonU-n.t an tCOftd N..M!d •t!Oft a cocnpu1n •ul&Md ~·11tntubd1 ry . A .co~ c:ar4 is 
dapl;ri !N I I llw C'Ofldu!Joft of H Ch l!Md . lbr KOl'I "1d diip&a~ . lv.mmll} of lou.I l!anch plli )'ed. ICK&l pomu ICOR'd. 
nllrl'lbn ar .:clftl••••" inad t and "" · • l'!d -. bid1 1110 8 11DGE MASTEi n cintl) thr bnl computrr bridar PfOITUn 
· ·-•1Llbk . 
Ol'NACOMP'S Plf'-IOllt 8 l1 DCE 1.0 t\lltOITICTl IN) llptladf: IO ll lDG.E. MASTE R '°' .-1ftal charst of u .oo phu 
roo1~ u.db.N\dhl\f;htt «dttlrl 1 1nf11nna11cw'olMU) 

BACCARAT ( Altri only) Prier 511.95 Cautllr/SH.95 Dl1ktnr 
l hit 111hc EWl'opu n UJd IAIM • hichb 11'11 r..00111 of1ht Mon11 Car lo jct i.n . 1111.,lnl ~our 1tlr a1 1tie 1am1t1t i.btit • Uh 00'7 
10 )1111,S titf1 and Oo&dfirtl C'f 111)Ulll11, h1 . lurn and plar llACCAllA1' 11 )OUI lr1111t1 on 1h1A1art Cnn11ln1 fuU h11h rnoht · 
11011color 111phlc1andma1chln1 .ound llun1ln l6t: R11111lrn oncfotll k l 

G IN R UMMY t Appk dhkrur onl)·) Prie r : S22.9S Di1lmtr 
Tlns i1 1hc bn1 mi.:ro1;"0mp11ur lmpkrncn1at10n of GIN RUMMY o..htin1. Thr 'omputrr pla,·1 t Ur plionany • di , and Ille: 
lllR ES 1ra:JhiCJ If( 1upnb.:Joha1 r bt CUI bC' Mid ' 

POK E R PARTY (Av1il1blt fot 111 compu1rn) Prier : 519.93 C usrnt/ S2l.95 Diskette 
J'()~f.R PAlln ' u • dr• • pokt1 Nm•l.U>Ort ~OflUU bcol. PO~ El. 111 O..-U:I bC'Oby. fhkhtbrmo.!C"OmptclwT'nl•r 
"niofl 1• a1lablc lot 1111CT OCOl'll Sl!JICT1 Tllr f'l.11) «H1•lll1 of ,._,...t i &"4 U1 otllrr IC(!C!l.pUtnl pla)tn ~or tl'l.tw pLl ) r ll 
l}nu . w1n 10 kf!O<oo lbrrnl f\u • d11fCTrn1 ~on•lil , m thr trw1n o r • •arr1111 pr0f'"l.U1 111 blufl or folil uftdcf """"•" 
Pr.ni« • i\11 f'Ot.:Ea PA lln bC'lort 10i111 10 1b1t\f"Mh't 1.unr 10t'li Jtl1! Aririlt cautur 11111 di•k.ntt • CTuon.1 rccilrir r • 
! : i.; to1 la1 1tr l " PPk II 

GO FISH (Anll1blt for all compurrn ) Price:: 51-4.95 C asutu: /S l8.95 D itkr llr 
GO ftS lt U. t cla 11ok ctlildrtn '1 catd µny Tiw opponent n a l ricrMi!y tOBI P\JtC'f • itb llltf ln~111h11 ait Wll~ maq}i to. 
wnall ttu~itn 1orllilJ 1n.u1n. Thr A;lplr and Alan ""UM!' nnplo) h" h 1~udcu1 11apftic1 lor lht 1tilpl.ayof ll&nd1. A m1m 
IM ttudrm' R11n1111 16 K 

BLACKJACK COACH (l2K TRS·80 on lyl Pritt: S29.95 Cu~nr/SlJ .95 D i~krur 
BLAO.:JACX COAC ll 11 boOI • · - u.;! .,, rd--..J 1ool '4 ota '"" 11'°'111'• you rNI' QIUlltl l.lotJ • d>' lr \l u.andard Hid 
~.--w f!bt'lfl.I &lid bntll'l.f tmtbod1, bdua.r.., 1M '"''-al tard roWiC ~- You can U'l'lflfJ rit-J . ~) .... 111 tbE c-omr.u:n u 
• r...m. Of .i.tnUc:al!J tMll , _ ftlC".ho.i .alldn toe.a nui • lftOl!IAtlC cNr An 1l'lr w~1d lM& ) n ~ 11Jr ll'Cl11dn!. ui · 

141aarr . ~flllll p&111 , doutlt doooorN i nd ..urnrikT 1oplotl.all Tllc C'Olnpllln atl&lytts tM ttcluloQUof and P'~~ 
111 irtm.11)' 1""111'11 • Mell1utntia!:) pnt'l)ift: lltr Nh"~a\1>1 ud • r1h1ntoa of I°"' pW.) Do t1.-1 ra l '°"'' _., 111M uiMn 
11nul 10\i ~·r puni..--w • <I~ 91 ACt.:14'0 t:OACU' • 

THOUGHT PROVOKERS 
MANAGEMENT SIM ULATOR IAvailt blr fot 111 campu1rn ) Price: S2S.9S Cusrtte 

S29.9S D isktnc: 
Tlln f'l't!Sfani u tlot.11ur~dltN1rad\lr\f 1oot t.1 • di u1 !Om11Wi1.1 U1tr0cict....i Jl.lllt &urd uiioa Wmilw 1.m1r1 plafTd I.! 
f l l4\i.m: b~ Kliloc*. ~h pli )'tf 0t lru\ COll.lrob a CGepu'IJ • ·Jtkti aaniifacnum 11!.rn ;iiochl.."ll . Ud'I ~,.n ..n.rrllp.J 

10 ooi.xrfOfl!I h11 corarri is:;in bt 1"11U1.1 lodbs1 PflCn , prod...mo. '<11- . nwltl.iq ud ckt••eqwnd••" nc. The~ 
IOKn:nflll r.nn n 1111 - .. . n 111r lllfllnt 11od ro.... . ... ,. '"' IU!l"1atioa f'adt 

F LI G HT SIM U LATOR l A" 1ll1blt fot all roni putrrt) Prier: 119.'U C 1 umr./S?l.9S Dill1.rur 
Atrabu.:: 1nJ uJrflll•ccrut ltcm.tlicalumd.u..icMiol 11o l t<-0U ,f'll1J1.1Md~ T1'cpra&fW.lt1ilUn1a'Od)~~1 
~ 1k dl.Uacttr1""1 of 1 1"11o11fol l You can pr-~• uum1mrn1 •ccwoa.cJic1 Md ~• ip!Qt uq ttdlal.1 llJld eoillpau 
t:a4u.p Thr 1nonai1•111c....s n1a can ahope1l111111 loop. . IWl·f etU! and wnilat .noti.tic ma:>N•" •· Alta~ UU1prusram 
doa r.oimiplo1 111pbkt..R 11" otlr:i lllO•tt) addi.:'t t•r Sn11\t ioh•ait r"..-.. 111C'OMf'UTJION ICS, l 1111.11t1 l6K Atan. 

\ 'ALDEZ (A•ailablt for 111 computr n. ) Pric:t: S I 7.95 Cusrtlc:/5 Zl.9S Diskett e: 
\'AL DEZ .. I nimp..itrt llftllill.Mioe ~ IUpetWl krt IUl"1.JllJOft lft lbc f'r inc r WllliamSoull4/\'alckJ ~o-1 rqioa of Al&J.U. 
ln;:~ded 111 Ont umuLatio.n II • rn!itUC and •-HCTU1• c ZS. ~ Ht drmmt ll\.lp, ponlont of • llldt .,,., br •Wwfd 11•c:.1 lb1 
11'1rp ' 1 ~wwric 1"141.r d itpll) n.1ll'IOl.Jont>tIJrirll'up 111rlf " attvr.t d) lllOddled risalhnn11Kaltf Tllr ltl!l~IOll aloo 
con~1 a rnodd for t~-C" •id&l patfCT :11 111 •he rn - . 11 • rll n otMt 11a rrc 40Ul4a.n1 11nl tt1 1nJ dl1n1n11tttin111 Oart 
,._,(OUM' from the Gllll ol A l.11.h 10 \'&Hkt l larbor l .._ U11 ioh • t11 ,..,.....,. , Q,10 Soll-.air C~ique: &lid ..rtlOftA/ c-

BAC KGAMMON 1.0 1Au ll1b lt for 111 compu trn.) Pric t : 519.95 C 1ttr11t!S2l.95 Oitkrnr 
Thl:I pn1snm tr1u 10!.U' bac.l~ 1• W1 &lid • lll Ibo lmpro.. JUUi pn11, A human can compdr e.piiut 1 comP111rr or 
111in11 ..'10lhct h11man The: COll'lputrr C&A "m pl.I) 11&lnll ilMlf. E.111\CT ttll lllllll ta or lllt COftll'\lltl' e&n douhk Of Jmtf&l.r 

d..-r r.ill.i Bo&rd pollUOM('l.n bc:crul~ or u• t'll fotitf!ll)' ftA Clri: OAMMON l .0 11ll)'1 1n•.:cr!l'dartct • llhtllcofficq J Nlc:t 
a r ba.: l11m"'o11&nd 111u1r 10 pio•i:l r many fu..-iri1hn1 1n~1 of t.clpmmot1 pl.I) . 

CHESS MASTER ( Nonh S tar 1nd TRS·!O onl)•) Price : 519.95 C1ur1tt/S2l .95 D isktnc 
Thi1 tt11nplnc &ad •« y l\(l"'C'ffli! Pl'OCl tm pro<oidll ""' kttt1 of pit ) l1 lnc:tud.a uuhn1, rn p&i l&lll '91\IUH I and the promo­
llon of pa • fll , Adduoaall~ , 1hr boitd mar be prnr1 bclorr lht 111.11 ofplay, prr1!U111111 1ht u arrun1:ionof ..bool" pLl )L To 
lflU.laizc ~lkin ~. 1h1 pro,u m i1 • nllm 111 m rniblr t.an,u111 fbr SOt-TWAllE SPECIALISTS of Ca11fornlal. FuU 
• 11pt'Jn 11c rmplortd 111 !ht TIS...O • 1111M, and 1• 0 •ldlh1 at • lrl\.lnunxrk dllt>ltr 11e proudfd 10 en:ol'tu1101t.1r N1111h 
Sw uvn. Sft' '"'-tr. ln onComp11tln1 

FOR EST FIR E! ( A11rl only) Pflcr : 514.9S Caurllr /SIS.95 D lskc:llr 
lhl111ul'.Tl!Mt 111rtuc1 atld IO\ltlld tff«n. 111.11 •imW.tlot! pull )OV In •hr ml6dk of • fo1e11 fi1 r Vow )ob ls to d.ul'C1 oprra · 
11011.110 put o..i 11\1 flu • hilor. comprnM un1 fOf thu.1r1 la • ind, •UllHl and tt n a l:n No4 pto4Ktlr.1 ., aJ1111* 1Uvrcturc1 u .a 
1rilll1h1111.11hn1 prn&l1iQ lll r ·llkf •1.t11bln 1ztp0\'odt'd tomdc I Ol EST Fl llE ~ •try •111pCT1vfll1 andd1allt111ln1 . 1"'<>1• 0 
1amt1 II.an 1ht t.l.l'l'lt w111A1 and tha t t rc l k-otb of dlfrk11ll) , 

BLACK HO L E tApplr only ) Priet: SI S.9S Cauc:ur/SJ9.95 Diskette 
Thb .. UI acu.n1 p apN("aJ d1n11 t. tion ot tM problrmt 1n•ohtd lfl dotdy ~·ill· I blact hok • l.h I ' "'" p.obc. Thr ob­
~ U. 1o t111tt ..-.-:1 maiai.a.ln, tor 1 ptttenbtdtunc. an orti.1dole 10 11111&1\blac:li'l'lollo:. T111• b 1o br ed\lro'td•ithou1 comin1 
io 11eV t.'ir l.llOll'IAl1 11W ll'lt tl4al urn1 dau011 tht p1otlt Co1mol of tM ~· n h 1t:albllcall111n:11t.1rd uii.111 Pdr jtt.J fOll 
rot11000 and l!IAln Ommen for "'"'Cdtr• '- Thh po,11n1191r*Jy1 Hl·ltt 1r•k:t and ~1 rduca1ional • 1• rll u chi.llmvn1 

SPA CE EVACUATION ! IA,·11!1blr '°' a ll compu1tn l Prl~ : 51 5.95 Cu.rur/Sl9.95 D lskcnr 
C1o11 pOll ""-·'H !ht a t.la •) tlOd '"~I• IM EAnb bcfor• lfrlr I... u~l Tow tvmpuln bralmn lhr lhirt' •COlllPllltf .... 
) OU l a.pkofl tbr llllJ•rflf IDlrioult lftitlton.1 of ""°'* Thill i.ba•lallOfl II ~LlrlJ lallftddlf II " <omt:oorln IMllJ of lht 
r~~n ol t l•.u.c 1~r IUlft • hh IM 111r1crr c!Wla!.1t of ADVE.VTUAE 

MONARC H (Atari onl)) Price: 5 14.95 C auctlr/Slll.95 Ditktttr 
MO!'t.t,RCH n a fuoA111il11 -- .unulaoon 1eqslriq )'Oii io ""'''""' u I-teat tnm u your n u .ion·, lr:s.dtf . Ygq dc111· 
tl'llll( IU &tDOU.lllO! aaa,ic d.f'o'OC~ 10 \11.dlUlnal and •O-ltut.J Ull, bo- Ill~ food 1o d1Mribul.1 to tM ~ •!tdho­
m..chi.l'IOu.ld br lpl!ll Gn poUlltloa «'ft~ Ygq .-ill fiad11lai&lldtc""Jooe1ui..ohr 1 COl!l~Uld1,..1o.1 i1 11no1 cu11o mah 

f'Cl')Obr~luuU.l...:Atan 

CHOMP E LO (Alari o nly) Prier: SU.95 Ca.uettt/S l 8.95 Dbluttr 
CMOMPELOntu.D) 1 •0~1 paw:t ··- o.rn.u.&1araoNl"4, 101.1au&a b•U offpA/"l of a i:ooliir, bGI • ovod llok · 
11141 11w ~ porticxi nae CJtM .- u u. pop.Alar 1toud ' """ 1.n'"£a.S1 h r.u, uw. ow Atat r 1 vit;i11.1n ea;.bWr). 
&Ad•la.ard 1o lla1 Tlt.t1ii-d..,,_...,a ,\UIOOl • IU::1y­

AVAILABILITY 
OYNACOMP!dtw"ur n~•Tl.h~~-.s~dt:61up(r.a:icim L"d u~ Ur:la1(1lhc:rwnie 
~'io!.l!Jprgpana • 'lll run -w.n lliK ~ nwmort IPK'tlA TARJ tc'q!OIO 1•KI E•"'T"' • Mtt: flOUd.;"ll'DIJ't:m an 
.-d.abfc~ATAR1. PET. TRS-8:>t l..ri tl l l l . -.:ECllldA,..,&r (A~IC~al'ld6:iirtlrn • riluNIC.'MSW1riprdcnsttJ 
fcbblcdc:rd}~I~ ~) ..lfQIP"JVl.INCMbtotun.1e11•ta.-.dW{ f8 ,.,t J7.l(llqkdrf9~fdoubk 
dcnlotJu.w:p.ub'tfomw11'"CPIMftr.w)dnllfar1y1WMrwwq llt'dff MBA SIC OfC8ASJCtb t~.Ab.Xt1011120. 
lf t1t:\.'Zcntdl a."IJtri.an) oebcnl 51. · c p M d&\dte..rr 1V1Jlat* bltw Nont:i SUt . 5upcTBl'M'l and~M-nc~tptrr.u 

"A fARl. 1£J!C8M. ,"l()RfH STAil Cl'tH. llJH. OSIJORNt. SVl'!lflt/tA. 11'' · H£C f'C-«100-41'CROX • •• •• fitrrtt4 ,,..,,_,_. 

..."... '"""'_ ..,,
''C...ctl'flNltrr -nt.1111 f JlS..IO H M t l lH/N11« Mo -llM.ltMc.....n1 /-lv/~ 1lot 111'5--IO ,,,..ltl/. £.o cf'ptlti ,.: VAl.DEl. 

CRIBBAGE. GRAFIX. Of( $SMASTVI. 111540 ._..,,... .,, - ._,,,u..o1 • 11 11 ...,,,.., 00S,.. SA.SIC. 
•••~ 111-x1Noffh SI• • dlol-k"'"' o ~'lt...., •, 

••"f"~Alr•.. ,,...,.,... 11oetc1<ow"'1,....afr 1JASIC. 
•••••r 1t• SUl'Cll'BRAJH , ~.. ,,.... , "'""'"f IHl'ff• '°'BA.5/Ce; CM&IC (-••'"'Iii#. 
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DYNACOMP OFFERS THE FOLLOWING 

• Widest variety • Friendly service 
• Guaranteed quality • Free catalog 
• Fastest delivery • Toll free order phone 

AND MORE... 
STARBASE U {AnJla.bk l'.otall compulm) Price:: S ll.95 C usrtte/11 1.95 Dh.hnr 

llu il thl:: dawc:s:p1Ceumulllal,b.d -0.loc:\'frl.I ,_. fcafl.l;ln Fcw u~. thtCIU)liMIXJ9' !h.."d1ttbrlftillK'iNc • ilhout 
~whik abo auad.li'la~ml'llhn~. T'hit Cro,ltrulbolnKl • Mb:MitiaJaWhcav, cnmcnanJmoo1 
..ftcn t.hol. S::. "Tbt UIUDOrt • hecbc ...hrn tht lmvablt" bc:ucjll'd b)• ttnc hu ry 'rwwn rd a .wt.i.r S O.S ll l'l'o:cncd' 
The; Croyl.11:1 ,rt IE''en! Set t.'w ~~Ill A.NA LOG . 80 Sttl• ut c~ _,Gar.it M~vd.1H'\,_ 

UL' MEN FROM MARS (Atari only) Pric:c:: 519.95 Cuunr/S2l.9.S Disktetr 
Odmd ~ Tbt liak 1DG11 from Man ..-c Ollt 10 1cr ro. If rou dm't 1n thml r- . Tbn h • U 11rioui"""' rnobtion 
~~ Carcadc l pmr wtud• uacMi t!nldl of lbr Aw1'1 po-er ~um oec jo)1U<• 

SPACE TILT (ApPlr and Atari o nly) Prier:: SU.9S Cuunc/Sll.9S Ditkcllr 
U1t lbt J ll!IC t*SC!a to till t.br ptuw of 1bf: TV ICTtCrl 10 ..roll " I baJl U.10 1 llolt'111 thr ICll'm 5oo.-s lola'lr.irl ~ •Mn tbc 

llolr pU -..lkt alld unallrr l A b-.UI..,. tlmcr alkt..• '°"' 10 - • llUr '°"' oUI ai&J.a.• odwn 1rt IJU1 lt.a bn·f01Ta.11t1 loC'l>Oft 

ESCA-PE-FROM VOLANTIUM (A1ari onlyl Prier: Sl5.95 C 1u111t/ Sl 9,q} Dhltcur 
Bnn1 lhcId.DI andna U:mer.1cl1on ltUISc: inco f(lW t.)ftll •CJI ESCAPE FROM \'OlANTIUM' To~ )OU mu\I 

rfWICVVct yow spaa lhipamundcblucb ....Sl.aitt bl.Ul ttlll &Wltdlan (wlh:lr.llt'otll'la1.ut1I l(hc 11 l 1IW•11UI adirr.., •hc!l I llOC 
,m. 1lq ~«r). 1 d.xw'opcn110lhrnutsi.:St Hc•·'~'tr. Wdr.Xlrdonnot•UY(lfll'ftOl"Odrflni'lcty 1r, .... r.1 11,1 n;.:~1nllftw . 
thtdocr doKion:l1~JIWdian i;ipean.Sor.lrtirne1)'0-I C.n'11'1ilhthn:lujlllhtdocYb)'JTPUlnll) dl;c:lptn&l"'lf l l 1t Othtr 
timr:silisimper-'0.15. A1ihc:~1 irw,1s o1 p.ayrn:Y'fotif.udnandpi.anhani~v. t4Jinsi.• thrc 1c11~ L-n h1,:tt 
~Dan a:raplKs and klUnd. Rum 111 16K.. 

ALP HA F IGHTER (A1ari only' Pric.c:: Sll.95 C 11u11c:/Sl 1'.U D i1 krllr 
T- Ott!knt IJ'tpbia and ICtloll pn>Jtun1 In - 1 ALPHA f'IOHTI! l tfQlllr n you to dnm17 IM alirn otu lhlp\ Pt-lt111f 
IJltoqh ,_, MIC'tot of tM pluy. ALPHA BASE h UI lhr pmtl'I of ... allrn Ul'Oin •Uioft; lrt r.... Uf0'1 fC1 !Ir and lhr ' """ 
rnd.I. Botfl lilX1 req11ln lhf )oJttlc l 11\d lr'I prO&Jn1h~lr-• d1 lfkllll lh• h11hf1 )1N KOlll l ALPHA flC ll TEI - ~ l t11n 
Oft \61Ct)'11tm.I , 

THE RINGS OF THE EMPIRE (A1ari o nly) Prier: 51 4.9 5 Ca.nrllr/Sll ,95 Dl •kcur 
~ rmplrr ha.Hk•.-rloprd 1llt'\O b1ttk 1111.ion prot« tnl b) 101111 11111n11 of C'fltTIJ . £ ...:h 1un1 )'Oii b\t111hr01.1h thr 1ln•• ' nd 
d r:suar thr tt.1110 11, lhc rmpi rc d"dortt a~ u••ion • hh mr!I' • protttl lu nn1.1 Thi1 nd~ ln 1 11mr 111n1 on 161.; l )•lrrn" 
crnpkiy1 u 1m 1hr 11tpllk.t and M)Uftd and ~Li be pll )'f:d br one or 1...-0 pl1)-t11. 

INTRUDE R ALERT (A1ari on!)') Prier: Sl5.4il5 C aurnr/ Sl 9.95 Dhl.:t1tc 
T1w ii a f~ peCltd tnphia pnit • hk h placa JO" ill lt\I rn.ldJ\r or lht " Unad~at " h• •111a )Ul l lll>kn ill p:.n1 llir drm:h 
l\aq ban akr1ordand ai1 dlr«1td todaU'O) )OU 11allcon1 You m11u find t 1uJ rn1t1JC!Vf 1Jup1o roc1pr•dlllhr plar11 ' " ' 
~1 of dlff'lc-"IJ wr prooidcd INTRUDER AU:.RT 1r.;llltu • ,01·.id W • Ill 1un on 16ir; •)1U111t 

MIDWAY (Atui l2K on ly) Prier: 5 1.. .95 C 11u 11t/S IS.q.5 D i1 kc11t 
MIDWAY b tr1 r1riun1 c u mdoe o t 1.111 .-- ol !l.attirthlp. 11111hn 1ht rtullm1n o l 1t111111 • nd cMno ' ciour of'l'Oft'lll 
U.11 bf UIOUlcl hiunaa or lht compum , C., 1nllbin atHl 10U1d u r bOlll 1nc:ludtd l un1 l11 1•t: 

TRIPLE BLOCKADE (Atari only) Prier: 514.95 Caurue!S IS .93 Dh hur 
n.JPLE BLOCKADE h a lwo-to<llrcr p&afU Jt1pftia alld tOUnd tct*1 JUI' . h II buft on tbr di.We: •Wro •~ J.HH 
• hid'I m.ID.iolll lla• t m~. Uuna 1ht Awi prstkl 1, 1hr otojca b 10 dhm r our blocl adln1 liM t.t ound thf "'"" • • 1lhout 
ru:uii:i bto l'Ollt Ol)pOl'llll!(IJ . ~!I tJoor COl'lttPI b Mm.,-. 111~ tvmbotlfod a11pllk1 aM MhlNI clffCI laid 10 ··11 ich 
t:Uiny". 

GAMES PACK I (Aui1 1blc: fOf' all compu ltn) Prict : Sl.&.95 C 1.nrt1c:/Sll.95 Di1 .. t 1tr 
OA..\.1.ES PACX I coawia tbr duaic ~er pmc:i ol llLA Cir; JAC't:. l USAR l.ANDEl . CRAPS. llO RSFltACE.. 
S\lo'ITCH Uldinort.. lllf'll l f.lllf\ha•c brft~ui1oot1t l.r.1ac t11oar...,f ot uv 1nio.dui.1 n.c, •1r iad1 • .duall)...:: 
~by a ~··nlmt &ml.to . Tlllt ooll«t.on u -«lb lhl pt' Jr:'t tvll fDI tlw DYNACQ\{P •-rnloll ol ll.A( t:JA.0: 

GA MES PAC K II IA.,a ll 1blt for 111 carnp1.1 1rr1 I Prkt: SU.95 C uunc:/S IS,q5 D h licnt 
OA.\tES PAO: II llO(Judn llM l&mn C1lAZY EICflT'S . JOrro. A(.."f V·IXJCtY. Llfl . "'U"4rV!I Mil Olhrn Al • 'llh 
GAM"ES PAO.: I, .U tN pmop t.tt io..x.c .u ON PIQl l~ I nd &r r e.llrd fuam 1 _ _nu Yow • 'II.I ~111 rap1 
OYNACOMP-1 •uwoa o f CJlA.ZV EIGHTS. 

Vr.'117 ;.ay U .9§ OI' eor-r pn prOSJt.m • llftl Y011 U.11 bl!) a OVNACO't t' col«uofl IOI JuU 110.U J 

MOON PROBE (A,·ail&bk fot all computrn ) Pric e:: 5 12.95 C IS.ttllr /S l 6.9S Di)ltcHr 
na n uiautmdJ~ ..,vt111 knlkr'. prvsram. ?"be uwr aiu11a dror: fram orSa io Laiid 1.1 1 111~ 1.111r:1 CJG 

u. ~·· rwf.IClr.. You eoatrol tbr 1htvla ~ onmuor:- of tout cu.ft phn dlt«'I 1bc n u o r dncim1 ll"4 • ;f!l'o.:.11 &ttlk•-m 1u: Au.rt. 

SPA C E TRAP ( A11ri onl), 16K) Prk r : 114.95 C.urttc/ SI S.95 O itkrn t 
T'llh plutx "lllool 'm:i •p" area& l&llW pliatn )OU ftlAI a btltJ holr You c•vol rout 1~1 l't 11ihi1 "'' ,o,&Uc t u.:S 11· 
tanP' to btaM .u in&aJ ol 1M &!O(!I ~ u p;)Ul.tlk before !lit bl.w • hoW ~ • bo!M )tN 

CHIRP INVADERS I PETIC BM on ly) Pric: r: 514.9 5 C11ir11 r/S IS.4il3 rli1.\. ct1c 
CH llP 1:-0"\'ADEl.Sil u addklhc pmr U\11'9 "'1loa 11a:=1uc:i A f't'drn hon 1....,:r 1111.on m111t bf rrldloN klor r tli:c Chill"\ 
axiqurr lbr E&nlll , Su Goo.ary obtuda. mewin.I mdtOO, ..,,.., lh• l lta:' • u:a Chirp• '"" " loll !lot ••Ollkd fOf .. W«n.11 111 
)oumty. Gooc! luck . ..::> oSur.wi PET.C HM ..W, 

SUP E R SUB CHASE {Atari only) Price:: $19, 9~ C au eut!SU.95 Oisktnr 
SUPEI. SUB CHASE l.imvla1r:1 a onrc:ll and dauo) mwlOll Sn yovr counc and l eorp 111 eyr oa tM .on11 rud.nit u you 
b\IDC for lhclliddm lllbin&riM. Sn the d.t;!lb dw·1r D ._dtptb lrld .-&1c:fl them Hfti to- aid1lJll M1 b ft..1i:. ~~Kti~ C 

p1Dt • 'bid! t'-'a ad•·aoi..., r oflhc At.111'1~Md10\ll'ld r.p.1blitor• Orie or 1- pt.rn• 1Dy.llckr1\ 1C'qWl'cd 

ADVENTURE 

CRANSlON MANOR ADVENTURE (Nonh 5111. SupnBnln and CP/ M only) Price: 519.9 ~ Diskrn.. 
Al \a.Jt. ! A l:<Xlprchrmi•c Nhennnc pmc fct Non.II Star anJ Cr l M I YllC'flll CRASS10S MANOJI. AOVE:O.'TUkE .. ~ Cl 
you iliio m)'11eriou• C~STON MANOR •brtr >"OU 1.111111p1to 1.ttht:1 f1bWou1 1ru.1 111n l11rk1t11111 th r mU!Ot u r • 11d 
anirnah ud robou • bo will not ti• r 11p tlll Ur.a.iw n • llhoul 1 rl1h1 The numbrr of 1oonu h 1rc.m 11>d 1hr uted.tcd 
dr:sa~ air mUl'.b morr daborau tht.11 thr Cllt llfll l popular llflll ol A.d~m111 rr fl' Dl f&l!U, 1NU111 lhb •UM tM lop la in 

c.Lut . Pl.I ) CU br MoPPl'(I 11 anytiftlC and t~ c 1tat111 tlorN Ofl d11 \ ru1 . NOC .,·I.it.bk In)\~ " CP IM for111a1 

GUM BALL RALLY ADV E NTURE ( S onh S m uni). 41SKt Prlu : U l ,95 Dflhllt 
Talc pAI\ In lhb 011t t.w 11tt froin I.Ill u u ceo.1110 thr wnl coau Tht foal • IO t\ad )Ollr • • r to ttH fl11l1hliM • hLlr m.aln · 
c.1mq 1h1 htatw.z poutbk lf!ftd Vo11 m• r chOOM Ollf of rhr can • •-1.11& bl t It the 1ara1c T1M chokt • Ill • fftt • )'Ollf """"' 

111d n np Rnnrrnbrr 10 talr 1patr pa.n• anJ don '1 , n ca11 lfl t 1pcrd.tnt ! 

UNC LE HARRY' S WILL ( Nonh Siar only. "OKI Pr ice: 524 .U Dh li:rur 
U11dt HUTl' t-.as d.icd Ul4 lta.l lrfl )'Oii f'ouy\l:iq . Ho• t>'tr , ht ha1 r1111Kttd 10 mrntion whcfc cYC'f)'lhlll1 It! lnsuad, hh • ~I 

('(11Uilt.i ofap:;ict11 • hkhconr.&in.1d 11a. Vou • ill hauto uutlallcwtr 1M UGrtrd Swn bo\.h b7 , .. &fld onf00l1oiotve 1hr 
EJU.Uk. aJld It.en vc 00>rr XIO Jocatioru 10 probr. Br car.tu.I I.lid • 'll<h ou1 ror rrd hnriapl 

lYPE 'N'TALK 
Ol'NAC'OMP".,,... d.blli~ UM - Pd'~ TYr E·'N·TAUC ™ (TN'fl1pc«t1 l )'nthnll.11 Iron V1JC11.1 Sun~t) 
IXICDfla Th'T to rour corapui.rr's Mlial ln.tcr !...._c , mt.n tu 1 fr- Oor lr)tlolld....., l'ltilt 1111-d• 1pol n . n.'T I• !he culal ·«» 
PfoStUlltpt«ll 1yalhaiuTon1ht 11:1at\ rt.. l1WftlM k.llZ aJnOU111ofl!lmlOC') W pr0\"ldn tht:~1 nu ltllc •OClbu!ar') • ~t.l!a blr 
aopbcl'c! 

TYPF N'·TALK ~u pri.::r Sl H DYNACO!-t P'S pm UJ 9 4j ptia U 00 lor lhqiln1 IN h.atdma. 

TALK TO M_E (T'N"T At.art only, 2.&KI Pria: S14.95 Cutc:u c:Jl l 8.9.5 D itkrm 
Thia pro&tU1 pttW1tU • 111prrll mor'.Alori •t'ftldl 1)111hni1 vNat lhc. """'11Xl and TYPE 'N TALl l M TALIC TO ME wil 
~c ~ --o ..,_.._.. u wd:I " ~,.._,~ nw don;mcftt.llJOfl iact9drl _,, twtpfl.ol rl'f(»l.fumrtin1 
tl;:iil. TAU TO ME Au ti... ~&UIS oa - • Oii \ iCISl T'\' ! 

OTiiER rN"T PROG RAMS MOOS PROBE. TNT. C HO J.tPELO f1'olT 

MISCELLANEOUS 
CRYSTALS (Atari only) Pric:r: 514 .95 Cuuur/S ll.9.5 D i.skrnr 

A v .riiqvc1.lsot11.}u11ratldocrJ) prod""'"f~ Vt;i.ilaadotp&.)'1~ wnh1ont1 •hodl"&f'J 11 1Mpa.11tni1 1n 
bYiJl . ~fWUpa1trn.aarttJw umc. and!Uco..biard fN.ct o t 11Mtelwtd&ad 11~1ar1~1ulllf CJ \ SlAl.Slla:lbrm 
ultd ~local mira to ckmor.Watt lht 10U"4 tnd coflOI' f• l•un of ill« Ata11 l utu la ! ti( A11n 

NORTH STAR SOFTWARE EXCHANGE (NSS EJ LIBRARY 
DT'l'IA~r - 4iwUlutn tlw ll ••- NSSE l.br&f'J . Tlww d•\nt.n uch ' oat11:11 IM.S) pni1nmo Ille! oflrr ati OUS• 
n&:ldLq ..a111e for tht pvl'dl&M pra. llwy ~ e. p1.11 al n nr Nortll .S.W 11-11T ' • coAKtiOll Ca.II or • n&r OY~ACOMP 
for detail rrptdzf lM cotuca11 o r UH: N'SSE coOecuotl 
~ S9.9j n ch/U.95 c.cb. f ' Oii mot• ) 

Tht complC'lt collecticn mt y be: P"fd\.utd fot SU9.lJ5 


, ... - DISKETTES (soO uctorrd / ltn 1tttottd) Prke: SJ9.9Jf20 D i1krtla 
As you ciia.111imqiac , DYNACOMf' purcl!.11e1 di1 \ n1n la W11 q11&111i11a and t1 • hokl.alc f!OCn , Wt •tr.t 10 pu1 111t: 11o• · 

iflSI Uoq to7oul 

http:twtpfl.ol
http:l)'nthnll.11
http:hkhconr.&in.1d
http:eut!SU.95
http:C.urttc/SIS.95
http:f!l'o.:.11
http:IS.ttllr/Sl6.9S
http:ooll�t.on
http:C1.nrt1c:/Sll.95
http:Caurue!SIS.93
http:Caurnr/Sl9.95
http:b\t111hr01.1h
http:lhcId.DI
http:Cuunc/Sll.9S
http:AnJla.bk
http:SVl'!lflt/tA.11
http:a."IJtri.an
http:vit;i11.1n
http:1.n'"�a.S1
http:Ca.uettt/Sl8.95
http:Ygq.-illfiad11lai&lldtc""Jooe1ui..ohr1COl!l~Uld1,..1o
http:Cauctlr/Slll.95
http:c!Wla!.1t
http:Cu.rur/Sl9.95
http:maiai.a.ln
http:Cauc:ur/SJ9.95
http:Caurllr/SIS.95
http:en:ol'tu1101t.1r
http:C1ur1tt/S2l.95
http:C1ttr11t!S2l.95
http:40Ul4a.n1
http:attvr.td
http:Cusrtlc:/5Zl.9S
http:C1umr./S?l.9S
http:nwltl.iq
http:prod...mo
http:Cu~nr/SlJ.95
http:asutu:/Sl8.95
http:pr0f'"l.U1
http:usrnt/S2l.95
http:Cautllr/SH.95
http:c:omtM.tr


BUSINESS and UTILITIES STATISTICS and ENGINEERING 
MAILMASTE R IAtsti diskru c only I Pr let: 5)9.95 Diiie.t ut 

MA.IU.l 4S'l·Ea 11 • YnJ •a"1~C tot'l•"UC Pf!C\ ... fot~nil.ll'1c.mip.ii.Kifl&1J1all lutJ aad~ CS.Ubua.. £..dldltl 
~at1NHS~""600NJ1omamuiato111~ naaw, Mklttit,JI Ima h J • onta&nd a PIMWW"'~· T'M4JIP'9ria-lec! 
W> 1lu• n.u10 IMJ bor m.a:ir &n:irdllird b c:aw. ni. .ut•nCr-1-. &u.1.,.a kf1 . .-..cw.)n .tlo<oii uaDtima. Labrh 
IMJ be r.t'lftltd I ..? Of l up.~ al tOniC, ldp cede and ~l U performed b) a fut mKhinc ~pr~. 

PE RSONAL FINANCE SYSTE M tAv•ll•blt for all compu1cn) Prier. Sl9.95 OisktUt 
PFSn • U11tk dnk.rm. mntu.arinttd ty1.ura f'Or!lpOted o( tni difkrca pn;Jf.f&mJ. SnkSa r~ JWI c~alld WI 
dtJ~!blt hr:m•. PFS will iOf'1 and MUTll!'lant< upnua bJ si-Jtt. ud lil;>la1 infonu uon oe upaw1111ra by ur of 26 wa 
dcri1'td~ I» moatbo1 b7 ~Jft . Pr5..tl!n'11'1PfOChittlftOCUl'lttbar 1n.pMof)'OIU u~ bp i:a!q GC')'I Thil pown1ul 
~\qf !f'Qlllrn onl) llnf dn \ dthf , mnimaJ _ or, (l41C Alari, l2X Nonl'I Siu) and • d i .iort 1,1pto 600 lllCOfd.I per ditl 
t•ndo•t1 lOOOrt<:or1hprrd11\ bp l'll.l \ 1111• fr- li1npkd\111tn111U.CptQ111m1). Y0\1'9li lf<Ofdtb« \• phncuhpporiuaw 
11'1.i •°""..,, fiMl lr we •hot '°"' rnorwr '°'"and r luftlnMr 11.1n1•orl Md 1Niou1 llMd caklilallon1 C1111u.lu h(£n •P""d 
m1d111W W.111..11r '°'' Prs 11..u bec'll drmorutt.iN on Ml• or '- tCBS) TV! 

FAM IL Y BUDGET JAppk And Ami a nlyl Prier:: Sl4.95 Di1lr.ene 
fA \ tlll'&UDGEI lll Vtr) COft>rmtfllfillMnaJrr«wd· l llll"pl(IJptOC.Uta Youwi.llbrabliirto l 41CPlrad ofc:ulll.ftdcnio.c 
t\~W't.'l •• ~ 11sn.:omt an 1 11&>1) bu.IL l'ou c.ta r.:ord I.I.JI ~1bk lu:mt Md d1.atw.abk' ckloulioti. FAMILY 
8 UDC£T Ibo P"O\lda I COOWl'"°IU rtt0td of dcrN!l 1t.-'UOCIS. Y°" i;::a,, m.th dd)'c.u)i .,.Odl.MJ,.c:nttxll IO D) o(l l 
d.lffnl"ll-1 o~ ai:=oww &S • dl ;U 10 3 p.i)'l'oll u4 Ull ~- Dau art a.Jd1 r..u11t>cd l l"llll& tM "-loa" ..o;p;iktc ~ 
o•n 1n~M~t'd.IAM "norpnucd' l111b}«1. 

INTE LI NK (Atui onlyl Prk e: J.4 9.9~ D i..Utu: 
nm 110ft •a.it ciru-...,,. C1X1a1111 1 -.i11-411•-rn colliK!OCN1 of prtJir•nn for faaut111n1rrnnn1-11wo-.-ar ~ 
1hr0\l1h • 11&11 du1'lt1 modtm lttqutrtd IOI vwl. In OM l!Mld( of oprra1loti ,-ov ra.t) C'Oftnta 10 1 ct.11 M:f"'itc lt .1 . . TIM 
SOU•C-f or Mk r0 Nt1) 1nd quell) kMd d.i1 llKll U UCK . QU01.allon1 Qf\to )'tNr dil•n11 for liltr Vll'Wlllt- T1Wi plCll ll) Fl• 

iiu.:" "rnnnf'>l llmt " and 1ll1U 111.t "''.r• ch111t . 'i'ou 11\1.) 1ho ll'(Ofd iht «X!'IPlnt t0fttr1'U1 oi • (ocr.m1it11C1l.lotu M1Won. 
Add11t0n1U,, r1 0111m1 •f\Uen U1 BASIC. ~'OATlA 1'1. t".~1 br b11U1 ofMlnr u1in1tl'K1upp<Jn th l cd11.0f 1DCI la ttr •• 11p­
l~d" 10 UIUll\c r (omp111t1. tNl1nt lhc "Ill'! 1 •l'fJ ' 1m1f\ ltrl!lilu.l Ettn Aun 8 A51C pl'Olf&nl lfll, br uploldtd . 
f' r.ir1tifl . j ' Olnmlnd menu., bt buill orf.U.... 1DCI uwd llm 11.1C'OCIUoll.i..:ll 111pv1 for a tmw-Uau .,una.. Tiu.til. you tu wt 
up )OW W'QLMtl« Ol lltl\C-Vl.irr command.I and P'Olf&Jlll . Md Ille "l&fl ....u111.l!WfUI them II rwe.Jn:i: b&tdi PfOttUUl,I, ALI 
11111 •dd111p hJ U •lll t bolh ~onn«I time .ui4 JOlot llllW 

PAY F IVE (Apple II plu.1 d i.iketlt. ,.,.o d rh-u rtquirrd ) Price:: 5149.95 
~I\ IC. cnor1Nl!.IJI) lluibk ~pW," ~)TDl1 l )Uem .. .ii .utracrdl:.uit) toed 11.UOl.IA ~ fiW'lfU. PAYrl \'E 
f'l r:ll 1 ,M\ \.andt'GmpUeilbtrcq..dnjlfdirrll. •t11tln.d b:-aifor.r.1f0tv;i10l.,cmPorft"f.Tbcp1y~cuybrbo.sr · 

1,' 1.11.u, . COINIUUIGl'i or U) C'Oft'lbtn.llx.i Thc-rr IJf llllllllpk opU(lftl ,~Pl-) pe:riod1. an4 '""" Ibo ta.ti bt "Jed iii, I.II}' f!OCD • 

bil\&llOfl . PA \' rl \ ' E Wk.on """'r.xhn lt11wn ln.d romn " lrcnid} --rD doe111ntn1td • ·nll 1 ZOO~nw1ul. Tbc llWW&J 
m • t N pto(('fiaocd ~1111rt)' for UO. 1N! 11\.t.t IMfl'Wnl l.ltcr 10Pbc'd 10 1hr t01'1 • 1rt putctl.&K 

S HOPPI NG LIST tAmi o nlyl Price~ Sl 2.U Caneuc/ S l6.95 O i1ktne 
SHOPPING UST u11rf"l 1nfonn:iitlononll rm1 )'Oii punl\ut 1111'1t IM""1Jlll•n. &d on 1o4n1 i.11.oppint. ii will rrmiild you o f 
•II lk 1h111•1 )IN m11Jhl flttd, 111d 1t.m dl1plly tor op1M>IW!y punU you ~~1 1111 IUld tllt llltll (1111 . "44h11 , drktlna, 
~twn1111 • • nd " Ol'lnl dlll d \ "IT)' 01., , lwu with Iii-I( 

TAX O PTl\.t:IZ E R tA~1il1blr for iii compulen.) Prier. 559.95 D islr.cne 
Tht f"X O PTIMIZER b I ll nIJ-to-w.t. momv onnurd IOh "'ur pacU,t •hKh prOV>do 1 tOl'l\1'1Uml meaas fot uWytiq 
•MIOUI 11\:(l!IM LU 11.r&tflle:I. Tht Pl'<Jtl lltl Udnlfnnl 10 P1'0t1"•Q1.t>tk andea1, l1ltltn1r, . lnmmcWnc:omD1JtedbJ..O 
111 tn.nllo.11 (ff't\llar, •llCOlllC' • •-l'!"qJl\I. m1-11m11.m Mid altimwr 111i:uar.un W) TM vwt m.11 llBtlMdasdy ~the ll:l 
cffm olmuuJ fi tw>ellldotcnlQn' fA,,, OPTIMIZERlwbcm 1~IJ rlrid1ni.td11CPA olt'lcnlndeo1!1a~ 

• II ~ 1tic Clltl'ffll lU 11.hkl !JI ill c1&tl ru.n T"X O PTl \tl ZER ,, tu oe.:l...aiblr ) 

lJTIL IApplr only. -'I Kl Pritt: Sl 9.95 Diahnc 
lJT l l.1t • W~\ .al"lfnttdu11l1 1 y 1Y'litm •h<'flMm1u 1UITlltllllf1JOdthlr~of1M con1.-.11 of~J.2 111d ) .Jd.u•o 1n11 

lht bl11111""t0f b')Uliir- t l . \lo'11h UTI L l'Oll .anu~r tUl!l.lnt lbrconu:nu ol 1 d11 l m t i.rao-t byW(1.0l,1nlNC1w1 Uwi«· 
101poinlrn , 111Doc&1t i«to.n It 1 Ud l>tt'IOll 1111 ' bir · •tr.Jddnl ' "I. ind perform l'll&ll) odm \Ofl'IU•llt&~ opcr&lbit. ftH lk 
C-1Nf1Cnttd JllOll-IMf 

TURNK.EY AND MENU (Allri o nlyl Price: S1 7.95 Di1kc11e 
1'JRN1oi£\' 11 • utilllt provam •~ K:h &l:0.·1 J OU IO rr c-aH AUl o.boo.t/11:tON11 dblt11n t &SIJJ·. Simply load .and rvtl TURN· 
loiE\' , &.»: 1tw 1tt01run dukntt to bf inodif\td, IJld &11.1•n tM q..nliornl The TURNXE'i' dblnH lboC'Ol:la with DOS ;:.o 
111~ ~~-/wt ~otru:i . MENU MEr.IU ltm U1e cori.1m~ of )"QUI d»ln tr llph&bnkalh . and pcrcrn1 Utt~ of 
•nJ BASIC C!fOV.ll!I on tM d"l tllf by 11~111 • Wiik ~ ()". rua.....K.E 'i' ud MENU pro<rtdt }'OU • llll lk 1bihty IO rvn • ny 
t'l'•• •a.'TI en J'llU• ~11knit t7) umrh tilm >n.a - 1tw cocnpu:a &lid :ifir::ubl • 11.nak b y 

STOCK.A ID l Auri onlyl Pricr:S?9.9 5 Oid:enc 
STOC'XAIU pro.,.dn • pownluJ 11C1 o l1ool1 llJI' "°"' IMl\n &nAfJ\11 V. 1th STOl~K."IO JOU a.a 4Uf,U) pow Md fiilwt 
chan 1. 11 • rll 11 bl.I t11at11 • •how:llla1on f0<.& ( &11 &llo ~ loqurm '"°""l J •'1' 11ff:I lad Ofl·bl.lucai voNmc fca-111rn. 
STOC.. "ID .no-1 )Ol.I to u1pt,11 d&ll) d1u With J uflak dnh 'llf •~I.If (•i-WitJ of U9111)1 • 16 "oc-h. lac:l-'cd 11' 
uod dl•idtllll • /WI iptl1 ad1u1unu1 c1pt.)il.iha " •"J ;iro.ln uoaal paclqc' 

S HAPE MAG IC IAN lApplt II • .&SK. d l•krll c only) Prier: S29.9' 
A1 t1J.11• A.• u11h1 ,- !or ~kul,cre1un1 1raph11t11fla~ for tht "CPk· Crn.1 r. tdu i nd ia.-r 11p to. )O\.h•pn • ltich can1hmbr 
ll)('d to dt>dop a.ital! t lln'ln or to 1im~ nttww: r your prosra.m1. " dd 11\11 profru lona.1 tour.hi 

DIGITAL FILTER (AYallti,,c ror 111 COfDCIUlrn ) Price: SJ9.9~ CUMue/MJ.95 O llktllt 
0.0rTAL flLTEI '* 1 ocnpr._.,t dal.t. pror::c:u.iiQa ptOFUI • hktl prmtlu dN uta to 6cMsa It.it o-. n.cr fWKUOll ot 
,booM: tiv. • -· ot ruicr ronn. t. tht ir:qitki:t dalp ll:IOdt' Urw *"Pf ol tM f1cqumqo ua.a1frr t.mo. b IPldlW bf 
dindly~PlllttU&>o.illM...,.-!fahcr~. i.u.-...s..MMa1'°'- si-..lli&.llP1M uodbuadptlilr.tun111.11br 
~o:Umaceclio"VY'D10tsr.,.~1o.tltes-brtrofpoinu....it in11M~. n.. raun ..,.(lClt'-allt&bo bc 
1IDOOtbld .,;rJi 1 Haaaio.1 tllflOion. ~ addiDocl, m111d-1UfC lull~ riltrn IBI) ~ tdcdtd. fCltlu'"tl ol DIGITAL 
nLTER i«NOc pfolliq of 1bt 4'111 brforr &Did aftu fihcrin&. u ..ca u &p&a, of lht cbo1C111 film h1oaioru.. Abet bidwckd 
uc~I U!a ttor...,, rcuif,.'IJ llld ediliq PfOQl!d;wu. 

DATA SMOOTHER (Not AHll•ble for Ami) Price: Sl9.9~ CH1eur/SU.95 0 1,kcllc 
l\.h 1J)fdal dall llTIOO(hll\I proaram IMY bt 11-ltd 10 r1p6dly !Seriv1 uMJul ln fot1N11lon f1om aoUy tNdnnri and tniiMCrint 
dlu • hl(tt "' cqll&lly 1pil('Cd. Tbt .ol1 wau !t*1111 n c....,... 11'1dq.rMand1q1 o( rb, u wrl.I &1 llnOOIMd ritv and l«Qlld
ckri"*'"'' cakvla lion. Ali.a lndud(d U 111~ pklt1lil1 or tht lnpvl dlU &rid MMIOlllcd reu.oh.t . 

FOURJER ANALYZER (Anlt1.ble for all comJklltn} Prier: S 19.95 CuuUtJS2l .95 Dilkclte 
Uw t.a Pf'Olt... IO tumi.. the t..:;:~ 1pm.:!:1 'of u..ictd d11r1uo. lllnlh. Tllc prosru. fw11m 1111om&iic M:lin1 • ad 
filomna ofthl lalNI d.&l4o Md n :udu . ..,.Kric:al~~ lM 111.&iytlldC'Ol!lpljaud Pl.l.ta"&l la 111d1 ~ &.1 d«· 
UOllCI, c;ommuckal:iou and ~. 

TFA (Trudtt Functtoa Analyur) Price: Sl9.95 Cassc:ur/S2J.95 Dl1kcur 
111Ztb 1 ipl:'Cialadl•'VC~Whidt1N7 btgscd 10.....UU1f r t.Mua111 ftl' f~of 1y'llPUJUC:!I U ho-fi 1 ~pllf1tr1...CS 
rilunby~ lbdt t~ 10 pultrd.tt . TFA b 1 n-.jor modifaLJOl!ol FOUllEAANALYZE.a udtceWMf.tl 
~q-«il:ated dedbd •tn1.1t Jot ·trt:qUf:lllCT ;ib .., -a asdl11cd.odq ltsrllfltl. ""'1tcnal FOURIER ANAL\'1.ERhdt· 
'4nnS for ntualional Ind 1ein 11iric vw. T'PA i:l u awnrc:rina cool. A...U.bk ror 111 compu1rn. 

HARMONIC ANAt.YZ E R (Av1ilablc for •II computrn ) Price:: U4.95 Cuuuc/$21.9, Dlskr11r 
H"RMOl'illC ot.NAL YZEl wu dnilrwd rDf 1tw 1ponrvrn A/UJ~ 1 or rtpr1 lth r •1vcl0tml. Fu111m tlt(llldt d•t1 file 1mc1&• 
1MM, rdilil\I ud l tol' '-"/ tnrlrtaJ u wdl udlu u.diP«Uum plouin1. 0rw pUtKVllrl~ uniq11t fadUt, h 1hat 1M lntNI dlU 
Dt1d 0ot bciqll&Op ~or lnordrt . Tbcori&iuJtbu blOf"lrdltld• cublc ICMlwbl1trp0lltion huwd 1ot1u1111'K d.111 l'lk 
rtiQUU"ed b, the FJT ..i,otkMI. 

FOURlER ANAl.'i'Zfl.. TfA ud HAlMONIC ANALYZER,.. , br pur-dWtd toaft1lrr for• cocnbl&cd pnct ol U l .O 
(thrn:wse.m)u.d W .,, ltlu"eitdhl.cnt11. 

REGRESSION I (AY1il1ble for 111 computm) Price: Sl 9.95 CuuncJS:H.95 O iJli:euc 
llURESSK>S 1 n • lllliq• &ndincrpt:ioalft')'~~ au '4'&J'r:tl ··~··nn-, r11u1.1 protf'l-l!I 
feani.ta~•n} tqpK'tV.111Q; u 1llCOrll*tiedcarct~ OJ)lioe:1ata1e:1Un-t ilittTl'l&llibrlt)of~oqlum'­

llOfU;dll.ll'druu: 1~d.&u.CWYCud1~ ~Uftl: •1U1ttstocaiaul)'Rlltr.l&&Dd&tddrriwoa , r.ort1"'*'(0tfl'i · 
~. nc .J ud 111.m n•on . I• ldtJ•IOCI.""' lilJ nwiy tor tntd witllowl rft9imsf llM d.11.&. REGl£SS101'1 I ~ ( t:rUlt'lly IM 
COUICl"lloot propwn Ill u:ir 11111 Ul&l}'lb IOltQlf libc lUJ . 

REGRESSION 11 (Av•ll•bk fot •II computtnl Price : Sl9.95 CH.sclle/S2J.C15 01,11.tllr 
PAJ.AITT k ~to hudk th- Ult'I In wt.id! 1tw ~&rllfltra ut 1mbcddtcl (pou ibly ~Ir) In !ht f'llhnj '""" · 
1io11. Tlw wcr limpl) lnicru the funaion.11 torm. includln.11M pvllWln• 1°'111, AUi. fte . ) u ollf ot "'°'' BASIC ~mnt111 
llnH. 0..1.1. rt:111!U 11,11(1 rnklu.ah !DI) br manl~td Md ~tlfd II • Ult R.ECi RESSION I. Ute •rolE..'iSION I fl,IO 
pofynomi&I f11tlna. and P"RAOT fOI' tholt ~ f11nnkwt1. 

MULTIUNEAR. REGRESSION (MLR) (Avmlal:* kr .a compuun) Price 524.95 Caslcur.oS?l.9' ~ 
MUi:l 1 protic:uiorMIM>ft•11'P111CLlfclor&Dillyriqdll.l1CU~l•00t-rtitldtf)'indl'pmdall•1n1bks. lmoda 
pnfonniq tl!c t.Jic r""""°" ~. IJW ~ 11,o pr~lda e1S7 IO Ul1' 4&11 IDJ.t}', ltor ll'l' . l~and~ 
fuiaiom. In addn,on.11M tllCf IUJ' iA'tnasa&c lbt tolvtiol by w~r~ f011llC uidc;lcndc:nl o-.nab&a.. Tht 1111•bcf ol 
~"lll&t*alad111U .U.&tlimMed-.l)by 1M 1¥&iatlk_, 

IEGU.SStofrl J. 11 l!'ld MULTil.INf.AR RECillESSION IMJ' br C!Ot~ 1()fnhn lor Ul .9' U•tft C&IWllt'll or ~J ·~ 
(llun dWrUfS). 

ANOVA tNoc •Hll•ble on Atul cuKtte or for PET/ C BMI Price: SJ9.95 Cnseuc/S4J.•U 011.._ettt 
In 1M put IM Af'IOY" 1111&1..W• of ur~J proerdurt hi.I bftn liml•td to 1br Wat ~trwnc (omp.11tr1. ~ 

~~:r~~!~i::: ',~:::. ~~:; ::":..:::=::,~::= ~~c:::;::i: ;~~~~...f~~I&~!=~~!: 
lhoW unflll'lliliv ..-.111 "'"IOV" , Oo not...,,...,, The 1C:CC1mtJMirioa ~talion •U wrl11tt1ill 1 1111orW fllhiorl fby 1 pro­
fct10f Vi lbc wibjorcl:) Uld W1"0U IJ- UI P«Drlil i:n:odlaelioo 10 lbc 111btra. A«oc:apuJUlf Al"O\'A b .. •MppC!n IHO.,-lllrl ftH 
buildiac llM dll.I buc. lnd»drd 11t M'l'Cl'a.I COllYCDirn1 Jra1111n mdlldi-"'I dill a!llina. ddctint ud 1~11141 

BASI C SCI E NTIFI C SUBROUTINES. Volume:t I and 2 !Noc av1jlAble ror Atui) 
OYNACOMP b !hr c:u.kul\o t duuibulor I« tlw 10liwur lrytd lo 11M ~ ccw SAS/C 5CJ£1'(11FrC SUIUfOUTl.'olE.l, 
.,,,......,,~Jb)r. Rud..daflldher 1Chrrt1-ua8Ytt-...,uw1 Tbcw1111t1rownahlvrbetll~1U01dilll 
IO~. lodr.lded wldl ad!~ h I l:llCW tl"Oll- -tlidi 1tlini llld daaomlfatn~ .ubrovtllW 

Y•-1 
CollcctA>ll 11 : ~: ud J • o.t.i aaJflllKUm ~: (Ofllsik-t UI~ and ftma»m 
Col«bocl #'J . Ollptn ' • fatcadird enaui.\ aad vt:nOf osiirra.i-
Colkaooio ll : Ou.ptn1 Jud ' · aMldoai awnba ,nwr11ot1 Cl"oU&on. C.1.1JU1.11. nc .1; 11mn • PfJl'O-Ufll9illOll' 

Prke ~ coHrchon. S16 9' Cuwttc/S20.9S O i1kcttt 

All tl'ftc ct1Un:uoni ~ 1va.illbk b 544.95 ft.tnir cuwnal Md SSl.9' lf.hrtoc ~I. 

v•-1 
Colkdion I I : Ol.&pttl" I · U neu, pot)'ftOftll&l. ml&lt~. peJIUllClric 1cul lqll&tn. 

Coll«tioo #'J : Quptn] . !icna •PPI'~ 1rd1nlq111:1(~ lawrnoon, rtvmiol'i . tbltlina.ne .I. 

Collodion I) : Chaf'(C'f J • f11nnioaal 1~ I:)' tttr11ion 1114 riminion. 

~''· O...p1tr • · C09lDIC~tlOu\lonon1C'lrir".hn:iintiok . uPl)MIUl&l 1ndlosatttlun..::,,....__ 

EDUCATION 

HODG E PODGE IApplr 4 8K and Atari d l1ke1u on l)I Price Sl4.9' Ca.ucrwSl.l.93 Ois.kcrle 
In HODGE PODCiE bf )OW duld'1 tead'ICT . Prtwtt.1 1-11r U 1 on )OU! Apple will ru11h ,,., 1 11ilfntnt Md mtnsuma ''h.ap­
c•nun1.. rsta1td 101tu lntn or 11umbtt of ttw d'lo:l.otn l fl , Tht prcanm·1sraphin.roior i nd !Ollnd 1tt1dcti&fl1forchildrt• 
from I.I("! l •l 10 7. H ODGE PODGE 11 1 non·1n1lmld.l.t1111 lfKllint dcook c • l'udl brinp I IU'"" dllSMflt.IO:'l IO tl\t iu.e ofrorn­
r.u1tn 1n nh1u11o n Src 1hr c~cdltnl tf'o1e • • o f th l1 •tr) popullr provam on l ~FOWORLD i nd SOrtA LIC . 

T EAC H ERS' A ID E (Aini only) Price: SIJ,9~ C usruc/Sl 7.95 Dialu::ne 
TEACHEllS "!DE con1lm of lhff'f' ti.,u; rnoJuln (Ont1j,j1fd 1n OM prop1m. The rlt11 llt0d11k p"°"lda addition and 1uf:>. 
lf&C'llOfl fotrt"'" a.I u 1,-u1a ""'·d1111 dilrOC11111r TIM Met)ftd IMldllk con1•u of inMltlphallon probkm• In •bocA 1hc 11udcn1 
nut bct"i.rdborllofl UKflA&l 1n1• n 1ndrotoa 1br111blotal &A1•n1 mtllclo"I ltandpto«duirt 5t<frnlk-rrllofcOC11p6r'uJ 
.,, PJO"U.fd hnr II~ Tllc: 1)111d moJ11k COftUll)Of lll•lWllll problmu: OIM p&rtonr.l&tlt •llCf fta.IWt olthcdm:llOG modllk 
.. •h.11 Uw-hfla ll.&Ad dl•lliofl 11.rp1 c.an br ll1tplt,._,,aion.. • 1111 tl'IC rl:ml.lll4a- '" orOn 1octcu l) """-1u w proadllff' bf 
d .id'I l!W ~ rl dm•i'd IJ~ TIACHEl·s " 10£" - llW'fd)' I dtiD. IN! fll.hn • lc-amllll: apmmee:. 

PH AR MACOLOGY U PDATE ( PET o nly) Prk e: Sl 69.95 Cuuttr/Sl49.95 Disk.car 
ll111 11 DYSACOMP'1 (i;r11 ~ wiff<o.11r ftlfl ff# tbt imdaaJ proftwOf! 1-r a.ir ('Olll1A1J). PHAl.MACOl.OOY 
Ul'O"TE • 11 • n.lt t11 t) I R.N. &S a mu1m ptOJK1. • 'llh W&.dof 1;ncldfLa~ UICl &11 drcuoaia~oaot. 
tlu\~ ~..t (omnu11• opa.:u. T'b c fir11p&nn •:OOp&,1cm.unW-tiici!!~'Mkd imo II \CIC'lioM. Eachoftbn.t~ 
riro..da botll conror 111!om:.ltion ind prrtMc qlH'.luom TtlC M'COl\d ~ ronsitu or 11 pre&tam. tlw a.it hyed 10 tM '"1 
Ind •l'l icti 1~ 1hc dq1"' cf ,-out W1dc'11nnd111,1 11 f 1hc 101 nwn1&.1 . TlWPK...,t nu 11~ f'duclf ionll •a.lllf ftH tbc brsin · 
nio t 1111dni1 o • tll &1 lllr ;11or" 1"10fta.1 in tr1nttd !n an clricocnt •17 10 rf'l icw l1!d 11P11a1 r 1\11 ot hf!' • llO'J>lrd, r. AHil1bk on 
ni1M11n t\L)OI' d11~n1r . 

TEAC H E R'S G RADE BOOK ( Apple 48K d u• ll 1ln1le drive l Price: S49.95 D11kc11r 
ff.ACHt:R ·s CilAOEBOOK ll. ~" r-.s1-d protrcitd l l'COfd · ~ ftPlll.I l)"lml ror lflC cllwoom 11 tupporu •Pio 
n1,... uwn, Hid c.ch llMf lll!.IJ 1U•r d111 f r.>l 11p10 nine ct.au.non - dtU 1...,1fl M11 to9011udc-ou pn cl.au). Tn:ioc:ll iilfQnll.I 
IOI • tlld l tu to. mttl'td, Nilt'd Ind p!CK~wd intl\ld.r\ lo.kn. 1bwncn &nd 1tldc-t. S.-raat) t1P0"1 IMJ be dupll~ lfHI 
lllt~)OI' pnnl.fd UI "UlOlll "'I)'\, • 11.h J UlOllll UIC •ftflllcd 1~"11lJ11.ud(l)llo'll'J"U)QIO lirttn p16ft. Tl\asfll.ftll 11.&Sbfm 
tnif'd l ufDCll •ptOOfrd•1 UI lM dus ni • ai llfUN'al 11114 tt both IO'di-• TUltn and ....04oc'Ontmlcd 

-ORDERING INFORMATION 

"II otdC1'1 ur prwn~ a nd 1tupptd • 1111111 "1 ._,.. Pllfl.w fJlelow PIJYW!ll '" nhOfda i nd l.ctudol tht I PPf'CICJl' lllt cocnpo1rr1n 
forntatx.i II Pl)'V\f tl1 VISA or M&Sl.("f Cu4. 111tludc lb 1wnbcu C111!1 CaJd, Pwdl.aJC' ordcn ICClrpl.l'd. 

All ordcn U:\tflldiq boobl Ut Wftl f"lf'll C9J.a """"' 
0--111>0....•°"""" IO'lb •,._ •~Jr:w~~~-~)cr~. DrllindmJo:Mrlt~ "~'4UI""""'°'" 
1·· cr1MU... 

~~~~:~s,1ci:: =~IC~''" lor ....,,, . .. °""'°' 1,tnk UHM 'Oh MaOfcd Cf' fM lotlllllJ Prco-· nin vadcr 

Ho" C PI M m.lJ 

1'11 i.oll •a.ir u-111.fi blt on 1·· CPI M di~ k • n Ut0 •• .ii.bit°" 5 ~" 11ish. ~II Slu and 01.bon1t for nw . 


~~~~·:~g~~A COMP PIOf:Taztu 11 ~I Ice-al ioll• lt ' drs.lct Wnu lor dnailtd Ontriptiofu o l lhec ud otlra Pl"OIJUU f1om 

DYNACOMP, Inc. (Dopt. E> 

1427 Monroe Avenue 


Rochester, New York I 4618 

24 hour messaac and order phone: (716)442-8731 • 

Toll free order phones: (800)828-6772 
(800)828-6773 . . . 

Office phone (9AM·,PM ESn: (716)442-8960 

CoDirctloo 6' · ~ J • Tlbk ~. dltfn~ ud la"'11'1l!Oft I~. LaGlu,r. 1pl11a) 
CoODttlDll " · O&cittr • • MtUlod:• for ~ IN r.,..J roou °' IMC:Stom
coaim-n· ~J . MnJlod.l forfllldlftalM~• roouof llillniOll~ 
ColJrC"llOO II Oapttr I ·~ b) ~ dacftl. 

Pritt per coOtttk>a: 11• tt CUICndSll.9' DlU1!11; 
Alitichl ~1 vt •'"aillblc tot 199.9' lt:IPI CUICUell ) and 111'.'1 lnf,tll c:nh :na). 
lka.u:w the &n u ~a wiuJ I*'! or tbt doaimmwxJo.. llASIC SCJE..'>"TIFIC SUIUOOTINO. Yohl- I tMJ I lllC 1v111.t.blr 
fr om DYN"COMP: 

BASIC SCIENTIFIC SUBIOUTINES. Vol I m• ~): S\Uj • n e post&fC 

BASIC SCIENTIFIC SUB•OUTll'ilES. \ 'ol l f'NO pqal: UJ.9S • I UO post..c 


SOfTNET (Apple 11. UK. dl1kc11e onlJ I Prier:: SI .?9.9 ~ 
sorn.nru, bl •llrd 10 crau ..addl orliq.W ~ ,,....... 10 ~M,w, 1twir Row pn-fonn.Ma". Up 10 l.)Onode • •II 
11p 1e1 l)Oconnon111, riremu,..rbrUlllltcd, udltlOdrh ..., bl C0111~10 for111,e1 W.,n~tlyouMc i."Of'otd 
m • atn" d.idob..do. 1)'1111111t. '~ l\aid no- r-ob6mu. bwld-. plllmbilf . Of -.a., UN&uon1, 1hit it .. ws.i ...r,-w

"""· 
MATCHNET (TRS·80 only) Prier:: S 19.9~ Cuwu/S2J.95 O i1kcne 

ltoftoi td.aC..YJ tolln&trrrf,opla&U u L. Pi or T ~..,-• rot 1 paniNlv~T...r 1 ft- WlllfWt_,.. 
MATCH!'<i"ET ud ,vu wtU lla•tthrQ, frequc11CJra.pomcud rnm-.coclr.amu tor uy of r.do-c11W1U'.-. llft9'or•.1. 
You i:ipa thr IOlllU ud load~ and MATCHt.TI tlk'\tlltn tM a. C. llad l ) .-aloaud pbll ll04/ot prinu)tbl: 
l!eqiM:Dq rnpocm ud rrfi«tiollconrx:imu for!Clldt!CQO.r~ Thi 1~orthlt PfOCl'UlraMmbcn • llm br 11w 1e1 

do lhJs "'7 bud .nc looa MATatNETI 

ACTIVE CIRCUIT ANALYSIS (A. CA P) 1'3K Appk o nly) Price~ S)5.9.5 Cuscnt/SJ9.95 D iskene 
W1111 A.CAP rou m1r IAllyu UM rnpotlM o r u:i acthr or paulvc componmi rilnail , Thtdmlk ""' brprobcd M tqllolfllrp. 
ln t~. aad tlltrmi.aln1~·~•1cacb C0111ponim.tjv.«11111~: lkr1~llCl'IQ'r~of • NUl'ot 
.aplll'lll' iur bf ocaplc\d) ~ ..;u. tllC*l IO bOl'Jl Mtp£iiudiii Md pew. , In llddldo•• ACAl'Pfin-u • latlwc:a.1 
~of1ht ,._. t1r•ok&ctl,......whidl11'Ml!l from ...,_•ll\ldoculn!MC'ClllftPOMIW.."CAPb ..y11 1iranud 
UM. Ore.it 4c1criptlOIU ..., br ......s ouo QUCIU or dl1hut 10 br f..ii.ed ai 1 IMcr llllM for U«Ulm or tdlcilq . A.CAP 
lbou.ld br P*t1 °' '""'l' mw oaa.-·1 ~ •bt'vJ. 

LOG IC SIM ULATOR (Appk only;. '8K RAM) Price: SJS.9~ Cusctu/S J9.95 Did:cne 
Tea )'our~ disitaJ \opt: daip wU rape IO aiwai lft of~ todsamint bow-0 ck drnil will~· Tlt 
~ .tidi IMJ bl' dm.iaud _... ..acpr Dpa Ah'D. 01. HOl. EXOl. EXNOR Uld NA.HD p&a. .. ...:a u ia·
""°'· 1-t; ud D nip-Oop1. ll1ld -.....aou. ll!pltl ..,. br dod:.S ii -ic.!t .-.,,;a. dod c7dr laFlu/~ Md 
dda11-1brillluodilad1oproblf«~-.dnoroooditiom. A U....~kw &11rsi- ..ofl90da-,bt~ 
uliq HlllS ~SI"" J'OlJI bre9d~ 11.til tM c:imlil ii cllchd It)' LOGIC SIM\JLATOR . 

NUMBERKRUNCtlER (TRS·IO onl7) Prke::69.9' Ca.nctte/S7J.95 Dhhm 
Thil proput b llw DOIC ~n~ IM!yra .,.-.. u .U.!Nt lot ta. Tas.f0. 11 a.Modlt • p to lJJ ciauM'b, a.di 
MC l!.lriac • dJ. dl.&tlCUt ~. II lndudtll compkU d.u ediU., facilid"' -S c:oo~1 dWi iD tNllOVlpW e199Wll1J Thr 
~•.-.U.blitan m.Jdpkll-..rrpaei.oeaadc:onr1&doa ~orn.id11&1a..dlt&ulMlll-1o.1oMnltlllli"' 
.,....,.. ~. iDctudq uil -mi., ..t fDOl'e. Thr MlpOOl"Uq ~ ir. ~ -U ...,._ltfl Uld -.dJ 
orpaiad. lad i.aicluda ~ ....... daaibt tlte ·~ PfOC'ldwu 119lW:I Ill tllc P"OSJVD. 

STATSORT (TRS·SO only) Pritt: S)9.95 Cus.cttcJS.4J .95 Di1kir11e 
STATSOl:T~ oflt--.l-.--CS~wllidie.Gowt.llitl.ICl"IOcna&cfbrdd.crtil.-....l.f-udpnat 
raa.~>_,m- • • ,rdd...t~...tyzrt-n.-.. ---... a-.. ...-.a.llMldatd9C'l.at-1 
w..u.a.d d.llta. STATSOlT D _., docu--.d ul!cmJ !0-. T'llt-ac -V. m.Uobr ~ tot:n111t 1 d.lu 
rn- -.kldl ca be rad II) 1• Radio ShDct: M..--d Stati:tlic:ll hd.-. 

STAlT£5T( Not 1w-ail1.bleonAtulcu1tttcorfor PET/ CBM) • Pric:e~ s 19.93Casunc/S2J.9.5 Dhk ene 
nil ii •~ i.lllTCDICI l*:htlll ~ llldp ,_mile ..... 0.0.-. '- U. faa ol ..-W.11. la• IA!nDni..., fl llrloOll 
rouc. b.w Uld Nl cl.1& r.. ud ..- LIM dil'f- ._ - · •W.. ud ~· ST" TI'EST wil U.O prrl,,.,. 
~ _.,.... u -Uaa OoU-CIOl'fdalioa Md ........ nb--dnntduwakal wotklilllnil' i1 romitcdou1wilh1 t ll1 
tQiwt ~1e:11ud a (\llli.t-Ud"'"""J11Adoail&lllpksmn1 tol' . TM:lkonamrnll.doft b •n11mb1 a talkttfl'r. 
fcuor orbo aViidn )'Oii i~ llM ..-viov.1 1au. 

ABOUT DYNACOMP 

http:Cus.cttcJS.4J.95
http:Tas.f0.11
http:Ca.nctte/S7J.95
http:Cusctu/SJ9.95
http:Cuscnt/SJ9.95
http:MATCHt.TI
http:Cuwu/S2J.95
http:d.idob..do
http:pn-fonn.Ma
http:i.oll�a.ir
http:Cuuttr/Sl49.95
http:PJO"U.fd
http:Ca.ucrwSl.l.93
http:Cuwttc/S20.9S
http:C.1.1JU1.11
http:MULTil.INf.AR
http:rnklu.ah
http:funaion.11
http:CuuncJS:H.95
http:udtceWMf.tl
http:pultrd.tt
http:Cassc:ur/S2J.95
http:CuuUtJS2l.95
http:CH1eur/SU.95
http:CUMue/MJ.95
http:prosra.m1
http:pro.,.dn
http:TURNK.EY
http:al"lfnttdu11l11y1Y'litm�h<'flMm1u1UITlltllllf1JOdthlr~of1Mcon1.-.11of~J.2111d).Jd
http:111i:uar.un
http:tn.nllo.11
http:11.UOl.IA
http:110ft�a.it
http:drmorutt.iN
http:C1111u.lu
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C II P.R.\.C .E. lor 
a . n name 

big savings o_deo 
puters . v1 

com tte recorders . 
casse name 
car stereortable radios 
stereo, porecorders . 
and tape answering
telephone . · s 111deOmachine . nd 
games. tapes . a 
movies. 5ea.oo 

e '530 datassette.. $2s9.00 

COMPUTE! August. 1982, Issue 27 

to grade twe n ty p rogram ming so lutions your La k 
would be easie r i(a ll the tude n t ' p rogr am we re 
fo llo wing gene ra l rules and were easy to unde r­
sta nd . If a stucl e m progra m is ex tensive ly com­
mented wi th REM sta tements, if a ll th e subroutines 
a re clea rl y icl e mili ed , if th e " !low" (the path o r 
exec utio n) o r th p rogra m is straig h tfor\vard a nd 
obvio us - the p rogram can be mo re easily ana lyzed 
a nd e \'al uated . 

Also , stude nt s \\'h o a re first learning to pro­
g ram might find that th e addit ional , form al rul es 
or structured p rogramming a id th em in g ras ping 
th e el em enrs or prog rammin g. O n th e othe r ha nd , 
o th e r tude n ts mig ht find the sam 1·ule cumbe r­
some , an un ne ·essa ry burde n . Beca use prog1·a m­
ming is both a scie nce a nd a n a n - it co uld be ta ug ht 
e ithe r way. Some stude nts mig ht profit fro m com­
pre he nsive "laws" wh ich musr be foll o wed ; othe rs 
mi ght need th e crea tive f'r e do m of' th e a rti st with 
" rul e.··· kept to a minimum. 

It's Your Decision 
Clearly, thi s distin ctio n be twee n th e improvi ati o na l 
a nd pre-plann ed prog ra mming styles is somewh at 

a rtificia l. All programm ing invo lves SOI/I(' rules 
which mu Lbe fo llow cl if th e program i · Lo ,,·ork 
corre th-. Th e hea rt o r thi s issue is d ecidin g how 
man y n ;les, how much form a lity is useful. (~ena i nl y. 
those special situa tions in vol ving g roup program­
ming , such as th e classroom or professio nal pro­
gra mming teams, are o pe ra ting under special 
constra in t which require specia l rules. 

f or th e 1·es t o f' us, the be nefi L, if' any , o f th e 
,·a rious structured prog1-amrning noti o ns must be 
de te rmined on a pe rsona l basis. If inde nting your 
loops he lps you in so me way, by a ll means do it. lf 
you need heavy REMet rkin g, R EM li be ra ll y. If yo u 
think using C OTO is pe ri lo us. a rnid it. Yo ur pe r­
sona l style will evolve. a nd you will natura lly use 
whal you find useful and di scard wha t you find 
un necessa1·y. 

BuL be wary or the idea that structured pro­
g ra mming (o r a ny oLh e r "solution " to p rog ra mmin ff 
tas ks) is a cure-a ll. A · Raeto West po ints o ut in his 
book, Program ming flu, Pt.."TICBJ\l , " ... th e sad fac t is 
tha t a n y complex program will rema in complex in 
whatever way it is writte n cl ow n ."' © 

. 400 rnusrra ted. commodor e computer . . . . . . 575.00 
Atan m· ;...tari 400 tiom ram recorder ..... 

VIC 20 nome co 5249.00commodore . . ... . . · · 
puterd·~;~ "i2.1' super e)(· .. .. .552.00 

commo ... · · · ce guide 
pander .... ;~9;~~~ers releren 515.95 

commodore p . . . . . .... . ..... artridge 
lor VIC 20190, ;...venger game c522.50 

commodore . . . . . . . . . ander 
lor VlC 20 .. ·,·.; ..; 6Kmemorf e"t97 .50 

Odore11 O ....comm 1 VlC 2 · · · · · · s imon 
cartridge ~:ware ;...ssoc. Ultra .$6.95 . -'• ~ • 

Co~~~=rc~~ridge lor Vl.C &vlJ!" • • • h MA 0236820 ..... 
9 Mon -Fri . • . cOMOBB2, Randolp ,

0 
1-1ours· 9 t 10 to 5 sat 67 T~e~ed~D~r~'e . .~ ";...... 

Atari 4'0 psrotagr Ra·1ders game 540.00 ,.. ,

Atar~~r~dge ... :M·~~ ·9~~~ ....... 538.00 


. 4022 Pac . 
;...tar~artridge .. . ..... ·~~; i<.\ t . . . .. 556.00 

. CX483 Program d programs 
~al~' for peripherals An after 8/ 31/82 • v 

a . t to change ~ 
Prices sub1ec1>11l (""' I .,. 


STATISTICS 
FOR 
RESEARCHERS 

R- STAT 
Friendly, easy .to use, 
well docwnented. 

INCLUDES: 
• Da tabase with tra nsformations 
e ANOVA N - way 
e Analysis of C O vana nce One - wa y 
• Stepwise Multiple Regression 

(with R1dge·regress1on) 
e Univariate Stat istics 
e Mulitple range tests 

e Crosstabs 
e t - tes ts 
e G raplucs 
e Menu-driven 

DISKE'ITE 
&MANUALS 
Specify SK, A•, or M icros oh 

ATJlRl®DOS 11------, 
For a FREE Brochure or further 
inforrnotion please call or write . 

P.O. BOX 1035 
COo CENTRALIA. WA 98531 

(206) 736·32'0Dso 
VlSA 6t MASTERCHARGE ACCEPTED 
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This personal budget program is designed for the Atari 
with 16K and a cassette recorder or Commodore PET. 
Tu adajJl thr program lo ApjJle or VIC, see the acco111­
j>a 11_vi 11 K 11 oles. 

Household 
Budget 
Manager 
Ric hard Ka lagher 
Vienna, VA 

T his program will allow you to enter and store all 
of your household check and credit card expendi­
tures. You can allocate these ex penditures to budget 
ca tegories that you define, rev iew selected portions 
o f your ex penditures , perform searches , and calcu­
late sa les tax. And .you don 't need a disk drive to 
save the data! All data automatically becom·es part 
of yolll· program, which you save on cassette at the 
encl of each session. 

When I first tried to write a cassette based da ta 
storage system, I found that storing and reading 
data from the tape was not only somewhat unreli­
able, but painfully slow. However, Bruce Frumker 's 
articl e in COMPUTE!, August, l 98 1, # 15, solved 
1he problem. By using the "dynamic keyboard" 
technique, this program stores any data yo u ente r 
as part of the program. You just need to SA VE the 
program on ca sette after each use. And you will 
find that the program will run faster than a disk 
based system. 

In order to sa\·e memory for data, there are 
not man y RE 1I statements in the program. Lines 
8- 11 3 initi alize the program variables and fill the 
array P \\" ith the \·alues in the DATA statements on 
lines 200-230. (You cou ld put thirty zeros separated 
by com mas on li ne 200 to save typing, the first time 
you run the program.) 

Array P conta ins all of the saved balances. P(O) 
i the line number (minus I 0000) where the next 
set o f data will be written. P( I) through P(26) con­
tains the balances in your budget categories. The 
index corresponds to the letter of the alphabet. For 
example, if you have a category called " Insurance." 
it ba lance is conta ined in P(9) since I is the 9th 
~ e tte r of the a lphabet. You could , for example, 
mcrease the balance by $ 100.00 (if you made a 
mistake) by hitting BREAK after the main menu is 

displayed, typing in P(9) = P(9) + I00.00, hitting 
RETU RN, typing CONT, and hitting RET RN 
aga in to start the prog1·am running. P(27) is your 
checkbook balance , P(28) the last month, P(29) the 
las t day, and P(30) the Una llocated Deposits 
(ex pla ined late1·). Line 232 contains the current 
year \\"hich yo u should change each year. 

Line 999- 1999 contain the main menu. Line 
11 55 ·ends the program to a give n subroutine. 
You sho uld be able to determine how each sub­
routine works by stud ying the code and the de­
scriptions below of what each option is used fo r. 
Just remember that most decisions a re based on 
the ATASCII code of the first character of a gi en 
string. 

The budget system is simple and straightfor­
ward . First you decide on the budget ca tegories 
you would like (e.g., Household, Automobil es , 
Savings, etc.) When you write a check, the computer 
will subtract the amount from the budget category 
and from your checkbook balance. When you 
make a purchase with a credit ca rd , the computer 
will again subtract the amount from the budget 
category, but it will add the ame amount to a 
credi t ca rd escrow ca tegory. When you pay yolll· 
credit card bill , the amount wi ll be subtracted from 
the cred it card escrow category. In addition , you 
can sea rch for and display the information in many 
diffe rent ways. 

Setting Up Your Budget Categories 
You must se lect your budget categories and the 
names of your credit card escrow acco unts. There 
a re l \\' U restrictions: 

I. You can have a tota l of 26 categori es. 
2. The names of each category must start with 
a different uppercase letter. 

For example , you cannot have "Mastercard" and 
"Medical'' but you could have "Docto rs and Den­
tists" and " [asterca rd. " I recommend that you use 
a small number of budget categories (i.e., 8-1 5). 
For exam ple, I include my mo rtgage payment, 
utilities, and m<~jor house repairs in one category 
called " tilities" - but the choice is yours. 

Similarl y, yo u can hav a epa rate escrow 
account for each credit card or you could lump 
them all into one category called "Credit Card 
Esc row.'' Agai n , the choice is yours. 

T he DATA statements in lines 9000-9500 
contain the names of the budget ca tegories. You 
can use these or make up your own using the above 
1·es trictions (remember to begin with an uppercase 
lette r) . The order of the categories is not important 
(unless you want them in a particular order). Be 
sure the last statement is 

9500 DATA END 



To Order Call Toll-Free 
800-424-27 38 

MOUSKATIACK 
From On·Llne by John Harris 
You are Larry Bain, ace plumber, trying desperately 
to finish Installing a pipe through the dangerous cor· 
rldors of Rat Alley, before the legendary man-eating 
rodents can stop you! The last plumber that entered 
disappeared without a trace, so be CJ!iBful! 
48K Disk,~ vtu-t! .:io;c/ 
Now Thru Sep. 1 You Pay Just $27.98 

From Synapse by Mike Hales 
Large drops of "Slime" fall from the sky onto your 
ships. If on• drop hits your ship, II wlll alnk. Use the 
triangular dlverters to aim Sllme Into buckets on the 
aides of the screen. If Slime falla Into the ocean, the 
level of the ocean rises. When the ocean reaches the 
lop of the screen, the game la over, and your score fa 
calculated. One-player game with excellent graphics. 
18K Tape.or Disk. $29.95 

~i{
NAUTILUS~ 

From Synapse. by Mike Potter 
T~layer Interaction combat.game: the underwater 
cities and their destroyers against the heli!lOl'llllS 
and submarines. The hellcoptars bomb the ships; 
the subs fire torpedoes at the cflles and surfaea lo 
fire at the destroyers. The destroyers fire at lhe hell· 
copters and drop depth charges on Iha subs. They 
can also lower men Into the ocean to rebuild cities 
hit by torpedoes. Top and .bottom halves of' screen 
scroll separately for mal(imum ffeld of play. Great 
graphics. 
16K Tape or Disk, $29.95__,"--., 

1111 
DOMINOES 
AND CRIBBAGE 
From Greatlve Compullng Software 
Challenge your computer to a game of draw Doml· 
noes. You can repeat or alternate draws, but you 
have a prelly tough opponent who knows all the 
rules! Or, can you beat Iha computer In Cribbage, 
and be the first lo peg twice around the board? An 
exciting challenge with graphic display of board 
and cards. 
16K Tape or Disk, $19.95 

PACIFIC 
COAST 
HIGHWAY 
From DataSoft by Ron Rosen 
Fast-action game with good graphics. You must try 
to cross the Highway without gelling hit by the rush 
hour traffic. Once across the highway, you must leap 
from boats to rafts lo cross the Pacific Ocean. One 
added challenge: you're a tortoise! ~.~'?A%/ 
16K Tape or Disk,~ ~~ "'· 
Now Thru Sep. 1 You Pay Just $23.96 

ULYSSES AND 
THE GOLDEN FLEECE 
From OrFLlna by Bob Davis & Ken W1Utarn1 
The aetOng Is ancient Greece, and you are Ulyaaea. 
The king has assigned you the task of retrieving the 
Golden Fleece, kept from men for many yeani under 
the protection.of the.gpds. On your joumey, you wlll 
encounter the song of the Sirens; one.eyed Cyclops; 
and the famous wlngfld ·horse, Flegaslls. Ulysses Is 
known as Iha.most-daring a,nd sfl!lled.aeaman of all 
Uma • •• It's up to you to prove Ill 
40K.Dlsk, $39:95 

CROSS.f.IRE 
The aliens have taken over the clly and everyone left 
peaclbly-el(eepl you. You are surrounded by the 
laser firing hordes. In lhla axcltlng arcade game 
your chances of survival are slim, but you can make 
It-If you don't get caught In the crot1flrel 
16K Tape or 48K Disk, $29.95 

CANYON 
CLIMBER 
From OataSoft by Tim Ferris 

Great outdoor adventure I You're at the bottom of the 

Grand Canyon, trying to scale lhe world 's toughest 

wall. II that's not enough of a problem, there are 

three challenges to face along the way: angry sheep, 

threatening Indians and attacking birds. Action· 

packed game you'll reall~~jO_Y:__ <"'- . • /J,,.,O//

16K Tape or Disk, $28:95. ._x,c.¥eo«J/ c. 


Now Thru Sep. 1 You Pay Just $23.98 

warlock's underground empire to recover the treas· 
ures he has stolen. Your party l nclUdea a cleric, a 
thief, a gladiator, A strongman, a maglclan, a wizard 
and an elf. You'"inust select the best character to 
leaCI each par! 01111e adventure, as aach has special 
pov.<ers and allllllles you may n800 to gain your 
objecllYe. Good loek, and-watch out for the TOl1desl 
40K Dlsk,.$34.95 

CONJROLLER .... 
From Mlcrocomputer<;ames (AvelOll Hiii) 
You are 1he air traffic- conlrollar who must make 
qUICk decisions...or you might cause e mid-air 
crash and lose huncfreds of llveal All actions are In 
REAL TIME-aircraft wlll maneuver, use fuel and re­
spond to your commands as a real plane would-the 
computer .won't waft tor you. Aircraft are plotted on 
reallstlc "radar scope." Heading, veloclly and alll· 
tude displayed bn separate chart. Select up lo 8 
planes; choose from 3 types wllll 3 levels of difficulty. 
40K Disk, $29.95 

CAVERNS 

OF MARS 

By Greg Christensen from APEX 
An award-Winning arcade game lhal wlll challenge 
·your·sklll for many, many plays. You command 1he 
fighter· Helicon vu on a mission to Invade the Mar· 
llan high commal)d. The headquarters are localed 
deep II) the caverns, so you must descend lhroug_h 
radar, rockets, laser gates, and apace mines to reach 
your delltlnallon. Once there, you activate the fusion 
bomb and try to get out before II detonates. Good 
luck! Joystick required. 
16K Tape,.$29.95 16K Disk, $37.95 

Visit our other stores: a.wen Comen Center, l'alls Church, YA• W. Bell Plaza, 8&00 Security Blvd., Baltlmore, MD 

Coming. Soon to Columbus, Ohio-


Z For2~:?36'3.~~'g~811 To Order Call Toll-Free 800-424-2738. 
MAILORDERS:Send check or M.O. for total Vi\:\~PAOGAAm ITOAE purchase price, plus$1.00 postage & handling.

4200 Wlsconslri Avenue, NW, Dept. U208 Box 9809 D.C., MO. &VA.: addSalestax. Charge.cards: 
Washington, .D.C.-2001.8 lnclude,aU-embossed ihf~rrnationon the-card. 

WARlOCK'S REVENGE 
From Syoeriifstlc.Software by Butch Greathouse · 
You're lesdlng a group of adventurers Into the evll 

http:plus$1.00
http:Tape,.$29.95
http:Dlsk,.$34.95
http:protection.of
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Splral-bOurtd; $14:.95 .,.....~._. 

For Information Call 
202-363-9797~'!:"PAOGAAm l'IOAE GREAT SUMMER 


READING FROM· 

PICTURE THIS!PIC'IUREATARI THE 

THIS!SOUND PROGRAM STORE An Introduction .AND 

-
ta-Computer 00 
Grapl=llcs·for Kids 

By Moore, Lower and Albrecht from John Wiley •6502 of All 'Ages .00 
&Sona 

By David 0 . ThombUrg from Addlson-Welley
This aelf·paced, self-teaching_ g_ulde will have you ASSEMBI v This book promtses lo become.the " modem replac&­seeing and hearing things on your Atari In no time-	 . la I 

ment for coloring books and cr.ayona' '. It's a leam.Oy­
even If you're a complete beginner. You'll leam to 	 .LANGUAGE dolng nianual .t.hat uses PIL-OT, a simpler language 

than BASIC, a'nd Turrte Geometry to t11ach kids to
compose and play melodleaL draw cartoons, create: 

.sound a«ecta and games. El;lcb secuon teaches""' ,SUIBRO. UTINES -.... -- -·­ create piCtur&s·ln ful1·color1rom-slmple lines to com­
plex angles and cu.:vl!S. 

- somethln.11 new In BASIC, tt:itt most comnJQnly ·usea.;; 	 _ 
computer language. ~ 	By Leventhal.and Saville from O&boflle/McGraw-Hlll 
Softcover, $9.95 	 If you're Interested In ualng assembly language 


qulckly, this book la Ideal. It describes general 8502 

programming metlloda, provides code R>r more than 

40 subroutines to help you Improve your program­
YOUR 
ming akllls, debug or revise an existing program; add 
lnsffilctlons 800 addressing modes • ATARI 

eommandS. With lesson plans and tips for palll(lls 
and teachei'lt.Softcover, $16.95 must The authors guide you through the rudiments Softcover, $3.95 

of this as~bly language In clear, easy steps. ln­
ctuaes full listing and description of Jl502 .mn&­COMPUTERS nionlcs and addressing modes.di 

FOR PEOPLE .,.. ·c _ Softcover, $12.95 ~----. 

By Wlllls and Miiier from Dlllthlum -::: 
Do you need a computer for your liuslness?. Your KATIE 
home? Which ooa would be mosruseful? Which soft:-" ANDTNE _..... 

FlrtJ VfslCalc models for home and office, Including: From Santa Cruz 
lnveatmants, Inventory, sales forecasts, payroll, per- A most Important tool for the serious programmer, SIMULATIONS .-· ~ 
sonal net worth, home budget planning, family In- this book ls·a,htghly detailed map of tha Atirrl'a mem- Atari Version, 2nd-~ttlon 
surance .-els. Each CO(ll8S with model llstlngs, 	 ory-wlth thousands of locatlons and routines. By C.W. Engel from Hayden
sample printed reports and narrative. . _ · Slinpllfles .use of display list, player miss lie and A handbook" cit 12 s imulation games Including Art
Softcover, $15.99 Interrupt graphlcs, plus notes on the new GTIA Auction', Starship Alpha,-Monster Chase and Devil 's I 

graphics chip. The "Miscellaneous Notes" are a find Dungeon-each complete with listing, sample run, 
In t.hemselves. Instructions and program documentation, Including COMPUTEl'S 
SOftcover, $6.95 flowchart and Ideas for variations. • 

Softcover, -$5.95
FIRST BOOK 	 DE RE ATARI 
OF ATARI 	 GAMES 8r RECREATIONFrom APEX 
From the Editors of Compute! Magazine - According to its tllle, this book Is "All About Atari", From· Roston ­
Over th/tty articles selected Jrom Compute! on the and it lives up to Its namel For the advanced pre- A new ·boo~ to delight the computer hobbyist! ll's 
Atari, Including: Atari BASIC, a whole section on grammar who wants to learn the many features that fllled. Wl!h saml?le games andJdeas for creatl11g new 
graphics, programming hints, Atari DOS and lots make the Atari 400l800 so '1'8fSatlle. Includes a dis· ones, plus lull description of the Atari keyboard, 
morel cusslon of the new GTIA graplllca chip. graphics_and sound and color capabUltles. 
Spiral-bound, $12.95 	 Looseleaf (binder not supplied), $19.95 $14.95 

----------~---~----------~--------~~ 
fTHE PROGRAM STORE• Dept. U208 Box 9609 • 4200 Wisconsin Avenue, NW• Washington, D.C. 20016 I 
: Item TapefDisk/Book Price Postage $1 .00 name I 

Total address I 
I D CHECK D VISA city state zip I 
I D MASTERCARD Card # Exp ~ 

- L:: - - - - - - - - - ·- - ·- - - - - - - - - - - - - - - - - - - - - - - ­

G~HICS 

.SOftcover.-~ 2.99 
. the m.m 


By Poole, McNlft &Cook from Osborne/McGraw-Rill 

·COMPUTER 

Assembler 
Comprehensive, all-In-one guide for Atari ~ 


coms>Uters 1hat ta helpful to the beginning and ad­

vanced programm6r. Compt11te operating tnstruc­
 ,m.. 
tlona; detalled BASIC prQgrsmmlng, Including .a ATARIhandy alpllibetlcal glossaiy of BASIC statements 

and functions; computer graphics; and tips on bard,. 
 ... .-.ASSEMBLER ware, peripherals and compatlble software. By Oon-&·Kurt1nman from Reliton L.....-----' 

If you're new ~o the 6502 processor, this book Is ai 
ware should you consider? You clOn!t have to be 11n 
electrcnlcs wizard to answer these qu11stlons •• . just 
read this bookl It wlll guide the Complete no91ce, 
etep by step, to the setectlon _ot Iha.best system for 
your needs, 
Softcover, $7.95 
~

=~D ~ 
OFFICE ~~~--;., 
COMPANION -~-
By Castlawltz and Chlsausky from 

Osborne/McGraw-HfII 

COMPUTER 
By D1gnazlo; llluatrated<by Giiiiam 

!rem Creative Computing 
INSIDE 
ATARI DOS Delightful, 1ull-color Pielure book lrbout Kalle, who 
By.Biii Wllktnsoo from Compute falls Into the land-Of ·Gjbemta. Inside her father's 

- Tlle.comprehenslve'inanual on lhedlak Flle-Manall8! home computer. She learns how a computer works 
System (FMS~ commonly knoWn as Atari DOS 2.llS. during her adventures with Colonel Software, the 
Contains the only complete and offlclal llatlng for Bytes and a ferocious Program Bug. Ag.es 4 to 10. 
the ayslem, plus a full descrlpllon of: Iha external Hardcover, $6.95 
view, charts & tables, various Interfaces and func­
tions of lndMdual subrout!Ms. 
Splral·bound, $19.95 

MASTER · 
MEMORYMAP STIMULATING 

COMPUTERS FOR KIDS 
Atari ~ltlon 
By13ally Larsen from CreatlVe Computing 

The BASIC programm!n11. manual written for l(Jds, 

from f lowcliarts to color graphics. Detailed lnstruc. 

lions'."and Sketches plus;gtossary of -statements and 


http:SOftcover.-~2.99
http:somethln.11
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Allocating Money 
As you write checks and make charge purchases, 
the amounts will be subtracted from the budget 
ca tego1·ie ·. You could just let these amount~ ac­
cumula te (they would show as nega ti ve balances in 
the budget categories) o r you can add money each 
month (or week) to the categories. One procedure 
\\'ould be to decide ho\\' much money each mo nth 
you want to a lloca te to each catego ry. As you a llocate 
mon ey to categories (the procedure is d escribed in 
the next section), the money is subtracted from a 
specia l catego ry called "U nallocated De posits. " 

v\Then you ma ke d e posits, they can be used to 
cove r the mo ney in this special categ01·y. At the 
e ncl of the month , a ny additional money in " nal­
located Deposits" cou ld be allocated to a "Savings" 
or "l'vfiscellaneous" category or cou ld just be left 
for you to balance out at the end of the year. 

Menus 
The fo ll owing sections d escribe the function of 
each of the nine main menus. 

I . Enter Checks and Charges 

T his is the basic input for the progra m. The com­
pute r will prompt you with questions which you 
answer, and then press RETURN. First you are 
asked for a check number or charge card. If you 
a re entering a check, you must input as the first 
characte1· a number (0-9). You can ente r up to four 
digit . Ir you ha\'e a bill paye r acco unt o r a utomatic 
checks to which you do not ass ign a number , you 
can use a ny of the following symbols as the first 
character of the check number :!, # ,$, o/c, *,.,I,?. 
e tc. (An y symbol with a n ATASC II decimal code 
less than fi4 will work except the + sign. ) 

Fo1· de posits , the first character of the check 
number must be the + sign. For example, you 
could use + , +PAY, +DEP, +1 2,etc. You can 
also enter interest by using the + sign. or service 
charges by ente ring a + sign and the n a negati ve 
amount when the computer asks for the amount. 

For credit card purchases. enter the name of 
the credit ca rd. T he first le tte r must correspond to 
the budget category ro u have set up for that credit 
ca rd . Fur example, if your categor r is "Visa Escrow" 
the n ente r Visa or V for the entr y. If you are using 
just one credit card escrow for all credit cards, the 
first lette r of this en tr )' should be the same as the 
name o f the category. For exa mple . if the categoq· 
was named "Credit Card Escrow" you could ente r 
C-V for Visa , C-M for Mastercard, etc. 

You will now be asked for the date. Enter a 
two digit month , a backslas h , and a two digit d ay 
(i.e., 03/21, 05/0 I , 12/25, etc.). 

You \\'ill now be as ked for the amount. Enter 
the number with two decimal places. For example 
10.00 not IO if the amount was $ 10.00. This will 

g ive you a nice right-ju. lifi cl column o n the screen. 
For amounts O\'er $10.000.00 the balances will be 
correct although you wil l get some trunca lion on 
the sc reen. All numbe rs are ente red as positi \·e 
altho ugh you can nter negati\·e numbers if yo u 
\\'ant (i.e., a se rvice cha rge em ered as a de posit). 

You will now be asked if yo u pa id sales tax on 
the item (a nswer Y or N ). This in formation can be 
used at the e ncl of the year to d et 1·mine how much 
sales tax yo u have paid during the yea r for income 
tax purposes. 

You will be as ked to ente r a budget category. 
You need onl y en ter the first le u e1· o f' the budget 
category, but you can e nter the " ·hole word if yo u 
like. If' lhe entry was a d e posit (i. e. first character 
of the check number was a + sign) the computer 
will as k if you wa nt to alloca te the d e posit to a 
budget category. If you say "no ," the deposit \\'ill 
be a lloca ted to lhe special '· nallocated Deposit '' 
ca tegory (see previous section ). If you say "yes," it 
will ask which catego1·y. 

The computer will now as k if the data is okay. 
If yo u say "no." yo u will be asked to re-enter a ll of 
the data. If you say "yes." you will see a brief fl ash 
of leu e rs on the sc reen. What happens is the pro­
gram mome ntaril y stops executing and adds a line 
of data (to itself) containing the information you 
have just entered . 

You will now be as ked for a check number or 
credit card again . You now repeat the above pro­
cess. If you are th rough making e ntries, hit 
RET U RN and you will return to the main menu. 

2. Print ChPCli Register 

When you select this option you will get a 
listing on the screen of a ll checks and deposits for 
the period you select. If you just want to see one 
month , enter that month for both starting and 
ending month . If you wa nt the whole yea r then 
ente r I . 12. T he "BA LANCE" wi ll be vour current 
checking account balance. "TOTAL F,OR ABOVE" 
will be the sum of the checks less de posits for the 
time period you have selected . You will be prompted 
to hit RETU RN when the screen is full or whe n 
you want to return to the main menu. 

3. Print Chnrgr' Register 

T his wo rks just like the check register except 
you will be as ked which cha rge ca1·d . If you have 
on ly one cha rge esc1·ow, enter the first letter of 
its name. 

4. U/Jdate Balances in Budget Categories 

T his is the routine you use to a llocate money 
to the budget ca tegories. You need on ly enter the 
first le tter of the budge t category. Note that you 
can ente r a negative amou nt. Fo r example if you 
had $-35.67 of unallocated d eposits at the end of 

http:10.000.00


An exciting new 
breakthrough: 

It's the Software Automatic Mouth - S.A.M. 

The brand new, all-software, high quality speech synthesizer 


from DON'T ASK. 

S.A.M. gives you: 

Unlimited vocabulary 

Fu ll inflection at your contro l 

Effortless access from BASIC 


Separate pitch and speed control 

Thorough, instructive owner's manual 


Easy-to-learn phoneme spelling system 

And automatic English-to-speech conversion 


Elaborate internal pronunciation rules for natural-sounding speech 


S.A.M. for the APPLE 11/11+ includes: 
8 bit digital-to-analog converter and audio amplifier 
on a board (ampli fies the sound of al l your APPLE 
games). 

• S.A.M. on disk 
• Complete documentation 
• English-phoneme dictionary 

Only $124.95 
APP LE is a trademark of APPLE COM PUTER, INC. 

S.A.M for the ATARI 400/800 includes: 
• S.A.M. on disk 

• Complete documentation 
• Eng li sh-phoneme dictionary 

Only $59.95 
Note: 	On the ATARI , screen blanks du ring 

voca l output. 
ATAR I is a trademark of ATA RI INC. 

Hear S.A.M. at your favorite computer store today. 
For more information, contact: 

DON'T ASK 	 For a copy of t e owner's manual , specify computer• 
® 


and send $2 .00 to DON'T ASK.
Computer Software 
• You can order S.A.M. direc tly from DON 'T ASK. 

2265 Westwood Blvd ., Ste. B-150 Add $2 .00 for sh ipping and handl ing to your check or 
Los Angeles , California 90064 money order (or order C.0.0.). 

(213) 397-8811 	 Dealer inquiries welcome 

Talk is cheap 
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the month , yo u could allocaLe Lhis amount to 
"Savings" or "Miscellaneous" to balance the "U nal­
located Deposits" to zero. 

Hit RETURN to return to the main menu. 

5. Calculate Sales Tax 

If you use the sales tax tables to calculate this 
deduction on your income tax, you may be losing 
money. At the end of the year, this routine will tell 
you how much you have actually spent. Just enter 
your state's sales tax in percent (i.e. , enter 4 not .04 
for a 4% rate) and you will get the correct result. 

6. Print Balances in All Categories 

This routine will tell you the balance in all 
budget categories, your checkbook balance and the 
amount of Unallocated deposits. 

7. Pe1form Search for Charge or Check 

This is one of the most useful and most enter­
taining routines to use.Just enter from l to 16 
characters and the computer will find and total a ll 
charges and checks that contain those characters in 
the Payee fi eld. Want to know how much you spent 
on electricity? Just enter the name of your electric 
company. When was the last time you went to the 
dentist?Just en ter the dentist's name and you will 
know. If there are items you might want to find 
and total, you can enter your own special characters 
in the Payee field at the time you enter data and 
then find and total them using this routine. 

8. Examine an Individual Categ01y 

This routine works like menu items two and 
three above except you can look at any budget 
category. 

9. Store Data and End Session 

When you are finished for the evening, enter 
nine at the main menu to end this session. First the 
screen will blink for about ten seconds while the 
new balances become part of your program. You 
will then be instructed to turn over the tape, rewind , 
and hit RETU RN with PLAY and RECORD 
pressed. Your program will be saved on tape (with 
all your data) for the next session. Note that you 
have the previous version of your program c:in the 
other side of the tape in case you have any difficul­
ties loading the most current version next time. 

Operational Concerns 
If you make a mistake when entering data, the 
computer will ask you to re-enter the data after 
reminding you of the correct format. If the ~om­
puter does stop, it will displa_Y a message stating 
what line it stopped at and give you an ATARI 
BASIC error code. You can almost always recove r 
from an error by typing CONT and hitting 
RETURN. This way you will not lose any of the 

data you have entered during the session. 
Since the data is being stored as part of your 

program, the program will require more memory 
as you use it. On a I6K system you have about 
6500 bytes of ava ilable memory. Each entry takes 
30-60 bytes depending on its length. To find out 
how much memory you have remaining you can 
type ?PRINT FRE(O) when your program is loaded , 
but not yet running. You will also be warned with a 
red screen and a message if you have less than 
1000 bytes remaining when you run the program. 

When you have little memory left you can 
store the data by itself on a separate tape. Use the 
following procedure: 

1. Put a new tape in the Program Recorde r , 
rewind , and press PLAY and RECORD (label 
the tape since you will want to file it). 

2. Type LIST "C'', 10000, 30000 

3. Hit RET URN twice 

4. After the tape stops yo u will have a tape of 
just your data. 

5. Put in a scratch tape, rewi nd , and press 
PLAY and RECORD. 

6. Type LIST "C'', 0, 10000. 

7. When you get the READY prompt, type 
NEW and hit RETURN. 

8. Rewind the tape and press PLAY. 

9. Type ENTER "C" and hit RETU RN twice. 

10. When you get the READY prompt you will 
now have your program in memory with all of 
the current balances, but without the check 
and credit card data. You will also again have 
about 6500 free memory bytes (with a l 6K 
system) so you can continue your record 
keeping. 

Any time yo u want to put your old data back, 
just follow the above procedure, then put in the 
data tape you want and use ENTER "C'. to load the 
data as part of your program. How often yo u have 
to do this will depend on how many checks and 
charges you use, but you might want to choose a 
standard time such as yearly or quarterly . 

I have deliberately left out several possible 
features in order to conserve as much memory as 
possible. You could, if you have a larger memory 
capacity.. add routines to balance your checkbook, 
automatically format dollar amounts, search fields 
other than the payee field , use logical searches, 
print to a printer, etc. 

If you would like a copy of this program, [lh.P 
Atari. version only] please send a blank, disk or cassette 
and a stamped, self-addressed mailer, and $3 .00, 
to me at 184 1 N-igel Ct ., Vienna, VA 22180. 
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mflrlflUEA ... · 

FULLY INTERACTIVE ACCOUNTING 
SYSTEM. NO DISKETTE CHANGI NG! 
FINALLY ALL THE FEATU RES YOU'VE 
BEEN WAITING FOR - IN ONE 
COMPLETE INTERACTIVE SYSTEM . 

FULL SOFTWARE SYSTEM 

ONLY$995. 00 

~UESTAR'-"V INTERNATICNAL 
MANUALONLY - $40.00 

REFUNDABLE UPON 
~I~ SYSTEM PURCHASE. 

HARDWARE REQUIREMENTS: 

- Commodore Model 8032 or SuperPET or 
8096 Micro-computer 

- Commodore Model 8050 One Megabyte Dual Disk Drive 
- Commodore Model 4022 (or Larger) Printer 
- Commodore PET - IEEE cable 
- Commodore IEEE - IEEE cable 

[]~SHSHAAE 
q[][][] 

WOR KS WITH ALL COMB INATIONS 
PET/CBM 1OD D/a HARDWARE. NO 
SOFTWARE REQUIRED! UP TO 8 
USERS SHARE DISK AND/OR PRINTER. 
CON NECTS IN MINUTES - NO TOOLS 
REQUIRED. INCREASES PRODUCTI­
VITY - REDU CES COSTS . IDEAL FOR 
EDUCATION AND BUSINESS. CABLE 
LENGTHS UP TO 50 FEET. 

ONLY $J49~u~si 
8 USER SYSTEM ONLY $ 1 149 
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Notes To VIC, AS)ple, Arid PET Owners 
This program makes use of a very unusual 
feature of the Atari, "forced read." When 
activated, the Atari will start generating 
carriage returns automatically, entering 
whatever appears on the screen as if a user 
had entered it. It can be used for line dele­
tion, auto-numbering when entering pro­
grams, or the update of a program line: in 
effect, the machine can program itself. In 
Mr. Kalagher's program, this technique is 
used to update a series of DATA statements 
used to liold budget information, and add 
other information such as checks and 
charges to the end of the program. This 
keeps the program and its data together, 
eliminating the need to use a cumbersome 
cassette file. When the changes are com­
plete, the program is re-SAVEd onto 
cassette. 

Obviously, converting this program to 
run on another computer would be no easy 
task. Few computers share "special fea­
tures," such as this one. However, a similar 
technique commonly known as the "dynamic 
keyboard" can be used on the PET/CBM 
and VIC-20. . 

On these computers a "keyboard 
queue" is used to remember the last ten 
keystrokes typed. This provides a feature 
known as "typeahead," which lets you enter 
keystrokes faster than the computer can 
process them, preventing any loss of data. 

Normally the operating system of the 
computer manages the keyboard queue, 
but it can be "fooled" into thinking up to 
ten characters need to be typed by POKEing 
the desired characters into die "keyboard 
buffer." The number ofcharacters POK.Ed 
is stored in an "index." The most common 
use of this technique is to place up to ten 
carriage returns as if the user had typed 
them. This is different than PRINTing a 
carriage return, which merely moves the 
cursor to the left edge of the next line. 

Any information on the screen that is 
"RETURNed over" in this fashion will be 
entered as data or program lines. One 
serious complication is that the PET/CBM 
and VIC clear out all variables and arrays 
when a new pragram line is entered. This 
makes it necessary to list all the essential 
variables on the screen, and then RETURN 
over them too. In this program, the entire 
P(0-30) array must be listed out in DATA 
statements any time a line is changed. 

The subroutine at 9700 is then called 
to read the array back in and initialize pro­
gram constants, since they were lost when 
the lines were updated. GOSU8s and FOR/ 
NEXT loops are also cancelled, so you can't 
RETURN from such a routine or use it in a 
FOR/NEXT loop. The last line of the list 
should be a "GOTO xxx" statement that 
transfers control back to the program, 
usually the line following the line that calls 
the subroutine (to simulate a RETURN). 

Screen positioning is important: see 
the subroutine at 9600. To convert it to run 
on.Original ROM PETs, change POKE 
158,9 to POKE 525,9 and POKE 622+ 1,13 
TO POKE 527 + I,I3. For the VIC, change 
them to POKE 198,9 and POKE 631 +I,13 
respectively. 

VIC owners will also want to tailor the 
menu and prompts to conform to the 23 
character line length or even add some 
color! You will not have very much memory 
for your budget information with the 5K 
VIC,.so you may want to use several copies 
of the program, maybe one for every three 
months. 

Owners of other ma~hines will have to 
research into their machine's "spe<!:ial fea­
tures" and see if there is any way to imple­
ment the "dynamic keyboard." If you do, 
write it up and share it with the rest of us. 
Apple owners who have disk drives could 
SA VE the data on disk rather than in the 
program. 

Program 1: Atari Version 

1 REM 00.JSanD aECK, CREDIT CM{), 
2 REM (:Kl l3lCGET ~ 
8 SETCOLOR 2,2,6:SE1CCi..CR L2,0:SETcct..CR 

4, 10, 4 
10 Dlt1 P< 30) 
20 FCR 1=0 TO 30 
30 READ X:P< D=X 
40 t-EXT 1 

45 PRHff CH<$( 125) 

~ IF FRE<0X1000 T~ PRINT am< 125):S 

ETCOLOR 2,4,4:? 11 ~RNUt:;! ROOM FCR ~ 

T "; IHT<FRE<0)/50); 11 tmE ooi;~1Es 11 


70 ? II PROGRft1 ~~ LAST Rltt 00 II i P< ~'8); II/ 

ll;p(29) 


75 TRAP 83 
00 ? :? :? "ENTER TOC~W Is DATE <111, DO )II 
81 I~UT X,B 
82 GOTO 90 



BYTE BOOKS CARRY WAITE 

Apple Backpack : Humanized 

Programming In BASIC 

by Scot Ka'Tlms ana M1tc tiell Wa ite 

This clearly wri tt en tu torial guide otters 
pt0grammers of App le computers con · 
c rete metnods for developing user · 
friendly so f tware Spec d1 c 1o p 1cs include 
cle ar sc reen lormat11ng. oashproo llng 
program s. devetoping bu1lt ·m verlf1ca · 
t1ons. and w r1t1ng help ful . easy·IO·use 
documen1a 11 on M odel user·lr1 encS1y pro · 
grams include an educa tiona l game and 
an o ff ice message recorder. both written 
1n App lesot t BASIC 

ISBN 0-07-033356 ""' 

200 pages sollco...er $14.95 


ORDER TOLL FREE 
800-258-5420 

808618088 16·bll Microprocessor 
Primer 
Dy Cti11stooner L Mor ar. anrJ 

M11cne11 Wa ite 

This is the f irst book 10 de1a1 1 lhe 
vaslly powerfu l 16·b•I microprocessors 
1ha1 have maoe possible !he emerging 
second genera tion of m rc rocomou1ers In 
a down·IO·earth slyte . 1he authors 
oescribe tne oes1gn caoab1ll11es . and 
001ent1al ot the new Intel 808618088 t6·0•t 
microprocessor In ad01t1on the oook 
covers lwo ma1or 16·0•1 coprOCPSSors 1ne 
8087 Numeric Oa1a Processor ano 1ne 
8089 HO Processor Various !ri al appllca · 
11on programs are also pre sen1eo. ano ine 
authors survey l he current scene in 16·0•1 
technology. reviewing so f1 ware and pro 
duels su ch as lhe new IBM Persona l 
Computer twh1ch is oaseo on the 80881 

ISBN 0-07-043109 4 
225 page5 . 50ll c over $16.95 

Word Processing Primer 
Dy M1tcnet1 Warte and Julie Arca 

Covenng all aspec ts ct tne 1ncreas1ngty 
popular m1c rocompu ter·based texl ·ed1ting 
sollware. this oook describes the equip. 
ment and prog rams that make word pro ­
cessors work , techniques lor ed111ng and 
fo rma tting . and ancillary programs The 
au thors also l ell whal to look tor 1n word · 
processing softw are ano off er reviews of 
many popu lar orog rams 

ISBN 0-07-067761 1 
?00 pages 5011 cover $14.95 

A a S • 00 oer .?O:>• :o co~e· o:Jsiage 
ana ana1,ng Preoaymenr reau1rea 

~,,,~BYTE Books ~ 
10 Main st. 1tn ~ 
Peterborough, N.H. 03458 

y, ·[~~2- 0 Sjl{­
SPEED-READ 'M 

SPEED-READ isa comprehensive reading a id 
that consists of four programs! The MAIN MENU 
allows you to select any one of the following: 

SENTENCE - teaches you to focus on the whole 
sentence. It then evaluates your answer - increasing 
the word per minute speed if necessary. 

WORD - drillsyou at a very fast rote of speed. If 
you hove chi ldren. you may even selec t a vocab­
ulary level. If you hove a large vocabulary don't 
worry WORD con keep up to you. 

PARAGRAPH - ofter reading a story in a certa in 
time limit. the computer will give you a series of 
questions and evaluate your comprehension. 

If you wont to read faster then SPEED-READ isthe 
answer!! 

Cassette a nd Manual ... .. .. . . .. .. $16.95 
(Includes: shipping and C.O.D.'s] 

TELE-GAMES 
R.R# 1 Hampton. Box 152. Ontario. Canada LOB 1JO 


Phone col lect for orders!! (416)263-8064 

'Vic isa registered Trademark of Commodore. 

1: r:l~LR[]r:lfl~l .;i 

CRT'S • PRINTERS • TELEPRINTERS 


*NEW* 
DEC LAIOO 

Dual Mode 

M atrix Printer 


CALL FOR PRICE! 


DEC LA12D 

" LA 120 Replacement " 

$1599.00 

*LOW* 
DIABLO 

630RO - RS232C 

$1899.00 
630KSR . ..... CA LL 
630 API. . .. ... NEW 

$1649.00 ANADEX 
9500/ 9501620·RO ... . ... NEW 

$1149.00 $1125.00 

*NEW* 
3M WHISPER 

WRITER 
• TWX 
•TIME SHA RE 
•Computer Terminal 

CALL FOR OUR LOW PRICES ON 

.• TELEVIDEO • Dl.ABLO ·DEC 
·ANADEX .QUME • T.I. 
·TELETYPE • C.ITOH • JM 

TOLL FREE (800) 854-6028 
SAVE ON MASTERCARD I C.O.D.

REQUIRES 

ORDERS 

PREPAID VISA 

I 15% DEPOSITACCEPTED 

FOR ORDERING 
MICROMAILPO Box 3297INFORMATION Santa Ana. CA 92703 
Phone 7141731-4338

PLEASE CALL TWX 910 595 1146 
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83 ? : ? "TRY ~HL REtEMBER TO PUT A CO Cate9ories 11 

Im EfH~EEN DAY ~ tuITH" 1050 F'RHH "5 . CalcL~hte :3a1es fa;.~ " : ? 
84 GOTO 00 1060 FiWH 11 6 . Fhnt B:':i 1a.rices in a11 C::i. t 
90 P< ~·a >=X :P< 29 )=8 esories 11 =? 
100 Dlt1 S$<38):S$=" 

u 

101 Dlt1 ~t$( 5) :H$=S$ 
102 DU1 0$( 9) : 0$=S$ 
103 Dlt1 U<16)=I$=S$ 
104 Dlt1 A$< 7) :A$=S$ 
105 0It1 L·l$< 1 ) : 1-1$=::;$ 
106 0It1 C$< 1 ): C$="," 
107 Dlt1 2$( 38) =2$=S$ 
100 DI 11 HO > : T$=S$ 
110 Olt1 E:« 1i.) ): B$= 11 BALf.t4CE = II 

111 Dltl SE$( 16): SE$=S$ 
112 DIM Q$(1 ) : Q$=S$ 
113 0111 'l$( 3 >:READ ')'$ 
~'00 DATA 0 
201 DATA ~3 
202 DATA 0 
203 DATA 0 
~'04 DATA 0 
205 DATA 0 
206 DATA 0 
207 OOTA 0 
200 DATA 0 
209 DATA ~3 
210 DATA 0 
211 DATA ~, 
212 DATA 0 
213 DATA 0 
214 DATA 0 
215 DATA 0 
216 DATA 0 
217 DATA 0 
218 DATA 0 
219 DATA 0 
220 DATA 0 
221 DATA 0 
222 DATA 0 
223 OOTA 0 
224 DATA 0 
U."'5 DAT A 0 
a'6 DATA 0 
227 DATA 0 
228 DATA 0 
229 DATA 0 
230 DATA 0 
231 F:EM CHAt·lGE YEAP 
232 DATA / 82 
9'39 F'RIHT CHR:t< 125) 

100f1 PRIMT "l·lHAT DO '/OU l·lAt-ff TO DO?" :? 

? 

1010 PRHlT "1 . Enter Checks ::i.nd Charses 11 

:? 

102€1 PRHlT "2 . Print. Check ~:esister" :? 
1030 PR HlT "3 . Print Charse Pe£-i st.er 11 

: ? 

1040 F~:nn "4 . l.Ji=.d::i.t.e Ba 1::i.nce in 81Jdset. 

1070 F'RltH 11 7. Perf or iit ::;e::i.rch for·· Charse 
or Check" :? 

1080 FiH tH 11 8 . Ex:Hi1 i ne an Ind i 1.J i dua1 Ca.t. 
e90r'.:111 =? 
1095 F'RUlT 11 9. Store Data. and End Sessio 

n" 

1140 PRUIT :PRHff :F'RHH 'HHER MUt·1BER 11 

; 


1145 TRAP 1998 

1150 Itf>UT lfUCH 

1151 F'RIHT C~'.$( 1~'5) 


1155 Ctl ~lHI CH Qj:;LJ8 300~3 .• 4£10f1, 4000 .. 25€10 , 

7000 ·' ~'000 .. 60fJ0' 4000 .. 5000 

19'::..if: U=II 
 II 

1999 GOTO 999 
2000 IDl PRHn:; BALAt·tC£:; rn ALL CATEGORI 
ES 

11202£1 ,.,. BALAMCE:; rn ALL CATEGORIES" 
:? 

~'030 ~£STORE 9fJf10 

2040 Fffi I =1 TO ~'6 

2050 READ 2$ 

2060 IF 2$="H[l" HEH GOTO 2HK' 

2070 F'RI tH 2$ j =$ P< A:;(:( Z$ )- €4)
II II _; 

2080 t·E ::T I 
2100 PCf' 
2110 PRHH 11 1.k·i:a l l oc::i.ted DePeisi ts = $ 11 

; P 
(30 ) 


2120 PRHH "Check ins Account Ba 1:a.nee = $ 

11 jp( 27 ) 

2450 ? :? "HIT I~'ETUF:M I L·lHrn THF:OUGH" : rn 
PUT T$ 
2460 RETURM 
2460 ~'ETURt·t 
2500 F.H1 :;UBROUTIME TO UPDATA 8ALAMCE::;HJ 

EllOGET CATEGOF.'.IE'.3 
2510 PRHlT "YOU CAM ADD OF.: SUBTRACT FROl·1 
~N lllJGET CATEGORY . HIT I ~:ETURt·t I 

l·l-Ht [UtE II : ? 
~'515 ? :? "'lOIJ HAUE II j p( 30 ); II UMALLOCATE 
D OOLLi*3 11 

2520 F'IUtH :p~:Hff 11 1-JHICH E~JDGET CATEGOF.'.Y 
II : IHPUT T$ 

IF T$= 11112525 nut RETUF:M 
253f1 PF:HH "EHTER At·KUlT": HlPUT ;.:: 
2535 I=A::;C( T$ )-64 
L'540 P< I )=F'( I )+?~ 


2545 P< 3~1 )=P( 30 )->~: 


L'55f1 GOTO 2515 

300£1 F.'.8'1 ::;1.JEf:OUTIHE TO PUT rn DATA 

301 f1 LI ~tE=P<~1 )+ 1000~3+1 

302£1 ? CHRt( E'5 ) 


$ 113022 ? "CHECKHlG ACCOUMT BALAMCE = ; P(
27) :? 

3025 IF T$= 11 W HEM ? "REHlTER DATA" :? 

30.'30 ? "EMTER GECK t·~J . OR mmIT CAF:o 




Z-RAM™Opens Up ™ 

The World Of CP/M 
To The Commodore 
Computer! 
Z-RAM, a circuit board that fits inside the Commodore 4000 and 8000 
computers, adds a Z-BOA microprocessor and 64K of Random Access 
Memory [RAM], tripling the current maximum user memory! 

Also provided with Z-RAM is the CP/M operating system, adding a new 
dimension to the Commodore computer by finally making the vast world of 
CP/M software available to its users. 

With the addition of the Z-RAM board, Commodore computers will operate 
with 96K RAM and use both the 6502 and Z-80 processors. Several modes 
of operation are possible: 

• 	 With Z-RAM installed, all earlier versions of Commodore comput.ers 
[regardless of memory capacity] can function as 32K machines. 
All current programs will run using 32K memory and the standard 
6502 processor. 

• 	 Z-RAM permits the 6502 to use the full 96K of memory to operat.e 
the new expanded versions of Wordcraft Ultra, WordPro -Plus TM 

and other expanded Commodore programs. 

• 	 The Z-BOA processor will operate in 64K memory and will run the 
industry standard CP/M operating system. WordStarTM, Super­
CalcTM, and Accounting II PlusTM are only a sample of the fantastic 
CP/M programs now available to run on your Commodore 
computer! 

Contact Your N earest Commodore Dealer Today ... 
You' II Be So Glad You Did! 

Distributed by: 

COMPUTER 
(609) 795-9480MAR KETI NG SERVICES INC. 300 W . Marlt on Pike, Cherry Hill , New Jersey 08034 

Z·RAM 1s a trademark of M adison Computer 

CP/M 1s a trademark of Digitel Research 
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Cf< IRETURM I l·JHEM THROUGH " : HlPUT M 

l$= 11113035 IF t· TI-Ell RETURt·l 

3036 t~A:3C( N$ ::0 


3040 ? "HHER DATE t·f't.1 00 11 
: IHPUT 0$ 


3041 IF LEN<O$ )0 5 THEH ? "REEMTER DATE . 

REt1H13ER Flf.t·1AT t11.100": GOTO 3040 


3042 0$( 6 .. :3 )::'·i'$ 

3050 ? II Et-ITEF.: PAYEE II : INPUT I$ 

3060 ? "HHER At~)UMT" : IMPUT A$ 

3062 IF M< >43 Tl·Ell ? "SALES TA>( ON TH IS 

<'f ffi H )" : It-PUT Q$ 


3065 IF t·l=43 Tl-EM ? "[IJ YCdJ l·JAMT THI~; OC 
POSIT Fl.LOCATED TO A CATEGORY" : HlPUT T$ : 
IF T$= 11 M" THEM !=30 : GOTO 3J..)73 
3070 ? "Et-HER CATEGOR'l": Hf'UT l·t.$ 
3071 I=ASC< l·J:t )-64 
3072 IF I< 1 OR 1>26 THEM ? "ILLEGAL CATE 
Gffi\', Wl AGAIW =GOTO 303(1 
3073 ? 11 IS DATA OK? ( '/ OR t·l )":INPUT H 
3074 IF r$= 11 N11 T~M GOTO 30rn 
3076 IF 1=30 HEM H:t=" II 

3080 P< 0 )=P< 0 )+ 1 
3085 :~=I.JAL( A$) 
3087 IF t·l=43 THEN :=<=-:Y; :G!$="M 11 

3100 P< I )=P( I )-X 
3110 IF M<65 THEM P< 27>=P( 27>-X 
3120 IF M>64 Tl-EN Pctl-64 >=PO·l-64 )+::.; 
3400 GOSUB 3500 
3450 GOTO 3010 
3500 F.'.Et1 Sl.ffiOUTIHE TO PUT DATA STATEt'EH 
TS HI Pl\'OGRAt1 
3510 ? C~'.$( 125) 
352(1? "{00-1-D";LUlE;" DATA ";H$;C$;0$;C 
$;I$; C$; A$; C$ ; ~J$; C$ ; Q$ 
353(1 ? :? =? 11 COtH" 
3540 POSIT Ill-l 0, 0 
3550 F'l](E 842 .. 13 :STOP 
356(1 Fw.:E 842, 12 
3570 P£TURM 
400(1 FH1 SUBROUTHlE TO PF:HlT CHECK REGIS 
TER, OORGE REGISTEF.: OR A CATEGOF.:'·i' 
4004 B=0 
4005 TRAP ~4 
4010 F:ESTORE 1000(1 
4025 IF l·JH ICH=8 THEll ? 11 l·JH ICH BUDGET CAT 
EGOP\' II : Hf'UT T$ 

4026 IF l·JHICH=3 THEM ? "l·iHCH C~F.:GE CAR 
011 : Jl'f'UT U 
4027 ? 11 Etnrn :3TARTIMG t·1omH Al'[I Hton~:; 
tllHH <t1L t·t2 ) 11 

4028 HPUT Ml , t·12 
4029 I=0 :? CrF::t( 1£.'5 ) 
4030 ? 11 t·U1 . DATE PA'·,'EE A 
tDJNTu 

114032 ? ------------------------------ ­___11 

4040 Si.ut·ID 0, I HT( Ri'[J( 0 ):*255 ) I 10} 10 :READ 
N$, 0$, 1$, A$ , W$, t]$ 
4041 IF UAl(0$(1,2))<t"l1 nEJ~ GOTO 4040 

4042 IF UH...C 0$( 1, 2))>tt2 Tl-EN GOTO 4040 
4044 IF l·JHICH=t: 00 HO~!$ Tl-EN GOTO 404 
0 
4046 IF ~JHICH=2 ANO A:;C( t4*) >64 Tl-U~ GOTO 
4040 

4048 IF l·JHICH=3 it-ID H$( L DO T$ THEN GOT 
0 4040 
4050 Z$=S$ 
4052 Z$< 1 , 4 )=H$ :Zt.( 6, 13 )=0$ :2$( 15 .. 30 )=I$ 

4053 Z!< 39-WK A$), 38 )=A$ 
4054 IF ASC(t!$ )=43 n£H B=B-UAL< A$ ): GOTO 
4056 

4055 B=B+UAL< A$) 
4056 PRitH 2$; 
4057 I=I+1 : IF I=15 Ttel ? =? "Tl-EF:E'S t1J 
RE . HIT IRETLR4 I TO CONT !HUE II : Hf'UT l·JS :G 
OTO 4029 
4060 GOTO 404f1 
4064 ? =SOLN) 0,0,0,0 
4065 IF ~JHICH=2 T~t·~ ? 8$; P< 27 ) . 
4067 IF ~JHICH=t: ~ l·l-lICH=3 HEN ? 8$; F'< A 
SC<T$)-64) 
406B ? : ? 11 TOTAL FOR ABOUE = II; B 
4070 ? : ? : ? II HIT IRETURH I l·JHEt·l T~OUGH II 

=UPUT W$ 
4080 F£TURN 
5000 REM SUBF:OIJTHE TO PUT P ARF.:A\' HI DA 
TA STATEtEHTS 200-230 
5005 FCR 1=0 TO 30 
5007 SOOMD 0, HIT< Rmc 0 ):*255 ), HL 10 
5010 ? CHR!< 125) 
5015 X=P( I) 

115020 ? "{Dl]..t{} 11 
; 200+ L 11 DATA j}~ 


5030 ? : ? =? "CONT" 

:i040 POSIT Ia-I 0, 0 

5050 PO<E 842, 13:STOP 

5060 POKE 842, 12 
5065 ffi.JMO 0.. 0, 0, 0 
5070 ~E<T I 
5080 ? CHR$( 125 ) 
5090 ? "SAUE PROGRAM At£J DATA FOF~ t·E>ff S 
ESS!a-! 11 

5100 ? :? :? II 1. TLRt·i OUER Wf'E At·[J 
REl~HlO . II 

5110 ? =? 11 2. PRE:;-s 1RECOF.fJ1 Am IPL 
A'f I. II 
5120 ? :? II 3. PRESS IRETURM I AFTEF.: 8 
UZZER RINGS TWICE . II 
5130 TRAP 5150 
5140 LPRIHT 
5150 CSAUE 
5160 00 
6000 REt1 SUBROUTUE TO F'ERFORt·1 SEARCH 
6005 TRAP 6150 
6020 PRHlT 1'8-ITER C!JHRACTE~::; TO BE SEARC 
~II 

6030 Hf'UT SE$ 
6032 PRUH CW$( 1~) 


6034 ? 11 MUtl . OOTA PA'·tEE A 
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tnJHT" 
116036 ? --------------------------­

___11 

6040 X=LHK SE$> 
6045 B=0 
6050 RESTORE 10000 
6060 R£AD N$, 0$, 1$, A$, l-1$, G!$ 
6065 IF LEI-¥. !$ )<l( THHl GOTO 6060 
6070 Fffi 1=1 TO LEN< 1$ )->~+1 
6080 IF !$( L I+:>(-1 )=SE$ Tl-EM GOTO 6100 
60'30 t·EXT I 
6095 GOTO 6060 
6100 F'l.f 
6110 Z$=S$ 
6112 Zt< 1, 4)=M$ :2$( 6, 13 )=0$ : 2t.( 15, 30 )=!$ 

6114 Zt< 39-LEH< A$) I 38 )=A:t 
6116 PRHH 2$; 
6118 B=B+UAL(A$) 
61~'0 GOTO 6060 
6150 ·~, :-:- "TOTAL FOR AOOl,IE = ";B 
6200 ? :? "HIT IRETURMI ~Hll DONE" : Hf'UT 

T$ 
6210 .RETURM 
700(1 PHI Sl.JffiOUTUE TO CALCl..LATE SALES T 
AX 
7010 ? "EtHER TA:~ F:ATE IH PEF:CBH" 
7020 I tf>UT :i< 
~'2 X=X/100 
7025 ·( :? , ·i 11 CALCULAT n~::; . . . PLEASE l·JA IT 

II 

7030 TRAP 7100 
704(1 B=0 
7050 l\'ESTORE 1~J00 
7060 l\'EAD N$ I 0$ I l$ I A$ I l.J$} Q$ 
707€1 IF G!${ ) "\'" Tl-EM GOTO 7060 
7080 B=B+UAL( A$) 
7090 GOTO 7060 
7100 TA><=B~:( 1-?< )l X 
7105 TA:i<=INT( TA.'-<H00 ).1 100 
7110 ? :? :PRHH "TOTAL TA:>::ABLE PLJ<CHASE 
S = ";B 
7120 PRUH :PRHff "SALE:; TA>=: PAID = II ;TA 
X; II OO...LARS 11 

7130 ? =? = ~:HIT "HIT IRETURHI l·JHEM TH<O 
lfl-1 11 

: ltf'UT U 
7140 RETURN 
9000 00TA Automob i 1e 
9010 OOTA Contributions 
902t1 OOTA Househo1d 
9030 OOTA Uti 1i ties 
9040 OOTA Insurance 
9050 OOTA Doctors and Dentists 
9060 OOTA Food 
9070 OOTA Kid's Clothes 
9080 OOTA Lar'Ste F\t'cha.ses 
9090 OOTA Tuition 
9100 OOTA Savin9s 
9110 OOTA tta.sterca.rd Escrow 
9120 OOTA Uis:a Escrow 
9500 OOTA Et£l 

Program 2: Commodore Version 

1 REM HOUSEHOLD CHECK, CREDIT CARD, 
2 REM AND BUDGET PROGRAM 
3 REM PET/CBM VERSION 
10 GOSUB9700 
45 PRINTCHR$(147) 
50 IF FRE(0) >1000 THEN 70 
6 0 PRINT"{CLEAR}{REV) WARN I N G {OFF}" 

:PRINT"ROOM FOR ABOUT";INT(FRE(0)/ 
50);"MORE ENTRIES." 

70 PRINT"PROGRAM LAST RUN ON";P(28);"/";P( 
29) 

80 PRINT:PRINT:INPUT"ENTER TODAY'S DAT E 
(MM,DD) ";X,B 

9 0 P(28 ) =X:P(29)=B 
200 DATA 0, 0 , 0 ,0,0 
2 0 1 DATA 0,0,0,0,0 
202 DATA 0,0,0,0,0 
203 DATA 0,0,0,0,0 
204 DATA 0,0,0, 0 ,0 
205 DATA 0 ,0,0,0,0,0 
231 REM CHANGE YEAR 
23 2 DATA / 82 
999 PRINTCHR$(147) 
1000 PRINT"WHAT DO YOU WANT TO DO?":PRINT:PR 

INT 
1010 PRINT"!. ENTER CHECKS AND CHARGES":PRIN 

T 
1020 PRINT"2. PR I NT CHECK REGISTER":PRINT 
1 0 30 PRINT"3. PRINT CHARGE REG ISTER":PRINT 
1 0 40 PRINT"4. UPDATE BALANCE IN BUDG ET CATEG 

ORIES":PRINT 
1050 PRINT"5. CALCULATE SALES TAX":PRINT 
1060 PRINT"6. PRINT BALANCES IN ALL CATEGORI 

ES":PRINT 
1070 PRINT"?. PERFORM SEARCH FOR CHARGE OR C 

HECK":PRINT 
108 0 PRINT"8. EXAMINE AN I NDIVIDUAL CATEGORY 

":PRINT 
1090 PRINT"9. STORE DATA AND END SESSION" 
1140 PRINT:PRINT:INPUT "ENTER NUMBER";WHICH 
1155 ON WHICH GOSUB 3000,4000,4000, 2500,7000 

,200 0 ,6000,4000,5000 
1998 GOT0999 
2000 REM PRINTS BALANCE S IN ALL CATEGORIES 
2020 PRINT"{CLEAR}{REV}BALANCES IN ALL CATEG 

ORIES":PRINT:PRINT 
2030 RESTORE:FORI=lT032:READZ9$:NEXT 
2040 FORI=lT026:READZ$:IFZ$="END"THEN2100 
2070 PRINT Z$;TAB(25);" = $";P(ASC(Z$)-64) 
208 0 NEXTI 
2100 PRINT"UNALLOCATED DEPOSITS";TAB(25);• 

$";P(30) 
2120 PRINT"CHECKING ACCOUNT BALANCE";TAB(25) 

;" = $";P(27) 
2450 PRINT"{DOWN}HIT {REV}RETURN{OFF} WHEN T 

HROUGH" 
2455 GETT$:IFT$=""THEN2¢55 
2460 RETURN 
2500 REM SUBROUTINE TO UPDAT E BALANCES IN BU 

DGET CATEGORI ES 
2510 PRINT "{CLEAR}YOU CAN ADD OR SUBTRACT F 

ROM ANY":PRINT"BUDGET CATEGORY." 
2511 PRI NT"{DOWN}HIT {REV}RETURN{OFF} WHEN D 

ONE:":PRINT 
2515 PRINT:PRI.NT"YOU HAVE";P(30);"UNALLOCATE 

D DOLLARS " 
2520 PRINT:INPUT"WHICH BUDGET CATEGORY ?_*{03 

LEFT}";T$ 
2525 IF T$="*"THEN RETURN 
2530 INPUT"ENTER AMOUNT";X 
2535 I=ASC(T$)-64:IFI<lORI>26THENRETURN 

http:tta.sterca.rd
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2540 P(I)=P(I)+X 
2545 P(30)=P(30)-X 
2550 GOTO 2515 
3000 REM SUBROUTINE TO PUT IN DATA 
3010 LINE=P(0)+10000+1 
3020 PRINTCHR$(147) 
3022 PRINT"CHECKING ACCOUNT BALANCE =$";P(27 

) : PRINT 
3025 IFTS="N"THENPRINT"REENTER DATA":PRINT 
3030 PRINT"{DOWN)ENTER CHECK NO. OR CREDIT C 

ARD":PRINT"{DOWN)OR {REV)RETURN{OF 
OFF} WHEN THROUGH" 

3031 INPUT"{DOWN}? *{03 LEFT)";N$ 
3035 IFN$="*"THENRiTURN 
3036 N=ASC(N$) 
3040 INPUT"ENTER DATE MM/DD";D$ 
3041 IFLEN(D$)<5THENPRINT"REENTER DATE. REME 

MBER FORMAT MM/DD":GOT03040 
3042 DS=DS+YS 
3050 INPUT"ENTER PAYEE";IS 
3060 INPUT"AMOUNT";AS 
3062 IFN<>43THENINPUT"SALES TAX ON THIS (Y 0 

R N) II; QS 
3065 IFN=43THENINPUT"DO YOU WANT THI S DEPOSI 

T ALLOCATED TO A CATEGORY";T$ 
3066 IFN=43ANDT$="N"THENI=30:GOT03073 
3070 INPUT"ENTER CATEGORY";W$ 
3071 I=ASC(W$)-64 
3072 IFI<lORI>26THENPRINT"ILLEGAL CATEGORY, ­

TRY AGAIN":GOT03030 
3073 INPUT"IS DATA OK (Y/N)";TS 
3074 IFT$="N"THEN3010 
3076 IFI=30THENW$=" II 

3080 P(0)=P(0)+1 
3085 X=VAL(A$) 
3087 IFN=43THENX=-X:QS="N" 
3100 P(I)=P(I)-X 
3110 IFN<65THENP(27)=P(27)-X 
3120 IFN>64THENP (N-64) =P (N-64) +X ­
3400 GOSUB3500 
3450 GOT03010 
3500 REM SUBROUTINE TO PUT DATA STATEMENTS I 

N PROGRAM 
3510 OTHER$=STR$(LINE)+" DATA "+N$+C$+D$+C$+ 

IS+CS+AS+CS+W$+C$+QS 
3515 02$=STR$(LINE+l)+"DATA xxxx,x,x,x,x,x" 
3520 RL=3530:GOT09600 
3530 GOSUB9700:GOT01998 
4000 REM SUBROUTINE TO PRINT CHECK REGISTER, 

CHARGE REGISTER, OR A CATEGORY 
4010 RESTORE:B=0:PRINT"{CLEAR)" 
4311 READZ9$:IFZ9$<>"END"THEN4~11 
4020 IFWHICH=8THENPRINT"WHICH BUDGET CATEGOR 

Y":INPUTTS 
4025 IFWHICH=3THENPRINT"WHICH CHARGE CARD": I 

NPUTT$ 
4027 PRINT"ENTER STARTING MONTH AND ENDING" : 

PRINT"MONTH (Ml,M2)"; 
4 0 28 INPUTMl, M2 
4029 I=0:PRINTCHR$(147) 
4030 PRINT"NUM. DATE PAYEE A 

MOUNT" 
4032 PRINT"--------------------------------­

" 
4040 READ N$,D$,I$,A$,W$,Q$ 
4041 IFN$="XXXX"THEN4064 
4042 IFVAL(LEFT$(D$,2))<MlTHEN4040 
4043 IFVAL(LEFT$(D$,2))>M2THEN4040 
4044 IFWHICH=8ANDT$<>W$THEN4040 
4046 IFWHICH=2ANDASC(N$)>64THEN4040 
4048 IFWHICH=3ANDLEFT$(N$,l)<>T$THEN4040 
4050 PRINTN$;TAB(6);D$;TAB(l7);I$;TAB(32);A$ 

4054 IFASC(N$)=43THENB=B-2*VAL(A$) 
4055 B=B+VAL(A$):I=I+l:IFI<l5THEN4060 
4056 PRINT:PRINT"THERE'S MORE":PRINT"HIT RET 

URN TO CONTINUE" 
4057 GETZ9$:IFZ9$=""THEN4057 
4058 GOT04029 
4059 GETA$:IFA$=""THEN4059 
4060 GOT04040 
4064 PRINT 
4065 IFWHICH=2THENPRINTB$;P(27) 
4067 IFWHICH=80RWHICH=3THENPRINTB$;P(ASC(T$) 

-64) 
4068 PRINT:PRINT"TOTAL FOR ABOVE=";B 
4070 PRINT:PRINT:PRINT"HIT {REV} RETURN{ OFF} -­

WHEN THROUGH" 
4075 GETZ9$:IFZ9$=""THEN4075 
4080 RETURN 
5000 REM SUBROUTINE TO PUT P ARRAY INTO DATA 

STMTS 
5010 RL=5020:GOT09600 
5020 GOSUB9700 
5030 PRINT"{CLEAR)SAVE PROGRAM AND DATA FOR ­

NEXT SESSION 
5040 PRINT"{02 DOWN}l. TURN OVER TAPE AND RE 

WIND. 
5045 PRINT"{02 DOWN)PRESS {REV)RETURN[OFF} W 

HEN YOU'VE DONE THIS" 
5047 GETZ9$:IFZ9$=""THEN5047 
5050 PRINT"{02 DOWN)2. PRESS PLAY & RECORD" 
5060 PRINT:PRINT 
5150 SAVE"BUDGET":REM OR WHATEVER NAME YOU W 

ANT 
5160 END 
6000 REM SUBROUTINE TO PERFORM SEARCH 
6010 PRINT"{CLEAR)ENTER CHARACTERS TO BE SEA 

RCHED" 
6030 INPUTSE$ 
6032 PRINT"{CLEAR)" 
6034 PRINT"NUM. DATE PAYEE A 

MOUNT" 
6 0 36 PRINT"--------------------------------­

6040 X=LEN(SE$) 
6045 B=0:RESTORE 
6050 READZ9$:IFZ9$<>uEND"THEN6050 
6060 READ N$,D$ , I$,A$ ,W$, Q$ 
6065 IFN$="XXXX"THEN6150 
6070 IFLEFT$(I$,X)<>SE$THEN6060 
6115 PRINTN$;TAB(6);D$;TAB(l7);I$;TAB(3 2 );A$ 

6118 B=B+VAL(A$) 
6120 GOT06060 
6150 PRINT:PRINT"TOTAL FOR ABOVE =";B 
6200 PRINT:PRINT"HIT {REV}RETURN{OFF) WHEN D 

ONE" 
6205 GETZ9$:IFZ9$=""THEN6205 
6 210 RETURN 
7000 REM SUBROUTINE TO CALCULATE SAL ES TAX 
7010 PRINT"ENTER TAX RATE IN PERCENT" 
7020 INPUTX 
7022 X=X / 100 
7028 PRINT:PRINT:PRINT"CALCULATING ... PLEASE ­

WAIT" 
7040 B=0:RESTORE 
7050 READZ9$:IFZ9S <>"END"THEN7050 
7060 READ N$,D$,I$,A$,W$,Q$ 
7070 IFQS<>"Y"THEN7090 
7080 B=B+VAL(A$) 
7090 IFN$<>"XXXX"THEN7060 
7100 TAX=B*(l-X)*X 
7105 TAX=INT(TAX*l00 )/ 100 
7110 PRINT:PRINT:PRINT"TOTAL TAXABLE PURCHAS 

ES= ";B 



$675.00us 
795.00 

tor shipping and 

7120 PRINT:PRI NT:PRINT"SALES TAX PA I D=";TAX; 
"DOLLARS" 

7130 PRINT:PRINT"HIT {REV}RETURN{OFF} WHEN D 
ONE" 

7140 GETZ9$:IFZ9$=""THEN7140 
7150 RETURN 
9000 DATA AUTOMOB ILE 
9010 DATA CONTRIBUTIONS 
9020 DATA HOUSEHOLD 
9030 DATA UTILITIES 
9040 DATA INS URANCE 
9050 DATA DOCTORS AND DENTISTS 
9060 DATA FOOD 
9070 DATA KID ' S CLOTHES 
9080 DATA LARGE PURCHASES 
9090 DATA TU I TION 
9100 DATA SAV ING S 
9110 DATA MASTERCARD ESCROW 
9120 DATA VISA ESCROW 
9130 DATA END 
9600 REM SUBROUTINE TO PUT INFO I NTO DATA ST 

ATEMENTS 
9610 PRINT"{CLEAR}{02 DOWN}":FORI=0 T05: PRINT 

200+I ;" DATA "; 
9615 FORJ=0T04-(I=5) 
9617 A=P(I*5+J):A=INT(A*l000+.5) /1000 
9620 pR INTMIDS (STR$ (A) I 2) i" I"; : NEX T:PRINTCHR 

$(20):NEXT 
9630 PRINTOTHER$:PRINT02$ 
9640 PRINT"GOTO";RL:PRINT"{HOME}" 
9650 REM DYNAMIC KEYBOARD 
9660 POKE 158,9 
9670 FORI=0T08:POKE623+I,13:NEXT 
9680 END 
97 00 SS=" 

" 
9710 N$=S$ : D$=S$ :I$ =S $:A$ =S$ : W$=S$ : C$=" ,": Z$ 

=S$:T$=S$:B$=.BALANCE 
9720 SE$=S$ : Q$=S$ 
9730 DIMP(3 0) 
9740 RESTORE:FORI= 0T030 :READP(I) :NEXT:READY$ 

9750 RETURN 

COMPUTE! The Resource. 

Model JJUPS-120 U ninterrup table P ower S upp ly 

(For Commodore ' and Apple· Computer System Use rs ) 
EHm1nares your power 

blackout and brownou t 

problems. Ju st plug the 
UPS in to the mains AC 
and plug your monitor. 
compu ter. and disk 
drives in to I he UPS. 
lnslallation is that 
I as t and simple ! 

Power Input : 
117 VAC. 60 Hz. 

Power Output : 
117 VAC. 60 Hz .. 
120 Watts Max. 

12 Mi nutes 

45 Minutes 

Please add 5 ' 
handl ing, VISA & cerl. chQ. accepted 
Pribusin Inc . · Reg'd TradeMarks 
113 Do lomite Dr.. Downsview.Ont ..Canada M3J 2 N1 (416) 665-1540 

Superb new 

fory~· 
Atari 1s a registered t~~~nc 

DOLLARS ANO SENSE is a se1 o! in1ee programs oes1gnea 10 1nlo1m ana cdut:ale One roucn 
menu onven and 101a11y use1 lr1ena1y 

I A A outputs every yea r hom vour oresenl age to age 6!> yea1 0 11 year S1mply 1nou1 your o resen1 
age yearly con1nou11on ana oro1Klea 1n1e1es1 ra te A ta s1 ano eHec11ve way 10 comoa'(' d •lleren1 
como1nal •ons 

FUTURECOST w1U dC lermme lhe cost o t an y item a1 ,1n'f 00on1 1n lhc !utu1 ..-. A 91aoh< oemons1ta11on 
thal w ill enl1gn1en everyone as to Inc v.tlu(" o l sav 1n9 !or !he lu l ure 

WHAT S I T WORT H w dl show you <' •ac!ly !'I Ow mucn a11 Tr'ldl m')n('y yOu h,J l ' ~dvt"CJ is r('a11y wo nn 
,,, 1oaay s ao11a's You nao Dette1 s11down 10 1 tn•s one A T AR I 1?4r< 11aoe 011J2 ~ • ll •st 529 95 V1C·20 
WITH BK EXPANDER S29 9~ 

AUT ORUN allO iN S ~ou lo au1oma1•ca fy ooo; your a1sc t>aseo o·ograms whe n you oo ....er uo Menu 

ar l vert anU very tas1 Aulor un Wi ii oro oaoly oe on e 0 1 1ne mos1 use tu l 01og1ams you w ill eve1 o vv ri 

AT ARll2 4 i< td1sc only Sl 995 


SK.YP1LOT is a real time ll1gh l 1ano1na s1mu1a1 01 wit n lull n-s.rr umentatton anc suoe•o 91aon •c s and 

souno We''"'' ~· •I s lh~ hnes1 l l•Qhl s1mu1a10, avA1tao11? IOt ' "'-' flt .tr • AT A~14?4K 1 l <1Pf.' or tJ2K. 1orsc 

121 95 


SUPE R SEV( '" arp e •cellent Qames 1na s1mu1a10'!. on a S•l"IQlf' onr• l oucn mf'nu 1· •vt•n tJ•SC Tn1s 1S 
Devona a aou bl tne Oest sol!w;J re v;tlu r• o n 1ne m"n.... 1 IQ.J,h 


SKYPJ LOT 1\ 1nc1uaea ana cJe!i.C' •tiea aoovt< 

EASYRIDEP •Sa IO!allv un•aue aoo•oacri 10 mo10•{10S'J •at•nq You rrousl negot•at? a tw •Slrng maze 


w •tn rea h s11c S.1und ano super qraon1cs 

I.L IEN •Sa one on one cannon sauce r ctu e 1 1 n[' A. t1en l.l ~ l''> t!' ·. as•~to> action so nes nara 10 a11 K1as 


IOve II ' 


SEA 8AtT L£ ouis (Ou'" commano ol .1 l"lu1 l r>a• s:m 'Juriounoeo o~ mrnes arn::1 swiace vessels 

SttaleQv counts 


VQV AGER mus! De 9u•OCCI 10 a salt• ldna.na on .1 rut; Qt.'O anc rios:tiC' dl•ef"' 1,1nCJ!>C".\De Full 

1n!.trumen t,111on anc visual d isplay 10 ne10 100 succceo 


GE RO N IMO' is .., na1 you1 tier o ye 1, as he 1umos tr a m a small o•anP 1•.,.1nQ 10 1.1n on a 11001ca1 

1s1ano '1'01.1 must consraer c orn soeea ano an rl ude .vflen vou oush h•m out 


CANNONS •s tor one or rNo 01ay(lfS Eacr. nas 20 s 0 1s ano ~ t1mr hm+I 10 h•t a moving 1ar9e1 i<1as 

really e n1ov tne 9ame Al AR I rJ2K 1aisr onlv SJ9 95 


Send S 1 00 frefunctablef for catalog Visa and Master Charge accepted All order 
shipped within 46 hours Sat1sfacl1on guaranteed Inc lude s 1 50 per order for 
oostage & handling Dealer inoumes welcome 

ARMA DESIGN GROUP 
1201 Bridge Streel. Asbury Park . NJ 0771 2 

(201 J 774.9099 

NEW FOR ATARI 
FROM 

MMG MICRO SOFTWARE 

••••••••GAMES•••••••• 
CHOMPER - All machine language arcade game. One of the only 
computer games with intelligent monsters . Destined 10 become a classic. 

Requires 16K. I Joystick ........ . ..... ... . .. .... . ... $24.95 

ASTEROID MINERS - Race against time' Your mission is to mine 
all the asleroids before time runs out. BASIC and machine language. 

Requires 32K . I Joystick . .. . ... ..... .. .. ...... .. ... ..$29.95 

••••••••NECESSITIES•••••••• 

DISK COMMANDER - J us1 save rh is program on your BASIC 
disks and it will au roboot and automatically list all programs from the disk 
onto your sc reen. Simply run any program by typing in a number. 

Requ ires 16K, Disk only .... ... : ..... ....... .... ... .. $19.95 


RAM TEST - The most thorough and fastest memory test available 
for the ATARI. ·This all machine language program takes 4 min. to tes1 48K. 
h's the only program thal tests the carrndge area of RAM . Good for new 
400/ 800 computer owners and for testing new RAM boards. 

Requires BK .. . .... . ......... ... .. .. .......... .. .... $19.95 


***•••••BUSINESS/ HOME•••••••• 

MAILING LIST - Extremely fast BASIC and machine language 
program. Each data disk holds over 500 files . Sort on any of 6 fields al 
machine la nguage speed. Use any size labels or envelopes. 

Requires 48K, Disk only . .. . . ............... .. .... . .. $39.95 


Unless otherwise specified , available on cassetle and disk . Please specify 
when ordering . 
MMG is seeking new ATARI Authors. Please call or write fo r details . 

Please send check or money order to: 

MMG MICRO SOFTWARE 


P .O . Box 131 

Marlboro, New Jersey 07746 


or call (201) 583-4362 For C.O.D . deliveries 

New Jersey residents add 5% stat e tax. 
ATARI is a registered lrademark of AT ARI, Inc . 
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How m 11 a teacher use one computer lo teach spelling to 
a11 entire class? One solution is to print out individualized 
study sheets. This program (version for 'vlicrosoji­
A/JjJll', Co111111odore, OSI, and Radio Shack-and Atari 
BASIC.~) creates several different word games. The)' are 
good j(1r sjJel!i11g practia, but they're enjo)'able games, 
too. ![yo u don 't have a printer, )'OU can redirect the 
output lo the srrt'en by making a f ew adjustments such as 
s11hstit11ti11g PRINT for PRINT#, ignoring PRINT#3 
(s/1erial PET /Jri11tafon11atting com mands) , a11d by 110/ 

OPE.Ning to the Jni11ter. See the special Atari i11slruclio11s 
1111der "Atari Notes .. , 

Word 
Games 
August Schau 
Buckfield. ME 

Teachers wishing to use microcomputers to indi ­
vidua li ze instruction can easil y be frusu·ated be­
cause they lack the hardware necessary for students 
to interact with a microcomputer on a regu lar 
basis. 

I doubt that our local situation is unique. The 
loca l school district is contemplati n g the purchase 
of three Commodore 40 I 6 's o n Commodore's 
three- for-two offer. T his hardware will serve 500 
swdents and 40 stall members located in three 
buildings. Future hardware acq uisitions wi ll prob­
ably be modest, and the prospect of multiple stations 
for student use in the near future is not realistic. 

\i\i' hil e \\·a iling for the adm inistration to con­
sider an inYcs tme nt in microcomputers. I h<we 
purchased a CB l'v[ 8032 with 8050 disk dri ,·e and 
mode l 4022 printer and ha,·e begun to explore its 
applicatio n as a behind-the-scenes resource. 

Ha,·ing a computer-supported teacher might 
be a cost-effective way to maximize benefits from a 
limited amount of hardware. 

One Computer Can Serve Many Students 
Teachers can share a computer/printer combina­
tion to as. ist \\'ith th e record keeping associated 
with classroom management and to pre pare indi­
vidualized instructional materials. Materials for 
individual students can be used as printed. and 
sat isfactory co pies for group use can be made from 
a printout using a thermofax maste r and sp irit 
duplicato r. 

T he program will generate indiYidual spelling 

Lines 90- l l 5 - ten words are INPUT and 
stored in A$ array. Each word is scrambled in 
subroutine 225, returned and stored in B$ array . 

Lines l 20- 145 -each word is sent to subroutine 
300 to have"_" substituted for vowels . is re turned 
and stored in C$ ar ray. 

Line 200 prints A$ arra y in order l-l 0. B$ 
a1Tay in rnndom order, and C$ array in random 
order fol lowing th e format on line 55. 

Subroutine 660 fills the puzzle matrix with 
random letters and the answer matrix with "#". 

Lines 420 and 425 select a starting point. 
Words a re presented left to right and top to bottom 
to re inforce patterns common to written language. 
The starting point is sh if'ted in lines 450 and 520 if 
the word does not fit. I f the re is a letter already 
occupying one of the spaces needed , a new starting 
poin t is selected and tested. 

Lines 600-645 print the two matrixes side by 
side following th e format o n line 385. 

Program 1. Microsoft Version 

20 GOSUB 710 
25 PRINT "PRESS RETURN AFTER EACH ENTRY" :P 

RINT 
30 INPUT "STUDENT'S NAME "; Q$ 
35 OPEN 1,4 
40 SP$=CHR$ (29) 
45 OPEN 4,4,1 
50 OPEN 3,4,2 
55 PRINT#3," AAAAAAAAAA 

AAAAAAAAA AAAAAAAAAA " 
60 FOR I=l TO 10 
65 PRINT "WORD ";I;" IS "; 
7 0 INPUT A$(I) 
7 5 NEXT I 
8 0 PRINT: PRINT 
85 PRINT"JUST A MINUTE!" 
9 0 FOR I=l TO 10 
95 LET X$=A$(I) 
100 GOSUB 225 
105 LET B$(I)=E$ 
110 LET E$='"' 
115 NEXT I 
120 FOR J= 1 TO 10 
125 LET X$=A$(J) 
130 GOSUB 300 
135 LET C$(J)=Z$ 
140 LET ZS= "" 
145 NEXT J 
150 	 PRINT#l ," "CHR$(l)Q$ 
155 	PRINT#l:PRINT#l 
160 	PRINT#4,"WORD LIST " SP$ "SCRAMBLE"SP$ "FIL 

L IN " 
165 	PRINT#4:PRINT#4 
170 	REM PRINT OUT RESULTS 
175 	 FOR I=l TO 10 
180 	 LET R=INT(RND(l)*l0)+1 
185 	 IF B$(R)="0"THEN 180 
190 	 LET S=INT(RND(l)*l0)+1 
195 	 IF C$(S)="0" THEN 190 
200 	 PRINT#4,A$(I)SP$8$(R)SP$C$(S) 
205 	 LET B$(R)="0":LET C$(S)="0" 

acll v1 ties. 	 210 PRINT#4 



ARTWORlSCORES ANOTHER 

TECHNICAL KNOCKOUl 


Scene from GOLDEN GLOVES 

HODGE PODGE: by IAa"ha i ercd11/1 
(Ata11 ancl Apple I 

I 1., :: AVA ILABLE FOR ATARlll' I his capt111a t1rg 
prog1a11 11s a marvelrn1s lt:'a r11111g dev1cl' f ·r -h1!drF11 
iro111 I 111011ths 10 6 yt •ars HODGE PODGE •:Jns1>ts 
,, many cartoons a111111c:1 t1on and songs wt11 tl appeilr 
:. ll--'11 an~ 1-,,,, ,n 111" -111p11!Pr is c: 1 p r essl_~ A 111us1 
t ir Jll { faP iil1w 1llldH11ng 1 't111g chd rpn 
PRICE $19.95 ·i.sk>tl• 

BETA FIGHTER: b Douglas '. 11 =arla110 tA1a11 . 16KI 
S p \ 01tlo ... 111 be lhtl C(e gunner tn this act ion garr ~ 

set on a spr·rla1 11lar \lart 1an lanos"ape BE TA 
FIGHTER r an br playPtl with one or 1:. 11 layersard 
uses playPr r111ss1lp graphics antl delrght ul sour rt 
el ens 

PRICE $16 .95 .a» !IL· $20.95 d1siwt1" 


DRAWPIC: IJy D 111115 l 11<.!<' r (Atarr 16K) 
DRAWPIC p·ov1dos the user w11i1 an 1111bel1evab) 

easy way to Ct·"at scrt't>llS 111 graph ics modes 3-7 
Jus1 si t bar k 1·1oih yo11r 1nys1" k a1•cl use POINT PLO!. 
DRAW LINE . RUBBI RBANDltllena COLORSEI lo 
crPatP hfltHltilul 1111agi 1 ~ vn your A1ari f 1111 or part1c1 I 
SC rL'! 'll imrtg .s arr s..1v1•d t1S !:> t ring(fata 111 ti lt"' pr rgram 
arnl can be nts1a11t ly rPr allt·cl and t 01 11h11lt•O 1n10 Th'"· 
images using rnaLlw11 1 ta11~ 1 1agf' su!Jroll t1ncs lti. c;..., 
graph ic images can bt' t"astly 111corpt11atecl trllc y w 
osn programs 1he 1magt'S•l HODGE PODGF and hr· 
landsr ape o f BETA f'IGHT[R ,\ere majf us111g 
DRAVJPIC 
PRICE $29.95 cass.' 11;• 533 .95 dtS "11" 

ROCKET RAIDERS l>v R 1r hitr<l Pet•~''>t'l1 1 .\" dt ,-:;i.:r 
DPtena ' Olli ·•'> ' 1~ t t11(] t•a-,e , ,~~d1r\S I ou!sar r urPfl"- • • 

\..ets lase rs .:tnd l t\1" CHt•ac11•0 s terl !P1 SrluCt>t rl' .1 rr ... 
a1temo1 to oenet rah: vou r tHCllt>L11 ..,~ ") 1: t' t eia P? '.;: t' 

targe1 s•~h t 1 n~ allows vou to fir~~ rtl tht" rn ~ rn ., LJS1~;: ·1·.., .~ 
netcc 1rnpu tsr missiles l o " f' ID prol e< 1 vour nt<m . 1 •1r. 
its vital str uclurPS 
PRICE Sl9.95 ca'5etlP $23.95 i ve'te 

FOREST FIRE TWO: !Jv R1 ,,,tr1I p, t•·r::.• 1 .i11,u .!f'\) 
' Of'~ ! sf rmr tw; bt'+'ll ·•nti.1111 I d ,11 111 Ill'" ' ,j,., .., a I·" 

plt1y1' r 11111U1 · fr r tir •arl 111 /!, •,·HI 1 !lllllJ••l1'1·111 1, 'l• , : ,1 1') ,1r1 
s11rv1v.· s1 Jl r,,1 rt1 •· l+<d')I clii111,1g1· .i111 1 riu l 111, 1r 111, 11 lrr 'Jt 
Us1• r 111p111 11:1:, tJ , l ••ttllUl•\S lt111L1::i· d; lt·. i'. nHJ anu :J•atl,, 
ondlf 1:m<:i l j , r 111~/•1111 ll PS':igru11.. :d11a!11JJI FORFSi Fl Rf i;,, 

·•xr:.:il l·•nt r 'l.lt ,:!raµ•11 -s ha~ -~ INt'l1 lllaJ,• ···Jt-11 b--tt···r · 1,r·11112 
, ,Ut Jrnp11(.>f 1r1t d 5' 1(..;l' r Cl· !-111~•\J firp S· J111i.-•r 

PR ICE Sl 6.95 assr·ll,. S20.95 J·> -. . ,. 

..1 FORM lETIER SYSTEM: tA!an N or h ~ta • and ~ Dt••ei 
This •S the •dt' 11 prograrn tor creating oe rsonal• leO 'On,, 

lt'llf't '.:i' f l o., t•l"I ·• · ' " ~' t -,1n111I • • ti 11S t• It' • t..d• !1.H •c • t•' 
ducm,R fu ll y 1us11 f1ea let ers Addresses .:1r e stereo m a 
sep.n ate ih.• df1d are automat1r ally inserted into you r 
arm let er a ton .:: ... 1rri et oe rson alileO salu tat ion Bo 
Pl!?f I .ft'~ r•rl l, , , ,........ 1!1 f' ... •ne I on1pat1 ie W•I '" ART­

WORX ".' A JI I hl • 11 '1 '1il If. \ T f 01T0Rn ·o6'a m'­
PRI CE S39.9Sd1she11e 

D PILOT: by Michael Piro (Atari . l 6K) 
Pi lot your small airplane to a successful land mg using 

both 1oyst1cks to control thrott le and attack angle PILOT 
produces a true perspective rend1t1on of the runway . 
which •S conslantly changing Select tram two reve ls of 
01101 profl c1 ency 
PRICE Sl6.95 cassene S20.95 d1skette 
D TEXT EDITOR: (Ata11 and No'1h Star) 

This pto r;,m is very user oendly ·- yet employs at l 
essen11al tea ures need ed tor serious te ,,1 ed1t1ng .... , h 
m1nifT'al memory requirements Features include com 
mon sense ooerat1on. two d1fferent 1ust1f1cat1on ec hn1 
cues automat ic hne cente 1'lR and stra 1 ~ht f c rt1ard 
text mergmg ano manipulat ion TEXT EDITOR f il es are 
compat1blew•lh ARTWDRX FORM LET ER SYSTEM 
PRICE $39.95 d1skette 
D MAil UST 3.0: (Atari . Apple and Nonh Star) 

The very oopular MAIL LIST 2 2 has now been up· 
graded Version 3 0 otters enhanced ed1tmg caoab1l1ties 
to complement the manvother features which have made 
this program so popu lar MAIL LIST is unique tn it s 
ab1hty to store a ma ximum number of addresses on one 
d1ske11e (typically between 1200 and 2500 names') 
Entr ies can be retrieved by name, keyword(s) or by zip 
codes They can be written to a printer or to anolher 
hie !ci r comolele Ille management. The program pro 
duces I . 2 or 3 up address label s and wi ll sort by zi p 
code (5 o• 9 d1g1ts) or alphabetically (by las! name) Files 
are eastly merged and MAIL LIST wi ll even f ind and 
delete duplicate ent11es1The address files created with 
MAil LIST are completely compat ible w1lh ARTWORX 
FORM LETTER SYSTEM 
PRICE $49.95 d1sket1e 

D THE VAUlTS OF ZURICH: ny Fel" and Greg Herl ihy 
CAta11. 24K. PET I 

Zurich is the bank mg ca pital ot the world The rich and 
pawerful oeposll their wealth 1n •ts famed impregnab le 
vaults Bu t you as a master thief. have dared to under 
take the boldest heist of the century You will 1ouroey 
down a maze of comdors and vaults. eluding the most 
soph1s1 1cated secu rity system in the world You r goal is 
to reach the Chairmao·s Chamber to steal the most trea · 
sured oossess100 of all THE OPEC OIL OEEOS• 
PRICE S2 1.95 cassette $25.95 d11 ke1te 

0 BRIDGE 2.0 by Anhur Walsh (Ata11 (24K). Apple 
TRS-80. PET. Nonh St ar and CP/ M CM BASIC) systems) 

Ra ted u I by Creative Computtng. BRIDGE 2 0 •S the 
only program that allows you lo both bid for the contrac t 
and play out the haod (on defense or olteose!) Interest · 
mg hands may be replayed using the ··dupl1cale" bridge 
feature This is cenam ly an idea l way lo fina lly learn to 
play or1age or to get into a game when no other (human) 
players are ~vadab!e 
PRICE Sl7.95 cassene S21.95 d1sket1e 

D ENCOUNTER AT QUESTAR IV: by Douglas McFar land 
t 'ltan. 24K) 

As helmsman of R1kar starship, you must defend 
Questa r Sector IV from the dreaded Zentarians Us111g 
:tour p lasma oeam. hyperspace engines and wits to avoid 
Zentarian mmes and death phasers. you strugg le to stay 
at.ve This BASIC! Assembly level program has super 
sound. fu ll player missile graphics and rea l time action 
PRICE $21.95 : assene S25.95 d1sket1e 

NEW PROGRAMS! 


GOLDEN GLOVES: by Douglas Evans (Atari 24Kl 
Use you r ioystrck to jab , block and duck as each 

player attempts to land the knockout punch. This 
unique real -time program brings all of the excitement 
of ringside to your Atari. GOLDEN GLOVES isa one or 
two-player game, or you can be a spectator as the 
computer controls both fighters. 
PRICE . .. ....$22.95 cassette $26.95 diskette 

CRAZITACK: by Peter Adams (Atari 16K) 
The Crazies are attacking us and the only defenses 

are th ree MX bases. Missiles can be launched singly 
or in a salvo , but it is doomsday when you run out of 
missiles. 
PRICE .. . . . . . $17.95 cassette $21.95 diskette 

DOMINATION: by Alan Newman (Atari 24K) 
Between oneaod ~i x players compete for power via 

economic, diplomatic and military means in this 
award-winning game. You must make decisions 
quickly, exercise skillful hand-eye coordination . out· 
guess your opponents and cope wi th random events. 
PRICE .......$17.95 cassette $21.95 diskette 


POKER TOURNEY: by Edward Grau 
(Atari 32K. Northstar) 

You are entered in a high stakes Draw Poker 
Tournament fac ing six opponents includi ng Lake· 
wood Louie , Sh ifty Pete and Dapper Dan . Each has 
hi s owo style of p lay and of bluffing. POKER TOUR· 
NEV ut i l izes the Joker, has true table stakes play aod 
each hand is played based on pot odds. The Atari 
version's graphics and sound are superb of course 
(programmed by Jerry Whi te) making POKER 
TOURNEY the c lass program of its type. 
PRICE . ... . ..$18.95 cassette $22.95 d iskette 

HAZARD RUN: by Dennis Zander (Atari, 16K) 
The sheriff has spotted you and you must make the 

treacherous run through Crooked Canyon past 
Bryan's Pond to the jump at Hazard Creek and safety. 
You can even put the joystick-controlled GEE LEE car 
up on two wheels to make it through some tight spots. 
A lead foot is oot always the answer as you dodge 
trees. rocks and chickens in this nerve-racking game. 
HAZARD RUN employs ful l use of player/ missi le 
graph ics, re-defined characters and fine scrolling 
techniques to provide loads of fast act ion and visua l 
excitement. 
PRICE..... . . . $27 .95 cassette $31.95 diskette 

ORDERING INFORMATION 


Call ARTWORX toll-free number to order 
direct : 
800-828-65 73 
In New York. Alaska . Hawa i i call: 
(716) 425-2833 
All orders are processed and shipped 

within 48 hours . 

Sh ipping and handling charges : 

Wi thin North America : Add $2.00 

Outside Nor th America: Add10% (Air Mail) 

New York State residents add 7% sales tax 

Quantity Discounts: 

Deduce 10% when ordering 3 or more 

programs 

Ask for ARTWORX at your local computer 

store. 

Write for FREE Catalogue listing more 
information about these and other quality 
ARTWORX programs . 

http:assr�ll,.S20.95


56 COMPUTE! 	 August.1982. Issue 27 

215 NEXT I 
220 GOTO 360 
225 REM WORD SCRAMBLER 
230 N=LEN(X$) 
235 FOR J=l TO N 
240 LET Q(J)=J 
245 NEXT J 
250 LET C=0 
255 LET Y=INT(RND(l)*N)+l 
260 IF C=0 AND Y=l THEN 255:REM WOKu CANNOT 

START WITH FIRST LETTER 
265 	 IF Q{Y)=0 THEN 255 
270 	 IF Y=Q (Y) THEN Q (Y) =0 
275 	 LET E$=E$+MID$(X$,Y,l) 
280 	 LET C=C+l 
285 	 IF C=N THEN 295 
290 	GOTO 255 
295 	 RETURN 
300 	 REM VOWELS = BLANKS 
305 	 LET N=LEN(X$) 
310 	 FOR I=l TO N 
315 	 LET X=ASC(MID$(X$,I,l)) 
3 20 REM TO OMIT "Y" FROM FILL IN ADD X=89 T 

0 NEXT LINE 
325 IF X=65 OR X=69 OR X=73 OR X=79 OR X=85 

THEN 340 
3 30 	 LET Y$=MID$(X$,I,l) 
335 	GOTO 345 
340 	 LET YS=CHR$(16 4 ) 
345 	 LET Z$= Z$+Y$ 
350 	 NEXT I 
355 	 RETURN 
360 	CLOSE 3:CLOSE 4:CLOSE 1 
365 OPEN 1,4,1 
370 OPEN 2 , 4 , 2 
375 	 PRINT:PRINT 
380 	 PRINT "STILL WORKING ON IT!" 
385 PRIN T#2 ," AAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAA" 
390 DIM K$(15,20) 
395 DIM P$(15,20) 
400 GOSUB 66 0 
405 LET D=D+l 
410 F$=A$(D) 
415 REM PICK RANDOM STARTING POINT 
4 20 LET A=INT(RND(TI)*20)+l:X=A 
4 25 LET B=INT(RND(TI)*l5)+l:Y=B 
4 30 REM PICK HORIZONTAL OR VERTICAL 
4 35 LET S=INT(RND(T1)*2)+1 
440 ON S GOTO 445 , 515 
445 REM HO RIZONTAL 
4 50 IF A+LEN(F$)>2 0 THEN A=A-LEN(F$) 
4 55 X=A 
460 FOR I=l TO LEN(F$) 
465 IF KS (B , A) <>"#"THEN 420 
470 A=A+l 
475 NEXT I 
480 FOR I=l TO LEN(F$) 
485 P$(Y,X)=MID$(F$,I,l):REM STORE WORD IN 

PUZZLE MATRIX 
490 K$(Y,X)=MID$(F$,I,l):REM STORE WORD IN ­

ANSWER MATRIX 
495 X=X+l 
500 NEXT I 
505 IF D<l0 THEN 405 
510 	GOTO 580 
515 	 REM VERTICAL 
5 20 	 IF B+LEN(F$)>15 THEN B=B-LEN(F$) 
5 25 	 Y=B 
5 30 FOR ·I=l TO LEN(FS) 
535 IF KS(B,A)<> " I" THEN 420 
540 LET B=B+l 

545 NEXT I 
550 FOR I=l TO LEN(F$) 
555 LET P$(Y,X)=MID$(F$,I,l):REM STORE WORD 

IN PUZZLE MATRIX 
560 LET K$(Y,X}=MID$(F$,I,l):REM STORE WORD 

IN ANSWER MATRIX 
565 	Y=Y+l 
570 	NEXT I 
575 	 IF D<l0 THEN 405 
580 	 REM PRINT PUZZLE 
585 	PRINT#l:PRINT#l:PRINT#l :PRINT#l 
590 	 PRINT#l,"WORDSEARCH"SP$Q$ 
595 	PRINTll 
600 	 FOR Y=l TO 15 
605 	 FOR X=l TO 20 
610 	 PRINT#l,PS(Y,X); 
615 	 NEXT X 
620 	 PRINT#l,SP$; 
625 	 FOR X=l TO 20 
630 	PRINT#l,K$(Y,X); 
635 	NEXT X 
640 	 PRINT#l 
645 	NEXT Y 
650 	CLOSE l:CLOSE 2 
655 	GOTO 705 
660 	 REM FILL P MATRIX WITH RANDOM LETTERS 
665 	 FOR Y=l TO 15 
670 	 FOR X=l TO 20 
675 	L=INT(RND(TI)*26+1) 
680 	 P$(Y 1 X)=CHR$(L+64) 
685 	K$ (Y,X)="#" 
690 	 NEXT X 
695 	NEXT Y 
700 	RETURN 
705 	GOTO 805 
710 	 POKE 59468,12: PRINT "(C LEAR} WORD DRIL 

L" 
715 FOR I= 1 TO 12 : PRINT CHR$(163);: NEXT 
720 PRINT: PRINT 
725 PRINT "BY AUGUST SCHAU" 
730 PRINT:PRINT"RFD #1" 
735 PRINT:PRINT"BUCKFIELD, ME. 04220" 
740 PRINT:PRINT 
745 PRINT "INPUT STUDENT 'S NAME AND 10 WORD 

s. 
750 PRINT:PRINT "PRINTOUT INCLUDES:" 
755 PRINT:PRINT "l) THE LIST OF WORDS 
760 PR INT " 2) A RANDOM LIST OF SCRAMBLED WO 

RDS 
765 PRINT "3) A RANDOM LIST OF WORDS WITH B 

LAN KS 
770 PRINT " SUBSTITUTED FOR VOWELS 
775 PRINT "4) A WORD SEARCH IN A 15X20 GRID 

780 	 PRINT "5) AN ANSWER GRID 
7 85 	PRINT: PRINT 
790 	 PRINT "PRESS (REV}SPACE BAR(OFF} TO CON 

TINUE" 
795 	GET V$:1F VS="" THEN 795 
800 	PRINT"(CLEAR}":RETURN 

Program 2. Atari Version 

10 REM WORD DRILL FOR ATARI 
15 DIM Q$(30),TS<20>,AS<20t10>,AL<10>,XS<20) 

,ZS<20>,BS<200>,CS(200l,ES<20l 
16 DIM Q<20> 
17 DIM TABS<BO>:TABS•" ":TABS<BO>=" •:TABS<2 

>=TABS 
20 GOSUB 710 
25 ? "Press ~~firr~~ after each entry":? 
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VIC-20 SOFIWARE 
Over 100 programs on tape 
and cartridge for the VIC 
computer-both educa­
tional and funlt 

Write or call for your free 
catalog. 

Swuise Electronics 
7057 Lompoc Court 

Citrus Heights, California 
95610 

(916) 969-8319 

I~Tltl'DER: 

-¥- VIC TRICKS-¥­
A booklet of basic routines & procedures: 
piggyback memory save, program ap­
pend: baste monitor, card maker, renum· 
ber, replace variable, find variable, 
memory pack and morel . . .. . ... . . $9 .95 

and on casset te for SK VIC-20 

BACKGAMMON 
A great game! Our best seller. 


SK version s12.g5 BK version $19.95 


BLACKJACK TUTOR 

Not just a game! Teaches best winning 

strategy. .... . .. . .. ... . . ...... $12.g5 


MAZE -MAN 

Munching action ...... . _... . . ... $9.95 


CHECKERS 

A defensive game .. .. . _..... .. $12.95 


CHARACTER GENERATOR 

create 63 special characters .. .. _$9.95 


and morei Write for Info: 

send check or money order plus soc to: 


RAR-TECH 

Box 761 , Rochester. Michigan ll8063 


· v1c-Reg1srered Trademark of commOdore 


Space Invaders! Asteroids' Meteor 
con trol . ready to melt down in only 
Four nuclear reactors have gone out of 

Showers and more' You have defended 
minutes. They are also protected by pre ­ them all . But can you survive the feti sh 
prog rammed robots that can destroy attack of the .. 

anything in seconds Your mission 1s 
 ALIEN SWARM A 
to shut down the reactors and capture t00°1 Machine - Joysticks0 

the robots before a mel t down occurs . 16K Cassette 29 .95 US funds 
But before you en ter ... remember you 16K Disk 34 .95 US funds 
are the . 


INTRUDER! A 
 Now availabte ... ALIEN NUMBER A 
t6K Cassette 29 .95 US funds An educational arcade game. 
24K Disk 34 .95 us funds ,.,o ... ,0 Cassette . . . . . . . . . . . $29 .95 
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- 7 xl!:l.i;\'.li'Li:? Eli'i.'i![[l!Ii;~MATH PACK+ 

Atari brought the computer 
age home. Now we bring 
home the educational 
software. 
MATH PACK was written for the educa ­
tional side of the Atari by professional 
educators in the field of mathematics . All 
fou r independant math programs use 
Ata ri 's sound and graphics to make 
learning more fun and enjoyable for your 
whole family . A final summary at the end 
of the prog rams le ts you see how well 
you've done or what area needs to be 

You are in search of the true meaning to practiced. Ageand skill levels . 
life . but first you must ba tt le each level 

A 1) Math Pack Drill"in sea rch of the magic ring . Will you su r­
2) Equations · · • vive this horror? What lu rks in these deep 
3) Jumble ' - - • and dark . 
4) Digi t Span ­CRYPTS OF TERROR A.. 

·BASIC and - ·Joysticks required .Joystick - BASIC required . 
16K Cassette 29 .95 US funds 
16K Disk 34 .95 US funds Tape or Disk . . . . . S34 .95 US funds 

Check your local computer dealer or order direct from us. 
Ordering : VISA, MasterCard , American Express and Cheques 

accepted. 


Please include all numbers on cards . 

Include phone number with all orders. 

Add $2.00 for shipping and handling per item ordered. 


Please specify which program ordering. 

"DEALER INQUIRIES WELCOME 	 ALL FOR ATARI 

TBE DATA HANDLER 
for VIC 

A word processor and catalog 
program for the VIC-20 plus BK 

·over 15 ed it functions 
·sorting 
"data formatt ing 
·expandable 
·screen scrolling-78 character lines 
•full documentation 
·works with cassette and 
standard VIC printer 

"disk version available 
·easy to adapt for RS-232 printers 

Price $29.95 

C.O.D., check, or money order 


(Speci fy disk or casselle) 


MW Software 
P.O. Box 126 

Urbana, IL 61801 
(217) 356-7511 

Dealer inquiries welcome. 

VIC is a irademark of Commodore. 
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30? "Student's name";:INPUT QS 
60 FOR I=l TO 10 AtarlNotes ­65? "WORD •;I;" IS "; 1·­

70 INPUT TS:As<Ia20-19,Ia20>=TS:AL<I>•LEN(TS This program uses an 80-column printer
) 

such as the Atari 825 or the Epson MX-80 7:5 NEXT I 
80 ? : ? printer. To re-route output to the screen,
85? "Just a minute!• change all LPRINT statements to PRINT90 FOR I=l TO 10 
95 XS=As<Ia20-19,Ia20-20+AL<I>> statements, and decrease the table width, if 
100 	GOSUB 225 possible.105 Bs<Ie20-19,Ia20-20+AL<Ill=Es 
110 Es•"" There are some limitations to string­
115 	NEXT I array simulation techniques (used here to
120 FOR J=1 TO 10 
125 XsaAs<Ja20-19,Je20-2o+AL<J>> translate the Microsoft version of Word 
130 	GOSUB 300 Drill to Atari BASIC). Unless you're willing 
135 cs<Ja20-19,Ja20-2o+AL<Jll .. zs 
140 z ...... to perform a great deal of calculation, two­
145 	NEXT J dimensionaJ string arrays are very hard to 
1:50 LPRINT Qs:LPRINT :LPRINT 
160 LPRINT "WORD LIST<10 SPACES>SCRAHBLE emulate. Also, since Atari reserves memory 

<11 	 SPACES>FILL IN" for aJI strings before the string is even filled,
165 	LPRINT :LPRINT large arrays such as A$(10,20) can easily 170 REH PRINT OUT RESULTS 
175 FOR I=1 TO 10 exceed available memory. For example,
180 	R=INT<10aRND<Ol+1l with the array A$( 10,20), if we want to 185 	xs-es<R•20-19,Re20-2o+AL<R>>:IF X$(1,1)z 

"0" THEN 180 allow each element of the string 20 charac­
190 	S=INT<10aRND<Ol+1) ters, the amount ofmemory used by this195 	Z$=Cs<sa20-19,sa20-2o+AL<Sl):IF Z$(1,1)= 

"0" THEN 190 "superstring" is: 	 ' 
200 TS=As<Ia20-19,Ia20-20+AL<I>> 

201 LPRINT TS;TABS(1,20-LEN<Ts>>;Xs;TABS(1,2 
 10 x 20 x 20=4000 

0-LEN<Xs>>;ZS 
210 LPRINT bytes plus overhead. 
215 	BS<R•20-19,RS20-1B>="O":CS(Sa20-19,Sa2o­ A similar situation is encountered with 

18) ="0" 
217 NEXT I the word search puzzle generator in Word 
220 	GOTO 360 Drill, which uses two 15 x 20 arrays. Memory 
225 REH WORD SCRAMBLER 
230 N=LEN<XS> needed by the arrays aJo.ne would be over 
235 	FOR J=1 TO N 12,000 bytes. This plus the 16K for the 
240 	Q(J)=J program would ·restrict the use of Word245 NEXT J 
250 C=O Drill to machines with 32K or more memory.
255 	Y•INT<NaRND<O>+ll To serve the greatest audience (and avoid 260 	 IF C=O AND Y•l THEN 255:REH WORD CANNOT 

START WITH FIRST LETTER long, complicated calculations), Wor.d Drill 
26:5 	 IF Q<Y>=O THEN 255 for the Atari only provides the first two 
270 IF Y=Q(Y) THEN Q<Y>=O 
275 ES<LEN<ESl+l>•XS<Y,Yl functions: fill in the blank and word scram­
280 	C=C+1 ble. Nevertheless, you should find it useful. 
285 IF C=N THEN RETURN 
290 GOTO 255 You might also want ti> try "Word 
300 	REH VOWELS = BLANKS Hunt" for the Atari, COMPUTE!, March 
30:5 N•LEN<XS> 
310 FOR I=1 TO N 1982, #22. 

I 
320 X•ASC(XS(Il l 
325 IF X=65 OR X=69 OR X=73 OR x,.79 OR X=B5 

THEN 340 
330 	Y=X 
335 	GOTO Figure I.345 
340 YaASC < "_" > 

345 ZS<LEN<ZS>+l>=CHRS<Y> 

350 NEXT I 

355 RETURN 
 WORD LIST SCRAMBLE FILL IN 
360 	LPRINT 
370 	? : ? ARM GIFNRE L_G
390 END 

710 GRAPHICS O:? "WORD DRILL" 
 HAND OBLWE _RM 
720 ? :? "Enter student'• name" ELBOW ABCK F_NG_R 
730 ? "and 10 words. Printout" WRIST RMA B_CK
740? "includes:":? 

LEG RISTW CH_ST750? "1) The list of words" 
760 ? "2> A random list of scrambled" ANKLE NALKE :..NKL_ 
770 ? "<3 SPACES>words." KNEE GLE WR_ST
780 ? "3l A random list of words with" 
790 ? "{3 SPACES>blanks substituted for vowe FINGER SEHTC _LB_W 

ls. u CHEST DANH H_ND 
BOO ? :? BACK NEEK KN_
810 ? "Press ~~~~~-~~~ to continue" 
820 IF PEEK<764><>33 THEN 820 
830 POKE 764,2SS:GRAPHICS O:RETURN 
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Figure 2. 

Word Search 
I XHEG.JBFMFEEFGH ARUHG 
FW.JL.JMIJFMSMLPUHBARED 
MSVB.JZRPNIJHBL:UCAHRWS 
.JI N.JZKeACKDOOQ.J I 'T'VFD 
KNVGLXPIHMPWEUJBGJDP 
JYYXJBRGXQLFAIPQXRYT 
ATQ I ec:JGAC:NGK·ZFCSPEW 
GOW'i'QVHAMRUHANDKMFHG 
BNCQRVQRACF I NGERTM'r'.J 
FR'r'NSWWMDHGANKLERONE 
GLXRACSOXEKt-IEERNBNOB 
VSCFFWGFASCLJZAAPAKA 
TJ.'R I S TRHOTLETPMFY I ZP 
AKHZAC.J .JP'r'YGSNW.JHVTI< 
RGTZMZAGKUSHYR.JVKUDK 

Figure 3. 

Sally Student 

###4Ut##4Ut##E######.## 
###########L######## 
###########8######## 
######BACK#O######## 
###########!-~######## 

#################### 
#################### 
#######A###HAND##### 
#######R#CFINGER#### 
#######M#H#ANKLE#### 
#########EKt-IEE###### 
#########S#L######## 
#WRIST###T#E######## 
###########G######## 
######~############# 

TOLL FREE 

Subscription 

Order Line 


800-345-8112 
In PA 800-662-2444 

AUTHORIZED 
SERVICE 

Now you can get FACTORY AUTHOR· 
IZED service for your Commodore or 
Atari computer and peripherals at reason· 
able cost. Minimize your down time 
frustration and expense. Extended war­
ranty available for most products, too! 

Micro Computer 

Seniie_e Center 


CALL 717·327·1450 

477 E. Third St., Williamsport, PA 17701 


EDUCATIONAL SOFTWARE 
~ FOR YOUR VIC 

From Programs Such As:I•.. ­1 I * GOTCHA MATH* ENGLISH INVADERS ·I • * MISSPELL 

~$9.95 Each 

~For FREE Program Coto log Coll or Write: 

c::a mm•OfllTA 
camP~lEPI HOUSE .. •nc:. 

r .o. BOH 325 

m1lroRo. m11:H1UAn ... ao ... 2 


[313] 685 . 0113 

We Handle Games For Your VIC, Too! 
DRAGONS & TREASURE• VIC TRf;:K 
ASTRO COMMAND • AND MORE! 

PET Educational Software Also Available 
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This firs t installment ofa two-/Jart article reviews th f' 
fea tures and ca.pabilit ie. of Commodore's new mid-fJri(('d 
home com/mter. 

A First Look 
At The 
Commodore 64 
Tom R Halfhi ll 

Features Editor 


Your first look at Lhe new Commodore 64 migln 
cau e yo u to overlook. T hat is, the 64 looks so 
much like the fa miliar VIC-20 thal you might mi ' s 
it altogethe r. 

T haL's what hap pe ned to many visitors to the 
Commodore boorh at the recent Consumer Elec­
tronics Show in Chicago, where Commodore was 
proudly showing o ff the new machine . People had 
trouble at first pickin g it o ut o f rows o f VI C-20s on 
di splay. T he 64 has Lh e same 66-key, full-stroke 
keyboard and the same compact plastic case. It's a 
differe nt-colo red case , though, and the re's a small 
"64" in the uppe r-right corner next to the power 
indicator light. Eagle-eyed obse rvers also notice. the 
slightly diffe rent po rl configuration . T hose are the 
o nl y differences - exte rnall y. 

Internall y, it's another sto ry. The electronics 
which make the Commodo re 64 tick are fa r re­
moved from the workin gs o f' its lesse r cousin . 

Same Family, Different Branch 
First. the basics. T he Commodore 64 comes with 
64 K o f Random Access Memory, hooks up to an 
T \ with its built-in RF mod ulato1-, and costs $595. 
T his places it midway in p rice and fea tures between 
the 5KRAM VIC-20 at $299 and the new l 28 K 
P 128 at $995 (see "Compute r to Come" elsewhere 
in thi s issue). In many ways, the 64 is an in te resting 
cross between the VIC and the Pl 28. Fo r example , 
it sha res the Pl 28's 40-column by 25-line screen 
display , an improve ment ove r the VI C's 22 by 23 
fo rmat. Other fea tures in common with the P 128 
include 16-color graphics, the most sophisticated 
three-vo ice sound ynthesize r chip in the home 
compute r market, an optio nal plug-in Z-80 micro­
p rocessor board for CP/M capability, and three 

screen modes (the 40 by 25 text mode, 320- by 200­
pixel high resolution graphics, and 200- by 160­
pixel medium resolu tion g raphics) . 

In addition , the 64 has another important 
fea ture in common wi th the P 128 : "spri tes" (known 
as player/missiles to Ata ri buffs) . T hese are de fin­
able graphics fi gures which can be programmed to 
move around the screen in any mode, completely 
independent of the bac kground and of each other . 

On the o ther hand, the 64 has a few Lhings in 
commo n with the VIC, too - mainly, its periphe rals. 
The 64 is designed to work with the VIC s d isk 
drives, printers, the new VICMODEM, the Dalas­
sette recorde r , the lig lH pen , joys ticks, and paddles. 
However, before connecting the VIC-1 540 disk 
dri ve to the 64, a ROM chip must be changed for 
full compatibility. Commodore will produce a new 
disk drive , called the 1::> 4 1 and identical to the 
1540 except for this chip , especially fo1· the 64. 
Meanwhile, VI C own r · switching to a 64 can 
upgrade the ir 1540 dri ves . Up to five of these 
I 70K drives can be daisy-chained to the 64. Up 
to three more devices, such as the VIC Graphic 
Printe r. can be chai ned o nto the d1·ives. T he 64 
also will nm the wide range of CBM peri phe ra ls 
with an optio nal plug-in ca rtridge that provides an 
IEEE-488 inte r face. 

The 64's compatibility extends to softwa re, 
too. The 64 has SK PET BASIC 2.0 (U pg1·ade 
ROM). Commodo re says the casseue inte rface 
allows u se of programs and fil es created on all 
o the r Commodore compute rs, and that most 
BAS IC programs written on 40-column PET will 
run without modificatio n. Exceptions are programs 
which POKE creen memory locations, since these 
va ry on diffe rent systems. Fo r even greate r so flware 
compatibility, Co mmodore will have a PET 
emulator that will transfo rm the 64 into a PET in 
practically every area except machine language. 

Bes ides all that, the 64's compatibility goes still 
furth e r. It is designed to be the next logica l step 
fo1· owners o f Commodore's new Max Machine. 
This $ 179.95 game machine with a full- size bubble­
membrane keyboard uses the same processo r chip. 
sound chip, video chip. Datasse u e reco rder, j oy­
stick, paddles, and game ca nridges as the 64. \ ideo 
game lovers who cut their teeth on simple pro­
gr amming wi th the Max Machine's optional BA IC 
ca rtridge can move up to the 64 witho ut di sca1·ding 
their peripherals and ga me software . 

Chip Off The Old Block 
T he secret behind the Commodore 64' · ad va nced 
features, yet extensive compatibility with ca rlie1· 
technology. is a new microprocessor chip fo r its 
Central Processing Unit (CPU) . Instead of the 
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Softwa~g the Vast ra;r base by 
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capability. 
Now your commodore can blossom Into a full-blown Frorn SSE t nnovative

Odore c o suppCPI M-based or multi-user business system with the ornPut . 0 rt Yourer ltne. addition of one of these Innovative peripherals. Your 
Commodore plus the SOFTBOX gives you a single-user 
CP I M system. commodore plus HARDBOX puts Pet 
softWare on Corvus Disk Drives and multiplexing units. 

RUN CPI M WITH SOFT BOX 
ON FLOPPY AND HARD DISK. 

Add SOFTBOX. The Z80·based computer which 
co'nnects to your commodore PET or CBM 
through the IEEE bus. 

Now you have the ability to run any CP / M 
software or application, giving you a universe of 
computing capabilities you could only wish for 
until now. 

Simply by plugging the SMALL SYSTEMS SOFT· 
BOX into your commodore computer's IEEE-488 
port and loading the CP / M disk, your computer 
will run under the world 's most popular disk 
operating system. No internal connections or 
modifications to your computer are necessary. 

Applications packages designed to work with 
specific terminals Oike Lear Siegler ADM3A, 
Televideo 912 or Hazeltine 1500l need no 
modification to work with your computer's 
screen, since the SOFTBOX allows your computer 
to emulate any of these devices. 

Interfaces that come with your SOFTBOX let 
you add the Corvus Hard Disk and any RS·232C 
peripheral. You can run a printer, and even talk 
to another CP / M based system. 

90-Day warranty. suggested retail $895 
complete line of CP / M software available. 

SMALL SYSTEMS ENGINEERING 

222 B View Street 


Mountain View, CA 94041 

(415) 964-8201 

CPIM is a regis tered trademark of Digital Research. 
1982 Small Systems Eng ineering Corp. 

HARDBOX GIVES PET DOS 
MUL Tl-USER AND HARD DISK 
CAPABILITY. 

The HardBox introduces your PET software to 
the world of high-capacity, high speed disk 
storage. It acts as an intelligent controller for up to 
four Corvus Winchester disk drives. Each Corvus 
drive can have a capacity of 6, 10 or 20 million 
bytes. 

The HardBox is designed to be software­

compatible with PET DOS version 1 or 2, so that it 

will work with existing programs. The HardBox is 

designed to appear to the PET as a fast, high­

capacity floppy disk unit. 


When used with the Corvus range of drives, 
the HardBox provides much more than just a hard 
disk interface. By using an 8-way multiplexing unit, 
up to eight PET users, each equipped with a Hard­
Box, may simultaneously address the same hard 
disk. By using two levels of multiplexing, up to 64 
users may be accommodated. The hard disk may 
be divided logically into user areas. 

A comprehensive set of utility programs are 

provided with the hard box for file transfer, hard 

disk configuration , mirror backup, system 

maintenance etc. 


90-Day warranty. Suggested retail $695. 
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6502 chip in earlie r Commodores, the 64 has a 
65 10 d es igned by MOS Technology, the same 
Commodo re subsidiary which designed the 6502. 
T he 65 10 has additiona l inpu t/output lines, but is 
still , like the 6502 . an eight-bit chip. Moreove r , it 
sha res the 6502's instructio n set. This means 
machine language programmers will adapt quickly 
to the ne\\' chip. 

Compute rs which 1·e ly on one chip , the CPU. 
for a ll the ir processing tend to be rathe r slow. so 
Commodore bestowed the 64 with additional chips 
to handle the time-consuming ,·ideo and sound 
p rncess ing (a tec hnique used al o by ta ri ). T he 
6567 Video In terface Chip a llows 255 combinations 
or border and background colors. 16 text co lo1·s 
a nd a ll 64 PET graphics cha racters. It al o pe rmits 
rede finin g custo m character sets and sprites. The 
. o und chip. called the 658 1 Sound Inte r face Device 
(S J0 ). is an ex tremely ,·e rsatil e three-voice synthe­
size1· superio r to anything fo und in othe r home/ 
pe rsonal computers. We can say this with abando n 
because we've wa tched sound being p rogrammed 
on the 64 and ha ,·e hea rd the results. 

T he new chi ps make the Commodore 64 pan 
or one famil y: the ax Mac hine uses the same 
th ree CPU, video, and sound chips. while the ne\\' 
Commodor·e P, B. and BX Seri es computers use 
the same SID chip fo r their sound (a lthough they 
are based on a di ffe rent, but simila r , C PU, the 
6509) . 

Add Sprite To Your Life 
T he standout f'ea ture o f the Commodore 64's 
graphics is the ability to manipulate sprites. Until 
now. the onl y home compu te rs capable o r di s­
playing sprite were the Atari 400/800 and T exas 
Instrument Tl-99/4A. All you Commodore loyal­
ists who used to flip by articles on Atari player/ 
miss ile graphic will have to learn what it's like to 
struggle with this new concept in computer anima­
tion. Luckil y, you' ll probably have it easier than 
Ata ri peo ple, since the ne\\' Commodo res use 
sprites even mo re powerfull y than the Ataris. 

System Overhead: Diminishing RAM ... 
T heoreticall y, you can crea te up to 256 sprites on 
the Commodore 64. We say "theoreti call y" beca use 
memo ry limita tions play a la rge facto r , even wi th 
64 K of RAM. For one thing, not all o f that 64 K is 
available fo r programming; some is consumed by 
the svstem fo r overhead . When powered up under 
BAS.IC, a PRI 1 T FRE(O) command to check on 
free me mo ry yie lds 38.9 1 I bytes. Co mmod ore 
says 52 K is.ava il able fo r mac hine language 
p rogrammmg. 

So how many sp1·ites are possible? While 256 

shapes can be de fin ed in memory, one Commodore 
p rogrammer says 48 is a reali stic limit for display 
purposes. We can li ve with that ! But the re is a 
furth e r limit of eight sprites per scan line, the hori­
zontal lines forn1in g the TV picture. T hat is, ir 
more than eig ht spri tes a re displayed at once at the 
same "latitude," the extra sprites momentarily 
di sappear as they pass by. 

However·, there a1-e ways around some o f 
these limits. T he 64 has a trick simila r to Ata ri 
di splay Ii ·t inte rrupts. A Commodore p rogrammer 
refe rred to it as a "raster scan interrupt. ' T his 
a llows the same eight sprites to be used mo re than 
once o n the same screen. Fo r example, consider a 
Space J m·acle rs-type game . Eight sprites can be 
displayed as the to p row o f aliens. A split-second 
a fter that row is scanned onto the screen. an inte r­
rupt is triggered , the sprites are redefin ed , and 
fi nall y a re redi played as the next row or aliens. 
T his process is 1·epea ted a ll the way down the screen. 
So )'O U can put, say, fi ve rows of e ight a liens each 
(to ta l= 40 aliens) on o ne screen using only the 
same eight sprites. 

.ommodo re has al so prov ided co lli sion and 
prio rity registe r to accompany the spri tes. Collision 
registers detect when spri tes bump into each othe r 
- to trigger an explosion in a game, for example. 
Prio ritY. registe r a llow prog rammers to defin e 
each sp rite 's display prio1·ity in relation to the 
sc reen background and other sprites . For instance, 
a sprite defin ed as an airplane can be moved behind 
or in front o f a cloud on the screen, simulatin g 
three dimensions. 

Ata ri programmers accustomed to handling 
"playe rs" and "missiles" as sepa rate objects will 
have to adjust their thinking on the Commodore 
64. The 64 has only spri tes, which are used fo r 
both . Actuall y, the Atari works in a simila r way, 
spli tt ing its fi fth playe r into fo ur miss iles to acco m­
pany the other four players. Programmers on the 
64 will simply constrnct missiles out of who le sprites . 
since they have so many on hand anyway. 

Sprites on the 64 can be de fin ed up to 2 1 
pixels high by 24 pixe ls wide, and wi th up to three 
colors each. In additio n , a single statement\ ill 
double a sprite in eithe r di1·ection , or both. Best of 
all. movement is extremel y simple and fa st: specify 
an X,Y position on the screen and the sprite is 
the re. 

On microcompute rs which have them, sprites 
a re proving to be the most powerful- yet unde r­
used - graphics featu re ava ilable . Games ordinarily 
requi r ing 48 K RAM or more to handle complicated 
animation can be clone in I 6 K on machines with 
spri tes. T he Commodore 64 's approach to sprites 
appears to be the most powerful to elate. We can 
expect some dazzling arcade-style games as pro­
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grammers get the hang of working wich che 64. 


The Sound Of Music 
No doubL abouL it: th e new Commodores with th e 
S ID chip have the must sophisticated sound 
capabiliti es or a n y home/pe 1·so nal compute rs o n 
the marke t. Skeptical? You won't be a fte r you hear 
them. For one thin g, the SID chip is much more 
than the to ne generators found in othe r compute1·s. 
It is a trne sound synthesize r with an e n velo pe 
generator for each of its three voices, progra m­
mable attack , d ecay, sustain , and release for each 
voice, plus a ch o ice o r four waveforms, plus pro­
grammable hig h- , low-, ba nd- , a nd notch-pass 
filte rs , plus 16-bit freque ncy resolu tion over a 
nin e-octave ra nge from 0-4 KHz, a nd even va riable 
resona nce and a m aste r volume control. 

Commodore sales literature does not exagge r­
ate: the fi4 trul y 1·ivals the capabilities until n<m 
found onl y in d edi cated keyboard synthesize rs. 

The four waveforms a llow users to va r y the 
wne of each voice. For example, th e va1·iabie-pulse 
;vaveform produces a sha rp. biting sou nd like th e 
ton e ge m:i-ators in othe r compute rs . The Lria ng le 
w~1 vefo 1 ·m is much more me llow , simulating o rga n 
music. The sawtooth waveform is abrupt, li ke a 
ha rpsichord . And the fourth waveform , " \\·hite 
no ise,' ' is hand y for sound effects suc h as 
explosions. 

T he prng1·am mab le a ttack-decay-susta in ­
re leasc sy nthesizes the aco ustica l properties or 
no tes made hy o rdin a r y musical insu·ume n ts. T he 
"attack" is th e ra pidity with which th e note reac hes 
its pea k; a sha rp, bi ting no te is 1·epresented by a 
steep a ttack slope. " Decay" is the slope of the no te's 
d ecline. "Sustain" is the note's duration. " Release" 
is th e d ying of the note to sile nce. The SID chip 
allows notes to be sustained up to 24 seconds. 

Fu rt he r processing of the note is possible with 
the programmable filte rs. These are orte 11 found 
a slide controls on kcyboa1·d synthes ize rs, and are 
a \·a ilable throu g h BAS IC o n the Commod o re 64. 
T he 16-bit resolutio n means notes ca n be extre mel y 
fin e-tuned - in incre me nts of0.059 KH z, in fact. 

All these f'catures might seem to ma ke sound 
on the 64 dil'ficult to program. but a Commodore 
representative managed to transform a row of keys 
into a primiti ve o rga n with less th a n a screenrul o f 
BA S IC. 

Not o nl y d oes th e 64 have a n a udio o utput 
port to feed a ll those fa ntas tic sou nds th rou gh a 
stereo system, but o ne Commodore programmer 
says it is even possible to feed o utside sources into 
th e compute r. Can yo u imagine plugging a nd 
elecu-ic g uitar into the 64, processing th e sound 
throug h the SID chi p, and routing it back to t he 
amplifier? The ne ig hbo1·s will love yo u ! 

Odds And Ends 
The Commodore 64 offers othe r niceties. too : 
yntax errors a1·e detected upon enu·y, be.fore 

RUN. T he re's a video monitor o utput. A n assem­
ble r for th e 65 10 C PU is promised soon. T he p lug­
in cartrid ges a ll ow up to I 6K add itiona l ROM and 
2K RAM. There are ports for two Atari-type joy­
sticks o r folll- paddles. And there will be a forth­
comin g vers io n or LOGO, the popu lar educationa l 
la ng uage for childre n. 

Next month, Par! II will talw r111 even more detailed looh 
al !he Co111 111 odort' 64 's (l(h1rwadfealurr's. © 

MEMOREX 

FLlllBLE DISCS 
WE WILL NOT BE UNDER· 
SOlDfl Call Free (800)235-4137 
for prices and information. Dealer 
inquiries invited and CO.D 's 
accepted 

PACIFIC 
EXCHANGES 
100 Foothill Blvd 
an Luis Obispo. CA 

93401 In Cal. call 
(800) 5'J2 -5935 or 
( 05) 543- 1037 

NEW VIC-20 - CBM-64 AND PET PRODUCTS 
.,.,*PRINTER INTERFACE.,,,., 

Adapts VIC-20 and CBM-64 to a Centronics 
type interface . A llows prin ting to M X-80 type printer . 
**·,COMMUNICATION CARTRIDGE*** 

M akes VI C into dumb terminal with selectable 
parameters. 
M odel MW-300 39.95 
.,.,*V-DATA BASE.,.,., 

Allows user to generate mail lists. and inventories . 
Model MW-30 1 c Cassette 29.95 

MW-30 1 d Disk 49.95 
'"'*8 BIT DIGITAL TO ANALOG CONVERTER AND 8 

CHANNEL ANALOG TO DIGITAL CONVERTER'"", 
Allows your VIC or PET to output analog signals. 

Plugs into your parallel users port . Has capability for 
8 channel analog to digital conversion . 

• 

Model MW-304p PET/CBM 139.95 
Model MW-304v VIC /CBM64 129.95 

MICRO WORLD ELECTRONIX INC. 
6340 W. Mississippi Ave. 

Lakewood, Colorado 80226 C303J 934-1973 
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Dmwing 0 11 his bachgro1111d as a professional progra 111111er prompt yo u by displa ying a message such as " Please 
Jin Internet and Atari. the author riffers a solid case for type in your na me." To summa rize. one question 
the "other hfl /j'' of /Jrogra111111i 11g- debugging. to as k when rev iewing a program is "Does th e 

program prompt for input correclly and clearl y? .. 
Now yo u must type in your na me. How many 

Don't Forget
Testing 
Dave Johnson 

Mountain View. CA 


Testing is a n often overlooked phase of the software 
development prncess . But ma ny large software 
deve lopers have learned to d evote as much time 
and e ffort to testing as they do to programming. If 
yo u plan to sell your prngrams or to g ive the m to 
other computer use rs. you should be fairly confi­
d e nt that the programs wo1·k. Not very man y or LIS 

ha\·e given much th ought co what we can do to give 
us this confidence. This a nicle will offer suggestion · 
and methods to help you ga in confide nce in th e 
re liability of yo ur programs. 

The first thin g to look at , of course , is the way 
that you write your prog1·ams. Progra ms that are 
written in a structured , log icall y organized manner 
tend to have fe we r proble ms , to work bette r in less 
memory. and to be eas ie r to fix whe n problem are 
found. But a ll of us readin g this art icle use faultl ess 
prog ra mming methods, so I won't pursue this. 

What Should The Program Do? 
To start th e tes tin g process you need to sle fin e 
exact!~· what th e program must d o a nd not do 
be fore you will g ive it your stamp of approval. This 
is more complicated than it seems. To demonstrate 
ho\\' complica ted, let's look at the questions that 
arise \\'h en 1rying to test a very simple BASIC 
prog ram. This hypoth e tica l program will just 
accept your name as input and display it on the 
screen . 

OIJ\'iously, the first vi sible fun ctio n o f our 
program is to get your name. (I say "visible" beca use 
the prog ra m may spend some 1ime dime nsioning 
a1Tays, etc., inte rnall y. The first visible fun ction is 
to ge t the name.) In m y opinio n , if )'OU n111 a ny 
prog ram . but all that is disp layed is a question 
mark , th a t is a prob lem. " Huma n e ng in ee ring" is 
ve ry important in programs that you intend to sell. 
The program should ma ke it clear to the use r \\hat 
it ,,·ants the use1· to do. Our little program should 

le tte rs can you type tha t th e compu ter accepts? A re 
strings big enough for a ll possibi lities? Will the 
computer le t yo u know if th is limit is exceeded? Do 
th e instructions supplied with th e prog ra m te ll yo u 
what this limit is~ (Natura ll y you includ cl inst ru c­
tions with your program !) Are control-C's or other 
keys that cause a program to abort masked out? Is 
it clea r what th e allowable ran ge of inputs is? Does 
the progra m catch input errors and cr race fu lly 
recover from them ? (A nd te ll yo u what th e e rror 
was?) . 

Now let's look at the d isplay of the name. Dues 
the program display the name on th e next line, or 
does it give breathing room of a couple o r lines so 
tha t you are not confused by a crowd ed screen ? 
Does the program d isplay the correct name? Are 
di splays correct, clear and easily understood ? 

Once th e p1·ogram has run through once. does 
it simply re turn to BAS IC, ask for an~ther name. 
or a llow options~ 

This example was intended to give you a n idea 
of the kinds of ques tions that must be answered 
when deciding whether or not to approve a pro­
g ram. Whe n we talk about a "bug .'" \\'C ca n be 
talking about a nyihing from a proble m tha1 e rases 
eve r)' thing o n yo ur di sk to a misspe lled \\'Ord in 
your instrnctio n manual. If you are putting together 
a simple program that wi ll be used a few 1imes, you 
will ha\'e diffe re nt requir mcnts than yo u wi ll if 
you have a business 1·e puta tion to mainLain . You 
see that you have to d ecide just ,,·hat you wi ll call a 
proble m that yo u will spe nd time fixin g. a nd what 
yo u \\'ill let go by. 

Finding The Bugs 
Once you have decided what to say arc proble ms, 
how do you conduct a test that finds the m ? The 
most usefu l thing I can say, to sta rt with, is that you 
should V\ A IT to !ind bugs! If )'OU write ;1 program 
that\ runs th e first 1ime and does n't look like it has 
bugs in it, that does 11 0 1 mean yo u a re a good pro­
grammer. It on ly means that you have not looked 
for the bugs yet! Too often prngrammers take it 
personally if bugs are found in their codes a nd 
subconsciousl y d esign tests that will not find bugs. 
Nol findin g bugs doesn't mean that Lh c re a re no 
bugs; it mea ns th ey have not been found~ 

There a re two types of Le ting to ·o nside r. 
Both types shou ld be used on yo u1· product. The 
first is testing that you set up and conduct. T he 
second i testing that ·ome independe nt. o~jectiYe 
pe rson conducts without interfere nce from yo u . 



DOS FOR AIM-65: $499~0 

COMPLETE! 
INSTANT EASY ACCESS TO YOUR AIM-65 PROGRAMS! 

MANIPULATE OBJECT FILES AT THE TOUCH OF A KEY. 

NEW BYTE-DOS DISC OPERATING SYSTEM. 

153K BYTES ON-LINE. INEXPENSIVELY! 

BYTE-DOS COMMANDS 

•FORMAT-Prepares New Disc 

•BAD SECTOR SCAN - OC 's Disc 

• DUMP - RAM File to Disc 

• LOAD - Disc File to Ram 

• LIST - Prints Disc File Names 

•ERASE - Eliminate a File 

• UNERASE - File Recovery 

• RENAME - Rename a File 

• COPY - Copy 1 File 

•TRANSFER - Copy Complete Disc 

• KOMPRESS - Optim izes Disc Space 

AND MORE! 

IT'S EASY AND FUN TO USE! 

BYTE MICROSYSTEMS 
C 0 RP 0 RA 0 N 

SEND ME THE FULL STORY! 
14 77 ELKA AVENUE, SAN JOSE, CA 95129 408/ 446/ 0559 

: Name ___________ 

: Company__________• BYTE-DOS OPERA TES WITH THE AIM-65 MONITOR, 

BASIC, ASSEMBLER, EDITOR, PL /65 AND FORTH. : Address __________ 

ACCESS IS THROUGH PROGRAM 1/0 AND F1-F3 KEYS. 


: Ci ty____State__Zip___BYTE-DOS SUPPORTS ONE OR TWO 5%" OR 8" 
FLOPPYS! o home: Telephone ______ 0 work• BYTE-DOS $499 SYSTEM INCLUDES DISC CON­
TROLLER CARD, TEAC FD-50A DISC DRIVE (153K 
FORMATTED BYTES), BYTE-DOS SOFTWARE SYSTEM, : 0 I own an AIM-65 .
CABLES, CONNECTORS, MANUALS. COMPLETE! JUST 

PLUG IT TOGETHER AND USE! : 0 I'm think ing of buying an AIM-65 . 


: 0 Send full BYTE-DOS Data . 
AIM-65 is a trademark of Rockwell International 
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You have th e adnrntage or kno wing th e code. 
Thi advantage, by the way, i ca ll ed "while box" 
logic cove rage tes ting. You kn ow th e logic of. for 
example, a FOR 1TO 10 loop. You c;1n look a l 
wha t happe n · th e first tim e through , one time in 
the midd le, and the tenlh Lim e. (Both extre m es , 
a nd th e midd le .) Try to cove r a ll the " paths" 
throug h rour prog ram . as we ll as conditions outside 
o f th e expected . For example, for a subrnutine that 
ex pects a variable IVAR to be between l a nd IU, 
test by passing l , 5 , I 0. 0. - l , -99 , 11. a nd 99 in 
I\ AR . (Extremes , middle, and o ut ·ide.) 

" Blac k box" tes ting me tho d s a1·e d e igned by 
som eone not fam ilia r \\·ith th e code. he prog ram 
is approac hed as a n unknow n (a black box ), a nd 
the tes te r knows on ly what the prog ram fun ctio nall y 
shou ld and sho uld not do . T he tes te r i not con­
ce rn ed \\'ith how th e compute r d oes wha t it d oes, 
onl y with whether it does 01· n o l. As the prog ram­
mer , you may be so invo lved with a t1·icky proble m 
in a sm a ll segm e nl of code tha t yo u o \·e rlook a 
major d es ig n co nside1·ation. 

To set up such a tes t , it down \\'ith th e fun c­
tion a l d e finition th a t \\'as put toge th e r ea rlie r and 
ome up with " test cases.· Test cases are inputs th a t 

\\'ill take the program throug h a varie ty of possibl e 
paths. I haYe seen very detai led test cases that 

cover hundred of pages for re lat i\·e ly simple 
progra ms. 

T he re shou Id b a procedure for th e tes te r to 
ve rify comple tin g each step o f th e tes t case and to 
comme nt o n th e results. T his way you will know 
what led up to a n y proble m s yo u might e ncounte r . 
Duplicating proble ms ca n be the hardest pan of 
th e d eb uggin g process . 

For ou r d emonstra tio n BAS IC prog ram that 
inputs and displa ys a name, th e test cases mig ht 
look like this: 

Input Expect to see Comments 

Bl LI . Bl LL I S<I \\' " BILLL" 

Bill Hill S1ill saw " Bl LLL." 

BILLY BOB B I LLY BOl3 S1ill sa w " BI LLL" 

Bub Bob Now it says·· Bo bb" 


You sho uld d evelo p a st ru ctured , o rgan ized 
tes tin g plan for each tes ting me thod tha t ca n be ge n­
e ra ll y appl ied to diffe re nt prngrams. You ca n reline 
such a plan as yo u find a1·eas tha t a re lac kin g . Un for­
tunate ly, finding these a reas m eans getting letters 
from cu tamers saying: "W he n I t\·pe COl\:TROL 
SH IFT W followed by a CO 'TROL BAC KSPACE 
th second time I run the prog ra m , th e sc ree n turn s 
o ra nge . But I can 't make this h appe n th e first or 
third time." You r next program will be tested for 
thi s! © 

VOICE 1/0 THAT WORKS! 

for the COMMODORE and APPLE II computers 

T . comput.er...... 

Voice 110 has come a long way from the 
barel)' 1n1elUgible computer speech or on· 
ly a lew years ago II is now posslblo 10 
en1er data or commanas 10 your computer 
Just Dy l al)c lng 10 It and the compuler ca n 
lalk back with clea r, pleasant , human 
sounding voice. 

The COGNIVOX models VI0-1002 (lor 
Commodore) and VI0-1003 (lor lhe Aoc le 
II + I are al the torelron t al a new genera· 
l•on of Voice 110 peripherals I hat are easy 
10 use. oller cxcellon l perlormance anCI 
are allordably or1ced. 

SOME SPECIFICATIONS 
COGNIVOX can be !ra ined to recognize 

up to 32 words or phrases chosen by !he 
user. Tc !rain COGNIVOX to recogn ize a 
new word you s1mpty repeal lt'le word 
three 11mes under the prompting al !he 
sys1em. 

COGNIVOX will also speak wilh a voca· 
ou lary ol 32 words or phrases chosen by 
!he user Thts vocabulary Is mdepondenl 
al the recogni t ion vocabulary . so a dialog 
w1in lhe compu ter 1s poss [ble. Memory re­
qu11emen1s for vo ice response are appro•· 
1mately 100 bytes per word. 

For apphca11ons requir ing more lt'lan 32 
words. you can have two or more vocabu· 
lar1es and swit ch back and forth between 
Ihem. Vocabularies can also be slored on 
d tsk 

HOW IT WORKS 
COGNIVOX uses a unlQUO sing lc·Chtp 

signal processor and an exc lusive non·ll· 
near pallern matching algorithm 10 do 
speech recognit ion Th is g ives rel1able OP· 
era llon at low cost. In !act, the perlor· 
mance al COG NIVOX 1n speech recogni· 
tion is equal or beller 10 units cost ing 
many !!mes as much. 

For vo ice oulpul, COGNIVOX digitizes 
and slores the voice of !he user, using a 
da ta compression algori thm This me1hod 
olfers lour ma1or advantages: First there 
are no res1nctlons to !he words COGNI· 
VOX can say. tf a human can say 1t. COG· 
N1VOX will say It too. Secono . It is very 
easy 10 program your lavorite wo1ds. Just 
say them in tne microphone. Third . you 
nave a chOlce at voices male. iemale, child, 
lorc1 gn Fourth and loremost. COGN IVOX 
sounds very. very good Noth ing 1n m e 
markcl today can even come close to the 
quality at COGNIVOX speech output. You 
can veri fy this yourself by ca l ling us and 
asking 10 hear a COGNIVOX demo over 
the phone. Hearing Is beheving 

A COMPLETE SYSTEM 
COGNIVOX comes assembled and tesl· 

ed and 1t includes microphone. soft ware, 
power supply. buil t ln speaker/amplifier 
and ex tensive user manual. All you need 
10 gel COGNIVOX up and running is to 
plug 1t In and load one o l lhe programs 
supplied. 

II 1s easy to wrHe your own talking and 
lis tening procrams too. A single slate· 
men! In BASIC 1s a ll mat you need to say 
or recognize a word. Full ins1ruc1ions on 
how to do 11 are given in the manual. 

COG NIVOX model VI0· 1002 wi ll work 
with alt Commodore compu ters with at 
1eas1 16k of RAM. MO<lel VI0·1003 re· 
QUIFCS a 48k APPLE II ... wllh 1 disk drive 
and 005 3 3 

ORDER YOUR COGNIVOX NOW 
Call us at (805) 685·1854 between 9am 

and 4pm PST and charge your COGNIVOX 
to your credil card or order COD. Or send 
us a check 1n lhe mall , specify ing your 
computer Pr ice lor either model a l COG· 
NIVOX IS $295 plus S4 shipping In lhe U.S. 
(l ote1gn add 10% we Ship AIR MAIL). 

VOICETEK 
P.O. Box 388, Goleta. CA 93116 

VIC-20 

VIC·20 INTERFACING BLUE BOOK 

Did you know !hat your VIC can be used 
to control a 99¢ 1oy motor so effect i ve ly 
that 11 runs like a precision mach ine? Or 
Iha! you can make VIC talk with an inter· 
face you can bui ld at a 101a1 parts cos ts of 
under SS? 

Tnese and o ther 18 interfacing proiects 
se iecteo for ease of co1struct ion and low 
cost are detai led 1n tne VIC-20 Interl acing 
Blue Book a veritab le i;o ld mine at pr ac ti· 
ca l in formation on how 10 build interlaces 
10 sense levels. dial lelephones, delecl fl. 
quid levels, control ligMs. do AID and DIA 
conversion and many more 

Wr l1ten by a college professor in a 
foendly and easy gomg style. the Blue 
Book gives you theory of operat ion. sche­
mat ics. program listings, parts hsls. con· 
s1ruct1on nints and sources of ma1er1als 
tor eacfl one al !he 20 oro1ec1s. 

11 you wan1 10 get the most out ot your 
VIC this book is a must Casi is St4 95 
(tess tnan 75' per pro1ect! ) 

WORD WHIZ 
Here is a no fr ill s word processor that 

does the job and is so small it leaves plen· 
ty o f memory for your 1ex1. Ye! it offers 
full screen editing and easy save of work 
m progress. Th is pockel -rockel does it by 
lakmg advantage of VIC 's bu1U-1n texl 
mampulal ion capablli t les. It dehvers cu l · 
standing performance for lellers and 
SflOrt manuscript s (up to 10 pages). 

WORD WH IZ is a11 lhat 1s likely to need 

~0~1;~ce/Vowolf. ;5osrs 

Above pr ices include postage in !he 
US. CA res. add 6 11/,, la•. Foreign add S2. 

mict'asignal 

900 Embarcadero Del Mar, Unit A 
Goleta. CA 93117 
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Dear Turtle ... 

Dear Turtle, 

David D. Thornburg 
Associate Editor 

I have an Apple II and want to bu y LOGO for it. 
V\ hich is the best vers io n to get? My sister in Azuza 
(\'ho has been chasing my husband sine day one) 
likes the Terrapin version, and my husband (w ho 
wou ld probably run off with the bank teller if I 
didn 't have the goods on hi s father 's secreta ry) 
favors Krell. I am lean ing towards the LCSI version 
so ld by Apple. Should I trust my heart? 

Pe rplexed in Pensacola 

Dear Pn/1/exed, 

As soon as I add Krell LOGO to my collection, I will write 
a re/Jori 011 all three. No malier which you choose, you. 
will Ji nd LOGO lo be a marvelous Language. Your si. ter 
could be more ofo /Jroblem if she /mew how similar the 
Krell anti Tnm/Jin LOG0 '.1· arr. ! thin!<it '. time the three 
ofyou shared procedures 

Dear T urtl e, 

Wh y is it that FOLLLK is now FOLLK (Fri ends of 
Lisp/LOGO and Kids) and is now located at 436 
Arbalo Dr. , San Franci co, CA 94132? 

.Just Ask ing 

Dearjust Asl!i11g, 

B1>afs me. It co uld be that theyfelllt that FOLLLK had 
/ 00000 ma II)' LLLLLLL ·s in il. Remember that a one-L 
lama is a /J;·ies/, a lwo-L llama is an a11i111al and thal a 
thu>e-L "/11111" " is a big fire. 

Dear Turtle, 

Mv brother-in-law runs a newsstand . Ever since he 
staned selling COMPUTE! he has been too busy to 
see his \\ ife (so he says). Since he is devoting his life 
to his work. what are the chances he wi ll also be 
ab le to se ll an all-LOGO magazine soon? 

St. Louis Blue 

DMr Saini , 


1\1/y experts tell me that both the Krell peo/1/e and the 

FOLLK fol!t will be /JUblishing LOGO newsletteu soon. 


---· A Monthly Column r-~-=:;iiiiPi!l~~~~~~~~~~~~-'r:::'._P 

Friends Of The Turtle 

If your brother-in-law also sold COMPUTE! Books he 
rrmld build an addition lo his newsstand to house your 
sistr.r. 

Co 
Dear Turtle, 

How come Tl didn 't go down the drain like 
T hornburg predicted when th 99/4 first came 
out? 

Disillusioned 

Dea r Disillusioned, 

Tl's re111arlwble /u.nwround ra n be linked lo the lhree 

C s: Low prices, Lots ofproduct, and LOGO. Tl is clearly 

in th.is busin ess to stay. As for Thornburg .. . 
 {J 
Dea r T unle, 
Wh y haven' t you told PET users about Spider by 
Bill Finzer? This "turtle" program is available from 
both the Softswap Microcomputer Center, San 
Mateo County Office of Education , 333 lain St., 
Redwood Cit)', CA 94063, or from San Francisco 
State Uni versity, Center for lathematical Lite racy, 
1600 Holloway Ave., San Francisco, CA 94 132. 

Tulare Fan 

Dear Tulare Fa 11 , 

I ju I did. 

Dear Turtle, 

Talk about dumb. My loca l compute r store sa les ­
people don't know what a Big T rak is. 

Amused 

D N tr Amused, 

T l'll lhe111 lo dro/1 into their lorn/ toy store lo see the Big 
Tra./<. rof;ot vehicle by \IIilton Bradley. It is the best (and 
u11L)•) $40/Hogra11u11able LOGO-like turtle on the 
market. 

0 
Dear Turtle, 

I think Turtle Geometry is awful. It lets anyone 
quickly create pictures on a.display with a minimum 
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of training. People should have to work fo r thi 
privilege. As fo r myself, I think people should use 
coordinate pairs a nd have to specify both the x and 
y coordinates for each point on the screen. Enough 
o r this nonsen e! I think , therefore I am mos t 
sincerely your , 

Rene Descan e 

Dear Rene, 

You might wa nt lo become a philosopher or so111. f' thi11g, 

a.nd leave graphics to the rest of us. 
 . "r.<._,r· 
Dear T urtl e, 

\t\ hile you we re answering those lette rs, I was 

trying o ut an Atari PILOT program written by Dr. 

R. Bharath , an associate pro fessor at orthe rn 
Michigan Uni ve rsity. His p rogram simulates the 
"Dninkard 's \t\ alk" problem in which one guesses 
the num ber o f ste ps needed to 1· ach a ta rget. 
g ive n a certain probability o r moving to \\'a rd o r 
away from the target. H e ho pes that COMPUTE! 
read ers find it interesting. 

Dr. T. 

Dear Dr. T. 

Dr. Bharalh 's program is presmted here. 


{j 
Confidf' nlial to Lost in Spare, 

As Atari PI LOT /J1'ogrmn111er Ricliard Kline SG)'.~. 


GR: 	 PEN RED 

GR: 	 28(DRAW 6; TURN 13) 

GR: 	 PEN BLUE 

GR: 	 GOTO 12 ,-19 

GR: 	 TURN 14; 5(DRAW 50 ; TURN 144) 

10 T: DRUNKARDS WALK BY R. BHARATH 

20 T: 

30 T:A DRUNKARD COMES OUT OF PUB WHICH I S\ 


40 T:MIDWAY BETWEEN HOME AND A POND <TEN S 
TEPS FROM EACH>. \ 

50 T:AT EACH STEP CHANCES ARE THE SAME THA 
T THE NEXT STEP WILL BE TOWARDS HO 
ME. \ 

60 T:YOU HAVE TO GIVE THIS PROBABILITY\ 
70 T:AND THE PROGRAM CALCULATES WHERE THE ­

PERSON ENDS UP AND \ 
80 T:HOW MANY STEPS IT WI LL TAKE TO REACH ­

THE DESTINATION <HOME OR POND>. 
90 T: 
100 T: 
110 T: 

120 	T:WHAT ARE THE CHANCES THE NE XT STEP WI 
LL BE TOWARDS HOME? 

130 	T:<GIVE YOUR RESPONSE ON SCALE 0 TO 1 0 
140 	T:l0 MEANS CERTAIN TO TAK E EACH STEP TO 

WARDS HOME 
150 	T: 0 MEANS CERTAIN TO TAKE EACH STEP TOW 

ARDS POND > 
160 	A: #P 
170 	T:GUESS IF HE WI LL REACH HOM E< SAY YES 0 

R NO > 
180 	A: $GUESS 
190 	T:GUESS HOW MANY STEPS HE WILL TAKE BEF 

ORE GETTING TO HIS DESTINATION <HO 
ME \ 

195 	T: OR POND> 
200 	A: #G 
210 	GR:TURN 9 0 
2 20 	 C: #D= 0 
2 30 C: #C=0 
240 *BBB 
250 	GR:PEN YELLOW 
260 	GR:GOTO -5 0 , 0 
27 0 	 GR:GOTO 50 , 0 
28 0 	 GR : PEN RED 
29 0 GR: GOTO #D, 0 
300 C: #X=?\10 
310 	C:#Y=l-<2* <#X <# P> > 
320 	T: STEP NUMBER #C 
330 	 PA:50 
34 0 	 GR:GO 5*#Y 
350 	C:#D=#D+<5*#Y> 
360 	C:# C=#C+l 
370 	J<#D=-50 > : *EEE 
380 	J <#D=50>: *EEE 
390 	 PA :20 
400 	GR:CLEAR 
410 	J: *BBB 
420 	 *EEE 
430 	 PA:l0 0 
440 	GR: QUIT 
4 50 	 J <# D=50>: *F 
460 	T: REACHES HOME 
470 	 A:=$GUESS 
480 	M:YES 
490 	TY:YOU WERE RIGHT 
500 	TN:YOU GOT IT WRONG 
510 	J:*X 
52 0 *F T:FALLS I N POND 
53 0 A:=$GUESS 
540 M:NO 
550 TY:YOU WERE RIGHT 
560 TN:YOU WERE WRONG 
570 *X 
580 	T:TAKES #C STEPS IN PROCESS 
590 T:<WITH CHANCE #P IN 10 OF TAKING A ST E 

P TOWARDS HOME AT EACH STEP > 
600 T: 
610 T: 
620 T: 
630 	T:<YOUR GUESS WAS #G STEPS> 
640 	 E: © 

COMPUTE! 

The Resource. 



An Intriguing 

New Release from 

COMPUTE! Books: 


Every Kid's 

First Book 

Of Robots 


And Computers 

By David Thornburg 

From the author's preface: 
"This book allows children to develop 
ski lls in computer programming and 
geometry through the use of a com­
mon ly available toy - the Big Trak '" 
robot vehicle. Programming is intro­
duced as the communication tool 
through which the child conveys 
instructions to the machine. Once 
the machine's language limita­
tions are understood. it can be 
made to follow any procedure 
which has been entered by 
the user. 
"Our use of turtle commands 
as the programming language 
m irrors the process-based 
descriptions commonly used by 
children. For example. a child 1s likely to 
describe a nearby locanon. such as a friend's house. by a 
procedure (Go two blocks. turn right. go another block. turn 
left. ... ). Because turtle geometry has been incorporated as 
the graphics environment 1n several computer languages 
available for tf1e popu lar desk-top computers. these pro ­
gramming ideas can continue to be used as the child learns 
to operate other compu ters ... 
Jn Every Kid's Firsr Book Of Robo£s And Computers. author 
David Thornburg conveys a uniquely exciting learn ing 
experience for chi ldren. parents. and teachers. The book 
uses Big Trak. PILOT/LOGO type languages. and Turtle 
Tiles'" to explore the concepts and techniques of robot/ 
computer programming. Turtle Tiles. included wirh every 
book. are designed to provide hands-on programming 
experience to children wi thout access to a Big Trak or a 
personal computer. Additionally. the Tiles can be used in 
conjunction with either of these items to share and reinforce 
the exercises 1n the book. 

Ask for 
Every Kid's Firs£ Book OfRobots And Computers 

at your computer retailer. local bookstore. 
or order directly from : 

COMPUTE l Books For Fastest Service, 
P.O. Box 5406 Call Toll Free 
Greensboro, NC 800-334-0868 
27403 In NC 919-275-9809 

54.95 plus SI .00 shipping and handl ing. 
ISBN 0-942386-05-1. Perfect bound. 96 pages plus Turtle 
Tiles'" . Fully illustrated. 

Dealer and educator quantity discounts are avai lable. 

Brg Trak rs a tradem ark of the M rlton Bradley Company. 

Turile Ti les are a trademark of David D. T11ornburg and lnnovrsron. Inc. 


LOGO 

© M.l.T. 

Krell's LOGO for APPLE II* 
Includes: our new low price and 
1. Two copies of Krell 's LOGO for Apple 11• 
2. A UTILITY disk containing M.I. T.'s extremely valuable dem­
onstration material, a series of pre-defined shapes which may be 
substituted for the LOGO TURTLE. and Krell 's timesaving library 
of pre-defined procedures . 
3. ALICE IN LOGOLANO, a twenty program tutorial series for 
intermediate and experienced programmers new to the LOGO 
language. 
4. The technical manual LOGO for Apple 11• by H. Abelson & 
L. Klotz. This is the official technical manual issued by M.l.T. 
5. LOGO FOR THE APPLE II* by Harold Abelson. Byte Books. A 
complete instructional manual for intermediate and advanced 
users of LOGO. 
6. THE ALICE IN LOGOLANO PRIMER. a step by step, lavishly 
illustrated introduction to LOGO for those who are new to both 
programming and to LOGO . (available in May and sent free to 
all purchasers of Krell 's LOGO for Apple II") . 
7. A comprehensive wall chart that portrays. explains and graph­
ically illustrates the LOGO commands in action. 
8. A one-year's free subscription to the LOGO & EDUCATIONAL 
COMPUTING NEWSLITTER. (Regularly $30.00 per year) . A new 
authoritative source of information about the structure, classroom 
appfication and capabilities of LOGO. plus an up to the minute forum 
on the most significant new ideas and issues in educational 
computing. $149.95 

College Board SAT• Prep Series 
TRS-80, APPLE, PET. ATARI, CP/M, POP-11 Based on past 
exams, presents material on the same level of difficulty and in 
the same form used in the S.A. T. 
S.A.T., P.S.A.T.. N.M.S.0.T. - Educator Edition set includes 
25 programs covering Vocabulary, Word Relationships . Reading 
comprehension, Sentence Completion, and Mathematics. S229.95 
INDEPENDENT TESTS OF S.A.T. SERIES PERFORMANCE SHOW 
A MEAN TOTAL INCREASE OF 70 POINTS IN STUDENTS' SCORES. 
GRADUATE RECORD EXAM Series - Educator Edition includes 
28 programs covering Vocabulary, Word Relationships. Reading 
Comprehension, Sentence Completion. Mathematics. Analytical 
Reasoning.and Logical Diagrams. S2B9.95 

Micro-Deutsch 
MICRO-DEUTSCH set includes 24 grammar lessons. covering 
all material~ of an introductory German course. Four test untts 
also included . Grammar lessons use substitution transform ­
alion drills . item ordering. translations and verb drills . Drill 
vocabulary based on frequency lists . Suitable for use with 
any high school or college textbook. Extensively field tested 
al SUNY . Stony Brook . APPLE•. PET• . S179 .95 

Isaac Newton+ F.G. Newton 
Perhaps the most fascinating and valuable educational game 

ever devised · ISAAC NEWTON challenges the players to 

assemble evidence and discern the underlying " Laws of 

Nature· · that have produced this evidence. Players propose 

experiments to determine if new data conform to the ·· Laws 

of Nature" . FULL GRAPHICS NEWTON - presents all dala 

in graphic form . This game is suitable lor children . Players 

may select difficulty levels challenging to the most skilled 

adults . Both Games S49.95 


j i;i'I Krell Software Corp. ::!: 
"The S ta te of th e Art in Educa tional Compuling" 

1320 STO Y BROD ROAD STO Y BROOK NY 11790 1 /S16J 7~t ~ 139 
Kr e ll Soff\A.•Mt• Corp h tt i. no o ffirld l lit.., 1.1..t th 1tw ulll"gf' F.nitttnCP Cx1t m i11Miun 
Board o r lhP £dut·111mn,1I lf'"!>ting Servin• K1t•ll ts . htn,IJ(•ver . a .;upplit"r of pmdun .. 
to rhe E. T.S . N. Y.S . residenh add sa lf's ta11C , 
PROGRAM S AVAILABLE FOR-THE TRS80. APPLE II . PET & ATARI. 
"Trademarks of Applt> omp Corp . Tandv ( urp , Cnmmodort' Corp , Ar<t n Corp 
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~ometimes those b~autiful Atari graphics can take a long 
tnne to create. This program eases )'Our task V)' adding to 
the graphics commands already in BASIC. 

Atari 
Sketchpad 
Todd Mowbray 
Burlington, Ontario 

This program is dedicated to those Atari owners 
who use the graphics modes on their machines 
frequently for pictures and graphics displays. This 
program replaces the need to type out commands 
such as ORA WTO and PLOT, and it also can 
correct mistakes. It uses the Graphics modes with a 
text window (modes 3-8) and can be run on 8K. 
However, on the 8K machines the high-resolution 
graphics are unattainable, due to the memory 
usage for the display. There are seven commands 
to be used within the program: Plot, Drawto, Erase, 
Change Modes, Clear Screen, Print Out and Quit. 

All of the commands use short forms such as 
"p" for "plot." The commands and their short 
forms are reviewed below. 

Plot: Short form "p". This is the same as the 
BASIC PLOT, and as long as the values are 
within the specified ranges (see below) they 
will be plotted. 
Drawto: Short form "d". This is the same as 
the BASIC DRAWTO, and the same is true 
about the values. 
Erase: Short form "e". This is a built-in com­
mand that is well used once you get a picture 

Table I. Maximum values for Graphics modes 3 to 8. 

Graphics Mode Horizontal Vertical 


3 40 20 

4 80 40 

5 80 40 

6 UiO 80 

7 160 80 

8 320 160 


Of course, when you use these values, re­
member that the upper-left hand corner is 
0,0. For Graphics mode 8, the x axis or 
horizontal maximum number is 319. This is 
because the Atari starts at zero instead of 
one for ad<lli:~ssing to the screen. 

or graphics display nearly done. It erases the 

last line, or PLOT command, that was 

entered. 

Change Modes: Short form "cm". This com­

mand display changes the Graphics modes for 

you, to any desired mode (3-8) . 

Clear Screen: Short form "cs". This one is self­

explanatory. 

Print Out: Short form "po"· This is another 


Table 2: Variables 

Variables 
A$,A,B,X(I), Y (I),AA,BB,T 
A$ - holds the commands that were entered 
(p and d) 
A,B - present location of "pencil" on screen 
X(I), Y(I) - old values of A and B 

AA,BB - maximum values for the Graphics 
mode 

T- a counter for the number of commands 

(p and d), and also helps to keep track of 

old commands 

50-dimensions A$,C$,X(I), Y(I), and T 

100-105 - Title 

115-120- set up Graphics mode 

121-123 - read in values for AA and BB 

125 - sets Graphics mode 

150-195 - wait for c-0mmand, and if proper 

one is used, branch to the appropriate 

subroutine. 

500-525 - plotting subroutine. Check values 

and at line 515 add command to A$, and 

values to X(J) and Y(l). 

750-775 - DRAWTO subroutine. Check 

values, and. if correct, add the command to 

A$ and values to X(I) and Y(I). 

1000-1015 - erase subroutine; erase last 

command, take it from A$, and take the 

values away from X(l) and Y(I). 

1025-1080- print out subroutine; prints 

out the commands (p and d) and their 

corresponding values. Will print out 20 of 

them and then ask for a number. This is 

onl)l designed -~s .a delay, so that if you are 

writing them down, you will have time. 

5000 - a delay su.broutine. 

And that's all there is to it. The program 

will run as is, or it could be changed ·to have 

?!~Change Color: command. Happysket.ahin_g! 
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QUALITY PRODUCTS FOR ATARI COMPUTERS ~ 

Sw1FTWARE\ I 
FROM SWIFTV SOFTWA~E § 

ORDERED BY NASA 
Yes, the National 

Aeronautics and Space Ad ­
minsitration selected these

§ 

SWIFTY TACH MASTER"' 
An accurate disk speed diagnostic ul ll1ly program designed 
spec1lic:a ll y lor ATARI 81 0 Dts~ Onves PtOVtdes easy·to ­
reao visual 1nc1c:at1on of the speed o1 any orive connecte<J 
to your system Using the accuracy ol machine language. 
TACH MAS TEA displays live RPM reaoings per second 
with a 'NO rking achOmeler accurate 10 1/ • RPM AllO'NS 
you to ao1ust your a11ve(s) to factory specs eas ily and at 
any 11me in e convenience " yo ur own hOme Comes 
complete v. ith easy to lollow user 's rranual S29 95 

swim DATALINK Tiii 
High Quality Sm•n Termlnal Communicalions progr.m Easy 
to use Mu tti·Opuon . Menu Ortven Fu ll pertDm\ance 
uploading / downloading _Works In Duplex or Simplex mod•s 
supporting ASC II and ATASC li transmission. Printer Dump , 
Screen Dump ano Otsk Search options. Use as remote tor · 
minal SeOO /receive and 11n programs and data Illes . Saves 
connect time charges with commercial servl ces Requires 
24K RAM , 810 Oi sk Drive , 850 Interface or equlv•lent , 830 or 
other 300 Baud modem . (Printer optional) $39 .95 

§ 

~o:=o:=oo~~oo~co.::ic.-.~:ot::c=c~~~~~cc.-~IX>'!XX~ 

.1. PERSONAL DATA MANAGEMENT 
~ Fllf-IT Z TM 

I 
This Is Jerry Wh ite's popular database system 
for filing and managing personal and financial 
information. Create , store, manipulate and 
retr ieve all types o f data Special financial entry 
and report programs create a powerful personal 
accounting system Monthly Bar Graph§ program shows financial data on the screen 
and/or printer. Supports up to four disk drives as 

R well as the Axion Ramdlsk (If you have one). IMailing list program generates malling !9bels In 
one or two across formal Extensively 
documented In a ring binder. 24K Disk and Prln· 
ter. $49.95 + SJ 50 for shipping and handling. 

WOROGAMES , POSSIBLE and LEAPFROG giving you hours of 
lun. challenge and entertainment. WOROGAMES , two iµmes 

FUN .. 0.. &AMES 11 TM 

in one , contains GUESS IT · a deducllve alphabetic reasoning 
iµme lor one or two pl.Jyers and WOROJUMBLE · a muHlple 
word descrambling puzzle wl1h pl•y·on·word hints •no 
mystery answers . Instructions snow now you can substitute 
you r own words. Use POSSIBLE to help oesc11mDle word 

~ jumble puzzles or to c1eate your own . All lener/number com· 
Dinations or permutations cl Input ire prlnted to scroen or op-

ll tional printer. LEAPFROG is a Chines..Checker type jumpingI iµme in which you try to position two sets of anlmateo jum· 
ping fr ogs in • minimum number o1 moves t6K Cusette 
St9.95: 24K Oisk $24 .95 . Oisk version ol GUESS IT works 
with VOTRAX Type " n" TA LK . A r ..I crowd pie.ser.

8 
s§ *** * **** * * S 
l1 

ACCESSO"IES 

I 
VINYL DUST COVERS 

~ 
~ 

Custom sewn upholstery grade vinyl dust 
covers for ATARI 800 and 400 computers and 
the 810 and 825 peripherals. Pro tecting your 
equi pment when not in use, these crisp black 
covers go well with any decor. Specify model(s) 
when ordering. $14.95 each. 

I
I 

I 
~IOOIK:ICO':iii!X~O~XIGOCIC:ICICOCICX:llClt;I 

send check or money order including $2.50 

~ three quality products. 

I 
~ 

~~ ~l~:~~N~~~ TM 
.,'t' An lnleliegtnt digit• ! access,ory lo< your ATARI 810 Oisk 

'\,'I. Drrve . lets you select ely write o.ia to bo1h sloes o1 single 
sloeo •no '"" e protecteo disks OISK SENTRY cannot harm 
your orlvea disks 1nsi.lls and remoyes easily, no soloenngS 	 requlreo DISK SENTRY's LEO signals system status. provenS 	 ling accidental erasure o1 data DISK SENTRY IS a convenient 
push bunon wrlte·protecl override wtuch can pay for itself 
with vour llrst bOx of disks. S39 95 

NEW GAMES TM 

HAUNTED HILL
§

~ ..,,,., * In this super game you figh t bats and ghosts In 

§.,- the dark of a cemetery. This excit ing, all 
machine language game has arcade quality 
graph ics and speed. Requires Joystick. DISK 
ON LY. $29.95 ~ § TM 
TRIVIA TREK 
A multiple choice game of trivia for one or two~ *	players or teams. Comes complete with fi fty 
categories of trivia questions and over two 
thousand multiple choice answers. A program ~ for creating your own triv ia questions and an· 
swers Is also Included. Play II for fun , test your 
knowledge or entertain friends. Parents and 
teachers can also make up questions Great ai 
parties. 32K Disk Only. $29.95 

\).,-.:to'.)!XICCC:>::IC~~/~ Cl Cl r::; Ci~ 

I 
§ 


I

!
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UTILITIES 
DISKffiEINVENTO~Y SYSTEM TM 
use this system to iµ1n conuol ot your OXP'ndlng 
disk / program inventory. Quickly get locations o1 single or 
mult iple copies ol your programs and alt your valuable liles_ 
An Invaluable toot , !his system is easy and convenient to use 
and 10 updale. 24K disk system required . s24.95 Printer 
suggested 

swtm UTILITIES 

A valuable collection of programming utillnes tor the ATARIprogr-.mmer. This DISK ONLY P'Ckage includes al ol 
Programming Alos I ano aooltioNI programs deSigned to 
make progr'1Mling tune mote eHicient. Special MENU 
program runs both s.ived and listed programs REM 
REMOVER elrnlnates REM statements so progr-.ms i.ke less 
core and nm tutor. PRINT 825 •no PRINTEPS custom pnnt 
programs preP're conoenseo. lnoented ano P'ginated 
program listings on your ATARI 825 or EPSON MX·80 prin· 
ter.Listlngs ldemily machine code. gr-.phics ano inverse 
video ch.meters. VARIABLE UST and VARIABLE PRINT 
programs help you prepare alpllabetiZOO annotated list of yrur 
program varUbhts A delete lines utiltty provides convenience 
of line deletion wnlle a DOS CALLER gives you convenient ac· 
cess to many OOS ulilities white your program is In core 
Oisklisl preP'res disk i'tket l.Jbels . Many ol these programs 
work coresldent with eacn othe'. ano with your progr-.m . Oisk 
Drive and minimum of 24K required. $29.95 Shipp ing and Hand ling to: 

P!ID811AMMINQAIDS,ACKA8EI Tiii sffisw1FTv soFTWARE, 1Nc. 
Four utility programs to Mlp increase programming eHiciency Ee 54 BROAD HOLLOW ROAD liiiiiiiilJI 
and learn more abOtJt your computer. RENUMBER llanoles Maot.rCard MElVlllE, N.Y. 11747 V1S4 
references •no '"" variables. Gener.ies o;.gnostic Tables (519) Mt-9141 .!!!!!!!!!!!!!!!!-~ 
tor programming error detection. PROGRAM DECODER. • N. Y. R111i11nll 1dd 7V. % ullt llX II 
OECIMAL lo BCD •nd BCO to DECIMAL programs give you• I"ftd ftt ,,_ crllllogllt dulof onltn 1nd c.o.d,'1ICCOptod 
practical way of studying Internal program represer.tation ano @ 1961 , t982Swilty Software. Inc. 
ATARI number ·~vorslon procedures. Cornes with ""'."'' NOTE: ATARI• is a registered trademark of Alan Inc., a J
prehenslV9 users manual. t6K cassene $14.95; 2•K disk ~Warner Communications Company and all references lo 
Sf9.95 ~ATARI• shoutdbesonoted. 

~=cccc=~Jeccccllccaaaaccc~cacacc~,,,.~~ 

http:progr-.ms
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function that was one of the purpose in er a ti ng 
the Atar i Sketchpad - to keep trac k of the 
PLOT and DRA WTO co mmands that wer 
e nL r d a nd the va lues thal we re with Lh m. 
T hi is usuall y done afte r Lh e masLe rp i c is 
T at d . T he comp uter will p rin t ou t the com­
mand as either a "d" o r a "p" co r re pond ing LO 

PLOT and DRA \!\ TO. Also, whe n yo u e rase 
som thin <T, th alues and the comma nd a r 
a l o rased , so that yo u <T t a pr im out of th 
t p it too k to ge nerate the p ictu re; ou d on't 

get fa lse values. 
Quit: ho rt fo rm "q'. T hi s i a lso s lf­

xp la nato r . 

50 DIM A$ (250>, C$ <2> , X <250>, Y <250>: A$="": T = l 
100 GRAPHICS l:SETCOLOR 2 , 0,0:SETCOLOR 0,4 , 4 


: ? •6;"ATARI SKETCHPAD 1.1" 

101 POSITION 0,4:? #6; " BY TODD MOWBRAY" 

105 GOSUB 5000 

110 REM 

115 ? "CCLEAR>ENTER GRAPHICS MOOE <3-8> " ;:IN 


PUT M 

120 IF M< 3 OR M>8 THEN ? "CUP>":GOTO 115 

121 FOR I = l TO M-2:REAO AA,BB:NEXT I 

12 2 DATA 3 9,19,79,39 , 79,39,159 , 79 , 159,79,319 


, 159 

123 RESTORE 

125 GRAPHICS M:SETCOLOR 2,0,0:COLOR 

150? "CCLEAR>COMMAND";:INPUT CS 

155 IF CS = " " THEN 150 


160 IF CS = "P" THEN 500 

165 IF C$="0" THEN 750 

170 IF CS="E" THEN 1000 

175 IF C't~"CS" THEN AS • "":T= l:GOTO 12 5 


11
180 IF C't - Ct1" THEN AS = "":T= l:GOTO 110 

185 IF CS = "QT" TH E N ENO 

190 IF C$ = "PO" THEN 1025 

195 GOTO 150 

500 ? " CCLEAR>PLOT WHERE <X,Yl";:INPUT A, B 
505 IF A< O OR B< O THEN 500 

510 IF A>AA OR B >BB THEN ? "ILLEGAL COORDINA 

TES " :GOSUB 5000:GOTO 500 

515 PLOT A,B:X<T> • A:Y<T> = B:AS!LEN!A S l + l> = "P" 


:T =T+l 

520 IF T >249 THEN ? " CCLEAR } ALLOWED L I MIT":G 


OTO 1025 

525 GOTO 150 

750? " CCLEAR>DRAWTO WHERE <X,Y>" ; :INPUT A,B 

755 I F A< O OR B< O THEN 750 

760 IF A>AA OR B>BB THEN ? " ILLEGAL COORDINA 


TES " :GOSUB 5000:GOTO 750 

765 DRAWTO A,B:AS<LEN<AS>+ll • "O":X<T> = A:Y<T> 


= B:T=T+l 

770 IF T>199 THEN ? "ALLOWED LIMIT " :GOTO 102 


5 

775 GOTO 150 

1000 REM ERASE 

1005 IF T< 2 THEN 150 

1010 COLOR O:PLOT A,B:DRAWTO X<T - 2> , Y<T-2l:P 


LOT A,B:DRAWTO X<T-2> , Y<T-2l:COLOR 1 

1015 AS<LEN<AS>>=" ":T= T- 1:X<T>=O:Y<T>=0:00T 


0 150 

1025 GRAPHICS O:SETCOLOR 2,0 , 0:? " P=PLOT D­


DRAWTO":? :? :? :FOR I 2 1 TO T-1 

1050? AS<I,I>;"<";X<I>; " ,";Y<I>;"> " :NEXT 
1080? "WANT TO SKETCH ANOTHER PICTURE";:INP 


UT CS:IF CS•"N" THEN END 

1090 GOTO 125 

5000 FOR I=l TO 1500:NEXT !:RETURN @ 
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For the Apple II , this simulates chemist1)' experiments for 
t'!e111e11t01)' students. It includes a list ofchoices and 
animated graphics. 

Chemistry Lab 

Joanne Davis 

Kew Gardens. NV 


"Chemistry Lab'' encourages eleme ntary school 
students to hypothesize and review concepts by 
allowing them to duplicate laboratory experiences 
in chcmistrv. It uses standard chemica l inclicato1·s 
to identify~ variety of substances as acids, bases, · 
sugars, or starches. 

The program is menu-driven . After choosing 
a topi c. the student is shown instructions , followed 
by a picture of an eyedropper containing the 
indicator (in the appropriate color) , a beake r (con­
taining the material to be tested) , and the material 
and indicator names. The student predicts the 
result of the test , as he or she would befo re con­
ducting a laboratory experiment. and IN PUTs the 
prediction. 

When the test is carried out, the eyedropper 
releases its contents drop-by-d rop and the beaker 
fills with liquid , its color indicating the presence of 
acid. sugar, etc. Comments then reinforce the 
mate rial's classification. 

This procedure is repeated to tes t four more 
substances. More items can easily be added by 
DI Mensioning the arrays and adding mo1·e DATA. 

Two Special Techniques 
Two of the techniques used in this program should 
be of special interest. The animation is created by 
alternating between color and black and by time 
delays caused by empty FOR/NEXT loops. The 
inside of the dropper is blacked out a line at a time, 
with the delay making the action visible. The previ­
ous position of the drop is blacked out and then 
1·edrawn at a new location . Then the beake1· is 
fill ed up, a line at a time. 

Since the sugar and starch tes t required virtu­
ally the same instructions, a way had to be found to 
make the few alterations needed. The changes are 
READ in from DATA statements and inserted into 
the message. 

A science curriculum can be made to come 
alive with animated laboratory experiments. Try it 
and see. 

Table 1. VARIABLES 

A$: GET response 
AN$: Answer INPUT 
B$: Sugar or starch? 
BEAK: Color in beaker 
C$: Color name of indicator 
CH$: Menu choice 
DROP: Color in dropper 
ID$, IH$, IR$: Correct identity 
IN$: Name of indicator 
N$: Acid test materials 
NI$: Sugar/starch test materials 
P: Drop position 
S,SO: Sound 
TT: Time delay 
X: Counter 
Y: DATA flag 

Table 2. Sl'..JBROUTINES 

1000 Acid test 
2000 Starch test variables 
2500 Sugar test variables 
3000 Sugar/starch instructions and tests 
4000 READ data into array 
5000 Graphics outline 
6000, 6500 Animation 

0 REM BY J. DAVIS 
10 REM CHEM EXPER 
20 TEXT : HOME 
30 VTAB 8: HTAB 15: PRINT "**************" 
40 HTAB 15:PRINT"WELCOME TO THE":HTAB 15:P 

RINT"CHEMISTRY LAB":HTAB lS:PRINT" 
**************" 

50 FOR TT = 1 TO 4500: NEXT 
60 HOME : VTAB 5: PRINT "CHOOSE TEST 1, 2, 

OR 3:": PRINT : HTAB 5: PRINT "l. 
ACID":HTAB 

65 HTAB 5: PRINT "4. QUIT" 
70 GET CH$:CH =VAL (CH$): ON CH GOSUB 100 

0,2000,2500,100 
80 TEXT : GOTO 60 
100 END 
1000 REM ACID/BASE***PHENOL 
1020 REM INSTRUC 
1025 GOSUB 4000 
1030 TEXT : HOME 
1040 PRINT:PRINT:PRINT "YOU ARE GOING TO TES 

T SOME MATERIALS TO": PRINT "SEE I 
F THEY ARE ACIDS 

1041 OR BASES, THE": ? "INDICATOR WILL TURN ­
";: INVERSE : ? "PINK";: NORMAL : ? 
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1042 " IN AN ";: INVERSE : PRINT "ACID";: NO 
RMAL : PRINT "." 

1045 PRINT : PRINT "TYPE ";: INVERSE : PRINT 
"A"; :NORMAL:PRINT"IF YOU THINK TH 

AT THE MATERIAL": 
1046 PRINT "IS AN ACIS.": PRINT "TYPE ";: IN 

VERSE : PRINT "B";: NORMAL PRINT 
"IF YOU THINK 

1047 THAT THE MATERIAL": ? "IS A BASE." 
1050 PRINT PRINT "HIT ANY KEY TO BEGIN.": ­

GET AS 
1070 HOME 
1150 FOR X = 1 TO 5 
1152 DROP = 15: GOSUB 5000 
1155 VTAB 21 
1160 PRINT "INDICATOR: ";: INVERSE : PRINT " 

PHENOLPHTHALEIN"; NORMAL 
1180 PRINT : INVERSE : PRINT "A";: NORMAL 

PRINT "CID OR ";: INVERSE : PRINT ­
" 8"; : 

1181 NORMAL:PRINT "ASE ?":GET ANS: IF ANS < ­
> "A" AND ANS < >"B" THEN HOME:GOT 
01155 

1190 iF IDS(X) ="A" THEN BEAK= 11: GOTO 12 
10 

1200 BEAK = DROP 
1210 GOSUB . 6000 
1220 HOME : IF IDS(X0 = "A" THEN PRINT NS(X) 

;" IS AN ACID.": GOTO 1240 
1230 PRINT NS(X);" IS A BASE." 
1240 FOR TT 1 TO 4000: NEXT TT 
1250 NEXT X 
1400 FOR TT 1 TO 1000: NEXT TT 
1500 RETURN 
2000 Y = 1: GOSUB 4000: GOSUB 3000: RETURN 
2500 Y = 2: GOSUB 4000: GOSUB 3000: RETURN 
3000 REM STARCH/SUGAR INSTRUCTIONS 
3010 TEXT : HOME 
3020 PRINT : PRINT : PRINT "YOU ARE GOING TO 

TEST SOME MATERIALS TO": PRINT "S 
EE IF THEY 

3021 CONTAIN ":BS(Y);".": ? : ? "THE INDICAT 
OR WILL TURN"; : INVERSE :?CS(Y);: 

3022 NORMAL : PRINT " IN A ": INVERSE : PRIN 
T BS(Y);: NORMAL: PRINT"." 

3030 PRINT: PRINT "TYPE ";: INVERSE :PRINT "Y 
";: NORMAL:PRINT " IF YOU THINK TH 
AT THE MATERIAL": 

3031 PRINT "CONTAINS ";BS (Y) ;" • " 
3040 PRINT : PRINT " HIT ANY KEY TO BEGIN." : ­

GET AS 
3050 HOME 
3060 FOR X = 1 TO 5 
3070 DROP= P(Y): GOSUB 5000 
3080 VTAB 21 
3090 PRINT "INDICATOR: ";: INVERSE PRINT I 

NS (Y): NORMAL 
3092 
3094 
3096 
3100 PRINT "NOW TESTING: ";: INVERSE : PRINT 

NlS(X): NORMAL 
3110 PRINT: INVERSE: PRINT BS(Y);: NORMAL ­

: PRINT (Y/N) ?": GET ANSII 

3120 IF ANS < > "Y" AND ANS < > "N" THEN HOM 
E : GOTO 3080 

3130 ON Y GOSUB 3500,3600 
3140 FOR TT = 1 TO 4000: NEXT TT 
3150 NEXT X 

3200 RETURN 
3500 REM STARCH MESSAGE 
3510 IF IHS(X) = "S" THEN BEAK 3: GOTO 353 

0 
3520 BEAK = DROP 
3530 GOSUB 6000 
3535 HOME 
3540 IF IHS(X) = "S" THEN PRINT NlS(X);" CON 

TAINS STARCH .": GOTO 3560 
3550 PRINT NlS(X);" DOES NOT CONTAIN STARCH. 

" 
3560 RETURN 
3600 REM SUGAR MESSAGE 
3610 IF IRS(X) "S~ THEN BEAK 9: GOTO 362 

5 

3620 BEAK = DROP 
3625 GOSUB 6000 
3627 HOME 
3630 IF IRS (X) = "S" THEN PRINT NlS (X);" CON 

TAINS SUGAR." : GOTO 3660 
3650 PRINT NlS(X);" DOES NOT CONTAIN SUGAR ." 

3660 RETURN 
4000 RESTORE 
4005 FOR X = 1 TO 5 
4 010 READ NS (X), IDS (X), NlS (X), I HS (X), IRS (X) 
4020 NEXT X 
4030 FOR X = 1 TO 2 
4 040 REJl.D BS (X), CS (X), INS (X), P (X) 
4050 NEXT X 
4060 RETURN 
5000 REM SCREEN**OUTLINE BEAK AND DROP 
5010 GR : COLOR= 10 
5020 VLIN 0,20 AT 14: VLIN 0,20 AT 18 
5030 HLIN 15,17 AT 0: HLIN 13,19 AT 6 
5040 HLIN 15,17 AT 21: VLIN 21,24 AT 16 
5050 PLOT 9,28: VLIN 28,38 AT 10 
5060 VLIN 28,38 AT 21: HLIN 11,20 AT 38 
5065 REM INSIDE DROPPER 
5070 COLOR= DROP 
5080 VLIN 15,20 AT 15: VLIN 15,20 AT 16: VLI 

N 15,20 AT 17 
5500 RETURN 
6000 REM ANIMATION 
6010 COLOR= 0 
6015 p = 3l:S = - 16336 
6020 FOR G = 15 TO 20 
6025 PLOT 16,P 
6030 HLIN 15,17 AT G:SO PEEK <S> - PEEK <S 

> - PEEK <S> 
6033 GOSUB 6500 
6035 FOR TT 1 TO 400 ; NEXT TT 
6037 COLOR= 0 
6040 NEXT G 
6050 FOR TT 1 TO 400; NEXT TT 
6100 CO~OR= BEAK 
6110 FOR G = 37 TO 32 STEP - 1 
6120 HLIN 11,20 AT G: FOR TT 1 TO 250; NEX 

T 
6130 NEXT G 
6140 RETURN 
6500 COLOR= DROP:P =P + 1: PLOT 16 ,P 
6510 RETURN 
7000 DATA SOAP,B,BREAD,S,S,L EMON JUICE,A,CRA 

CKER,S,0,COLA,A,CHOCOLATE,0,S ,BAKI 
NG 

7001 SODA,B,COLA,0,S,VINEGAR,A,FLOUR,S,0 
7010 DATA STARCH,PURPLE,IODINE,13,SUGAR,ORAN 

GE,BENEDICTS SOLUTION,7 
30000 REM BY J. DAVIS (§ 



APPLE SPEAKS 
INTELLIGENTLY! 

The people who dared 10 1eoch Alori 10 talk ore again 
challenging he m1crocornpuler estobl1shrnent with the 
VOICEBOX Speech Synthesizer for Apple. Th is low cos! intel­
ligent peripheral con speak thousonds of words unass isted . 
genero ted directly from its firmware ROM dic1ionory lo­
ca ted on its plug-in cord . This means that speech, with 
variable intonation and speed, con be used in a ny of your 
app le programs without ever having to bo1her loading o 
disk. And. in rnse you wont to expand your dictionary to 
include unusual words o r words in foreign languages, you 
con easily define them with our 64 phonemes and store 
them by the thousands on one of the six special dictionaries 
provided for on our disk. 

In addition your VOICEBOX for Apple con be easily coded to 
sing on key with uniform bor lengths and you con store 
(record) your songs on d isk , retrieving and modifying sec ­
tions whenever you w o nt. W i1h the disk system. you'll also 
enjoy on educational random sentence generolor and 
graphic speech animation' The VOICEBOX for App le will 
run on 32K Apple II wi h Applesof or Apple II Plus systems 
equipped w i h sixteen-sector disk drives. VOICEBOX or 
Apple comes w1 h loudspeaker and disk . The A ien Group 
also mo es o less expensive VOtCEBOX for Apple with al l 
feo1ures (1nclud1ng expandable disk d1ct1onory), bu ex­
cluding firmware ROM and singing copobil11y. Speo er 1s 
optional on 1h1s uni!. 

For Atari •Jsers, 
the VOICEBOX for 
16K and up Atari 
plugs d1rec ly i nto the 
se rial port. No extra cables ore 
needed and no speaker is needed since th speech comes 
directly over your TV monitor. This unit hos all speech syn ­
thesis feo ures except singing and firmware ROM. 

AL-3001 VOICEBOX for A pple . With firmware ROM, singing 
cupobility and speaker 5215.00 
AL-350 1 VOICEBOX for Apple . Withour firmware ROM, 
si ng111g capability and speaker S 139.00 
AL-4001 Speaker for AL-3501 (t he AL-3501 will also work 
w1 h any ot her speaker) S 15 .00 
AL-5001 VOICEBOX for Atar i S 169 .00 

All moil orders ore on o 10 day moneybock guaran tee if 
you 're not completely satisfied When ordering enclose 
chec or money-crder or sto1e VISA or MASTERCARD num­
ber. Send moil orders to 

WE ALIE~J GROUP or Telephone orders 
27 West 23rd S ree !rom 10 AM 10 6 PM 
Dep . CU-2 ew Yor 1me 

ew York . ew Yor 10010 (212)924-55J 6 

ALSO AVAILABLE AT LEADI G COMPUTER STORES 
THROUGHOUT THE WORLD. 

COMPUTE! 

is looking for 

app lications 


articles 

on 


Sinclair ZX-8l 

Texas Instruments 


Tl-99/4A, 

and 


Radio Shock 

Color Computer. 


If you're interested in Apples, 

callMAUG. 
MAUG is a Special Interest Group 

( SIG) of Apple®users on the CompuServe 
Information Service. SIGs are active and growing groups 
of individuals who share a common interest and form 
an "electronic" club using the CompuServe Information 
Service as its communications medium. Share advice and 
exchange information with other Apple users across town 
or anywhere around the country. 
We think you'll like the CompuServe Information Service: 
CB simulation, electronic mail , news wires, financial 
information, games, data bases, programming languages, 
big mainframe computer power and free data storage. All 
for a basic charge of only $5.00 an hour nights and week­
ends . All you need is your Apple, a modem and some inex­
pensive software. The software, and a free demonstration, 
are available at- of all places- a Radio Shack Computer 
Center. CompuServe Information Service, 5000 Arlington 
Centre Blvd., Columbus, Ohio 43220. ( 614) 457-8650. 

CompuServe 
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A Monthly Column 

Fred D' Ignazio is a co m p u1 c r e11!11usias1 a nd author o f' severa l books on compu ters for you ng people. He is prese n tl y 

wo rking on two majo r p ro jects: he is writ ing a s ri es o f' books o n how LO create g raphic -a nd-sound ad ve n1u re ga mes . 


He is a lso wo1·ki ng o n a compme r m ys1e r y-and-adve ntu1·e series fo r yo un g peo ple. 

As the fat he r of" 1wo yo un g chi ldrc 11 , Fred has become conce rn ed with inu·oducing the co mpu1 c r 10 d 1ildn:n as a 


wond erful too l 1·a1 her than as a f"o rbid d i11 g electron ic d e,·icc. His co lu m n a p pea rs mo nth Ir in COMPUTE! 


Build Your Own 
Computer Friend 
Fred D'lgnoz10 
Associate Edito r 

Catie hopped down th e steps and _jumped out of 
the brig ht ye llow school bus. She rushed home. 

She burst in to the kitchen, chatte red Lo he r 
fath e r , munched a granola ba r , then headed 
straight for the compute r . 

She turned the com pute r o n. 
A mi lin g ca rtoo n face a ppea red on the sc r en. 

L nde r th face, in br ight ora ng . appea red the 
,,·ords " HI ! I'M GED! YO TU R ED ME ON! 

WHO' SOUT THERF~ /, re-:-- ) 
- 111 /l 
~ 

Cati e sea rched the keyboa rd , then. peckin g 
the keys one at a time, she typed "C:-a-t-i-e'" a t1d 
pressed the RET ' RN button . 

"CATIE, BABY !" typed the comp ute r." I 
WAS GETTI NG LO NE LY. H ERE'S A KI SS FOR 
T R ING IE 0 . SSS 1fO OOOC H !" 

Cati e ty ped "k-i-s-s" a nd pressed RET RN. 
"YU l\ I. T H AT WAS N IC.F," th e comput e r 

sa id . "CATIE, IS T ODAY A SC: HOOL DA\' ?-" 
"Yes ." typed Catie . 
" IS SCHOOL O VER, CAT IE?'" asked the 

computer. 
"Yes," Catie typed . 
"WH AT DID YO U DO AT SC HOOL 

TOD AY, CATIE ?" the computer as ked . 
Cati e to ld the com pute r abo ut he r fi eld 1r ip to 

t.h e d airy farm , how she squeezed ;i cow's udde r 
and mi lk squ irted o ut , how he g-ot he r snea ke rs 
muddy in the cow barn , and how the fa rmer's wife 
e r\'ed everyon e fresh milk and chocolate chip 

cooki es . " ow I'm home.' she concluded . 
" I' ,, GLAD YO U' RE HO 'I E, CAT IE. I 

II SSED YO U," the comput r typed. "W :'\T T O 
PLAY?" 

"Sure," typed Catie. "What game~ .. 
"HO\i\ ABO T 0 E OF T H ESE," sa id the 

computer . A list of Ca tie's fa vo rite game prog1·ams 
appeared on th e creen. Along ·icl e each prog ram 
was a number. There were wo rd games number 
games, storybook games, motor-skill games, and 



1i:: l CAN GET 11-4~RE IN 1lME WITH M'I NEW 
'7UTCRIAL.. .1 CAN HELP OIZBIE. . 

(~ 

OUR ONL'/ HOPE 

NOWl5YOU 


AND !Hf:. 

-rR1CKY 

-rulof<tALS.< .,.M) 

TRICKY TUTORIALS (tm) 
There are many lh1ngs tnal lhe ATARI compu1ers can do e11her Deller. or easier 
than olher small compulers The lollowmg seues ol programs is designed fer 
anyone who is a1 leas! lamlhar wrlh BASIC programming Vinal eacn 1u1orial oilers 
is similar 10 an extensive mag;wne arucle with all d1scuss1on m as s1mple 
language as poss101e , plus you gel MANYexamples already 1yped m and running . 
The 1ns1ruc11on manuals range lrom 10 10 50 pages . and some lulorials lill up a 
complete 1ape or Otsk There 1s httle over lap m what 1s taughl. so anyone wanting 
10 know all lhey can should buy 1nem all (my banker !hanks you) . ATARI buys 
these lrom us to use in training their own people! Rave rgv1ews have been pub· 
hshed 1n ANTIC ANALOG. CREATIVE COMPUTING. and even INFOWORLO You 
lrUSI INFOVIORLO. aon 'I you ? 

TT 11 : DISPLAY LISTS -Tn1s program leaches you now 10 aller lhe program in 1ne 
ATARI Iha! con1ro1s lhc lormal ol 1ne screen Normally . wnen you say " Grapnics 
8". 1ne machine responds wilh a large Graphics 8 area al !he lop of the screen and 
a small 1ex1 area at lhe oonom. Now. you will be able to mix various Graphics 
modes on the screen al 1ne same lime. Tne program does all of lhe diflrcult lhings 
(like counling scan lines) You will quickly oe able 10 use lhe subroullnes included 
1n your own programs 
16K Tape or 24K Disk $19 .95 

TT 12: HORIZONTAL/VERTICAL SCROLLING - The mtorma11on you pul on 1ne 
screen , e11ner GRAPHICS or TEXT. can be moved up. down , sideways . or 
diagonally Vie provide lhe oasrc methods ana leave !he res1 up to your skill and 
1maglna11on lncluaes 18 examples 10 ge1 you slarted . wnn several usmg a small 
machine language subrouune tor smoothness. 
16K Tape or 24K Disk S19 .95 

TT 13: PAGE FLIPPING - Now you don '! have 10 redraw lhe screen every lime you 
change lhe plclure or 1ex1 You will learn how 10 have lhe computer draw lhe nexl 
sc reen you want 10 see while you are s11111ook1ng at the previous screen. then flto 
10 111ns1anlly You won ·1see11 bemg drawn . so a compl1ca1ed plc1ure can seem lo 
1us1appear Depending on your memory size and wn1ch graphics or 1ex1 modes 
you are usmg you can 1ns1anlly look al up 10 50 pages . The oasic melhod lakes 
only 9 lines and the uselulness 1s intm1te 
16K Tape or 24K Orsk S19 .95 

TT 14: BASICS OF ANIMATION -This program shows you how 10 animale simple 
shapes (w1lh some sauna) using thePRINT ano PLOT commanos . ano 11 also has a 
nice llll le PLAYER / MISSILE GRAPHICS game you can learn lrom The PI M exam· 
pie is explained and wr ll gel you slarted on lh1s comphcaled sub1ec1 (more fu lly 
explained inn 15). !hrs would oe an excellen1way10 slart making your programs 
come al ive on tne screen with movement' Recommended for begmning users . 
16K Tape or 2•K Olsk S19.95 

n 15: PLAYER/MI SS ILE GRAPHICS - Learn 10 wrr1e your own games and Olher 
amma1ed appl ca11ons• The IUlorral oegms w11h many small examples lhal comph· 
men1 lhe 50 page manual . !hen gradually but!Os up to a complete game where 
everylhmg you need to know 1s lu lly exolamed Also mcludeo are lwo machine 
language u111111 es 1na1 you can use 10 an1ma1e Players w11h lrom BASIC. Nexl w' 
include 1wo ol 1ne oes1 eal1ors currenlly ava11ao1e: one tor edlling playfield shapes 
1oackgrounos1 . ano one 10 edit your players. and all 1n glorious Technicolor!! 
Everyin1ng excep1tne1wo ea11ors run m 16K Tape or 32K Disk . S29 .95 

TT 16: SOUND AND MUSIC -Unless you have spen1 many years experimenting 
wi1n lhe lour voicecnannels . you will learn a lot rom th is one' Learn to play stan· 
Oard no1es. cnoras . ana wnole songs using some simple " tr icks " One of IM 
n1ces1 parts are ine examples ol spec1a1 sound effecls 1na1 you can refer lo 
wnenever you need a sound tor aprogram or 10 impress a friend This program will 
oe ol in1eres1 10 all ages and levels ot experrence' 
16K Taoe or 2•K 01sk $19 .95 

SPECIAL DISCOUNT 
Order lhe lirsl six lulori•ls in • 3-rlng binder tor S99 .95. a S30.00 savings! 

TT n :DOS UTILITIES - We a1 Educa11ona1 Sollware have been shocked by som' 
ol 1ne prices olhers are charging 10 oiler you small ulihlles 10 help in 1ne use ol 
your Drsk Drive Vie now oiler you all 011ne lollow1ng plus explana11on as 10 how 
each was w1111en. and now 10 use lhem. A UNIQUE MENU PROGRAM . All 
AUTORUN SYS BU ILDER . DISK INSPECTOR (LOOK AT SECTORS). DISK JACKET 
PRINTER . AUTOMATIC FORMATTER. RECORD SAVE AND LOAD UTILITY. 
32K Disk Only S29.95 

MASTER MEMORY MAP (tm) 

This book 1s Ille most valuable source or inlormat1on lor 
your ATARI you can Ouy II Siarts oul by explammg how 
10 PEEK and POKE values mlo memory. so lhal even new 
computer ownerscan use manv ol 1hese " Tuc ks " Then 
you are given 32 pages ol tne memory 1oca11ons lhal are 
th'! most useful. along w1lh hints on how 10 use many or 
the locations . Finally. 11mcluaes hmts on problems you 
may be havmg with the computer and discusses the new 
Graphics modes 910 11 Even ATARI buys lh1s OOOk from 
us' S6 .95 

CONTACT YOUR LOCAL 

DEALER or ORDER BELOW 

Vie have 01ner line programs tor ATARI compu1ers. 

Virile lor a calalog . 
Sena us your orograms 10 sell loo! 

USER SUBMITTED PROGRAMS----------­
MINl·OATABASE / OIALER-slores and edrls up lo 
lines al information such as names &addresses . phone 
numbers . messages . invenlones . or anything you want. 
It has lhe usual son . search . and prrnl oplions . bul ii 
also has an unusual lealure: II your lile includes phone 
numbers and your phone company allows louch·tone 
phone signals . lhe program wrll DIAL THE PHONE 
NUMBER fOR YOU' 16K Tape or 24K Drsk S24 .95 

THE GRAPHICS MACHINE-allows lhe ATARI lo acl like 
more expensive graphics computers using simple com· 
mands like lme. cox . circle . polygon . 1111 . and 
savescreen to get a high resolution piclure you can save 
on disk in only live seconds' Many more lea1ures1 48K 
Disk Only $19 .95 

BOB 'S BUSINESS -14 small ousrness 1ype programs 
accessed lrom a common menu 16K Tape or 32K disk 

$14 .95 

MINI WOROPROCESSOR-A simple lexl edllor lo wrile. 
save . and pr inl several pages al a lime. 32K Tape or 
Disk . S19 .95 

KID 'S It -Includes a MATH QUIZ . a children 's 
TREASURE HUNT. and a DIALOGUE program . 16K Tape 
or 24K Disk 3 for $14 .95 

KID 'S 12- SPELLING BEE . VIORO SCRAMBLE . 
and TOUCH 16K Tape or 24K Disk . 3 Educallonal games 
~ . ~4 .~ 

PLAYER PIANO -Turns your keyboard mlo a mini·prano 
and more 24K Tape or 32K Disk . S14.95 

GRAPHIC SYMBOL LABELS -lor your keyboard 10 re· 
mmd you of lhe bu lll·m Graphics symbols 2 complele 
sels lor S2 .95 

OUR NEWEST PROGRAMS----------- ­
DOG DAZE- Two cu1e llllle doggies ra ce lor !he lrre 
hydran1s. snoo11he11 bones . and 1us1 have a lot ol lun1A 
las1 ac11on program lor all ages SK Tape or 16K Orsk . m 
mact11ne language St6.95 

• OUR BEST GAME • 
SPACE GAMES -Our lamrly is oerng auackea by 
ALIENS . and only you can save us Acomic oook manual 
will guide you 1nrough lhree games 1ha11es1 your ab1l11y 
in space skills Includes ALIENS . SURVIVE . ana ROBOT 
ATTACK. and rs tor all ages The trrsl lwo games reQulre 
16K tor Tape The 1as1 game and all Disk users need 
32K $24 .95 

MATHS FOR FUN -Anolher ENGLISH import leaching 
basic malh ski lls. Very colorfu l and en1oyable 10 use. for 
ages 5to t6. 16K Tape or 24K Drsk $19 .95 

MARATHON - !hrs 1s a unique malh Qu iz lor one or 1wo 
players You are In a race 10 move your runner across the 
screen lus1' Tnere are tour levels ol play wllh livemodes 
of opera11on tor each The game uses 1oys1Jcks tor all 
mpul. so play rs easy tor young children . This wonderfu l 
learning 1001is imported from ENGLAND lor your learn· 
1ng pleasure Your kids will never even nouce lhey are 
playing an EDUCATIONAL program 16K Tape or 24K 
Olsk S19 .95 

GRADE BOOK -This nrce record keeper " '" mam1am a 
Irle ol 35 s1uden1s· !OSI scores along wrlh commen1s Up 
10 7 sub1em are allowed 24K Tape or 32K Otsk . A 
prrn1errs op11onal S24 .95 

To order COO, VISA or MasterCard call (408) 476-4901 
By mail include S3.00 postage (U SA only) or St .50 Memory Map only­


California residents add 6.5% TAX .-Speclfy Tape or disk . 


EDUCATIONAL SOFTWARE inc. 
5425 JIGGER DR . 
SOOUEL r CA 95073 
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adventure games. 
Catie chose game number eight - a 'junior" 

adventure game called The Cas tle al the Bottom of' the 
Sea. She pressed the "8" button. 

"GOOD IDEA! " the computer typed. "HAVE 
FUN! AND REMEMBER: DON'T TRY TO 
BREATHE UNDERWATER!" 

The computer's face briefly appeared , winked, 
then vanished. Disk lig hts flashed. The screen 
turned a deep blue, and the game began. 

The Build-A-Friend Books 
Once upon a time, Catie had only one fri endly 

computer in the D' Ig nazio family- C ed. Now, 
than ks lo th e support of COMPUTE! and its pub­
lishe r , Robert Lock, I am hard a t wo rk teachin g a ll 
of Catie's computers to be more like people. Then 
I'm going to write a book about each one. 

T his fa ll , COMPUTE! will publish th e books, 
each \vi th th e title: Computer Friends: Learn About 
ComjmtPrs by Inventing an Elect ronic Friend. T he 
books will teach kids how to create computer friends 
on the A pple, Atari , V IC, and TI compute rs. The 
first four friend s they can create will be: 

A SUPERHERO 

A STARSHIP COMMANDER 

A MONSTER 

A JOKER/STORYTELLER 


Eac h fri end will come with a repertoire of 
ab ilities, responses, and memories . Each frie nd will 
know how lo play at leas t one game with the child . 
Parents, teachers, and children can add more 
ga mes, as they go along. 

T he fri ends a re not totall y fo rmed until th e 
child invents th e m. T he child will ge t to choose 
many of th eir attributes a nd characteristics . Also, 
near the end of each book, I will indicate the way 
the child can continue working with his or he r 
computer fri end Lo make him or he r (or it! ) more 
com plex , more excit ing, and more like a real 
fri e nd . 

What Sort of Friend Would You Build? 
In this column and the next three columns (Septem­
be r , October, and November issues of COMPUTE!) 
I'd like to explore the topic of buildin g a compute r 
friend. 

A nd I'd like very much to hea r your views. 
You can reach me by writing: 

Fred D 'fgnm.io 
do COMPUTE! 
P.O. Box 5406 

Greensboro, l\/C 27403 


An Imaginary Playmate 
Psychologists say that it is hea lth y fo r a child to 
have an imaginary play mate. That playmate might 
be in the form of a ratty blanket , a favorite doll , or 

it might be completely invisible - except in the eyes 
of the child. . ~ 

If a blanket, a doll , o r 7 / '---. 
animagina1·y being ca n ~ ,,'~~ 
become a friend to a child , ~ " ..,, \)\ 
why not a computer? ({ 

On the surface, most 
compute rs are dull. A 
child ca n lea rn how to 
dred ge up a ll sorts o f 
exciting games a nd 
prog1-a ms from the 
compute r 's memo r y. But, in betwee n games, the 
comput e r becomes life less. cold. and not especia ll y 
likable o r fri endl y. 

Havi ng a "frie nd" progra m or ope1·ating system 
would let you replace the compute r 's heartless 
mecha nical she ll with a pe rsona lity that is warm , 
sympathetic, a nd e njoyabl e for a child to inte ract 
with . 

How do yo u geL started? First, th e ch ild 's 
computer friend must know certain things about 
th e child . It must a lso know somethin g aho ut itselL 

For example, th e computer friend must have a 
na me. 

J onathan Long, of C hapel Hill , North Carolina, 
sent me a "name" program that he wrote for his 
Ata ri compute r . The program creates random 
fo u1·-le tte r names by a lte rnat ing between co nso n­
a n ts and vowe ls. Slightl y modified , this is wh at 
J o na than 's program looks like: 

4 DIM AS<1>,TITLES<4>,CONSONANTS(201,VOWELS< 
6l,NAMES(20> 

5 CONSONANTS="BCDFSHJKLMNPQRSTVWXZ" 
6 VOWELS="AEIOUYu 
20 FOR OPER=l TO 4 
50 IF OPER=2 OR OPER=4 THEN LET LETTER•INT<R 

ND<0>•6>+1:NAMES=VOWELS:GOTO BO 
60 LET LETTER=INT<RND<0>•20l+1 
70 NAMES=CONSONANTS 
BO AS=NAMES<LETTER,LETTER> 
90 TITLES<LEN<TITLES>+l)mAS 
100 NEXT OPER 
110 GRAPHICS 2:POKE 752,l:SETCOLOR 4,0,0:SET 

COLOR 2,0,0 
114 ? "{CLEAR>• 
115 POSITION 2,1 
120? •6;"h~lloCA>• 
121 POSITION 2,3 
122? •6;•1 AM A COMPUTER." 
123 POSITION 2,~ 
125? •6;·~~-~~~~-8~•<3 ~>· 
130 POSITION 2,7 
135 ? •6;TITLES 
199 END 

Jonathan 's program co uld be inserted in a 
"computer friend " operating system or maste r 
p rogram. It would make your computer be a fri end 
with man y names . Routinely, Jonathan·s program 
spouts o ut names that sound e thni c, or normal, 01· 
a li en , orjust plain weird. 

In addition to knowin g its name, the computer 
friend should know something about itself. What 



QUALITY SOFTWARE FOR TRS-80 COLOR AND OSI 


QUEST - A NEW ID EA IN ADVE N· 
TURE GAMES! Different from all the 
o thers. Guest is p layed on a computer 
genera ted map of A lesia. Your job is to 
gather men and suppl ies by combat, bargain ­
ing, exploration of ruins and temples and 
outright banditry . When your force is strong 
enough, you attack the Citadel of Moorlock 
in a li fe or death batt le to the finish. Play­
able in 2 to 5 hours, this one is different 
every time. 
16K COLOR-80 OR TRS-80 or 12KOSI. 
$14 .95 . 

BASIC THAT ZOOOMMS!! 

AT LAST AN AFFORDABLE COMPILER 

FOR OSI AND TRS-80 COLOR MA­

CHINES!!! The compiler allow s you to 

write your program< in easy BASIC and 

then automatically genera tes a machine 

code equiva lent that runs 50 to 150 times 

faster. 

It does have some limitations. It takes at 

least SK of RAM to run the compi ler and it 

does on ly support a subset of BASIC-about 

20 commands including FOR, NEXT. END, 

GOSUB, GOTO, RETUR N , END, PAINT, 

STOP, USR(X) , PEEK , POKE , •. I,+, - , 

X , X , = , VAR IABLE NAMES A-Z , A 

SUBSCRIPTED VARIABLE , and IN TE ­

GER NUMB ERS FROM 0 · 64K. 

TINY COMPILER is wri tten in BASIC . It 

generates nati ve, relocatable 6502 or 6809 

code. It comes wit h a 20 page manual and 

can be modi fied or augmented by the user. 

$24 .95 on tape or disk for OS I or TRS-80 

Color . 


LABYRINTH - 16K EXTENDED COLOR 
BASIC - With amazing 3D graph ics, you 
fight your way through a maze facing real 
time m onsters. The graphics are real enough 
to cause claustrophobia. The most realistic 
game that I have ever seen on either sys tem . 
$14 .95 . !SK on OSI) 

VENTURER!-A fast action all machinP 
code Arcade game that feels like an adven ­
ture . Go berserk as you sneak pas t the 
DREAQfD HALL MONSTERS to gather 
treasure in room after room , ki ll ing the 
NASTIES as you go. Great color. high res 
graphics , sound and Joyst ick game for the 
TRS-80 Color or OSI mach ines. (black 
and white and silent on OSI.) Tape only . 
$19.95. 

Send $ 1.00 for complete catalog of Games, Utili ties & Business Software. 

AARDVARK-80 

2352 S. Commerce, Walled Lake, MI 48088 


TRS 80 COLOR (313) 669-3110 OSI 
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it "knows'' can be either factual or com ple te ly 
mad e up. 

!'\ext. di e computer friend should kilow your 
child's na me. And the names of your ch ild's best 
friends, his brothe rs or sisters, his pe ts, a nd the 
na mes of the child's other imaginary fri e nds . 

Third , the computer fr iend must know impo r­
tant d eta ils abo ut the child 's li fe. For example: the 
child's birthday, what g rad e (if any) he is in at 
school. who his teache rs a nd babys itte rs a re, what 
colo1· hair he has, and so on. 

Is the child a boy or girl? The compute r fri e nd 
shou ld know . 

\•\hat is th e child 's address? W hat's the name 
of th e town? 

\.V hat are his li kes? What does he think is 
vu ck\-? 
· What TV programs does he \\' atch? What are 
his favorite books? Does he like ice crea m cones? 
Pi zza:. Broccoli \\'ith ketchup? 

All these thin gs and more a good compute1· 
fri end should kn ow. 

What Kind Of Friend Am I? 
friends come in a ll shapes and sizes . Some are sill y. 
Some are serious. Some a1·e sman. Others are no t 
so sman. Some are aggressive, possess ive, and 
bold. Othe1·s a re so ft , gentle, and sym pathetic. 

Some fr iend · are a ll th ese th ings al diffe1-c nt 
ti mes. 

l f'a computer tried to mimic human fr iends, it 
wou ld ha,·e a n ide mity crisis. Its program wou ld 
become huge, unwield y, and complex. 

Our co mputer friends need n~>t be super­
im e lli ge n t. They need no t be like human fri ends a t 
a ll. Tn·ing to act human is hard for computers. 

Let your computer fri e nd act like a compute r. 
Let it do the things that a re friendly, ve t a lso are 
eas~· for a computer to do. not hard . 

Ftff exa mple, yo ur computer fri e nd ca n be a 

good hstcnc• {; ~J 
J(60 '-' 

~ ~ 
~ 

T hink about all the times you \\'ere a nxious to 
te ll someone about something ve ry important. And 
nobocl v li stened. 

\'c; ur huma n fr iend s care about you. But ofte n 
they a re too \napped up in their own proble ms 

a nd inte rests to listen to things th a t are impo rta n t 
to you. 

And if yo u ta lk too lo ng, human fri ends ma y 
in tcrru pl you, o r become ang rv or bored . 

But not a compute r fr iend . You ca n ta lk to a 
(prnpe rl y programmed) compute r f'ri end unt il yo u 
nm ouL of things to say - or pull our its plug . 

And it's not like pouring a ll yo ur l'cel in gs, 
your ideas, your joys and )' OU r fea rs clown in 10 th e 
Black Hole of Calculta . (W hich is what it 's like 
whe n you ta lk to people sometimes .) 

The computer can re membe r. You ca n teach it 
to 1·emember everything (within its memory limita­
tio n ). Or just bits and p ieces . Or afte r codewords 
like "T HIS IS VE RY IMPORTANT!" 

Or you can teach it to spit everything back at 
yo u . That \\' ay you· can see what you sound like. 

What other things can yo u think of th a t are 
among a compu te r's strengths and a lso he lp make 
it a good fri e nd ? 

A Friend, Hero, Teacher, or Pet? 
You can program your compute r tu have one 
personalit y - or severa l. It migh l be a sh rewcl sle uth 
like Sherlock Holmes . It migh t be brillianr - but 
absent-minded - like a nutty in ve n toL l e might be 
stuffy o r la id back, happy or mood y, go sipy a nd 
inquis itive , or seuetive and sly. It's up LO yo u. 

Or it might not be a fr ie nd a t a ll. It mig h1 he 
somethi ng more. For exa mple, th e computer might 
be a hero, programmed to act like th e child 's favo r­
ite pro bas ketba ll sta r , or a com ic book cha racte1·. 
o r a roc k singer , o r a beautiful actre s or model. 

O r the compu ter could be a teacher. otj ust 
the type of compute rs we see today with teaching 
proCTrnms. T he com puter would ha \'e some aspects 
of a good teache 1·'s pe rsona li ty. It " ·o ulcl be ,,·a rm 
a nd friend ly. It wou ld ne,·e r lose its patience. It 
wo uld guide yo ur child toward va1·iuus learning 
act ivities - progra ms - sro1·ed on th e ma hine. It 
would be a friend with a sing le goa l. And the goa l 
is lea rning. 

Have you eve r heard a compute r har k? Or 
meow? 

It cou ld , you know. 11· iL we re yo ur child 's pet. 
Compute r pe ts co uld be a godsend! Espec iall y 

in cra mped , tiny apa rtments in big cities. Especial ly 
wh ere rea l. live an imal pets are not a llowed. 

Just think: you would ne \·er have to potty trai n 
or paper tra in your child's computer pet. You 
\\'o uld ne,·e r ha\'e co clean its liner box. Or g i,·e it 
baths. Or take it to the vet. 

Yer a computer pet could be ,·cry rc\\'ard ing. 
Like a com puter friend, it co uld be a com panion LO 

yom child. And your child could train it herse lf'. 
She m ight train it to "fetch ," 01- solve puzzles, ta lk , 
do tricks, or tell jokes. 
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Granted , a computer pe t is not soft and cuddly 
like a warm kitte n o r a fluffy rabbit or ge rbil. But 
turtles a nd goldfi. h a ren 't cuddly e ither, and th ey 
make popula r pet . 

And wh y st ick to pe ts that a re commo n? 
A chi ld can create a computer pet unlike any 

animal on ea rth. He 
can fabr icate· it 
direct.I\· l"rorn his 
imagination or his 
dreams. 

How man y legs does 
the pe t ha ve? . 

Hcnv ma ny eyes? 
Docs th e pc t ha ve 

feat her . fur. sca les , 
or skin:­

What colo r :­
What does th e pct 

cat ? 
For answers lO a ll 

th ese questions, just 
ask Your child . ~ 

What does th e pet loo k like? Yo u and yo ur 
child can draw th e pet on the picture screen. 

What does the pet sound like? Use yo ur com­
pute r 's SO U D command . 

. Your child 's pe t can be a monster, a dragon , a 
dinosaur , o r a sch moo. Or a nice brown pon y. And 
yo ur child could learn all abou t ponies a nd horses 
as she created he r pe t. 

In fact, havin g a computer pet cou ld be a first 
ste p toward owning and ca ring for a rea l, li ve pe t. 
Your child could learn a ll abo ut he r computer pet. 
If it lived. thrived , and was ha ppy, perha ps she 
could g raduate to the real thing. 

Or a child might have several computer pets 
a nd seve ra l rea l pe ts. 

Or just compute r pe ts. 
You and your child decide. 

The Creature Inside The Computer 
This column is called the "World Inside th e Com­
pute r ." In ca rlie1· columns I ta lked about the shape 
or that wo rld and th e sha pe of the worlds to come . 

The re are worlds inside your computer. But 
the re are creatures inside yo ur computer, too. In 
fact, yo ur compute r is swarmin g with th e m. 

T he c1·eatures are rea ll y programs. You ca n 
write th e m yourse lf. Once they a re writte n , your 
child sho uld be able to call th em up just like she'd 
whistle fo r he r clog when she woke up , or cry "Here, 
kitty, kitty." 

Your computer is like a puppet th ea te r fill ed 
with crea tures that aren't rea l, ye t are. nevenheles-, 
\·e ry life like and e nte rtaining. Your chi ld should be 
able to put his ha nds inside the computer "puppets,'' 

th en br·ing the m to life, control 
them , and in teract with 

them. T he more puppets, 
th e 1·icher the child 's experi­

ence with th e co mpULe r. 
Sitting your child in front o f 
the compute r cou ld become 

as exotm u a turning him loose 
in a big-city zoo. 

Building The Computer Zoo 
In this column , we have looked at a couple of th e 
iss ues re lated to giving your computer a personality. 
In the next three columns we will turn to specific 
prog rams th a t impa rt a simple perso nality to yo ur 
fa mil y o r schoo l's computer. In the Septembe r 
co lumn we' ll build a computer_fri end . In th e O c­
tobe r column " ·e'll modify a nd expand th e friend 
to become a fri e ndly teach r. And , in the >lo\·embe r 
column . we"ll crea te a compute r pe t. As a lway . I'm 
lookin g fo rward to hea rin g your comme nts, sug­
ges ti o ns, and ideas. What kind of pe t . hould we 
crea te? \clog? A cat? A dragon ? A ho rse? What do 
yo u think ? 

Write a nd le t me know. © 

FORTH programmers: 

COMPUTE! is 


looking for screens 

and appl ications 


articles. 


MEMOREX 
FLEXIBLE DISCS 
WE Will NOT BE UNDER­
SOLDI! Call Free (800)235-4137 
for prices and information Dealer 
inquiries invited and C.O.o .·s 
accepted 

PACIFIC 
EXCHANGES 
100 Foothill Blvd . 
San Luis Obispo. CA 
93401 . In Cal. call 
(800) 592-5935 or 
(805) 543-1037 
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This program gets smarter every time you use it. It shows 
one wa)' a computer could "learn." For Atari and 
Commodore comfruters. 

Guess That 
Animal! 
Simulating Learning 
In Computers 
Doniel Hastie 
Garland. TX 

The human mind learns by associating new infor­
mation in some way with old information. But how 
should this be modeled in a computer? The answer 
to this question depends on the type and volume of 
information. I would like to propose a game where 
a modest amount of simple information makes a 
binary tree appropriate. Branches can be labeled 
so that the ordering of the data is not critical. 

The Modeling Approach 
Guessing an animal is a game which many children 
approach on a random basis. Especially when the 
starting letter is given, the child begins a scan 
through his "animal vocabulary" looking for a 
possible match with any entry beginning with that 
letter. Since there is no evidence that information 
is filed in their little heads alphabetically, this is 
usually a very hit-or-miss approach. 

A more advanced player immediately begins a 
binary search by asking a series of Yes or No ques­
tions about the animal to distinguish the category 
to which it belongs. This enables him to sear-ch a 
smaller memory region (assuming associated items 
are stored closely together) and find the animal's 
name. We would like to simulate this approach 
with the computer. 

The Program 
Some time ago I found a program by Mike 
Gabrielson in R ecreational Computing which pre­
sented the idea of a computer guessing an animal 
type, but the listing provided was in Pascal and it 
wasn't clear to me at the time how to adapt it to my 
PET. However, that planted the idea which finally 
sprouted and grew into Program I. 

Let's walk otir way tlirough the progrnm and 
hit the key points . After· reading the data file (re­
freshing its "animal memo1-y'') and printing a 
starting message, a set of questions to be used with 
every game is asked. These starter questions are 

labeled by an "S" in the T$ array. I chose to use 
three starter questions producing eight initial 
entries or tree limbs. This cuts down on redundant 
questions in the various main branches (see Figure 
I). You might experiment with more if you find 
redundancy increasing. 

To these questions, an answer string is formed 
by concatenating [chaining together] the responses 
into QA$ in line 410. Then a search is started, 
looking through array T$ for a match to QA$. 
When found, the corresponding entry in an-ay 
Q$ is printed . Initially, this will be a branch tip 
(a final guess), but it is handled the same as any 
other distinguishing question. Again the answer is 
concatenated and a new search initiated. If no 
match is found, then the computer branches down 
to line 450 in the program. If the last answer was 
yes, the computer was successful in finding the 

Figure I. Comparison of Tree Branching Techniques 

YYY YYN YNY YNN NYY NYN NNY NNN 

Binary Tree With Redundant Branches 

YYY YYN YNY YNN NYY NYN NNY NNN 

Eat Meat? 
Domestic? 
Four Feet? 

Tree With Eight Main Branches 
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Figure 2. Sample conversation between computer and 
human. (Human responses between stars.) 

THINK OF AN ANIMAL AND I 
WILL TRY TO GUESS IT. 

PRESS SPACE BAR WHEN READY 

DOES IT HAVE FOUR FEET? 
IS IT DOMES'l'IC? 
DOES IT EAT MEAT? 
IS IT A DOG? .,,, 
I GIVE gp, WHAT' I _S IT? 

**Y** 
**Y** 
**Y** 
**N** 
**A CAT** 

WH·A'l' WOULD BE A GOOD QUESTION TO 
TELL THAT FROM A DOG? 
**DOES IT BARK?** 
WHAT WOULD BE THE RIGHT ANSWER 
FOR A CAT? **N** 
WOULD YOU LIKE TO TRY AGAIN? 
**..Y** 

THINK OF AN ANJ:MAL AND I 
WILL TRY TO GUE~S IT. 

PRESS SPACE BAR WHEN READY 

DQES IT HAVE FOUR FEET? 
IS IT DOMESTie? 
DOES IT EAT MEAT? 
DOES IT BARK? 
IS IT A CAT? 
GOOD, ! "GUESSED IT! 

**Y**' 
*'*Y'**' 
**Y** 
**N** 
**Y** 

WOULD YOU LIKE TO TRY AGAIN? 

animal and, after an appropriate message, asks if 
another game is desired. 

The interesting part is the sequence of steps 
processed if the last answer is no. Giving up , the 
computer asks what the animal is and what question 
could be asked to help distinguish the animal from 
what the computer guessed. Then the proper 
answer for this animal is requested (see Figure 2). 
The old final guess is cut off from its place in the 
tree, and the new question fork NQ$ (with the new 
animal as one of its tips) is grafted in. Then the old 
final guess is grafted back in as the second tip of 
the fork. Figure 3 shows the horticultural image. 
The 'two tips are also keyed with the appropriate 
answer string in array T $ and play begins again. 

If the human player decides to stop, the com­
puter updates its memory base, erasing the old and 
saving the new one. The next time someone plays 
"Guess That Animal!" the computer will be smarter. 
Watch out! It may do better than you! 

For tape-bound systems, use Figure 4 to replace 
the disk commands with appropriate tape 
commands. 

But where did the original data come.from? 

Not to worry; use Program 2, the Data Starter 
program. 

Figure 3. Branch Grafting Procedure . 

Is it a dog? 

9 

Figure 4. Program Changes for Tape Operation 

139 PRINTnPUT ON DAT~ TAPEn 

14:9.-170· DEL'ETE . ' ­
18:0 OPEN: .·l ., 1, 0 , nANIMAL DAT:An· 

780 PRINTnREWIND DATA TAPE, 

SPACE BAR WHEN READY" 

790 GE'l' A$: IF A$<>n a THEN 799 


PRESS 

810 OPEN 1,1,2,n~IMAL DATA• 


For DATA STAJlTEtB, ~lace line 120 in Program 2 with 
the statement shoWJJ. in 810 above. 

Program 1. PET/CBM Version 

100 REM *** GUESS THAT ANIMAL! 
110 DIM T$(100), Q$(100) 
120 G$="GOOD, I GUESSED IT!" 
130 PRINT"WHAT DRIVE ARE YOU USING? 

" 
140 :GET ON$ 
150 : IF DN$="1" OR DN$~"0~ THEN 17 

0 
160 :GOTO 140 
170 REM*** READ STORED DATA*** 
180 OPEN l,8,2,DN$+":ANIMAL DATA,S, 

R" 
190 INPUT#l,NS,N 
200 FOR I=0 TO N 
210 :INPUT#l, T$(I), Q$(I) 
220 NEXT : CLOSE! 
2 30 
240 REM *** START GAME *** 
250 PRINT CHR$(147): REM CLR SCREEN 

260 PRINT"THINK OF AN ANIMAL AND I" 

270 PRINT"WILL TRY TO GUESS IT." 
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280 	 PRINT: PRINT"PRESS SPACE BAR WH 
EN READY" 

290 	GET A$: IF A$<>" " THEN 290 
300 REM SET UP ANSWER STRING AND PO 

INTER 
310 QA$="": REM NULL ANSWER STRING 
320 FOR ZZ=0 TO NS: GOSUB 370: NEXT 

330 FOR I=NS+l TON: IF T$(I)=QA$ T 
HEN 350 

3 40 NEXT: GOTO 450: NO MATCH FOUND 

350 	 ZZ=I: I=N: NEXT 
360 	GOSUB 370: GOTO 330 
365 
370 PRINT Q$(ZZ);: REM PRINT & GET 

ANSWER 
380 GETA$ 
390 IF A$="Y" OR A$="N"THEN 410 

400 : GOT0380 

410 QA$=QA$+A$ 

4 20 PRINT" II; A$ 

430 RETURN 

440 

450 REM *** GUESSED IT OR GIVE UP** 


* 
460 IF A$="Y" THEN PRINT G$: GOT 

0 700 
470 	 PRINT"! GIVE UP, WHAT IS IT"; 
480 	 INPUT NA$ 
490 	 PRINT: T$=Q$(ZZ): TL=LEN(T$) 
500 PRINT"WHAT WOULD BE A GOOD QUES 

TION TO" 
510 PRINT'1 TELL THAT FROM ;; ; RIG H'l'$ ( 

T$,TL-6) 
520 	 INPUT NQ$: REM NEW QUESTION 
530 IF RIGHT$(NQ$,l)<>"?" THEN NQ$= 

NQ$+"?" 
540 PRINT"WHAT WOULD BE THE RIGHT A 

NSWER" 
550 	 PRINT"FOR "NA$; 
560 	 :INPUT AS :RA$=LEFT$(A$,l) 
570 	 : IF RA$="Y" OR RA$="N" THEN 59 

0 
580 :GOT0560 
590 N=N+l: PA$=LEFT$(QA$,LEN(QA$)-l 

) 

6 00 
610 REM *** REPLACE FINAL GUESS WIT 

H NEW QUESTION 
62 0 T$=Q$(ZZ): Q$(ZZ)=NQ$ 
630 X$="N": Z$="Y" 
640 IF RA$= 11 N11 THEN X$="Y": 2$=" 

N" 
650 	 REM *** ADD OLD & NEW FINAL GUE 

SS 

660 	T$(N}=PA$+X$: Q$(N}=T$: N=N+l 
670 T$(N)=PA$+Z$: Q$(N)="IS IT "+NA 

$+"?" 
680 
690 PRINT 
700 PRINT"WOULD YOU LIKE TO TRY AGA 

IN?" 
710 	 :GETA$ 
720 	 : IF A$="N" THEN 770 
7 30 : IF A$="Y" THEN 250 
740 :GOT0710 
7 50 
760 
770 REM *** SCRATCH OLD DATA AND SA 

VE NEW 
780 OPEN .l,8,15:PRINT#l,"S"DN$":ANI 

MAL DATA" 
790 CLOSEl 
795 
800 C$=CHR$ (13) 
810 OPEN l,8,2,DN$+":ANIMAL DATA,S, 

W" 
820 PRINT#l, NS;C$;N;C$; 
830 FOR I=0 TO N 
840 : PRINT#l, T$ (I) ;C$;Q$ (I) ;C$; 
850 NEXT: CLOSEl 
860 END 

Program 2. PET/CBM Vers ion 

100 REM DATA STARTER 

110 N=l0: NS=2: C$=CHR$(13) 

120 OPEN1,8,2,"0:ANIMAL DATA,S,W" 

130 PRINT#l, NS;C$;N;C$ 

140 FOR I=0 TO N 

150 READ T$, Q$ 

155 Q$=Q$+ "?" 

160 PRINT#l, T$;C$;Q$;C$; 

170 NEXT: CLOSE l : END 

180 DATA S,DOES IT HAVE FOUR FEET 


190 DATA S,IS IT DOMESTIC 

200 DATA S,DOES IT EAT MEAT 

210 DATA NNN,IS IT A WORM 

220 DATA NNY,IS IT AN EAGLE 

230 DATA NYN,IS IT A CHICKEN 

240 DATA NYY,IS IT A MAN 

250 DATA YNN,IS IT AN ELEPHANT 

260 DATA YNY,IS IT A WOLF 

270 DATA YYN,IS IT A COW 

280 DATA YYY, IS IT A DOG 


Program 3. Atari Version 

100 REM *** GUESS THAT ANIMAL! *** 
110 MXA•50:REM MAXIMUM • OF ANIMALS. ADJUST 

FOR MEMORY SIZE 
115 DIM TS(MXAt10l,T2S(30l,TLCMXAl,QSCMXAt30 
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l ,QL<t1XAl ,B•<20l ,TEMP•<30l ,NAS(10l ,NQS(3 
1 l , FI LES ( 12 l 


117 DIM QAS(30l 

120 C3S="C3ood, I i;iu•,.,.•d it!" 

130 OPEN •2,4,0,"K:":BRAPHICS 0 

1 4 O PR 1 NT " [ja p • or U:i "k? " J 

150 BET #2,AsIF A< >ASC<"T"l AN D A< >ASC("D"> 


THEN 150 
160 IF A•ASC<"D"l THEN? "l!:[!li!C!i":? :FILES• "D: 

ANIMAL.DAT" : BOTO 180 
170? "[jrf(];[l!":? :? "Position d&ta tape, pr•ss 

PLAY, " : ? "th•n pr•ss ~@[j~~~~:FILE•="C": 
? 

180 TRAP 190:0PEN •1,4,0,FILES:BOTO 200 
190 CLOSE #1:? "Error •";PEEK<195l;" on re&d 

ing ... ":? "T ry ai;iain.":GOTO 140 
200 INPUT #1,NS,N 
205 FOR I=O TO N 
210 INPUT #1,TEMPS:TS<Ie10+1l=TEMPS:TL<Il • LE 

N<TEMPSl 
220 INPUT #1,TEMPS:QS(le30+1l 2 TEMPS:QL(ll = LE 

N<TEMPS) 

230 NEXT I:CLOSE #1:TRAP 40000 

240 REM *** START BAME *** 

250 GRAPHICS 0 

260 PRINT "Think of an animal an d I" 

270 PRINT "will try to guess it . " 

300 REM SET UP ANSWER STRING AND POINTER 

310 QAS="":REM NULL ANSWER STRING 

320 FOR ZZ=O TO NS:BOSUB 370:NEXT ZZ 

330 FOR I•NS+l TO N:IF TS<I•10+1,I•10+TL<Ill 


aQAS THEN 350 

340 NEXT !:GOTO 450:REM NO MATCH FOUND 

350 ZZ 2 I:I=N:NEXT I 

360 GOSUB 370 : GOTO 330 

365 REM 

370? QS(ZZ*30+1,ZZl30+QL <ZZ>>; 

3 8 0 BOSUB 1000 

410 QAS<L EN <QASl+ 1 l=CHRS <A> 

430 RETUR N 

440 REM 

450 REM *** GUESSED IT OR GIVE UP *** 

460 IF A•ASC<"Y"l THEN ? GS : GOTO 700 

470? "I GIVE UP, WHAT IS IT"; 


480 INPUT NAS:IF LEN<NASl >10 THEN ? " ** TOO 
LONG **":? "WHAT IS IT";:GOTO 480 

490? :T2S=QS<ZZ*30+1,ZZ*30+QL<ZZll:TL=QL<ZZ 

500 ? "What would be a good quest i on to" 

510 ? "tell that from ";T2S(7) 

520 INPUT NQS 

521 IF LEN<NQS) ) 30 THEN ? "** TOO LONG **":G 


OTO 520 
530 IF NQS<LEN(NQS>> <> "?" THEN NQS<LEN<NQS)+ 

1) =II? II 

535 	 IF LEN <NQS) )3 0 THEN? "**TOO LONG **":C3 
OTO 520 

540 ? "What would be the right &nswer" 
550? "for ";NAS;"?"; 
560 GOSUB 1000 
570 IF A< >ASC < "Y" > AND A< >ASC < "N" > THEN 560 
590 N=N+l:TEMPS=QAS<1,LEN<QASl-1) 
610 REM *** REPLACE FINAL GUESS WITH NEW QUE 

ST ION 
620 T2S=QS<ZZ•30+1,ZZ•3o+QL<ZZ)l:QS(ZZ•30+1, 

ZZ•30+LEN<NQSll = NQS:QL<ZZl=LEN<NQSl 
630 X=ASC<"N"l:Z • ASC<"Y"> 
640 	 IF A=X THEN X=Z:Z=A 
650 	REM *** ADD OLD & NEW FINAL GUESS 
660 	 TS(N110+1,N110+LEN<TEMPS>>=TEMPS:TS<N•10 

+LEN<TEMPSl+1l =CHRS<X>:TL<N> = LEN<TEMPS>+ 
1 

665 QS(Nl30+1,N•30+LEN<T2S > >=T2S:QL<N>=LEN <T 
2Sl:N=N+1 

670 TS<N•10+1,N•10+LEN<TEMPS))=TEMPS : TS<N•10 
+LEN<TEMPSl+1) 2 CHRSCZl 

675 TL<N>=LEN<TEMPS)+l 
680 QS(Nl30+1l = "IS IT " : QS<N•30+7)2NAS:QS<N• 

30+LEN<NASl+7l ="? ":QLCNl=LEN<NASl+7 
690 	 ? 
700 	 ? "W o uld you like to try again ? "; 
710 	GOSUB 1000 
720 	 I F A=ASCC"N"l THEN 770 

730 	 IF A=ASC<"Y"l THEN 250 
740 	GOTO 710 
770 	 REM *** SCRATCH OL D DATA AND SAVE NEW 
780 IF FI LES="C" THE N ? "Rewin d data tape, P 

ress PLAY and RECORD,• 
790 IF FILEs=•c 00 THEN ? "then p ress ffi@[j~ffi~" 

800 TRAP 805 : 0PEN #1,8,0,FILES:GOT O 810 
805? "Error *";PEEK(195l;" wh e n writing ani 

ma l file!" : CLOSE •l : END 
810 PRI NT • l ;NS:P R INT *1; N 
820 FOR I=O TO N 
830 PRINT •1;TS<I•10+1,It10+TL<I>> 
840 PRINT •1;Qs<I•30+1 , I*30+QL<I>l 
850 NEXT ! : CLOSE #1 
860 END 
1000 REM GET Y/N RESPONSE 
1005 POKE 752,1:? " "1 : POKE 5327 9 ,0 
1010 GET •2,A : IF A) 96 THEN A=A-32 
1020 IF A<>ASC<"Y"l AND A<> ASC<"N"l THEN 101 

0 
1025 IF A=ASC<"N"> THEN 1040 
1030 FOR R=l TO 3:? "~G!~C3 LEFT>";sFOR W•l T 

O 5 :N EXT W: ? "YESC3 LEFT>";:F OR W=1 TO 
5 :NEXT W:NEXT R:G OTO 1050 

1040 F OR R=l TO 3:? "~~C2 LEFT>";: F OR W=l TO 
5:NEXT W:? "NOC2 LEF T>"; : FOR w-1 TO Ss 

NEXT W:NEXT R 
1050 POKE 752,0:? :RETURN 

Program 4. Atari Version 

100 	REM DATA STARTER <ATARI> 
110 	NS=2:N=10:DIM QS (30), TS ( 10) 
120 	OPEN •1,0,0,"D:ANIMAL . DAT":REM USE OPEN• 

1, 8, o, "C:" FOR TAPE 
1 30 ? tll;NS:? *1 ; N 
140 F OR I=O TO N 
150 	REA D TS,GIS 
160 	QS<LEN<QSl+ll•"?" 
1 70 	 ? #l;TS : ? # 1; QS 
175 	 NEXT !:CLOSE •1:END 
180 	DATA S,DOES IT HAVE FOUR FEET 
190 	DATA S, IS IT DOMESTIC 
200 	DATA S,DOES IT EAT MEAT 
210 	DATA NNN,IS IT A WORM 
220 	DATA NNY,IS IT AN EAGLE 
230 	DATA NYN,IS IT A CHICKEN 
240 	DATA NYY,IS IT A MAN 
250 	DATA YNN, IS IT AN ELEPHANT 
260 	DATA YNY,IS IT A WO LF 
270 	DATA YYN,IS IT A cow 
280 	DA TA YYY,I S IT A DOG © 

..--~~-PET - APPLE~~~~ 
MASTER GRADES PROG RAM: · Written by 
teachers for teachers. Produces weekly, monthly 
reports, progress letters to parents, class lists, 
more -	 Disk Only $29.50 
SUPER LI B: The ultimate Li brary Program. Flags 
dup titles , handles up to 8,000 programs. Prints 
one 	alpha'd list - Fast M.L. sort inc luded. A 
complete package to organize all your f iles. 

Disk Only $29.50 
For CBM 16/32k. al l drives, App lesoft 3.2 or 3.3 DOS. 

Master Grades requ ires CBM pr inter. 
PLEASE SPECIFY EQUIPMENT. 

Midwest So ft ware 
P.O. BOX 214 


FARMINGTON, Ml 48024 
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A Monthly Column 
Learning With Computers 

The PILOT 

Language 

Glenn Kleiman 
Teaching Tools: ic rocompu er Services 
Palo Alto. CA 

Last month I compa1·ed BAS IC and LOGO as 
la nguages for Leaching computer programmin()' Lo 
chi l ~lre.n. This n~onth 's topic is another language 
use ful 1n education: PILOT. The name PILOT is 
an acrony~n for Pro~~~mm~d Instruction. Learning 
Or Teaching. PILO I 1s a sim ple computer lan­
guage. originally designed for teachers to use in 
writing th eir own lesson program . It is also useful 
for teaching children abo ut programming. 

J\11 adeq uat e ,·ersions of" PILOT contain a 
small set of" com mands for displ;l\·in ctl.r information. , 
ancI questions on th e creen, waiting for answers to 
be typed on th e keyboard , checki ng whether an 
answer matches any of a list of ex pected responses . 
bra nching to diffe rent pans of t he program. and 
perl'orm i ng si m pie calculations. These com mane! ·, 
ge ne rall y re l'e rred to as Co1·e PILOT commands, 
can be used LO create programs " ·hich make the 
compute r c01w e rse ,,·ith a person . 

Sample PILOT Dialogues 
I-I e re a re some cl ialog ues be t ween students and a 
PILOT program . The students· responses are 
ita licized. 

What is yo ur name? 
S /IS([ II 

Hello. Susan. 
I'm going to as k you some questions about the 
United States. 
Which is th e largest state? 
A lasslw . It's l' I ' l' ll bigger than T exas. 
That's ri ght, Susan. Alaska is the largest stale. 

What is yo ur name? 
.l(ISO/I 

H e llo, J ason. 
I'm going to ask yo u some questions about the 
United States. 

Which is the largest state) 
I don 't know. Maybe its Hawaii. 

u,Jason , th e ~orrec l answer is Alaska. 

What is yo ur name? 
Sa 111 

He llo, Sam. 
I'm going to ask you ome questions about th e 
United States. 
Which is the largest state? 
N.Y. 
! hat is a large state with a lot of people, but it 
1s not. th e largest in size . 
Please try aga in. 
H ow about Texas? 
No, Texas is a big state, but it's not Lhe lar

0
o-e L 

of all SO states . Please try again. 
I Im ow, its A I asr(/ ! 
That 's ri ght , Sam. Alaska is the largest stale. 

The prog ram gives inte lligent res po nses LO th e 
studen ts' answers. Susan 's dialogue shows the 
comput·e r can recognize th e correct answe r. evc 11 
thou gh she misspell ed it and named a noth e r stat e 
i1~ th e sa1.11 e answer. In th e next dialog ue. Jaso n 
gl\·es an 111 c01-recL ans\\·e r and is to ld the co1Tect 
one. In th e last dialogue, Sam's fir st two answe rs 
arc incorrect , but he shows he knows which states 
arc among th e largest. The compute r g ives him 
hims and additional chances. Notice th a t the colll­
pure r recognizes the abbreviation N . V. and anoth e r 
misspelling of Alaska. 

The PILOT Program 
The three dialogues shown above are all th e result 
of a fai1:ly simple PILOT program . The program 
starts with: 

10 T: What is your name? 
20 A: $NAME 
30 T: Hello, $NAME. 
40 T: I 'm going to ask you some questions about the 

United States. 

In. PILOT, each command is re presented by a 
le tte r follow ed by a colon. (Many versions of PI LOT 
do not require line numbers. but they are included 
in th e example program for ease of refere nce to 
specific lines.) T: is th e TYPE command. It displays 
informat ion on the screen , such as the ques tion in 
line I 0. A: is the ACCEPT command. It causes th e 
computer to wa it for a res ponse typed on the 
keyboard. It is used in line 20 to accept th e student"s 
name. The name is then stored in the variable 
$ AME so it can be used later. Line 30 displays a 
greeting, and line 40 te ll s th e student what th e 
lesson is about. 

The program cominues with : 

50 *FIRST-QUESTION 



~NDING!
Micro-Ed is 


""'' ''"''' 


Send for free educational catalogs oqV~ 


~,~ Specify: Pet • Vic • TI • Apple • TRS-80 

color computer 

• The New C001010dore 64 

you can telephone us 
at Micro-Ed, Inc. 

612-926-2292 PO Box 24156 Minneapolis, MN 55424 




90 COMPUTE! August. 1982, Issue 27 

60 T: Which is the largest state? 
70 A: 
80 M: ALAS 
90 TY: That's right, $NAME. Alaska is the largest 

state. 
100 JY: *SECOND-QUESTION 

Line 50 is give n th e label *F IRST-QUESTION . 
One advam age o f most \'e rsions o f Pl LOT over 
BASIC is di al lines a nd va riables can be give n 
names which com ·ey what th ey d u. This makes 
PILOT programs easy to 1·ead . 

Linc GO di splays a quc Li o n and line 70 ,,·a its 
f'o1~ a response. Line SO is o ur first exa mple of th e 
i\I. T C: H command. [:ALAS tells th e comput e1· 
Lo sea rch throug h the las t a ns,,·c r e nte red and 
chec k if it conta ins th e strin g of lette rs A LAS. 
Using ALAS means that close spe lling errors of 
ALASKA will also be accepted. Extra words a nd 
spaces. a nd upper -case to lower-case inco nsiste ncies 
are ig nored in matchin g . All th e l'ollo" ·ing answers 
conta in ma tches LO ALAS:. 

I think it is Alas ka 
A LASS KA 
ALASCA 
alaska 
The biggest sta te is th e alaska n one 

The i\lATCH comma nd is ,·ery powerful for 
\\Titin g quest io n-a nswer programs. A single i\l: 
command can check fo r more than o ne possible 
answer (as in line 140 below) and proper use oft his 
command can lead to acce pting a wide varie ty of 
responses . in cluding common miss pe llings . How­
e,·e r. vo u have tu he ca re ful with th e answers to he 
accepted. For example. th e follm,·ing a ns\\'e1·s a lso 
conta in matches LO ALAS: 

Ca lasfornia. 
Alas, I \\·ish I kn e\\' . 

Lines 90 a nd I00 ha,·c Y or YES conditionals. 
A YES conditiona l te lls th e compute r Lo fo llow th e 
command onlv if the las t M: command fo und a 
ma tch . Ir the ~tudent 's las t answer conta ined A LAS. 
a ma tch would be fou nd . T he T: comma nd in line 
90 \rnuld th e n display the ·'That's ri g ht"" message. 
and the J: or .J L l'vl P comma nd in !in ~ I00 \\'lrnld . 
cause th e prog ram LO branch Lo th e lme labe ll ed :::. 
SECOND-QUESTIO N. If the stude nt's answer did 
not con Lain !\LAS, L he n 1i nes 90 a nd I00 wo uld not 
ca use an\· act ions a 11 d th e programs \\'o u ld co n ti 11 uc 
with th e .nex t line ( I I 0). 

The rest or th e prog ra m for this question 
handles incorrect ans\\'ers: 

110 M: TEXAS 
120 TY : No, Texas is a big state, but it's not the largest 

of all 50 states. Please try again. 
130 JY: *FIRST-QUESTION 
140 M: CALIF,NEW YORK,NY,N.Y. 
150 TY: That is a large state with a lot of people, but it 

is not the largest in size. Please try again. 
160 JY: *FIRST-QUESTION 
170 T: No, the correct answer is Alaska. 
180 *SECOND-QUESTION 
190 [Program continues ... j 

Lines 1 I 0 LO 160 check for expected \\Ton g 
ans\\·e rs and g i,·c co rrective feedback and a nothe r 
chance . An impo rtant feature o f we ll des ig ned 
Ltnorials is checking for childre n's typica l e rrors 
and correctin g 111 iscn nce ptio ns hel'o1·e they cause 
proble ms in unde rstandin g lat.er part s or the lesso n. 
Line I 70 is- reached onh, · whe n the stude nt docs no t 
g i,·e a n~- of the expected a ns\,·e rs. 

The abm·e example . while not sho\\'in g a ll th e 
poss ibiliti es or Core PILOT , should gi\'c you an 
idea o r th e type or program for which Core PI LOT 
is we ll suited. In add itio n to th e Type, Accept, 
Match, Jump com ma nds. Yes conditiona ls. a nd 
st rin g n t ri ables shmn1 in the exa m pie program. 
Cure PILOT a lso a ll o \\·s simple calculat ions 
nume ri c ,·a riables, ot he r types of' conditio na l d eci­
sions, a nd sub-programs or modules which can be 
ca lled fro m a ny point in th e p rogram (like sub­
rout ines in BAS IC). 

PILOT Is Not Just For Teachers 
While PILOT wa designed for teache rs to write 
tutorial p,-rog rams. it is also a good lang uage for 
introdqcmg children to compute r programming. 
Pl LOT can se rve as a vehicle for geuing children 
comfortable with compute r programming and for 
introducing ge ne ra l programmin g co nce pts such 
as variables, conditio na ls, branchin g and modules. 
PILOT programs are easy LO unde rsta nd . a nd 
childre n can ea il y get sta rted \\Tiling the ir ow n. 
C hild1·cn e njoy creating compute1·ized question­
a nswer dia logues, and workin g with PILOT ca n 
e ncourage th e m to furthe r d e\'clo p la nguage skills. 

los t vers io ns or Pl LOT for persona l compute rs 
add o th e r fea tu res desirable in a language for 
childre n. such as ways o f crea tin g pictures, a nd 
good e rror diagnostics to fac ilita te de bugging 
prog rams. 

Versions Of PILOT For Atari, Apple And TRS-80 
Computers 
Many ,·c rsions o f' Pl LOT a1·e a \·ai lable for different 
compute rs. He re is some in fo rmati_o n about . 
PILOl for th e compute rs most wide ly used 111 
schools. ( I ha ,·e not fo und a n acceptable PI LOT 
l'o1· PET compute rs. Anyone kn ow o r on e~) .-\I I o f 
these ,·ersions cont a in the Cu1·e Pl LOT commands. 
so I will focus upon what e lse has been add ed. 

Atari PlLOT is an idea l s\·st e m for nc)\'ice com­
pute1· use rs. lt adds easy-.t<:>·.L;se, yc.t powerful. 
grahics and sound ca pab1ltues t~l Core Pl LOT.. 
T he g raphics compo nent contains turtl e gra ph~cs 
comma nds like th ose in th e LOGO language. Pie­
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tu res are created by tellin g a "turtle" whi ·h color 
pen LO use and how to turn and move. As I discussed 
in last month's column , and as is shown every month 
in David Thornburg's "Friends of the Turtle'' 
column. turtle graphics is an excellent ys tem fo1­
chilclren to create pictures and lea rn about pro­
gnm1ming. In addition Atari PILOT conta ins a 
sound command which ca n produce up to four 
tones a t one time. th reby playing chords as \,·ell as 
individual notes. This gives you full access to the 
sound capabi lity of Atari computers and lets you 
crea te turtles which sing as they dra \,._ 

Atari PILOT also has other use ful features. 
For example. it checks each line as it is e ntered into 
a pn>grani_ so many errors are caught imm ediate ly. 
The re is also a trace command which le ts you run a 
program one command at a time to see how it 
works . There are t\Hl manua ls for- Atari Pl LOT. 
an inst ru ction manual and a re fe re nce guide. Both 
are excellent. The cleve r illu stra tions in the re fer­
e nce guide gi\·e a sense of how user fri endliness 
\,·as conside red in every aspect of this pac kage. 

The combination of PILOT. turtl e graphics_ 
sound, and excell e nt manuals in a sin gle uscr­
l'ricnclly package makes Atari PILOT my first 
choice as a language to teach children. 

Ata ri PILOT, for Atari 400 and 800 compute rs , 
is a \·ailable from Atari deal e rs in two different 
pi1ckages. An educa tor package, which sells for 
~ I 29 . ~l :"°>. contain s the Pl LOT cartridge. the in­
stru ·ti on and referencc manuals and two tapes 
with sa mple programs. a ll put together in a nice 
binde r. The home package, which se ll s for . 79.95. 
co ntains.iust the PI LOT cartridge and the instruc­
tion manual. 

Use rs of Atari Pl LOT will also want a book by 
Dav id Thornburg called Picture This!, published by 
Add ison-Wesley. It is a tutorial guide to turtle 
graphics \,·hich al so teaches a g rea t dea l about 
computer programming in ge ne ral. As one would 
expect from David's COMPUTE! columns. the book 
is both informati,·e and run. 

E-7- JJ!f,OT is an excellent , inexpensive PI LOT 
which gi,·es yo u access to Lhe high reso lution 
graphics ca pabilit~' of Apple I I computers. E-Z 
PI LOT lets you use uppe r-and lower-case leue1·s in 
se ,·e ral sizes and colors. These letters can be com­
bined \,·ith high resolution pictures. The re are 
commands for dra\\'i11 g lines and for using p1-cvi­
ous ly crea led shape tables and fu ll screen graphic 
displays . Pictures created \\'ilh a graphics tabl e t o r 
man y or the a\'a ilable graphics soft\\·a re packages 
can be used in E-Z PILOT lesson prog1-ams. You 
can also add sound to y·our lessons. 

F.-7 Pl LOT is eas y for beginne rs lO use. It 
provides a simple menu-dri,·e n editor for e nte rin g 
and modif)' ing programs. Prompts for acceptable 

commands are shown, and syntax e rrors are ca ugh t 
as they are entered. Once a lesson is created and 
saved . it is automatically added to Lhe menu of 
lessons Lhe student see each Lime they start E-Z 
PILOT. 

E-Z PI LOT is a bit slow to work with at times. 
and the documentation needs to be elaborated. 
However. it is very suitable fo1-creating corn­
ptller·ized lessons and could also be used co int ro­
duce studems to programming. It .requires an 
App le I I with Applesoft and one disk drive . At 
$34.95 it is a best bu y. Ava ilable from TECK As­
soc iates. Box 8732, v\ hite Bea r Lake. fN 55 110. 

A. PP!LOT II allows yo u to use high and low 
resolution graphics . mix text and graphics on the 
screen, add music and e,·e n some speech if used in 
conjunction with the Muse \ oice program (sold 
separately). It a lso lets you time a nswers to questions 
and set maximum times to allow a sLUdent Lo answer. 
It is easy for novices to use and comes with a good 
ma nual and d emonstration programs. APP ILOT 
II requires an Apple II with Intege r BASIC and 
one di sk cli·ive . It is a \·ailable for S99.95 from !fuse 
Software, 347 1

• Chad es St.. Baltimore, Maryland 
2 120 I. 

AjJJJle PILOT is a sophistica ted package of tool s 
for creating lesson programs. It contains man y 
commands and options in add itio n to those of 
Core PI LOT. These include special editors for 
c1·ea tin g your O\,·n graphi cs and sounds. Apple 
PILOT is an excellent language for expe1·ienced 
programmers. Howe\'er, it is not designed for 
novice compute1- users and is not suitable for 
teachi11 g -hildren about programming. Apple 
PI LOT require a 48K Apple and two disk drives 
for creating lessons , one disk drive for using lessons. 
It is available for $ 150.00 from Apple dealers. 

Marl<-PILOT is part of the GEN IS packa ge 
from Bell & Howell. This package a lso includes a n 
authoring sys tem called CDS (Courseware De­
,·elopment System). !\lark-PILOT is easy to use. 
but limited . It does not le t you use high resolution 
graphics, lower-case letters , sound or timing. At 
$ '.-Hl0.00 f'or Mark-PI LOT !rnd CDS. I fee l the 
package is ovc1-priced. No backup copy is provided: 
a rep lacement disk costs$ I00.00. 

TR. S-8() Micro-Pl LOT contains the standard 
Pl LOT commands plus ex le11sions for using the 
IO\\' resolution gra phics and la rge le tte r set or the 
TRS-80 lode! I and lodcl I I I co rnpute1-s . A 
special editor le ts yo u d esign screen displa ys and 
store them on disk, to be rctrie,·ed when needed in 
a program. ficro-PI LOT is easy to use and comes 
with a complete manual a nd a demonstration 
program wh ich the manual desc ribes in d eta il. It 
has severa l fea tures usually found in BASIC but 
not in PILOT, such as mathematica l fun ction 
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(sq uare roOl. La ng nL. and o o n). n fo nun a Le ly, 
Micro-PI LOT has adapLed B SIC conventio n for 
\-Ctr ia ble n ames wh e n Lh e sta nda rd PI LOT o nes a r 
prefe rabl . 

Micro-PI LOT is su iLable both for teac he rs 
wriLin g Luto ri a l programs a nd for childre n wri tin g 
the ir own progr-a m . Ava il able for l'vlocle l I a nd 
~ l ode! I I l co m put r · wit h one di k dri\·e, Micro­
PILOT i so ld lw Ra dio ha k d ea le rs for . 79 .~l :). 

TR -80 Co!;Jr Computn PIL OT i a n imerc tin g 
ne w \·e r ion. I ha \·c r ccivcd a pre limina ry cop)' 
without com plet d ocu memation an d l have no L 
exp lored iL in cl ta il , buL it clearly conra ins ome 

xcc ll c nt f ·aLUrc . For example, iL le ts you o m bi nc 
h ig h re o lu tion g r·ap hics wiLh uppe r and lo we r-cas 
le tte rs of va rio us colo rs a nd sizes. It eve n le ts yo u 
d es ig n yo u r own lette r :et a nd add rnu si · to yo ur 
program . This \ 'Cr. ion ol" PI LOT, soo n ava il able 
from Rad io hack cl a lcr:. req ui res cm ly I 6 1\. a nd a 
ca crte reco rd e r . © 

COMPUTE! The Resource . 


THEnUFEKDP FOR 

HARD SOFTWARE TO BEAT 

ANY 5 $42.00: ANY 3 $27.00: ANY 1 $9.95 : OUR CATALOG FREE! 

SEARCH • 	0 11ve through a giant maze of 1ooms encounte11ng money bags , fuel tanks, and moving 011 s li cks that 
slide you back to start. Speci fy Keyboard 01 Joystick 

ALIEN PANIC • Climb ladders , dig hol es and drop aliens ... Quick ly ' Spee> fy Keyb<>.,d o• Joyst>ck 

KRAZY KONG· You have to clim b to the top but this crazy monkey keeps 1oll1ng ba11els" 


VIKMAN • Sweep up dots before monsters mop you up. 


QUIRK • Arcade type game where 1f you ' re not awake the f l oor l1te1ally moves out from under your feet. 

Fortunately for the careful rand the Quick) the rewards 1011 into your pocket. Spec>l y Keyoo.,d o• Joyst >ck 

RESCUE from NU FON - A Gr aph ic Adventure game played with the keyboard. Some commands are . N.S .E.W. fo1 d 11 ec11on . T for 
11 anspo11, U and O for the 5 floor elevator. Under your watchful eye 11hc1e are certa in undes11eables 1n 
these rooms) your guy finds and 11 anspo11s humans to sa fety . One pldyer ave1age 20 min. 

DODGE CARS - F ast fun on crowded freeway. This co lor ful game keeps top 5 & compares agains t last 50. Spm ty Kevb<>a•d 01 Joy•Uck 

INVASION • Protect ene1gy pods from being sto len by enemy sh ips . Si mple and ch alleng ing. Spec 11y Keyboard"' Joyst >ek 

niiFRDm DEPT. 
Introduc i ng DEFENDERS ON TRI - $12.95 

We rhink this 1s one or the mos t tun and cna11eng1ng gam es availa ble 
101 th e vie. You pilot 1w1th Joys t ick) a defende1 s1yte ship and a1e the 
only nooe to1 t he advance e:..ploia 11on oarty that telepo1ted in to T 11 Cite. 
lhe ancient alten sphere heading fo1 Sol. Wllh 4 screens, J UNIQUE 
delenses. on & off sn1elds. fue l deoosns. alien t1e3sures. running t 1me1, 
ene1gy, sco1e, and ou1 best g1aoh1cs displays to da l e. we' 1e su1e you 
will think so too. D.0 .T . requ ues 3K exp.1ncie1 

11 th at wasn't Nut . wt mus t men11on ha! on June 1st our own s tar Scott 
E lde1 got all 18 moneybJa:s and 010 ea that 1ne " you w 1n" 1outine 1n 
SEARCH does 'hQlk. , 

•• 
WRITE nUFEKDP 

P.O. BOX 156 
SHADY COVE , OREGON 97539 

FOREIGN ORDERS ADD ABOUT Sl.50 PER TA PE 

OR CALL 503 -878-2113 

MASTERCARD - VISA - C.O.D. 
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Review 

Two VIC Word 
Processing 
Programs 
Harvey B Hermon 
Associate Eo1tor 

Not Just A Game Machine 
Commod o re has in ils ads mad e much o f' lhe fac l 
thal lhe \ IC is nol a video game but a rea l compuler. 
T his lnnh ful claim was o nl y academic al first as 
lhere was li ule available VIC sofova re. T oday lhe 
number or acl ve rti ed programs ap pears lo be 
growing ex pone nri a ll y, and lhe ad vantages in 
owning a true compute r a re quite ev ide nt. 

As much as I like the VIC, I a m a\,·a re o f its 
shortcoming . T he bas ic uni t has minimal memory 
(!J K read /\H ite memo ry. RA I) and a di splay wi th a 
sho rt 22 cha raCLer line. O ptional ha rd ware has 
rece ntlv become ava ilable to correct these de fi cie n­
cies . Note , howeve r , lhat the programs d escribed 
he re will even work with the o r igina l unex panded 
compule r. Preu y good fo r a machin e Lh a l 1·ela ils 
for less than $300! 

Why A Word Processor? 
I always fe lt that il was nor prac lica l lo ty pe m)1 own 
leu e rs as I made loo man y mista kes. Furthe rm ore, 
silting at a typewriter , co1:recting er ro rs with Liquid 
Pa pe r. and re typ ing whole pages was no t my idea 
of a good time. 

Tlt e situat ion ha no\,. changed complete!>· 
since I started using a \\·o rcl processor (Pa/JnMa l1' 
fro nt AB Comp u ters) 0 11 a n o lde r. expanded 200 I 
PET. I still make errors when I type le tt ers. bul 
they can be easily co rrecled be fore the fi na l copy is 
printed . 

I did nol ap preciale the convenie nce o f a word 
p roce. so r umil I acllla lly started usi ng one. Fo r 
exa mple. a d rah lette1· can be 1·u 11 off wil11 a few 
correc tions wilho ul hav ing to relype the whole 
lcu e r. Mo reoYer, a somewhat d iso rga ni zed pe rson 
like myse lf ca n keep up wilh his fi lin g. Beca use I 
save all co rres po ndence o n disk, I always know that 
I can find a give n le tte r by lookin g th rough a limited 
n umbc1- o f printed disk d irectories. Nothing gets 

lost. 
Recently, I was g ive n two \ IC word processing 

p rograms to review, but I was a little dubio us. A 
PET makes a n excellem word proc sso r , bu t it was 
nol clea r that a VI C wo uld , pa rticularl y a VIC with 
a li mi ted amount o f memory. For program evalua­
tion , I used add itional hard ware - a 3K RAM 
expa nde r and a V IC 15 15 printe r . (The ex tra 
R. I a ll owed longer text files, but was not essen­
lia l. ) I f VIC word processing intrigues you , 1·eacl 
on lo lea rn more about the good and bad fea tures 
o f each program. 

Un-Word Processor 
T he accompanying eight-page ma nua l d escribes 
thi s program as a simple word p rocessor. I would 
agree with that d escription and even acid "ve1-y." 
T his so ftwa re may seem stra nge at first. It consists 
oft wo machine language text fo rmatt ing prngrams, 
one f'or the VIC 15 15 prin ter and the o the r fo r an 
RS-232 printe r. T he form a tting program appro­
priate for yo Lll~ system is load ed and p rotected 
fro m BAS IC with a fe\,. POKEs. T he in tructions 
a re quite ex plicit even if the ratio nale might no t be 
clea r Lo a beginner. 

T he next orde r o f' business is the writing of 
whal I would call a pseudo-BAS IC program. The 
first sta tement is a SYS call to the formatting pro­
gram , and the subsequent state ments, a tex t fil e 
not no rmal BAS IC, are numbered lines of text 
head ed by a d ouble q uote. Correctio ns arc mad e in 
the text fi le, using the VIC screen edi to r , a fter the 
line is entered. T he fil e can be saved on cassette o r 
disk th e same as a ny o ther p rogram. 

T he tex l fil e is printed by simply RU Tn ing the 
pseudo p rogram. Return and line feed are added 
a uto matically to the p1-intout , abo ut eve1·y 72 char­
acte rs. The line le ngth may be adjusted as d esired. 
A second d ouble quote can be used to prematu1-ely 
lc nninarc a line as a t the end o f a pa ragraph or to 
prod uce a bla nk line. 

Allhough this prog1·am is admitted ly simple, I 
d o n't mea n to imply that it is not useful. In some 
cases simple is bette r. It wo uld be particula rl y easy 
fo r e lementa ry school students, who mig ht be 
intimidated by a more comprehensive prog ram. 
T he onl y mino r fl aw that I fo und was a few easily 
recogni zed errors in the manua l. 

The VIC Typewriter 
T he 13-page manual that accompan ies thi p ro­
gra m sars, u p fro nt , that it is a very imple word 
p rncessor. H owever , it is closer to a real one than 
th e p rogram just desc ribed. It consists of a com­
bined BAS IC dri ve r and a mac hine la ng uage sub­
program. Text fil es, writte n with the program ,.can 
be saved to either cassette o r disk, a nd re trieved 
la ter . On command , the tex t fil e can be p1-inted on 



the one supported printer, the VIC 15 15. 
The manual is slick a nd professiona ll y done. A 

summary of the 18 direct com mands and the seven 
indir ct (embedded) command · precedes a detai led 
des riptio n o f each. I found myself referrin g to 
this summary q ui te oft n at first, but I expect that 
thi s wou ld not be necessa ry after extended use. 

T here a re severa l featu res of thi s program 
that I rea ll y like. It continuously displays the 
maximum number or tin s a\"ailable ( 185 lines for 
the 3K expanded VIC) and the curre nt line 
number. The VIC function keys are u eel to advan­
tage. Fo r exam ple, one key can be used Lo delete a 
line and a nothe r to page fo rwa1·d in the text. En­
hanc cl or reversed printed cha racte rs a rc easy to 
int r perse in the text usin g special ymbo ls. A tab 
key (fi\"e spaces) is even provided. 

Other features were di fficu It to u ·e or were 
absent.. One function k y, cor respondi ng LO "d e lete 
tex t,'" is Loo easy to use, while a nother ...delete 
characte r " is tricky to getjusL ri ght as it does not 
have in ·ta ntaneo us action. There is no page back 
key. so one must page forward and wrap around to 
th e sta rt through th e back d oor. Support for an 
RS-232 printer is lackin g. It could hav been easil y 
added as an option to be sepa ra te ly load ed. I could 
go o n , but we wou ld no t ex pect it to contain a ll 
the bell and whist les of much more expensi ve 
programs. 

In a compa1·i on bet \,·een the two programs. 
th e \ ' / C Tyjmuriler i a clear \\·inner. T hi . program 
has o many more features that it would be the one 
to choose if yo u wa nt a serious program. On the 
othe r ha nd . having more featu res makes it more 
d ifficult to lea rn. lf" yo u a re a V IC owner in th e 
marke t for a simple word processor , chec k these 
programs out a t yo ur closest VI C empo rium. You 
wi ll get a taste of an impona nL applica tio n fo1· 
persona l compute rs. C hoose the o ne that suits yo u 
best. 

Please note - proble ms associa ted with the 
ea rl y re lease of Home Calculation Pac k are be ing 
corrected: be sure yo u ge t th e updated ve rsio n. 

U11 -\\ 'iml Proressor 
i\/ irhl'l•.1/ Micro As.rnria/1•s 
P.O . Box 6 1-18 

A:a11sas Citv, i\tfO 64 1JO 

$ 12.95 . 


Th t' \ IC Typewriter ( 0 111• ofsix /1rugrmn.1 i 11 I"11111' 

Calrnlatio11 Pack \/T I 07A) 
Co11111wdore Bu i 11 t' SS Ha c/1 in e.1 

68 1 \10 01"1' Road 

Ki11g of Prussia , PA I 9·106 

$ 59 .95 


Memory Expansion Boards 
for the ATARI* Computer 
Completely compatible with ATARI 

hardware and software 

No modifications necessary 

Fully assembled and tested 

User installable . simply plug it in 

One year warranty 

Gold connector tabs and sockets 

16K Memory Board - $ 54. 95 
32K Memory Board - $124.95 

Build Your Own Memory 

16K board · no components . $12.50 
32K board - no components - $30.00 

Add $2 Shipping and handling per board 
* ATARI is a trademark of Atari Inc. 

Dealer Inquiries Welcome 

Tiny Tek, Inc. 
P.O. Box 820249 • Dallas, TX 75382 -0249 

214-373-8926 

VERVAN Software 

Utility Programs for the ATARI 400/800* 


CASDUP 
A machine language program that allows you to copy 
ANY Atari cassette. Cassette Only $20.00 

CASDIS 
A machine language program that converts a cassette 
boot program into a disk boot program. 

Disk Only $25.00 

DISDUP 
A machine language program for duplicating hard-to-copy 
disks. This is more than a simple copy routine. 

Disk Only $25.00 

VARMAP (Available in September 1982) 
A machine language program that lists the variables in a 
BASIC program along w ith the number of every line that 
references them. Specify Cassette or Disk $25.00 

LINMAP (Available in September 1982) 
A machine language program that lists each line in a 
BASIC program along with the number of every line that 
references them. Specify Cassette or Disk $25.00 

FULMAP (Available in October 1982) 
A single program that includes all the features of VARMAP 
and LINMAP. An additional feature is that variables used 
in indirect addressing are listed separately. 

Specify Cassette or Disk $40.00 

Please add $2.00 sh ipping and handling per program. 
California residents please add 6% state sales tax. 
Send check or money order to : 

VERVAN Software 
10072 Balsa Street 
Cucamonga , Ca. 91730 

Dealer Inquiries Welcome 
•ATARI 4 00/800 is a trademark of Warner Communications , Inc. 



95 August. 1982. Issue 27 COMPUTE! 

Review: 

BASIC A+ 
Cha rles Brannon 

Editoria l Assistant 


What is your "wish list" for the u ltimate BASIC? 
What stateme nts would yo u ha,·e? How la rge could 
th e la nguage a fford to be? Atari owners can choose 
from three BAS ICs : Ata ri SK BASI C, Microso ft 
BAS IC. o r BAS IC A + . The o ri gina l BAS IC. was 
designed to fit into an SK ca rtridge, limiting its 
po te ntial , whe reas the la tte r two languages load as 
machine la nguage p rogra ms fro m disk, and can be 
as la rge a. me mory permits. These suft/oru/n / lan­
guages , there fore, requi re a di sk dri ve and a t least 
32 K o f RAM. The increased size of these languages 
means less me mory for writing programs, th o ugh . 
With ·a maximum 48 K of memory, you have a bit 
m·e r '.Z OK remaining. 

An Extended BASIC 
BASI C A + is upward compatible wi th Atari SK 
BAS IC. That is, progra ms written in Ata ri BASI C 
" ·ill run \\'ithout modifica tio n in BAS IC A +. Prio r 
progra mming expe ri ence with Atari BAS IC u·a ns­
fe rs to BASIC A + . In e ffect, BASIC A + is an 
extension of Atari BASI C add ing a multitude of 
comma nds a nd improving o th e rs. 

1lost of the mino r disc r pancies ancl bugs o f 
Atari BAS IC have been corrected . Fo r exa mple, 
th e RUN command did no t clear out arrays o r 
strin gs as it should , a nd does , in BASI C A +. Yo u 
ca n no \\' use a subscripted va r·iable in a REA D or 
I 1p T sta te me nt, such _as REA D A( I). 

Have Your Cake And Eat It Too ... 
BAS IC A + na rrows the compatibi lity gap between 
Ata1-i BAS IC a nd the popular Micrnsoft BAS IC 
with options such as prompts in I P T sta te me nts . 
For example, 

I NPUT " What is you r name?" ,NAME$ 

T AB is a lso supported , as in PRINT T AB(20); X(l ). 
TA B e \·en \\'Orks with a printe r. String conca te na ­
tion i p rov ided wi th ", ". A$ = A$ + B$ becomes 
A.$ = A$ .B . Since BAS IC A + includes equi ,·a le nt 
commands fo r most Microsoft statements (excluding 
strin gs), you get the best o f bo th wo rld s! 

BAS IC A + add program d ebugging LOo ls 
such as TRACE a nd T RAC EOFF, which ac ti va te 
and ca ncel the display o f line numbe rs during a 
progra m's execution , and LVA R, which lists a ll 

va riables . Error messages are now no n-c ryptic 
Eng lish phrases, such as NO SUCH LINE# instead 
of ERROR - 12. BAS IC er ror ha ndling with TRAP 
is mad e easie r with ERR(O), which re turns the 
e rror numbe r ; ERR( I) , which give the o ffending 
li ne's numbe r ; and CONT, which continues execu­
tion on the line fo llowing the error (RES ME in 
o the r BASICs). 

Extended 1/0 
BAS IC A + adds DOS commands Lo BAS IC, 

ma king disk ha ndling by a program much easier. 

Compare these two statements which delete a fi le 

fro m the disk: 


XIO 33,# 1,0,0," D:TEMP" 

ERASE " D:TEMP" 


Also included are PROTECT and NPROTECT 
(a .k.a. LOC K/ LOC K), RE AME, a nd DIR. 
Yes, yo u can now list the directo r y wiLho ut going Lo 
DOS! 

BASIC A + can save and load bina ry fi les. 
These files can be a ny section o f memo ry. Fo r 
example, a wo rd processor could use BP T to save 
a tex t fil e a t top machine 1/0 speed or use BGET 
to reca ll ano ther. This form erly required man y 
POKEs and a machine language progra m to ca ll 
th e C IO . RPUT a nd RG ET are use f'u l for fix ed­
le ngth fil es produced with NOTE and read with 
POI J T . Fo r example , to PRI NT a number LO such 
a fil e could produce a nythin g fro m' '()" to '·J O" to 
"3. 14 15927" to" 1.562 E + 42." RP UT will output 
the numbe r as 7 bytes, using th e internal storage 
fo rmat fo r numbe r·s. RG ET wi ll read these bytes 
a nd reconstruct the nur)1be r. This bui lt-in "packing" 
a nd "unpacking" capabi lity is vita l fo1· e ffi cie nt 
record processing. 

PRINT USING 
BAS IC A + suppo rts d elu xe fo rm auing via PRI T. 
For exa mple, PRINT USING "###.##" would 
form at a three-digit numbe r in d o llars a nd cents 
forn1 at, automati ca ll y padding unu ·eel di gits with 
spaces (o r zernes to th e right of the d ecimal po int). 
So 33.345 wo uld a ppea r as "b33.35". (The "b" 
d e no tes a blank.) Notice tha t PRI NT USI NG auto­
matica ll y rounds numbers to fit the form at fi eld . 
" Pi" p1·inted in the same form at wo uld a ppea r as 
"bb3 .1 4" . O the r fo rm at cha racte rs a re "$" (fl oa tin g 
d o ll a r sign),"," (comma form atting such as 
1,000,000 fo r o ne millio n), "&" (fill s unused dig its 
with zeroes) , " *" (pads bla nk digits with as le risks 
fo1· number protection , such as check printing), 
a nd " + " or "-" (which force the a ppropriate sign to 
be printed where specified ). String form atting is 
provided with "%" and "!" which pe r fo rm right o r 
le ft justification on the string. 
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An Ideal Language? 
BASIC A + is written by programmers who have 
both designed Atari BASIC a nd ha\'e used it ex­
te nsi \·ely. The1·ef"ore. it reflects the "wish list" of 
these pn>grammers. If you're a e rio u program­
mer , yo u 'll [ind this " ·ish list comes close to yours ­
BASIC A+ is a programmer's programmi~g lan­
guage. Examples of this are seen throughout the 
lan guage. [ost obvious of th ese are th e strucLUred 
progra mming constructs of " lF ... ELSE... ENDI F'' 
\,·hich permit multi-line , multi-clause com pariso n 
a nd evaluation. and "V\ HILE... EN D\VHlLE" 
\,·hich a llow a structured loop \,·ithout a GOTO. 
The SET fun ction enables o r disables ce rtain fea­
tures. For exa mple, SET 0, 128 disables t.h e break 
~ey; SET 2,~SC(":") changes the l NPUT prompt 
from a question mark to a colon ; SET 5, I will allow 
program entry in lowe r case (conven s to upper­
case) . Belie\·e it o r not, there is even a SET for th e 
ANSI-standard FORJNEXT loop. SET 3. I will 
a llow a FOR/ EXT loop w execute zero times . 
This statement: 

FOR I= 30 TO l:PRINT I:NEXT I 

wou ld norm:d ly print ";)O" a nd stop - executing al 
least once. no matter what the FOR ra nge is. Almost 
all microcomputer BAS I Cs do thi , but the SET 
·tate.me nt wil l pe.rmit BAS IC to igno re such loops. 
mak111 g th e Ata n one of the only microcompute r · 
to compl y with th e ANS I standard . 

Programming convenience is enha nced with 
the DPOKE and DPEEK commands wh ich simulate 
16-bit PEEK and POKE commands. Fo r example . 
to find the stan of screen me morv with SA V 1\1 C 
(~SS), you would code: · 

SCR = PEEK(88) + 256*PEEK(89) in Atari BASIC, or 
SCR = DPEEK(88) in BASIC A+. 

Obtain ing th e same address from 1he display list 
shows the com·enie nce even more dramaticallv: 

A= PEEK(560) + 256*PEEK(561) + 4 

SCR = PEEK(A) + 256*PEEK(A +I) 

vs. SCR = DPEEK(DPEEK(560) + 4) 


DPOKE le ts you place sixteen-bit resu lts in memory 
without brea kin g the number into two 8-bit parts. 
For example, DPOKE 12 , 1536 replaces POKE 
12 ,0:POKE. I :U-i and DPOKE 12,A rep laces this 
piece of code: 

POKE 13,INT(A/256):POKE 12,A-PEEK(l3)*256 

Other memory-manipulatio n comma nds a re 
FIND and IOVE. FIND wi ll search a strin g, eve n 
a huge Alari " megastrin g" of thousands of charac ­
te rs, for an y substring. This ha. insta nt applica iion 
for database management programs. and has 
infinite minor potential , such as menu selection: 

GOTO FIND(" PDCJN'',A$,O)* I 0 + 1000 

where P.D.C,J ,N a re th e first leu ers of a menu. 
FI:\D will return from 0-5. MOVE will 1110\·e a 
block of' memory f'rom o ne place to another. This 
ca n be u ·eel to mo\'e the characler sel in RO!\! into 
RAM for modification (and BAS IC A + conve­
ni entl y reserv s I 024 bytes for the cha racte r se t) . 
MOVE ca n be used for insert/de le1e !'unctio ns. and 
e \·en page-nipping. Imagine how much easier 
playe r/missile graphics would be with 1\IOVE, 
\,·here you could easily 1110\'e playe1·s around in 
playe r memor)' \\·ith this machine language-speed 
command. Ah , but that's another topic. .. 

A User-Friendly Language 
One of th e most auractive features of BASIC A + 
is the ease of access to hardware l'ea tures. The 
contro ller functions STICK, PT RIG. etc. , a nd th e 
SETCOLOR command represent Atari BAS!Cs 
user fri enclline s. T hese fun ctions could eas ily be 
replaced with PEEKs and POKEs, but Atari BASIC 
ma kes the machine easy to use without me morizing­
a memory map. BAS IC A + con1i11ucs t.his tradition . 
PEN(O) will re turn th e horizonlal position of'lhe 
light pen , if present. HST I C K and\ STIC K re­
turn d elta-X and de lta-Y offsets for the joystick. 
HSTICK.' for exam ple . returns + I if the joystick is 
pushed n gh t. - I if the joys tick is LO the left. a nd 0 if 
the joys tick is "ho ri zo nta ll y cente red ... The two 
function s ca n be combined to easil y upda te 
motion. 

Player/Missile Graphics 
This ease of use continues \,·ith a complete set o f 
com ma nds to control player/missi le graphics, o ne 
of the Atari 's best features. Formerl y. programming 
P/l\·[ g raphi cs was a nightma re or PEEKs, POK Es 
(so ma ny POKE.s! ). sloowww FOR/NEXT loops for 
initia li zat ion and vertical move ments. and machine 
lang uage ro utines that were clumsy at best. BASIC 
A+ makes P/M graphics as easy as PLOT a nd 
ORA\VTO. Set.ting player colo rs is accomplished 
with SETCOLO R's a nalog. P !COLO R. Pl\ICLR 
clears o ut a player. PMV\ IDTH scls th e \,·id th of a 
player. The headache of memory a ll ocations and 
bit selection is 1·eplacecl with PMGRAPHICS , a 
state me nt similar to GRAPHICS. PMGRAPHICS 
(abb reviated as P 1G.) does all the setup fo r you. 
Cancelling P/M is clone \,·ith PM GRAPHICS 0. 
After the initialization. PM AD R will return the 
memory location of a ny player. so POKEing or 
MOVEing bytes into it is easy. 

The heart of the PIM graph ics comma nds is 
PM MOVE, which positions th e player an yw here 
o n the screen. The horizontal and vertical positions 
of the playe r can be set together or sepa ra tel y. 
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Send for our FREE 
Software Catalog for the 
Atari 400/800 Computer 

LARGE SELECTION 
SAVE A MINIMUM OF 10% 

AU PROGRAMS PRETESTED 
FREE SHIPPING 

MOST MAJOR BRANDS 

=IAni>Olil 
P.a BOX 1704j\CCiE)) BREA, CA 92621 

(714) 671-1093liliC~O\VA~iE 

JI\_ 
ATARI 

STATISTICS 
FOR 
RESEARCHERS 

R-STAT 
Friendly, easy to use, 
well docwnented. 

INCLUDES: 
e Da1abase with transformations 

e ANOVA N-way 

• Analysis of covariance One - way 

e Stepwise Multiple Regression 


(with Ridge-regression) 

e Univariate Statistics 

e Mulitple range tests 

• Crosstobs 

e t - tests 

e Graphics 

e Menu-driven 


DISKETTE 
&MANUALS 
Specify SK. A+, or Microsoft 

ATARLiDOS 11---­
For a FREE Brochure or further 
information please call or write. 

DSD P.0.BOXI035 
co, CENTRALIA, WA 98531 

(206) 736-32'0 

VISA & MASTERCHARGE ACCEPTED 

Jl~u1ce~~~llioo ~~rp~Ja~1J ,~J)~ 
"The Software Specialists" offer ... 

i THl STJ\Tl OF THl J\RT * 

IN COMPUTER SOFTWARE 

e NUMBER STUMPER : AN ARCADE GAME FOR ONE OR TWO PLAYERS. 

24K CAS . t19.95 32K DISK 24.95 USES JOYSTICKS. 


•UTILITY PAK #1: DOS UTILITIES. AUTORUN . SYS, RENUMBER. VARIABLE LISTER 
32K DISK t29.95 AND CHANGER. AUTOMENU . 

e UTILITY PAK #2: DISK-SPEED ADJUST, CONVERT DECIMAL·HEX·BINARY #' S. 
32K DISK •24.95 COLOR & SOUND PROGRAMMER' S AID, 

SAVE-A-SCREEN UTILITY. 

•GAME PAK #1: SCOREFOUR. DOTS, FIFTEEN. PLUS SURPRISE GAMEi 
24K CAS . t14.95 32K DISK •19.95 IA TOTAL OF FOUR GAMES). USES JOYSTICKS. 

CALL OR WRITE FOR A CATALOG OF OUR 
PROGR AMS AND DE TA ILED INFORMATION ON 

OUR FREE OFFERINGS. SPECIALISTS IN SOFTWARE 
FO R THE ATARI ' COMPUTER. GAMES. UTILITIES 

AND CUSTOM PROGRAMMING AVAILABLE . 
DEALERS INQUIRIES INVITED 

JiJ'J.t~~~J)JJ -t.U~JJiYJ.l~J.l -t.u.. 
28 ORCHID ROAD 

LEVITTOWN,N.Y. 11756 
l~l=l (516) 796-1212 

ADO $2.50 SHIPPING ANO INSURANCE. N.Y. RESIDENTS 
ADO SALES TAX. C.0.0. OR BLUE LABEL SHIPMENT AOO'L 
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Horizo m al positio n is a n absolute loca tio n from 0­
255. but venica l positioning is done with a re lat ive 
11fjst1. Pl'vl IOVE O; I wou ld move the first playe1· 
up ones ·a n lin . PMMOVE 0, 100 ;-4 wou ld mov 
th e playe r to horizo ntal positio n I 00 a nd th en 
move it down 4 scan lines . Two othe r comma nds 
a re MISS IL E and BUMP. MISS ILE creates a miss il e 
(the "missil •" in p layer/missi le gra phics) which is 
moved with PM MOVE . BUMP will read the co lli ­
s io n registe rs. BUM P(0,3) will check for a collision 
betwee n p laye r 0 a nd p layer 3. 

Unique Documentation 
Th<.: manual for BAS IC A + comes as a shear of 
loose-leaf' pages Lo be inserted into th e BJ\S IC 
rde re nce manual. A logical co ncep t - BAS IC A + 
exte nds BASIC , so its ma nual extends BAS IC's. It 
is a li tt le confusing. all the pape r-shuffling. but 
g ives you a comple te re fe rence. J\ 11 cha nges are 
noted with spec ia l pages, a nd th e table of' conte nts 
i · replaced as well. Add itio na l appe ndices a re 
add ~l , as we ll as two new chapte rs, including a 
tutonal on p laye r/mi si le g raphics and t.h e related 
crn11111 a 11ds. T he m anual is ve r y we ll written , co n­
cise, but comple te . It even includes ' secre t" inte rnal 
me mory locat io ns to pe rmi t the use r Lo customize 
BAS IC A + . It is apparentl y easy to add new com­
n~ a n ds lo 8AS IC A + . On an in cl uded demo/utilit y 
d isk a1-c two commands, RE 1 Mand "@" which 
res pectively REN rvfber your prog ram and pe rmit. 
an Atari load. lO le t you load Atari prog rams into 
BASIC A+ . 

A Few Notes And Bugs 
1. T he pre- rese rved me mory for cha racters and 
P/ I g raphics cannot be used for )'Our BAS IC 
prog ram , although you can store machi ne la nguage 
prog ra ms the re. 

2. A GRAPH ICS com ma nd can a pparently wipe 
0 111 som<.: of' the rese rved cha racte r graphics a rea . 

3. BAS IC A + runs noticeab ly faste r than Ata ri 
BAS IC. One 1·ea on for this is that BAS IC A + 
onl y ch ·cks for the break key a t th e e nd of' each 
line. no t al't e r each command . n f'orll 1naLc ly. this 
0 111 cause a lock-up on single-line commands such as 

FOR I=O T O 1E9:PRINT PEEK(764):NEXT I and 
300 GOTO 300 :REM FREEZE FULL-SCREEN 

GRAPHICS UNTIL BREAK 

SYSTFl\I RESET ,,·ill abo rt such a loop. 

4. OS se ll s BASIC A + for the Apple, so soft\\'a re 
produce rs can sell software th at will run on e ithe r 
mac hine. 

5. 0 ·s has a run-time BAS IC A + which presum­
ably runs l'a ·te r , uses less memory, and has securit y 
l'eatures. You must pay a roya lty to use it , h oweve r 

(unless OSS distributes your sof'twa1-e) . 

6. OSS appare ntl y has excellent use r support, with 
a newslette r , and inexpensive update disks ava ilable . 

7. Get OS/A + with th e BASIC. Althou g-h space 
docs not pe rmit a com p lete rev iew he re , be assured 
it's a bargain . For an extra $70 you ge t a full-power 
"sys te m '' DOS with easy to use commands such as 
REName. Other commands can be accessed l'rnm 
disk , such as CO PY a nd HELP. BAS IC J\ + is 
loaded with " BASIC." OS/A + is a lways avai lable ­
noD P.SYSor IEM .SAV! Included are numerous 
sys tem utilities and EAS 1 D, th e di sk-based 
upward-compatible Editor Asse mbler - how's that 
for a free bonus? 

BASIC A + is a feature-packed, easy- Lo-use 
language. The scope and range or BAS IC A + 
ma ke it a tntl y professio nal la ng uage. wort h th e 
consideration o f' a ny se rious programmer. 

8ASIC A + 

Oj1ti111 iz.ed Systems Software', Ill e. 

10379 Lansdale Ave. 

C11/1erti11 0. CA 950 J./ 

$80 (o r $ 150 with OSI/\ + ) 


by M icroSpec Ltd. 

Colorful, Exciting Software 

for the Commodore VIC Computer! 


Util ity applicat ions make you r V IC earn its 
living w hil e the games allow you and your 
fam il y to enjoy it! 

Moon Lander . ... 9 .95 Home Finance... 12.95 
Reversal 1 .... . . 9 .95 •Reversal 2 . . . . 1 3 .95 
Bricks . . ....... 9 .95 Wrap . . . . . . . .. 9 .95 
Black jack .. . . . . . 9 .95 Capture.. .. . ... 9 .95 
Tennis .. . .. . . . 9 .95 Targe t Moon . .... 9.95 
Slots .. .. .. . .. 9 .95 Math Dril l .. . .. . 9 .95 
Bombs Away .... 9 .95 A l ien Raiders ... . 9 .95 
·Biorhythm .. . . . 9 .95 'Home In v . .... 16 .95 
' Data Manager . . 19.95 "Portfo l io Mgr ... 19.95 
Starfighter ... . . 13 .95 'Hangm an . . . . . 12.95 
•Auto Expense .. 19.95 Spell ing 2·6 . . .. . 9.95 
T yping Dri ll . ... 1 2.95 !Specify Grade) 

'Requires Memory Expansion 

Write for FREE Catalog 

2905 Ports O'Call Court 
Pl ano, Texas 75075 [ Most~o~l 

(214) 867-1333 

VISA and MASTERCARD Accepted 
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VIC 
Communications: 
The RS-232 
Interface 
Jim Butterfield and Jim Low 
Toronto 

T he VIC has ,·ery good communications potential 
built in. It's versatile and sophisticated: you can set 
tn111smission speeds and other characteristics . 
Buffering gives you a nice bonus: after you deliver 
characters to the interface, you may go about you r 
computing business and the characters will be sent 
at the proper time. Similarly, input characters can be 
collected while you are doing other things, allowing 
you to pick them up at your own convenience. 

T he interface is ca lled RS-232 (more about 
that later). Its versati lity makes it very useful, but 
there are a couple of drawbacks. First, you can't 
use the serial disk/printer port or the cassette tape 
while the RS-232 is in gear. You could stop the RS­
232. fire something out to p1·inter or disk , and then 
resume communications; but that's sometimes 
awkward to do. Secondly, the Parallel ser Port 
(PUP) and the RS-232 interface are the same connec­
tions, so it's difficult to use them both at the same 
time. If you are planning to sense a bunch of switches 
on the PUP and report their status over a communi­
cations line, you'll have some headscratching to do. 

The RS-232 Connection 
RS-232 is a communications standard that defines a 
whole bunch of wires (25) for connecting a terminal 
device (that's your VIC) to a communications device 
(that's your modem). It defines what the wires do. It 
defines a standard connector (which the VIC doesn 't 
have). It defines standard voltages and cun-ent s 
(which the VIC doesn't observe). 

Although all the RS-232 connections a1·e defined, 
they are rarely all used. T he most important connec­
t.ions are: 

Edge RS-232 
Signal Description Connector Connector 

From Modem to VIC: 
Data Re\' Serial data input PinsBandC Pin2 
DSR Modem OK PinL Pin21 
crs Modem ready to transmit PinK Pin4 

From VIC to Modem: 

DataXmt Serial data out PinM Pin3 


DTR VIC OK PinE Pin5 
RTS VIC is ready to transmit Pin D Pin6 

Ground connections: 

Gnd Signal ground PinN Pin7 
Pro Chasis ground Pin A Pin I 

We should mention that the VIC leaves RTS on 
all the time just to keep the modem on its toes. Two 
more connections are fitted to the VIC but not used : 
RI and DCD connect to pins F and H. But you won't 
need to worry about them unless you're heavily into 
communications. 

Hardware 
We mentioned that the PUP connecto1· is not a stan ­
dard RS-232 connector, and the voltages furnished 
by VIC are not standard RS-232 voltages. This means 
that you'll need an adaptor to hook into your modem. 
Commodore should make these avai lable soon. 

If you're not willing to wait or just want to make 
your own adapter, two possible circuits are described 
below. The first uses discrete parts and any \Veil­
stocked junk box should harbor the necessary 
items. The second has minimum parts, but the I Cs 
may be hard to find. If you are not handy with a 
soldering iron, perhaps a friend or a local electronics 
buff cou ld assemble the interface for you: it's not a 
difficult project. 

The simplest way to connect the VIC is with just 
the two data lines and ground. This "three wi1·e" 
connection will work with most modems and any 
printer whe1·e handshaking is not a problem. If you 
are using the 'junk box" circu it, make only as many 
circuits as you need: one·input and one output should 
be enough for a modem. 

Figure I. Output Circuits 

From USER 
Port 

Vee+ 

~ 75188=Quad1TL-RS232 Converte• 

Vee- Gnd Tie unused inputs of 
NAND converters to +5V 
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Figure 2. Input Circuits 

+5V 

Figure 3. Power Supplies and Connection Diagram 

Use Output 
Circuit 
From 
Figure I. 

* These signals required for "three wire" connection. 


Q = USER Port (VIC) Connections 


0 = RS-232 (DB-25) Connections 


+5V 
~ 75189(A)=Quad RS232-TTL 
~Converter 

Gnd Tie control inputs to 
+5V through inaividual 
l 2K resistors. 

~--:-::---L.::>---=---t10 DTR 

(>>----[!) XMIT DATA} 

f-----1 >----l[!J RTS 

*~RCVDATA 

Figure 4. VIC User Port 

Back View 

l 
12 34567890 2 

ABCDEFHJ KLMN 

The RS-232 interface is in place in yum VIC 
as device 2. So all you need to do is to OPEN device 
2 (for example, OPEN 1,2) and you may send and 
receive to your heart's content (PRINT# I ,"ANY­
BODY THERE" : INPUT# l ,R$). But you'd better 
know a few things about how it w01·ks before you 
do that. 

Speed And Code And Other Things 
The signals you are sending to the modem are 
serial. That means that a character is not sent all at 
once - the bits a1·e sent one at a time at a cenain 
speed. You must set that speed, and a rrange a few 
othe1· administrative details. 

We need to signal speed, code, parity , and 
even the type of modem handshake we want. To 
open a 300 bit per second channel we would code: 

OPEN I ,2,3,CHR$(6) +CH RS(O) 

The value of 6 sets the speed to 300 bps; 
5 would set 150 bps and 8 would set 1200 bps. 
We have turned off parity, assumed eight bits. 
and assumed ordinary ("simple 3-wire") RS-232 
interfacing. 

At the same time that we do this OPE , some­
thing e lse happens: the VIC grabs two buffers for 
input/output use. It takes them from your available 
BASIC space. Try the above statement followed by 
a PRINT FRE(O) and watch 512 bytes disappear. 
The missing bytes will be returned to you when 
you say CLOSE I. 

There's another snag. T hese buffers are set 
up in the top of memory; if yo u have any strings 
stored up there you'll be in trouble. If you' 1·e going 
to use the RS-232, your program should OPEN it 
as its first command. That way there's no chance of 
confusion. Remember to CLOSE when you're 
done. 

Working The Channel 
You send with PRINT# and your program will be 
able to continue immediately while the data is sent. 
If you happen to fill up the buffer, the PRINT# 
will wait; you won't lose anything. 

You can receive data with INPUT#, but it's a 
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"Probably the best· " The strongest points of this 

documented programs I've system are its unsurpassed v Ic 
seen for PETICB~~· 0 wN E RS ' ~~C,:a~e;~~:~:~~; :rs~ert Baker . 

Microcomputing Ralph Bressler, The Paper 

September 1981 • Nov/Dec. 1981 


Utilities & Games 
GAMES FOR VIC 

Skier Thrill to downhill ski ing, using your joystick to hit 
flags and avoid obstacles. Great graphics. 3 levels of dif· 
ficulty. $17.95 
Maze of Mikor Adventure-like game with stunning 
graphics challenges you to steal the Warlock's gold as 
you evade the demon. $17.95 
Tank Wars Match your wits against the evasive enemy, 
maneuver around obstacles and avoid mines. $17.95 

Victrek Graphics and sound add to the excitement as 
you scan galactic maps, maneuver through star bases, 
and battle klingons. Enhanced version included for SK 
VIC. $17.95 
Pinball Score points with flippers through bumpers and 
alleys. This game is the real thing . $15.95 
Simon Four squares light and sound at random. Then 
you imitate the sequence. It gets tougher as you get 
better. $15.95 
Fuel Pirates Protect your stock of atomic fuel from 
raiding pirates using your particle cannon. $15.95 
Lazer Blitz Terrific graphics as you destroy enemy air­
craft from your flying saucer. $17.95 
Pak Bomber is dropping bombs that you must catch. 
Great challenge for eye-to-hand coordination. $15.95 

NEW FOR SK VIC 20! 
Tank Trap You 're challenged to protect your citizens. 
4 exciting levels, each tougher than the one before. 
$17.95. 
Concentration Test your recall skills, when you try to 
remember what you saw beneath the block, and match 
it. $15.95. 
Dam Bomber You must break the dam while under 
cannon fire. $15.95. 
VIC FORTH Full FigFORTH implementat ion with 
compiler, interpreter and complete editor. Runs on 
standard VIC 20 with 5K. $59.95 on cartridge. 
HESMON Machine language monitor. Contains 50 % 
more commands than Commodore 's. $39.95 on 
cartridge. 
Turtle Graphics Based on LOGO. Perfect for learning 
computer programming. Great for kids. Very versatile. 
$39.95 on cartridge. 
HES Writer Word processing. $39.95 on cartridge. 

SPECIAL ANNOUNCEMENT 
TO OUR CUSTOMERS AND 

DEALERS 
HES has relocated to the San Fran· 

cisco Bay Area and is now a division 
of USI International. We now have 
greater resources to provide you with 
excellent software on cartr idge, 
cassette, or diskette in superior quali ­
ty packaging. 

Watch for more exciting products 
from HES. 

UTILITIES FOR PET & VIC 

6502 ASSEMBLER PACKAGE 
HESBAL is a 1- or 2-pass Assembler using standard 
MOS mnemonics and operand formats , has pseudo­
opcodes and over 25 error messages. HESEDIT is a full 
screen text editor for use with HESBAL or alone. 
Assembler package runs on PET or VIC with 1 cassette 
and minimum BK, (specify PET or VIC). $23.95 on 
cassette, $26.95 on diskette. 
HESCOM transfers data and programs bidirect ionally 
between PETs, VICs, or a PET and VIC at 3 times the 
speed of the disk. Set up VIC as a terminal to PET and 
create games for 2 players. Or use VIC as a peripheral to 
PET for hi -res graphics and sound. Only $49.95 on 
cassette, $52.95 on diskette. 
HESCOUNT monitors BASIC program's execution and 
accumulates data. Essential for debugging and op· 
timization. Discover how many times your program 
looped, and when IF statements were true or false . Fast 
execution. Runs on PET or VIC. On cassette $23.95. On 
diskette $26.95. 
HESCAT Complete hi-speed diskette cataloging system. 
Five programs let you sort names, print reports 3 ways, 
and locate file names in memory or on disk, and much 
more. Works with any PET/CBM , 16K and dual drives. 
$39.95. 
HESLISTER takes complex BASIC programs and prints 
(to screen or printer) in an easily understood manner. 
Lets you analyze BASIC programs to alter or debug 
code. Works on any PET/CBM and 1 disk drive. $23.95. 
HESPLOT Very fast hi-res graphics subroutines for VIC. 
Includes line drawing routines. With BK VIC plot with in 
field of 176 x 160. On cassette $17.95 

All products available at your dealer or directly from HES. 

Add $2 postage. Calif. res. add 6% sales tax. 

We accept VISA and MasterCard . Dealer inquiries invited. 


PET, CBM, and VIC are trademarks of Commodore. 

C Human Engineered Software 

I IE__J_, 71 Park Lane• Brisbane. CA 94005 

(415) 468-4110 r------------------,I Send today for your FREE CATALOG 
I of VIC and PET/CBM Software I 
I Name I 
: Street : 

I City I 
: State ip I 
I 
L 

Mail to Human Engineered Software 
71 Park Lane • Brisbane, CA 94005 1 

1 

------------------~ 
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lit tie dangerous. Ii\ PUT of" a rw sort a h\·a\·s waits 
for a RET U RN characte r to ar:riYe: if it n'eve r 
a rTi\·es. y<H1r prog ram \\·ill ha n g- forever. Be ll e r to 

use (;ET# . whi ch will g ive you bac k a character if" 
it 's th e re , othc rn·ise it ,\•ill r~ turn a null string(""). 
[[' you don't GET characters oflen enoug h . yo u will 
e \·entua ll y e ncl up with a fu ll buffe r and start losing 
thin g . . 

Errors ar·e re ported to yo u ,·ia th e ST \·ariable. 
T his changes character co mpletely: ST loses all of" 
its pre \io us m eanings the mome nt yo u open th e 
RS-232 . T he re' a wi<le vari e ty of things ST e<111 

r ·port : for th e mome n t. \\·e' ll make it simple by 
obsc n ·ing that if ST is not zero. th e re's somcthing­
wron g. Each tim e ro u access ST. it will be clcarccl 
bac k to zero. You can te ll if yo u're having co m­
munications proble ms and e ve n count the e r rors if 
>'<HI like . 

The Really Dumb Terminal Program 
T his progra m \\·ill talk to a mod ·m connected a 
cl escr·ibed a bo\·e. se,·e n cl a ra bits and mark parit~· 

arc assumed. On ly uppe rcase l ' lle r are sent. but 
they will print 0 11 th e VIC as lowe rcase because 110 

conve rsions arc done . 

10 OPEN1,2,3,CHR$ (38)+CHR$ (160) 
20 GET A$: IF A$="" THE N 60 
3 0 IFA$=CHR$(147) THEN 90 : REM CLEAR/HOME ­

QUI TS 
40 A=ASC(A$) AND 127 : IF A=20 THEN PR INT# 

1, CHR$(8); : GOT060 
50 IF A>31 OR A=l3 THEN PRINT#l , CHR$(A); 
60 GETl1 ,A$ : IFA$="" THEN 20 
70 A=ASC(A$) AND 1 27 : IF A=8 THEN PRINT C 

HR$ ( 20) ; : GOT020 
8 0 I F A>31 OR A=l3 THEN PR I NT CHR$(A) ; 
90 CLOSE l : END 

It 's f"un. It's sop histicated . But it is a littl e co m ­
plex. and expe rien ce " ·ill he nceclccl be fore ~ · ou 
l"c:c l co m plet c l ~ · at home " ·i th \ ' I Cs com rn u n ica t ions 
1°L' ; 1 t ll l'l'S . © 

Intelligent Software 
For the Commodore VIC-20® 

Word Processor (12K, printer required) $20 
Includes text editor, formatter. 

Copycalc (5K or 8K · up) $15 
An electronic spreadsheet. 

Paper Route (5K or 8K · up) $10 
Accounts receivable w/report generator. 

Baseball Manager (12K requ ired) $20 
Bookkeeping for a 6-team league. 

All four programs $50 

All programs Include documentation, support printer. 


Specify memory size 

Prices include shipping. California residents add 6% 

William Robbins, Box 3745, San Rafael, CA 94912 

EXPAND 

YOUR VIC-20 

for only
s599s 

THIS NEW 
CARTRIDGE 
EXPANDER BOARD 
PLUGS INTO THE SINGLE EXPANSION PORT 
OF THE VIC-20 , AND PROVIDES THREE 
SWITCHED EXPANSION PORTS FOR SELEC­
TIVE OR SIMULTANEOUS USE OF ANY VIC-20 
CARTRIDGES. ADD MEMORY, PROGRAMMERS 
AID , SUPER EXPANDER . GAMES, WORD 
PROCESSOR, OR WHATEVER YOU CHOOSE. 
SEE YOUR DEALER OR ORDER FROM: 

PRECISION TECHNOLOGY, INC. 
COMPUTER PRODUCTS DIV . COD
2970 RICHARDS ST. VISA 

(801 )487-6266 MI C SALT LAKE CITY. UTAH 84115 

...PET/CBMNIC? SEE SKYLES... 

PET owners everywhere sing 

.I>; Thanks for the Memories);) 
to good old Bob Skyles 

. th ey should ... becau se Bob Skyles is the on ly 
complete source for memo ry boards for any PET ever 
so ld . Old Bob won't forget yo u . 
·\ nU 1hc Sl..~k nh.'lllllr~ '~'11.·m, haH' thr h1gh1.•,1 qu:i.11 1 ~ i.:0111rol of any 

1..·umr1111er prot.Jm.·t C'\l.'r. 0\l'J IOO million bit' of Sl..~lc:' 11h:mnr~ huarJ, arc 
al read) 1111 h,· field . FiN qualit) ''"' ic and d) namic K.-\;\I S. 'ol id 'oldcrcd on 
lir,1 quJ!i1~ g.Ja,, epo'\ ~ . Thai j, " h) 1hc~ arc guaranleed - uupiten/ theneh· 
/o h'er fJfl CC'S- for a full 1wo ~t.·ur, . 

rhl' hntird\, i 11' .. ide th C' P El CB~l. in, iall i 11 111 i ll ll ll'' \\ i l htH ll "'f11.:1.:1;d IPn l' ll l 

l'qU1 p111 1.·11 1 •.. j u't a 'lTL'\\ t.l riq:r. 

lkt.:;.111,1.· uf our Il l"'' LI ~ na111i1..· flH.'llHlr~ dc,ig11. and 10 1.:l'khrat1.· uld l4 t1h\ Jo;~ 

h1nhtta~. hen.· arc t hl.' .. m:hhlllg. Ill'\\ pm.·\?, . 


!IA" \femorr S1·s1em " " "· 51511.00 ,,,,.,. SJ{)(J.l)(J Su•·•· 5 50.00 
Jnr.· ,\femo~r .</rstem " " "· 5.J5U.()() nn~· 5.IUO.fJO Sa1·e 5150.00 
l./A' .\1emor:.- .~rstem orir . 650.00 n!H,. S./f)(}.(){J San• 5250.00 

... /- o r any Pt:Te1-er made. \\' hcn ordcn n ~. ju't dc,.:ribc) our PET by model 
num ber an d ind icate 1hl· anwu 111 a nd 1~ J1l' (nr hrand ) ol nu.·mory ( Urrcnt I ~ in 
lhl' unit. 
Sl111 1pi11~ and llcmdlin" ..... 1US.· l l C111wda) S.1 .50 f/:"11m111• l .- l.,iaJ SIS.00 

California residenh "'"" add 600 11) 1: oo 'J U/C'S tu.\', a\ fl'<1 11 ired. 
\ ba / Ma.< terrard orders: call tn ll frcc 1800) 227-99'18 Incept Cahfornia 1. 
California order;: pka,c .:all t41Si 965-1735. 

Skyles Electric Works 
231E Suuth \\ hbmun !load 

Muuntain \ i•"· ('ulifurnia 94041 

(415) 965-1735 

...PET/CBMNIC? SEE SKYLES... 
' 

http:51511.00
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Keyprint, a fast machine language utilit)' lo cop)' the exact 
contents ofa screen lo a Commodore printer, was first 
published in COMPUTE!, November/December, 1980, 
# 7. H ere are fourteen versions of this f1opular program, 
so you 're sure lo find the right one for your system. Included 
are complete descriptions ofhow lo l)1pe in and use 
K eyprint. 

The Keyprint 
Compendium 
Charles Brannon 
Editorial Assistant 

Keyprint's usefulness· made it ve1·y popular. Within 
weeks, COMPUTE! began to receive man y conver­
sions, updates, and improvements to Keyprint. 
We've gathered them all together in this issue, with 
descriptive notes. 

The BASIC programs can be entered and 
SA VEd as usual. RU wi ll P T Keyprin t in to 
memory. T he hex dumps are enter.ed with the 
Machine Language Monitor. 

To get to the monitor, type SYS 1024. You'll 
see something like: 

PC IRQ SR AC XR YR SP 
.; 8780 E455 2C 34 3A 90 FA 

1 ow list the block of memory occupied by the 
version of Keyprint you want to ente1· by typing .M 
033A,03CA (or whatever is given in the listing). 
Then use the cursor to move ove1· to the fi rst two­
digit (hex) number and begin typing, replacing the 
numbers on the screen. Press RETURN at the end 
of each line. 

Now ente r the correct ".save" line to SA VE 
Keyprint to tape or d isk . For exam ple, 

.S "KEYPRINT",08, 033A , 03CB (FOR TAPE) 

.S "0:KEYPRINT",08,~33A,03CB (FOR DISK) 


Be ure you SA VE Keyprint before you activate 
it. T hat way, if you made a mistake and the program 
"crashes," you can LOAD the program and proof­
read it. To activate Keyprint, enter the appropriate 
SYS, for example, SYS 826 [033A in hex]. You can 
then press the backslash " \ " (or whatever key 
is used) to dump the screen at any time to your 
printer. 

The programs are keyed to the descriptions 
below: 

1. Keyprint for pgrade ROMs. 

2. Eric Brandon 's convers ion of Keyprint to the 
O riginal ROM PET. Same operating instructions 
as Keyprint. 

-
Program l. 


.M033A03CB 

SYS 826 


'H3A 78 A9 03 as 91 A9 45 as 
0342 90 sa 60 AS 97 C9 4S D0 
034A ~3 20 Sl 03 4C 2E E6 A9 
03S2 80 as 20 A9 00 as lF A9 
03SA 04 as 80 as D4 20 BA F0 
0362 20 2D Fl A9 19 85 22 A9 
036A 00 85 21 20 D2 FF A9 11 
0372 AE 4C ES E0 0C 00 02 A9 
037A 91 20 D2 F-F A0 00 Bl lF 
0382 29 7F AA Bl lF 45 21 10 
038A 08 Bl lF as 21 29 80 49 
0392 92 20 D2 FF SA C9 20 B0 
039A 04 09 40 D0 0E C9 40 90 
03A2 0A C9 60 B0 04 09 80 D0 
03AA 02 49 C0 20 D2 FF ca C0 
03B2 28 90 CB AS lF 69 27 as 
03BA lF 90 02 E6 20 C6 22 D0 
03C2 A6 A9 0D 20 D2 FF 4C cc 
03CA FF 72 21 61 3F 7F 76 57 

3. David Swaim has made a BASIC loader for 
Original ROM Keyprint for those who don 't have a 
machine language monitor. 
4. Mark W. Petersmeyer's conversion of Keyprint 
to the 4.0 RO M PET/CBM. Same operating in­
structions as Keyprint. 

5 . .Jean Pierre Blanger has converted Keyprint to 
the 4.0 ROMs. SYS 826 to activate . Use the 
<S PACE> bar to print the screen , or SYS 843 under 
program control. 
6. David Curtis has changed Keyprint so that it wi ll 

Program2. 

.M033A03CB 

SYS826 


033A 78 A9 03 80 lA 02 A9' 47 
0342 as 90 90 58 60 AD 03 02 
034A C9 45 D0 03 20 S4 03 4C 
03S2 as E6 A9 80 as 20 A9 00 
035A as lF A9 04 8D 64 02 as 
0362 Fl 20 BA F0 20 32 Fl A9 
036A 19 85 22 A9 0D 85 21 20 
0372 D2 FF A9 11 AE 4C ES E0 
037A 0C D0 02 A9 91 20 02 FF 
0382 A0 00 Bl lF 29 7F AA Bl 
038A lF 4S 21 10 08 Bl lF 85 
0392 21 29 80 49 92 20 02 FF 
0.39A SA C9 20 80 04 09 40 00 
03A2 0E C9 40 90 QlA C9 60 80 
03AA 0·4 09 80 DQl 02 49 C0 20 
0382 D2 FF ca C0 28 9 0 CB AS 
03BA lF 69 27 as lF 90 02 E6 
03C2 20 C6 22 D0 A6 A9 0D 20 
03CA D2 FF 4C cc FF 67 S4 0"0 

http:enter.ed
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work wi th his AXIOM EX801 printer and has symbol > deacti vates Keyprint. It may also be useful 
added some new commands. Less than key < prints to owners of printe rs other than Commodo re's. 
the screen. Left a rrow stops printing. Greater than 7. Melvin Field's ve rsion of Keyprint is for the 4 .0 

Program 3. 
1 REM KEYPRINT LOADER PROGRAM 

2 REM BY DAVID SWAIM 

3 REM 2631 CALLAWAY RD 

4 REM MARIETTA, GA 30060 

5 REM THE FOLLOWING DATA IS THE . DECIMAL 


EQUIVALENT OF . 
6 REM THE HEX LISTING BY ERIC BRANDON 
7 REM COMPUTE! MARCH 1981 PAGE 92 
10 DATA 120,169,3,141,26,2,l69,71,141,25 

,2,88,96,173,3,2,201,69 
20 DATA 208,3,32,84,3,76,l33,230,169,128 

,133,32,169,0,133,31,l69,4,l41 
30 DATA 100,2,133,241,32,186,240,32,50,2 

41,169,25,133,34,169,l3,l33,33 
40 DATA 32,210,255,169,17,174,76,232,224 

,12,208,2,169,145,32,210,255 
50 DATA 160,0,177,31,41,127,170,177,31,6 

9,33,16,ll,177,31 ,l33,33,41,l28 
60 DATA 73,146,32,210,255,138,201,32,176 

,4,9,64,208,14,201,64,l44,l0 
.70 DATA 201,96,176,4,9,128,208,2,73,l92, 

32,210,255,200,192,40,l44,203 
80 DATA 165,31,105 , 39,133,31 ,l44,2,230,3 

2,198,34~208,166,169,13,32,210 
90 DATA 255,76,204,255,103,84,0,0 
95 REM 
96 REM POKE THE ML PROGRAM BEGINNING AT~ 

LOCATION 826 ( 033A ) 
99 REM 
100 FOR I=826 TO 978 
110 READ X 
120 POKE I,X 
130 NEXT I 
140 END 

Program4. 
.M 027A 030B 
SYS634 
027A 7a A9 02 S5 91 A9 a5 a5 
02a2 90 5a 60 A5 97 cg. .45 00 
02aA 03 20 91 02 4C 55 E4 A9 
0292 S0 S5 20 A9 00 S5 lF A9 
029A 04 a5 B0 S5 04 20 05 F0 
02A2 20 4a ' Fl A9 19 S5 22 A9 
02AA 00 S5 21 20 02 FF A0 11 
02B2 AE 4C ES E0 0C 00 02 A9 
02BA 91 20 02 FF A0 00 Bl lF 
02C2 29 7F AA Bl lF 45 21 10 
02CA 0B Bl lF S5 21 29 80 49 
0202 92 20 66 F2 aA C9 20 B0 
02DA 04 09 40 00 0E C9 40 90 
02E2 0A C9 60 B0 04 09 80 00 
02EA 02 49 C0 20 02 FF ca C0 
02F2 2S 90 CB A5 lF 69 27 85 

· 02FA lF 90 02 E6 20 C6 22 00 
0302 A6 A9 00 20 02 FF 4C cc 
030A FF 00 00 00 00 00 00 00 

ROMs. Use SYS 634 to activate Key princ. To access 
the screendump, use the bac kslas h or SYS 657. He 
offe rs some alternatives to the use o f the backslas h. 
The di rec t mode statement FOR I= l T O 

Program 5. 
.M033A03CB ....... 
SYS 826 

033A 7S A9 03 85 91 A9 45 S5 
0342 90 5S 60 A5 97 C9 06 00 
034A 03 20 51 03 4C 55 E4 A9 
0352 S0 85 20 A9 00 S5 lF A9 
035A 04 S5 B0 S5 04 20 05 F0 
0362 20 43 Fl A9 19 S5 22 A9 
036A 00 a5 21 20 02 FF A9 11 
0372 AE 4C ES E0 0C 00 02 A9 
037A 91 20 02 FF A0 00 Bl lF 
03S2 29 7F AA Bl lF 45 21 10 
03SA 0B Bl lF S5 21 29 S0 49 
0392 92 20 02 FF SA C9 20 B0 
039A 04 09 40 00 0E C9 40 90 
03A2 0A C9 6 0 B0 0 4 09 80 00 
03AA 02 ·. 49 C0 20 02 FF ca C0 
03B2 28 ·90 CB A5 lF 69 27 85 
03BA lF 90 02 E6 20 C6 22 00 
03C2 A6 A9 00 20 02 FF 4C cc 
03CA FF 72 21 61 3F 00 0 0 0 0 

Program 6. 
.M033A03ED 
SYS 826 

033A 78 A9 03 85 91 A9 45 85 
0342 90 58 60 A5 97 C9 05 F0 
034A 11 C9 0C F0 03 4C 2E E6 
0352 A9 E6 85 91 A9 2E S5 90 
035A 00 F3 20 62 03 4C 2E E6 
0362 A9 80 a5 20 A9 00 SS lF 
036A A9 04 a5 B0 a5 04 20 BA 
0372 F0 20 20 Fl A9 19 SS 22 
037A A9 0A S5 21 20 02 FF A9 
0382 00 AE 4C ES E0 0C 00 02 
038A A9 00 20 02 FF A0 00 Bl 
0392 lF 29 7F C9 lF F0 4C AA 
039A Bl lF 45 21 10 0B Bl lF 
03A2 85 21 29 80 49 92 20 02 
03AA FF SA C9 20 B0 04 09 40 
03B2 00 lB C9 40 90 17 C9 60 
03BA B0 11 AD 4C ES C9 0C F0 
03C2 06 aA 09 20 4C CF 03 09 
03CA S0 00 02 49 C0 20 02 FF 
03D2 cs C0 28 90 BA AS lF 69 
030A 27 85 lF 90 02 E6 20 C6 
03E2 22 00 95 A9 00 20 02 FF 
03EA 4C cc FF EA EA EA .EA EA 
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IOOO :PRI NT PEEK(l 5 l ):NEXT will print the 
coordinate code of the key you want to use. If you 
POK E 648,x then the key that corres ponds to the 
coordinate codex will dump the screen. He suggest 
using the REV/O FF key, since it won't p1·int any-

Program 7. 
.M 027A 030B 
SYS '634 

027A 7a A9 02 as 91 A9 as as 
02a2 90 sa 60 AS 97 C9 4S 00 
02aA 03 20 91 02 4C SS E4 A9 
0292 a0 as 20 A9 00 as lF A9 
029A 04 as B0 as D4 20 DS F0 
02A2 20 66 F2 A9 19 as 22 A9 
02AA 0A as 21 20 43 Fl A9 11 
02B2 AE 4C E8 E0 0C D0 02 A9 
02BA 91 20 66 F2 A0 00 Bl lF 
02C2 29 7F AA Bl lF 4S 21 10 
02CA 0B Bl lF 8S 21 29 a0 49 
0202 92 20 66 F2 aA C9 20 B0 
020A 04 09 40 D0 0E C9 40 90 
02E2 0A C9 60 B0 04 09 a0 00 
02EA 02 49 C0 20 66 F2 ca C0 
02F2 29 90 CB AS lF 69 27 as 
02FA lF 90 02 E6 20 C6 22 00 
0302 A6 A9 00 20 66 F2 4C cc 
030A FF 20 20 20 20 20 20 20 

Program 8 . 
. M 033A 03FF 
SYS826 
033A 78 AC lA 02 20 80 lF C0 
0342 E6 D0 03 20 98 lF SS 60 
034A AD 03 02 C9 4S F0 07 C9 
03S2 0F 00 06 4C CF 03 20 SE 
03SA 03 4C 8S E6 A9 80 SS 72 
0362 A9 00 8S 71 20 78 lF A9 
036A 19 BS 74 9A 00 85 73 20 
0 372 30 F2 A9 11 AE 4C Ea E0 
037A 0C 00 "2 A9 91 20 30 F2 
0382 A0 00 Bl 71 29 7F AA Bl 
038A 71 45 73 10 0B Bl 71 85 
0 392 73 29 80 49 92 20 30 F2 
039A SA C9 20 B0 04 09 40 00 
03A2 0E C9 40 90 0A C9 60 80 
03AA 04 09 80 DC!J 02 49 C0 20 
03B2 30 F2 ca C0 2a 90 CB AS 
03BA 71 69 27 BS 71 90 02 E6 
0 3C2 72 C6 74 00 A6 A9 00 20 
03CA 30 F2 4C 70 F2 A2 08 20 
0302 OF 03 4C 85 E6 A2 10 20 
030A 78 lF 4C 80 cs A0 08 SC 
03E2 0D 02 BO EE 03 99 0E 02 
03EA CA 88 00 F6 00 93 53 S9 
03F2 S3 39 38 33 00 93 S3 59 

'1 03FA S3 39 37 32 00 00 eJ 0 00 

8. J . Michael McCormick has enhanced Eric Bran­
don 's version of Keyprint fo r the Original RO Ms. 
T he at-symbol "@" will automatically list a BASI C 
program onto the printe r . 
9. T his is J erry Levitt's conve rsion of Key print fo r 

Program 9. 

.M033A03EO 

SYS 826 


033A 7a A9 03 as 91 A9 4S 8S 
0342 90 sa 60 AS 97 C9 45 D0 
034A 03 20 Sl 03 4C SS E4 A9 
03S2 00 8S D9 A9 01 8S D2 A2 
03SA 04 86 D4 A4 FF 84 D3 20 
0362 63 FS A2 01 20 FE F7 A9 .· 

036A .80 8S 20 A9 00 8S lF A9 
0372 19 8S 22 A9 0D 8S 21 20 
037A D2 FF A9 11 AE 4C Ea E0 
0382 0C 00 02 A9 91 20 D2 FF 
038A A0 00 Bl lF 29 7F AA Bl 
0392 lF 4S 21 10 0B Bl lF as 
039A 21 29 80 49 92 20 D2 FF 
03A2 aA C9 20 B0 04 09 40 D0 
03AA 0E C9 40 90 0A C9 60 B0 
03B2 04 09 80 D0 02 49 C0 20 
03BA 02 FF CB C0 28 90 CB AS 
03C2 lF 69 27 8S lF 90 02 E6 
03CA 20 C6 22 00 A6 A9 00 20 
0302 02 FF 20 cc FF A9 01 4C 
03DA E2 F2 20 20 02 FF 88 D0 

Program I Oa. 

10 
20 
30 
4 0 
50 
60 
70 
80 
90 
100 
110 
r 20 

130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
225 
23 0 
24 0 

250 

DATA120,169,3,133,145·,169,69,133 
DATA144,88,96,165,151,201,69,208 
DATA3,32,81,3,76,46,230,l69 
DATA128,133,32,169,0,133,31,169 
DATA4,133,176,133,212,32,l86,240 
DATA32,45,241,169,25,133,34,l69 
DATA13,133,33,32,210,255,l69,l7 
DATA1 74,76,232,224,12,208,2,l69 
DATA145,32,210,255,160,0,l77,31 

DATA41,127,17 0 ,177,31,69,33,16 
DATAll,177,31,133,33,41,l28,73 
DATA146,32,210,255,138,201,32,176­

DATA4,9,64,208,1 4 ,201,64,l44 
DATA10,201,96,176,4,9,128,208 
DATA2,73,192,32,210,255,200,192 
DATA40,144,203,165,31,105,39,133 
DATA31,144,2,230,32,198,34,208 
DATA166,169,13,32,210,255,76,204 
DATA255,114,33,97,63,127,118,87 
FOR I=826 TO 997 
READV:POKEI,V 
NEXTI 
PRINT"{CLEAR}{l0 DOWN}" 
PRINT"TYPE ~YS 826 TO ACTIVATE" 
PR I NT"{REV}{03 DOWN}THEN \PRINTS­

-s FROM SCREEN EXACTLY!!!!" 
END 
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Lhe 4 .0 ROMs. He gives some comments o n cus­
tomizing it. Keyprint uses logical fil e # I . To cha nge 
Lhis, POKE Lh e new logical fil e number in Lo me mo1-y 
locations 854, 869 , a nd 984. POK E any diffe renL 
device number inLo 858. To change th e key Lha L 
dumps the screen , use th e same p1-ocedure as in 
version 6. 

Program l Ob. 
10 DATA120,169,2,133,145,169,133,133 
20 DATA144,88,96,165,151,201,69,208 
30 DATA3,32,145,2,76,46,230,169 
40 DATA128,133,32,169,0,133,31,169 · 
50 DATA4,133,176,133,212,32,186,240 
60 DATA32,45,241,169,25,133,34,169 
70 DATA13,133,33,32,210,255,169,17 
80 DATA174,76,232,224,12,208,2,l69 
90 DATA145,32,210,255,160,0,177,31 
100 DATA41,127,170,177,31,69,33,16 
110 DATAll,177,31,133,33,41,128,73 
120 DATA146,32,210,255,138,201,32,176­

130 DATA4,9,64,2~8,14,201,64,144 
140 DATA10,201,96~176,4,9,128,208 
150 DATA2,73,192,32,210,255,200,192 
160 DATA40,144,203,165,31,105,39,133 
170 DATA31,144,2,230,32,198,34,208 
180 DATA166,169,13,32,210,255,76,204 
190 DATA255,114,33,97,63,127,118,87 
200 FOR !=634 TO 785 
210 READV:POKEI,V 
220 NEXTI 
225 PRINT"{CLEAR}{l0 DOWN}" 
230 PRINT"TYPE SYS 634 TO ACTIVATE" 
240 PRINT"{REV}{03 DOWN}THEN \ PRINTS­

-s FROM SCREEN EXACTLY!!!!" 

250 END 


Program lla. (4.0C) 

.M033A03CB 

SYS 826 

033a 7a a9 03 BS 91 a9 4S as 
0342 90 sa 60 as 97 c9 4S d0 
034a 03 20 Sl 03 4c SS e4 a9 
03S2 B0 as 20 a9 00 as lf a9 
03Sa 04 as b0 as d4 20 dS f0 
0362 20 4a fl a9 19 BS 22 a9 
036a 0d BS 21 20 d2 ff a9 11 
0372 ae 4c ea e0 0c d0 02 a9 
037a 91 20 d2 ff a0 00 bl lf 
03a2 29 7f aa bl lf 4S 21 10 
03Ba 0b bl lf BS 21 29 a0 49 
0392 92 20 d2 ff aa c9 20 b0 
039a 04 09 40 d0 0e c9 40 90 
03a2 0a c9 60 b0 04 09 a0 d0 
03aa 02 49 c0 20 d2 ff cB c0 
03b2 2B 90 cb as lf 69 27 BS 
03ba lf 90 02 e6 20 c6 22 d0 
03c2 a6 a9 0d 20 d2 ff 4c cc 
03ca ff 00 00 00 00. 0.0 00 00 

10. T imothy Dailey has given us two BASIC loader 
programs for Keyprint. He has also moved Key­
print to the first cassette buffer. You use SYS 634 
LO ac ti vate the latter ve rsion . and SYS 6?>7 to dump 
Lh e screen inde pe nde ml y o f' Key print. 

11. .J oseph Holme has supplied 4.0 ve rsions of 
Keyprinl for tape systems (4.0C), disk (4.0D) , o r 
for n ·eon a n SO-column CBM (SOD). 

Program llb. (4.0D) 
.M 027 A, 030B 
SYS 634 
027a 7a a9 02 BS 91 a9 BS BS 
02a2 90 SB 60 as 97 c9 4S d0 
02Ba 03 20 91 02 4c· SS e4 a9 
0292 a0 BS 20 a9 00 BS lf a9 
029a 04 as b0 BS d4 20 dS f0 
02a2 20 4B fl a9 19 BS 22 a9 
02aa 0d BS 21 20 d2 ff a9 11 
02b2 ae 4c eB e0 0c d0 02 a9 
02ba 91 20 d2 ff a0 00 bl lf 
02c2 29 7f aa bl lf 4S 21 10 
02ca 0b bl lf as 21 29 B0 49 
02d2 92 20 . d2 ff Ba c9 20 b0 
02da 04 09 40 d0 0e c9 40 90 
02e2 0a c9 60 b0 04 09 B0 d0 
02ea 02 49 c0 20 d2 ff ca c0 
02f2 2a 90 cb as lf 69 27 as 
02fa lf 90 02 e6 20 c6 22 d0 . 
0302 a6 a9 0d 20 d2 ff 4c cc 
030a ff 00 00 00 00 00 00 00 

Program I le. (SOD) 
.M 027 A, 030B 
SYS634 
027a 7a a9 02 as 91 a9 B5 B5 
02a2 90 sa 60 as 97 c9 de d0 
02aa 03 20 91 02 4c SS e4 a9 
0292 a0 as 20 a9 00 BS lf a9 
029a 04 as b0 as d4 20 dS f0 
02a2 20 4a fl a9 19 BS 22 a9 
02aa 0d BS 21 20 d2 ff a9 11 
02b2 ae 4c eB e0 0c d0 02 a9 
02ba 91 20 d2 ff a0 00 bl lf 
02c2 29 7f aa bl lf 4S 21 10 
02ca 0b bl lf BS 21 29 a0 49 
02d2 92 20 d2 ff Ba c9 20 b0 
02da 04 09 40 d0 0e c9 40 90 
02e2 0a c9 60 b0 04 09 B0 d0 
02ea 02 49 c0 20 d2 ff ca c0 
02f2 S0 90 cb as lf 69 4f as 
02fa lf 90 02 e6 20 c6 22 · d0 
0302 a6 a9 0d 20 d2 ff 4c cc 
030a ff 00 00 00 00 00 00 00 

© 
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Fur Pt:TICB \ti HAS/Cs -1- .0 or jJgradl' (3 .0), -1-0 or 80 
co/wnn screens, a11d dish drii 1P. This short routine shows 
an msy way lo /m11 sfer .ffrr't ' l l i111ag1's lo dis!< and bocl?lo 
!h i' .ffrt'e11, i11 BASIC. 

Screen 
David Wine 
Philadelphia Saver 

T his Lwo-pan program Scree n Save r will SA V · the 
screen on yo ur PET o r CB r w di sk. a nd Lh e n 
LOAD it back. T he sc reen o n you r compu ler is 
mapped on Lo a continuous ch unk of memory. 
Lines 230-240 Lrick BASIC: inLo thinkin g Lhe cur-
1-c n L program in rne mor sLarts al the LOp left co rn e r 
of th e screen a nd e nds at the bottom ri g hL co rn e r. 
T he re a re L\\'O poime rs in zero page Lh aL BASI C 
uses to te ll iL wh re the program is - Lhe , Lart-o f­
BAS IC: rexl poime1-, and th e slart-of- variabl es (e nd 
ol' BASlC Lext) point ' r. creen Sa \·e r sto res t·he e 
and Lh n po ints the m LO the start and e nd of Ll1 c 
sc ree n . On lin e 2::>0, a simple SAVE stores the 
sc reen on disk. After this, the BASIC po inte rs used 
a re resLO red the ir prev io us \'Zdu es by PEE Kin g 
them f'rolll Lhe locaLions in th e . eco ncl ·asse u e 
buffe r whe re th C)' we re sto red . 

If you \\'e re 10 try Lo 11 se \·a riablcs to : tore th e 
or igina l pointers, )' OU wou Id run in Lo tro ubl e wh e n 
iL ca me time to put th e m hack. B S IC gels HT)' 

confused abouL va riab l s \\'h e n th ese poimers a re 
redirected . .J usL for ru n , Lry pulling a STOP al line 
245 a nd lookin g al a f'ew var iables. 

The second pan of the program LOADs Lhe 
"scree n" fil e back o nto the ·c rec n . BAS lC kn ows 
whe re lo put it, bccallSe the firs! L\\'O b)'tC or a 
prog ram Ci le a rc wriu c n with Lhc load address of 
th program in Lh e com pu tcr's memory . suall )', 
this i · I024 , but for the screen it's 32768. The end 
of a program o n d isk i fo ll owed by three zero 
byLes, so BA IC knows whe n to sto p LOADing. 

I r line 3 l 0 w r a norma l LOAD, the program 
would slop execution right after LO ADing th 
screen. In addition, out-of-memory e rror would 
haunl yo u u ntil yo u typed NEW. Lucki ly, the re i a 
convenie nt B S IC firmware ro utin whi ch LO Ds 
th e urr nt fil e witho ut disturbing BASI C's d e li a le 
pointers. 

l a n think of a couple of uses for screen saver. 
One is as part of a n on-lin e help syst m. W hen the 
user asks for he lp, the curr nt sc reen i sa ved a nd 
the he lp m age di p layed . Whe n h or . he i 
done viewing th e help screen , the o ld screen ca n be 
re tared. Another use is for easy documentation of 

cree n formats. Maybe eve n frame-by-frame a n i­
ma ti o n? l wou ld be in terested in hea ring of a n y 
o ther id a . 

100 REM TO USE THI S ~N 40 - COLUMN SCREENS , C 
HANGE LINE 240 

101 REM POKE 42 , 232 
102 REM 
103 REM TO ADAPT TO 

ANGE LINE 310 ' S 
104 REM 
1 0 5 REM 
200 REM SAV E IT 

TO: 
AND POKE 43 , 131 

UPGRADE (3 . 0) BASIC , CH 
SYS TO 62242 

210 POKE900 ,P EEK(40) :POKE901 , PEEK(41) REM 
SAVE START BASIC TEXT 

220 POKE902 , PEEK(42) : POKE903 , PEEK(43) REM 
SAVE START VARIABLES 

230 POKE40 , 0 :POKE 41 , 128 REM 
POINT TO START SCR EE N 

240 POKE42 , 208 : POKE43 , 135 REM 
POINT TO END · SCREEN 

250 SAVE " @0 : SCREEN ", 8 
260 POKE40 ,P EEK(900) : POKE41 , PEEK(901) REM 

RESTORE POINTf.RS 
270 POKE42 , PEEK(902):POKE43 , PEEK(903) 
280 PRINTCHR$(147) 
290 REM 
300 REM LOAD IT 
310 OPEN1 , 8 , l ," ~ : SCREEN ": SYS62294 : C LOSE1 

320 GETC$ : IFC$ ="" THEN3 20 

ASERT 

Aid for Search and Retrieval of Text 

AVAILABLE FROM YOUR 
(::commodore 

DEALER 

Data Management Software from 
CFI ... computer solutions · 

201 West 92 St., 
New York, NY 10025 

~· 
tq,;MOG<><t­

http:POINTf.RS
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H ow to get 256 colors oul of)'ow·Atari. Last month , this 
three-jJart series o/1ened with a discussion of Atari 
Craj1hics. Part I I examines techniques involv ing color 
indirection and !oohs at thl' new CT/ A chi/Jin dr' fa.il. If 
you have one of the older machines, your dea ler should 
now have the new chip and can install it for you for about 
$60 (acco rding to Atari) . If your machine is still under 
warranty, the upgrade is free. 

Next month, this series concludes with several pro­
grams which. /m t CT/ A through its paces. 

Part II: 

Atari Video 
Graphics And 
TheNewGTIA 
Craig Chamberlain 
Birmingham. Ml 

Using Color Indirection 
With colo1· indirection, the number of diffe rent 
playfields is limited according to the number o f' 
bits per pixel , but the actual color/lumina nce of 
each playfield can be one of the 12 possibilities. 
T he data bits are used as a n index or offset into 
play fi eld color registers: 

COLORO $02C4 708 
playfield zero color register 

COLORl $02C5 709 
playfield one 

COLOR2 $02C6 710 
playfield two (used in modes 0 and 8) 

COLOR3 $02C7 711 
playfield three (used in color text modes) 

COLOR4 $02C8 712 
background color register 

T hese playfield color register use seven bits 

to select the color and luminance , as fo llows: 


D7 ,D6,D5,D4 color 

D3,D2 ,DI luminance 


DO not u sed 


BITS VALUE COLOR 

0000 0 gray (no color) 
0001 I light orange 
0010 2 orange 
0011 3 red orange 
0100 4 pink 
0101 5 purple 
OllO 6 purple blue 
0111 7 blue 
1000 8 blue 

1001 9 light blue 
1010 10 turquoise 
IOll 11 blue green 
1100 12 green 
llOl 13 yellow green 
1110 14 orange green 
1111 15 light orange 

Atari BASIC allows you to select a play fi eld 
color to draw in by using the COLOR stateme nt. 
T he colo1· register that corresponds to that play fi e ld 
can be changed by using SETCOLO R. 

Color indirection is a tool that should not be 
overlooked. It is possible to draw a deta iled figure 
on the screen with one play field , a nd then cha nge 
the color of the entire figure with just one com­
mand . For example, a printed message can flash in 
colors to attract auention. A "glowing" effect can 
be created by rapidly changing the luminance of a 
playfield while maintaining the ame color. Or, the 
playfield color can a ll be set to the same color/ 
luminance a the background. Figures dra\\'n \\ill 
not appea r until the playfield color registers are 
changed. By changing the registers one al a time, 
an an imat ion effect can be crea ted . Color indirec­
tion may sti ll not so lve the problem or having many 
co lors o n the scr e n at the same time, but it does 
afford possibilities that otherwi ·e would be difficult 
to achieve. 

In special instances, playfield color regi ters 
can be changed during the hor izo ntal blank , in 
which case a ll 128 color variations can be sho\\' n in 
one frame. T his requires the use of machine lan­
guage and still does not solve the problem of many 
colo rs on one scan line. Fortunately, expe rience 
has shown that for man y applications. three 
playfi eld co lors will be sufficie nt. 

Multiple Colors 
Ne\·ertheless, the re are time when man y co lors 
wou ld be desirable. T hi is where the GT IA Leps 
in. It should now be apparen t that 16 colors will 
req uire fo ur bits per pixel. This is very expen­
sive in terms of memory, so either pixel size 01· 
display memory will have to increase. Beca use 
ANTIC ha a limit on how much memorv it can 
access during one horizontal scan line, we have a 
limit on how much memory can be devoted to a 
screen . Therefore, resolution will have to suffer. 

Before we see what the memory limit is, we 
should mention the two modes which are exceptions 
to the above rules. Three things distinguish modes 
zero and eight from the normal modes. Each pixel 
is a half color clock wide ; a side effect of this is 
arti facti ng. T he background color now becomes 
the border , and the main part o r the sc reen is filled 
with playfi eld two. Finally, since the whole creen is 
now playfield two, the bit no longer tells which 
playfieldto use, but which luminance to use: 

http:dr'fa.il


Until you've entered the world of ZORK, you've never truly adventured underground. 
Both ZORK I and ZORK II are designed so that you'll experience their challenges in the 
most realistic sense. You can communicate in complete sentences rather than two-word 
commands, with the largest vocabulary and widest range of command options in the genre. 
Because ZORK's mysteries are the most intricate you'll ever encounter, it will take all 
your intellectual abilities to survive and emerge victorious from the underground. And 
because the challenges change w ith every move you make, each time you re-enter ZORK 
you'll face new 	intrigues. 

INFOCOM 

ZORKI 
The G reat Underground Empire confron ts you with 
perils and predicament rnnging from the mystc1·ious 
to the macabre, as you st1·ive to discover the Twenty 
Treasures of ZORK and escape with them and you 1· 
life' 
Cat No. 4067 Atari,32K,disk 

$39.95 
RO KLAN 

WIZARDS OF WOR 
Descend into the Dungeons with your squadron of 
Wan-ior to battle a host of monsters both ,·isibk and 
i1wisiblc - cvcn the W i:ard him ·df. Survi,·e the changing 
pallerns of mazes, figh t in the arena , the Worlord DLm"co n, 
and the Pit. Features simultaneou s one o r two pb~·u ac tio n. 
Cat No . 4090 Atari , 16K,disk 

$39.95 

INFOCOM 

ZORK II 
The Wizard of Frnbozz takes you into new depths of 
the subterranean realm . There you 'll meet the 
Wizard, w ho w ill attempt to confound you1· quest 
w ith h is capricious power . 
Cat No. 4068 Atari,32K,disk 

$39.95 
RO KLAN 

GORF 
A unique sight and sou nd adventure that enlists players 
into the lnterstdlar Space Fo1·ce fo r challenging ,·o~·agcs 
against the Goi-fian Empire . Your mission is to rcpd at1 acks 
by Droids . Antii;ravity !lambs, Antipart icle Lasas, 
Kamib:c Sh ips, Gods, Fighter , Subqua1·k ToqJedoes , and 
destrny the Goriian forces . 
Cat No. 4089 Atari , l 6K,disk 

•$39.95 

COMl'UTE! BOOKS 
Inside Atari DOS 

llill Wilkinson and his s taff at 
Optimi:ed Systems Softv~:are \Vere the 
developers o f Atari DOS 2.0S. In this 
book . they carefully desc ribe the 
s1ruc1urc and workings of 1h< DOS. 
\\'ith short chapters de,·otcd to each 
moduk . In ;tddi1ion to thcs~ dcscripti".: 
chapters, the book pr..:sc.nts che complete 
and commented source code listings for 
A1ari DOS 2 .0S. An ap!"'ndix ex plains 
the hook for th e non~ad,·anccd Atari 
own<r. C31 No. 4030 $19.95 

HOW TO ORDER 
Write n r phone. Pay by du~ck, M IC, 
VlSA . o r CO D (add S 1.50 for COD). 
(800)423-5387 (213)886-9200 
Offer expires AUG. 3 1, 1982 M eniion 
1his aJ and w< pay s hipping (Ul'S 
ground only). 

DISKETIE SALE 
Take your choice be tween two 
wp-quality brands of 5 1/, " soft­
sec tor, single-side diskettes. 

VE RBATIM 
DATALIFE 
(525-0 1-18 158) 
Cat No . 1147 

$30.00 

DYSAN 

( 104/l) 


Cat No . 3966 


$38.95 

DISK PROTECTOR 
CASES 

• Holds 50 diskettes 

• Attractive yet durable 

• Perfect for home or office 

Cat No. 2956 (5 1/4 ") 

$27.50 

I M/ELECTr{DNICS 

19511 BUSINESS CENTER DR. 
DEPT.GS 
NORTHRIDGE, CA 91324 

WHEN IN SOUTHERN CALIFORNIA, VISIT OUR RETAIL STORES 
1951 I Business Center Dr. 2301 Artesia Bl vd. 444 S. lndian Ave. 

Northridge, CA 91324 Redondo Beach, CA 902 77 Pa lm Springs, CA 92262 
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MODE BIT LUMINANCE REGISTER 
0,8 1 playfield one 
0,8 2 playfield two (no image) 

The colc~r pan of' plc.1yfie lcl one is ig11ored: 
o nl y the lu111111an ce data 1s used . If th e luminance 
\·alues of' pla )·ficlds Oll C a nd l\\'O arc th e sa me, the 
\Hiti.n g disappears. lodes ze ro and e ig ht use this 
spec ia l " hall color clock. one playfield color. two 
brig htness" arra ngement. Both modes have 320 
distin~l points of."lig ht hori zonta lly a nd ha,·e sing le 
sca n lrn c resoluuon . The o nl y d iffe1·ence between 
mode zero and m od e e ig ht is that th e first is a text 
mode and the second is a direct mapping mode. 
Mode zero uses a charac te r set and th e re by sa\'cs 
me mory: about I K is req uired for this mode . Mode 
e ig ht d <?cs n't use a characte r set, and requires 
approxmwtely SK. That is our disp lav memorv 
limit. T he A.tari -100/800 is not capabi'e of doin"r 
[)j\vlA to much more me mo n · th a n th e memor~ 
represented I)\' one telc,·isio;1 1'1·amc. · 

S i11 cc th e :. ha lf co lor clock, o ne colo r . two 
brigh~n css" mode is used by g rap hics modes zero 
a nd e ight. a ll the CTIA really does is prnvide three 
,·a1·iations on this mode. T hey a ll use the maximum 
m.e mory a rrangement used by mode e ight. so eac h 
o t th e three new mod es requires 8 K. J\11 of' th e ne w 
modes use four bit pixe ls , so th e horizontal reso lu­
tion goes from 320 (half colo r clock) to 80 (l \\'O 
color clock. a. in mode: fo ur a nd fi\'c). T he refore. 
the resolutio n fo r all three new modes is 80 b\' 192, 
for a tota l of' I :1360 point . One side effect or' 
cha ng ing only the horizonta l re. ol utio 11 is th at the 
pixe ls a re 110 lo nge r square. 

T h e ,\ i'\ TIC: instruction rc<ri ·tc r mode 11u111bc r 
for rhe m axim um me mory mocfc. (th e numbe r \'OU 

,,·ill !ind in the displ ay list) is $OF, 0 1· d ecimal I f>. IL 
is impo rta nt to unde rsta nd that th is numbe r indi ­
ca tes not 011ly mode eight. but a lso nin e . te 11. a11d 
e lc\·c n as \\'e ll. I11 fact. th e displav list f'or an v o ne 
of' these modes is ide ntica l Lo th e. d isp lay Ii ·1° l'or anv 
of the othe r . · ' 

Selecting Modes With PRIOR 
Ho\\· the11 docs :\.:\T IC kn o\\' \\·hich ol'the !'our is 
th e d esired 111ode:- The ans,,·e r is that ,\:\T IC 
ne ithe r k1w ,,·s nor cares: no m aucr which mod e is 
be in g used. ANTIC stil l has to d o th e sa me ,,·ork of' 
fe tchin g me mory. It's the GTIA that processes th e 
\'id co signa l: somehow the chip mu st be to ld \\'hich 
of' th e !'our modes is ,,·a nted . The CT I A hardwa re 
registe r PRIOR does exactly tha t. 

GPRIOR $026F 623 shadow 
PRIOR $D01B 53275 hardware 

T he t\rn most signilica nt bits (b its six a nd 
se,·en ) o f this register are the CT I.-\ specia l mode 
se lect bits . Here's ho \\' they are set. 

MODE BITS HEX DECIMAL 

8 00 00 0 

9 01 40 64 


10 10 80 128 

11 11 co 192 


For example. it is possib le to sw itch fro m a nv 
o ne o~ the fo u1· m odes to a nothe 1· simpl y by · 
cha ng ing th e va lu o f th e two select bits. 

Othc1· bits i11 CPRIOR serve differen t rum·· 
ti o ns. so ca re must be take n not to a lte r them. 
T hese othe r b its a llm~· n.w lti -color p l a~1e rs (bl c nclin g 
o n ove rla_p), se t c.~ I~ missiles Lo the color of' play li e Id 
th re~ to form a I~ f th p la yc r. and es tabli sh player/ 
miss ile and pla yf 1e lcl priorities. See the llrll'rlwrt/'/' 
Vlr11111rt! 	f'or furth e r info rmat ion . 

Now th a t we know how th e three new modes 
are similar, le t's find o ut how they a re diffe re nt. 

Mode 11 is the o ne luminance. 16 color m od e. 
T he O \'C r~ ll lu_mi11 ance is se t by th e background 
color. wh ic h , for this mode , defaults to a lumina nce 
o f' six , 1 ·;~ t h e r than th e t~sual zero. IL is now easy to 
d~aw rather.finel y detailed shapes in seve ra l colo rs 
without h~v 1ng Lo f~oo l around with the display list 
a nd macl~mc cod~ mtc1-rupl rou tin es. T he thi11 g I 
a m cspcc1a l.ly cx c: 1 ~ccl abo ut is going to make A pple 
owners e n vious. I he Apple has a 16 color mode 
with resolution of 40 by 48, called the " lo res" 
m od e. T he Atar i now has a 16 color mode, but the 
rcso l ~~tion is e ig ht time. g reate r than the A pple's . 

Sixtee n co lo rs d o present a problem. thmwh . 
since_the Gl~ l h as o nl v fo ur playficld color r~~ i s· 
ters. fherefore . mode 11 does not a ll o,,· co lo r 
indirection. T he color on th e screen is determ ined 
directly by th~ bit data. sw.1·ed in memory. acco rdin g 
to the cha rt g 1\'c n ear li er 111 the section on coloi· 
indirectio n . T he ' "tlu es in the fo ur color/luminance 
registers a rc igno1·ed. Som e may consider this a 
disadva m agc, but there is a be nefit too . ju st as th e 
play field co lor rcgiste1·s arc not used , ne ithe r arc 
th e pla y_e1:/missil.e color registers used. so by usin g 
players It 1s pos:1blc LO have 2 1 colors on th e screen 
al the sa me time. \\' ithout L~s in g display Ii Linte r­
rupts or other tricks. 

Producing 256 Colors 
~ I oele nine is th e o ne color, 16 luminance mode. 
T his mode \\'ill be used to crea te some excel le nt 
: i~ree c~ime~siona l effects a nd digitized pictures. 
1h e 	1.6 lun~ 1na n ccs'.when stacked vertica ll y by th e 
scan. l111e with eac h l111 e h av in g th e next brig htest 
lumma nce. b le nd so we ll th a t it is very clil'licult to 
see the di vision from o ne to the o th e r. The main 
co lor is set by th e background color. Weird thin gs 
hap pen wh en yo u cha n ge the luminance or th e 
background. A nothe r nice f'act is that h av in rr 16 
m a in colo rs with 16 lumina nce va riations m~a n s 
that the Atari is capab le of producing 256 co lors . 

One ad \'anced a pplica tion for mode nine is 

http:cspcc1al.ly


NOW AVAILABLE FOR THE APPLE II 


Ali Bab~ 

att~ tl1e fort\1 tl1ieves 

By Stuart Smith 

A fantasy role-playing adventure for 
Apple II and Atari Personal Computers. 

Encounter sultans, thieves, fierce and friendly 
creatures as you guid your alter ego, Ali Baba, 
through the thieve's mounta in den in an 
attempt to rescue the beautiful princess. 
Treasure, magic, and great danger awa it you! 
One or more human players can guide up to 
seventeen fr iendly characters through the 
many rooms, halls, and caves. Some characters 
wander around randomly, making eacl1 
adventure a littl e different. 

ALI BABA AND TH'.:: FORTY THIEVES is written in 
high reso lution color graphics and includes 
music and sound effects. Adventures can be 
saved to disk and resu med at a later tim e. 

Available for Apple II and Apple II Plu 48K or 
Atari 800 32K. 

On diskette on ly - $32.95 

FOR OUR COMPLETE LINE OF APPLE AND ATARI SOFTWARE 

PLEASE WRITE FOR OUR CATALOG 


ASK FOR QUALITY SOFTWARE products al your favo11le compuler store II ncces· 
sa ry you may order d1r ec1ly fromus Masi rCa rd and Visaca rdhold rsmay place 
orders by cal lingusil l 1213) 344 ·6599 Or mail your check or bankcard number to 
the address above Cali or ra res1d ntsadd 6', sales tax .Sh1ppmgCharges·W11h111 
North America order smust mcludeSI 50 for s 1pp1ng and handlmg.OutsideNorth 
America the ch rg or arr ma1I sh1pp1ng and handling 1s S5.00. Pay in US currency 

~QUJILfTY 
~SOFTWJIRE 

6660 Reseda Blvd.. Sui e 105. Reseda. CA 9 335 ( 213) 344-659 
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the display of digitized pictures. Digitization is a 
process by which a normal television picture such 
a from a station or vid eo recorde1·, can be analyzed 
and divided into different luminances. That infor­
mation ca n be sent to the computer and stored on 
disk for la te1· display. Mode nine , with 16 lumi­
na nces and rather high resolution, is able to repro­
duce such pictures with impressive quality. Thus 
far we have seen only four digitized pictures. They 
were apparently made b)' some people at Atari , 
and two of the pictures were, uh. for mature viewers 
only. Standing from a short distance, however, it is 
very difficult to tell if any of these pictures is com­
puter ge nerated o r not. I have never seen such 
quality on any other computer in the 400/800 price 
range without expensive additional equipment. 

lode ten is a cros between the other two 
modes; it allows eight colors plus the background , 
each with it s own lumina nce as in the primary 
modes. U nlike the othe1· t•vo modes, this one allows 
color indi1·ection , so it u. es the playfield and player/ 
miss il e 1·egisters for co lodluminance information. 
This chart shows how data values correspond with 
pla yfield registe rs. 

BITS VALUE REGISTER PLAYFIELD 

0000 0 704 PCOLRO 
0001 l 705 PCOLRl 
0010 2 706 PCOLR2 
0011 3 707 PCOLR3 
0100 4 708 COLORO 
0101 5 709 COLORl 
0110 6 710 COLOR2 
0111 7 711 COLOR3 
1000 8 712 COLOR4 
1001 9 712 COLOR4 
1010 10 712 COLOR4 
1011 11 712 COLOR4 
1100 12 708 COLORO 
1101 13 709 COLORl 
1110 14 710 COLOR2 
1111 15 711 COLOR3 

Only nine of the 16 possible data values cor­
respond to different playfields. Data values greater 
than eigh t just repeat playfields. For some reason, 
the background color is no longer set b. COLO R4, 
but instead by PCOLRO. The Ata ri BAS IC state­
ment SETCOLOR can't be used to change the 
player/missil e color regis te rs, so the eq uivalent 
POKE must be used . Fo1· any register the data part 
of the POKE is the color choice number mu ltiplied 
by 16. plus the luminance (refer to ead ie1· chart). 

The power of indirection is magnified when 
ei
~ 
trht main drawing

' 
color. can be used. T his mode 

is very usefu l for crea tin g motion effects. With 
nine co lm-/lumina nces and color indirection. mode 
te n ma y prove to be the most versatile of the three 
new modes. 

Compatibility Between CTIA And GTIA 
Remember that the CTI A only controls how the 
display is gene1·<ned. so a ll programs wrillen for 
the CT IA should run on a GT IA mach ine in the 
sa me way. T here can be no such thing as incom­
patibility. We have, howeve1·, come across one 
discrepancy between the CTIA and CTIA. The 
video signal ge ne rated by the GTIA is sh ifted one 
half' co lor clock, so co lo rs produced by anifacting. 
such as in POOL 1.5 orja\\'br akers, wi ll be differ­
elll. That is just a minor visual difference ; the 
important thing is tha t all softwa re shou ld be e n­
tirely com patible. Of course , yo u cannot ex pect a 
CTI A to gene rate these three new modes , but 
aga in the conflict is the display, not the program. 
In fact , I don't think it is even possible for 
the computer to tell whether it has a CT IA or 
CT IA in it. 

Because of the half color clock shift , it is no \\' 
possible for players and playlields to ovel"lap per­
fectl y, whereas with the CTIA they didn't. 

There are some cases where so ftw are will not 
nm on GTIA machin es. This is due l o the fact 
that some of the new computers with the GT IA 
also have a 1·ev ised (no bugs) operating system in 
them. Atari has made very clear which memory 
locations and vectors a re permanent and protected 
from any revisions. l fa program does not run on a 
GT IA machine, it is the softwa re's fault beca u e 
illegal entry points were used . 

One other conflict has appeared \\·hich reall y 
surpri eel me. We have discovered that a few pro­
grams written on CT I A machines carelessly set the 
GTIA special mode select bits of GPRJOR for no 
pu1·pose. Since these two bits do nothing on the 
CT IA, there was no problem. Bm there \\·as also 
no reason to involve them. When the same pro­
grams are run on CT I A, the acc iclemal bit etti ngs 
a ffect the displa . even though modes nine, ten . 
and e leven a re not used. T he function of those two 
bits has not been a secret. I figured out their func­
tion in July 198 1, when I read the OS source listing 
before I bought my Ata ri 800. The H rmhuare M(/11 ­

110/ has described the three "ne\\' '' modes in ap­
pendix H eye r since the manua l \\'as released. 

No Text Window 
There is a difference between the normal modes 
and the three new modes - the three new ones do 
not allow spl it screen (text window al bottom) 
configurations. If you remember how modes eig ht 
and zero are related. you should understand why. 
The mode used in the text winclo\,·s is mode zero , 
which follows the special "half colo r clock , o ne 
co lor, two lumina nce "arrangement. As stated 
above , having the mode select bits in CPRIOR set 
fm· a mode greate1· than eight causes mode zero to 



SO ... YOU THINK YOU'RE A SPACE ACE! 
Can you blast through the deadly asteroid fields? 
Can you survive robot space bombs? 
Can you handle invlslble Silurian space mines? 
Can you dodge a rotating death vortex? 
Can you defeat the alien battle cruisers? 

GOOD LUCK CHARLEY! 

Arcade Quality Graphics and Sound 

Relentless Non-Stop Action 

SO ... YOU THINK YOU CAN HANDLE IT? 
Try it , if you 're right , you 're a . .. SPACE ACE! 

A great new and challenging space game by Greg Young 

• Hi-res Graphics • Multiple levels of play 
• Requires 16K and all of the • Great Audio 

potential of the Atari™ 400/800 • Time limit options 
• Disk/Cassette • Bonus scoring 
• Joy stick 
• 100% machine language 

SEND CHECK OR MONEY ORDER TO: 

LONDON SOFTWARE 
374 Wildwood Avenue 
Piedmont , CA 94611 

$29.95 

Ph. orders (415) 893· 1090 
Vi sa/Mastercharge 
Dealer Inquiries Invit ed. 

Please add S 1 50 postage & handling Cahf residents add odd1t1onal S 1 95 ta it 

Atari 400 800 is a regis tered tradema1k o f Atari, 1nc 

ac t l"u11n y. t\ p li t sc ree n \\'o ulcl o nl y be po:s ibl e ira 
di spl ay li st inte rrupt wc r · in se r1 cdj11 s t before th e 
te ~t window a rea. T he imc rrupt rmni ne wo uld 
ha \·e Lo rese t Lo zero th e m o d e . e lec t b it.· in th e 
ha rdwar regi Le r PRI O R. no t the hado \\' registe r. 
T h e h ;1rclwar r g i. Le rwill th e n b reset 10 th e 
\·;du e o l"CPRI OR durin g th e ve nical bla nks r \' i 
ro utin e. 

T he three n e \,. mode see m Lo ha ndl e pla ye r/ 
mi ii ·to p lay fl Id o lli s io ns a littl e d i ffe re n t! ~ -. In 
m od ·s 7. ro a nd ig ht. a pl a~ · fie ld t\\'o co lli sio n is 
n agged wh e n ;1 playe r or llli ss ile hit s a pi xe l whose 
luminanc ' is o ntroll ccl bv CO LOR I ra th e r than 
the CO LOR2 fo r th e rnai;1 p l a ~ · fl e lcl . From \,·ha t 1 
ha \'C bee n ab le LO t ~ ll 1hu fa r. th c 1-c is no kind o r 
p b yfl c lci collis ion at a ll in modes nin · a n ! ·le \' ' 11. 
i\l o d e te n co lli s io ns \\'o rk o nl )· for pl a)1fic ld color.­
t h a t co rrespond LO Lh · us ual pl ay l'i e ld registe rs 
(COLOR I thro ug h CO LOR3). A lso . th e fac t thaL 
th e backirrounc! in this m o d e i · se t b \· PC:OLRO 
arc Cl. th e prio rit y o f playe rs a nd pl ; 1~ · fi Ids in 
so111 e case . In prior it \' . m o d e te n p l;iyfie ld co lor. 
PCO LRO throu g h PCOLR3 be ha ,·e like pl aye rs. 

T he CT IA still a llows o nl~1 e ig ht lumina nces 
o n th e no rm a l m od 

. 11 ne \,. A tari om puLe r · a rc be in g shipped 
\\'llh th e GTI A al no ex Lra cos t. T he C:TI J\ is no 
lo nge r I e in g produced. T h e n e \1· m ac hin es with 
the CTI A ha ve littl e vc llo w or white ticke rs that 

h <l\'C t he le u c r " (; "O il th Ill . T ho. or LI S who have 
o lder machin es \\'ith th e CTI A e<111 re p lace it with a 
C T I . T he pa n numbe r is CO I ..t 805. 

!!" yo u \\·a nt LO d o it yo ur · If'. it \1·ill be a s im ple 
matte r Lo re plac th e CT L . T h T IA i · o n th e . 
C P ca rd that p lu gs in to th mo th rl oard in ide 
th e Atari case. It's nol solde red in , so th e re place ­
m e nt o pe ra ti o n s ho uld Lake o nl 30 minutes if yo u 
ha ve ta ken yo ur co mpute r a 1 art be fore. In ·truc­
ti o ns a re su pp li cl with th hip . In th e mea ntime . 
if vo u cl n ·l ha\' th e CT I . d o n 't fre t. It wi ll be a 
\,·t'1 il c b · fo re mu ch o ftw, re r quirin g the ·hip i 
ava ilabl e. 

Do You Already Have The GTIA? 
If ~··o u \,·;mt 10 qui ckl y sec if' yo ur co m put r has a 
CTl 1\ , II ')' thi s: PO I-d~ 62'.:U-i-I (\\'hilc in the cl rau lt 
lllode. zero) . 

If' yo u h ;we th e CTI , th , s ree n will go b lac k. 
Othcr\\·i e. th e re \,·ill be 11 0 cha nge a nd~- u ' ll kn o \1· 
yo u '\' go t th CT I A. I f yo u ha ve th e CT I A a nd 
\\·am to see 16 co lo r. , try this. 

I 0 GRAPHICS I l 

20 FOR K=O TO 79 

30 COLOR K 

40 PLOT K,O 

50 DRAWTO K,191 

60 NEXT K 

70 GOTO 70 
 © 
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Telecommunications: 

Choosing A 
Modem: Part II 
Michael ED y 
Chief En eer1 

Edge T echnologv 
West Linn.OR 

Whe n conside ring the IHI I-C hase or a lllode m. one 
imponant issue is compatibility - what other 
mode ms can \ 'OU communicate \\· ith~ 

There a1:e th rec m;~ jor types of m od e ms cur­
rcntly a\'ai lable to th e general use r . T he 202 type. 
th e I 03. a nd a mode m that has been e n.ioying a 
recent increase in popu larity despite its high cost, 
the2 12A. 

The 202 mode m has been around fo1· some 
tim e. I t has rallcn OUL of ra\'())' rccemh· clue Lo th e 
complexit~ · of"itsoperation. lt require~-; so me 
amount or compute r contro l. Its main advantage is 
it s speed of" operation - up ro 1200 bits pe r second 
(bps), ,,·hid1 is equal to 120 characte r pe r second . 
Because it has ne \'e r rcce i\'Cd ,,·idc acceptance in 
th e general use r marke t, it also Le nci · to co ·t far 
more than it should . 

A Cassette Interface Is Practically A Modem 
or all th e t ypcs of mode ms, t lt e 202 has t h . pote ntial 
fo1 · be ing th e least cx pe nsi\'e due Lu its minimal 
ha rd ,,·a 1-c req u i reel tu co n ven th e cum pu ter d a ta tu 
be sent ove r the phone lin es. The g rea te r d egree of 
com pu tc r control ove r a 202 mod e m 's ope ra tion 
also lo\\'ers its cost. It is actuall y poss ible to build a 
202 f'o1 · lcss than $25 in parts. This would trans late 
to aro und $:)0 in high ,·olume production. and 
,,·o uld be c \·e n less if"it \\'ere inco rporat ed into a 
computer as ;1 basic part or its d e ·ig 11. In fact, man y 
comput l:TS actually !ta n : a similar circuit in th 111 

already: th e cassette int e rracc. · 
Althoug h th e e xact m ethod used for placing 

cl ala on a cassette ,·a ri es bet \\·een man u facru 1·ers. 
th e ba ·ic co m 'C rsio n req uire me nts a rc th sa me. In 
f'a ct. \\'it It a lit t lc bit of' \\'ork. it \\'Ou Id h ·quite pos­
sible LO con\T rl man y of the cassell c int e rfaces to 
communicate o \·e r tl1 c phone line. 

A disad\'antage of th e 202 mode m (in addition 
to its requirin g a hi g h d eg ree of comput e r conlrol ) 
is that it must he connected directly to the phone 
line. IL is not feasible to acoustically connect the 
202 type mode m throu gh th e te lephone handset. 
The di stortion ca used by th e c01w e rsion to sou nd 

and back e ffec ti vely limits th e speed of" CO l11111Ulli­
cation . Beca use of th e wideband tra nsmission 
characle ri stics of th e 202 type m od e m. this proble m 
is made eve n worse. 

A lt hough it is jJvssihll' to communicate acousti­
ca ll y with th e 202 Lype mode m , the distortio n 
effects limit th e communica tion speed to 330 bps 
<ll' less . This m a kes it less e ffi cie nt than the I 03 
type mode m. whi ch ca n a lso communicate a t :mo 
baud acoustically. but docs not ha ve the ·xtra 
comptiter control req uire ments. 

The 103 mode m , un like th e 202. 1·equires little 
01· no com pute r control. In its simplest form - as 
an acousti c couple r - no control at all is required . 
Placing th e phone ca ll and initiating th e co mmL111 i­
cations arc a ll pedormcd by the ope1-;Hor. The I 03 
is very aurac tive Lo the general use r beca use little 
or no prog ra mm in g is need ed . 

The 103 could a lso be connected direct ly to 
the pho ne line . but. aga in, it has the advantage of' 
requiring little or no co ntrol by th e com put.e r to 
ope1-ate it. The on ly rea l computer control that 
would be need ed wou ld be some software to gene1·­
a te a ca ll automaLicall if Lhat were wa nted . Some 
mode m s do not a llow a utomatic ca lling, whil e 
others provide for compute r contro l, and other 
fun ctions as well. 

The Most Popular Model By Far 
The I 03 mode m is th e most popu la r 111odc1n avai l­
able by q uit e a margin . This is a direct res ult o f its 
simplicity a ncl ease of use. The I 03 has an uppe r 
speed limit of operation of' 300 bps normall y. Some 
direct connect types . howeve r , ca n go up lo 600 
bps. 1 he t ·p ica I cost oft he I 03 is be t wee n $ I 00 to 

200, d e pe ndin g on quality and complexit y. Some 
of th e better direct connect I 03's ca n cost $300 to 

$-l-00 a nd offer man y fun cLions as we ll as increased 
re liability. 

The Io ;~ cannot communicale with th e 202 
l ype. The l wo mode m s do not use th e sa m e corn­
nnmica tions sche me. The 202 is generally a half" 
duplex while the I 03 is a full duplex mode m . V\ hi lc 
th e 202 c;1n communica te i11 full dup lex. it must 
have l\\'O phone lines to do so (one for e;1ch direction 
of" communica lion ). The I()'.) provid es the l'ull 
dup lex communications ove r a sing le phone. H ow­
e ,·e r , it need more circuitry Lo pe rform full duple x, 
a nd this is th e reason for its increased cost over 
th e 202. 

A More Expensive Design 
The lhird main mode m d es ign is th e 2 I 2/\ .. rhis 
mode m is more expensi\'e l han th e others, but it 
combines the fun ctio na lity or the 103 with th e 
speed ca pa biliLy of the 202. T he 2 12/\ cannot be 
acouslicall y connected to th e p ho ne line through 
th e te le phone ha ndse t, but it does not requ ire any 
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s pe cia l ·ompuLer co ntrol (u11l css LhaL 's d esire d ). 
The 2 I 2A cc11111 0L communicate wiLh Lh e 202. 

IL does, hcJ\\·eve r , have a m o d e of o p raLion \1·hi c h 
a ll o \\' s it LO co mmu11i catc with Lh c I 0 3 d e. ig 11 . I 11 
r·act , it. is t.\1·0 mod e m s in 0 11 c: Lh c I0 '.~ communica ­
tion s m c Lh o cl is c 11Lire ly diffe re nt from Lil e 2 I 2A 
m e thod . This a bility to communical wiLh Lh e 103 
typ e m odem as well as wiLh anothe r 2 12 i pan or 
th e rc;1so n fo r its po pula r il )' in spite or i1. high 
cost . 

T h e 2 l 2A ca n cost l"rom . ·soo to . I 000. This 
hi g h r cos t is du e prima ril y to the m e thod by whi ch 
it communicates. IL i in ac LU a liL y a compute r a nd 
mode m corn! i11atio11 . This is n ccessarv bcca u c 1h · 
2 I 2A n o t o nl )' co nvc ns 1h ~ da1a se nt t'o i1 in to th e 
a udi o s ig na ls which go over Lh e ph o n e lin e . but it 
a lso mu. L chang' th e \1·ay t he d ata is t ra n mitted. 
Th 2 I 2A i11te r11all y transforms asy nc hronous 
data that it rece ives into a s yn chronous dat a 
sLrea m . 

The I03 a nd 202 mod e m s u se a data con ve rs ion 
sch m ~ ca ll ed FS K (Freque 11 ry Shift Kr'yi11g) . Th e 
2 l 2A. however, u cs a diffc r c lll m e thod ca ll ed 
P K (11/iase Shiji 11:eyi11g) . FSK doe n oL requir a n 
sp ecial ha 1 d lin g oth r Lh a n c heck in g Lh aL th e 
maximum p eed o f ope raLion is n ot e xc cded . 

The PSK m ethod , h o weve r , r.equires that the 
data 10 be sent bes n chronize d to th e audi o s ig 11al 
LO be se nl. By d o in g- thi , Lh 2 I 2A is ab le Lo m ake 
more c!TecLi\'e use o f" th pho11 c li11 a 11d LO a llow 
!'o r tru e f'u ll duplex commu11icaLion s a l 1200 bps . 
The limiLaL ion h e re is thaL Lh e commun icaLion s 
m us1 occur al xac LI )' 1200 bps clu e LO th e co n \'Cr. ion 
rcq u 1 rem e n L. . 

Wh ·11 a 2 i 2/\ is o p e ra tin g in th e I 0 '.-1 m o d e . it 
re verts Lo th e FSJ\. m ethod to commu ni cate with 
th e I 0 3 d es ign . Wh e n pl ac in g a call with Lh e 2 l 2 A, 
th use r mus t te ll Ll1 e m ode m 11·hic h m o ck il i. Lo 
use ( I <U or 2 l 2A). \\he n th e 2 12 \i s rccc i\' in g a 
ca ll . h oweve r . it will au tornaLi call v cl c tc rrnin e whi c h 
typ e of mod e m it is co rnmuni ca Li'n g \\'ilh , s 11·itc h 10 
that m ode (unl ess it i told oth e n1·ise), and te ll Lh c 
u se r 11'11ic h mod e it h a , . e lec t cl . 

T he 2 I 2t\ ·;111 11 0L be aco usti ca lly con11 ec te cl 10 

th e pho11 ' lin e r·o r Lhc am e reaso n 1'ha1 1. he 202 
typ e c;u1110 L- l00 mu h cliswrrion is G ilt. c d by 1h c 
co1we rsion te le pho n e ha nd el a nd bv sound con ­
vers ion . S uch a connection wou lcl pr~>babl )' be 
poss ibl · if a conde11scr microphone \\'Cr'c in sLall ' d 
in th e 1) h o11c, but , since 110 one is m a 11u f'an uri1 w 

. ~ 

aco u sllca ll y coupl ~d 2 12A m o d e m , Lherc is n ol 
mu c h poim in t r ·ing this . 

Racal Vadic's 3400 

T h e r e is o ne m a 11ul'aclur r whi ch h as a tl c mpL ' cl Lo 
solve thi proble m . h oweve r. Raca l Va clic bui lds a 
mode m th ey ca ll a 3400 se ri es. This mod e m , while 

able 10 communica te aco u . ticall y ove r a Le le ph o ne 
handset , ca n on ly do so to a no Lh e r 3400. Th e 3400 
d ocs thi ~ by LL in g ye t a n o th e r communicatio n : 
sc h c m · whi c h is n o t compatible with a n y of th 
pre 1·ious ly m · nLi o n ecl m o d ·m . T h e 3-l 00 uses a 
PSK Ly pe ol' trans miss ion (li ke lhe 2 l 2A) . but iL 
u ses a pecia ll y desig n ed s truc ture 11·hic h m inimi zes 
t h e di . tort ion ca u eel by Lh c te le pho n e h a nd el. 

The 3400 -;m a l ·o he dir c Ll y conn ecte d to th e 
pho n lin e, a nd so me mod Is . abl · 10 commu 11i cat. 
11·iL11 1.h e I 03. a lso ha ve a mod e whic h a ll o ws Lh e m 
Lo communical \1·ith 212A's. Th e 3<100 is n o t in 
ver 1 wid e ·pread u . e a l Lhi · t ime, \1·hi h mi g hL I e 
du LO its in o mpa Lib ility with Lh c 2 l 2A. 

Wh e n d ec idin g whi c h m o d e m LO buy , it mi g ln 
be bes t not to co ns ide r th 202 unl c.-s ·o u h ave a 
s pe -ifi c need for it. It i · n o L in ge ne ra l u se a nd ca n 
o nl y communi a le with a n o Lh e r 202. T h e 103 is 
Lh c .111 os 1. common and le ast e xp nsi ve , butt.h e 
2 I 2A. whil e iL cos1 · m o re. has g r at r l'unctionaliLy. 
For po n ab ilit . 1.h c J0 3 aco us 1.ic co uple r is 1 robabl 
the bes t ch o ice s in ce iL ca n communica te wi1.h c ith r 
anot.h r I 03 or with a 2 I 2A. Tr th po n a bili1.y is 
u1111 cc ' ssa 1·y, a nd iL is ac ·e pLable to have the mod ' 111 

clirenly co nn ecte d LO Lh e phone lin e. th e n it b ­
co m es s impl )' a m aLLe r of d ecidi ng h o w mu c h yo u 
a re willin g to spe nd for f'un ctiona lity wh e n d ecidin g 
bc L11·cc n a 103 or a 2 12/\ d e ig n . © 

NtW liUmmuuunt ADD-ONS 

RAM·ROM: 


GETS RID OF SAFING ROM 

MX-910 CBM/PET RAM/ROM:

Allows multi ROM protected programs using 
the same socket to be put onto diskettetcassette, 
no need to insert protect ROM in socket after initial 
load, eliminates need for ROM switch box, write 
protect in software. decoded for dual ROM socket 
usage. 4K expandable to SK, easy internal CBM 
installation: $119.95 

MX-232 CBM/PET TO RS·232C 

INTERFACE: 


Low cost, bidirectional. 50 to 19,200 baud rate. full 
modem controls, parity allows for two RS-232C CBM 
ports, installs easily inside CBM: $199.95 

SX-100 IEEE-488/PET MODEM SOFIWARE: , 
Best 810 modem software, by 8010 developer, 
works with Source/Micronet/CBM to disk/CBM to 
CBM; Intelligent Terminal Software: $79.95 

MX-200 IEEE-488/PET PARITY 

MODEM/SOFIWARE


Talk to a host computer requiring parity. all features 
of SX232: $399.95 

MX-113 THEFT PROTECTION ROM: 
Plug in ROM. displays owner's name. etc. when 
computer turned on : 549.95 

ECX COMPU.TER COMPANY 
2678 NORTH MAIN ST. 

WALNUT CREEK. CA 94596 
(415)944-92n 

For additional new product information and catalog 
send self addressed, stamped envelope. 

http:acous1.ic
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For th l' THS -8() Color Co111/mll'I'. I of...'. <l'ilh 1'ilher 
r:·x11·1ufrd or \ '011 -L".\·lf'111frd BA.SIC. disk or la/Je ­
this /m1grn111 will show _\'1111th l' 1jfi•!'fs uf '10111 1' 1'111'/'gy 
('(Jl/Sl ' I'< 'fl/ /1111 . 

Energy Monitor 

Lin on s c IOS Olli 
Gree s oro. NC 

Si11cc e ncrg \' costs h;1,·c bee n of' m~~jor co11 ce rn to 
m a n y peop le i11 tli e past re,,· vcars, herc.:'s a BAS IC: 
program th ;1t has helpe d m e c ,·a lu at c Ill\ ' e nc ro·,· 
costs and cons11111p1ion. The prng ra m he lps , . u~; 10 
d e te rmin e i ('those conse n ·a tioll cha1wes th a t \'OUtJ , 

ma\· have 111;1clc o ,·cr the past year arc 111 caningf'ul. 
The prog r;1111 kee ps track of' c n c rg~· cost and 

rnn:•;u1~1ptirn1. Th e first thing ~ ·ou wi ll prnbab l ~ · 
noucc 1s tha t \\'h e n e ne rgy consumption has re­
main ed the same from vear to ,·ear th e cost of' that 
~ ncr~,. l~as i~ tereased . -th is a\\' ;; re ness is e no ugh i11 
llsclf to 1nsp11T consc n ·a1io11 measures. i\ l ; ~jor 
cha nges to a ho111 e (s torm windows, ,,·cathe r st.rip ­
ping. more i11 sulat ion ) can be va lidated \1·ith thi 
prog ra111 . Pi ck periods that ha,·e th e same numbe r 
of' da~ · s \\·ith sim ilar hea ring or coo lin g-. 

T he program \\'as origi nal I ~ · \\Till e 11 on a I ()I\. 
Radio Shack Color Computer without Ext e nded 
B . .\SIC. and it used a cassette record e1· for DATA 
storage . Energy lonitor now uses a disk drive. 
Howe ver, the program shou ld wm·k with few 
changes O il an y compttte r th a t has al least 8K or 
use r memory a\·ai lablc and uses l\ lic rosof't BAS IC: . 

Ir you (i'on "t u sc a disk dri\'C, I wi ll point ro 
\1·liat mudilications vou will ha,·e to make to u se a 
cassc tlc i·ecordc r. -r"h cse modi li c 1 ti o ns \1·i 11 be 
direct ed to\\'ard th e Color Computer \\'ith at. least 
8 K ol' user 111 cmorv \\'ith o r \\'it hout l::x tc nde d 
B,\ S IC. ll' you ha,:e a diffe re nt compute r. please 
cltcck ,·our man ua l 011 ho,,· LO store d a ta 011 

GIS SCll e . 
Herc arc the changes for th ose who have 

cassette recorde rs: 

For Cassette Users. 

120 PRINT"6-READ OLD MASTER FILE":PRINT:"FR 
OM CASSETTE " 

140 PRINT"8-WRITE NEW 'MASTER FILE":PRINT:"T 
0 CASSETTE'' 

6 50 PRINT " PRESS THE RECORD AND": PRINT "P LAY ­
KEY ON CASSETTE" 

670 	OPEN"0" , #- 1,TS:PRINT#-l , K:K=l : L=N 
7 00 FORJ=KTOL:PRINT#-1,DS (J) ,A( J ) , B(J ) ,C (J) 

,D(J) , E(J) , F(J) , G(J) :P RINTJ : NEXTJ 
710 CLOSE 
720 PRINT : PRINT"P RESS THE CASSTTE " :PRINT"ST 

OP KEY" 
750 PRINT"PRESS THE PLAY KEY":PRINT " ON THE ­

CASSETTE" 
790 OPEN"I",#-1,TS:PRINT"READING FILE: "TS : 

INPUT# -1,N 
820 FORJ=lTON:INPUT#-1 , DS (J) , A(J) , B (J) ,C(J) 

, D(J) ,E (J) ,F (J) , G (J ) :PRINTJ:NEXTJ 
840 	CLOSE 
850 	PRINT:PRINT"PRESS THE CASSTTE" :PRI NT "ST 

OP KEY" 

10 REM UT ILITIES 
20 REM BY STEVE CHASTAIN 1/ 31/81 
3 0 CLEAR 200 
40 MW=2 0 : MR=20:N=0 
50 DIMDS(MR) ,A(MR) , B(MR) , C(MR) ,D(MR ) , E(MR) 

,F (MR) ,G( MR) ,W(M R) , WW(MR) ,X( MR) , XX 
(MR) , y (MR) , yy (MR) , z (MR) I u (MR) 

6 0 R=0:S=0 : W= 0:WW=0 : X=0 : Y=0 : YY=0: Z=0 
65 CLS : PRINT"UTILITIES ": PRINT : PRI NT"COMMAN 

D LIST # l " 
7 0 PRINT"l-DISPLAY WATER COST AND UNITS" 
8 0 PRINT"2 - DISPLAY GAS COST AND UNI TS" 
90 PRINT"3-DISPLAY ELECTRI C COST AN D" 
95 PRINT"UNITS" 
1 00 PRINT"4-DISPLAY TELEPHONE COST " 
110 PRINT"5-DISPLAY UTILITIES COSTS AND " 
115 PRI NT" UNITS " 
120 PRI NT"6 - READ OLD MAST ER FIL E FROM DI SK" 
130 	 PRINT"7-INPUT NEW DATA" 
140 	 PRINT"8-WRITE NEW MASTER FILE TO DISK " 
1 50 	 PRINT"9-TERMINATE PROGRAM":PRI NT 
160 INPUT"ENTER COMMAND BY NUMBER" ; R: IFR< l ­

OR R>9 THEN 60 
170 ON R GOSUB 970 , 1170 ,1 370 ,1 570 , 520 , 740 , 1 

80 , 630 , 8 7 0 :G OT060 
180 	 IFN=MR THEN510 
190 PRI NT:PRINT"ENTER THE FOLLOWI NG DATA AS 

REQUESTED" 
200 PRINT"-DATE(l/31/81)" 
21 0 PRINT"-WAT ER COST " 
220 PRINT"-WAT ER UNITS" 
230 PRINT" - GAS COST " 
2 4 0 PRINT"-GAS UNITS" 
250 PRINT"-ELECTRIC COST" 
260 PRINT"-ELECTRIC UNITS " 
270 PRINT"-TELEPHONE COST" 
280 N=N+l:PRINT:INPUT"DATE";RS:RS=LEFTS(RS, 

8 ) ; DS (N) =RS 
290 INPUT " WATER COST";R: A(N)=R ;IFR<0 THEN30 

0 
300 INPUT " WATER UNITS "; R:B(N )= R; IFR< 0 THEN3 

10 
310 	 INPUT"GAS CO ST";R:C(N)=R;IFR<0 TH EN3 20 
32 0 	 IN PUT"GAS UNITS"; R:D(N)=R : IFR <0 THEN330 
330 INPUT"ELECTRIC COST" ; R:E(N)=R ; IF R<0 THE 

N340 
340 INPUT"LECTRIC UN I TS";R:F( N)=R ;I FR<0 THE 

N350 
350 INPUT"TELEPHONE COST" ; R: G(N)=R ; IFR<0 TH 

EN 35 0 
360 PRINT:PRINTTAB(l);"CHECK";TAB(7);"DATE: 

";DS(N) 
370 	 PRINTTAB(7);"WATER COST:";A(N) 
380 	PRINTTAB(7) ;" WATER UNITS: "; B(N) 
390 	PRINTTAB(7);"GAS COST:";C(N) 
400 	 PRINTTAB(7);"GAS UNITS: ";D( N) 
410 	 PRINTTAB(7);"ELECTRIC COST :"; E(N) 
420 	 PRINTTAB(7);"ELECTRIC UNITS:" ; F(N) 
430 	 PR INTTAB(7); "T ELEPHONE COST :"; G(N ) 
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440 PRINT:PRINTTAB(7)"-IS INPUT O. K.?-":PRI 

NT 


450 INPUT"(Y=YES,N=NO,F=YES AND FINISHED)"; 

R$:R$=LEFT$(R$,l) 


460 IFR$="N" THEN N=N-l:PRINT:PRINT"REDO LA 

ST DATA":GOT0280 


470 IFR$="F" THEN RETURN 

480 IFR$<>"Y" THEN440 

490 IFN=MR THEN510 

500 GOT0280 

510 PRINT:PRINT"*** NO MORE DATA ALLOWED*** 


":GOSUB940:RETURN 
520 IFN<l THEN PRINT:PRINT"*** NOT ENOUGH D 

ATA***":GOSUB940:RETURN 

530 FORJ=l TO N 

540 W=W+W(J):WW=WW+WW(J):X=S+X(J):XX=XX+XX( 


J):Y=Y+Y(J):YY=YY+YY(J};Z=Z+Z(J) 

550 U=(W+X+Y+Z) 

560 NEXTJ:K=-l:L=0 

570 K=K+2:L=L+2:IFL>N THEN L=N 

580 CLS:FORJ=K TO L:PRINT@96,"GAS";TAB(l4)" 


COSTS";TAB(26)"UNITS":PRINT@64, 
"WATER";TAB(l4);W;TAB(26);WW:PRINT@96," 
GAS";TAB(l4);X;TAB(26);XX:PRINT@l28, 
"ELECTRIC";TAB(l4);Y;TAB(26);YY 

585 PRINT]l60,"TELEPHONE";TAB(l4);Z 
590 FORQ=0 TO 3l:PRINTCHR$(45); : NEXT 
595 PRINT]224,"TOTALS";TAB(l3);U 
600 NEXTJ:PRINT 
610 IFL<=N THENPRINT"HIT ANY KEY FOR COMMAN 

D MODE":GOSUB950:RETURN 
620 PRINT"HIT ANY KEY TO CONTINUE":GOSUB950 

:GOT0570 
630 IFN<l THEN PRINT:PRINT"*** NO DATA TO W 

RITE ***":GOSUB940:RETURN 
640 	 R$="WRITING":PRINT 
660 INPUT"NAME FOR FILE";T$:K=N:IFN>MW THEN 

K=MW 
670 OPEN"0",#1,TS:WRITE#l,K:K=l:L=N 
680 IFN>MW THENK=N-MW+i:PRINT"-ONLY LAST";M 

W"VALUES WILL BE WRITTEN" 
690 PRINT"WRITING FiLE:";T$:PRINT" RECOR 

OS #"; 
700 	 FORJ=K TO L:WRITE#l,D$(J),A(J},B(J),C(J 

) , D ( J) , E ( J) , F ( J) , F ( J) , G ( J) : PR I NTJ : 
NEXTJ 

710 	 CLOSE#l 
730 PRINT"PRESS THE KEYBOARD'S ENTER KEY.": 

GOSUB950:RETURN 
740 R$="READING":PRINT 
780 INPUT"NAME OF FILE ";T$ 
790 OPEN"I",#l , T$ :PR INT"READING FILE: ";TS: 

INPUT#l,N 
800 IFN>MR THEN PRINT"*** TOO MANY FILES ON 

DISK ***":END 
810 PRINT"READING RECORDS # "; 
820 FORJ=l TO N:INPUT#l,D$(J),B(,1),C(J),D(J 

) ,E(J) ,F(J) , G(J) :PRINTJ:NEXTJ 
830 PRINTN ;" DATA RECORDS READ" 
8 40 	 CLOSE#l 
860 PRINT"PRESS THE KEYBOARD ' S ENTER KEY.": 

GOSUB950:RETURN 
870 END 
940 FORQ=l TO 1000 : NEXTQ:RETURN 
950 B$="":R$=INKEY$-IFR$=B$ THEN950 
960 RETURN 
970 CLS:PRI NT"WATER":PRINT:PRINT"COMMAND LI 

ST # 2" 
980 PRINT"l-DISPLAY WATER" 
990 PRINT"2-RETURN TO COMMAND LIST # l" 
1000 INPUT"ENTER COMMAND BY NUMBER";R:IFR<l ­

OR R>2 THEN970 
1010 ON R GOSUB 1020,lll0:GOT0970 
1020 IFN<l THEN PRINT:PRINT"*** NOT ENOUGH D 

ATA ***":GOSUB1140:RETURN 
1030 FORJ=l TO N 
1040 R=A(J}:S=B(J):W(J)=R:WW(J)=S 
1050 W=W{J}:WW=WW(J) 
1060 NEXTJ : K=-3:L=0 
1070 K=K+4 :L= L+4:IFL>N THENL=N 
1080 CLS:PRINT"DATE";TAB(l4);"COST";TAB(26); 

"UNITS" 
1085 FORJ=K TO L:PRINTD$(J);TAB(l4);A(J);TAB 

(26) ;B(J) ;NEXTJ:PRINT 
1090 IFL=N THEN PRINT"HIT ANY KEY FOR COMMAN 

D MODE ":GOSUB1150:RETURN 
1100 PRINT"HIT ANY KEY TO CONTINUE":GOSUB115 

0:GOT01070 
1110 GOT060 
1120 R$=INKEY$:IFR$=B$ THEN 1120 
1130 RETURN 
1140 FORQ=l TO l000:NEXTQ:RETURN 
1150 B$="":R$=INKEY$:IFR$=B$ THEN 1150 
1160 RETURN 
1170 CLS:PRINT"GAS":PRINT:PRINT"COMMAND LIST 

# 3" 
1180 PRINT"l-DISPLAY GAS" 
1190 PRINT"2-RETURN TO COMMAND LIST # l" 
1200 INPUT"ENTER COMMAND BY NUMBER";R:IFR<l ­

OR R>2 THEN 1170 
1210 ON R GOSUB 1220,1310:GOT01170 
1220 IFN<l THEN PRINT;PRINT"*** NOT ENOUGH D 

ATA ***":GOSUB1340:RETURN 
1230 FORJ=l TO N 
1240 R=C(J):S=D(J):X(J)=R:XX(J)=S 
1250 X=X(J):XX=XX(J} 
1260 NEXT J:K=-3:L=0 
1270 K=K+4:L=L+4:IFL>N THENL=N 
1280 CLS:PRINT"DATE";TAB(l4);"COST";TAB(26); 

"UNITS" 
1285 FORJ=K TO L:0PRINTD$(J);TAB(l4);C(J);TA 

B(26);D(J) :NEXTJ:PRINT 
1290 IFL=N THEN PRINT"HIT ANY KEY FOR COMMAN 

D MODE":GOSUB1350:RETURN 
1300 PRINT"HIT ANY KEY TO CONTINUE":GOSUB135 

0:GOT01270 
1310 GOT060 
1320 R$=INKEY$:IFR$=B$ THEN 1320 
1330 RETURN 
1340 FORQ=l TO 1000:NEXTQ:RETURN 
1350 B$="" :R$= INKEY$:IFR$=B$ THEN 1350 
1360 RETURN 
1370 CLS:PRINT"ELECTRIC":PRINT:PRINT"COMMAND 

LIST # 4" 
1380 PRINT"l-DISPLAY ELELCTRIC" 
1390 PRINT"2-RETURN TO COMMAND LIST # l" 
1400 INPUT"ENTER COMMAND BY NUMBER";R:IFR<l ­

OR R>2 THEN 1370 
1410 ON R GOSUB 1420,1510:GOT01370 
1420 IFN<l THEN PRINT:PRINT"*** NOT ENOUGH D 

ATA ***":GOSUB1540:RETURN 
1430 FORJ=l TO N 
1440 R=E(J) :S~F(J) :Y(J)=R:YY(J)=S 
1450 Y=Y(J):YY=YY(J) 
1460 NEXTJ:K= - 3:L=0 
1470 K=K+4:L=L+4:IFL~N THEN L=N 
1480 CLS:PRINT"DATE";TAB(l4);"COST";TAB(26); 

"UNITS" 
1485 FORJ=K TO L:PRINTD$(J);TAB(l4);E(J);TAB 

(25);F(J):NEXTJ:PRINT 
1490 IFL=N THEN PRINT"HIT ANY KEY FOR COMMAN 

D MODE" :GOS UB1550:RETURN 
1500 PRINT"HIT ANY KEY TO CONTINUE":GOSUB155 

FiLE:";T$:PRINT


0 : GOT01470 
1 510 GOT060 
1 520 R$=INKEY$:IFR$=B$ THEN1520 
1 530 RETURN 
15 40 FORQ=l TO 1000 : NEX TQ:RETURN 
1550 B$= "": R$=INKEY$ : IFR$=B$ THEN 1550 
1560 RETURN 
1570 CLS :PRI NT "TEL EPHONE ":PRI NT :PR INT" COMMAN 

D LIST # 5 " 
1580 PRINT"l-DI SPLAY TELEPHONE" 
1590 PRINT"2 - RETURN TO COMMAND LI ST # l" 
1 600 INPUT"ENTER COMMAND BY NUMBER "; R: IF R<l 

OR R>2 TH EN1570 
161 0 ON R GOSUB 1620 ,17 10 : GOT015 7 0 
1620 IFN<l THEN PRINT :PR INT " * ** NOT ENOUGH D 

ATA ***": GOSUB1740 : RETURN 
1630 FORJ= l TO N 
1640 R=G(J ) : Z(J)=R 
165 0 Z=Z(J) 
1660 NEXTJ: K=- 7 : L=0 
1670 K=K+8:L= L+8:IFL >N THE N L= N 
1 680 CLS:PRINT" DATE ","C OST" 
1685 FORJ=K TO L :PRINTD$(J) , G(J) ; NEXTJ :P RIN T 
169 0 IFL=N THEN PRINT " HIT ANY KEY FO R COMMAN 

D MODE ": GOSUB1750 :RETU RN 
1700 PRINT " HIT ANY KEY TO CONTINUE ": GOSUB175 

0 : GOT01670 
1710 GOT060 
1 7 20 R$=INKEY$ : IFR$ *B$ THE N1 7 20 
1730 RETU RN 
1740 FORQ= l TO 1000 : NEX TQ: RE TU RN 
1750 B$= "": R$=INKEY$ :IFR$=B$ THEN1750 
1760 RETURN © 

@~~'610~1313~~!0 
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:PROUDLY PRESENTS: AFFORDABLE" 
ATARI® . 

SOFTWARE 
ANDROID ATTACK 

PlCHT YOUR WAY THROl.K;H L EV ELS OF 

DEADLY AN DRO! D GUARDS TO SAVE TH E 

RUNA'JAY NUCLEAR RE.ACTOR , THES TRY 

T:> SAVE YOURSELF I 


A PAST , PRANTiC CHASE AROU~D THE 

SCREEN TAYl N:t T O CATCH 5011 £ CP.AZY 

CREATURES . I P YOU CATCH THE 

' • SUPER- AA AHRRGCC 1 • , YOU ' LL CE! A 

SUPER BONUS , 8 \JI' OON 1 T GET POISONED ! 


STARBRSE ASSAULT 

HOW L ONG C.\N YOU PROTECT YOUR 

STAR!IASE PhO• THE ATTACKING ALI~ 

AJllWlA? EACH HIT WEAKENS YOUR PORCE 

Pl£1.D RI NGS AHO NOW THEY ' RE A'I'TACK!tiG 

PIYE AT A TlllE I 


POR 16! CASSBITB OR 2 4 K DI SK 
• P.A.ST• ACTI ON , SUPER GaA.??iICS , ONLY $ i8.9 5 £;.c :: 
PUA.5£ ADO t 2 .oo PER OB.DER ?OR SH1?P: r;c. 

Ilfl'RODUCTORr OPPEi!, 

;~~0~p~8~c~c~~ , rAKE Pret::selland Software 

2005 A WHITTAKER AD. 

YPSILANTI, Ml.48197 

ATARI 

400 


4 aKE~~tw~6N 


ORDER 1
FACTORY 

DIRECT 
 24.~E§

RETAIL 
$139.95 

WHY BUY OUR NEW. STATE-OF-THE-ART 48K 

MEMORY EXPANSION KIT FOR YOUR ATARI 

400? JUST ASK A FELLOW AT ARIAN ... 


"Thank you for the shipment of the 48K memory 

expansion kit for my Atari 400. I found your kit 

very well documented, easy to assemble, and 

very well designed. I was previously using a 

32K board which left a series of vertical lines 

on the left half of my TV. My hat is off to you 

for providing an affordable, quality product to 

make my computer even more enjoyable than 

before. " 


Gary Nance 

Spokane. Washington 


THANKS GARY, WE COULDN'T HAVE SAID 

IT BETIER OURSELVES !!! 


DEALERS : 
IN THE EAST CONTACT: JERSEY SYSTEMS 


(800)526-3647 

IN N.J. - (201)287-9462 


IN THE SOUTHWEST: CHANNEL 3 PRODUCTIONS 

(214)596-0454 


ATARI IS A REGISTERED TM OF ATARI INC. 


ADD $2.00 FOR POSTAGE AND HANDLING. 

SEND CHECK OR MONEY ORDER TO: 


D~NAMIC TECHNOL091ES 

P.O . Box 351 

ALLEN, TEXAS 75002 

TEXAS RESIDENTS ADD 5% SALES TAX 

. (214) 542-6012 

• ORDER 7 DAYS A WEEK 24 HOURS A DAY I e;s:,;J 
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A11i111ale _vuur Atari jll(/yns - this set of jJrogrr1111s rrl'llles 
!ht' il/11sion of molio11 11si11g only j(J ur dra wings. A 11d it's 
si111jJ/e lo add rulditio11([/ jJ/ayns whirh ('(/// ('(/Ch 111 0-ut 
iII(/ I ' j)(' II(/I' ////_)'. 

Animati·on And 

P/M Graphics 

Tom Sok and Sid Meier 
Baltimore 

Yo u ' re a lread y fami liar wilh the Ala ri 's ability to 
rapid! )' move a playe r from o ne loca ti o n to anothe r. 
But th e re a rc man y tim es whe n you wou ld like to 
do mo re than simpl y move a p laye r; you 'd like to 
g ive it life like mo tio n . o r a nima tion. Spe nd a kw 
minutes and learn how \'O U can achie, ·e th ese effec ts 
\\'ith fa r less e ffo rt th an· yo u might ha ,·e imagined . 

T he a n o f b r ingi ng li fe to still pictu1-cs is much 
o ld e r th a n man y or l JS rea lize. T he productio n of 
books which conta ined mm·in g pictures was \\'e ll 
es tab lished before the i1we nt ion o f th e motion 
p in u re ca mera a nd projecto r. The effect of movin g 
pictures was tvpical l v accom p li shcd by ra pid Iv 
!lipping tlu: pages 0 1';1 boo kl e t cont a inin g simple 
ch;1rac te1· drawin gs. ma kin g them seem to spring 
to Ii fe . 

\ \ 'a lt Disne \· a nd num ero us o th e r a nima tors 
ha,·c produced ·thi s illusion of mot io n b)' dra\,·ing 
se ries o f pictures in which each pict urc d ifTtTS 
f'rom th e previous one onl y in a \'e r y small d e tail, a 
subtl e di sp lace me n t of each moving e le ment. T he 
p i c t .u re~ a re th e n photog ra phed for subsequ e nt 
p r OJCC! I<)]] . 

For cxa mplc. an anima to r dra \\·s a man " ·ho 
a ppea rs to ra ise his ar m away fro m his side . using a 
seque nce o f drawin gs. The first dra \\·ing \\'Ould 
sho"· th e ma n fac in O' \'O U \\' ith bo th a rms at his 
sides . T he second piciu1-c di ffe rs o n ly in that one 
arm is no w slig htl y awa y from the man 's sid e. Thc 
next picture sho ws the arm slig h tly l'un hc r awa~1 , 
a nd so on thro ug h th e sequ e nce o f dra\\·i11 gs . 

Animate With Only Four Drawings 
1\ s each picture in th e se ries is vi ewed in ra pid 
succession . by fl ippin g throug h th e stac k o r 
dra\\'in gs . the fi g ure appea1·s to be ra ising his a rm 
a \\'a y rro m h is side . A mo tion picture fi lm consists 
of an analogo us seque nce or pictures which a lso 
provide the illusio n of' mori o n whe n they a rc pro­
j ected and vie wed i11 ra pid successio n. 

, s \ 'O U can we ll imagine, a ve rv la rge number 
o f dra\\'in gs is requ ired tco p roduce' eve1\ a re la ti\'e ly 

short mo ti o n p icture sequence. Since yo u'r e not 
a bo ut to ad a pt Fantasia for the sma ll screen attached 
to yo ur Ata r i. we will sho w you a way to use o nl y 
four drawin gs, re pea ted in a c clica l pa tte rn , to 
produce the illusion o f mo tio n . T his is a ver y e ffec­
tive shortcut which ma kes it practica l to adapt th e 
a nimato r's techniques to yo u1· BAS IC program. 

1 ow for some Ata ri a nim aLion . There is no 
ques tio n th a t our a rti stic crea tivity and gra p h ic 
tal ents may neve r ri va l th ose or Walt Disney, but 
we will e ndeavor to ada pt the basic a nimatio n 
technique wh ich he popula rized in o rde r to moYe 
fo ur "cowbovs" fro m rig ht to le ft across vour te le­
,·isio n scrcc r{. to tall y o ut o f' step wi th each othe L 

For ill ustra ti ,·e pu 1·poses we 'II begin by 1110 \·i ng 
on ly o ne cO\dmy. Program I accomplishes this 
objective by u ing the a uto ma tic p layer-mi~s i l e 
g raphic ma nipula tion o f th e ve rt ica l blank mte rrupt 
rou1 ine which we discussed in COMPUTE!, Fe bru a r y 
1982 . #2 1. T hose o f o u who have c m e recl th 
example prog ra m in ~ h a t article " ·ill be pleased to 

know it alread\' conta ins th e ani ma tio n fea tures 
d escribed he r~. 

Prog ram 2 adds com p lexit y to th e o ne co\\' boy 
p rogram , illustrating the asy nchro no us movcm ' Ill 

of fo ur p laye rs. De ,·e lo pin g a n unde rstanding o f 
the mo re complex progra m won't be too diffi cu lt 
o nce yo u've g ras ped the concepts in Program I. 

Reviewing Vertical Blank Interrupts 
An e le me11ta r y unde1·stancling of' o ur ve rtical bla nk 
inte rrupt routine, V BLA N K Pl\ f, is a pre requisite. 
He1-c WC \\'ill re vi e \\· hi ghli g hts or our pre\·io us 
art icl c . 

\ ' BL \ K Pl\ ! is a m ac hin e lang uage sub­
routin e \\'hich occ upi es a po rtio n of me mo1·y page 
six. It is init ia li zed by a sing le BAS IC USR fun ctio n 
ca ll \\'hich ca uses VB L AN K PM to no tifv th e 
o pe ratin g syste m of bo th its p rese nce a 1~ d its d es ire 
to be a uto ma tica ll y in voked during each ,·e ni ca l 
bla nk int e rrupt. 

Prio r to initi a li za tio n , a ~ K (2048) byte me mo ry 
a lloca tion must be mad e for th e sto rage of players , 
a nd th e playe rs must be draw n. Fo llowing ini t iali ­
za tion . a POK E o f th e x-axi s (hori1.onta l) and y-axis 
(ve rtica l) screen coord in a tes is a ll th a t is required 
to cause a p layer to be automatica ll y moved du1·ing 
the next ve rti ca l bl ank pe r iod . o r a ppnnirn a tely 
even · 1/60 of' a second . 

.Not menti o ned in th e prev io us anicle is th e 
fact th a t \'BLAN K PM has a n a nima ti o n feature 
just waiting to IJl'ing life to yo ur p layers. All you 
need do is supply a few mo re drawings. The dra w­
ings a nd th e curre nt di spla y image a1·e conta ined 
in th e 2 K byte sto rage block. 

Players Are Stored As Separate Images 
Fig ure I d e picts the m e mo r)· a lloca ted fo r the 
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storage or players (see line 1030 in Program I; 
memory allocation is explained in our earlier ar­
ticle) . Th current displa)'ed image of player zero 
res ides at location Pf\,IBA E + I 024 through 
PM BASE+ 1279 ; player one's homestead is 
PMBASE+ 1280 through PMBASE+ 1535, and so 
on for the other two players. 

To achieve the animation, yo u need more 
than one image of each player , o th e lowe r I K 
(I 024) locations (Pf\IBA E through 
PM BASE+ I023) of th e 2K byte storage block are 
used to hold the necessa ry set of drawings. Each 
playe r 's drawings are stored in an a rea or memory 
beginning al a location which is I K bytes below 
(lowe r me mory address) the playe r 's position in the 
upper I K portion of the 2 K byte storage block. A 
drawing is copied to th e upper lK portion by 
VB LAN K Pf\[ \\·hen it is to be displayed. As a matte r 
or fact. yo u wo n't dra\\. a n)' thing a l a ll i11 th e upper 
I K locations but wi ll let VB LANK PM loo k after 
th is chore fo 1· you . 

For example , all of the player ze ro drawings 
reside at th e 256 locations beginning at PM BASE. 
The ,urre ntl y displayed image of player zero 
res ides a t locations Pl\.IBASE +I 024 throu gh 
PMBASE+ 1279. The drawings fo 1· playe rze roare 
sto red I 024 locations be low this point, whic h is 
equa l to PM BASE + I 024 minus I 024 , or simpl y 
P 1f~ASE . The pla ye r one dr;mings begin at 
PM BA T + 256. or (PfvlBASE + 1280)- 1024. and so 
on for players two and three at locations 
PMBASE+ 5 12 and PMB ASE +768, res pective ly. 

A note or caution: we mentioned in the prev i­
ous a rticl e th a t yo u cou ld use th e lower I K bytes 
for yo ur own purposes without distu1·b ing anything. 
This is true on ly when th e VBLA 11{ Pl\tf animation 
feature is not going to be used. We hope that you\·e 
not been led too far astray~ 

At the risk o!" stating th e obvious, we'd like to 
me ntion that as soon as you've decided lo use more 
than one drawing pe r playe r - which yo u musl do 
in order LO achieve th e animation - yo u ca n no 
longer ha\T a player ,,·hi ch is 255 lines tall. This is 
true beca use th e re a1 ·e on lv 256 locations in which 
to store a ll of th e dnrn·ings necessa·1·y to a nimate a 
single playe r. The first position , loca tion zero, of 
each sto rage bin is rese rved for a 1·eason discussed 
later. 

Initialize The Vertical Blank Routine 
ow let 's turn our attention to Program I. Line 

numbe rs e nding in zero are unchan ged since the 
February article; and, for those who previously 
keyed the lengthy DATA state ments containing 
VBLANK PM, we've made no changes to th e 
machine language subroutine. 

Lines I 05 through 205 are the main program 
which causes our ragtag cowboy to meander across 
the screen. The BASIC code requ ired to load and 
initialize VB LANK P l is found on lines 1000 
through 1110. The VBLA 1 K PM machine lan­
guage subroutine is re presented as DATA in lines 
2000 through 2100. Finall y, lines 3005 through 
3045 contain the four drawings, used to describe a 
single player. 

Befor re ,·iewin g th e main program. we'll go 
over th e initialization subroutine which performs 
thr e functions: load VBLANK PM , load the 
playe r 's drnwin gs, and initia li ze VBLA K PM . 

Lines 1010 and 1020 ca use VBL/\NK PM to 
be read !"rom DATA statements and POKEd into 
memory page six. A more memory-e ffi cient m ethod 
of representing \ BLA N K PM is the use of a string 
variable instead or DATA statements. Lsing this 
alternative , yo u continue Lo POKE th e VBLAl\K 
PM code into page six , but from th e string variable 
instead of from DATA statemems. 

You would save memory because only a single 
byte of me mory is required in th e st rin g \·a riable 
assignment statement to represent a byte ol" 
machine language code. In the DATA sta teme nt. 
as man y as three bytes may be required fo1· th e 
same thing. For certain other machine language 
code applications, yo u can directl y exec ute from 
the string. e liminating th e need to POKE th e cod e 
in to another memory location. Ir ~ ou ·re in Le rest ed 1 

in mo1·e on this topic, loo k for the artic le "'Creating 
and Us ing Prngram Storage Strings.. in this issue. 

How The Animation Works 
Line I 030 acq uires the 2 K byte me mory storage 
block and line I 040 assures that th e upper I K byte 
display portion is cleared. Lines I045 through 
I065 are respons ible for reading and ·toring th e 
playe1·'s drawings in the lower I K byte portion of 
the storage block. T he four drawings of a cowboy 
are illustrated in Figure 2; you see now wh y Disney 
Studios can rest easy! 

Notice that in line I 045 the first location in 
which the fir t drawing is stored is es tabli ·heel as 
one byte above Pt\! BASE: you ,,·ill learn why this is 
necessary in a minute . The FOR statemelll on line 
I055 assures that four draw ings (zero through 
three) are read and stored. Each drawing is 24 
lines ta ll. so we begin th e FOR loop on line I 065 
with the base of th e first drawing offset by 24 bvtcs 
for each previous drawing stored. Since each 
cl rawing consists of 24 bytes, the loo p is completed 
by add ing 23 to th e starting point. 

Line I075 designates the player's color. Line 
1080 es tablishes the locations to be POKEd to 

change the player 's x-axis and y-axis screen coordi­
nates (PLX and PLY) and to set th e length (height) 



The Hard &Soft of It: 

If you're into Atari. get into ASAP. When it 
comes to Atari. ASAP has it all - computers. 
a full line of accessories, and one of the 
most complete lines of software on the 
market. Whether you use your Atari for 
work or play. make ASAP your source. Call 
today. 

The Atari® BOO'" Computer features colo r 
graphics and English characters with truly 
high resolution,high quality sound,expand­
able memory and sleek modular appearance. 

Atari 400'" - 16K also ava ilable: 8349.00. 

OPTIONAL ACCESSORIES PRICE 
ATARI®410'" Program Recorder .... 80.00 
ATARI 810'" Disk Drive ...... . .. 470.00 
ATARI 822'" Thermal Printer . . ... 299.00 
ATARI 820'" 40-column Dot 
Matrix Impact Printer ... . . . ... . . 279.00 
ATARI 825'" 80-column Dot 
Matrix Impact Printer ...... . .... 645.00 
ATARI 830'" Acoustic Modem .... 159.00 
ATARI 850'" Interface Module .... 175.00 
ATARI Paddle (CX30-04) and 
Joystick (CX40-04) (Pair) ......... 17.95 
ASAP 16K RAM Module .. . ....... 45.00 
COMPLETE SOFTWARE LIBRARY INCLUDES 
THESEPOPULAR UNITS: 
Atari 
Video Easel ROM .. . . ... 26.00 
Music Composer ROM ... 44.00 
Assembler/Editor ROM . . 45.00 
Mortgage Loan Analysis
Cassette ..... ... ..... 15.95 
Stock Analysis Disk ..... 19.95 
Stock Charting ........ 22.95 
Bond Analysis Disk .. . . . 22.95 
Mailing List Cassette .... 19.95 
Touch Typing (2 Cass) ... 19.95 
Graph It (2 Cass) ....... 17.95 
Word Processor . ...... 119.00 
Personal Finance ..... . . 64.95 
Microsoft Basic ..... . . . 75.00 
Basketball ROM .... . . .. 27.00 
Super Breakout ROM .. . . 33.00 
Computer Chess ROM . . . 32.00 
3D Tic Tac Toe ROM . .. . . 26.00 
Star Raiders ROM .. .... 37.00 
Kingdom Cassette ... .. . 12.95 
Blackjack Cassette .... . 12.95 
Biorhythm Cassette .. . .. 12.95 
Energy Czar Cassette .. .. 12.95 

11s1111 

computer
products, inc. 

1198 E Wi llow SI . Signal Hill. CA 90806 

Telelink ROM 

ATARI fromASAP 


....... . . . 24.00 

Space Invaders ROM .. . . 33.00 
Scram ............... 18.95 
Asteroids ....... . .... 32.00 
Missile Command . ..... 32.00 
Caverns of Mars Disk ... 32.00 
Centipede Disk ...... . .. 35.00 
Pac·Man ............. 35.00 
Arcade Plus 
Ghost Hunter Cassette ... 23.50 
Ghost Hunter Disk ..... . 27.50 
Datasoft 
Atari Mailing List Disk . . . 19.95 
Atari Character Generator 
Disk ................ 16.95 
Text Wizard Disk .. . .... 89.95 
Micropainter Album 1 
Disk ... .. ........... 16.95 

Micropainter Album 2 
Disk . . .......... .... 16.95 
Le Stick Accessory ... .. 30.00 

On-Line Systems 
HI-RES Adv #0 - Mission: 
Asteroid Disk . ......... 19.95 
HI-RES Adv #2- Wiz & Princess 
Disk ........... ..... 25.00 
Roadwork Disk ..... . .. 29.95 
Jawbreaker Disk .... . .. 25.00 

5~i~p~r·n· ~~~~~t~~~ ~~-~~t~~~.00 
The Next Step Disk ..... 29.95 
Personal Software 
Visicalc Disk .. . . . . .. . 169.00 
FOR HOMEENTERTAINMENT 
SYSTEMS: 
Activision 
Dragster Cartridge . . . ... 17.95 

Boxing Cartridge ....... 17.95 

9heckers Cartridge .. ... 17.95 · 
Fishing Derby Cartridge .. .17.95 

Skiing Cartridge . . .. . .. 17.95 

Bridge Cartridge .•. _... 22.00 

Tennis Cartridge ... ... . 17.95 

Laser Blast Cartridge . . . . 17.95 

Freeway Cartridge .. . ... 17.95 

Kaboom! Cartridge .. ... 17.95 

Stampede Cartridge .. . .. 17.95 

Ice Hockey Cartridge .... 22.00 


ALL PRICESSUBJECT TO CHANGE WITHOUT NOTICE. CALL FOR BEST PRICE 
ASAP offers a 15-day buyer protection policy: full money-back guarantee if not totally satisfied. 

Ordering Information: name. address, phone; ship by: UPS or Mail. Shipping charge: add $2.90 up to 1lb. (UPS 

blue). U.S. Mail add S1.50 (U S. only) (S25.00 minimum order). 

Terms: We accept cash, check. money orders, Visa and Master Charge (U.S. funds only). Tax: 6% Calif. res ., 

COD's and terms available on approval (School PO's Accepted). 


Toll free outside California: (800) 421 -7701. Inside California: (213) 595-6431 (714) 891 -2663 
Inside Canada call ASAP Computer Products.LTD.. 116 Viceroy Rd .. D-12 Concord.Toronto.Ontario,Canada L4K 1A9 (416) 738-0500 (800)268-1996 
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of the playe r (PLL). 
The x-axis screen displa y position for p laye rs 

zero, one, two , and three are indicated by POKEs 
to PLX. PLX + 1 PLX + 2 and PLX + 3, r~ pectivel y. 
The analogous silllation is true for se lling the 
p layer's y-axis coordinate (PLY, PLY+ I , ... ) and 
th e playe r's height (PLL, PLL + 1, ... ). and for 
se lecting the next drawing to be displayed (PDR, 
PDR+ I .... ). 

PDR is defined on line I085 and is used to 
select the next drawing to be used as the playe r 's 
current display image. VB LANK PM i responsible 
for copying the drawing to the appropriate location 
in the uppc1· I I\. byte po rtion o f the 2K byte storage 
block. A ,·alue in the range of one to 255 is POK Ed 
into PDR to indicate the bottom-most line of the 
selected dra win g. The most 1·ecent ,-,due POKEd 
into PLL indicates th e numbe r of' byt s (the height 
or the play r) to be copied . 

VBLANK PM Must Announce Itself 
A value of' zero POK Ed into PDR signal VBLANK 
PM to con tinue to di play the current image. This 
is wh y we were ca re f'ul to avo id location zero when 
loading the first drawing. VB LA N K P ·(sets PDR 
to zero a utomatically a fte r it copies a drawin g to 
th e uppe r I K byte display area. 

L ca tion 1771 , POI" Ed in line I 085 , is a loca­
tion in VBLA I\. P r which mu t contain the m m­
or~· page numbe r of th e first page in which drawings 
arc stored. Loca tion 1788. refe re nced on line 
I090, is also in VBLA N K PM , and must contain 
th e page numbe r of th e beginning of the uppe r I I\. 
byte cu1-rent displa , po rti o n. (These param ete rs 
afford even greater ncxibi lit)' to VBLA 11\. PM , 
f'catures which arc beyond th e scope of this 
discussion.) 

The other POKEs on line 1090 a re associated 
with th e Atari 's playe r-missile gTaphics mechanism 
which is described in nume rous othe r articles 
including our Februarr article. 

\.BLANK PM is initia lized on line 1100. This 
is the only ex p licit BAS IC !'unction call to VBLA K 
P I which is required. As a res ult of' this ca ll. 
Vl3LAN K PM will regi ste r its int e ntion to become 
a pan of th e ve rtica l blank intenupt process with 
the operating syste m. 

Inside The Main Routine 
Turning our attention to th e main program. we 
start with line 105, which es tablishes th e television 
sc reen backgrnuncl , or playfi e ld . It is important 
that you always d e fine a graphics mode (execute a 
graphics sta te me nt) before you in itia lize VBLA K 
P I: if you f'ai l to fo llow th is sage advice, you a rc 
like ly to be plagued by a strange flashing vertica l 
ba1· on your su·een. 

lt does n't maue r which g1·aph ics mode is 

specified since Atari players are independent of 
the mode. Graphics mode one is chosen to provide 
a text window to serve as a \\·alkway for our strolling 
cowboy. Line 125 sets the y-axis position of th e 
cowboy so he a ppea rs to walk 011 top of th e text 
window. The playe r's height is a lso established on 
line 125 . 

The animation is pe rfo1·med by lines I 35 
through 205. These lines should be re lative ly easy 
to comprehend once yo u ha,·e a me ntal picture of 
th e wa y in which th e drawings were stored during 
the initialization procedure. The ,·ariable DRAW. 
initia lized as one on line 135 , se lects th e next 
drawin g to be u ·ed as th e curre nt display image. 

Lines 1-15 and 165 control the right to left 
motion or the cowboy by using the index variable I 
as th e x-axis coordinate of the playe r. The POKE 
to PDR on line 185 se lects th e next dra\\·ing to be 
d isplayed. and th ca lculation on line 195 res ult in 
the selection or the drawing to be used in the next 
cycle wh en the cowboy takes hi s next step. 

The IF statement on line I 95 assures that after 
the fourth dra \\·ing is used , th e program \\·ill cycle 
and begin anew \\·ith the first drawing. The FOR 
loop on line 205 contro ls th e speed with which the 
co\\'boy strolls across th e screen . A maximum \'a lue 
of 30 results in a mo,·e ment which yo u might de­
cribe a a b1·isk \\·a lk. The large r th e maximum 

va lue of' this dela y loo p. th e lowe r th e pace o f th e 
playe r. 

The co\\'boy will continue to wa lk across the 
screen until )'OU stop th e program . Incidentally. 
the program does no t g race full y turn off th e Atari's 
plarer-missil e g raphics mechanism , so yo u a1-e well 
advised to press SYSTEM RESET to re mm·e th e 
undesirable residue from th e screen. (POKE 
53277 ,0 turns off the playe r-missile gracefully.) Be 
patie m \\'h en th e prog ra m is started, s ince it ta kes 
mor th an ten seconds for the initia lization 
procedure . 

Four Heads Are Better Than One 
And that's almost all th e re is to animation! Are you 
read)· to tackle a littl e bit more cha llenging pnuect~ 
Prog ram 2 re presents e nhanceme nts to th e pro­
gram we've been re,·iewing. It uses a ll four playe rs 
and , whil e it causes them to walk out of step with 
each other. it employs only the same four drawings. 

Program 2 modifies seven lines and adds t\\'O 
more. The changed lines are: 125, 165. 185. 205, 
1045, 1055 a nd 1075; lines 155 and 175 are ne \\' . 

Line 1045 now includes a FOR statement to 
cause th e drawings to be READ and POKEcl in the 
storage area associated with th e addit ional th ree 
p layers. ote a lso that the ca lcu lation of' DRWBAS 
is rev ised to re fl ect the additional playe rs. DRWBAS 
contains the address of the first byte of the d rawing 
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storage area containing the firsl drawing for the 
current player. As the value of the variable, I , in 
the FOR loop is indexed from 0 w 3, DRWBAS 
wi ll lake the va lues I. 257. 5 13 and 769. -1he firsl 
byle, localion 0 , of each sLOrnge area is skipped for 
lhe reason mentioned ea rlie r . 

A RESTORE slate me nt is added to line I 055 
whid1 resets Lh e DA TA poinle r lo re read the sa me 
drawings for each player. The modification to line 
I075 is simpl y the addition of playe r colors for Ll1 e 
new playe rs. 

Looking al the ma in program , line 125 now 
es tablishes lhe y-a xi s and heigh t for four playe rs 
rather than one. Linc 155 is added to cycle t hro11 gh 
the x-axis moveme nt and picture selection for a ll 
players. 

In line 165 we've added a calculation to the x­
axis posi tionin g POKE lo maintain a se paratio n 
helween the cow boys which is eq ual to slightly 
more lhan the width of a single playe1· as measured 
from the leftmost edge of one playe r lo the leftmost 
edge of the fo llowing playeL 

Still Only Four Drawings 
Line 175 is added Lo assure that a diffe1-ent drawing 
is used as th e current display image for each playe r . 
The va1-iable ORAvV continues to dete rmine lhe 

Figure L 

- I WI ePMBASE 

PMBASE 
+256 

PMBASE ' 
+512 

PMBASE 
+768 

PMBASE 
+1024 

P:MBASE 
+1280 

PMBASE 
+1536 

PMBASE 
+1792 

PMBASE 
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() - VBLANK PM unique usage 
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Drawing Storage) 
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Drawing Storage) 

Unused 
(Player2 ­
Drawing Storage) 

Missiles 
(Player3 
Drawing Storage) 

PlayerO 

Player I 

Player2 

Player3 

Figure 2. 

Drawing J Drawing2 Drawing3 Drawing4 

drawing Lo be selected for player zero. Study the 
sla te me lll , and you will discover that each player 
will be d e picted by the drawing following lhal used 
for the previo us player. That is, if player zero is 
pictured by lhe firsl drawing, then player one is 
illustrated by the second, player two by the third , 
and, finall y, player three is displayed as lhe foun h 
drawing. A ci1·cula r assignment is used so that the 
fourth drawing is fo llowed by the firsL 

The delay loop is omitted from line 205 because 
the additiona l calculati o ns needed for the added 
players consume sufficient time to maintain a 
reasonable pace for a ll fou1· cowboys. You might 
want to experime nt with a delay loop to furthe r 
slow th e actio n ; be tte r yet, consider using GET to 
accept a keystroke instead of employing a d e laying 
FOR loop. T he ;ET will a llow you to step the 
players across lhe screen in o rder lo study the 
an imation technique. 

Do n't you agree that an imat ion ma kes a world 
of difference in lhe U SC of player-miss ile graphics? 
I was fasc inated when m y more talented partner , 
Sid, gave me a half doze n lines of cryp tic BASIC 
state ments to turn into a n animation tutorial. The 
first time I saw the m execute I was mes merized. Go 
ahead. type e ithe r program in to your Atari ; you 'll 
be addicted too. 

Program I . 

5 REM ..•. PR 0 GR A M<4 SPACES>O NE •.•. 
105 GRAPHICS l :SETCOLOR 2,1,8:SETCOLOR 4,8,4 

:POSITION 5,3:? •b;"animation":POSITION 
3,5:? •6;"demonstra tion• 

120 GOSUB lOOO:REM initialize vb routine 
125 POKE PLY,l69:POKE PLL,24 
135 DRAW• l 
145 FOR I • 212 TO 10 STEP -lzREM move rt to 

ft horiz 
165 POKE PLX,IzREM n•w position 
185 	POKE PDR,DRAW1REM new drawino 
195 	DRAW•DRAW+24zIF DRAW>73 THEN DRAW•1:REM 

••l•ct n•xt drawing 

l 
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205 FOR OELAY•1 TO 30:NEXT OELAYrNEXT I1BOTO 
145 

1000 .REM INITIALIZE VBLANK PM SUBR 
1010 F OR I•1536 TO 17061REAO A1POKE I,A:NEX T 

I 
1020 	FOR I•1774 TO 17871POKE I ,OaNEXT I 
1030 	PM•PEEK(106)-16aPMBASE • 256•PM 
1040 	FOR I•PMBASE+1023 TO PMBASE+20471POKE 

, OaNEXT I 
1045 	DRWBAS•PMBASE+l 
1055 	FOR J•O TO 3:REM four drawinoa 
1065 F OR K•DRWBAS+J•24 TO ORWBAS+J•24+23:REA 

D XaPOKE K,X : NEXT K:NEXT J 
1075 POKE 704,12 
1080 PLX•532481PLY•17801PLL•1784 
1090 POKE 559,62:POKE 623,l:POKE 1788,PM+41P 

OKE 53277,3:POKE 54279,PM 
1095 	PDR•1772:POKE 1771,PM 
1 100 	 X•USR<1696) 
1110 	RETURN 
2000 	REM vblank int•rupt routin• 
2010 DATA 162,3,189,244,6 , 240,89 , 56 , 221,240, 

6' 240' 83' 141 '254' 6' 106' 1 41 
2020 DATA 255,6,142,253,6,24,169,0,109,253,6 

,24,109,252,6,133,204,133 
2030 DATA 206,189,240 1 6 1 133 1 203,173,254,6,13 

3,205,189,248,6,170,232,46,255 
2040 DATA 6 , 144,16,168,177,203,145,205,169,0 

,145,203,136,202,208,244,76,87 
2050 DATA 6,160,0,177 , 203,145,205,169,0,145, 

203,200,202,208,244,174,253,6 
2060 DATA 173,254,6,157,240,6,189,236,6,240, 

48,133,203,24,138,141,253,6 
2070 DATA 109 1 235,6,133,204,24,173,253,6 1 109 

,252,6,133,206,189,240,6,133 
2080 DATA 205,189,248,6,170,160,0,177,203,14 

5,205,200 , 202,208,248,174 , 253,6 
2090 DATA 169,0,157,236 1 6,202,48 , 3,76,2,6 , 76 

,98,228,0,0,104,169 
2100 DATA 7 , 162,6,160,0,32,92,228,96 
3005 REM drawings O, 1, 2 and 3 
3015 DATA O, 12, 12, 30, O, 12, 12, O, 12, 14, 30, 45, 1 

3,13,12,28,28,20,52, 3 4,34 , 34,l02,0 
3025 DATA O, 12 1 12, 30, O , 12, 12 , O, 12, 14, 14, 13, 2 

6, 4, 8, 12, 12, 28 , 24, 28, 20, l 8 , 50 , 0 
3035 DATA 0,12,12,30,0,12,12,0 , 12 , 14,10,14,3 

0, 12, 8, 12 , 28, 28, 8, 12, 12, 8 , 24 , 0 
3 045 DATA 0 , 12,12, 3 0,0,12,12,0 , 12 , 12,12,10,6 

, 30, 12 , 12, 12 , 12, 20, 20, 10 , 50, 6, o 

Program 2. 

This /Jrogm111 11s1·s !ht• \'n lirn / B/anh P/a_w•r/Missi/e 
ru 11li111•. so adr/ /i111's 2000-30-15 of Prngmm I whm y11 11 

ly/J<' ii in . 

5 REM .••• PR 0 BR A M<4 SPACES>T W 0 •••• 
105 	GRAPHICS 1:SETCOLOR 2,1,8:SETCOLOR 4,8,4 

:POSITION 5,3:? #6;"animation":POSITION 
3,5:? #6;"demon s tration" 

120 	BOSUB 1000:REM initialize vb routin• 
125 FOR J•O TO 3:POKE PLY+J,169:POKE PLL+J,2 

4zNEXT J 
135 DRAW • l 
145 FOR I•212 TO 10 STEP -1:REM move rt to l 

ft horiz 
155 	FOR J • O TO 3:REM four players 
165 POKE PLX+J,I+J•10rREM n•w positioN, main 

tain s•paration 
175 NXTDRW • DRAW+J*24:IF NXTDRW>73 THEN NXTDR 

W• NXTDRW-96:REM sel•ct different drawino 
for each player 

185 	POKE PDR+J,NXTDRW:NEXT J 
195 DRAW=DRAW+24:IF DRAW >73 THEN DRAW•1:REM 

select next draw i ng 
205 NEXT I:BOTO 145 
1000 REM INITIALIZE VBLANK PM SUBR 
1010 FOR I=1536 TO 1706:READ A:POKE I,A:NEXT 

I 
1020 	FOR I • l774 TO 1787 : POKE I,O:NEXT I 

1030 PM•PEEK<106l-16:PMBASE•256*PM 
1040 FOR I=PMBASE+1023 TO PMBASE+2047:POKE 

,O:NEXT I 
1045 FOR I=O TO 3:DRWBASn PMBASE+I•256+1:REM 

four players 
1055 RESTORE 30 15:FOR J = O TO 3:REM four draw 

ings 
1065 FOR K=DRWBM3+J*24 TO DRWBAS+J•24+23:REA 

D X:POKE K, X:NEXT K:NEXT J:NEXT I 
1075 POKE 704,12:POKE 705,128:POKE 706,48:PO 

KE 707,192 
1080 	PLX=53248:PLY = 1780:PLL•1784 
1090 POKE 559,62:POKE 623 , 1:POKE 1 7 88,PM+4zP 

OKE 53277 ,3 :POKE 54279 , PM 
1095 PDR=1772 : PO KE 1771,PM 
1100 X=USR(1696> 
1110 	RETURN © 

Experiments in 
ESP And Psychokinesis 

with the ATARI 

Ten game·like programs for the objective study of some 

"psychic" effects. Developed at a leading research 

laboratory. The text discusses the effects, the best 

psychological approaches, and statistical evaluation 

methods. Needs ATARI with 16K. Postpaid. Text with 

BASIC listings $15.00. Same with listings on disk $23. 


Mind Science Foundation 

102 W. Rector #215, San Antonio, TX 78216. 


llfTROWllRRIOllf 

FOR 16K ATARI 400/800 

• 	 A fast aclion player vs. player game of space combat 

• 	 Realislic gravity and orbital mechanics 

• 	Extensive use of Atari Graphics and sounds 

• 	 100% Machine Language 

• 	 Up to four players 

• 	 Four ski/I levels 

• 	 Four battle modes 

• 	 Simple joystick controls 

• 	 Disk or cassette 

• 	 $29.95 at your local 
computer store, or send 
check or money order 
directly to Apogee 

Software. 

Dealer inquiries invited 

Challenge you r friends or neighborhood aliens in an 
out-o f-th is-world game of skil l and daring. Attack with 
your Photon missi les. Protect yourself with sh ields. 
Maneuver with you r thrusters or enter hyperspace to 
avoid damage or destruction. 

Add $1 .00 for sh ipp ing . 

Add 6 % tax in Californi a 

A tari, Atar i 400, and Atari 800 are 
registered trademarks of Atari , Inc. 

(~GEE SOFTWARE 
~ 	 ~9615 Fanalone Ave
(T ~ Cha!Swortn . CA 91311w Pnone (2 13) B82·9358 



YOUR MARKETPLACE FOR: 

NIGHT RAI.tY Canyon Climber 

Test your driving skills to their limits. Climb into the 
driver's seal as you race against some of lhe best 
computer drivers In lhe world. 

16K 	DISK $31.40 
TAPE $26.90 

Oescend through mazes 

into the Oungeons with 

your squadron of warriors 

lo battle with vis ible and 


PRO·FOOTBALL 


800 Computer 16K 
800 Computer 48K 
400 Computer 16K 
810 Disk Drive 
850 Interface 
410 Recorder 
MX80FT+ Printer 
16K Ram module 
32K Ram module 
Graphics Tablet 

PAC MAN (cart.) 
Centipede (cart.) 
Microsoft Basic (D) 32K 
Ghost Hunter (T) 16K 
Ali Baba (D) 32K 
Protector (T) 32K 
Apple Panic (D) 48K 
Threshold (D) 40K 
GORF (D) 16K 
Crypts of Terror (D, T) 16 K 
Text Wizard (D) 32K 
Dodge Racer (T) 16K 
Chicken (T) 16K 
De Re Atari Book 
Atari Games Book 
Personal Finance (D) 40K 
Zork I or II (D) 32K 
Deluxe Invaders (D) 16K 
Eastern Front (T,D) 
Mousekattack (D) 32K 
Galactic Chase (Tl 16K 
Bug Attack (T,D) 32K 
Pacific Coast Hwy (T.D) 16K 
Alien Swarm (T) 16K 
Midnight Magic (D) 48K 
Intruder (T) 16K 
Nautilus (T,D) 

---- -Call or Write for 

8648 
$757 
$338 
$448 
$178 
$ 78 
$636 
$ 69 
$109 
$278 

Trade your 400 or o lder 800 for the new 
model 800 - Call for prices 

SOFTWARE 
839.50 
839.50 
$79.10 

$25.50 
$28.90 
$22.45 
$26.90 
$33.90 
$35.10 
$26.30 
$87.90 
$20.20 
$20.20 
$17.90 
$13.90 
$67.50 
$35.90$31.40 

:~~::~ 


~~:::~ ~!]
.· 
826.90 . ..:;/

' 	 .831 .45 This is 
$26.90 

genuine FROGGER 
820.20 

game that 
--,.. you see in the arcades. 

same people that made JawbreakerPBEE 
 (One of the tap ten sellers.I 

Smart 
DONKEYS. boulders and birds 
dropping racks try ta stop you from 
reaching the top. A real challenge. Arcade 
quality. 

16K 

DISK $26.90 TAPE $22.40 


CROSSFIRE 


.,__.___......________ --t 

FROGGER 

@ 

-~ 

Made by the 

16K 
$26.90 TAPE ATARI PRODUCTS CATALOG$31.40 DISK 	 16K DISK OR TAPE

with hundreds of items $31.40 

HOW TO ORDER: Send check or money order or call ou r toll free 
number and use your Visa Card. Sh ipping on software is S2.00 per Stare Hours .9'lO!f(lf P.O. Box 10303 
order anywhere in USA. Hardware shipp ing call for cost . 8 am - 6 pm 
Add 3% for VISA or MC. Eq uipment subject to price change and cf.OjktJtbfe.1 Eugene, Oregon 97440

Mon. - Sat.
availa bility w ithout notice. Alan is Trademark ol A1ari Inc 
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Machine 
Language: 
Shreds And 
Patches 
Jim Butterfield 
Toronto 

\Vh e n yo u \\Tile a program. you expect it to be 
pe rrect. Sometimes it misses the perfection you 
expected. and you ha,·e to !ix it. 

After se rious debugging you iso late the f'ault ­
or one of th em. at le<lst. Occas ionall y, it 's a single 
instruction that's wrong-that LDA (Load A) should 
ha,·e been LOY (Load Y). You can fix it by cor­
recting th e hc xade imal Op Code a nd immediatel y 
go fo r-<111othe r run. Rare lv . it's cod e that you don 't 
need : instead or storing ze ro into location 96, do 
not hin g. Again. you fix it by o\·e r\\'riting. Chan ge 
th e um,·anted Store instructin11 into a do-nothing 
NOP (N o Ope ration) - or. more acc uratel y, a 
se ri es of NOP's - and th e program is ready lO go. 

The annoying problem is the most common ­
~'Crn·,·e le f"l somethin g o ut of th e code and need w 
shoehorn it in someho\'" You need lo find e mpt y 
space within ~ · our program - a nd there's no space 
th ere. 

Classic Correction 
The classic answer Lo prog ra m repairs is to redo 
th e pnwram . Jf \ 'OU ha\·e a S\·mbolic assemble r. n . . 
this isn't hanl. You add th e mi ss ing instructions. 
ca ll in the asse mble r. and a ne \,. prog ram is gene1·­
atecl. L n usecl space is closed up. new space is created 
as necessarv. a nd a ll L11 e branches .. jumps, and ca ll s 
are reca lcuiatccl. It 's idea l. but we do n 't a lways go 
that wa v. 

WJ;,. not akavs reasse mble? T here are a . . 

number of valid reasons. 
Sometimes the owne1· of a small computer 

does n 't have an asscm bie r; pe rhaps his system isn "t 
big enough Lo suppon one. He' ll be assembling b)' 
ha nd , or bv using tinv assemblers like li1e one in 
Superman'. A new as~emb l y means a lot ol' work. 

Even wh en a n assembler is available, the user 
can perceive ii as a lot of trnubl e to use during a 
de buggi ng session. The test progTarn must be 
thrown o ut and th e asse mbler loaded; a new "ob­
j ect'' program - that's a mac hine language program 
- must be created. The clincher is a paperwork 
problem: to reassemble and do th e job right , 
th e new program shou Id be dated and version-
n umbe red; and then a program listing should be 
ge ne rated. That's potentially a lot of paper and a 
lot of printing tim e . Yet it's needed , since the pro­
grammer will need to know whe re th e cod e is 
located during testing. 

What's th e alte rnative? A simple procedure 
known as "patching" can add corrections to a pro­
gram without th e work of a full asse mbl y. 

Patches 
The principle of' a patch is this: Lo add new code, 
you must destroy some of the old cod e by over­
writing it with a .Jump instruction. The Jump will 
take yo u to a fres h part of memory (the patch 
area) in which the old code will he reconstructed 
and the new code added. Finall y, th e patch program 
will Jump back and allow normal program execu­
tion to resume. 

Let's do this with a simple example. At addrnss 
hex 027 A, \\' e lia\'C th e followi11 g two insLnictions: 
LOY #0: LDA # $'.W .. followed by more progralll . 
During tes tin g we discover that we have forgotten 
an imponam ste p - say, printing a carr iage re turn 
characte1· (hex OD) . There obviously isn't roo m to 
insert th e missing cod· into the prog..-am; how do 
we handle it ? 

First . \\'C look around for a patch area . In this 
case, \\'e mig ht find that there is free memory 
starting at addr ss $0300. We know th a t we will 
\\·ant to inse rt a .Jl\IP . 0300 instruction - three 
bytes long - into o ur code. Since o ur LDY and 
LOA instructio ns are two bytes each in length, 
we're going to clobber both of them (wh ich means 
that \\'e' ll nced to rebuild th em both). 

OK , a l location $0300 we ca n code: LO/\ 
# $00:JSR . ITD2 Lo print th e carriage re turn . 
Now we must rebuild the butche red code with 
LOY #O:LOA # $20 and finall y return LO the co n­
tinuation point withJMP $0~7E. Th e last step is to 
place th e .JM P $0300 i nstruCl ion al $027 A and 
activate th e patch. 

All this must be done in machine language, so 
hand assembl y is necessary. It 's not 1·ea lly hard. 
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Our coding a t $0300 works out to A9 OD 20 02 FF 
AO 00 A9 20 4C 7E 02; and at 027A we place th e 
cod e 20 00 03. Note th a t there's a " le f"t-o vcr" byte 
al address 027 0 , but that docs11 't 111atlc r. ow we 
ca n ta ke another shot at our program and sec if all 
th e problem are corrected . 

One more thing: you need to make ca re ful 
reco rds o r yo ur pa tches . As pa tches are wriu e n , 
th me mory they occupy must be ma rked off so 
tha t you won't try LO use thos loca tions again. The 
patch itse lf must be wriuen out ca re fu ll y - you may 
need it during debugging. If yo u find a bug in a 
pa tch , it's bette r no t to tr y Lo "patch th e patch ." 
Just write a brand new corrected patch program 
some whe re e lse. 

Wrapping It Up 
Patches arc usually temporary activities during a 
debugging sess ion. T es ting takes p lace; a bug is 
found ; a patch is wriuen; t sting 1-cs umcs; more 
bugs , more patches etc. Eve ntua ll y, when the 
program behaves satisfactorily, yo u' ll wa n t to clean 
up and reassemble. The patches have done their 
job; they've a llowed yo u to wh ip th e program into 
running shape . 1 ow yo u'll want to clean up , docu ­
me nt , and so forth . The patches look ungainl y; 
yo u'll want them o u t of there. 

O cca iona ll y, howcv r , patches are left in 
place permanemly. lf a program has been r-eleased 
and use rs have come lo depend o n ce1·ta in 'entr · 
points," it wo1dd be unwise to reassemble, which 
would mov · thin gs around and cause problems. 

Patch Points 
C rtain p laces a re asy to patch. l f th e re's a J f P o r 
.J SR (or, for that matt e r , a lmost any three-byte 
in ·truction) al a conve ni e n t p lace in your code, 
yo u can quit easil y slip in ex tra code with liul e 
di slocatio n. 

Oth er code is quite difficu lt. T he 6502 Bra nch 
instn1ctions are rela tive . a nd wi ll o nl y reach 120­
odd loca tions e i1 h 1· way. Ir yOLi tried to overwrite a 
Branch ins I ru ction , you m ig h r ha vc troubles re-
bu iId ing it in your patch - it probably wo uldn 't 
reach. 

Some programme rs rn ak ' provisio n fo r 
pa tches as th ey writ e code. Every once in a wh ile, 
they th row in a group of' 1hree NOP instru ctions, 
which do noth ing but prov id e space for hook ing in 
a pal ch for co rrection or testi ng. 

Most of' us, howeve r , forge a head in th e expec­
t a tion that our coding wi ll be p rfect th e first t ime 
around. Occasiona ll y we' re ri g ht. When we' re 
wrong, we reach for a patch . © 

The SM-KIT isacollection of machine language firmware programming and test aids for 
BASIC programmers. SM-KIT is a 4K ROM (twice the normal capacity) wh ich you 
simply insert in asingle ROM socket on any BAS IC4CBM/PET~it her 80 column or 40 
column. Includes both programming aids and disk handling commands. 

ERROR DETECTIO N: the SM-KIT automatically indicates the erroneous line and 
statement for any BASIC program error. 
LINE NUMBERING: the SM-KITautomatically numbers BASIC slatements until you 
turn the function off. 
SCREEN OUTPUT: the commands FIND. DUMP, TRACE and DIRECTORY display on 
the CRT while you hold the RETURN key (display pauses when the key is release<l). 
Continuous output is selected with shift-lock. 
OUTPUT CONTROL to DISKor PRI NTE R: in additionto displaying on the CRT,you can 
direct output to either disk or printer. 
HARDCOPY: allows screen displays to be either printed or stored on disk. 
FIND: searches all or any part of a program for text or command strings or variable 
names. Either exacl search or wild card search supporte<l. 
RENUMBER: the SM-KIT can renumber all or any part of a program. The selective 
renumbering allows you to move blocks of code within your program. 
VARIABLE DUMP: displays the contents of floating point. integer, and string variables 
(both simple and array). Can display all variables or any selecte<l variables. 
TRACE: SM ·KIT can trace program execulion either con tinuously or step by step 
starting with any li ne number. Selected program variables can be displayed while 
tracing. 
DISK COMMANDS: as in DOS Support (UniversalWedge). the "shorthand" versionsof 
disk commands may be used for displaying disk directory. initializing, copying. 
scratching fi les, load and run. etc. 
LOAD: SM-KIT can load all or part of BASIC or machine language programs. It can 
append to aprogram in memory.overwrite any part of aprogram. loadstarting wilh any 
absolute memory location. and load withoot changing variable pointers. 
MERGE: allows merging all or any part of aprogram on disk with aprogram in memory. 
SAVE and VERI FY: SM-KIT provides one step program save and verification. It also 
allows you to save any part of a program, or any address range. 
DELETE: allows any program segmenl lo be deleled. 
REPEAT KEYS: allows repea ling functions if not already available on speci fic 
PE T/C BM model. 

SM·KIT 
for Commodore Computers 

A Programming Productivity Tool 

A 4K ROM with both 
programming and disk 
handling aids. 

ONLY 
$40 

Developed by (and available in Europe fr om) SM Softwareverbund­
Microcompuler GmbH, Scherbaumslrasse 29. 8000 Munchen 83, Germany 

252 Bethlehem Pike . WRITE FOR CATALOG.
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There are over 500 reasons to 
own this reference encyclopedia. 
Here's one of them. 

Dealer inquiries 
are invited. 

"Your book is EXCELLENT!" 
JIM STRASMA. 
From a letter to rhe aurhor. 

A COMPUTE! Books Publication 
In conjunction with Level Limited. 



Programming The PET/CBM 

by Raeto Collin West 

The book described by Jim Butterfield as 

11 
•••unquestionably the most comprehensive 

and accurate reference I have seen to date..." 
The Reference Encyclopedia for Commodore 2000, 3000, 4000, and 8000 series computers and' peripherals. 

Here's just a sample of reviewer and reader reaction : 
From reviewers: 
Educational Computing Review by Stephen Potts 
" Of all the books I have read on the PET this book Programming 
the PET/CBM by Raeto West must rank as one of the most 
comprehensive and readable accounts on the PET that I have ever 
had the pleasure to see... 

" If you wish to get more from your PET than arcade games 
and simple teaching programs then this book is a must for your 
bookshelf. It does not matter whether you run on BASIC I . BASIC 
2. or BASIC 4 since all routines are supplied with addresses and 
changes to make them run on any machines wherever possible ... 

" ... this book. with its lucid explanations of the PET. its useful 
routines and programming hints. is an essential purchase ... 

IPUG Magazine Review (British PET User Group) by Ron Geere 
"This publication represents over a year's intensive research ... and 
the resulting product is a valuable work of reference. A tremendous 
amount of useful information has been packed in this 500 + page 
work at which I was so over-awed that I did not know how to 

start this review at first... 
"This book is a must for every CBM/PET user ... 

From readers: 

" ...a book the average to advanced user cannot afford not to 

possess... .. 


"My copy of your 'Programming the PET/CBM has been in daily 

use for nearly a month and I am finding it totally addictive. 

suffering severe withdrawal symptoms whenever I try half­

heartedly to move on to o ther reading matter. It is without doubt 

the best book on its subject available today ... " 


" I have recently acquired a copy of your book Programming the 

PETICBM and must congratulate you on its concept and on 

packing in so much detail. It's so very much better than anything I 

have had up to now that it'll be my constant reference manual. .. 


" I have received my copy of Programming the PETICBM by Raeto 

West and I have recommended it to several of my students. This 

book is so valuable that I cannot now afford to be without it. .. 


Published exclusively in North America by COMPUTE! Books. The book is an astonishing 
reference manual of useful information . Contents include this and much more: 

1 Introduction and overview: Plan of the book. sources 
o f information. features and chronology of CBM hardware. 

2 BASIC and how It works: Storage of BASIC and its 
variables; tokens. pointers. syntax; optimising BASIC. 

3 Program and system design: Capabil ities of the 
equipment; charts. algorithms. space. tim ing. 

4 Effective programming In BASIC: Seventeen examples. 
including subroutines. dates. DATA. INPUT, rounding. 

5 Alphabetic reference to BASIC keywords: Full 
descriptions. with examples. of all keywords. with methods for 
adding additional commands not present in CBM BASIC e.g. 
AUTO, DEL. OLD. POP. PRINT USING, SORT, VARPTR. 

6 	Disk drives: Descriptions of operation and workings of 
disk drives. with BASIC and machine-code examples; bugs. 

7 Alphabetic reference to disk BASIC commands: 
BASIC 4 disk commands with examples and notes. 

B"Other peripherals and hardware: Tape storage and 
handling; printers; modem; keyboard; EPROMs; reset switches. 

9 Graphics and sound: ·rabies of CBM characters; CRT chip; 

animation. bar plots. 80 by 50 etc.; user-port sound. 
10 The transition to machine-code: Introductory concepts; 

a BASIC monitor; use of M LM. Superman. Extramon; easy 
examples. 

11 More 6502 machine-code: 6502 hardware features; 
eighteen common problems in programming; debugging. 

12 Alphabetic reference to 6502 opcodes: Examples. 
notes. and explanations on each opcode from ADC to TYA. 

13 Using ROM routines: !RO. NMJ, RESET; the Kernel; 
examples - modifying LIST; ordinary and relocating loaders. 

14 Effective 6502 programming: Assemblers; CHRGET 
and wedges; PIAs. VIA, IEEE; common mistakes. 

15 Index to BASIC ROMs and RAM: Memory map of RAM 
and ROM. detailing and comparing BASICS I , 2. and 4. 


16 Mathematical programming: Precision; equations; 

statistics; simulation; finance; calculus; machine-code. 


17 Programming In business and education: Examples. 
applications and pitfalls in business and education. 
Appendices: 6502 reference charts; Superman listings; 
ASCII; glossary 

Plus many programs, diagrams and charts. Paperback, 504 pages. ISBN O 942386 04 3. $24.95. 

To Order 

Programming The PET/CBM 
Call 

TOLL FREE 800-334-0868 

In NC Call 919-275-9809 


Or send coupon to 
COMPUTEI Books, P.O. Box 5406, Greensboro, NC 27403 

In England. order from Level Limited. P.O. Box 438. Hampstead. London. 
NW3 IBH. Price 1n England is£ 14.90. including P & P. 

.•••....••.....••••••••...•..•......••.....•........••••• 

Please send copy !cop ies) of P~rammlng The 
PET/CBM at S24.95 each. fin the US and c;anada. add S3.00 
shipping and handling. Outside N0rth America add S9.00 for air 
mail delivery, 53.00 for surface delivery). 

All orders must be prepaid in US funds (money order. check, 

or charge). 


D Payment Enclosed 

Please charge my O VISA O MasterCard O Am. Express 


Account 
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No. 'Expires I 
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Address 


City Zip 

Country 
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Apple Manager: 

An Alphanumeric 
Data Manager 
Robert Jacques Beck 
Minneapolis. M 

I began writing a dat a m a nage me nt prog ra m a 
p a rt of a class room ass ignme nt, but I fini shed it 
o nly beca use I had becom e obsessed with fitting 
th e pieces of the puzzle togeth er. I learn ed that th e 
ideal d a ta m a nage me nt sys te m d oes e \' e rythin g 
uncl e 1· th e sun and will ne ,·e r be in ve nted . The d a ta 
ma nager described in thi s a rticle is d es ig ned 
primaril y fo r string d ata . a ltho ug h nume ric a ppli­
catio ns a re possible. 

It has t\\·o ad,·a n tages. First , yo u get a li stin g. 
Second , it's writt n in BAS IC a nd you ge t so m e 
e xpl a n a tio n of how it wo rks. If you !ind that it 
d oesn 't mee t a ll your need s, a nd you d o n 't wa nt to 
modify it , you 'll have so me va lua ble kn o wl ed ge if 
yo u go looking for a no the r d a ta ma nage r . The 
progra m is writte n for th e A pple - he nce th e na m e 
A pple J\f a nage1· - but m a n y ide:.is collec ted in it can 
be u sed e lsew he re. T he res t of this sectio n is a 
so m ewh a t theo re tica l d i cussio n , so if vou \\·ant to 
get into th e part icula rs of th progra n~ j ust kip 
a head . 

Compute r a re g rea t a t kee ping trac k o f la rge 
masses o f in fo n11 a tion . T h at's what d a ta ma nage­
m e nt is a ll abo ut , so as kin g "Wh y d o we need da ta 
manag·e rs?" is like as ki ng '"W h y d o we need com ­
pute rs?" But that is a kind o f' circ ular d e finiti o n. 
Maybe we sho uld as k. " Wh a t sho uld a d a ta ma nage r 
p rogram d o?" 

I like to think of d a ta m a nage rs as two-way 
tra nspo rtatio n syste ms betwee n my di ske tt es a nd 
m e o r. m o re tec h 11 ica ll ~ -. be t wee n th e sto 1·agc d e ,· ice 
a nd the in fo rm a tio n sour e . To sto r e d a ta we must 
input it, but th a t's not e no ug h to g ive u s com rol 
o \'e r th e conte nts o f o ur d a ta fil es: we mi ght wa nt 
to co me back late r a nd mod ify o r d e lete somethin g. 
Similarl y, in fo rm a tion re tri eva l is no t just a m a tte r 
of pull ing th e stuff o ut as fast as we ca n ; we ma y be 
inte 1·estecl in one kind o f in fo rm ation on Mo nday 
a nd a n o th e 1· o n T uesd ay . Yo u 'll see Oexibi lity 
co m e a li ve wh en yo u try the p rogr a m . 

From Aardvarks to Ziggurats 
Since data is sto1·e d in files, a d a ta m a nager is first 
a nd fore most a fil e ma nage r. Yo u ca n use the a m e 

d a ta m anage r p rogra m to d eal with fil es f rom 
Aa rdva rks to Ziggura ts beca use each fil e " ·ill have 
th e sa me ge nentl stn1c tu re , eve n thoug h indi,·idua l 
compo ne m s m ay va ry. Yo u may not think abo ut it , 
but you will d e finitel y ta ke ad vantage o f similarities 
in fil e stn1cture whe n you write additions to a d a ta 
manager 01- inte r face your fil es with other prog ram s. 

Just as boo ks a re m ad e up o f pages. fi les a1-c 
m a d e up o r rec01·ds . Reco1·d s ca n be subdi vided 
in to fi e ld s, much like th e sente nces 0 11 a page. So 
we ca n d e fin e a reco rd as a logical groupin g o f' 
seve ra l individua l d ata ite ms. If each record in a 
fil e i identical (th a t is, .if it has th e same size a nd 
m a ke up). seve ra l reco rds h~voth e ti ca ll y pl ;1ccd 
a(Uace nt to eac lt otlt e r will look like a rec1a11 g lc . A 
1-ecta n g ula r fil e structure is easy to prog ra 111 . 

A n o the r poss ibility is a hie ra rchica l struct ure. 
Hie ra rchica l fi les have reco rds tha t a re built from 
th e sa m e g roup - but no t necessaril y the same 
numbe r - o r compo n e nts. Hie rarchies occur na t ur­
a ll y in ma n y a p p lica ti o n . Suppose yo u wa m to 
keep tabs o n t he books in yo ur library a nd yo u 
wa n t to cross-inde x th e m by o ne o r mo re to pics. 
O ne a pproach is a 1·ccra ng ul ar fil e \\'i th each reco rd 
storing informatio n abo ut o ne book. 

But th e re's a slig h t proble m . Yo u wi ll need a 
fi e ld for a uthor, a no the r for title, a n d o ne add i­
tio na l fi e ld for each topic. Because you need to 
know how man y field s to a ll o t. you ' ll have to d cc id 
in ad vance o n a 1· asonablc maximum numb ·r of' 
topics. On the o th e r h a nd . a hie 1·a rchica l !l ie does n 't 
lock yo u in to a fi xed d esig n . Imagine a hie ra rch y 
,,·ith a uth o r a t the to p . T itl es a re seco nd in s ta tu s. 
\\·ith eac h 1itl · be ing linked tu it s a u tho r' na m e. 
T o pics are linked. in turn . to titles. In both cases . 
the re i n o se t numbe r o f' linkages. 

T h o ug h this p rog1·am is based o n a recta n g til a r 
o rga ni za tio n , I just wa nte d to po int o ut th a t t li'e re 
are a lte rnati ve ways to se t up d a ta bases. 

Module Structure 
T h e m o r e a progra m d oes, th e m o re like ly ir is to 
g ro \,. ·wan unma nagea ble size . One \\' a ~· ro C<> l l ' 

with thi . is to b1-ca k yo ur progra m in to chunks 
ca ll ed m od u les. T he m a in cl r ive r (Ii n es 9 1-92) 
p r in ts a m e nu a nd le ts yo ur choose o n e o r th e ((,·e 
modules: Files. Reco rd s . Re po rts, Select fil e, o r 
U tilities. W ith the exc pt.io n o f Se lect File , all o r the 
m odu les a rc mul t i-f'un ' tio nal so th e first thin g you 
see wh en you e nte r the m is a nothe r m e nu. 

Me nus a llow )'OU to mo ve away fro m th e m a in 
cl ri\' e a nd into th e ta n g lccl d e pths o f' th e program . 
but ho w do you return ~ \Vh en e \·e r Apple m a nage r 
requ es ts input. if yo u type CO i\ T ROL 0 (f'or 
Ou t) . p lu s a RETLR i'\ if nece · a ry. ~·m1 ' ll back 11p 
o n e le ·e l in th e progra m hie ra rch y. T his is a ha11ch 
esca pe fro m a n~· o pe ra ti o n . h 's th e o nh· \\"<I \ ' , ·m1 
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exit from functi ons that d o n't a utomati ca ll y 1·eturn 
to me nu. To switch from one module to anoth er , 
type CO T ROL 0 to bac k up to the main menu , 
the n select the new module . 

To conse rve memory, I used a lo t of sub­
routines and m ultiple sta tement lines. Prog ra m 
lines are num bered consecutivel y, instead of adding 
I 0 to each line number as is usuall y d one. T here 
are so many GOS Bs and GOT Os that I saved 
abo ut 300 bytes this way. Va ri able na mes are short 
and variables are used and reused whenever possible. 
Look at T able l to sort out som e of the confusio n. 

Diskette Data Bases 
Apple Ma nage r ass umes every diskette is an inde­
pendent filin g sys tem. Each diskette has one title 
file, which is a sequential file containing the number 
of data fil es on the diskette and their names. When 
the program starts up it reads the names into an 
array (T$, line 89) . Whenever a file na me is in p ut 
late r o n , it can be checked against this a rray to sec 
if it is a va lid fi le name fo r the diskette (lines 57-60). 
Data is ke pt in random access fil es. T he data man­
age r has to know how to relate t.o these fil es. o me­
bocl y has lo tel l it things like what size reco rd to 
use . how ma ny field s, what their names a re, and so 
o n. T he easiest way to do it is tc»put the info rmatio n 
in to a fil e . 

Ra the r than pu t it a ll in o ne fil e, I set up a 
separate fil e fo r the d escription o f each dat a fil e. 
T he d esc ri ption tile is read in to two arrays. one 
containing the names of the field s and the othe r 
containing the fi e ld lengths in characte rs (o r bytes, 
since o ne characte r is sto red per byte). Yo u migh t 
wa nt to look at the Atari Data Manage1· in COMPUTE! 
(November , 198 1, # 18) where the same concept is 
impleme nted somewhat di ffe rentl y. Fie lds are 
referred to as "items" by Apple Manager , so I'll use 
the two terms intercha ngeabl y. To summarize, 
each diskette has o ne title file. and for each data 
fil e there will be a description file. 

Files 
l'v1ost of this module is pretty easy to use once you 
get it running. T he Catalog functio n is simple : it 
lists the ti tle fi le a rTay (l ines 99-1 00). Describe Fil e 
is simila r in that it prints the descrip tion fil e arrays 
(lines I 01-1 () ~~). Create Fil e is a bit mo re co rnpli ·atccl 
- he re's wh e re new fil e structu1·es a re bo rn. Firs! 
type in the fil e name. the n the numbe r or it e ms per 
reco rd . \II ite 111 s arc alphanum e ric. in 01he r wo rd s: 
strin gs . (N umbers are sto red o n diskette as strings 
an yway. o ne byte per numbe1·. beca use th a l°s how 
Apple DOS form ats diskette sto rage.) 

Afte1· you (i ni sh ente rin g a name a nd le ngth 
for each it em. \'<ni'll fa ll in to the file editor. Record 
le ngth is th e st;m of the fi eld le ngths plus the 
numbe r o f fi e lds (beca use there is a rewrn character 

after each field). 
The file editor (lines l 13-13I ) is basically a list 

editor. In BASIC, lists a re virtually synonymo us 
with arrays. lt is the ar ray · holding the fil e desc ri p­
tion (L$ and Lo/c ) that get manipulated here . The 
edit menu uses abbrev ia tions. (Replace the pound 
sign[#] with an in tege r. ) I suggest you make a few 
simple typog1·aphica l er rors to see how the program 
res ponds. T his is what the abbreviations mean: 

S - saves/create · a d ata fil e and a descrip tion 
fil e. 
R- rev iew. Prints the file description . 
A# - acid # new ite ms to the description (i.e., 
A3 = add three it.ems). 
D# - de lete item # (i.e., 0 2 = d elete item 
number 2) . 
I# - insert a n item into position#. 

# - cha nge the name of ite m n umber #. 
L# - change the le ngth of item number#. 

De leting and insertin g items is done by shifting 
bo th descrip tion a rnrvs ; cha nging a name or length 
is done by enterin g a replace ment fo r a n e leme nt 
o f o ne o f the two an ·ays . 

I once read somew here that fil e mainte nance 
consists o f conte nt cha nges and structural changes . 
The reconl edito r described below ta kes ca re of 
conte nt cha nges. Evolvability. the capacity to re­
spo nd to changing needs, i accomplished th ro ugh 
the fil e editor. If a check (line I 14 : is B >O?) shows 
that the fi le ha· data in it , vou can still edi t the fil e 
st ructure , although the pr~)g ram wo rks a li tt le 
harder. First, the original d esc rip tion is copied into 
some tempo ra ry a n ays (line 11 4 again ). Whe n 
yo u're done monkeying a round and you choose 
the Save option , the o ld and new d escriptions a re 
compared (lines. l 29- 13 1 ). Next a scratch , or tem­
pora ry. fil e is wriue n to meet the new specificat io ns 
(line 13 I). 

Adding new items o r cha nging an item name 
presents no problem . If a n item is dele ted it won't 
be rewritten ; if an item is shortened . a ny instance 
of it tha t·s too long gets trunca ted from the ri g-h t. 
After the sc ratch lil e has been successfull y com­
ple ted , the o ld fil e is dele ted and the scratc h fil e is 
re named. Apple Ma nage r uses scratch files in a 
couple o f othe r places, namely when saning a fil e 
o r de le tin g 1·ecords. T hese ro utines a lso write a 
new, updated fil e before d ele tin g the o ld file. You 
could run into a DJ SK FULL e rror if the re were n't 
enough roo m. By the way, I've chosen the unlike ly 
name o f "A contro l D" fo r the scratch fil e 's name. 
so il sho uldn 't inte r fe re with any o f yo ur files. 

The Other Choices 
Pe1·ha ps you've as ked yoursel f, " How does Apple 
\ ifa nage r know whe n a fil e has data?" The method 
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is simple. Record zero, the first record in a random 
access file. stores the number of records. This 
number i updated whe neve1· reco rds are added or 
dele ted (line 64). A n e \\· I~ · crea ted or emptied fil e 
(see below) is actually one record on th e diskette 
with a 48 (th e ASC II code for zero) in the first 
byte. 

No data manager wou ld be comple te without 
the ability to get rid of unwa nted files . Apple tan­
age r de le tes th e da ta fil e and the coJTcs pondin g 
d esc riptio n file a nd re moves th e fil e na me from 
th e title array (lines 132- 134) . The title array may 
change seve ral times in o ne run . Rath e r than re\\Tite 
the fil e each time, a nag variable, F is set. The tit le 
fil e o n th e diske tte i updated (line 66) when you 
exit rh e Files module - if the flag is set (see lines 5 
and 223). This is wh~· the disk drive li ght may come 
on whe n \'OU S\\'itch modules. 

tr ~ ·0 .11 don '1 \\·a 11 l to IT lllO\'C a Ii le (j USI re use 
i1) . 1 li c n I he Em pl,. fun ction a l Ii ncs I '.Fi- I :Hi is for 
yo u. This section dele tes a data file but not its 
desci-iption file , and opens a new d a ta file of the 
same name. The ne t effect is to empty a fil e of data 
whil e prese rvin o- the file struclllre . Copy creates a 
ne \\' data fil e by using an a lread y exi sting d escrip­
tion fil e. 

A few words about limi ts and e rrnr handling 
are undoubtedl y in order he1·e . The dimension 
·tate me nl in line l\\'O de fin es th e first three of th ese 
somew hat a rbitrar )' limit s, so they ca n be easi ly 
changed : 

25 fil es per diske tte . 
50 fields per record. 

t 000 reco rds per fil e. 
I 15 bytes = maximum field length. 
20 characters maximum in a tile or item 

name. 

The last two limits, as well as ma ny e tTors, are 
a\'oiclecl by checkin g input : line 32 (Is a numbe r 
out of· range?) , line 35 (Has th e re turn key been 
pressed \\'ithout first typing something?) and line 
36 (l s a string too long?), are examples. But what if 
yo u l ry to make the prog ra m do some thing ill ga l, 
such as read d a ta th a t doesn 't exist? O N ERR is 
mea lll fo r just such cases, though it does have the 
drawback of stoppin g the Apple's excel lent error 
messages. 

Herc's how I com promised . It' th e re's an e rror 
in line 89 - e.g.. if' th e re's nu title fi le beca use it's 
th e fir st time you ' re using a diskeu e - yuujump to 
line 90 \\'here th e erro r n ag for th e rest or the 
prog1·<11n is set. F1·om here o n in , unles · your erro r 
is one o f' the DOS e rrors d ea lt \\'ith by lines 220 
and 22 1, th e POKE 216.0 at line 222 ca ncels 
0 1ERR. RESUME causes th e error to recur so 
you get a n Apple m essage. Comrol C (program 

inte rrupt; error code = 255) is handled diffe re nt! )'; 
it still \rnrks, but without the expected BREAK 
message. 

Using A Directory 
Let's assume we've got a n imaginary file d e fin ed 
a nd that data has been e ntered into it. Let's a lso 
assum e we \\"<lilt to extract in fo rmation about an 
author named Kilrov . One wa\· to do il is to search 
th e emire file un1il \~· e !incl th ~ Kilro\· reco rd . But 
di sk access is slo ,,· a nd \\·e a re impa ti ~nt. so le t's use 
a directory to locate the reco rd instead . 

vVhen a file is se lected , Apple ivlanager opens 
th e d escription fil e and read s it into arravs (line 67. 
ca ll ed as a subroutine from line 94). The. d ata fi le is 
also opened a nd the fi 1·st fi e ld o f every record is 
read into the array D$ (line 94). It 's faster to sea1·ch 
this direcco1·y array th an to sea1·ch rh e fil e. There is 
a one-to-one co rresponde nce be tween array ele­
rne n ts and reco rds (Figure 6): if Kifrny is the seventh 
a rra y element the n reco rd seven is the record we 
wan l. 

What we have clone is to d e fin e 1he first fi e ld ­
in this ca e a11tltor- as the reco rd ide ntifi e r. Reco rd 
IDs are used fo r rapid access in Delete , Print , and 
C hange (described belo w) . A subroutine beginnin g 
a t line 43 requests the ID and sea rches the directory. 
You don 't have to enter the comple te ID . For in­
stance. repeated ly typing " K" will loca te, in se­
que nce a ll authors whose name begin s ,,·ith K. 

Assuming 48 K o f me mory. the re are about 
17 ,000 free byte fo 1· the directo1·y. (The exact 
amount depend on how much is used up by th e 
title array , the d escription array, and other strin g 
variables .) If the first ite m is a long one, it ma)· not 
be possible to have I 000 records in the fil e without 
disabling the directory. The same me nwrv problem 
ma,· ar ise whe n vou so rt, since th e D$ array holds 
1hc.itcm being s;Jrtcd . · 

You now have an outline of how the program 
works. We cou ld step slowly and le isurely through 
the code , but I don 't want to send the editors into 
apoplexy. The res t of this write up is a guide to 
using the program. A good way to start is by ct-eating 
a fil or two. Then go to th e Reco rds module . 
cmer some fictiti ous data , so rt. it , and edit it. Next 
try a re port. The n go back to Files and cha nge th e 
fi le structure. Now generate anothe r re port to sec 
how stored d ata has been affected. 

App le Manager makes a ~noel. if' ruclime nlan·. 
stab a t most data managemen t fun ctio ns. One 
omission is computed ,·a riables. This is not a short 
prog ram , so I'll make co pies fo1· anyo ne ,,·ho sends 
$3 , a diske tte, and a st.a mped. se lf'-adclressed mailer 
to: Robe rt Bec k. 2 101 2 1 Ave. S., #Wl5 , MPLS. 
MN 55404. To those who a re typin g it in , I wish 
a stead y hand and a steadi e r eye. Happy data 
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managing. 

Records Module 
ENTER (lines 14 7-1 50) - l niliali zes each item lo an 
aste ri sk (*) - so missin g d a ta is nol a problem ­
then 0<Toes to th e record editor (lines 8-27), which 
has five options: 

I ) Retype - type inane\,. value . 

2) Control 0 - exit LO me nu . 

3) Control B - back up one fi e ld in the fil e. 

4) Control F - for\\' a rd to nexl reco rd. 

5) R.ET RN - the return key must be pressed 

a fte r each of th e above options . Press ing the 

re turn key a lone docs no l affect th e ite m 

displayed ; it moves you lo the nexl ite m in th e 

reco rd . 


Record numbe r appea rs in pa rentheses LO th e 

lc fl o f th e item name . Use Con trol B lo back­

space through a fil e; use RETU RN to move 

for\\' a rd through a fil e. 


DELETE (lines 139-1 46)- ma rks reco rds yo u 
choose lo d ele te by placing a Contro l E in the fi rs t 
byte. When you exi t this optio n via Control 0. 
Apple fa11agc r rewrites th e fil e witho ut ma1·ked 
reco rd s. 

CH A NGE (lines 15 1-1 58) - allows a "\\'indow" 
in each record to be se t by se lectin g a sta rtin g and 
a n e ndin g item number. Once a sta rlin g reco rd in 
the fil e is chosen , the reco rd ed iw1·. " ·hi ch \\'o rks a 
pre,·io usly described , is ca ll ed . 

PRI NT (lines 159-1 60) - prints one re o rd a t a 
time. T his is th e fas tes t wa y to re tri e \·e a reco rd 
(Figure 7). 

SORT (lines 161 - 165)- reads th e son key 
(ite m Lo sort by)·into th e arra y D$, th e n so n s. in 
eithe r a ·cending or d escending o rde r. by the bubble 
me th od . I L's rea l!~ · a lag sort because th e reco rd 
numbe rs (in S'k ) a rc also sorted . O nce reco rd 
numbers arc prope rl y o rd e red , th e tile is rc\\' riu en . 
T he son is alpha nume ric. so"' 17" is placed be fore 
"7" a nd af"le r "07". 

Report Module 
I . Re tr ieve (line. 169- 17 1, 190- 198) - fo rmat s the 
re port in tab ula r fo rm if" th e printo ut from o ne 
reco rd fil: on one line (Figure 8) . othe r\\'isc prims 
one ite m pe r line. A variable number o f fi e lds can 
be reu·icved , a nd in an y orde r . 

2. With Sums - same 1·c pon as Retri c \·e . with 
the additio n (pun intended ) th a t a sum for each 
item is p1·inted. 

3. Freque ncie (lines 199-204) - coun ts the 
numbe r o f times each Yalue o f an ite m occurs. 
First, sort the fil e by that ite m . 

4 . Case Selecti o n (lines 172- 188) - a Le ~ hnique 
th a t le ts you re trieve inform atio n by its cha racte ris­
tics - you can pick o ut a subset o f the tile. All Yo u 

have to do is input selection crite ria in the form of 
minimum and maximum item Yalues. The values 
a rc stored in a r rays ( 1$ a nd $)and may be ORed 
togeth e r in g roups of fi ve o r less . p to fi ve o f 
these groups can be AN Ded toge the r: 

(a l OR b l OR c l OR di O R c l )r\i\' O ... . ·\ r\ D (a:10R 
h:1 OR c5 OR cl :) OR e:i) . 

Each a I . b I , c I , elc. is o f the form MI (A)< =A= 
< fAX(A). 

Go t th at? We ll , he re's how to work it : 

I) Select a n ite m by typing its number. 
2) Select a range fo r that item by typing a 
minimum a nd a ma ximum . Pressing th e re turn 
key without ty ping a nythin g se ts a minimum 
to th e nul l string or a maximum Lo C HR$(95). 
3) T erminate a series o f ORs and go on to th e 
next AN D by typing a slash (/). 
4) Termina te th e who le thing a t a ny point, 
including th e very beginning, by typing a 
period. 

ote: Each record is checked against th e crite ria 
sto red in a1Tays (lines 76-79) a nd igno red if it 
does n 't mee t th em (i.e., ifG= S). For an a lte rna ti ve, 
a nd ,·e ry inte res tin g, method of introducing 
cha ngeable fun ctions into your program , see 
"Algebra String - a' Se lf-a lte rin g Prog ram" in 
COMPUTE! (Se pte mbe r , 198 1, # 16). 

Utilities Module (lines 212-218) 
p load - Each record 's fi e lds are la id clow n se­

q ue mia ll y within th e reco rd. T here will be null 
byte a l the end o f th e reco rd if any ite m is sho rte r 
tl1an its d e fin ed byte le ng th. pload re moves a ll 
null bvtes from a file by adding blanks whe re 
need ·d . The na me "U pload " comes fro m the fact 
th a t some mainframe compute1·s interpret null 
b ·tes as end-o f-reco rd ma rks ; to send diske tte fil es 
to th e m null bvtes must be removed. 

Download - Does t he opposite of pload . 
Drive Selecl - s lo switch fro m one disk 

dri ve lo anothe r. Each diskette re mains an inde­
pe nden t da ta base . 

1 REM APPLE MANAGER ** ROBERT JAC 
QUES BECK ** 

2 D$ CHR$ (4): FOR I = 768 TO 777: RE 
AD J: POKE I,J: NEXT : DIM L$(50), 
F$(4) ,T$(25) ,L% (50) ,D$(1000) ,R$(50) 
,S%(1000) ,S(50) ,M$(25) ,N$(25): FOR 
I = 0 TO 4: READ F$(I): NEXT : GOTO 
88 

3 VTAB 23: PRINT "PRESS RETURN TO CONT 
INUE";: CALL - 958 

4 POKE - 16368,0: INPUT "->";Z$:H = 
RIGHT$ (Z$,l) = CHR$ (15) 

5 IF E = 7 AND F = 1 AND H THEN GOSUB 
66 

6 IF H THEN POP : CALL 768: ON E GOTO 
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96,104,166,212,137,152,91,ll5,l44, 
156,172 

7 Z = VAL (Z$): RETURN 
8 FOR Y = 0 TO K 
9 VTAB 19: HTAB 1: PRINT" (R"I")" SPC 

( 2JY". "L$(Y)":": PRINT: PRINT R 
$(Y) 

10 HTAB 1: VTAB 21: INPUT "";Z$: IF Z$ 

Table : Partial list of variables. 

Name 	 Description 

A$ Filename. 

D$ Contrel D (DOS commands). 

13>$( 1000) Directory and sort array. 

F$(4) Option tides (Records). 

L$(50) Item (field) names. 

L%(50) Item lengths. 

M$(25) Minima ofcriteria (Report) . 

N (25) Maxima ofcriteria (RepoFt). 

R$ Current value ofitem being counted 


(frequencies). 

R$(50) Fields ofcurrent record. 

S(50) hem sums (Report). 

S%(1000) Sort array (holds record numbers). 

S%(1-50) Item numbers being reported. 

5%(200-250) Criteria item numbers (Report). 

5%(400-450) Spaces alloned 10 an item in report 


printout. 

Z$ Input. 

A Number offields per record. 

B Number of records. 

c Maximum permissible value. 


Frequencycountofan item 

(frequencies). 


D Input error flag. 

Numberoflineson screen. 


E Module flag. 

F Title file update flag. 

G Option flag(Files) . 


G< >5 if record meets criteria (Report). 
Total sum (Report). 

H Control 0 flag . 
IJ ,K,Q Temporary indices. 
K Ending item number (edit window). 
L 5rringor item length. 
N Number of files . 
0 Starting item number (edit window). 

Number ofcriteria (Report). 
p 	 P= l if file name is in title file. 


Number ofdashes to print. 

Record number.
Q 
Larger of item length and length of 
item name (Line i4). 


R Record length. 

s Option selected (Report). 

v Drive number. 


Number of printer columns (Report) . 

w Slotnumber. 

x 
 1umber of spaces needed for tabular 

report. 
First recorcl to edit (Records). 

y umber of items bein_s rc:portecl. . 
Item number being counted (frequencies) . 
Error code. 

z 	 Numeric value of input. 

"" THEN 15 

11 IF Z$ 	 = CHR$ (2) THEN 23 

12 IF Z$ = CHR$ (6) OR Z$ = CHR$ (15 


) THEN X = ASC (Z$): GOTO 18 

13 L 	= L%(Y): VTAB 17: GOSUB 36: IF D T 


HEN 10 

14 R$(Y) = Z$: VTAB 18: CALL - 868 
15 GOSUB 	 27: NEXT Y 
16 Q 	= I: GOSUB 48:D$(I) = R$(1): IF X 


= 15 THEN GOSUB 64: CALL 768: GOTO 

137 


17 RETURN 
18 IF V = 6 THEN 16 

19 H = Y = 1 AND I = B + 1 AND R$(1) = 


"*": IF H AND X = 6 THEN 10 

20 IF H AND X = 15 THEN GOSUB 64: CALL 


76 8: GOTO 137 

21 IF X : 15 THEN 8 = B + 1 

22 GOSUB 27: GOTO 16 

23 IF I = 1 ANDY < 2 THEN VTAB 21: PR 


INT. R$ (Y) : GOTO 10 

24 IF Y > 1 THEN GOSUB 27:Y = Y - 1: 


GOTO 9 

25 Q = I: GOSUB 48:D$(I) = R$(1) :I = I ­

- 1: IF V = 5 THEN GOSUB 27:Y = K: 

GOSUB 47: GOTO 9 


26 VTAB 6: CALL - 958: PRINT "* ID= "D 

$(!): POKE 34, PEEK (37) + l:Y = K: 


GOSUB 47: GOTO 9 

27 HTAB 1: VTAB 21: PRINT R$(Y): FORE 


= 1 TO LEN (R$(Y)) / 40 + 4: CALL 

- 912: NEXT : RETURN 


28 PRINT"** WHICH?";: POKE - 16368,0: 

GET Z$: IF Z$ < > CHR$ (15) THEN 

Z = VAL (Z$): RETURN 


29 H = 1: GOTO 5 

30 C =A 

31 GOSUB 4 

32 IF Z < 1 OR Z > C OR INT ( Z) < > Z 


OR ( VAL 	 ( RIGHT$ ( Z $, 1) ) =0 AND 
RIGHT$ (Z$,l) < > "0") THEN PRINT 


"TYPE AN INTEGER FROM 1 TO "C;:W 

= 1: GOTO 31 


33 RETURN 
34 GOSUB 	 4 

35 D = 0: IF Z$ = "" THEN PRINT : PRINT 

"TYPE SOMETHING BEFORE PRESSING 
RETURN!":D = 1: RETURN 

36 D 0: IF LEN (Z$) > L THEN PRINT : 
PRINT "THAT IS TOO LONG, TRY AG 
AIN":D =l 

37 RETURN 

38 I = VAL ( MID$ (Z$,2)): IF (I > A) 


THEN PRINT "NUMBER O!!T OF RANGE­

START OVER!": POP : GOTO 116 


39 I VAL (MID$ (Z$,2)): IF I= 0 OR 

(VAL (RIGHT$ (Z$,l)) = 0 AND R 
IGHT$ (Z$,l) < > "0") THEN PRINT 

"TYPO, TRY AGAIN!": POP : GOTO 
116 


40 RETURN 

41 PRINT : PRINT "NAME OF ITEM "I"?";: 


GOSUB 34:L$(I) = Z$: IF D = 1 TH 

EN 41 


42 PRINT "ITEM LENGTH?";:C = 115: GOSUB 

3l:L%(I) = Z:R = + Z + 1: RETURN 


43 PRINT :L = 115: PRINT "RECORD ID?";: 
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GOSUB 34:U = I:J = LEN (Z$): IF 70 GOSUB 68: FOR I= 1 TOA: PRINT I"." 
D = 1 THEN 43 SPC( 6 - LEN ( STR$ (I)))L$(I) 

44 IF U = B THEN U = 0 SPC( 26 - LEN (L$(I)))L%(I): P 
45 FOR I'= U + 1 TO B: IF LEFT$ (D$(I) RINT: IF (I - 6) / 8 = INT (( 

,J) < > Z$ THEN NEXT : IF U > 0 I - 6) / 8) AND (I < > A) AND W 
THEN U = 0: GOTO 45 = 0 THEN GOSUB 3: HOME : GOSUB 

46 IF I > B THEN PRINT : PRINT "ID NOT 69 
FOUND, TRY ANOTHER!": GOTO 43 71 NEXT : PRINT D$"PR#0": RETURN 

47 PRINT D.$-" READ" A$" , R" I ~ F..OR 
A: INPUT R$(J): NEXT : 

J = 1 
PRI NT 

T.o 
D$: 

72 FOR W = U TO 0 
95) :S%(200 

* 5:M$(W) 
+ W) = 0: 

= CHRS$ ( 
NEXT : RET 

RETURN URN 
48 .PRINT D$" WRITE"A$",R"Q: FOR J = 1 TO 73 VTAB 23 - C: CALL - 958: PRINT : R 

A: PRINT R$(J): NEXT : PRINT D$: ETURN 
RETURN 74 J = S%(I):Q = L%(J): IF LEN (L$(J)) 

49 PRINT D$"WRITEA"D$",R"Q: FOR J = 1 T 
0 A: PRINT R$(J): NEXT : PRINT 
D$: RETURN 

75 
76 

X 
G = 

> L%(J) THEN Q = LEN (L$(J)) 
Q + X + 2:S%(400 + I) = Q: RETURN 
0: GOSUB 47: IF 0 = 0 THEN RETU 

50 IF W = 0 AND D / 15 < > INT (D / 15 RN 

51 
52 
53 

54 
55 

) THEN PRINT : PRINT : GOSUB 3: 
, VTAB 23: HTAB 1: CALL - 868 

RETURN 
PRINT 

D = D +l: 
(D I 
RINT 
CALL 

IF W = 0 AND D / 15 = INT 
15) THEN PRINT : PRINT : P 
: GOSUB 3: VTAB 21: HTAB 1: 
- 958 

RETURN 
PRINT L$(Q)": "R$(Q): FOR J = 1 TO 

INT ( ( LEN (L$D(Q) + R$(Q))) / 4 

77 

78 
79 
80 

FORK= 1 TO O:G = 0: FOR J = l · TO 
5:U = (K - 1) * 5 + J~Q = S%(20 
0- + U): IF R$(Q) < M$(U) ORR$( 
Q) > N$(U) THEN G = G + 1 

NEXT : IF G = 5 THEN RETURN 
NEXT : RETURN 
PRINT : PRINT "SEND PRINTOUT TO SLO 

T NUMBER?":P = 12: GCSUB 82: PR 
INT "DEFAULT = TV": GOSUB 82: V 
TAB PEEK (37) - 3: HTAB 30 : G 
OSUB 4:W = Z: CALL - 958: RETU 

0) + 1: GOSUB 53: NEXT :RETURN RN 
56 

57 

58 

59 

60 
61 

62 
63 

64 

65 

66 

67 

M$ = D$(J) :D${J) = D~(J - 1) :D$(J - 1 
. ) -= M$:K = S%(J):S%(J) = S%(J -

1) :S%(J - l) · = K:K = 1: RETURN 
PRINT : PRINT "FILE NAME?";:L = 20: 

GOSUB 34: IF D = 1 THEN 57 
A$ = Z$: FOR I =l TON: IF Z$ = T$(I) 

THEN P = 1: RETURN 
NEXT :P = 0: I~ G < 2 THEN PRINT : 

PRINT Z$" ISN'T IN THE TITLE": P 
RINT "FILE, TRY AGAIN.": GOSUB 3 

RETURN 
GOSUB 63: IF B 

RINT "FILE 
P < 3 THEN 
96 

RETURN 

> 0 THEN PRINT : P 
"Z$" HAS DATA-": IF 

POP : GOSUB 3: GOTO 

GOSUB 65: PRINT D$"READ"A$",R0": IN 
PUT B : PRINT D$: RETURN 

GOSUB 65: PRINT D$"WRITE"A$",R0": P 
RINT B: PRINT D$: RETURN 

PRINT : PRINT D$"0PEN"A$",L"R: RETU 
RN 

PRINT : PRINT D$"0PEN TITLE FILE": 
PRINT D~"WRITE TITLE FILE": PR! 
NT N: FOR I = 1 TO N: PRINT T$( 
I): NEXT : PRINT D$"CLOSETITLE 
FILE":F =0: RETURN 

PRINT D$"0PENDES "A$: PRINT D$"READ 
DES "A$: INPUT A,R: FOR I = 1 T 
0 A: INPUT L$(I) ,L%(I): NEXT : 

81 
82 

83 

84 

85 
86 

87 
88 
89 

90 
91 

92 

· PRINT D$"PRl"W: RETURN 
FOR J = 1 TOP: PRINT"-";: NEXT: 

PRINT : RETURN 
HOME : VTAB 2: PRINT TAB( 13)F$(Z 

- l)" RECORDS" 
VTAB 4: PRINT "FILE NAME: "A$: POKE 

34,5: VTAB 7: RETURN 
IF B = 0 THEN RETURN 
FOR J = 1 TO V: IF L$(I) < > D$(J) 

THEN NEXT : RETURN 
D$(J) = Z$: RETURN 
V = 1: ONERR GOTO 90 

PRINT D$"0PENTITLE FILE,D"V: PRINT 
D$"READTITLE FILE": INPUT N: IF 
N > 0 THEN FOR I = 1 TO N: !NP 
UT T$(I): NEXT 

PRINT D$"CLOSE": ONERR GOTO 219 
TEXT : HOME : VTAB 2: PRINT SPC( 1 

0) APPLE MANAGER "· VTAB 7: 
HTAB 3: PRINT "l FILES" SPC( 1 
2)"4 REPORTS": PRINT : HTAB 3: 
PRINT "2 SELECT FILE" SPC( 6)" 
5 UTILITIES": PRINT : HTAB 3: P 
RINT "3 RECORDS" SPC( 10)"6 QU 
IT" 

E = 7: VTAB 20: GOSUB 28: ON Z GOTO 
96,93,137,166,212,223: PRINT : 
PRINT "YOU CAN'T CHOOSE THAT! T 
RY AGAIN": GOTO 92 

PRINT D$"CLOSE": RETURN 93 0 = l:E = 7: HOME : VTAB 4:G 0: PR 
68 HOME : PRINT "FILE NAME: "A$: PRINT INT TAB( 11)"-- SELECT A FILE 

: PRINT A" ITEMS PER RECORD": P --": VTAB 6: GOSUB 57: IF P = 0 

69 
RINT : PRINT "RECORD LENGTH: "R 

PRINT : PRINT "#" SPC( 6) "ITEM" SPC 94 
THEN 93 

GOSUB 67: GOSUB 63: IF B > 0 THEN F 
( 20)"LENGTH":P 
PRINT : RETURN 

= 40: GOSUB 82: OR l = 
",R"I: 

1 TO B: PRINT D$"READ"A$ 
INPUT D${I): NEXT : PRIN 
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T DS 
95 GOTO 91 
96 0 = 2:L = 20:G = 0:P = 0: HOME : VTA 

B 2:E = 7: PRINT SPC( 13)" << 
FILES >>": VTAB 6: PRINT : PR! 
NT "l CATALOG" SPC( 10)"5 EDIT 
DESCRIPTION": PRINT : PRINT "2 
DESCRIBE FILE" SPC( 4)"6 EMPTY 
FILE": PRINT : PRINT "3 CREATE 
FILE" SPC( 6)"7 COPY DESCRIPTI 
ON" 

97 PRINT : PRINT "4 DELETE FILE" SPC( 
6)"8 QUIT" 

98 VTAB 22: GOSUB 28:E = l: ON Z GOTO 
99,101,104,132,113,135,106,223: 
FLASH : PRINT : PRINT "TYPE A N 
UMBER FROM 1 TO 8": NORMAL : GO 
TO 98 

99 HOME : PRINT TAB( 9)"CATALOG OF DA 
TA F!LES": PRINT :D = 0:W = 0: 
IF N = 0 THEN GOSUB 3: GOTO 96 

100 FOR I = 1 TON: PRINT T$(I): GOSUB 
53: NEXT : GOSUB 50: GOTO 96 

101 HOME : PRINT TAB( 9)"** DESCRIBE 
FILE **": PRINT : GOSUB 57: IF 
P = 0 THEN 101 

102 GOSUB 67: GOSUB 63: GOSUB 80: GOSU 
B 81: GOSUB 70: IF W = 0 THEN 
GOSUB 3 

103 GOTO 96 
104 E = l: HOME : PRINT TAB( 7)"** CRE 

ATE A NEW FILE **"· PRINT :G = 
2: GOSUB 57: IF P = 1 THEN GOS 
UB 67: GOSUB 61 

105 PRINT "NUMBER OF ITEMS PER RECORD? 
";:C 	= 50: GOSUB 3l:A = Z:R = 0 

FOR I = 1 TO A: GOSUB 41: NEX 
T :B = 0: GOTO 115 

106 HOME : PRINT TAB( 18)"COPY": PRIN 
T : PRINT "OLD";: GOSUB 57: IF 
P = 0 THEN 106 

107 GOSUB 67: PRINT :G = 7:B = 0: PRIN 
T "NEW";: GOSUB 57: IF P = 1 TH 
EN GOSUB 61 

108 IF B > 0 THEN 129 
109 VTAB 24: FLASH : PRINT "CREATING F 

ILE "AS: NORMAL 
110 	 PRINT DS"OPENDES "A$: PRINT DS"DEL 

ETEDES "A$: PRINT D$"0PENDES "A 
$: PRINT DS"WRITEDES "A$: PRINT 

A: PRINT R: FOR I = 1 TO A : PR 
INT L$(I): PRINT L%(I): NEXT: 
PRINT D$"CLOSE" 

111 FOR I = 1 TO N: IF A$ < > T$(I) TH 
EN NEXT :N = N + l:T$(N) = A$ 
:F = 1 

112 GOSUB 64: GOTO 96 
113 G = 	 1: HOME : PRINT TAB( 10)"## ED 

IT DESCRIPTION ## ": GOSUB 57: I 
F P = 0 THEN 113 

114 GOSUB 67:P = 3: GOSUB 61: PRINT : 
IF B > 0 THEN FOR I = 1 TO A:D$ 
(I) = L$(I) :S%(I) = L% (I): NEXT 

115 	R$ = "SRADINL":P = 39: GOSUB 82: PR 
INT TAB ( 3) "SAVE, .:REV LEW, ,ADD, 
DELETE, INSERT,"· PRINT TAB( 3 

)"CHANGE NAME, OR CHANGE LENGTH 
" 

116 E=G: PRINT "(S, R, A#, DI, I#, NI, 
OR LI)";: GOSUB 4:E = 8:1 = 1 

117 IF LEFT$ (Z$,l) = MID$ (R$,I,l) 
OR I > 7 THEN 119 

118 I = 	 I + 1: GOTO 117 
119 ON 	 I GOTO 108,120,121,123,126,127, 

128: FLASH : VTAB 23: PRINT "HE 
Y!";: NORMAL : GOTO 116 

120 GOSUB 70: GOTO 116 
121 GOSUB 39: PRINT : PRINT "ADD "I" I 

TEMS:":Y =A+ I: IF Y > 50 THE 
N PRINT "YOU CAN'T HAVE MORE T 
HAN 50 ITEMS!": GOTO 116 

122 FOR I = A + 1 TO Y: GOSUB 4l:A = I 
: NEXT : GOTO 116 

123 GOSUB 38: PRINT : PRINT : PRINT "D 
ELETE: "L$(I) TAB( 28)"LENGTH: 
"L%(I) :R =R - L%(I) - 1: IF (I 
= A) THEN 125 

124 FOR J = I TO A - l:L$(J) = L$(J + 
1) :L% (J) = L% (J + 1): NEXT 

125 A = 	 A - 1: GOTO 116 
126 GOSUB 38:M$ = L$(I) :Y = L%(I): GOS 

UB 4l:A 	= A+ 1: FOR J = A TO I 
+ 2 STEP -l:L$(J) = L$(J - 1): 
L%(J) = L%(J - 1): NEXT : L$(I 
+ 1) = M$:L%(I + 1) = Y: GOTO 1 
16 

127 GOSUB 38: PRINT "OLD NAME: "L$(I): 
PRINT: PRINT "NEW NAME?";: GOS 
UB 34: GOSUB 85:L$(I) = Z$: GOT 
0 116 

128 GOSUB 38: PRINT L$(I)" >> > LENGT 
H IS "L%(I): PRINT : PRINT "NEW 
LENGTH?";:C = 115: GOSUB 3l:R 
R - L%(I) + Z:L%(I) = Z: GOTO 1 
16 

129 	 HOME : FLASH PRINT "REWRITING": 
NORMAL : FOR I= 1 TO A:S%(100 
+ 	 I) = 0: FOR J = 1 TO V: IF D$ 
(J) = L$(I) THEN S%(100 + I) = 
J: GOTO 131 

130 NEXT J 
131 	 NEXT I:D$(0) = "*": PRINT D$"0PENA 

"D$",L"R: FOR Q = 1 TO B: PRINT 
D$"READ"A$",R"Q: FOR J = 1 TO V 
: INPUT D${J): NEXT : FOR J = 1 
TO A:R$(J) = LEFT$ (D$(S%(100 
+ J)) ,L% (J)): NEXT : GOSUB 49: 
NEXT : PRINT D$"DELETE"A$: PRIN 
T DS"RENAMEA"D$","A$: GOTO 110 

132 HOME : PRINT : PRINT TAB( 9) ;: FL 
ASH : PRINT "###" ; .: NORMAL : PR 
INT" DELETE FILE ";: FLASH 
PRINT "###": NORMAL : VTAB 8: G 
OSUB 57: IF P = 0 THEN 132 

133 IF 	 I < > N THEN FOR J = I TO N ­
l:T$(J) = T$(J + 1): NEXT 

134 	 PRINT D$"0PEN"A$: PRINT D$"DELETE" 
A$: PRINT DS"OPENDES "A$: PRINT 
D$"DELETEDES "A$:F = l:N = N ­
1: GOTO 	 96 

135 	 HOME : PRINT : PRINT TAB( 10)"EMP 
TY A F1LE": GOSUB 57: IF P = 0 
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THEN 135 
136 PRINT D$"0PEN"A$: PRINT D$"DELETE" 

A$: GOSUB 67:B = 0: GOSUB 64: G 
OTO 96 

137 PRINT : PRINT D$"PRl0": TEXT : HOM 
E : VTAB 2:E = 7: PRINT SPC( 1 
l)" <<< RECORDS >>>": VTAB 8: 
PRINT "l ENTER RECORDS" SPC( 6) 
"4 PRINT RECORDS": PRINT : PRIN 
T "2 DELETE RECORDS" SPC( 5)"5 
SORT": PRINT : PRINT "3 CHANGE 
RECORDS" SPC( 5)"6 QUIT" 

138 VTAB 22: GOSUB 28: PRINT :E =5: ON 
Z GOTO 147,139,151,159,161,223: 
FLASH : PRINT : "TYPE A NUMBER 
FROM 1 TO 6!": NORMAL : GOTO 138 

139 E = 	 9: GOSUB 83:I = 0 
140 GOSUB 43: PRINT : PRINT "DELETED: 

";: FOR J = 1 TO A: PRINT R$(J) 
" ";: NEXT : PRINT : PRINT "IS 

_THIS WHAT YOU WANT DELETED?" 
141 PRINT "(YORN)";: GOSUB 4: IF Z$ 

= "Y" THEN PRINT D$"WRITE"A$", 
R"I: PRINT CHR$ (5): PRINT D$: 
GOTO 140 

142 IF Z$ = "N" THEN 140 
143 FLASH : PRINT "HEY!";: NORMAL : GO 

TO 141 
144 	 HOME : HTAB 12: FLASH : PRINT "REW 

RITING": NORMAL : PRINT D$"0PEN 
A"D$";L"R:K = B:B = 0: FOR I = 
1 TOK: GOSUB 47: IF LEFT$ (R$ 
(1) ,1) < > CHR$ (5) THEN B = B 
+ l:Q = 	 B: GOSUB 49:D$(B) = R$( 
1) 

145 NEXT 
146 PRINT D$"DELETE"A$: PRINT D$"RENAM 

EA"D$","A$: GOSUB 64: GOTO 137 
147 GOSUB 83 
148 V = 5:0 = l:K = A: FOR I = 1 TO A:R 

$(I) = "*": NEXT : I = B + 1 
149 GOSUB 8: IF I < B + 1 THEN I = I + 

1: GOSUB 47: GOTO 149 
150 B = B + 1: GOTO 148 
151 GOSUB 83 
152 E = 5: PRINT : PRINT "STARTING ITEM 

NUMBER? (DEFAULT= 2)";: GOSUB 4 
:E = 6: IF Z$ "" THEN 0 = 2: 
GOTO 154 

153 C = 	 A: GOSUB 32:0 = Z 

154 PRINT - PRINT "ENDING ITEM NUMBER? 
": PRINT "(DEFAULT= LAST ONE)"; 
: GOSUB 4: IF Z$ = "" THEN K = 
A: GOTO 	 156 

155 K 	 Z:C = A: GOSUB 32: IF K < 
0 THEN PRINT : PR I NT "THE LAST 
ITEM NUMBER MUST BE AT LEAST "O 
: GOTO 154 

156 E 6: PRINT : PRINT "STARTING ID? 
(DEFAULT= FIRST ONE)";: GOSUB 4 
:E = 10: IF Z$ = "" THEN X = 1: 
GOTO 158 

157 J LEN (Z$): FOR X = 1 TO B: IF L 
EFT$ (D$(X) ,J) < > Z$ THEN NEX 
T : PRINT : PRINT "ID NOT FOUND 
, TRY ANOTHER!": GOTO 156 

158 V 	 6~ FOR l = X ~OB: GO.SUB 47: VT 
AB 6: CALL - 958: PRINT "*ID= 
"D$tI): POKE 34, PEEK (37) + 1: 
GOSUB 8: NEXT I: GOSUB 64: GOTO 
137 

159 GOSUB 83: GOSUB 80:I = 0 
160 PRINT D$"PRl0": GOSUB 43: GOSUB 81 

: PRINT : PRINT :Z =0:D =0: FOR 
Q = 1 TO A: GOSUB 55: NEXT : GO 
TO 160 

161 GOSUB 83: PRINT "NUMBER OF ITEM TO 
SORT BY?";: GOSUB 30: PRINT: P 
RINT "I WILL SORT BY "L$(Z): PR 
INT :V = Z - 1: PRINT : PRINT " 
ASCENDING (l)": PRINT "OR DESCE 
NDING (2) ORDER?";:C = 2: GOSUB 
31 

162 HOME : FLASH : PRINT "SORTING": NO 
RMAL : FOR I= 1 TO B:S%(I) = I 
: PRINT D~"READ"A$",R"I: PRINT 
D$"POSITION"A$",R"V: PRINT D$"R 
EAD"A$: INPUT D$(I): NEXT : FOR 
I = B TO 2 STEP - l:K = 0: FOR 
J = 2 TO I: IF Z = 1 AND D$(J ­
1) > D$(J) THEN GOSUB 56 

163 IF 	Z = 2 AND D$(J) > D$(J - 1) THE 
N GOSUB 56 

164 NEXT : IF K THEN NEXT 
165 PRINT D$"0PENA"D$",L"R: FOR Q = 1 

TO B:I = S%(Q): GOSUB 47: GOSUB 
~9:D$(Q) = R$(1): NEXT : GOTO 1 
46 

166 PRINT : PRINT D$"PR #0": TEXT :E = 
7: HOME : HTAB 15: PRINT "+ REP 
ORTS +": GOSUB 84: PRINT : HTAB 
9: PRINT "l RETRIEVE": PRINT : 
HTAB 9: PRINT "2 WITH BUMS": P 
RINT : HTAB 9: PRINT "3 FREQUE 
NCIES": PRINT : HTAB 9: PRINT " 
4 QUIT" 

167 VTAB 21: GOSUB 28:C = 4: PRINT : G 
OSUB 32:S = Z: IF Z = 4 THEN 22 
3 

168 HOME :E = 3: IF Z = 3 THEN 199 
169 X = 	 0: PRINT "REPORT TITLE?";: GOSU 

B 4:M$ =Z$: PRINT "HOW MANY ITE 
MS TO PRINT?": PRINT "(DEFAULT 
=ALL)";: GOSUB 4: IF Z$ < > "" 
THEN 171 

170 	Y A: FOR I = l TO Y:S%(I) = I:S(I 
) = 0: GOSUB 74: NEXT : GOTO 172 

171 c 	 A: GOSUB 32:Y = Z: PRINT "TYPE I 
N ITEM NUMBERS ONE AT A TIME.": 
PRINT : FOR I = 1 TO Y: CALL 
868: PRINT SPC( 16)" <-";: HTAB 
13:F PEEK (37): GOSUB 30: VT 
AB F + 1: HTAB 1: CALL - 868: 
HTAB 7: PRINT L$(Z) :S(I) = 0:S% 
(I) = Z: GOSUB 74: NEXT 

172 	p 40: GOSUB 82: HTAB 13: PRINT "S 
ELECT CASES":E = 3: PRINT : PRI 
NT "TYPE AN ITEM NUMBER,THEN TT 
S MINIMUM ANDMAXIMUM VALUES (IN 
THAT ORDER!). PRESS RETURN AFT 
ER EACH ONE.": PRINT : PRINT " 
TYPE A SLASH (/) TO SKIP THE 'O 
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R'." 
173 PRINT "TO IGNORE A MINIMUM OR A MA 

XIMUM, MERELYPRESS RETURN.": PR 
INT : PRINT "TO FINISH, TYPE A 
PERIOD (.), THEN PRESS RETURN. 
":E = 3:0 = 0: PaINT 

174 0 	 0 + 1: PRINT : FOR K = 1 TO 5:U 
= (0 - 1) * 5 + K: PRINT O"." S 
PC( 3)"ITEM NUMBER?";: GOSUB 4: 
E = 11: IF Z$ = "."THEN C = 2: 
ON K GOTO 186: GOSUB 73: GOTO 1 
88 

175 IF Z$ = "/" AND K > 1 THEN C = 3: 
GOSUB 73: GOSUB 72: GOTO 184 

176 C = A:W = 0: GOSUB 32:S%(200 + U) = 
Z:L = L%(Z): VTAB 23 - W: HTAB 
5: CALL - 958: PRINT "** "L$(Z) 

177 PRINT TAB( 7) "MINIMUM?";: GOSUB 4 
: GOSUB 36: IF D = 1 THEN PRIN 

. T : GOTO 177 
178 · M$ (U) = Z$: IF Z$ = "."THEN C = 3 

: ON K GOTO 186: GOSUB 73: GOTO 
188 

179 PRINT TAB( ?)"MAXIMUM?";: GOSUB 4 
: GOSUB 36: IF D = 1 THEN PRINT 
: GOTO 179 

180 N$(U) a Z$: IF Z$ = "" OR Z$ = "." 
THEN N$(U) a CHR$ (95) 

181 IF Z$ = "."THEN U a U + 1: ON KG 
OTO 188,188,188,188,189 

182 IF.: K' < 5 THEN PRINT PRINT TAB ( 8 
)"-OR-": PRINT 

183 NEXT 
184 IF 0 < 5 THEN PRINT : PRINT TAB( 8 

)"+AND+": GOTO 174 
185 IF 0 = 5 THEN 189 
186 0 = 0 - 1: IF 0 = 0 THEN C = 1 
187 GOSUB 73: GOTO 189 
188 GOSUB 72 
189 IF S = 3 THEN 200 
190 GOSUB 80:V = 40: IF W > 0 THEN PRI 

NT "HOW MANY COLUMNS PER LINE?" 
;: GOSUB 4:V =Z 

191 GOSUB 81: PRINT : PRINT : PRINT : 
PRINT SPC( 10)M$: PRINT: PRINT 
:PRINT :D = 0:I = 0: IF X < VT 
HEN P = X: FOR J = 1 TO Y: PRIN 
T L$(S%(J)) SPC( 2 + S%(400 + J 
) - LEN (L$(S%(J)))) ;: NEXT: 
PRINT : GOSUB 82 

192 I = 	 I + 1: GOSUB 76: IF G = 5 THEN 
195 

193 IF 	X < V THEN FOR K = 1 TO Y:Q = 
S%(K): PRINT R$(Q); SPC( 2 + S% 
(400 + K) - LEN (R$(Q)));:S(K) 
= S(K) +VAL (R$(Q)): NEXT: GOS 
UB 52: GOTO 195 

194 GOSUB 52: GOSUB 52: GOSUB 52: FOR 
K; 1 TO Y:Q = S%(K): GOSUB 55: 
S(K) = S(K) +VAL (R$(Q)): NEXT 

195 IF I < B THEN 192 
196 IF X < V AND S = 2 THEN GOSUB 82: 

GOSUB 53: GOSUB 52: FORK = 1 T 
0 Y:G = INT (S(K) * 100 + .5) I 
100: PRINT G; SPC( S%(40 0 + K 
) + 2 - LEN ( STR$ (G)));: NEXT 

: GOSUB 	 52: GOTO 205 
197 IF 	S = 2 THEN GOSUB 52: GOSUB 52: 

GOSUB 52: PRINT SPC( 10)"SUMS:" 
: GOSUB 53:GOSUB 52: GOSUB 52: 
FORK= 1 TO Y:Q = S%(K) : PRIN 
T L $ ( Q) II : 

11 INT ( s ( K) * 10 0 + . 
5) / 100: GOSUB 53: NEXT : GOTO 
205 

198 GOTO 205 
199 PRINT: PRINT "ITEM TO COUNT?";: G 

OSUB 30:Y = Z: PRINT : PRINT A$ 
" MOST BE SORTED": PRINT "BY "; 
: FLASH : PRINT L$(Y): NORMAL : 
GOTO 172 

200 GOSUB 80: GOSUB 8l:R$ = "":D = 0:C 
= 0 :S%(I) = Y:X = 0: GOSUB 74:X 
= X + 5:P = X + 6: IF W = 0 THE 
N P = 40 

201 PRINT : PRINT : PRINT L$(Y) SPC( X 
- 3 - LEN (L$(Y)))"FREQUENCY": 
GOSUB 82: PRINT: FOR I = 1 TO B 
: GOSUB 76 ~ IF G = 5 THEN 204 

202 IF 	R$(Y) < > R$ AND I < > 1 THEN P 
RINT R$ SPC( X - LEN (R$))C:R$ 
= R$(Y): GOSUB 53:C = 1: GOTO 
204 

203 C = 	 C + l: IF I = 1 THEN R$ = R$(Y) 
204 NEXT: PRINT R$ SPC( X - LEN (R$)) 

C: GOSUB 53 
205 GOSUB 50: IF 0 < 1 THEN 166 
206 PRINT : PRINT : PRINT : FOR Q = 1 

TO 30: PRINT"*";: NEXT: PRINT 
: PRINT "THESE CRITERIA WERE US 
ED:": PRINT : PRINT :I = 0 

207 I = 	 I + 1: FOR K = 1 TO 5:U = (I ­
1) * 5 + K:Q = S%(200 + U): PRI 
NT L$(Q): PRINT SPC( 5)"MIN:"M$ 
(U): PRINT .SPC( 5)"MAX:"N$(U) :D 
= 14: GOSUB 52: IF S%(201 + U) 
= 0 THEN 210 

208 IF 	K < 5 THEN PRINT : PRINT SPC( 
8)"- OR-": PRINT 

209 NEXT K 
210 IF I < 0 THEN PRINT : PRINT "---­

- AND": PRINT : GOTO 207 
211 GOTO 166 
212 HOME :E = 7: PRINT TAB( 15)"UTILI 

TIES": VTAB 7: HTAB 9: PRINT "1 
UPLOAD": PRINT : HTAB 9: PRINT 
"2 DOWNLOAD": PRINT : HTAB 9: P 
RINT "3 	DRIVE SELECT": PRINT : 

HTAB 9: 	 PRINT "4 QUIT" 
213 VTAB 18: GOSUB 28:C = 4: PRINT : G 

OSUB 32: ON Z GOTO 214,216,218, 
223 

214 	 GOSUB 84: GOSUB 65: FOR I = 1 TO B 
: GOSUB 47: FOR J = 1 TO A: IF 
LEN (R$(J)) < L%(J) THEN FORK 
= 1 TO L%(J) - LEN (R$(J)) :R$(J
) = R$(J) + ": NEXTII 

215 NEXT :Q = I: GOSUB 48: NEXT : GOSU 
B 65: GOTO 91 

216 GOSUB 84: GOSUB 65: FOR I = 1 TO B 
: GOSUB 47: FOR J = 1 TO A: FOR 
K- = L%(J) TO 1 STEP - l: IF MI 
D$ (R$ (J) ,K,1) < > " THEN R$ (II 
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J) =LEFT$ (R$(J),K) :K=l If yo u have an Original or an U/Jgrade BASIC PET, 
217 NEXT : NEXT :Q = I: GOSU8 48: NEXT you'll find this reprnting-keys /nogra111 frequently usef ul, 

: GOSUB 	 65: GOTO 91 es/>rriall)' when you need tu 111ahe rorrections tu a large 
218 HOME : VTAB 6:E = 4: PRINT TAB( 5) 

/1rngra 111."DISK DRIVE FOR DATA FILES?";:C 

= 2: GOSUB 3l:V Z:N = 0: GOTO 

89 


219 Y = PEEK (222): IF Y = 255 THEN 223 
· 220 IF Y = 5 THEN HOME : VTAB 10: PRIN 

TA$" IS EMPTY!": GOSUB 3: CALL 
768: GOTO 91 

221 TEXT : IF Y = 6 OR Y = 11 OR Y = 2 
OR Y = 3 THEN CALL 768: GOTO 93 

222 POKE 216,0: RESUME 
223 IF F = 1 THEN GOSUB 66 
224 TEXT : CALL - 868: HTAB 17: FLASH 

: PRINT 	 "SO LONG": NORMAL 
225 	 DATA 104,168,104,162,223,154,72,l5 

2,72,90,ENTER, DELETE, CHANGE, 
PRINT, SORT © 

-WE REGRET----~ 

WE CAN ·NO LONGER 
LIST ALL OF OUR PRICES 

(that' s how close we 
cut our margins). 

But we still have 
great deals : 

COMMODORE 8032 
$1068.00 

And we now have a mega­
value catalog for just a 
dollar. Call or write today. 

PHILADELPHIA 
COMPUTER 
DISCOUNT 
P.O. Box 170 
St. Davids, PA 19087 

(218) 687-8840 

MAIL ORDER PHONE 

1-800-348-1289 

P.ET Auto 

Repeat 

Art Hunkins 
School of Music 
University of orth Carol1na at Greensboro 
Greensboro. NC 

T hese programs wer adapted from se\·eral 
sources. S't 5889 e nab les them both. The same 
co mmand a lso disables the repeat function , which , 
incidentall y, works for all keys. Auto repeat must 
be disabled for casse tte functions to operate. 

In the Original ROM ve rsion, POKE9 I 4,(30) 
sp cities the .5 s cond de la time (hold time) before 
the character begins to re peat. POK E932, ( 4) 
specifi es the re pea t ra t . Either value can be 
changed. For Upgrade ROMs, the locations a1-e, 
respecti,·e l)·. POKE927,(30) and POKE945 ,(4). 

Both prooTams store in th second cassette 
buffe r. Whene\'e r the need for extensive program 
editing arises, a n auto repeal funct ion is a real 
ti mesa Yer. 

Program l. 

100 REM FOR ORIGINAL ROMS 
110 DATA120,56,169,233,237,26,2,141,26 
120 DATA2,88,96,173,3,2,201,255 
130 DATA208,12,169,0,141,119,3,l69 
140 DATA30,141,120,3,208,30,238,119 
150 DATA3,173,120,3,205,119,3,176,19 
160 DATA169,4,141,120,3,169,0,l41,3,2 
170 DATA141,119,3,169,2,141,37,2,24 
180 DATA76,133,230 
190 FORI=889T0952:READJ:POKEI,J:NEXT 

Program 2. 

100 REM FOR UPGRADE ROMS 
110 DATA120,56,169,233,229,145,133,145 
120 DATA165,144,201,46,208,6,169,147 
130 DATA133,144,208,4,169,46,133,144 
140 DATA88,96,165,151,201,255 
150 ' DATA208,12,169,0,141,119,3,169 
160 DATA30,141,120,3,208,28,238,119 
170 DATA3,173,120,3,205,119,3,176,17 
180 DATA169,4,141,120,3,169,0,133,151 
190 DATA141,119,3,169,2,133,168,24 
200 DATA76,46,230 
210 FORI=889T0963:READJ:POKEI,J:NEXT © 
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UN-WORD PROCESSOR 2 . . . $14.95 
An eosy· to·use wo rd proceHor. Work!. with any 

size VIC - sta ndard or expanded memory (3K . 
BK , 16K J and VIC· 15 15 or R5·232 prrnter '. En ter 
text ... Edr t . l•st ... Save to tape or disk and 
append paragraphs fo, o f inal document. Allow• 
con 11 ol codes within rhe rex l for changing pnnler mode~ 
(e.g . BOLD!. Menu selec l ion o f si ngle or double \poc e . 
fo rm feed , prin1 width , ond num b er o f copies to p11n1 

TERMINAL-40 ... 

fr-om 
mlCWEST mlCAQ 

GRAAX MENAGERIE ($ 11 . 9 5 ). OenonUm!e w~o t you' 5300 m;'°cle co n do<Two·p,og •om 
1et unleoshe$ VIC's g roph ic.s. SHOWOf F c.on toiM Color koleidoS(Opc. Ar codc Crilte1~. Cu ~ tam fonh , 
El ectron1u Schemott<., ond Mu'l.lt" Notorio l"I PLOTIING oi.es dot· plot ond line- plot routines to rr.o~c ca uo ­

tions p erform ( Omputer v1deo·orl o n your sc-1een C1onve equott0n YOfuesa nd t rcoic your own intll!re\ l tng 

pottetn1. Plot rou tine• may be eosily 1nduded in fOUr owo p<o9 1oms. 

BANNER/ HEADLINER ($14 .95 ). Two·p•o9,om \er mole• GIANT heod t; ne• ond bo nnen on 
your prin1er . HEADltNER p 11nt'> large <horocter1. ocron 1'1e pa ge in 1hree si1e1 . BANNER turns the 
c.horocters sidewa ys, printing con tinuously down the po per roll . Up to t hree lines of text, nearly unl imited 
in leng th. (How a bout a te n·foot tong .. WELCOME HOME"? ) Fo r VI C-15 15 or RS-232 prin ter\· 

TICKERTAPE {$ 14.95 ). fnter rupf·driven l Wo1ch your meuoge glide \moothlyocto\ \ 1he 1creen in 
color . Addi moho n and inte rest to a ny meuo9e dis ploy Po,iticn on any li ne , c~ en mi11. .... ,1h normal 
printing. Two built -in chorocter \Ch: 11o ndord ond 80lO (or uHt cu,tom \Ch from our LIBRARY V O L I 
Meuoge co p oc+ty: @ 2K by ret LIBRARY VOL. 1 ($12.95 ). Add "rte to d"ploy• wr1 h '" 

fu ll sets of cu,tom c.horocter fO" ts; UPPER( ASE. lowHrCD\e , nu me ral \. 
punctuation. etc. Simple to fonc.y style., Upper and lower rn\e ' lmcd 
1.eporotcly; lood up per clone :o save 1.poce ... foo d b o th for o fu ll 
~et . Moy be used with TICKERTAPE. 

NEW 1m p1 ov!'d tERMINAl 40 prog1om d1\play\ 40 uppc rC O\e cho1 

oc te t\ P"'' lone 316 001 mc1r 11 I 101 CO\!CI rcod1n9 Enable\ VI( lo 
cmulo 1e o ,1ondord 1erm1n ol Add o BI ZCOMP 0 1 VIC modem 
1or RS 131 modem w11h 1n1erloce" 1and occe\\ SOURCE TELENEI or 
ony of the free Bullctrn Boord\ around 1tie coun l ry (11\ I inclu ded ). 300 

baud full or hot! duple• . \uppo rt \ con trol code\ . 'crecn dump To 

pr in ter RcQu•H~' VIC 70 and BK memory t ~pon11on 

All orogrom\ on ~ug~ q uo l1ty 
drg11ol caHCllc 1opc 

GRAFIX DESIGNER ($1 4 .95 ). r~op•ogrom ,.r he lp, you de , ,9 ..TERMINAL· 22 ($14.95 ) Somco.I ERM 40e•ccp1?2 
choroc l cr l1ne,ond l vlldup1e • ori ly Run\ on \ IOndo rd ~K VIC 

......----· VIC-PICS .. .. d igit ized pictures! $18.95 
Nineteen fascinating high -resolu tion pictures to d isp lay 
on your VIC screen . Created b y digi tizi ng vide o cam e ra 
images. Includes portra its. models, scenery. and much 

more. O ve r 16K points ana lyzed in each picture . Three 

styles : hi-con trast , di the red, and co lorized . Com p a tible 

•liiriiiiiiiiiiiiiii•• wit h both color and 8/ W se ts. 

Vt( 10 1\ o 11 odefl1ork o t Com1T1odore 8u\111c1\ Moctwie~ 

cu\ tom graph1n cho1 oc te" GEN/ EDIT d1\ ploy\ ori enlarged s. 8 \Qua1e . mo.. ,. ,., ,. 

cu r\Or around 1n 1T and •u• ri d oh on or off to l o rm o ch oroctt;>r lhold ~ 100 [r oH.· 

cd+t or recall ot random l oad OATAM AKER w hen l1n1\hcd de ~•gntng (ko1o cl cr\ 

au 1omot1coll y become numbered doto ~101emenh .Save 1hcm on Tope 1u\ I lo li t: c 

program ln ~ lrucllon ' included fo r appending 10 ony new or old program 

Build l 1 brooe~ of 9roph 1u Thr ow awa y 1tie g raph oope 11 

RS-232 INTERFACE ($49 .95 ). Ger mo•e O UT ot yow VIC Plug ononre• 
fo ce commun1c 0 Te\ with mcu uondord \eriol prin ter \ ond modem \ Simply plvq 
into U\er Port , need \ no C• le1nol power 81 -drrec11onol opL·ro11on 90 day warranty 
Full 1n\lruc hom for u\e Include~ M 1 l hond~hoke ''wedge .. 

· RS ·131 pr tnie r\ require an 1n1erfocc See ou r\ obove 

Include ·$1. 25" for postoge-ond hondiing._ · 
Mi uouri re ~ i d tm li odd A.6% ~l e~ tax. 
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A g rab bag oj" lriclls and \ ' IC lech11iq11Ps l o 111ahe pro­ initia te a RUN wid1 o n e hand ? 
grn 111111 i 11g f'(lsin and so(n. Easy. T yp e q u o ta t io n m a rks fo llowed by left­

shi f"t e cl R ' !'\ /STOP. I us ua ll y hold dmrn th e ld 1 

VIC Curiosities 

Dou Fer so 
Elida OH 

Here 's a potpo urri of odd th in gs I di sco\-c re d b>· 
acc ide nt o n th e ke d x >a nl o f th e \ IC -2 0. I ho p e 
you find som e thin g u se ful. 

Cold Start By SYS 64802 
\'o u , too . may h ate turnin g )'Our VIC: off a nd 011 to 
c lear a ll th e funn y POK Es you\·e mad e c,.- to ge t a 
clea n start afte r s tra n ge happe nin gs . sa ,·c your 
p<me1· s wit c h b,· t>·ping S YS fi-1 80 ~. Of" course. 
yo u ' ll s till ha,·e to po ,,· ~ r down th e Lt. ua l ,,·av in th e 
e \·e nt of" a cras h o r lock-up . 

One-handed RUN 
I t is a lr ead y ge n c r a lh· kn m n1 tha t so m e o p e ra t io ns 
ma y be initia te d us in g o n e ha nd . You ca n . to p a 
prog 1·a 111 h y m e re ly hittin g th e RLN/ 'TOP key. 
/\ nd >'C HI mi g ht kn o w the quic k way tu LO A D : j u st 
ho ld cl o " ·n t h e le ft shift key ,,·ith yo ur thumb a nd 
tou ch th e R L1 l'\ /STOP ke \". Rut hm ,· d oes o n e 

sh ift ke >· with m y thumb a nd to uc h th e ··r ke ,· and 
th e n th e R U N/STOP ke)· in sequ e n ce with my 
middle linge r o r th e sa m e h a nd. Try iL! Yo u· ll see a 
qui ck fb. h o f an e rror and th e n a RUN will begin. 

lo t eas ie r th a n ty pin g RL ; a nd hi ttin g RET L RN 
a ll or lh e time . l nc ide ntalh- , if" \'O U \\"<I nt a 111\'Sle r ious­
lookin g two- h a nd ed Rei\. er\·S YS 50830.· 

LIST Killer 
W o uld you like to p reYe nt nosy peo ple from read ing 
>·our p rogra m ? Add a lin e to PO K E 7:1 :>.200. Ln­
f"o rtun a tely . it o nl y \rn rks if the y RL i\ it befo re 
rh e Y t r \' to LI ST it. B,· t he wa \". don 't le t th is tri c k 
pre·,·e 1{t you from lis ti.n g yo ur .mm stuff. POK E 
755 . 199 to re to re th e LI ST rLI nc ti o n. 
SAVE Killer 
This is th e LI ST kill e r's bi g brothe r. (Like it s ib lin g . 
it o n l>· \\·o rks if th e p rogr a m is first R UN. ) It a lso 
kill s RL'. 1/STOP a nd th e RESTOR E key in orde r 
to p re Ye nt eas y 1-c \·c r al. To m a ke it \\·o rk . add th is 
lin e to rnur p rng ra m : POK E 802 .0 : PO K [ HO:~. O: 
POKE. HI ,' . I 65. T his sh o uld discourage th e casual 
thi e f'. Re m e mbe r. vou ca n n o t use , ·ou r RU J'\ /STOP 
kev . To undo this iiule tri c k POKE 8 02 .243: POKE 
803 .24:-L POK E 8 1 .1 33. © 

http:listi.ng


VIC- 20 SOFTWARErili) 
MIS 1s proud to announce the release of our latest 
program . CHECKBOOK . Your VIC -20 Computer can do 
more than 1ust play games CHECKBOOK changes your 
VIC-20 from a game machine to an eff ec 1ve personal 
accounting tool 

CHECKBOOK is a comprehensive check accounting 
software package . which consists of CHECKWRITER, 
CHECKREADER , and DATATAPE . 

CHECKWRITER is a program which records and files all 
your checking account transactions CHECK WRITER also 
automatically balances your checking account. including 
service charges. both by month and check This information 
1s then automatically stored onto the provided DATATAPE. 

CHECKREADER 1s a search/ accumulate/ list program . 
which can be very useful 1n analyzing the family budget. 
CHECKREADER can search for any specified check or 
deposit . or can search for any specified series of checks or 
deposits . while automatically accumulating the totals. For 
example. you can search for the check written to CASH on 
January 12. or you can search and accumulate all the 
checks written to CASH during the month of January. 
CHEC KREADER also has an option for using your VIC 
1515 printer to list out the 1nformat1on on hardcopy. 

DATATAPE 1s a high quality data cassette provided to 
store your checking account transactions 

CHECKBOOK 1s available on cassette. w ith complete 
documentation. enclosed 1n an attractive vinyl binder for 
$19 .95 . 

M IS produces the finest educational . recreational. and 
functional software available for the Commodore VIC-20 
Personal Computer. See CHECKBOOK and other MIS 
software at your local computer store or order direct from 
MIS. phone orders and C 0 0 . accepted . California 
residents add sales tax 
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~OMING SOON: 

:1li-­
2 50 Fern Rock Way 

Boulder Creek . CA 95006 
(408l 338-9546 

A Light Pen For Under $10 

William Hole. Albuquerque. NM 

The li g ht pen capabilities of the V IC-20 ca n be pul 
LO use for less lhan $ I 0 (or for less lhan $ 2 if yo u 
have a con necw1· to male \\'ilh game pon con nec­
tor). All that is needed is a ballpoint pen case or 
fin e tip marke r pen case, a photodiode or photo­
transistor. a resistor , three to four feel of shield ed 
cable. and a 9-p in female conneclor. 

The photou·ansislor ca n be a Radio Shack 
CaLalog No. 276-138 ($ .89) or a Sylvania ECG-3038 
(3 I .25). The ECG-3038 is the smaller of th e lwo 
and fits closer to the fin e tip of a marker pe n . A 
1/8-\\'all resistor. I K for lhe ECG-3038 and IOOK 
fo 1· th e RS 276-138, is connected bel\\·ee n the c:o l­
lccLOr of th e phototransi LOr a nd + 5 V loca led on 
Pin 7 on the game port connector. The colleclOr of 
lhe phototransistor is also connened 10 th e li g ln 
pen input on Pin() of lhe ga me pon co11necL01· and 
i1s cmiucr to around , loc;ucd on Pin 8 . 

The phototransistor i · mounted in lhe tip of a 
pen case as nea1· to the opening as possible and is 
tied to the connector via a shielded cab le. Solder 
1 he co l leuor 1.0 the cente r conductor and th e emiuer 
10 the shi Id. A pushbutl011 can be added belwccn 
the em itrer an d the shi e ld at the pen Lo preve nt 
Fa lse triggering. The other e nd of the shielded 

cab le wi ll . of cour e, be connected to the game port 
mating connector whe1·e the load res istor should 
be loca ted between Pin 6 and 7. A o ne shot multi­
vibrator could be added between the phototransis­
tor output and Pin 6 in case the CRT of the use rs 
monitor or TV sCI"ee n is \\' ea k. In my case, I found 
it was not necessary \\'ith e ither of the lig ht pens I 
co ns I n1 cted. 

The principle of" operalion is quite simple. 
With the pen touching the screen , the scanning 
beam of" the C RT ca uses the phototransistor to 
produce a negative pulse. This pul e is used by th e 
V IC-20 to la tch into memo1·y location 36870 and 
36 71 the horizontal and venical position of the 
scan line via numbers ranging from 0 to 128. I was 
able to oblain repeatable readings o ut of the \·e rtica l 
locatio n (3 1187 1 ). bu1 the horizontal (36 70) was 
not as re liable. In m v case, I feel th is \\'as cl uc LO a 
slight 60H, ripple in. m y CRT s\\'eep circu itry 
causing th e scan line pulse lo cha nge periodic rate. 

By PEE King imo these loca tions , a user could 
recogni ze the sca n line position and branch a pro­
gra m accordingly. Use: cou ld be a me nu, listings , 
mult iple c hoice answers, and l'or c hase or move-th e­
Largct type games. © 
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Thi. hybrid (a mixture of BASIC and 111achi11e lang uagl') Program Operation 
utility program will quickly locale a target within a large Linc I 0 d e fin es th e size of a ll strin gs used. Y · is th e 
Ata ri ".rn/1erstri11g. ,. ma in strin g. X$ is th e substrin g a nd sho uld not 

Substring
Search 
Utility Edward C Smith 

Harrisburg, PA 

T he Ata ri ca n handle ve1·y long strings or data . 
Howcvc1·. sea rching f'o1 · a substrin g within a long 
st rin g is slo,,· whe n th e sea rch is executed e ntire ly 
in BASI C. A combin a tio n of BASIC a nd m ac hin e 
la ng uage res ults in g reate r speed . Both m e th od s 
a rc prese nt ed be low. 

BASIC A + [so ld by Optimized Systems Sojiwarr'] 
e mploys a n in struction ca lled " FIND ," which 
searches a long string to find a substrin g a t a 
specifi ed sta rtin g loca tio n . If you don 't have BA IC 
r\ + .you ca n achieYe similar res ults by ut il izing a 
subroutine th a t combines BA IC and machin e 
cod e. 

Program 1 incorpo rates t\\·o ubroutines for 
compariso n p urposes. A long trin ~ of d a ta (:J .~92 
bytes) is c reated to pe rmit sea rch ing fo r a ny of' I 00 
reco rd s. I f )'O ll R N th e prog ram. the prompt 
..ENTE R SUBSTRI NG" will a ppea r. Res pond b~1 

e nte 1·ing '·RECORD# I00.,. Afte r the n e xt prompt 
··E1 TER STA RT LOCATIO 1 . .. res pond " ·ith ·' 1.·· 
T he ne xt prompt "Ei\TER ELECT IO N 700 or 
800. " Ir~·ou respond \\'ith c OO. yo u ha\'e se lected 
th e BAS IC u bro uti ne to pe r form the sea rch o pe r ­
ation . Ir you sta rt your stop"·atch immediate ly 
a l"te r e nte rin g 800. it should ta ke ap proximate h· ~l 8 
seconds until the a n: \\·e r "SEARCH RESLJ LT = 
:) :)36" appears. This means that RECO RD # I 00 
sta rts at the 55'.~()r.h byte of the lo ng su·in g (YS). 
Con lin11a tion of th e res ult is indicated by the ne xt 
line printed - "FO UN D STRI i\G = RECO RD 
# 100." 

You ca n prove this to yo urse lf bv tvpin g (in 
th e direct mod e): ?\'$(:)536.55-16). No\\' repea t th e 
sa m e procedu1·e, e xcept afte r th e prompt "ENTER 
SELECT ION 700 or 800," res pond with " 700."' 
Yo u sho uld rece i,·e Ll1 e sa me a nswe r in less than 
on e seco nd. You may " ·ish to try o th e r substrin gs. 
A ll a nswe rs a re refe re nced to the beginning of th e 
main strin g. 

exceed 255 bncs. DAT$ a nd R. arc used in con­
stn1c ti on or th e main strin g. 

Lin es '.W a nd 25 create a lon g strin g (Y$) to 

simula te I00 reco rd s, numbe red RECO RD# I to 
RE :O RD# I00 (5592 bvtcs). 

I.inc -10 load s th e ~l'.2 mac h ine cod bytes . 
Linc !)() to 65 are th e inpu t prompts. ,\ startin g 

locatio n less than o ne is ass umed to be o ne. 
Linc 70 directs executio n of chosen subroutine. 
Lin es 80 to 85 a rc poss ibl e sea rch res ults. tr no 

substrin g is fo1 1n d . th e sea rch resu lt is zero. 
Lines 700 10 770 ar · 1he subroutine combin in g 

BAS IC a nd machin e la ng uage. Input s required for 
th e machin e language portion d e fin ed by th e USR 
fun ction ~ire : ( I) fVfai n st rin g Y$, (2) Substrin g X$ . 
(:-~) Le n gt It of Y$ . (-I) Le n gt It of X.$- 1, and (!1) Starlin g 
loc;1t io n . 

Lines 800 to 870 a rc th e subrnutine writt e n 
c ntirc l)' in BAS IC. In puts required for this routine 
ar · ide nti ca l ro those us ' d for subrominc 700. 

Lines q ()() to q20 check for ;ilrno rmal e ntri es . 
Lines 20000 Io 2 I() ;)() lo;1d the machi ne cod e 

bytes in 10 page six of me mo r y. 
Prng ram 2 is a libe ra ll y re marked li stin g o f the 

asse mbl ed machin e cod e. 

Program l. 

S REM SUBSTRING SEARCH PROGRAM 
6 REM BY EDWARD C. SMITH 
7 REM APRIL 6,1982 
10 	 DIM YSC6000l,XS<2SS>,DATS<BOl,RS<9> 
12 REM VS IS THE MAIN STRING - XS IS THE SUB 

STRING - OATS AND RS ARE USED TO DEVELOP 
THE MAIN STRING 

1S REM LINES 20 TO 2S CREATE A LARGE STRING. 
PRINT VS TO SEE THIS STRING. 

20 RS•"RECORD #":OATS=" NAME .... ADDRESS .. -.C 
ITY . ... STATE .. .. PHONE .... • 

2S FOR 1 = 1 TO 100:YS<LEN<YSl+1l•RS:YS<LE N(YS 
)+1l=STRS<I>:YS<LEN<YSl+1l=DATS:NEXT I 

40 GOSUB 20000:REH LOAD MACHINE CODE BYTES 
4S ? :REM SUBSTRING XS MUST BE LESS THAN 25S 

BYTES­
47 	 REM IF YOU ENTER ' RECORD #100',START LOCA 

TION 1, AND GO BASIC SUBROUTINE 800 SEARC 
H TIME WILL BE 98 SECONDS. 

SO?: ? "ENTER SUBSTRING"J:INPUT XS 
S2 	 ? 
55 	? "ENTER SEARCH START LOCATION";:INPUT Al 
S7 	 ? 
60 	 ? "700 BASIC PLUS MACHINE CODE" 
62 	 ? "800 BASIC CODE ONLY" 
63 	 ? 
65 	 ? "E NT ER SELECTION,700 or BOO";:INPUT SR 
67 	 ? 
70 GOSUB SR:REM THE VALUE "A" RETURNED IS TH 

E # OF BYTES TO THE RIGHT OF <A1-ll 
80 ? CHRS<2S3l;"SEARCH RESULT=";Al+A-1 
83 IF A=O THE N ? "STRING NOT FOUND":GOTO SO 
85 ? "FOUND STRING= ";YS<A1+A-1,A1+A+LX-2l 
90 GOTO SO 
700 REM STRING SEARCH USING BOTH BASIC AND M 

ACHINE CODE TOGETHER 
70S LY = LEN<YSl:LX =L EN<XSl:POKE 207,LX-1 



Another First!

1. SOFTWAREOrderline: 	 Copycat'. STORES(303) 427-9036 	 High-Performancefor the ATARI 400/800" 
Disk CopierFree Catalog PRESENTS 	 • Handles non-standard formatsavailable upon request • All Machine Languages 

• Super-Fast Execution 
• Supports 1 or 2 drives ACR $29.95A Point of Sale 

• 350 Inventory Items 
• Pu rchase Orders 
• Report Generator 
• Receiving Records Cassette 
1 or 2 Drives Checkbook 
32K (Disk) Program
$169.95 	

64HRAm 
Balancer Program 

for the ATARI 400/800* 	 • Mult iple Accounts 
• Creat ive Use of Graphics Dealer Inquiries Use by itself or add to existing 

memory for up to 96K RAMInvited $14.95 
A Simple Peek & Poke 

exclusively distributed by: Puts Your ATARI in a League 
By Itself $2.00 Sh ipping and Handling. HCMS manufactured by: Please add $1 .50 for COD. 

3489 W. 72nd. Aven ue Colorado residents, add 6.5% tax. MaxRam Datawave Corporation
Westminster, CO 80030 	 VISA and MC accepted

•ATARI is a registered trademark of ATARI, Inc. 

PLT r\:\ E. D TO \ 'O R 
\I Ei\ fORY L\ .Pf\NS ION 

PROBLEJ\ f ~ 

\\'i1h the onl>· logica l cho ice fo r <181\. 
111c111 o r>· c xpa 11 sio11 oftlic r\t a ri ·100. 

L'pgraclc ,,·iL11 th e 11 e \\· T ara Co m puterara -18 1\. R:\.\ ! card fo r the -100 . 
Fea111 res : 
• Lisy insta ll a tio n. ComQuter PfoClucts • C:oolcr. less p ell\· T hu11 gr>· opera tion 

co111parcd 10 s1:i ncl ard I bl\. or '.{'..! I\. 
prod uns. 

• Uses state-of-t li e-an 641\. D~· n a mic 
RMd . . 

• l·:xtcnds 100 uscabk 111t·111ory to ·18 1\. . 

• 1\ll o\\'S hig ht'!' pe rfo r ma11 c • 800 soft ­
11';1n.: 10 be run 0 11 yo ur ·IOO . 

• Qua li ty co nst ru ct io n \\' itli go ld ed ge 
co 1111 enor. 

• :\Jlm,·s f'or di sk opera tion. 

1ncr ·asc th e pc rfo rmalll'l' or >'OU r 
JJl'1·so 11 a l sys te m c.: f'fi c ien tl y a nd cco 11 0­
micall>· \\·i1h th e lle\\-_Tara C_ompu tc1· 
-I HK RAi\ f c;1rd . t\1·;11Jabk direct from. _ . .900 

:ll·i·l8 Sot1 tl 1\\'t'~Lt:rn Bh·d . 	 '2 R11hn1 Speck l'k\\·1.. Sui1c I :-, 110 L'S I ara Co m p ut e r or fro111 sc i en ck ;1k·1·s. 
Or ·hard Park. I\' \' I·1 I'27 	 \ l 1., ~ 1 ,s : 1t1ga . 011 1a ri o l'l .l"'.' 
(7 I li)6li'2 -7'..! I ~I 	 C: 111 :1da Ll7 I HS Sl l ll'l'I.'\(; 

(·I l !i )'..!7 :{-fi ,' '20 (Dea lers· lnqui r ie \\'clcom ·). 

T :1 r :1 C:o111 pt1 tc-r l'ro <l t1 cts 

Introductory 
·1· ( . 1, I Offer$ara .ornpu tc r roe uct s 19 
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710 GOSUB 900:1F AzO THEN 770 
720 B=LY-LX-A1+3 
730 A=USR<1664,ADR<Y$(A1>>,ADR<XS>,B> 
740 IF A=O THEN A1=1 
770 RETURN 
BOO REM STRING SEARCH USING BASIC ONLY 
605 LY z LEN(Y$l:LX = LEN(X$) 
610 GOSUB 900:IF A=O THEN 870 
620 FOR 1=1 TO LY-LX-A1+2 
630 IF YS<A1+1-1,A1+I+LX-2l=X$ THEN 850 
640 NEXT J 
645 A=O:Al = l:GOTO 870 
850 A=I 
870 RETURN 
900 REM CORRECT START LOCATION Al IF ENTERED 

VALUE IS OUT OF RANGE 
905 A=1:IF A1 < 1 THEN A1=1 
910 IF A1>LY-LX+l DR LX >LY THEN A=O:A1=1 
920 RETURN 
20000 REM LOAD 92 MACHINE CODE BYTES 
20005 FOR 1• 1664 TO 1755:READ A:POKE I,A:NEX 

T !:RETURN 
20008 DATA 104,104,133,204,104,133 
20010 DATA 203,104,133,206,104,133 
20020 DATA 205,104,141,222,6,104 
20030 DATA 141,221,6,169,1,133 
20040 DATA 212,169,0,133 , 213,160 
20050 DATA 255,200,177,203,209,205 
20060 DATA 240,40,24,165,203,105 
20070 DATA 1,133,203,165,204,105 
20080 DATA 0,133,204,24,165,212 
20090 DATA 105,1,133,212,165,213 
21000 DATA 105,0,133,213,205,222 
21010 DATA 6,208 , 216,165,212 , 205 
21020 DATA 221,6,206,209,240,7 
21030 DATA 152,197,207,208,204 , 240 
21040 DATA 6,169 , 0,133,212,133 
21050 DATA 213,96 

Program 2. 

10 SUBSTRING SEARCH PROGRAM 
20 BY EDWARD C. SMITH 
30 APRIL 6,1982 
40 CALLED FROM BASIC BY 
50 A=USR<1664,ADR<YS<A1>> , 

ADR<XS>,Bl 
60 WHERE 
70 Y$ IS THE MAIN STRING 

LOCATED AT ADDRESS YD 
80 
90 XS IS THE SUBSTRING 

LOCATED AT ADDRESS XD 
0100 ; 
0110 ;LX = LENGTH OF X$-l 
0120 ; 
0130 ;Al IS THE START OF 

SEARCH MEASURED FROM 
LEFT END OF YS 

0140 ; 
0150 ;B= LY - LX-Al+ 3 
0160 ;A2 IS THE RESULT 

0 IF NOT FOUND 
0170 ; 
0160 ;NOTE:LX-1 MUST BE 

POKED AT 207 (SCF> 
0190 •=$680 
0200 YD=$CB 
0210 XD=-SCD 
0220 LX=-SCF 
0230 A2~ SD4 
0240 PLA 
0250 PLA ;GET ADDRESS OF MAIN STRING 
0260 STA YD+l 
0270 PLA 
0280 STA YD 
0290 PLA ;GET ADDRESS OF SUBSTRING 
0300 STA XD+l 
0310 PLA 
0320 STA XD 
0330 PLA ;GET ADDR OF MAX POSSIBLE COMPARES 

0340 STA B+l 
0350 PLA 
0360 STA B 
0370 ;INITIALIZE TO 1ST BYTE OF MAIN STR 

ING 
0380 LDA *$01 
0390 STA A2 
0400 LDA •soo 
0410 STA A2+1 
0420 START LDY #SFF 
0430 NEXT INV 
0440 CMP1 LDA <YD>,Y ;COMPARE YTH BYTE OF HA 

IN STRING VS SUBSTRING 
0450 CMP <XD>,Y 
0460 BEQ CMP2 
0470 CLC 
0480 ; HOVE TO NEXT BYTE IN HAINSTRING 
0490 LDA YD 
0500 ADC #$01 
0510 STA YD 
0520 LDA YD+l 
0530 ADC ••oo 
0540 STA YD+l 
0550 CLC 
0560 ;UPDATE RESULT LOCATOR 
0570 LDA A2 
0580 ADC #S01 
0590 STA A2 
0600 LDA A2+1 
0610 ADC #SOO 
0620 STA A2+1 
0630 CMP B+1 ;IS MAX ALLOWABLE COMPARES REA 

CHED? 
0640 BNE START 
0650 LDA A2 ; YES ON HIGH BY 

TE 
0660 CHP B ;JS MAX ALLOWABLE COMPARES REACH 

ED? 
0670 BNE START 
0680 BEQ NOHATCH ; YES ON L 

OW BYTE 
0690 CMP2 TVA ;HAVE ALL BYTES OF SUBSTRING B 

EEN LOOKED AT? 
0700 CHP LX 
0710 BNE NEXT ;NO 
0720 BEQ RETN ;YES 
0730 NOHATCH LOA #SOO 
0740 STA A2 
0750 STA A2+1 
0760 RETN RTS 
0770 B=RETN+$02 (§ 

COMPUTE! 

The Resource 

Verbatim 
flexible disks 
Call Free (800) 235-4137 for 
prices and in formation. Dea ler 
inquiries invi ted. C.O.D. and 
charge cards accepted. 
PACIFIC 
EXCHANGES 
100 Foothil l Blvd. 
San Luis Obispo. CA 
9340 1 In Cal call ~ 
(800) 592-5935 or ~ 
(805) 543- 1037 
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A Monthly Column 
All computer users w 11 benefi t Jro 111 this 111011lh 's colu111 n 
- 111a11y of Bill 's observations and hinls are 11 0/ specific lo 
the Atari. If you're Lhi11 1iin.g of /ranslali ng a BASIC 
game program inlo 111achi11 e language lo achieve greater 
speed, you'll find so111.e valuable information below. For 
f'xa mple, there's r1 discussion of/he "ball/boarder" /Jroble111 
which can be the 1110s/ difficu lt puzzle lo solw 111hf' 11 
progra 111111 i11g cerlai11 lli11ds ofgames. 

Insight Atari 

Bi ll Wilkinson 
Optimized Systems Software 
Cupertino. CA 

T his month we return to the world of program 
writing. As I noted in my last column , there has 
been a growing demand fo r me to explain how to 
wri te graphics programs in assembl y language. So 
I will begin a two or three-par t 
series this month on converting 
BASIC programs to assembly 
language. Although the pro­
g rams will be specifically wri tten 
fo r the Atari computers, it 
won 't take too much imagina­
tion to convert them to Apple 
and Commodore machines. 

The Bouncing BASIC Ball 
Since we are going to try to 
build up this program in stages, 
we will start this month with 
the simplest poss ible fo rm . 
Program I is an Ata ri BAS IC 
prog1·am which bounces a 
"ball" around inside the rec­
tangular screen . There is no 
scorin g, no paddles. no sound , 
no playe rs, no missiles, no 
intelligence. 

In fac t, perhaps the only 
thing which need s explaining is 
the frequent occunence o f the 
subexpression : INT( n * RND 
(0) ). With Apple Integer 
BASIC, one could obtain the 
equivalent fun ction by coding 
RND(n) ; and I have often 
wished that Ata ri had let us 
include that capability in the 
original specifications for Atari 
BASIC (oh, well , maybe in the 

Program 1. Simple Bouncing Ball Program 

100 SRAPHICB 3 
200 X"OVE• INTCS•RNDC0>>-2 
300 Y"OVE• INT<S•RNDC0>> - 2 
400 IF X"OVE+Y"OVE•O THEN 200 
500 X• INTC40SRND<O>> 
600 Y• INTC20SRNDCO>> 
700 XNEW• X:YNEW•Y 
900 POKE 19,0:POKE 20,0sRE" RESET TI"ER 
1000 RE" LOOP STARTS HERE 
1100 COLOR 01PLOT X,Y 
1200 COLOR 21PLOT XNEN,YNEW 
1300 X• XNEW:Y•YNEW 
1400 XNEW• X+X"OVE:YNEW•Y+Y"OVE 
1500 IF XNEW<~O OR XNEW>• 39 THEN X"OVE•-X"OV 

E 
1600 IF XNEW<O OR XNEN>39 °THEN XNEW•X 
1700 IF YNEW< • O OR YNEW >• 19 THEN Y"OVE•-Y"OV 

E 
1800 IF YNEW<O OR YNEW>19 THEN YNEW•Y 
1900 IF PEEKC19>•0 THEN 1000 
2000 RUN 

next ve rsion of BASIC A + ?). Anyway, the idea is 
to p roduce an integer random number in the 
range o f 0 to n-l , inclusive . 

So now let's examine the program as a whole. 
(First, a comment: I have used the conventio n that 
X means "horizontal" and Ymeans "vertical. " This 

Program 2. Bouncing Ball 

3010 A904 
3012 205731 
3015 38 
3016 E902 
3018 8DE330 

.PAGE ' i nitialization' 
; ; ; ; ; ; I ; I ; ; I ; I I ; ; I ; I ; I I ; I ; ; ; I ; I I I ; I ; I ; ; I 

A SIMPLE BOUNCING BALL PROGRAM 

; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; : ; ; ; ; ; ; 

•= $3000 
LINE100 
;>» 

LINE200 
;>» 

GRAPHICS 3 

LDA t:3 
JSR GRAPHICS 

XMOVE=INT< 5*RND(0)) - 2 

0300 LINE300 
0301 ;>» 

0310 
0320 
0330 
0340 
0350 
0397 ; 

LOA t4 
JSR RNI• 
SEC 
SBC 
STA 

t2 
YMOVE 

GET RANDOM NUMBER FROM 0 

NOW I S RANDOM FROM -~ TO +2 
AS I N BASIC F'ROGRAM 

0398 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;; 1;;;;;;;;;;;;;1;;;~; 
0399 
0400 LINE400 
0401 I>» 

LDA t4 
J SR RND GET RANDOM NUMBER FROM 0 TO 4 
SEC 
SBC t 2 NOW IS RANDOM FROM - 2 TO +2 
STA XMOVE AS I N BASIC PROGRAM 

; 
; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; i ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ;- ; ; ; ; ; ; ; ; ; 

Initialization 

°000 	 20 
30 
40 ; 
SO ; 
60 ; 
70 
80 ; 

0000 90 
0100 
0101 

3000 A903 	 0110 
3002 20E830 	0120 

0197 
0198 
0199 
0200 
0201 

3005 A904 0210 
3007 205731 0220 
300A 38 0230 
300B E902 0240 
JOOD 8DE230 0250 

0297 
0298 
0299 
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can have some strange implica­
IF XHDVE+YMOVE=O THEN 200

tions . See below.) We start by 
establishing the least detailed 
gr.aphics mode (which is, inci­
dentally, roughly equi valent to 
Apple's LO-RES mode). Then 
we set both of the variables 
XMO\ E and YMOVE to a 
random number in the ra nge 
-2 to + 2, inclusive. (Do yo u see 
how? ' I T(S*RND(O))' g ives a 
number from zero to four, 
inclusive , and \Ve then subtract 
two from it .) But we don't a llow 
both va lues to be zero (line 
400). (In a real "Pong" type 
game, you wouldn 't \\·ant the 
X-motion to ever be ze ro . Here. 
allowing X rOVE to be zero is 
instructive.) 

We then give the ball a 
starting position with X in the 
range o f 0 to 39 and with Y 
from 0 to 19. Note that both 
the cu1..-ent position (X and Y) 
and the to-be-made-current 
posit io n (XNEW and YNEW) 
a re set equal. T his is simply to 
get things started evenly. Line 
900 resets the system timer. 
(Yo u will have to do something 
differently he1·e if you are 
using an Apple.) 

The main loop is almost as 
simple . First, we erase (COLO R 
0) the old "ball" (note that we 
are e1·asing nothing if this is the 
first time through the loop) . 
T hen we PLOT the new ball 
with a convenient, visible color 
(COLOR 2). We update our 
current ball position (line 1300) 
and also our to-be-rnade ­
current positio n (line 1400) . 

It Gets A Bit Difficult 
Here is where it begins to get 
tricky. If the ball will be al or 
beyond the edge(s) of the screen, 
we must reve rse its movement, 
as appropriate (lines 1500 and 
1700). But suppose that the 
movement has a.lrea.d11carried it 
beyond the screen bounds; we 
must then bring it back in­
bounds (lines 1600 and 1800). 
Finally, for this simple demo, 

301B ADE230 
301E 18 
301F 6DE330 
3022 FOEl 

3024 A927 
3026 205731 
3029 8DDE30 

302C A913 
302E 205731 
3031 8DDF30 

3034 ADDE30 
3037 8DE030 
303A 
3030 

3040 

ADDF30 

BDE130 


A900 
3042 8513 
3044 

3046 
3048 
3048 
3 04E 
3 051 

3 054 
3056 

8514 

A900 
201531 
AEflE30 
ACDF30 
202031 

A902 
201531 

0410 LOA XMOVE 
0420 CLC 
0430 ADC YMOVE ; XMO VE + YMOVE 
0440 BEO LINE200 ; IF = 0 THEN 200 
0497 
0498 ; ; ;;;;;;;;;;;;;;;;;;;;;;;; ; ; ;; ;;;; ; ;;;;;;;;;;; ; ;;;;;;;; 

0499 ; 

0500 LINESOO 

0501 ;>» 


X=INTC40*RND<O>> 

051 0 LDA t39 
0520 JSR RND ; GET RAN DOM NU MBER FROM 0 TO 39 
0530 STA X ; AND KEEP IT 
0597 ; 
0598 ;;;;; ; ;;;;;;;;;;;;;;;; ;; ;;;;;;;;;;;;;;;;;; ;;; ;;;;;;;;;; 

0599 ; 

0600 LINE600 

0601 ;>» 


Y=INTC20*RND<O>> 

0610 LDA t19 
0620 JSR RND ; GET RANDOM NUMBER FROM 0 TD 19 
0630 STA Y ; AND KEEP IT 
0697 
0698 ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; i 
0699 I 
0700 J..INE700 
0701 ;>» 

XNEW=X : YN EW=Y 

0710 LDA X 
0720 STA XNEW XNEIJ = X 
0730 LDA Y 
0740 STA YNEW YNEW = Y 
0897 ; ....................................... ...................................................... .
~,,,,,,,, ,,,,, ,,,,,,,,,,, ,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,0898 
0899 
0900 LINE900 
0901 ;>» 

POKE 1910: POKE 20 r0 

0910 LDA *O 
0920 STA 19 
0930 STA 20 ; DON 'T NE ED TO DO LDA tO TWICE 
0997 
0998 ; ; ;;;;;;;;;;;;;;;;;;;;; ; ;;;;;;;;;;; ;; ;;;;;;;;;;;;;;;;;; 
0999 
1000 LINE1000 
1001 ;>» 

REM LOOP STARTS HERE 

1097 

1098 ;;;;;;;;;;;; ;;;;;; ;;;;;;;;;; ;; ;;;;;;;;;;;; ; ;;;;;;;;;;;; 

1099 ; 

1100 LINEllOO 

1101 ;>» 


COLOR 0 : PLOT XrY 

1110 LDA to 
1120 JSR COLOR 
1130 LDX x 
1140 LDY y ; LOAD VALUES FDR SUBROUTINE CALL 
1150 JSR PLOT 
1197 
11 98 ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; 
1199 ; 
1200 LINE1200 
1201 ;))) 

COLOR 2 : PLOT XNEWr YNEW 

1210 LOA t2 
1220 JSR COLOR 
1230 LDA to <NEED ED FOR PLOT> 
1240 U•X XNEW 
1250 LDY YNEW 
1260 JSR PLOT 
1297 ;
1298 ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; 

1299 ; 

1300 LINE1 300 


3059 A900 
305B AEE030 
305E ACE130 
3 061 202031 



BOwtER'S DAIABASE (New) Req - 16K RAMJCassene $1 4 95 
- 24K RAMJDtSk 14.95 

LEAP Fl!OG (New) . Req. - 16K RAM/Cassene 14.95 
- 16K RAMJDssk 14.95 

PLAYER PIA 0 (New) ..... Req. - J2K RAMJCassene 17.95 
- 40K RAMJDlsk 17.95 

• HELICO"IER BATTLE . Req . - 16K RAMJCassene 9.95 
- 16K RAM/Disk 4.95 

HORSE RACI G Req - t 6K RA Cassene 9.95 
- 16K RAMJDl>k 14.95 

KENO Req - BK RAMJCassene 9.95 
- 16K RAMJDlsk 14.95 

LIGHTN G BCLIS .. . Req - 16K RAMCassene 9.95 
and REACTION - 24K RAM/Disk 14.95 
THE MAD MARBLE Req. - 8K RAMJCassene 9.95 

- 16K RAM/Disk 14.95 
MUSIGAME (2 Gome>) Req. - 16K RAMJCassene 9.95 

- 24K RAM/Disk 14.95 
• SUPERMASIER Req - 8K RAM'Cossene 9.95 

- 16K RAMJDl>k 14.95 
AG Req. - 16K RAM/Cossene 9.95 

- 16K RAMIDisk 14.95 
IRACIOR BEAM Req. - BK RAM/Cassene 9.95 

- 16K RAM/Disk 14.95 
• 	WARSH IPS Req. - 16K RAM/Cassette 14.95 

- 24K RAM/Disk 19.95 
• CCA 0010 Monog ment System . Req. - 40K RAMIDl>k 99.95 
• LETIER WRnER Req. - 24K RAM/Dssk 19.95 

f:I T••d 1 m .a 1lo.OI ATARI . Int 

DIVISION OF CUSTOM ELECTR:ON ICS. INC. 

SOFTWARE 
238 Exchange St., Ch icopee . Mo uoch v,e tts 0 1013 

(413 ) 592 .•761 

Mastercard & VISA Accepted 
• Declet And Dis1 ributor Inquirie s ln..,ited 

• Clo5ed Monday ' - Open Da ily 'Til 5:30 - fridoy5 'Til 8 

THE 

BIG MATH 

ATTACK™ 


Ch<1ll1::11g1ng new math program . .. 

Sharpen your ski ll s b nt rrng the corr ct ans ver 
before he equa ion ' lands' on ou r city' Provides 
hours of ducauonal en enainmen 

Featur s: 
• 	 Full color 


High resolution graphics 
 e
• 	 Arnmauon 
• 	 Sound 
• 	 Four math unctions(+. " . - ) 
• Tv.o I els for each function 

Recommended for grad s I ·6. ailabl or h ATARI[, APPLE 11. 
AT RI 16K (cass.) . .. .. .. .. .. .... .. .. .. .. 520.00 

T RI 24K (disk) ............................... 525.00 
Re u11 es A f ARI BA IC ca 11dg • 

APPLE 11 tdisk) DOS 3.2.'3.3 . . . . . . . . . . . . . S25.00 
R quir s Apple of Basic in ROM. 

Ask for it at your local computer store. 

or order direct 

Please add:)':H.E.S.I.S. SI 50 sh1pp1ng_ handling 
P.O. Box 147 	 Sl50COD 

0 

Gard n City. Ml 48135 WRITE FOR 1R[E Cl\TAI OG 
(313) 5 5·4722 	 D lrR I UIRIES VELCO'\ 

COMPUTE! 

Is Looking 


For 

FORTH Screens: 

Applications, 

Utilities, and 


Programming 

Techniques 


A\ll?Hl?ll\E 

NEW! ~IRSTRIKE FOR THE ATARI 400/800 16K 

e I TROOUCING THE NEW ARCAO[ STYLE GAME FOR ATARI COMPUTERS' 
e SUPERB FINE SCROLLING GRAPH ICS ANO DAZZLING ARRAY OF COLOUR. 
e FIGHT YOUR WAY THROUGH CAVER SAND TUNNELS WITH ATTACKING 

~ISSILES . FUEL AND AMMO DUMPS TO CONTEND WITH ! 
e 10 MACHINE CODE PROGRAM FOR ONE OR TWO PLAYERS. 
e 1UL TIPLE SKILL LEVELS. 
AVAILABLE OW DIRECT ON t6K CASSETTE · 539 95 PLUS SS AIRMAIL 

POSTAGE. SE D YOUR VISA MASTERCARD NUMBER TODAY• 


ATARI IS A T.M. OF ATARI INC. 

ENGLISH SOFTWARE COMPANY 
DEPT.C. 50 NEWTON STREET. PlCCADI LL Y, MANC HESTER Ml 2EA. ENG LAND, U.K. Tel: 061·236 7259 
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we simply do Lhis loop until the 
clock ticks (4.26 seconds, 
roughly) and then start a ll over. 

Even ignoring the limited 
goals of this program, there are 
a few significant flaws: (I) 
There is no visible border 
around the screen to tell you 
when and where the ball wi ll 
"hit." (2) The1-e are no sound 
effects. (3) The ball isn 'L round 
(or even remotely so). (4) Some­
times, the ball rebounds without 
hiuing the wall. I am going tu 
leave ( I) and (2) for nexL Lime, 
and (3) can 't really be changed 
without using player-missi le 
graphics. But flaw (4) is an 
interesting one, and.worth 
some discussion. 

The problem lies in the 
basic algorithm I chose for 
moving the ball: the X and Y 
movemenLs can range from -2 
to + 2 uni Ls. independcmly, 
and I move the ball each time 
in both X and Y according to 
the current movement factors 
(X 1lOVE and YMO\ E). LeL's 
Lake an exa mple: suppose thaL 
the XMOVEment is zero and 
the YMOVEment is -2. And 
further suppose that the ball is 
currently at Y position +I (one 
square from Lhe edge of Lhe 
screen). If I a llow Lh e ball Lo 
move to the new Y position 
determined by Y and YMOVE 
( YNEW = Y+ YMOVE in line 
1400), then it will be off Lhe 
screen ( YNEW will be - I) . 
What to do? 

One solution might be to 
pretend we have absorbcnL 
walls ( IF YNEW<O -1 HEN 
YNEW = 0). This wi ll work, buL 
will give strange flight paths for 
the ball. The solution I chose 
was to imagine that the ball hit 
the wall smack in the middle 
the two times I chose to make it 
visible. (Imagine: the ball is 
displayed at Y position + I. 
O ne-half of a time-tick later, it 
hits the wall and rebounds. 
Another one-half of a time-tick 
later,ithasreboundedbackout 

1301 ; >» 

X=XNEW : Y=YNEW 


3064 ADE030 1310 LDA XNEW 
3067 80DE30 1320 STA X 
306A ADE130 1330 LDA YNEW 
3060 8DDF30 1340 STA Y 

1397 
1398 ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; 
1399 ; 

1400 LINE1400 

1401 ;>» 

XNEW=X+XMOVE YNEW=Y+YMOVE 

3070 AC•DE30 1410 LDA X 
3073 18 1420 CLC 
3074 6DE230 1430 ADC XMOVE 
3077 8DE030 1440 ~ STA XNEW 
307A ADCIF30 1450 LUA Y 
307£1 18 1460 CLC 
307E 6C•E330 1470 ADC YMOVE 
3081 8DE130 1480 STA YNEW 

1497 ; .. ......... ....... ....... . .......................... ..... ..............................
1498 ' r f f ' r J 1 r f r r ' r r P I ' ' ' ' ' P ' r ' r r ' ' P r r r r r f r ' 1 ' ' ' P 1 r f r r r f I ' I r 
1499 

1500 LINE1500 

1501 ;>>> 


IF XNEW<=O OR XNEW>=39 THEN XMOVE=-XMOVE 

3084 ADE030 1510 LUA XNEW 
3087 3006 1515 BM! THEN1500 ;XNEW < 0 
3089 F004 1520 BEQ THEN1500 ;xNEW = 0 
3088 C927 1525 CMP t39 
308[1 9009 1530 BCC LINE1600 ;XNEW NOT >= 39 

1550 THEN1500 
308F A900 1555 LUA tO 
3091 38 1560 SEC 
3092 EDE230 1565 SBC XMOVE ;GET 0 - XMOVE 
3095 8DE230 1570 STA XMOVE ; TO XMOVE 

1597 
1598 ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; i ; ; ; ; ; ; 


1599 ; 

1600 LINE1600 

1601 ; »> 


IF XNEW<O OR XNEW>39 THEN XNEW=X 

3098 ADE030 1610 LDA XNEW 
3098 3006 1620 BMI THEN1600 ;xNEW < 0 
309[1 C927 1630 CMP t39 
309F FOOS 1640 BEO LINE1700 ;XNEW 39 
30A1 9006 1650 BCC LINE1700 

1660 THEN1600 
30A3 ADDE30 1670 LDA X 
30A6 8IIE030 1680 STA XNEW ; XNEW = X 

1697 
1698 ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; r ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; 

1699 ; 

1700 LINE1700 

1701 ;>» 

IF YNEW<=O OR YNEW>=19 THEN YMOVE=-YMOVE 

30A9 AI•E130 1710 LIIA YNEW 
30AC 3006 1715 BMI THEN1700 ;YNEW < 0 
30AE F004 1720 BEO THEN1700 ;yNEW = 0 
30BO C913 1725 CMP t19 
3082 9009 1730 BCC LINE1800 ;YNEW NOT >= 19 

1750 THEN1700 
30B4 A900 1755 LDA tO 
30B6 38 1760 SEC 
30B7 EDE330 1765 SBC YMOVE ;GET 0 - YHOVE 
30BA 8DE330 1770 STA YHOVE ; TO YMOVE 

1797 ; 

1798 ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; 

1799 ; 

1800 LINE1800 

1801 ; »> 


IF YNEW<O OR YNEW>39 THEN YNEW=Y 

3081 3 1810 LDA YNEW
' ADEl 030CO 3006 1820 8HI THEN1800 ;YNEW < 0 

3oc2 c913 1830 CMP t19 
1840 BEO LlNE1900 ;YNEW = 39~~g: :~~: 1850 BCC LINE1900 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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to Y position +I. We thus 
display it again at position + 1, 
since we are displaying only at 
integral time-ticks.) T his choice 
is reflected in the programming 
in lines 1600 and 1800. 

Of course, all "motion" via 
a computer is no more true 
motion than is a motion picture 
or a television picture. In truth, 
you are simply seeing a series 
of still pictures flashed in front 
o f your eyes so quickly that 
your brain perceives the result 
as motion. Thus, there is noth­
ing inherently wrong with my 
solution. Except that, from 
BAS IC, the time between pic­
tures is so long that even my 
lazy brain can sometimes clearly 
see that the ball didn 't touch 
the wall. (Notice that ifXMOVE 
is zero, so that we have only 
vertical ball movement, the 
e ffect is even easier to see.) 

Can ·we do better? From 
BASIC, probably not. From 
assembly language, probably 
yes. If we choose a different 
algorithm, a different graphics 
mode, or make the pictures 
change faster, maybe we can 
give better illusions of motion. 
But that will wait for next time. 
This month , we will simply 
recode our BASIC routine in 
assembly language. 

Having A Ba ll With Assembly
Language 
First note that the BASIC line 
numbers have been preserved , 
with line l 00 in the assembly 
code havi ng the label LI NE I00 
and being followed on line 

, I 0 I , with a remark containing 
the BASIC source for that line. 
(If you want to make your 
listings neat and readable , you 
might try the trick I used here : 
I placed a control-J [an ASCII 
line-feed character] both before 
and afte r the BASIC source. It 
can make your listing much 
more 1·eaclable.) 

Also note the inclusion of 
my graphics subroutines from 
the February issue of COMPUTE! 

3.0C8 ADDF30 
30CB 8DE130 

30CE A513 
3 0DO D009 

3 0D2 AS14 

30IJ4 C514 
30D6 FOf:C 

30D8 4C4630 

30DB 4C0030 

30DE 00 
30DF 00 
30EO 00 
30El' 00 
30E2 00 
30E3 00 

·JOE4 

30E4 

E456 
0342 
0344 
03A8 
034A 
034B 

0003 
oooc 

1860 THEN1800 
1870 LDA Y 
t.880 STA YNEW ; YNEW Y 
1897 
1898 ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; p ; ; J ; ~f ; ; ; • ; ; ; 
1899 
1900 LINE1900 
1901 

1910 
1920 
1930 
1940 

1960 
1970 
1980 
1990 
1997 
1998 
1999 i 
2000 
2001 

2010 
2020 
2030 
2040 
2050 
2060 
2070 
2080. 
2090 
3000 
3010. 
3020 
3030 
304'0. 
3050 .; 
3060 
3070 
3080 
3090 
3iOO 
3110 
3120 
3130 
31"'0 
3150 
3160 
33,7-0 
3180 
3190 
3200 
3210 
3220 
3230 
32.40 
3250 
32t.O 
3270 
3280 
3290 
3300 

Equates,.etc., for graphics subroutines 

9000 
9005 
9010 
9015 
9020 CIO 
9025 
9030 
9035 
9040 
9045 
9050 
9055 COPN 
9060 

= 

;>» 
IF PEEK<19)=0 THEN 1000 

LDA 19 
BNE LINE2000 

;==== LEAVE THESE 6 LINES OUT FIRST 
LDA 20 ; LSB OF CLOCK 

1950 CLOCKWAIT 
CHP 20 ; CHANGED YET1 
BEQ CLOCKWAIT ; NO •• ,WAIT 

i===· BUT ALWAYS KEEP LINE 1990 ==== 
.JHP LINElOOO 

LI~E2000 
;>» 

RUN 

to truly si~ulate RUN• we should store 
zero to all variables. For this Pro9ra• 

; -that is not necessarY• since all variables 
are reset in the besinnins of the Prosra• 

; an~way, ln seneral• thoush, be careful 

f 

; to check such thinss. 

x 
y 

.JHP LINE100 

!! ! VARIABLES ' AND. SUBROUTINES I ! ! 

There ar~ no direct BASIC eauivalents 
~or the followin~ lines ,,, the BASIC 
interpreter handles all this for YOU 
automatically, 

first -- the variable declarations · 

.BYTE 0 

.BYTE 0 
XNEW .BYTE 0 
YNEW .:BYTE 0 
XffOVE · .BYTE 0 
YHOVE .BYTE 0 

second -- the subroutines 

these are mos tlw the saee subroutines that 
we ~re5ented in the Februarw• 1982• issue 
thoush they have been modified slightlw. 
Note that SETCOLOR and LOCATE have been 
droPPed <not used in this Prosra•> 
and a new function. RND• has been added. 

.INCLUDE tDIGRAPHICS,ASH 

• PAGE •Eeuates • 

CIO EQUATES 

$E456 Call OS thru here 
ICCOH $342 COHmand to CIO in IoCb 
ICBADR = $344 Buffer or f il ena•e ADdRess 
ICBLEN = $348 Buffer LENsth 
ICAUX1' = $34A AUXil l i arw byte • 1 
ICAUX2 $34B AUXilliary bYte • 2 

3 Com.-and OPeN 
CCLOSE 12 Command CLOSE 
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(Issue #21 ). I have added a 
RaNDom function , to make the 
mainline code easier and more 
compatible with the BASIC 
original. Eve n if you choose not 
to type in th e mainline assembly 
language this month , you 
should type in and prese rve 
these routines. Or simply add 
RND to th e listing )'Ou typed in 
from February (you did type a ll 
tha t in , of course). We will use 
th ese sa me routines in th e later 
articles in this se ries, but the 
listing will 1rnl be re pea ted . 

As much as possible . the 
assembl y la ng uage i self­
explanatory , es pecially whe n 
coupled with th e BASI C source. 
For example. what could be 
clearer than the transla tion of 
"GRAPH JCS 3" into "LOA # 3" 
and 'JSR GRAPH'ICS" ? If you 
don't unde rstand why this 
works. you really need to get a 
good introductory book and 
read up on 6502 assembl y 
language. For those of you into 
such things, you might note 
that when \\·e con,·e rt from 
BASIC to assembly language , 
we tend to co1wert expressions 
b~1 using re,·e rse Polish nota­
tion. Thus. for example , line 
~Offs assembly language equi­
,·alcnt might be expressed in 
"pidgin-HP" (that is. in a pa rod y 
of th e keyboa rd language used 
I)\' HP re \'e rse Polish ca l­
c ~ilators ) as something like this : 
4 RND 2 - ENTER xmove STORE 

And those of you into FORTH 
will presumabl y also see th e 
ol)\'ious cornllaries. 

The assembly lan guage 
cod in g here is not the best nor 
th e most efficient. For example , 
lines 410 through 430 could be 
replaced by a simple "ORA 
Xl\10\ E" (because the A­
registe1· alt·ead y con Lai ns 
Y lOVE and because we don 't 
reall y need th e sum to find out 
if th e two values are boLl1 zero). 
Rath e r , the idea he re \\'as to do 
as straightforward a translation 
as possible , al lowing more of 

OOOl:l 9065 CPl:lINR 11 Command Put BINarw Record 
0011 9070 CD RAW 17 Command DRAWto 

9075 
0004 9080 OPIN 4 OPen for INP•Jt 
0008 9085 OPOUT 8 OPen for OUTP•Jt 

9090 
9095 
9100 EQUATES used bw the s: driver and 
9105 the VBLANK routines 
9110 ; 

0055 	 9115 HORIZONTAL = S55 
0054 9120 VERTICAL : $54 
02Fl:l 9125 DRAWCOLOR = S2FB 
02C4 9130 COLORO = $2C4 

9135 

9140 ; miscellany 

9145 ; 


OOFF 9150 LOW SFF 
0100 9155 HIGH $100 
tr20A 9160 RANDOH SD2 0A 

The graphics subroutines 

30E4 	 9165 .PAGE "The sraPhics subroutines• 
9170 
9175 ; 

30E4 00 	 9180 SAVECOLOR .BYTE 0 where COLOR is saved 
9185 I 

30E5 53 9190 SNAHE .BYTE •s:" rO the filename for open 
30E6 3A 
30E7 00 

-9195 

9200 

9205 GRAPHICS g 

9210 
9215 ENTRY: A-res contains sraPhics mode ' S' 
9220 EXIT! Y-reS has completion status 
9225 ; 
9230 GRAPHICS 

30E8 48 9235 PHA save 'g' 
30E9 A260 9240 LDX t6*$10 file 6 
30El:l A90C 9245 LOA tCCLOSE 
30ED 9D4203 9250 STA ICCOHrX 
30FO 2056E4 9255 JSR CID ; First r we must close file t6 

9260 Cwe isnore any errors from the clos e) 
9265 

30F3 A260 9270 LOX t6*$10 a sainr file 6 
30F5 A903 9275 LOA tCOPN we will open this 'file' 
30F7 9D4203 9280 STA ICCOHrX 
30FA A9E5 9285 LDA tSNAME&LOW 
30FC 9D4403 9290 STA ICBADRrX we use the file name •s :• 
30FF A930 9295 LDA tSNAME/HIGH 
3101 9D4503 9300 STA ICBADR+lrX ; by Pointing to it 

9305 
9310 all is set UP for OPENr now 
9315 we tell CID Cand s : i what kind of open 
9320 

3104 68 9325 PLA our saved 'g' SraPh i cs mode 
3105 9D4B03 9330 STA ICAUX2rX ; is Si ven to s: 

9335 (note tha t SI iSnores the UPPer bits of AUX2 l 
3108 29FO 9340 AND tSFO now we set Just the uPPer bits 
310A 4910 9345 EOR t$10 ; and fliP bit 4 

9350 <Read the te:< t. s: e>:f>ects this bit inverted 
9355 from what normal BASIC usase is.) 

310C 090C 9360 ORA tSOC a llow read and write access Cf 
or CIOl 

310E 9D4A03 9365 STA ICAUXlrX make CID and s: happy 
3111 2056E4 9370 JSR CID and do the OPEN of s: 
3114 60 	 9375 RTS 

9380 
9385 ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; 
9390 ; 
9395 ; COLOR c 
9400 
9405 ENTER: Color ' c' in A-resister 
9410 EXIT: Unch a nsed 

9415 

9420 COLOR 


3115 8DE430 9425 STA SAVECOLOR 
3118 60 9430 RTS ; e xciti nSr wasn't it? 

9435 
9440 ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ;. ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; 
9445 
9450 POSITION hrv 
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- resister 

text 

p·revious COLOR call 
as .in POSITION 

s tatus 
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you Lo understand how simple 
assembly language can be. 

Are there any tricky spots 
in Lhe code? Not reall y. 
Though, if you are like me, you 
will have to pause each time 
you use a CMP and figure out 
if you rea ll y want BCS or BCC 
(o r whether you also need a 
BEQor... ). Again, some of the 
CM P's could have been made 
simpler (for example, by using 
'CtvlP #40' on line 1630 and 
omitting line 1640). And , aga in , 
l opted for consistency wiLh the 
BASIC program. 

The program does work. 
-1 ''>' iL. It took me about th1·ee 
hours to type it in and debug it 
(including about an hour of 
debugging the debugge r). This 
represents much less time than 
it would have taken if I had not 
had the BASI C prog ram as a 
working model. You might 
omit lines 1930 to 1980 the first 
time you run it. I won't tell you 
what will happen , but I will tell 
yo u that the lines are used to 
synchronize ball movement 
wiLh the clock. 

On Assembling And 
Debugging 
You may have noLed that the 
maste r origin ('* = ') for Lhis 
program is at $3000. If you use 
that origin and-don 't do any­
thing special, assembling Lhe 
program will wipe out the 
source code and lwblooey.' Whal 
can you do? Personally, I prefer 
to di1·ect the object code to disk 
when I assemble. (I usuall y use 
'ASM ,#R :, #D:tile.OB.J' whe re 
"fil e" is Lhe same name as Lhe 
source file and I use "R:" be­
cause I list to a DIABLO or 
DEC serial printe r. ) T hen , with 
the source also safely LISTed 
to disk, I ca_n use NEW and 
re LOAD the object and proceed 
to run and debug it. Using this 
method. it makes sense to place 
the origin somewhe1·e faidy 
high in EASMD's (or the 
Assembler/Editor's) working 

9455 ; 

9460 ;- ENTER: h Chori;zontal > ·Position in x,A 

9465 ; - resisters CLSBrMSB> 

9470 ; v <vertical> Position in Y

94175 
9480 EXrT: unchanS'ed 
9485 ; 
9490 POSITION 

3119 8655 9495 STX HORIZONTAL 
3118 8556 9500 STA HORIZONTAL+! ; read the 
3110 84154 9505 STY VERTICAL I too si•Pler 
311F 60 	 9510 RTS 

9515 ; 
9520 , ; ; ; ; ; ; ; ; ; ; ; ' ' ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ' 1 ; ; ; ; 
9525 
9530 P.LO'T hrv 
9535 
9540 ENTER: 11ust have done a 
9545 XrArand Y resisters set 
9550 
9555 EXIT: Y- resister has co•Pletion 
9560 
9565 PLOT 

3120 201931 9570 JSR POSITION 
3123 A260 9575 LDX t6*$10 ~ile 6r asain 
3125 A90B 9580 LDA tCPBINR Command Put DINar~ Record 
3127 904203 9585 STA ICCOHrX 
312A A900 9590 LDA tO 
:312c 904803 9595 STA ICBLENrX 
312F 9049'03 9600 STA ICBLEN+lrX I if buffer len•th is zero •• , 
3 2 AOE430 9605 LDA SAVECOLOR then Cf'BINR Puts one char fro11 

A-r1nl 
3 5 2056E4 9610 JSR CIO i and this is how we PLOT 
3 8 60 	 9615 RTS 


9620 

9625 

9630 ;; H ; ;; I ; ;; H ;; ; ; ; ; ; ;; I if fl; ;; I I H 11 f I 

9635 
9640 D~AWTO hrv 
9645 
9650 ENTER: must have done a Previous PLOT 
9655 x,Arand Y resisters as in POSITION 
9660 
9665 EXIT: Y- resister has coraPletion code 
9670 
9675 DRAWTO 

31 9 201931 9680 JSR POSITION 
31 C AOE430 9685 LI•A SAVECOLOR 
313F 80FB02 9690 STA DRAWCOLOR where DRAWTO ex~ects its color 
3142 A260 9695 LDX t6010 file 6 •• ,once 11ore 
3144 A911 9700 LDA tCDRAW Just a com11and to "SI' 
3146 904203 9705 STA ICCOMrX 
3149' A90C- 9710 LDA UOC 
314B 904A03 9'715 STA ICAUX1rX insurance 
314E A900 9720 LDA tO 
3150 904803 9725 STA ICAUX2rX ,,,suaranteed to work 
3153 2056E4 9730 JSR CIO . do the actual ORAWTO 
3156 60 9735 RTS 

9740 

easier 

9745 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 
975(). 
9755 
9760 RND r 
9765 
9770 ENTER: r in A- resister 
9775 EXIT: A-re s i s ter contains a random 
9780 number from 0 to r' inclusive 
9785 
9790 
9795 RND 

3157 806631 9800 STA RTE MP 
315A · EE6631 9805 INC RTE MP nrak.es CHP 

9810 RNDWAIT 
3150 ADOA02 9815 LDA RAN[10t1 set a randora 
3160 C06631 9820 CMP RTEHP too bis? 
3163 BOFS 9825 BCS RNDWAIT ~es ••• wait 
3165 60 9830 RTS 

9835 
3166 00 	 9840 RTEHP , BYTE 0 RESERVE SPACE 

9845 ; 
9850 ;;;;;;;; ; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 
9855 ; 

3167 9999 .ENI• 



m e mon:. 
An 'a lLernat i,·e m e thod is Lo kee p Lh object 

cod e in m mory hl'lm1•a ll m~· ourc !i sl ing. 'v\lith 
[ MD Lhis i: eaw lo do. Fo r exa m pl , ll'i lh this 
program, I s im p lr u ·eel a 'LOMF.M 3800' «> mmand 
Lo te ll £AS 1D not lo use an y m e mory be lo w $3800. 
W ith th e Assembler/Editor cart r id ge, it is a lmosl as 
easy : s i mpl~· u B CLO i sue "C2E5 < 00 .38"' and 
Lh e n "G A()()() ". ( 02 E5 is )'Sle m LO M Uvl , \\' h ich 
the As. mbl c r p icks up and u ·es for its O\\'ll ll'h e n 
it is cold:tan cl a l AOOO.) In both in tan ce , make 
ure yo u ha \'e LI Ted off a n y program in rn e m o 1·y 

before cha ng in g Lh ' LOME~! bo und. ill ce it is th e 
OCC UITe nc ' or NEW \1·hich forces l he c hCtn ge. 

Ac tu al! ·. I of"ten use both or th e <1bm-c mca u re . 
A nd eve n th e n l ca n r u n into problem s. 'v\ hen I 
\\·as work ing on th is month 's progra m . for example, 
I could asse mb le and l he n load th e program fine. 
Bui ,,·hen I \1-C nt lo use " C3000" fro m BUC , th 
sys te m looped 111acll~ -. J"m s1 il l Lr)·ing 10 figure out 
ll'h~ · . but I :oh· ·cl it by load in g rh OB.J T l fil e from 
th e ope ratin g y tern an d the n ree m e 1·in g the 
A ·semblc r , ·ia <1 co ld sLa n. B L'G then \rnrked fin e. 
l hope th;it b)' nex1 momh I ,,·ill h ;wc figured out 
th e reaso n ror th is st range behavior a nd wil l re port 
a fix LO you. (To be fair, I am usi ng a 7'1'1)' ear ly pre­
re lease \'e rsion of th e cartr idge ... perhaps you won ·t 
ha \' e th is proble111. ) 

Breakpoint Setting 
Po · ib ly th e biggc ·t [ ~tu IL o f BL'G (both \'Cr ·io n ·) is 
t he lack o r eas~1 breakpoint capabiliti es . C ha ngin g 
instru ctions to BRKs (SOO) and back oft n gets so 
Lircso m e that I te nd ro say rh e hec k with it and t r y 
oul a n o th c r\\'is un ch ·eked portion o r· code . Wh e n 
I'm lu c ky. it a ll work: . When I'm not . I turn off the 
power a nd sta n aga in . T ha nk goocl n c ·s 1·m not 
tr)·ing LO do thi . ,,·ithju st a cassette. Th e corollary? 
Ir )'O U a re us in g a a SCLLc-on ly y l ' Ill . proceed 
\1·ith utm ost ra u t ion a nd ta ke th e troubl ' to set lot 
o f brca kpo in1 s. 

That"s abo ut it r·o r this month. Next month we 
wi ll add se \'e ra l co mplication s 10 th e bouncing ba ll 
prog ram . We wi ll a lso ex p lore so m e 11 e \1·s. t ri , ·ia. 
~rnd goss ip . /\ncl. whare,·e r )'OU do , don ' t I c lie vc 
C\'e r ythin g th at peo p le say a bout th e Atari and 
Atari BAS IC: ll'e may ha \' e ome surpri sin g bench­
marks fo r yo u . © 

TOLL FREE 
Subscription 
Order Line 

800-345-8112 
In PA 800-662-2444 
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Fur PF:TICBM a11rl \1/C, tltis handy utility should solve it \\'ill be e xecuted a fter it is deleted( !) . If you leave 
so111P lllPlll01 )1 spaa probfr111s, t'SjJnia//y whn1 ins/ructions out th e END a lLogether, the subseque nt lines may 
nm IJ/' sofdy rfrleted fimn a /1mg m111 afln thefri' 110 be e xecut:ed. d e pending on whaL's in th e m , or your 
longn lll'erlnl. It rr111110I wo rl< , hmur'1lf' I'. 011 Original prog ram ma y crash . 
RO \ti PET~. Watch It Work 

Electric
Eraser ~~~~~rg~nder 

If you program in BASIC, you'd som e Limes like LO 

d c lcLc ce rtain prog..-am lin es after they\·e bee n 
e :-.: cc ut cd. e ithe r tu proLect your program from 
piracy . or to l'rce up me morr for th e res t o f the 
program to use . The lines that print ~ ·our on-scree n 
insLruction s. for e xample , arc good candidates for 
dele Lion as soon as Lh ey\ ·e been run. Ha,·ing c rvcd 
their purpose . the,· do noLhing but La ke up s pace . 
,,·hich (';tfl rea ll~ · he at a pre mium in small-me mory 
machin es like th e VI C a nd Lhc 8 K PET. 

It \\'<Hild be a real he lp ii' the re \\' e re a n easy 
\\·a~ · LO d e le te such lin es unde r program comrol. 
\\' 11. no\\' th e re is one: t::l ec t ric Erase r is a 111·0-l i ne 
routine th at d e letes itse lf' a nd a ll subsequent lin es 
as soon as it's c;:1llecl . 

Lines 210 and 220 in Lhe accompam·ing pro­
g1·;rn1 are th e Electric Eraser for U pg rade and 4 .0 
ROM PET/CBM machin es. If you have a VIC, 
your e ra. e r a ppea rs in th e REM a rks followin g line 
300. love it up to lines 210-220 before you run 
th e forthcoming d e mo. In all cases , line 300 ac ti­
\'ates the Eraser. There is nothing special about 
thi s cho ice of line numbe rs, a nd the three lin es ca n 
be re numbe red a t will when you use the m in other 
prog1-ams. The)' consume just over I00 bytes of 
me mory. 

To use rh e Era er. yo u musL seL up th e lines LO 

be e rased as the last lin es in ) 'Olli ' prog ram. There 
can he as ma11\· of' them as vou wi sh. and they shou ld 
prel'c rabl y in ~lud c Lhe acL; ,·awr line. since }-m1'll 
ha\'e 110 need f'or it once Lh e other lines ha\'e been 
e rased. Put th e Eraser immedia te ly befor e th e first 
line yo u want to e rase. T he n yo ur program can 
e xecute an y of' its lines, exce pt for th e acti\'ator, to 
its heart's cont e nt. 

The1·e's 110 need to bypass th e Eraser, since it 
has no mea ningful effect until it 's activated. Whe n 
it 's tim e for th e Electric Erase r to do its work , exec ­
ut e th e act ivator lin e. 1 his will clea r al l 1·ariables 
and make the Erase r and eve1·ything af'te1· it disa p­
pea r from th e program. You ca n , if you like, re place 
th e END in th e Eraser with a nothe r statement, and 

Rigln now, le t's see the Electr ic Eraser at work. 
Type in the d e mo program and SAVE it. Don 't 
R U :'\ it first to chec k yo ur work, o r yo u ' ll have to 

type it in again! LIST th e program a nd ca re full y 
chec k lines 2 10, 220 a nd 300 for errOI-s. Now R N 
th e progra m , a nd see for yourself Lh a t all its lines 
a re actua ll y executed , which should be ob,·ious 
from th e texfthat prints on the screen. R N th e 
program again. and yo u ' ll see that lines 210 and up 
do not e xecute this tim e, and th a t you now have 
se,· · ral hundred m o re bvte of free m emor y. LIST 
the progra m to verify th,at lines 2 I 0-350 are no 
lo n ge r there. They have been electl'ically e rased . 
Yo u co 11lrl say that these lines " ·e re e xecuted , the n 
they \\'e re e xecuted. Or maybe Lh ey we re just R UN 
to death. A ny\\·a,·, th ey arc gone without a u·ace, 
replaced b~· usable memor~' · 

Eraser's Secret 
H e re is where they went: Lh e fi1·s1 two PEEKs in 
line 2 10 a re th e k~ \'S to Electric Eraser's success. 
These loca tions co;n a in a po inte r to th e start of the 
line curre ntly be ing e xec uted. v\ he n acti\'ated. the 
Eraser POK Es zeros into the link for that line 
and. using Lil e US R \'ector as a te mporary sto rage 
area. sets t.he Start o!' Va1·iables pointer to th e loca ­
tion just above that. As a result, BASIC thinks the 
p rogram e nds with the last line before the Erasei', 
which of course it no\\· doe.' . Ir a l I th is i · over your 
head , the Sy. te rn In formation cha pte r of Osborne's 
PET/CB \II Prrso 11al Co 111/mt fl' Guide holds the keys to 
uncl e rsLanding. If you don't care about such mat­
ters. d o n 't worry- yo u can use the Electric Eraser 
withouL unde rstandin g how and why it works. 

Now vou've see n th e Electri c Erase r in a ll its 
simple sple ndor, a nd m aybe you 've bee n impressed. 
ff so, your nex t step is w add it to ro u r bag of 
prog1·a m111ing tricks. and to make equall r impres ­
s ive use of it. po\\'c rf'ul e rasatorial punch . You 
could e xe rcise yo ur tal e nLs on Lh e d emo program , 
by re placing th e END in line 220 with a RU r 

100 PRINT"{DOWN}FR E (0)=";FRE(0) 

110 PRINT"{DOWN}WHERE IS THE REST OF THIS" 

120 PRINT"LITTLE PROGRAM?" 

200 REM ** 210 - 220 ARE THE ERASER 

210 A=PEEK(58)+256*PEEK(59)+3:POKE2,INT(A/ 2 


56):POKE1,A-256*PEEK(2) 
220 IFERTHENPOKEA-2 ,0:POKEA-l, 0:POKE42 ,PEEK 

{l):POKE43,PEEK(2) :CLR:END 
230 PRINT"{DOWN}IF YOU LIST IT, YOU WON'T" 
240 PRINT"FIND IT! IF YOU RUN IT ONCE" 
250 PRINT"MORE, YOU'LL SEE THAT ':{OU " 



260 	 PRINT"HAVE GAINED SOME MEMORY ." 
270 	 PRINT"{DOWN}THE ELECTRIC ERASER IS" 
2 80 	 PRINT"POWERFUL MEDICINE!!" 
300 	 ER=l : GOT0210 : REM ** ACTIVATOR 
310 	 REM 
3 20 	 REM ** ERASER FOR THE VIC: 
330 	 REM 
340 	 A=PEEK(61)+256*PEEK(62)+3:POKE2,INT(A/2 

56) :POKE1 ,A-256*PE EK(2) 
350 	 IFERTHENPOKEA- 2 , 0 :POKEA- l,0 :POKE45 , PEEK 

( 1) : POK E4 6, PEEK ( 2) : CLR : END (§ 

*VIC-20* 


FROG 

Take control of an animated fl y zapper. 


Requires NO extra equipment. 


... Each $17.95 cassette ... 

M4tl9Ie e4tRPET 

P.O. Box 35115 Phoen ix , AZ 85069 

GAMES FOR THE PET ALSO AVAILABLE 

LET COMPUTERMAT TURN YOUR VIC-PET-CBM INTO A HOME ARCADE 

VIC SOFTWARE PET/CBM 
ALIEN INVA · 10 At l .tdt• "'I\ 1,· ,. ,, th..'11"-'1 ' 1101 \.11\11 \l lC I uuk uu[ lh' rt • 
dh'\ ' t lllh' A ht' l b ,11, · ci \·~, , ·nd111~ II c11n 1lw ... k, M11\ t' \.'P UT l.i-.,·1 1n111 po~l11011 
,111d cidl'nci :lw t'.H th rtw .i l l.h k:. ,Il l ' lllWllc\lll~ t 1111 \.llll ~lll\1\ t ' ll l \\'111 
V.u"ie t 1ule th l' g.lld\\ M.1m. L' \ 1 1 .i~ 1m t h1~ P i h' :!O l t! u·l~ ut pl.1\ . .. $9.95 
CATTLE-RO D UP ·11w l 11\, .. , 11 , • il1th1' 111 tlw m .1 n· You h .i \. t' 'l. 
mu1ul t '!- 111 ~WI 1' .11 h 1 11\\ \,"' k 11111 1 ilw" lit 1.11 Ytl ll , .in pu~h . 1 od\ .mci 1. dil lhL· 

1.0\q., Sunh', Ptl.. '::'.> .itt' J'(1l \1.'I\ ~llh\ T I .u1d ~1•llh' .1 1t ' \ \ ' I \ -. tu hburn Yuu v.:111 
h ,1 \' \ ' 10 h , •lp tht'111 Bt•' . 11 l'l11 l 1h.1 1 \. llll c.h111'1 11.•.1\ , . 1tw, rn 1,11 y.Hl ' upt•n C"lrn 
g111 p l11t ~ .met ...0111\d F 1tih1 I,·\ l'I-. t il pl.11.• • md .i tnnt · limn ... ... $9.95 
HEAD ON Yulll t.H ll H1\ , •..,fl11\o., 11d,u.,tmci llh· ' "' ' ·1 1.1d, Yuut.1n111u1. t· 
up . dc.1w11. nghl .md ll'll l 11. In..,, Ult' prnnh h1.. 1Ulllllll~ ll\ ,., 1he dnb on !lw 
1r .1d, H .u1..huut h n 1hl't1 u ::-lw1 1l\. llUt1 ..1 :-h1..tH 1lc1~t ' •'t·.lr F 1 1ur t .1r~.111ci 
bt.1nu~ lt •i. t•\ ... Fu ll t olu1 ~l1. 1 ph1t ~ .111d ...ound r.1~ 1.a111111, 111d ll' T\. .1cidu !mg q 

ll'\l'" "' pl.1' .. . . . . . . . . . .. . . . . .. .... . .. . .. .... .. .. . $9.95 
S AKEO U T Bio\ h.!-> .1pp, "11 '"1 th,· ..., ll't ' ll .11 1.i11d c1111 You mP\t' up 
ci u w 11 . 11gh1 .md lt.'11,111d1 11.. 111ITH•\ t '1.. 11u 1 ' lh lh t • tn..1 •1 t ilt' hint h~ f:.it h l, lo, k 
[t\,) I \,,' llll g 1•1 ! 111'!-l '::O \.(llll ...lUll' !'\ t't'P l'utlci111y \tlll l "'t\Ult ' but \ \ .lh h llll l 

b t..•t .l ll:::i t.' !lw l..':,t..IPt.' ! Ull lt.'::o h t.•t.•p ~t'll11\Y :::illhl i'l t •t I lllh' l11rnt. l ll l ~11 ~ 1 .1ph 1 , ~ 
.111d :::iuunci J g .im t •::o on 1 h1~ '.1:-i::i t ' l l t ' Sn.1ht •c 1u l ".! pl.l\ l 'I Sn.iki.''. tlll ,111d 
T1.1p pl.'1 4 L,·"·b " ' Pl.1, . . . .. ..... . ... ... . ... . . . . . ... $9.95 
TA RGET C OMMA D M lH.t' l..'llll l l .i ~t.'T llllP µ11 .... 111011 tltld ~t ' I ll'.td1,, IP ! 

..,0 11w q Ull k .It 1u111 D tl l 'Tt.' ll l 11,, Jll'' 11l 1rn,..,1lt •:-i .l lt ' d : upp 1119 t lrn.1,, nMm., , \I \ 

1..uu ~hou t duw11 I h t'I.. ,1!1 11 .1\ ,• I , \I d1l h' l l'll l :,p, ·1.:d!- lt11d d1 lk 1t.•nt l1.. 1 \' t 'b Yuu 
mu~! bt• I.hi rn1 dw ln~~t ' I !u ~WI dw111.1ll l 111\t ' h11 111 b 111Hi... pomh .111d \t'I\. 

, 1dd 1 1 1111~ L Pl t11 ~1 .1 p h1\ ~ .md -.uund r\1 l.1dt.• ~ l dt • lun 10 lt.·\ t.'b .. .$9.95 

BOMB ' ~ AWA'r' C..m 1.,.uu .... 1up il 1111 "' I he t rdt \. homhl' r d r op~ 1he hombs 
II um t tw lop id 1?11.· ~l lt' l 'll Y1 1u !jl 'I . ~ hw kt•h 10 ,,111h1twm tkfu rP yuu know 
II bc1111h-, . 1t l· l. il l111g ~o I. hi 1_,.11u 1.\. ul\d l ' t \\•h ...·n h t.• v:1lls1up Ju~! \..i.: hen~ou 1h1Pk 
1..uu h.11,,e lrn n undt:' r (Olll rul \;our hut·k,•1 gt:'b snMller ls ·~:ou r hand quu:ker 
th.in 1,,uu1 '-"\. '' "' 
c,.,, ~K . 

A T EROIDZ h"uw 'l"P" •"'"11111 0 1 killl.' 19.1111111.iru1d1 Yuua reonil 
\C1llt .... 1111l ltlll l :O:- l ' .111cl 11\tJ!) l dl'~l !t l \,' th 'Ill ht..'IOH:' 1he1. hJ,151 ~.'D U Ul l O 1he llt!X I 

~. 11 ,,,\. f- t 1u 1 lt•\d!) ul pltl~ H .i ~ hvpt.• t :-ip~h." t..' kev~ tho t mov you Mound 
/\ h .ich.> ... 11..·lt· t •11 1t•1 t.t11111w111 .11 11~ l11w-.1 Gn•dt yri1ph1l·s .ind sound 
c.., ~~ 

M U NCHMA1 Htm. 111.1 111.. <lot::. l dll vou lU\Pr> I! .:, 1.uu dg.i::unsr the 
~ t 1111put'-'1 mun t tw 1 ~ ZIP , 111 .J LAP C,m )UU dt•1 n dw nMt t..' hr~l or v..'111 tht..·~ 
l~ l 'I \.\Ill) Numht'I ht.' \.:> 11111\ l' \,,O ll l ip , du\-. rl , 11yht .md lt!ll G RF.A r 
( ; i{/\ l'HICS ,\ ND SOL ND 
l' "'!'o ' r\ 

TARGET COMMAND - It> c·11u .1~,111» 1 ..i b.ur<l9en1 e1wmy la7er> 1ha1 Me 
..llllll'd , \I \·uu r ~unmu dump:::i S 1yht mun 1he lr.lrgt>ts .md s tore dS ma n y hi ts i.15 

1.1H1 <.i. 1tt ' f\ '::J 1,,t1u 1 '::Jk1 1\ 111, ll'~t~t''::J '::Ill due~ 1he 1he d1ffi(ult) IS le1,,·els 10 

..,.1,.l 1) rh1 ... 1.... 111 .Ill lld t..• !'o l \ll' Y·Ulll' \ \ ll h yn:'tll yr,iph11. ~ .md ~ound effe(IS A 
llH l ... I hll \U llT Pl- 1 CBM 
C.i" ~K 

VIC AND PET ARE TRADEMARKS OF CBM 

ALL VIC SOFTWARE RUNS IN PET/ CBM SOFTWARE IS DESIGNED TO RUN ON 
40 CHR SCREEN AND STANDARD SK.STANDARD 3K VIC. 

COMP TERMAT • BOX 166•1. DEl'T C l l'H/U: FOH f-REE CA /ALOG OF VIC PET SOFTWARE 
LA KE HAVASU CITY . ARIZONA 86403 PLEASE ADD $1.00 PER ORDER FOR SHIPPING 

http:lr.lrgt>ts.md


31 
years 

''VIC· VILLE'' ®(::commodore 
- ONE STOP VIC 20 CENTER -
**SOFTWARE**H ARDWARE ** EXPANSIONS ** PERIPHERALS ** ACCESSORIES ** 

GAMES: From o u r professional p rog ram m ers 
(Robert Winter, Ralph Orton, Dan Haste, 

Robert Burnell, Doug Weick, Doug Cornish) 

GOLDBRICK 
Many levels of play, sound and color 

A MAZE ING 
Travel through the maze game of skill 
and tense act ion. 

GOBBLER 
Sounds Easy? You have 25 seconds to 
get him and the time gets shorter at 
each higher level. 

HANG­ U 
Traditional Hangman plays against the 
VIC's 250 word dictionary OR another 
person. 

COGGLE 
Computerized version of Boggle . 

BASEBALL STRATEGY 
The excitement of baseball as a video 
strateg ic game. 

ATTACK ON SILLO Ill 
You are the commander of Si lo Il l. De­
fend your base. 

YAHTZEE 
Sol itai re version of this famous dice 
game. 

AIR STRIKE 
Fly the new super bomber V-20 on a 
mission. 

PANZER ATTACK 
Enemy tanks are attack ing , and you 
must destroy th em in the Combat Zone. 

PEDESTRIAN POLO 
Dr ive the car throug h the streets of 
America. 

ASTRO MINERS 
Hi-res graph ics and sound space game 
requi res 3k or Bk expansion 

VIC POKER 
Play Poker agai nst the VIC. Hi-res 
graphics and sound. 

SIMPLE INVENTORY CONTROL 
LIFO System works with SK VIC to 32K 
VIC . Complete documentation. 

GALACTIC BLASTER 
The fate of the Earth is in your hands. 

COMING SOON I VIC ADVENTURE # 1 

• II 

II 

II 

11 

11 

II 

II 

II 

3 Slot Mini-Mother Memory Exp. Bd. "··. 
****************** 

II ONLY GAME IN TOWN " 
VIC-20 II BOSS " CHESS 

10 LEVELS 
e 2 CLOCKS 
e CHOOSE COLORS 
e FULL SOUND 
e HI -RESOLU TI ON GRAPHICS 
e FOLLOWS COMPLETE RULES OF CHESS 
This is the best VIC-20 game we 've seen! 

ONLY $39.95 
* BK exp. required 

****************** 

DATA EQUIPMENT SUPPLY CORP. 
8315 Fi restone Blvd ., Downey, CA 90241 

(213) 9 23-9361 (71 4) 778-5455 

PAYMENT (a dd $3 shipping and handling) 
D CHECK # _________ 

D VISA 

D MASTERCHARGE Exp. Date ____ 
Acct. # _ _______ 

Name 

Address --­----------­
City 

State --------­ Z ip ____ 

Cl)
LU 
:::::=i.. -...a: 
Q 
~ 
Cl)-... 
Q 
0 
~ 
LO,_ 
(.)
-... 
:::::=i.. 

Cl)
a: 
~ 
<:-...a: 
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P ut a digital clock on the A tari screen which tichs away, 
regardless ofwhat's going on in BASIC. Type in this 
BASIC progra m a nd, after you run it, the clod< will 
ope~·a t 1' until you hit R ESET. This cinch has several 
worthwhile uses, not to 111e11 tio11 th e general applicability 
of th is tech nique to other independn1 t o/Jemtions yo u 
might want lo pe1form. 

System Clock 

For The Atari 

Bill Zimmerman 
Littleton. CO 

Run this BAS IC prog ram . Ente r the correct Lime. 
A sma ll di gita l clock will appea r in the upper ri ght­
ha n<l co rn e r o f th e screen. T he p rogra m e nds. 
\ ou a re bac k to BAS IC, but th e little clo ·k is ·till 
th e re countin g th e seconds. It sta ys the re un til yo u 
press R E ET o r disable th e d isplay. In th e mea n­
time , both yo u a nd your p rogra ms enj oy insta nt 
access LO th e co rrect time o f dav . 

The kev to this is th e ve rti ~al blank routine o f 
th e Atari 01:le1-cttin g srs te nt . Sixt y times eYcry sec ­
o nd, while the e lectron beam lea ps to the to p o r the 
T V sc reen , vour Ata ri steals a little tim e fo r itse lf. 
During this .sho rt inte rval th e Ata ri resto res nume r­
m 1s system Yalues, ma inta ins its rea l time clock a nd 
loo ks a t th e keyboard and ga me contrn lle1·s. 

A Polite Operating System 
T he Atari o pe ra tin g syste m e\·en has ma nne rs! I f a 
time-c ritica l o pe ra ti o n (like a di sk read ) is int e r ­
rupt ed , th e OS will add o ne to its clock and im ­
media te ly re lllrn to th e wa iting o pe ra tio n . I f a 
no rm al o pe ratio n is inte rn1pted , the en tire vc nica l 
blank routine is executed. Fo r a de ta iled d escriptio n 
sec page ~ ) 9 of th e Alu ri O/Jera li11g System Usn·., 
C 11ide (CO 16555 ). 

T he Atari documenta tio n cla ims th a t page six 
(addresses 1!136 to 179 1) is used by th e syste m only 
whe n the powe1· is turned o n. During tes tin g. I 
discovered that page six is used b )' th e BAS IC 
LI ST fun ctio n . Fo r this 1·eason th e clock routines 
are sto red in hi g h memo r y behind RA MT OP 
whe re th ey are safe. Safe? Did yo u know th at shift 
C LEA R spreads 64 zeroes past R AMTOP? So th e 
routines end up a full page (256 bytes) above RA M­
T OP. Safe? Not quit e . If yo u li st mo re th a n a few 
lines or your p1·ogra m a l o ne time throug h a text 
windo w, th e system may go into an endless inte rna l 

loop . Do a G R.O before scanning th ro ug h yo ur 
program . 

At li ne 11 0, the prog ra m find s th e curre nt 
\'a lue o r RA ITO P a nd sets PAGE Lo one less. At 
line I 20, RA.t-. IT OP is re e t to o ne page lower th an 
p,\ GE and the address PAGEA DDR is calcul ated. 
Lines 150- 180 POKE the clock rou tines in to mem­
o r y. beginnin g a t PAGEA DDR. Since th e assemble r 
routines a re compiled re la ti,·e w page si x . a ll sixes 
a rc cha nged to the new base - PAGE. 

Lines 160 a nd 170 POKE six back into locatio ns 
which rea lly we re sixes. Lines 200 throug h 280 
acce pt the cu rrent time and pe r fo rm so me e lemen­
ta r y edi ting checks. Lines 300 to 330 POK E th e 
time va lues one dig it a t a tim e into the clock, and 
line 340 sets th e clock in motio n . 

T he OS vertical bla nk routine is r eached by 
the com pute r th ro ugh a specia l address ca ll ed a 
vector. T he system clock program cha nges the 
ve rtica l bl ank vectors to po int to its o wn cod e. 

T he clock and its cont rol byte may be accessed 
by a ny BAS IC. prog ram. T he fo llm1·ing routine will 
reca lculate PAGEA DDR: 

10 RAMTOP=6*16+ 10 

20 PAGE= PEEK(RAMTOP) + l 

30 PAGEADDR=PAGE*256 


The control byte is at PAG EADDR. To temp ­
o ra ril y disa ble the di splay, POKE PAGEADDR.O. 
Yo u might wa n t to do this fo r ga mes o r ,,·he n th e 
clock wo uld inte r fe re with your screen. To redisplay 
the clock, POKE PAGEA DDR, l. 

T he clock is sto red in th e six bytes fo llowing 
rh e control byte. H o urs a re stored in PAGEA D­
DR +I a nd PAGEADDR+ 2, minutes are sto red in 
PAGEA DDR + 3 a nd PAGEADDR+ 4, and seconds 
a re sto red in PAGEADDR+ 5 and PAGEADDR+ 
6. A prog ra m need ing th e cuJTe nt time cou ld 
execute th e fo llowing ro utin e: 

40 SAVETIME=O 
50 CURRTIME= lOOO*PEEK(PAGEADDR+ I)+ 100 

*PEEK(PAGEADDR + 2) + IO*PEEK(PAGEADDR 
+3)+ PEEK(PAGEADDR+4) 

60 IF CURRTIME < >SAVETIME THEN SAVETIME 
= CU RRTIME:GOT050 

Type G R. 2 fo r th e big-sc reen effect, th en 
GR.O whe n yo u are read y to use yo ur compu ter 
aga111 . 

Be care ful when typing th e DATA state me nt s. 
\mista ke will p ro bably have dire co nsequences. In 

fac t, it wo uld be wise to save your wo rk befo re 
RUN ning th e fi1·st time . 

10 REM SYSTEM CLOCK FOR ATARI 
20 REM WRITTEN BY BILL ZIMMERMAN 

http:RA.t-.IT


30 REM CLOCK CONTROL AT <RAMTOP>+l 
40 REM 1 = DISPLAY THE OLD 
50 REM 0 = NO DISPLAY 
60 REM CLOC K VALUE AT <<RAMTOPl+ll+l TOOK'S SECRET
70 REM SIX BYTES - HHMMSS 
80 REM 
100 DIM A$(3J 
110 RAMTOP=6l16+10:PAGE = P EEK <RAMTOP>-1 
1 20 POKE RAMTOP,PABE-l:GRAPHICS O:PABEADDR=P 

AGEl256 
1 3 0 ? : ? : ? ,"WINDING THE CLOCK":? :? :? 
140 REM AR K PO KE CLOC K INTO RESERVED MEMORY 
150 	FO R I ~O TO 237:READ X:IF X~6 THEN X~PAGE 

160 	POKE P AGEADDR+I,X:N EXT I 
170 	P OKE PAGEADDR+9,6:REM REAL SIXES 
180 	 POKE PABEADDR+45,6 
200	 ? "WHAT TIME <HHMMJ";:INPUT TIME 
210 	T HH=INT<TIME/1 00 l:THH =TI HE - THHS100 
220 	 IF THH >23 THEN 200 
230 IF THH >5 9 THEN 200 
240 IF THH <> 12 THEN 270 
250	 ? "MID DAY " ;:INPUT AS:IF AS<l,ll <> "Y" THE 

N THH=O 
2o0 	 GOTO 300 
270 	 IF THH > 12 THEN 300 
280? "AH OR PH";:INPUT AS:IF AS< l , 1>-"P" TH 

EN THH=THH+12 
2 90 REM POKE IN TIME AND START CLOCK 
3 00 X= INT<THH/10l:PO KE PABEADDR+l,X 
310 Y= INT<THH-XS10l:POKE PAGEADDR+2,Y 
320 X= INT<THM/10l:POKE PAGEADDR+3,X 
330 Y=INT<THH-XS10l:PO KE PAGEADDR+4,Y 
3 40 X=USR<PAGEADDR+8> 
350 E ND 
1000 DATA 1, O, O, O, O, O, O, 196 , 169, 6 
1001 DA TA 160, 28 , 162, 6 , 32, 92, 228 , 169 , 

Journey back to the third age of middle earth. What really 

happened before the adventures of Bilbo and Frodo in the "Lord 

of the Rings"? Find out as you unravel the ever-changing 

mysteries In "The Old Took's Secrel" (disk only) 

Don·t Miss ••• 
INVENTORY CONTROL - 380 Items (more on multiple disks). 


Sort, print, manipulate stock. A great business program for Atari 


ow·ner5. (We use it for ourselves!) 


ACCOUNTS RECEIVABLE- Sorts, prints billings, ages accounts 


30,60,90 days, 15 transactions per month. 


~~1'11"11A 
~see~~ 

~® software 
All Programs $39.95 each 3272 E. Anaheim St. 
Tape or Disk 48k req. Long Beach, CA 90804 
Dealer Inquiries Welcome (213)438-7469 


i<Trademark of Atari, Inc. 
 (10a.m. to 5p.m.) 

7 , 160 
1002 DATA 54, 162, 6, 32, 92 , 228, 104, 96, 

238, 7 
100 3 DATA 6, 240, 3, 76 , 95, 228, 173 , O, 6, 

73 
1004 DATA 1 2 8, 141 , o, 6, 238, 6, 6, 169 , 19 

6, 141 
1005 DATA 7, 6, 208, 235, 162, 4, 138, 208, 

24, 17 3 
1006 DATA 1, 6 , 41, 2 , 240, 1 7, 173, 2, 6, 4 

1 
1007 DATA 4 , 240, 10, 169 , o, 141 , 1 , 6 , 141 

2
' 1008 DATA 6 , 240 , :so' 169, 9, 221' 2, 6, 176 

4 :s
' 1009 DATA :S6, 189, 2, 6 , 233, 1o, 157, 2 , 6, 

254 
1010 DATA 6, 169, 197 , 141' 7, 6, 169, :s.1 ' 

221 
1011 DATA 1 , 6, 176, !OS , 169, o, 157. 1 • 6 , 

202 
1012 DATA 48, 97, 202, 169, 196, 1 41 • 7, 6, 

254, 2 
1013 DATA 6, 16, 179, 240, 84, 173, o, 6, 74 

144
' 1014 DATA 78, 10, 141. o, 6, 165, 204, 72, 
65, 205 

1015 DATA 72, 24, 173, 48, 2, 105, 4, 133, 2 
04, 17 3 

1016 DATA 49, 2, 105, o , 133, 205, 160, 1 • 
77, 204 

1017 DATA 72, 136, 177, 204, 1 o:s' 30, 133, 2 
04, 104, 105 

1018 DATA o, 133, 205, 162 , 4, 160, 8, 189, 
2, 6 

1019 DATA 32, 222, 6, 189, 1 • 6, 32, 222, 6, 
202 

1020 DATA 48, 8, 169, 10 , 32, 222, 6, 202, 
44, 233 

1021 DATA 104, 133, 205, 104, 133, 204, 238, 
o, 6, 76 

1022 DATA 98, 228, 9 , 16, 13, O, 6 , 14:5, 204 
' 136 

1023 DATA 96, 13 , O, 6 , 145, 204, 136, 96 

ATARI OWNERS! 
20% OFF ALL SOFTWARE 

Adventure International ' Avalon Hill · 
Crys alware · Automa ted Simulations 
Arcade Plus · Gebelli Software · On Line 
Systems H or izon SirnuJations ' IDSI 
Ar worx ·· C.E. Software 

Order from us and get: 

Free New s letter - Eva luations. Review s! 

No Clu To J oin - No Me mber s.hip Fees ! 

Free Cata log! 

Free Charge Ca rd Use! 

Fr ee Phone Orders ( w e deduct the cost of the cal 1) 


COMPARE : 
Retail Your Cost 

Crus h, Crumble, an Stom 29 .95 23. 5 
J a wbreaker 29.95 23.95 
Mousea ttack 34.95 27.95 

To Or der Call: 
(412) 235-2970 

Or Write: 
MIDEASTERN SOFTWARE 

Box 247 New Florence, PA 15944 
Send mon ey order . ce r t ified ch eck, per sonal check ( allow 
two weeks o c lear). C.O.D. 

Add 82.00 shi p mg p r o rder 
PA r s1den s add % sal s x 

Pr ices su dee o change 
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This is an ex/;lanalionfor PET and VIC owners who 
wonder what BASIC looks like to the com/mter (it's not 
1•xactlv what' on the screen). Also, have you ever needed 
tu smd text to )'Our /Jrinlerfrom machine lr111g11afre? This 
artide rx/Jlores both uf lhP. e to/Jics. 

Inner BASIC 
Jim Butterfield 
To ronto 

Queslion: V\ hen l type in a line of BASIC, how is it 
stored in me mory? J\·e looked at th e contents of 
he xadecima l addresses 400 and up in Ill)' PET and 
can'l recogni ze an ything. 

Question: How do I print on m y printer from 
machine la nguage? 

The two questions are partl y re lated. 
When a BASIC line is typed with a line number 

(so that it goes into memory), it wi ll be stored a lmost 
as typed. In the PET, it will go into the area from 
he x 0400 and up. In the VIC it d e pends on the 
svslem: a minimum :1K VIC uses lhe a rea fro m he x 
1.000 a nd up . Without e xplaining in d e ta il. he re 
are lhe pans o f" a BASIC line stored in memory: 

Firsl t\\·o bvtes: address link LO nex t line ... or, 
ir ze ro, e nc.I of program . 

Next t\,·o bytes: line number in binary 

Re mainde r: BASIC text with toke ns 

End-of- line: zero byte 

Ir you don 't know aboul wkens, yo u mighl 
read Herman's "Toke ns Aren't .Just For Subwa ys" 
in COJ\IPUTE.''s First B11oh of PET/CB \ti . So: I 0 
PRINT" XXX '" will beco me: OC 04 (link lo ne xt line 
al hex 040C): OA 00 (l ine number IO); 99 (PRI 1 T 
token): 22 58 58 58 22 ("X XX"); 00 (e ncl of line). 

Thal\ nol machin e lan <T uage; it 's just wke ni1.ed 
BASIC. I f'rou 'cl like to see wh e re lhc inle rprete r 
does its machine la n g uage work , loo k up PRI Tin 
a me mory map ; you can lhen disasse mble and try 
to make sense out of iL 

To PRINT in m achine language, LOAD the A 
register with lhe ASC II character and ca ll (JSR) 
he x FFD2 . The character will print lO the "stan­
dard" output - lhe screen. 

To PRINT to a device other lha n the screen, 
the fil e must be OPEN ed first ; this is most easily 
done f'rnm BASIC. Whe n the machine la ng uage 
program is ready to PRI 1 T, select th e d ev ice with 
LOX (logical file number)/JSR $ FFC9 - this se­

quen ce is eq uival e nt to CMD (logica l fil e numbe r) . 
Now PRINT as above . When you have finishe d for 
the moment, clisconnecl lhe d evice wilhJSR $ FFCC. 
Eventua ll y. you should CLOSE th e fil e. Aga in , this 
is mosl easil v clone in BAS IC. 

Ir you l~ave a PET, try entering the following 
information in hex: 

0400 00 13 04 0A 00 9F 31 2C 
0408 34 3A 9E 31 30 34 35 3A 
0410 A0 31 00 00 00 A2 01 20 
0418 C9 FF A9 41 20 D2 FF 18 
0420 69 01 C9 SB D0 F6 A9 0D 
0428 20 D2 FF 20 cc FF 60 00 

This will a lso work on a VIC with a 3K ex pans ion 
module . Howe ver, if you have the minimum 5K 
V IC , try ente rin g : 

1000 00 13 10 0A 00 9F 31 2C 
1008 34 3A 9E 34 31 31 37 3A 
1010 A0 31 00 00 00 A2 01 20 
1 018 C9 FF A9 41 20 D2 FF 18 
102 0 69 01 C9 SB 00 F6 A9 0D 
1028 20 D2 FF 20 cc FF 60 00 

You' ll need a monilOr for the VIC LO do this , 
of course. 

We have enle red a program that is both BASIC 
and machine lan g uage. BASIC is contained in the 
first two and a half lines; th e rest is machine lan­
g uage. Check it ca refully . You ca n go back to BASIC 
and LIST lhc BASI C p a n. To see the t\IL pa rt 
you II need a cl isassem bier. 

The program as g iven should R N, but to 
wrap lhings up neatly \\·e shou ld do on e mo1·e 
lhing: set lhe Slart-ol'-Variable point.er. I t's good 
practice and will make our prngram SAVE-able . 
On the PET, we should put address 042 F inlo lhis 
pointer (localed at hex 7C and 70 on Original 
ROM PETs; hex 2A and 2B on ne we r machin es). 
On the V IC, we should pul address 102F inro the 
pointe r at h ex 20 and 2E. Don 't forge t th a t ad­
dresses go in backwards, or lm,· orde r firsl. so thal 
in lhe case of' newer PETs, value 2F would go into 
address 2 \and value 04 into address '.lB . 

Whether th e pointers are fix ed up nea tl y or 
not , yo u may go back Lo BASIC and say RU . The 
program , all 4 7 bytes of it, causes the a lphabe t to 
be ou lpu Llo th e pri Ille r. 

Sometimes a workin g e xample is wonh m any 
pages of' explanation. Try this one . Dissect it. Sec if. 
you ca n see how il works. 
· V\ e\·e writte n a BASIC program in hexadeci­
mal , manufacturin g line number , toke ns . and a ll. 
The n we wrote a linked m achin e languagc pro­

.gram , and made it a ll work togethe r. 
Now ee if you can outpul th e nume ri c digits 

as well as the a lphabel. © 

http:point.er
http:wkeni1.ed


Skyles Electric Works 


WORD-WRITER 

Add this one small device and greatly 
increase the power of your 8032, 8096 
or SuperPet. 

This one small device can double , triple or quadruple the usefullness of your 
Commodore Business Machine. 

Open your CBM computer and place this modern wonder chip in the rear empty socket. Close the lid and trun 
on your CBM with WORD-WRITER a built-in word processing system. Type " SYS36864", " RVS'', key and 
"L' ' for letter. That is all there is to it - no diskettes or tapes to hassle with . Start writing!! You never knew a 
word processor could be so easy to use. Make a mistake? No problem, cursor to the front of the mispelling 
type " RVS" key " G key" and gobble up the offending word. Now strike " RVS, " " I" (for insert) and type in the 
correct word or phrase. You only want to change a letter, or a line? No problem, a couple simple key strokes 
will do it. 

WORD-WRITER 
Want to move or copy a line or paragraph? Want to insert a something? No problem, a few simple practical 
keystrokes and it is done. Want to change a word because you have thought of a better word? Want to change 
a name everywhere it appears? Want to change some occurrences of a word? No problem, two (2) count 
them , two keystrokes set you up to do this. 

Do most of your letters and reports have standard paragraphs in them? No problem, write them once save 
them on disk or cassette and use them thousands of times with only a few keystrokes of typing for each 
paragraph . 

Have a lengthy report , memo or letter to write? No problem, Word-Writer holds up to 15 - count them - 15 
pages of text at one time. 

Want to search , scroll , skim , skip, flip or jump through the text? No problem, a couple of keystrokes and you 
are on your way. 

What about typing out or printing the text? No problem, a few keystrokes and you can print out a rough draft or 
final copy on whatever printer you have attached to your PET I CBM 

This modern wonder chip: 

WORD-WRITER 

Available Immediately from your local dealer at a modest cost of only $85.00 complete with an easy reading 
manual. 

Try Word-Writer for 1 Odays. if you aren't complete ly amazed that such a small item could make such a major 
improvement to your CBM8032, CBM8096 or SuperPet, please return it for a full refund. 

INSTALLATION: Installs into socket UD11 ($AOOO) 

PRICE: For CBM 8032, 8096 or SuperPET SP9000 WORD-WRITER . . . . . . .. . . .... .. . . .... . $85.00 


Please specify your PET I CBM model when ordering 

AVAILABILITY: Immediately from your LOCAL DEALER 

or 
VISA, MASTERCHARGE ORDERS CALL (800) 227-998 (except California residents) 


CALIFORNIA ORDERS PLEASE CALL (415) 965- 1735 


231 E South Whisman Road 
Mountain View, CA 94041~Skyles Electric Works 1 
(415) 965-1735 
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,\/ahi11,cr l){/dw jJ rn/Jil's rfa dish rn 11 presml J1rubln 11s 
wh1'11 yu 11 rnt' 11si11g a si11gle-drh 1e device. Ow11rrs 11(/h e 
Co11111wtl11 n' 203 1 dish drii ie s/11111lrl.fi11d thisfi/11 rn/Jyi 11 g 
Jm1grr1111 i11dis/u' II .WI bfr. 

l1 rugrr1111s I 011rl 2 rll'I' BASIC loadl'rs. } '11 11 /_)1/u•i11 
!hr· <'l'l'.1io 11 .for yu 11 r Pt.'T (1•ith n L'pgm de ur -1.0) fl //( ! ii 
11 1ill nn1/1 the 111 arhi11 e 1£111g11agcjiJ1·you. Th e11. lo s/111 '/1 

lh1• jnogm 111. f_YjJt' S}"S (jJ -1. 

Copy2031 
Files 
G H Watson 
U 1vers1ty of Delaware 
Nework. DE 

i\la ·s d a ta storage a nd re tri eval has bee n made 
con,·e ni e nr. fa st , a nd re liabl e for th e microcompu­
te r use r \\'ith access to a ll o pp~ · di k clri,·e . With th e 
introducti o n of' th e C:Bi\1 203 1 Sing le Disk Dri,·c . 
Com modo re has a llo\\'cd th e be ne fits o f di k to rage 
to be a,·ail able to PET /CBi\1 \ IC O\rn e rs \1·ith eve n 
th e smalles t computing budge ts. Howc \·c r , whi le a 
single dri ve is more affordable than a dual drive , 
ce rtain handica p soon become appa re nt. 

A major proble m is th e inability LO qui ckl y 
produce backup copie · o f' disk fil es on a diffe re nt 
diske tte (handled easil y 011 a dual dri,·e \\'ith a 
sin ~ rl c command). With th e prog ram he re, Co p y 
203 1 Files. th e conte nts of a disk fil e arc transf'crred 
to PET's programmable me mory and th e n trans­
ferred back to a diffe rent diske tte , a ll at machin e 
lang uage speed. The use r simpl y e nte rs the 
fil e name a nd swit hes cliskcncs a t th e appropriate 
um c. 

Ope ra tio n o f' th e pro<rram ma y be unde rstood 
throug h compa riso n \1·ith its BASIC counte 1-pan. 
I11 *OPE!\ ERROR CH N l\EL* a channe l is 
pre pared for in put of' di sk e rror m essages. 

100 OPEN 1,8, 15 

Th e name of th e fil e LO be copied is e nte red in * 
OPEN FILE FOR READ*. The fil e na m e is th e n 
app nclcd ,,·ith ", P.R" (or" . . R") a nd th e fil e is 
o p e ned for reading . 

110 PRINT:INPUT "FILENAME";FL$ 
120 OPEN 2,8,2,FL$+",P,R" 
130 GOSUB 500 

*RE \.D Fl LE* loads th e lile into the m e mory of' 
the PET (normall y occupied by a BASIC program). 

The e nd of' the !tie is d e tected \·ia a ch a nge in 1h e 
status \\'Ord ST. 

140 XFR=TP 
150 GET#2,C$ 
160 IF C$="" THEN C=0:GOTO 180 
170 C=ASC(C$) 
180 POKE XFR,C 
190 IF ST THEN 210 
200 XFR=XFR+l:GOTO 150 
210 EOF=XFR 
220 CLOSE 2 

AL this po int th e di ·ke u cs a1 ·c S\1·itched and a 
tile is ope ned for writin g in '!'OPEN FlL E FOR 
WRI -rE.* 

230 PRINT:PRINT"SWITCH DISKETTES ," 
240 PRINT"THEN HIT RETURN." 
250 GETC$ :IF CS="" THEN 250 
260 OPEN 2,8,2,FL$+",P,W" 
270 GOSUB 500 

The re ,·e r e process is carri ed out in *WRITE 
FI LE*. T he fil e conte nts a rc tran . f'c rred b\'lc b,· 
b~· t until th e e ncl o f th e lil c is i11clic 1tccl. · · 

280 XFR=TP 

290 C=PEEK (XFR) 

300 C$=CHR$ (C) 

310 PRINT#2,C$; 

320 IF XFR<EOF THEN XFR=XFR+l :GOTO 290 


Whe n the fil e is comple te ly u·a n sferrecL a ll tiles are 
closed in *EXIT< 

330 CLOSE 2:CLOSE l:END 

The subroutine *DERROR* ;tl lo \1·s disk errors to 
be d e tec ted and di sp layed. 

500 INPUT#l , EN$ 

510 IF EN$="00" THEN RETURN 

520 PRINT:PRINT"DISK ERROR ";EN$;"!" 


Fo r th e BASIC equiva le nt to work correc tl>· a sa fe 
stora ge space must be allnca t eel in 111cmor~· f'or the 
fil e. 

10 POKE 53,8:CLR 
20 TP=PEEK(53)*256+PEEK(52) 

Copy 203 1 Files has been assembled to reside 
in the first and second casse u c buffe rs of'a BASIC 
4 .0 PET. [Th e BASIC loaders jJrovided ( Progrnms 1 
a11d 2) rm' .fur 4. 0 and Upgmrfr BASIC.] The program 
might run on a VIC-20 if' the syste m va ria ble - and 
subroutine calls can be supplied by a knowled geable 
V IC owne r. Incidenta ll y, the prngram will a lso 
work \1·ith the CB I 4 040 Dual Disk Drive . 



P.O. Box 1166 • 16260 Midway RoadECLECTIC SYSTEMS CORPORATIDN 
Addison, TX 75001 • (214) 661-1370Order TOLL FREE 1·800·527·3135 

ANNOUNCES 


commodore 

EM© for the SuperPET 

EM© is ANSI standard MUMPS 
Make your SuperPET Super-Load 
in EM© and Dramatically Improve 
your Programming Productivity 

EMc is more than just aprogramming language. It is awell integrated data management system combining with one syntax what other operating systems would 

call 1) an application programming language; 2) a job control language; 3) a linkeage editor; 4) a database management system; and 5) a communications 

monitor. 

PROGRAM MANAGEMENT: 

EMc provides all programming management facilities needed to manage programs and program files. Programs can be created. edited, cataloged and 

debugged !ram within EMe. Programs can be as large as disk capacity. A resident algorithm rids memory or least frequently used variables and program 

modules so that what you needoff-disk normally resides in memory. 

STRING POWER: 

EMc makesstring handling easy with its extensiveset of string operationsand !unctions. Variable length stringscan be used routinely without the obstacles 

presented by most other programming languages. 

PATTERN MATCHING: 

EMc can "filter" user input with a useful pattern matching that will result in fewer user or device errors. For example: dates. zip codes and names can 

be tested for validity with asingle statement. 

GLOBALS: 

EMc obviates the need for traditional read and write operations on secondary storage devices by allowing data elements to be directly referenced as a 

set of subscripts; all the details of file organization andretrieval are handled by the system. 

TIMING: 

EM• enables a programmer to associate tim ing constraints with several operations. This feature allows testing for terminal mallunct ions as well as 

prompting users in time-critical dialogue. 

DATA BASE MANAGEMENT: 

Sorts and merges are not necessary as EM• automatically stores data in adynamically allocated balanced tree structure. Randomaccess to any data item 

requires at most three disk reads. 

EMc UNMATCHED IN PROGRAMMING PRODUCTIVITY: 

System houses that program in EM• (MUMPS) find that the ir costs are lower than thoseor their competitors using other languages. Fewer lines of code 

are necessary per application.Dimension statements are not required. Subscripts may be alpha,numeric or any legal string. Data types need not be defined 

and can change freely throughout as EM'° can recognize when it is dealing with alpha,numeric, integeror floating-point data types.EM~ gives theprofessional 

programmer alull set of software tools designed for real-life tasks and problems he consistently encounters in the production and maintenance or application 

software. EM'° adheres rigidly to ANSI MUMPS standards, which make it transportable to larger processors manufactured by DEC, TANDOM. DATA 

GENERAL, HARRIS and others. Additionally EMci gives the less-experienced programmer the tools to do aprofessional job on formi dable programming 

applications. 


You may order EMc or SuperPET by calling ECLECTIC SYSTEMS toll-free at 
1-800-527-3135from10 1AM to 4 PM CDT Monday through Friday, or -you can 

order by mail using the form below. Texas residents calJ 1-214-661-1370. 

ECLECTIC SYSTEMS CORPORATION 
P.O. Box 1166, 16260 Midway Road, Addison, Texas 75001 
Here's my order for EMri@ $299 plus $3.75 for shipping and handling (UPS surface unless 
specif ied otherwise). Residents of Texas, Louisiana, Oklahoma City and Tu lsa, Oklahoma 
must add applicable taxes. 
D My certified check or money order is enclosed . 
D Please charge my VISA # or 

MasterCard # Expiration date ____ 

Name Signature 

Address 

City State Zip 



162 COMPUTE! 	 August. 1982. Issue 27 

Th prog ram resides happily in the cassene 8 26 DATA 32, 29, 187, 169 , 2, 32 
buffers unl ess I) the cassette drive is accessed. or 	 8 32 DATA 226, 242, 169 , l , 32, 226 

8 38 DATA 242, 32, 204 , 255, 76, 2552) th e ach'<rnced DISK BAS IC commands in BAS IC 
844 DATA 179, 162 , l , 32 , 198, 25 54.0 arc used . For xa mple , entering D I RECTORY 
8 50 DATA 32 , 21 , 242 , 141, 176, 3DO would cause pan of the program in th e second 8 56 DATA 32, 21 , 242 , 141, 177, 3 

cassett e buffe r LO be ovenvriuen. If thi s c reates a 862 DATA 32, 204, 255, 173, 176 , 3 
proble m , assemble the program e lsewhere. Using 8 68 DATA 201, 48, 208, 206, 173 , 1 77 
DOS Wedge commands will not harm the program 8 74 DATA 3, 201 , 48, 208 , 199, 32 
though . 880 DATA 204 , 255 , 96 , 13, 70, 73 

As sho\\' 11 . Copy '.203 1 Fil e will copy pro ­ 886 DATA 7 6 , 69, 78, 65 , 77, 69 
gra m liles (BASIC programs. H'urdPru file , 1IAE 892 DATA 63 , 32, 0 , 13 , 83, 87 

898 DATA 7 3 , 84 , 67, 72, 32, 68fil es .... ). Th is is controlled by the append ix ",P.R" 
904 DATA 73, 83 , 75 , 69 , 84 , 84s1orccl in *STR l:\ G TABLE"' in re \·e rse orde r. I 11 
910 DATA 69, 83, 4 4 , 13, 84, 7 2 order 10 copy sequentia l ril es (Data fil es, Pa/1n1\/a/1· 
916 DATA 69 , 78 , 32 , 7 2 , 73 , 84

files. AS I/TED fil es . ... ) the Pin th e append ix 922 DATA 32, 82, 69 , 84 , 85 , 82 
should be re placed " ·ith an S . Th i hange may be 9 28 DATA 78, 46 , 13, 0 , 13 , 68 
accomplished befor e running the progra m (S YS 9 34 DATA 73, 83 , 75 , 3 2 , 69 , 82 
!1 :1 -1 ) hy changing the b\'lc " ·ith a POKE (POKE 940 DATA 82 , 79 , 82 , 3 2 , 0 , 0 
~l5~. HO ['or prng ram liles and POKE 902 ,8'.1 !'or 946 DATA 33 , 13 , 0 , 0 , 82 , 44 
sequential ril es). For copy in g a la rge numl e r of' 9 52 DATA 80, 44 , 246 , 230 , l, 76 
files. ~ ·ou ma\· co nside r chan g ing jl\lP READ\' to 

.1 I\ IP B EC I:\ . 
Program 2. Upgrad e ROM Version 

Change 1hesc lines i11 Prog-ra111 ~ . 

Program I. 4.0 Version 634 DATA 169 , l , 13 3 , 210 , 32 , 174 
6 52 DATA 209 , 32, 36, 245 , 160, 3 

5 0 0 FOR ADR ES=634T0954 :READ DATTA:POKE 6 58 DATA 1 69 , 115 , 32 , 28 , 202 , 32 
ADRES , DATTA : NEXT ADRES 664 DATA 111 , 196 , 169, 0 , 133 , 2 18 

6 34 DATA 169 , 1 , 133, 210, 32 , 226 694 DATA 169 , 2, 13 3 , 210 , 32 , 174 
640 DATA 242 , 169 , 8 , 133 , 212 , 169 706 DATA 2 , 133 , 211 , 32 , 36 , 24 5 
646 DATA 15 , 133, 211 , 169 , 0 , 133 730 DATA 32, 225 , 241 , 145 , 0 , 166 
652 DATA 20 9, 32, 99 , 245 , 160 , 3 7 54 DATA 32, 174 , 242 , 32 , 204 , 255 
658 DATA 169 , 115 , 32 , 29 , 187, 32 760 DATA 160 , 3 , 169 , 127, 32 , 28 
664 DATA 226, 180, 169 , 0, 133 , 218 766 DATA 202 , 32 , 228 , 255 , 24 0 , 251 
670 DATA 169 , 2 , 133 , 219, 160 , 255 778 DATA 218 , 32 , 36 , 245 , 32 , 77 
676 DATA 200 , 177 , 218 , 208 , 251, 162 802 DATA 32 , 50 , 242 , 165 , l , 197 
682 DATA 4 , 189, 181 , 3, 145 , 218 8 26 DATA 32 , 28 , 202 , 169, 2 , 32 
688 DATA 200, 202 , 208, 247, 132, 209 832 DATA 174 , 242 , 169 , l , 32, 174 
694 DATA 169 , 2 , 133 , 210, 32, 226 8 38 DATA 242 , 32, 204 , 255 , 7 6 , 137 
700 DATA 242 , 169, 8 , 133 , 212 , 169 844 DATA 195 , 162, 1 , 32 , 198 , 255 
706 DATA 2 , 133 , 211 , 32, 99 , 245 8 50 DATA 32 , 225, 241 , 141 , 176 , 3 
712 DATA 32 , 77 , 3 , 162 , 2 , 32 8 56 DATA 32, 225 , 241, 141 , 177 , 3 © 
718 DATA 198 , 255, 169 , 4, 133, l 
7 24 DATA 169 , 3 , 133, 0 , 160, 0 
7 30 DATA 32 , 21 , 242 , 145, 0 , 166 
7 36 DATA 150 , 208 , 7, 200 , 208 , 244 
742 DATA 230 , l, 208 , 240 , 132, 5 
748 DATA 165, l, 133 , 6, 169, 2 
7 54 DATA 32, 226 , 242 , 32, 204 , 255 
760 DATA 160 , 3 , 169 , 127, 32, 29 
766 DATA 187 , 32 , 228 , 255 , 240 , 251 
772 DATA 164, 209 , 136, 169 , 87 , 145 
778 DATA 218 , 32, 99 , 245, 32, 77 
784 DATA 3, 162 , 2 , 32, 201 , 255 
790 DATA 169 , 4 , 133 , l , 169 , 3 
796 DATA 133 , 0, 160, 0, 177 , 0 
802 DATA 32 , 102, 242 , 165, l , 197 
808 DATA 6 , 208 , 4 , 196, 5 , 240 
814 DATA 14 , 200 , 208, 238 , 230, l 
8 20 DATA 208, 234, 160, 3, 169 , 164 

Nl\tJ~ • D/SK•O•MAT£ 1 
• (WriteforPrice) 

A must for 2040/ 4040 disk owners. Write protect indicators/ 
switches. power indicator and error beeper. 

• rrReal World" SOFTWARE 1s17. s2s1 
Word Processo r. Mai ling List. Catalog , Ham Rad io . Frequ ency Counter. 

r-"OLD" SK PETs---------------------1 

: e2114·T0·6550RAMADAPTER 1s12 -m1 : 
I Replace 6550 RAMs w it h low cost 2114s. Hundteds Sold! I 

t e4K MEMORY EXPANSION 1s1s - s1121 : 
Low cos t memory expansion using 2114s tor bigger progu1ms. I 

-----------------------------~ 
OPTIMIZED DATA SYSTEMS Uiil_ 

Dept. C, P.O. Box 595 · Placentia , CA 92670 ~ 
• 

DISK·O.MATE trademark Op11mized Data Systems · · PET! CBM tr•demarll Commodore 



BATTEA~ES 
~nCLLJDED village by the grange , 71 mccaul st. (f6) toronto m5t 2x1 telephone 596-1405 

ARBITER 1.4 MUL Tl-USER DISK SYSTEM FOR COMMODORE 4.0 COMPUTERS 
OVER THREE HUNDRED IN USE ACROSS ONTARIO 

Since September 198 1 BATTERIES INCLUDED has been installing the ARBITER system in classrooms of Commodore BASIC 4.0 
computers. The computers are connected to CBM Disk Drives and printers . All users have access to all disk drives and printers plus a host of 
commands to make this system con figuration really usable! 

THE ARBITER 1.4 SYSTEM IS READY TO GO ! 
FEATURES 

1) Easy installa tion. 

2) Uses no RAM or Utili ty Soc'<ets. 

3) Up to 32 computers 1n one system. 

4) System self initializes on power up. 

5) Operation is completely transparent to the user. 

6) Extended commands allow a friendly multi-user environment. 

7) System design virtually el iminates interleaved printer output. 


SPECIAL COMMANDS 
'" S - Allows students to protect liles with a live character password. A lhree cha racter user ID is forced in to the file name. 
ru L - Allows the students to load protected files if the p·assword code is known . 
LISTC - Used to produce prog ram listings with a Commodore printer . Clumsy OPEN . CMD . LIST . PR INT# . CLOSE sequence not needed . It over· 

comes the listing problems found on other multi-user hardware systems. 
LISTP - Used to get program listings on systems which have an ASCII printer . The cu rsor con trol characters are expanded and displayed in brackets. 

e.g. <home> 

ALL FILE TYPES ARE SUPPORTED - During relat ive or sequential file access a delay has been built in so the computer will re tain contro l of the system 
until the fi le 1s closed . 

TEACHER UTILITY - A utility is supplied on disk to allow the teacher to produce a hardcopy listing and output from any of the protected or unprotected 
fi les selected . Once the files are chosen from the disk directory the teacher may do other tasks while the job is completed . 

IF YO UR CLASSROOM WAS DESIGNED TO TEACH COMPUTER LITERACY OR 

STRUCTURED BASIC THEN THIS SYSTEM WAS DESIGNED FOR YOU. 


Arbiter and Arbiter 1.4 are copyrigh ts of Batteries Included . 


JUST PLUG IT IN 
• No soldering ~ No messy wires 

SOFTWARE 
SELECTABLE 
1 . Software select one of two 

operating systems. 
(BASIC 2.0 I BASIC 4.0) 

2. Software select utility ROMs 
at conflicting addresses. 

Master Charge and 
VISA accepted . 

-ip- For 24 Pin ROM Machines Only. 
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Hit one key and a whole BASIC word is printed for you 
on the screen. This programming shorthand is adapted to 
the VIC from a PET program, "Keyword." There is al.so 
an examfJle ofhow to go about converting PET machine 
language to work on the \!IC. 

VIC-Key 

Thomas Henry 
Mankato. MN 

VIC-Key is a utility for the Commodore VIC-20 
computer written in machine language. Like 
Charles Brannon 's Keyword (COMPUTE!, August, 
198 1, # 15), it lets one keystroke do a lo t of work. 
For example, hit SHIFT-A and the statement 
"ASC" shoots out. SHIFT-B gives "STEP", SHI FT­
C gives "CHR$" and so on . In short, 26 of the most 
common BASIC statements now have one-keystroke 
equivalents. And , unlike the standard two keystroke 
abbreviations that Commodore provides (for ex­
ample, "I ,S HIFT-N " is equivalent to " INPUT"), 
this version spells out the entire phrase instantly. 
Now when you hit SHIFT-I the entire word 
" INPUT" dashes out on the screen . As you can te ll , 
this is a real time save r. 

An Important Addition 
Although VIC-Key is based on the a rticle men­
tio ned above, one important add ition has been 
made to the program. Using ·apital letters for the 
va rious keywords i a gr·ea t idea since the VIC-20 
doesn 't like to see shifted letters in a BASIC state­
ment anyway. However, there is one time when 
you want a capital letter to reall y be a capital letter 
(not a keyword), and that's when yo u'r·e inside 
quotes . For example, line 10 of a program may 
read: 

10 PR INT "I AM YOUR QUIZ-MASTER . HIT RETURN." 

You clearly want the capital " I" and the capital "H" 
to be just that, ordinary capitals. Well , VIC-Key 
has been written in such a way that it keeps track of 
whether you're inside quotes or outside quotes and 
adjusts accordingly. 

VIC-Key is able to decide if you're in quotes or 
not by inspecting location $0 4 in the zero page. If 
this location contains a zero then the quotes are 
OFF, and it's safe to pe rform the key-statement 
transfor·mation. If chis location contains a one, 
then the quotes are ON and the transformation 
must be skipped. (If you a1·e a PET user, you may 
want to modify the original Keyword program 
mentioned above to also keep track of quotes. The 

quotes flag location for the PET is $CD). 

Modifying PET Machine Language To Run On VIC 
Changing Brannon 's Keyword program into VIC­
Key was mostly a matter of disassembling the origi­
nal, finding all the zero page locations called out, 
finding their equivalents in the VIC-20 memory 
map and changing them accordingly. However, 
there was one tricky point that almost made me 
give it up as hopeless. Since the VIC-20 is a re latively 
nev,r computer, very li ttle has been published on its 
BASIC in ROM . In short, I couldn 't figure out 
where the needed Table of BASIC Keywords was 
located. All I knew was that it was somewhere 
be tween $COOO and $FFFF! 

After just about giving up, I hit u pan the idea 
of inspecting the VI C's RO Ms with my CBM 8032 . 
First I transferred the VIC's ROMs to DATA 
statements 500 bytes at a time using H . Linde r 's 
Automatic Data Statement program (COMPUTE!, 
October, 198 1, # 17) (modified for· use with the 
VIC-20). After doing this I loaded the tape just 
made into m y CBM 8032. I did this with the help 
of L. J ordan's "Train Your PET to Run VIC Pro­
grams" (COMPUTE!, October , 198 l , #17). In e ffect, 
I recreated the VIC ROMs in my CBM 8032's 
RAM. I then disassembled this "pseudo-ROM" 
using Cochrane's Micromon (COMPUTE!, January, 
1982, # 20), an extended monitor, and eventuall y 
found the table I needed. To save yo urse lf this 
work, you may want to make a note that the st.art o f 
the Table of BASIC Keywords is $C09E. 

To use the program, fo llow these steps: 

1) Enter the program. 
2) After inspecting it for accuracy, SA VE it to 
tape. 
3) RUN it, then SYS7501. VIC-Key is now 
activated . 
4) Give it a try . The table shows the keyword 
equivalents. Confirm that VIC-Key knows 
whether you 're in quote mode or not. 

5) If you want to deacti vate the program. 
simply SYS750 l again. VIC-Key i · now dor­
mant, but not wiped out from memo ry. Yo u 
can reactivate it again at any time by doing 
another SYS750l. 
6) Since the top of memory pointers has been 
lowered, VIC-Key is safe from BAS IC program 
in te rference. In addition , Lyping NEW will 
not affecl it. However , hitting the STOP/ 
RESTORE key combination wi ll wipe it out 
completely. 

The keyword equivalents in the table are very 
ea y to memorize if you note the following: 

I) Most commands are simply a lphabetical. 



WUNDERWARE. 

PRESENTS MORE 


GAMES FOR 

YOURVIC-20 


These games and many mo~e! Send 50c (refundable with order) for 
c atalog a nd free program listing . 

THE MAD PAINTER GALAXY INVASION SNAKE ! 
This game 1s a 11 It Dcepei and d eper vou A 1as1 and fun ocllon 
uruqu ord a 101 ol lun. go .n to lhe sfll ohe?n gamo I one ol yet 
vou conrrol o po11" br\Jsh. go!o~v Gome rnrs by You re o 1 snake 
mow·•g 11 around a mcneuver1ng your sh1 to rocmi"'Q oround th 

color1ul maze Voor iob is rescue men as lhev dun screen. M ice rcbb1ls, 

to 001n1 the entire morn by Deep space fuel eggs. o~d ree1 appear 01 
This IS riot OS easy OS II s1011ons so you can rol"'OOm Your mission 1n 

sourds. because 1" tho con11nue your r1elc . hie is to bite 1 se targets 
maze with you ae rwo asfefods or'd space Vou hcwt' 10 be quct 
VC1oc1ous Bristl B1fers mines which you must !tie rorg ts don f slay !or 

v love painr bru s) avod at all cost. ore all long The rna1n probl m 1s. 
0CC0!11onolly you WLll o por1 of trus tun t'.Yld you always seem lo be 
receive a v1s11 hem on exc111rig one ployef game. running 1n10 the wall or 

lnv1s1ble S omper who Joyst10: required. 1n o vourselt (lt'e longe< 

leaves footpnnts n your $9.95 yOU ploy. lt'e IO<'Qe•. ord 
fresh paint Requ res herder 11 g rs o ovoid 
1ovs11ck your 1011)1 Snoke keeps 

$9.95 	 high score ond 1eQJ1res o 
JOySl1clc 

$9.95 

-Pnce includes Pos1oge & Hondlrng •Fore<gn orders and COD"s: Please odd SJ 00 
· Catalog IS included with order • Pnces ore sub1ec110 chonge wrthOU1 nollce 

· Send check or money order to. 

D~~Q,~!..~~!S 
VIC-20 IS a reg1Stered rodemork ofCommodore Business Machines 

Sl9.9S 

VIC-20 	 VIC-20® 

WE SELL FUN!™ 

GRAVE ROBBERS 513.95 
Int roducing the lirst GRAPH IC 
ADVENTU RE ever avai lable on the 
VIC-20! With real istic audio-visual 
effects. you explore an old deserted 
graveyard and actually see the perils 
that lie beyond. 

NIGHTRJDER 512.95 
High speed night time driving 
simulator . 

STREET SWEEPERS $14.95Baille the vampire bats as you 
search their cave for gold bull ion . Gobble up all of 1he dots in the 

maze before the ensuing nemesisFast. real time ac1 ion will keep you 
playing for hours. Of course, you gets you. The maze is di fferent 
are in a different cave every time every time, and if you succeed in 
you play. getting all the dots. you get progres­

sively harder mazes to complete as 
COSMIC DEBRIS $14.95 your sk ills increase. Does this sound 
TI1is highly addicti ve arcade type like Pac Man? II isn't ! H ighly rec­
game wi ll keep you bauling the ommended and extremely addicting. 
aliens for days. 

Send for /rtt catalog. 

All prORranuji1 m lht standard VIC memory, and can be controlled from the keyboard. 


All programs on cas.Jellr tape. 

OrderinJl-Pleasr add 51.50 postaf,r and handling per order. 


PA rrs1den1S plrase odd 61f'• sales tax. 


VICTORY SOFTWARE INC. 
2027-A S. J. Russell O rrlt, Elk ins Park. PA 19117 

(215) 576-5625
VIC-20 	 VIC-20® 

VIC 20* PROGRAMS 
TOTL. TEXT 1.0 $25.00 

Full capabi lity word processing: 
Margin and spacing control 

Centered title lines 
Indentation and tabs 
Upper and lower case and graphics 
Full screen editing 
Scroll up and down 
Long documents created using tape files 

TOTL. TEXT 1.5 $35.00 
ALL TOTL. TEXT 1.0 features plus: 

Heading lines (up to 4) 
Footing line 
Footnotes 
Keyboard input 
Additional working memory 

RESEARCH ASSISTANT 1.0 $35.00 
For authors. students. researchers : 

Compile reference information 
Create cross rete1ence lists by keyword 
Save bibhograph1c data 

TOTL. LABEL 1.0 $20.00 
Flexible mailing lisl and label program 

User defines label size 

Optional, non-printing data line 

Prin t all or just selected labels 

Easy editing 
Automatically alphabetized 

All programs designed 10 run on the VIC 20 
with BK expander. cassette tape. and printer. 

Shipping included. TOTL Software 
Send check or P.O. Box 4742 
money order to : Walnut Creek. Ca 94596 

(Calif. residents add 6% sales tax. $3.00 
charge for C.O.D.) 

Dealer Inquiries Welcome 

·vie 20 is a trademark of Commodore 
Business Machines, Inc. 

WALLBANGER ­ Blast your way through the 
dodge'm, blast'm, and attack modes. If you 
destroy the bouncing balls before they destroy you, 
the walls close in for the next round. Wallbanger is 
written in machine language, has great sound, and 
encourages complex strategies. 
CA88181</40 COi. llCR£ENIOW-NEW AOM8 , • • , • • , , , • • S15.00 

(CAI.IF. REii. ADO 8 % BAI.EB TAX) 

MILLIPEDE ­ Exterminate the oncoming millipedes 
and fleas as they descend through the mushroom 
patch . Blast giant bouncing spiders before they 
pounce on you. Shoot a millipede in the body and 
suddenly two millipedes descend toward your ship. 
Millipede is written in machine language, has 
excellent graphics, and great sound. 
CA88181</40 COl.llCREENJOU>.,'\EW AOM8 ... . $15.00 

(CALIF. REB. ADO 8 % BAI.EB TAX) 

Write for FREE game details: 
ON LINE SOFTWARE 

P.O.BOX 2044 
ORCUTT, CA 93455 

WARNING! These games cause high panic levels! 
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For example, SHIFT-A equals "ASC", SHIFT­
C equals "CHR$", etc. 

2) SHIFT-W, X and Y are DATA type com­
mands, i.e., "DATA", "READ", "RESTORE''. 

3) For SH IFT-H think "halt" (equals STOP). 

4) SHIFT-Pis POKE and , one letter later, 
(SHIFT-Q) is PEEK. 

VIC-Key consumes I 74 bytes of memory, 
which leaves plenty left over for BASIC pro­
gramm ing even with the limited memory of a stock 
VIC-20. With the new quote mode detector, VIC­
Key is so easy to use that I think you'll agree that it 
will more than "pay" for the li ttle memory that it 
uses. So 1·est those tired hands; le t VIC-Key do the 
typing. 

Table of BASIC Keywords 

A ASC 0 OPEN 

B STEP POKE
p 

c CHR$ Q PEEK 

D DIM R RIGHT$ 

E END s STR$ 

F GET T TAB( 

H STOP u USR 

I INPUT v VAL 


GOTO w DATAJ 
K GOSUB x READ 
L LEFT$ y RESTORE 
M MID$ z SYS 
N NEXT 

Program. 

100 POKE55,77:POKE56,29 
110 PRINT"WAIT ••• " 
120 FORI=7501T07679 
130 READA:POKEI,A:X=X+A 
140 NEXT 
150 PRINT"SYS7501 TO ACTIVATE."; 
160 IF X <> 22351 THEN PRINT" THERE IS AN E 

RROR IN YOUR TYPING OF THE DATA LI 
NES" 

170 NEW 
180 DATA120,173,20,3,72,173,21,3,72,173,116 

,29,208,2,169,118 
190 DATA141,20,3,173,117,29,208,2,l69,29,14 

1,21,3,104,141,117 
200 DATA29,104,141,116,29,88,96,0,0,72,138, 

72,152,72,165,215 
210 DATA72,165,212,240,4,104,76,221,29,104, 

201,193,144,82,201,219 
220 DATA176,78,56,233,193,170,189,229,29,16 

2,0,134,198,170,160,158 
230 DATA132,34,160,192,132,35,160,0,10,240, 

16,202,16,12,230,34 
240 DATA208,2,230,35,177,34,16,246,48,241,2 

00,177,34,48,17,8 
250 DATA142,255,29,230,198,166,198,157,119, 

2,174,255,29,40,208,234 
260 DATA230,198,166,198,41,127,157,119,2,16 

9,20,141,119,2,230,198 
270 DATA104,168,104,170,104,76,191,234,l98, 

169,199,134,128,129,161,144 
280 DATA133,137,141,200,20 2 ,130,159,151,194 

,201,196,163,183,197,131,135 
290 DATA140,158,127 

References 

1) C. Brannon , "Keywurd,"' COMPUTE! #15 , August 198 1, 
pjJ. 120, 122. 

2) H . Linder, "A utomatic DATA Statements for CBM and 
Atari," COMPUTE! #17, October 198 1, jJ. 22. 

3) L.Jordr111 , "Train Your PET lo Run VIC Programs." 
COMPUTE! # 17, October 1981 , /1. I 38. 

-I ) 	R . A. Coch.ra11r, '·MtCR01\tlON: /\11 E11ha11 ced \llarhi111' 
Lang uage Monitor,'" COMPUTE! #20,.Ja1111m)' 1982, 
pp. 160- 173. © 

Simulative Strategy Games 
for the 

VIC-20 

from P.R. So~twaR€ 

These simulative strategy games combine graphics and strategy 
situations to offer maximum enjoyment and challenge . No 
joysticks required . Non-arcade games. 

• 	 STAR DEFENDER • CONVOY ESCORT . 
• 	 CONVOY RAIDER • COMPUTER BASEBALL 
• 	 BOXER'S CORNER • DUNGEONS OF KAL 

$11.95 each 
Send check or money order plus $1 .50 postage and handling lo : 


P.R. Software, P.O. Boll 169, Soatb S•n Fr•nclaco, CA 94080 

Calif. Res. add 63 sales lax 


Dealer lnqulrlea Invited Programm ers sought 

VIC-20 ls a registe red trademark of Commodore Business Machines 


VIC-20(~ SOFTWARE 

AT A PRICE YOU'LL LOVE 

You broke lhe price barrier when you boughl your VIC-20 • now we break lhe 
sof1ware barrier by offering ... 

PLUS a detailed instruction booklet

3 GAMEs FOR ONLY $9.95 
On1a110 residenls add 7% sales tax ADD $.75 FOR SHIPPING 
SPECIFY JOYSTICK OR KEYBOARD VERSION ANO SEND TO 

SUPERCHOMPER ·Munch your way around HARLI SOFTWARE 
REMEMBER - Version of Simon . 5 skill levels 1740 GARDEN BRIAR COURT 
SEAWOLFE - Sink various enemy ships #RR2 THUNDER BAY 

ONTARIO, CANADA P7C 4V1 
·An outstanding example of the excellent hi-res graphics and 
realistic sounds possible on the unexpanded VIC-20' . ·· 
Dealer inquiries welcome 	 · Trademark of Commodore 



The newest title in COMPUTE!'s First Book series•.• 
Our First Book ofVIC contains the best of our VIC articles and applications 
published since the summer of 1981. In one convenient spiral bound volume, 
you'll find approximately 200 pages of information. 

D Chapter 1: Getting Started D Chapter 4: Color and Graphics 
D Chapt er 2 : Diversions - Recreation D Chapter 5: Maps a.I1d Specifications 

and Education D Chapter 8: Machine Language 
D Chapter 3: Programming Techniques 
In addition to material previously published in COMPUTE!, several of the articles 
and programs including a screen print program, append, tutorials on screen 
formatting and keyboard input and others, are being published for the first time. 

Reserve your copy of COMPUTE!'s First Book OfVIG today by calling TOLL FREE: 

800-334-0868 
In N C Call 9 19 -278-98 0 9 

$12.95 plus $2.00 shipping and handling. MasterCard, Visa, and American E:xpress accepted, or 
send your check or money order to: COMPUTE! Books, P.O. Box 5406, Greensboro, NC 27403. 
Shipment of orders to begin late August. US funds only. Foreign orders add $4.00 for air mail, 
$2.00 for surface delivery. 

COMPUTE! 

Is Looking 


For 

FORTH Screens: 

Applications, 

Utilities, and 


Programming 

Techniques 


ATTENT ION 

VIC-20 

OWNERS 


We have CHA LLENGI NG GAMES 
for your continuous enjoyment 

A NEW LINE designed for VIC-20 
at $14.95 

• Chimp Chase 
• Blasteroids 
• Cosmic Crusader 

at $16.95 

• Ultimate Tank * 
• Cosmic Crystals 

Prices plus $1.50 for shipping 

Check , money order, VISA, MASTERCARD 


• Requires 3K or BK expander 

LITTLE WIZARD DISTRIBUTING 
622 North Broadway, #301 

Milwaukee, Wisconsin 53202 

(414) 273-5460 

HYPERTECH 5EN50R5 LET 

VIC 20 

SEE HEAR & FEEL! 
LIGHT FLU~ METER ~ 

D15PLAY5 FOOTCANDLES 
OR LUHENS. GREAT 
FOR. VIDf:O GRAPHY I $ 19.95 

urncE [OMMRNCJEA ~ \. 
A VOX SWITCH FOR VIC. ·} 

CONTROL PROGRAM S $25 00 
WITH A SHOUT ! ' 

JH~~H~l~g~fJ~ftoE. ~ 
DISPLAYS FROM FRffZING $ lS.9S 

(JZ°F) TO OVER /55°F. 

STANDARD IOFI L£AD5 CAN 8£ £ASILY 

EXTENDED. HYP£RT£CH SENSORS 

PLUG DIRECTLY INTO VIC AND 


REQUIRE NO ADDITIONAL INT£RFAC£51 
SEND 2.00 FOR CATALOG OF 

UN IQUE VIC ACCESSORIES. 


1820 N E 142 ST 

PENTH OUSE 7 


N M I AMI FL 33181 

VIC 20 IS A T. M . OF COMM ODORE 
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COMPUTE!'s Listing Conventions 

Many of the programs which an: listed in COMPUTE! use 
specia l key (cursor contrn l keys. color keys. etc.). To make it 
eaS)' to te ll 1'x11ct/y what should be typed in when copyi ng a 
program in to the computer. we have establi hed the fo llowing 
listing convemions. 

For The Atari 
In orde r to make special characters, inve rse video. and curso1­
characte1-s easy to type in, COMPUTE! magazine's Atari 
listing ~onvention s a re used in a ll the p1-ogram listin gs in this 
magazme. 

Please refer to the fo llowing tables and explana tions ir 
you come across a n unusual symbol in a p rogram listing. 

Atari Conventions 

Characters in inve1·se video wi ll appear li ke: l:-C::l!@~~[!c;:@G: 


Ente r these characte1·s with the Atari logo key. !Al . 

WhlHl you Site Type s.. 


CCL.EAR> ESC SHIFT < "' Clear ScrelPn 
CUP> ESC CTRL - ... Cursor Up 
<DOWN> ESC CTRL • ~ Cursor D°"'" 
<LEFT> ESC CTRL + + Cursor Left 
<RIGHT> ESC CTRL t -. Cursor Right 
<BACK S> ESC DELETE 4 Backspace 
<DELETE> ESC CTRL DELETE CJ 0.lete character 
CINSERT> ESC CTRL INSERT ll Insert character 
CDEL LINE> ESC SHIFT DELETE 0 O.l•t• l ine 
CINS LINE> ESC SHIFT INSERT 0 Insert line 
<TAB> ESC TAB ~ TAB k•y 
CCLR TAB> ESC CTRL TAB D Cl ear t;ab 
<SET TAB> ESC SHIFT TAB D S..t tiilb stop 
<BELL> ESC CTRL 2 [;, Ring buzzer 
CESC> ESC ESC " Escape key 

Graphics characte rs, such as CTRL-T, the ball character • wi ll 
appear as the "normal" leue r enclo eel in braces. e .g. !Tl. 

A series of identical con trnl characters, such as I 0 
spaces, rhree cu1·sor-lefls . or 20 CTRL-R's, wi ll appear as I I 0 
SPACES!, 13 LEFT!, I20 RI, e tc. If the cha racte r in brnces is 
in inverse video, that character or characters shou ld be emerecl 
wi th the Ata ri logo key. Fur example, I " I means to e nter a 
reverse- fi e ld heart with CTRL-comma, ! 5 rn I means to e nter 
five inve rse-video CTRL- U's. 

For PET/CBMNIC 
Gene1·a ll y. a ny PET/C BM/V IC program listings wi ll conta in 
bn1cketed words which spell out a ny specia l cha rncte rs: 
{DOWN! wou ld mean to press the curso r-down key: 
{ 3DOW N I would mean LO press the cursor-down key three 
times . 

To indicate th at a key should be .1hijted (hold clown the 
SH IFT ke ' whi le pressing th e othe1· key). the key would be 
unde rlined in our listing. For example.~ would mean to type 
the S key while holding th e sh ift key. This wou ld result in the 
"heart" graphics symbol appea ring on yo U1-screen . 

Somet imes in a program listin g. especia ll y within quoted 
text when a line runs over into the next li ne. it is difficult to 
te ll where the lirst line ends. How many times should you type 
the SPACE bar:. In o ur conve ntion , when a line breaks in this 
way, the - symbol shows exactl y where it broke. For example : 

100 	 PRINT "TO START THE GAME 

YOU MAY HIT ANY OF THE KEYS 

ON YOUR KEYBOARD." 


shows th at the p1·ogn1m's aut hor intended for you to type two 
spaces after the word GAME. 

For The Apple 

Programs listed as "Microsoft" are written for th e PET/CBM, 


Apple, OSI. etc. Alt hough the programs a re general in na tu1·e. 
you may need to make a few changes fo 1· the m lo run con-ectl y 
on your Apple. Microsoft BASIC programs written for the 
PET/CBM sometimes contain special cu rsor control characters. 
The fo llowing table shows eq uivale nt Apple words. ot ice 
that these Apple commands a1·e 011tsid1• quotat iom (and even 
sepa rate from a PRI 1Tstatcment) . PRI T"[ RVSjYOU 
WO "becomes I VERSE : PRINT' 'YOU WON":NORMAL 

[CLEA R( (Clea r Screen) HOME 

[DOWN] (Cursor down) 

Apple II + : Call -922 

POKE 37, PEEK(37) + (PEEK(37)<23) 


[UP] (Cursor up) 

POKE 37, PEEK(37)-( PEEK(:n)>O)) 


[LEFT] (Cursor left) PRI l\T CH R (8); 


[RIGHT] (Cursor right) 

PRI NT CH R (2 1) 


[RVS) (liwerse video o n. T urns off au tomatica ll y after a 
carriage return. To be safe, lllrn off inverse video arter 
the print statement with 'ORMAL unless the PR INT 
statemen t e nds with a sem ico lon.) 

11\\'ERSE 


[OFF] (Inverse video off) NORMAL 


Shifted characters can represent e ithe r gra phics characte1·s 
01· uppercase letters. If within 1ex1, just use the non-shifted 
character. otherwi e ubstitute a space. Some "genera lized" 
programs conta in a POKE such as POKE :i9468. I4 . Omit 
these from the program when typing it in. One fin al note : vo u 
wi ll probably wa nt to inse rt a question mark o r colo n within an 
INPUT prompt. PET/CB 1 and many other BASICs automat­
icall y print a ques tion mark : 

INPUT "WHAT IS YOUR NAME";N$ 

becomes 


INPUT " WHAT IS YOUR NAME?"; N$ 


All Commodore Machines 

Clear Screen {CLEAR} Cursor Left {LEFT} 
Home Cursor { HOME) Insert Character {INST} 
Cursor Up {UP } Delete Character { DEL } 
Cursor Down {DOWN} Reverse Field On {RVS} 
Cursor Right { RIG HT} Reverse Field Off {OFF} 

VIC Conventions 

Set Color To Black {B LK} Function Two \ F2} 
SetColorToWhite {WHT} Function Three { F 3 } 
Set Color To Red {RED} Function Four {F4} 
Set Color To Cyan {CYN} Function Five {FS} 
Set Color To Purple { PUR } Function Six { F6} 
Set Color To Green {GRN } Function Seven { F7} 
SetColorToBlue { BLU} Function Eight {FB} 
Set Color To Yellow {YE L} Any Non-implemented 
Function One {F 1 } Function ( NIM} 

8032/Fat 40 Conventions 

Set Window Top {SET TOP} Erase To Beginning (ERASE BEG } 

Set Window Bottom {SET BOT} EraseTo_End (ERASE END} 

Scroll Up { SCR UP} ToggleTab {TG L TAB} 

Scroll Down { SCR DOWN} Tab {TAB} 

Insert Line {INST LINE} Escape Key { ESC} 

DeleteLlne {DEL LINE} 
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A Monthly Feature 

You often need Lo Im.ow on which screen _you defined 
a jxntiwlar word. Ifyou r system sup/Juris, say, 300 
screens, it's tiresome tu index through thnn , lool<i11 g 
fur something. This search routine combines machine 
language with FORTH and is a fa.st , efficient Wll)' to 
find "lost' · definitions . 

If you havf' come ujJ with. some inlen'sling FORTH 
ojJ/Jlication or techniques, send them in lo The FORTH 
Page, COMPUTE! Magazine, P.O. Box 5406 , 
Greensboro, NC, 27403 and share them with the rest 
of llS. 

The FORTH Page 

Speed 

Search 

Richard Mansfield, Assistant Editor 

These three screens compile the word HU NT, 
which wi ll locate anything on d isk. Assume that 
you are writing a game and yo u remember that 
somew here on yolll· disk you defin ed RND to 

provi de a random number. Unfortunate ly, you 
cannot now recall exactly where RND is located , 
but you think it might be between scr-eens SO and 
70. All too often , you must laboriously list each 
screen and read through it, looking for that "missing" 
definition. 

This fast search routine will fl y effortl essly 
through you r disk, reporting the screen and line 
number where it find s matches . To find R D, yo u 
first introduce the target by typing" RND" and 
then type: 

50 70 HUNT 

and each screen number is printed as it is checked . 
Any line conta ining a match is printed out beneath 
the screen number. To hunt on ly for the ac tual 
definition of the word , use the colon as well: 

" : RND" 

FORTH Compatibility 
Ideal ly, FORTH wou ld be system independent: it 
wouldn 't matter what computer you a re using, you 
cou ld type in a screen from COMPUTE! and it wou ld 
work on your mac hine as printed. In practice, 
howeve1·, there always seem to be a few minor 
adjustments to mak~ tc a FORTH program of any 
significant length before it wi ll wo1·k for your par­
ticu lar setup. 

This sea1·ch routine was developed on 
"FORTH Fo1· PET" which includes a word , ?TER­
M I AL, which checks to see if the PET STOP key 
i pressed. T he user then can ex it a loop from the 
keyboard as illustrated in line 13 of Screen 11 2. 
H UNT conta ins the modificaLions necessa ry to 
ma ke it work on the A PX fig FORTH for the Ata1·i. 
?TERMI NA L is not avai lable on the APX version 
o f FORTH. 

Line tlffee, Screen 110 is an Atari specific 
defin ition for ?TERMINAL. It reads the console 
switches and returns a three-bit result between one 
a nd seven. Each bit ( 1,'2 , 4) represents either the 
START, SELECT, or OPTION keys. Any combi­
nation of these keys could be tested by using AND, 
but here we are merely seeing if any are pressed 
and , if so, we LEA VE the HUNT. 

A second , minor, variation between these 
FORTH s requires the substitution of IFEQ for O= 
on line Len, Sc1·een I 11 , wi thin the machine lan­
g uage character comparison. T he re is a major 
difference, on the othe r hand, in the way that Atari 
handles BLOCK. 

BLOCK Modifications For The Atari 
On the PET, the word BLOC K ( n l -add1·) returns 
the memory address of the start or a l 024-byte 
block. On the Atari, the word BLOCK returns the 
address of a 132-byte block and the va lue of n I is a 
disk sector number (not a sc reen number). The 
Atari block is 128 bytes plus four additional bytes 
which are perhaps fo r sector management. 

To simulate the PET method of handling 
BLOC K, line one of screen 110 defi nes the w01·d 
BLOK. It multipli es the screen number by eight to 
get the correct s~c tor and then reads in eight secto rs. 
T he address of the first secto r is then left on the 
stack. T he follow ing secto rs are in memory as 
required along with the fo ur-byte tags. If you want 
to try LO eli minate the four tag bytes , beware of 
damage to di sk management caused by any sub­
seq uent FLUSHes. 

The translation between PET and Atari 
FORTH is not perfect. Beca use of those tag bytes, 
a false match \\'ill be reported now and then in the 
Ata ri version. What's more, the 0t·iginal PET (80 
column) version included a superior a lternative to 
.LI NE. When a match was found, H UNT listed the 
screen and flas hed the ta rget word on and off 
while ringing the bell. Calcu lating the exact video 
screen positio n of the ta rget wo1·d is, of course , 
especia lly machine-speci fi c, but it is impressive to 
watch. It requires the fo llowing modifications to 
MARKSTR ING and the addition of the word 
WH ITEIT: 

WHITEIT OVER OVER 0 DO DUP I + 80 TOGGLE LOOP 
7 EMIT DROP ; 

MARKSTRING ( SCR# ADDR --- SCR# ) 
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OVER DUP SCR @ = 0= 
IF DUP LIST CR ENDIF 

BLOCK - 40 / MOD l+ 50 * 4 + + 8050 + PAD C@ 
BEGIN WHITEIT WHITEIT GET UNTIL 

DROP DROP ; 

HUNT 

SCR f 110 
0 FORTH DEFINITIONS HEX 0 VARIABLE lSTCHAR 
l : BLOK 8 * DUP BLOCK SWAP DUP 7 + SWAP DO I BLOCK 

DROP LOOP ; 

2 


. 

LE SWITCHES) 
4 ( BLOK AND ?TERMINAL ARE FOR ATARI USERS ONLY ) 
5 MATCH ( ADDRl ADDR2 N --- F 
6 -DUP IF OVER + SWAP 
7 DO DUP C@ I C@ ­
8 IF 0 = LEAVE ELSE l + THEN 
9 LOOP 

10 ELSE DROP 0= THEN ; 
11 
12 CHECKIT PAO l+ PAD C@ MATCH ; ( ADDR --- F ) 
13 
14 HEAD ER CR ." SEARCHING FOR" 22 EMIT SPACE PAD 
15 l + PAD C@ TYPE 22 EMIT SPACE " ON SC R I .. 

" ; --> 

3. . ?TERMIN AL - 2FE1 C@ 7 XOR ; READS ATARI CONSO 

SCR 111 
0 
1 MARKSTRING SCRI ADDR --- SCRI ) 
2 OVER BLOCK - C/L /CR DUP . SPACE ( ATARI , 

USE BLOK) 

3 OVER . LINE CR 
4 
5 
6 
7 
8 CODE ?CHAR ( ADDR -- ­ ADDR F 
9 l I LOA, SETUP JSR, 

10 N )Y LOA , lSTCHAR CMP , 0= ATARI, USE IFEQ 
, NOT 0=) 

1 1 IF, l i LOA , PUSH0A JMP, THEN, 
12 0 I LOA , PUSH0A JMP , FORTH 
13 - ­ > 
14 
15 

SCR I 112 
0 ONEBLK SCRI ADDR -- ­

) 

1 DUP 400 + SWAP (ATAR I , USE 410 , NOT 400) 
2 DO I ?C HAR 
3 IF I CHECKIT 
4 IF I MARKSTRING ENDIF 
5 ENDIF 
6 LOOP DROP ; 
7 
8 22 WORD HERE DUP C@ l+ PAD SWAP CM OVE ; 
9 

10 HUNT SCR#l SCR#2 ; WITH STRING AT P 
AD ) 

11 0 SCR PAD l+ C@ lSTCHAR ! HEADER l+ SWAP 
12 DO I DUP DUP CR 2 SPACES . BLOCK ONEBLK ( ATA 

RI , USE BLOK) 
13 ?TERMINAL I F LEAVE ENDI F 
14 LOOP CR CR " END SEARCH" CR ; 
15 DECIMAL ; s 

JI\. 
ATARI" 

.f,W... ~ll(ln*~o 

. . 

---

400 16K .. ....... . ... ......... .. . ... .. .. .. .................. ..... .$319.00 

400 YOURS to 32K or 48K ... ... . . ... .. .. .... . . . ....... .......CAll 

800 (16K) ... ......... ......... .. ... . . ... ....... ............ .. ... .. 659.00 

410 RECORDER ..... ........... .......... . .................... . . 84.00 

810 DISK DRIVE . .. .... . .. .. ~ ...... .. . ... . ......... .. .... ...... 449.00 

850 INTERFACE ................... .. .... . .... . ............... . 169.00 

830 MODEM ....... . ................... . ... . ... . . . .. .... ........ .149.00 

825 PRINTER ... . ....... ..... .. .. ... . ... ........... .... ........ ..575.00 

481 ENTERTAJNER KIT ............... ..... .................. .85.00 

482 EDUCATOR KIT ......... ... ......... .. ............. .. . . . . 125.00 

483 PROGRAMMER'S KIT ........... ...... ... .. ............ . . 60.00 

484 COMMUNICATOR KIT .. .. .............. .......... . .. ..309.00 


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 

COMPUTERTIME, INC. 
a P.O . Box 216 


Kentfield . CA 94914 


CAll TOLL-FREE 800-227-2520 

In California 800-772-4064 

r.... _. 

PACIAC 

Scotcli Diskettes 
Rely on Scotch" diskettes to keep your va1u­
able data safe. Dependable Scotch diskettes 
are tested and guaranteed error-free. The low 
abras ivity saves your read/write heads. 
They're compatible with most diskette dnvPs. 

(800)235-4137 

EXCHANGES 
100 Foo1h1ll Blvd . 
San Luis Obispo. CA 
93401. In Cal. call 

Dealer lnQumes (8001 592-5935 or 
1nv1rea (805) 543. 1037 

ALL ATARI " HARDWARE 15%-25% 

OFF LIST PRICE 


Atari 800 16K . . . . . . . . 740 .GO 

Atari 400 l&K . . . . . . . . . . . . 359 .00 

Atari 410 Cassette . . . . . . . . . . . . . . . 80 .00 

Atari 810 Disk . . . . . . . . . . . . . . . . . 480 .00 


ATARI · ACCESSORIES 10%-20% OFF LIST PRICE 
BK Memory Board 40 .00 
l&K Memory Board 80 .00 
Joysticks (pair) 19.00 
Paddles (pa ir) 19.00 

,~ · To order· Call 617 ·964·3080 
PLUS 10%-20% OFF 
ALL ATARI " SOFTWARE~r>/W 88°lm~r1 · o;d~r ALSO 3no PARTY HARDWARE 

P 0 Box 365 AND SOFTWARE AT 
Newton Highlands. MA 02161 COMPARABLE SAVINGS
(617) 964-3080 

I 



A Novice's handbook of useful, helpful in ­
formation designed to teach you the basics 
of evaluating and selecting a personal 

Own Atari Graphics Modes," and "Inside 
Atari BASIC." Spiral bound for ease of access 

guide to the DOS software. Complete 
with listings of commented source code 

Turn To The Future 

With COMPUTE! Publications 


A Monthly encyclopedia of informative applications articles and programs. COMPUTE! features articles, programs. 
and columns covering the spectrum of home and educational computing. Monthly reviews, complete BASIC 
and machine language listings of games. utilities. applications such as "Programming Your Home Insurance 
Inventory," "Real Estate Investment Analysis," 'Telecommunications: How To Use A Modem," and much more. 
Written for children and parents, educators, novices to advanced programmers. Principal editoria l coverage. is 
Atari, Apple, Commodore PET/CBM. and VlC-20. Editorial coverage is expanding to include Tl -99/4A Sinclair ZX-81. 
and Radio Shack Color Computer. Latest issue: 224 pages. 

Mail to: COMPUTE! Publications. P.O. Box 5406. Greensboro, NC 27403 USA...............••••......................................•••••••••••.....................•.••.....••.•.•.•..•••••........ 


The Beginner's Guide To Buying 
A Personal Computer 

computer. Written in plain English 
for the interested beginner. 
Complete with personal com­
puter specification charts and 
buyer's guide.Applicable to 
home, educational, and 
small business buyers. ISBN 
0-942386-03-5. 
Paperback. $3.95. 

COMPUTE!'s 
First Book Of 
Atari 
192 pages of useful, in­
formative applications 
and programs from 
COMPUTE! magazine issues 
now out of print. Includes 
previously unpublished infor­
mation including Memory Map. 
Contents include such articles and 
programs as "Adding A Voice Track 
to Atari Programs," "Designing Your 

to listings. For Beginner level to Advanced Atari 
users. ISBN 0-942386-00-0. Paperback. $12.95. 

COMPUTE! Magazine 

COMPUTE! MAGAZINE 

My Computer Is: 

OCommodore DOSI 
PET/CBM O Rodlo Shock 

OVIC-20 ColorComputer 
OApple 0119914A 
OAtari OOther_____ 
OAIM ODon'tyethaveone 

O $20.00 OneVeor USSUbscriplion 
0 $36.00 TwoVearUS SUbscriptton
D $54.00'Three Veor USSUbscrfplion 

0 Payment Enclosed 0 VISA 
Acct. No. 

Name 
Address 

CHy State Zip 

O $25.00 Conodo and lnflSUrfoceMail 
O $38.00 Europe NrDellvely (Foreign 

orders must bepre-pold in US Funds) 

0 MasterCard D American Express 
Expires 1 

For Fastest Service 

Call OurToll-Free 


US Ord er Line 

800-345-8112 

In Pennsylvania Call 
800-662-2444 

COMPUTE! Books 
For fastest service, In the US call Toll Free 800-334-0868. 
In NC call 919-275-9809. 
Quantity 
__Beginner's Gulde 
__First Book ofAtari 
__lnsldeAtari DOS 
__First Bookaf PET/C8M 

NI ardels must be prepald (money order. check or charge). NI payments 
must be In USfUnds. (Outside !he US odd $4.00 shlpplnng ond handling fora ir 
malt $200 far surface mail) NC residents add 4% sales tax. 
O Payment Enclosed O VISA D MasterCard O American Express 
Acct. No. Expires I 

Address 

Name 

City Slate Zip 

Coun 

Inside Atari DOS 
From the authors of the Atari Disk 

Operating System. an exciting step-by-step 

and detailed explanations of each 
module of code.Author: Bill 

Wilkinson, Optimized Systems Soft­
ware. Inc. Spiral bound for ease 

of access to listings. For Inter­
mediate to Advanced Atari 

Users. ISBN 0-942386-02-7. 
Paperback. $19.95 

COMPUTE!'s 
First Book Of 

PET/CBM 
256 pages of Commo­

dore PET and CBM articles 
from COMPUTE! magazine 
issues now in print. Includes 

such classic articles and 
programs as "Feed Your PET 
Some Applesoft," "Disk Liste r: 
A Disk Cata loging Program," 

and "Cross Reference For The PET." 
Spiral bound. ISBN 0-942386-01 -9. 

Paperback. $12.95 

COMPUTE! Books 
invites dealer inquiries. Call the Toll 

Free Number below for Dealer Information. 

Price Shipping/Handling 
$3.95eo. + S1.00eo. 
1295eo. + 200eo. 
19.95eo. + 2.00eo. 
12.95eo. + 200ea. 

Total ___ 

Counl!y • ~ 4-6 weeks f0< dellveiy. Fo<eign surface deltvery 2·3 months. .......•.........................•..............•..........••...............•..••.....................•.•....•..•..•...... 

ATARI is o registered trademark of Atari, Inc. PET and CBM ore trademarks ol Commodore Business Machine~ Inc. 
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COMPUTE! Back Issues 


Here are some of the applications, tutorials, 
and games from avai lable back issues of 
COMPUTE!. Each issue contains much, 
much more than there's space here to list, 
but here are some highlights: 

January 1981: Load PET Programs Into 
The Apple II, Player-Missile Graphics for 
Atari, The Atari DOS, The Kernel of the 
OSI Operating System, Fixing LOA Ding 
Problems on the PET, Spooling with the 
PET Disk, Expanding KIM. 

February 1981: Simulating PRINT USING, 
Using the Atari as a Terminal for Telecom­
munications, Attach a Pri nter to the Atari, 
Double Density Graphing on C IP, Commo­
dore Disk Systems, PET C rash Prevemion, 
A 25¢ Apple II C lock. 

May 1981: Named GOSUB/GOTO in 
Applesoft, Generating Lower Case Text on 
Apple ll, Copy Atari Screens to the Primer, 
Disk Directory Printer fo r Atari, Realtime 
C lock on Atari , PET BASIC Delete Utility, 
PET Calcu lated Bar Graphs, Running 40 
Column Program on a CBM 8032. 

June 1981: Computer Using Educators 
(CUE) on Software Pricing. Apple ll Hires 
Character Generator, Ever- expanding 
Apple Power, Color Burst fo r Atari, Mixing 
Atari Graphics Modes 0 and 8, Relocating 
PET BASIC Programs, An Assembler In 
BASIC fo r PET, QuadraPET: Multitasking? 

July 1981: Home Heating and Cooling, 
Animating lmeger BASIC Lores Graphics, 
The Apple Hires Shape Writer, Adding a 
Voice Track to Atari Programs, Machine 
Language Atari Joystick Driver, Four Screen 
Uti li ties for the PET, Saving Machi ne 
Language Programs on PET Tape Headers, 
Commodore ROM Systems, The Voracious 
Butterfly on OSI. 

August 1981: Minimize Code and Maximize 
Speed, Apple Disk Motor Comrol, A 
Cassette Tape Monitor for the Apple, Easy 
Reading of the Atari Joystick , Blockade 
Game for the Atari, Atari Sound Utility, 
The CBM "Fat 40," Keyword fo r PET , CBM/ 
PET Load ing, C haining, and Overlaying. 

September 1981: The Colu mn Ca lculator, 
What is a Modem and Why Do I Need 
O ne!, PET, Apple, Atari : On Speaking 
Tem1s, A Tape "EXEC" for Applesoft , A 
Self-a ltering Program for Apple ll, Posi­

tioning PIM Graphics and Regular Graphics 
in Memory, An Atari BASIC Sore, Shoot, 
an Arcade Game for Atari, Exploring OSJ's 
Video Routine, PET Tape Append and 
Renumber, A ll About LOADing PET 
Cassettes. 

October 1981: Automatic DATA Scate­
mems fo r CBM and Atari, VIC News, 
Undelecab le Lines on Apple, PET, VIC, 
Budgeting on the Apple, Switch ing C lean ly 
from Text to Graphics on Apple, Atari 
Cassette Booe-capes. Atari Variable Name 
Utility, Atari Program Library, Train your 
PET to Run VIC Programs, lmerface a BSR 
Remote Control System co PET, A General 
Purpose BCD co Binary Routine, Converti ng 
co Fac-40 PET. 

November .1981: SuperPet: A Preview, 
Japanese Micros: A First Look, Introduction 
to Binary Numbers, An Apple Primer. Page 
Flipper fo r Apple, An Atari Database 
System, A Progrnm for Writing Programs on 
the Atari, Atari Textploc, OSI Relocation, 
The PET Speaks, Inversion Partitioning, A 
Persona l News Service on PET, Bits, Bytes, 
and Basic Boole. 

December 1981: Saving Fuel$$ (Multiple 
Computers: versions for Apple, PET, and 
Atari), Unscramble Game (multiple 
computers), Maze Generator (multiple 
computers), Animating Applesoft Graphics, 
A S imple Primer lmerface for the Apple ll , 
A S imple Atari Wordprocessor, Addi ng 
High Speed Vertica l Positioning co Atari P/ 
M Graphics, OSI Supercursor, A Look At 
SuperPET. Supermon fo r PET/CBM, PET 
Mine Maze G;ime. 

January 1982: Invest (multiple compute rs), 
Developing a Business A lgorithm (multiple 
computers), Apple Addresses, Lowercase 
with Unmodified Apple, Cryptogram Game 
fo r Atari, Superfont: Design Special 
Character Secs on Atari, PET Repairs for 
the Amateur, Micromnn for PET, Se lf­
modifying Programs in PET BASIC, Tiny­
mon: a VIC Monitor, Vic Color Tips, VIC 
Memory Map, ZAP: A VIC Game. 

February 1982: Insurance ln·1em my 
(mu ltiple computers), Musical Transposition 
(multiple cnmrucers). Mu ltitasking 
Emulator (multiple computers), Disassemble 
Apple Programs from BASIC, Plotting 
Polar Graphs on Apple, Atari P/M G raphics 
Made Easy, Atari PILOT, Put A Rainbow 
in your Atari, Marquee for PET, PET Disk 

Disassembler, VIC Paddles and Keyboa rd , 
VIC Timekeeping. 

March 1982: Word Hunt Game (mu ltiple 
computers), Infinite Prec ision Multiply 
(multiple computers), Ata ri Concentration 
Game, VIC Srarfighc Game, CBM BASIC 
4.0 To Upgrade Conversion Kit, Apple 
Addresses, VIC Maps, EPROM Reliability, 
Atari Ghost Progra mming. Atari Machine 
Language Sort, Random Music Composirion 
on PET, Comment Your Apple lI Ca talog. 

April 1982: Track Down Those Memory 
Bugs (multiple computers), Shooting Scars 
Game (multiple computers), Intelligent 
Input Subroutines (multiple computers), 
Ultracube fo r Ata ri , C ustomizing Apple's 
Copy Program, Using PET/CBM In The 
High School Physics Lab, G rading Exams 
on a Microcomputer (multiple computers), 
Atari Mailing List, Renumber VIC Programs 
The Easy Way, Browsing the VIC hip, 
Disk C heckout for PET/CBM. 

May 1982: V IC Meteor Maze Ga me. 
Atari Disk Drive Speed C heck. l'vlo~i fyin g 
Apple 's Floating Point BASIC, Fast Sort 
For PET/CBJ\I, Extra Atari Colors 
Through Artif;1cting. Lif'c l11sura 11 cc 
Estimator (multiplc crn11p11 ters). PET 
Screen Input , (;etting The J\ lost Ou1 Of' 
V I C's 5000 Bvtes. 

Home and Educational COMPUTING! 
(Fa ll IY8 I and '11mmer I YH I - co1111t as 
one back issuc): Explo ri ng Thc Ra i11bo\\' 
Machine, V IC As Super Caku la to r. 
Custom Characters. Alternate Snccns. 
Automatic Line :--l umbers. L'sin g" f'h e 
Joystick (S pacewa r Game). Fas! Tape 
Loca te r. Window. VIC :\l crnor~· J\bp. 

Back issues are $3.00 each or six for $ 15.00. 
Price includes freight in the US. Outside the 
US add $ 1. 00 per magazi ne ordered for 
urface postage. $3.00 1j.:r magazine for 

a ir mail postage . All back issues suhj ect tu 

availability. 

In the Continental US call 

TOLL FREE 800,334,0868 


(In NC Call 919-275-9809) 

Or write ro COMPUTE! Back Issues, P.O. 
Box 5406, Greensboro , NC 27403 U A. 
Prepayment required in US funds. 
MasterCard, Visa and American Express 
accepted. North Ca rolina Residems add 4% 
sa les cax. 



C OM PU TER C LAS S 	 M. HUMPHR EY 

M s . Bl ake . i s th is go ing to be 

an open di sk tes t ? 

COMPUTE! 
Subscriber Services 

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

COMPUTE! 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 
COMPUTE! 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 to COMPUTE! is $20.00 (2 
years. $36.00; 3 years. $54.00. For sub­
scription ra tes 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 COMPUTE!. 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 919-975-9809 

CAPUTE!: 
Modifications Or 
Corrections To 
Previous Articles 
Improved Search For Apple II 
O ur thanks Lo Jim Gordon fo r the fo llowing im ­
provement Lo the Apple version o f "Search For PET 
And Apple II Plus," June 1982, # 25, pg. 43 . Change 
li ne 700 to: 

700 	FOR AD RES= 768 TO 902: READ DTA: POKE 
ADRES,DT A: NEXT 

a nd re ,·ise the fo llowing lines: 

852 DATA 4, 200, 76, 76, 3, 162 

870 DATA 76, 76, 3, 76, 119, 3 

888 DATA 163, 32, 237, 253, 32, 32 

894 DATA 237, 169, 160, 32, 237, 253 

900 DATA 76, 108, 3 


Self-Modifying P/M Graphics Utility Updated 
Ken Grace. the autho r of "A Self-modi fy ing P/M 
G1-aphics Utilit )1," .June 1982, # 25. pg. 120, sent in 
the fo llowing update to his a r ticle . 

Line 420 of Program 2 sho uld be changed to : 

420 	IF A= 15 THEN 310 

Further testing of the pro rram revealed that 
certain combinations of inputs lead lo the fa mous 
"keyboa rd lockup" problem. T he problem resul ts 
from having a ll the deletions bu nched together in 
lines 57-68 . By spliuing them up a nd sprinkling 
them a mo ng the ea rlie r lines, the problem d oes not 
show up. Some renumberin g of li nes 3-55 will be 
needed to make room !01· th ese deletio n steps. For 
example, lines 3-1 2 could be deleted by inse rti ng a 
new line 13: 

13 GOSUB 90:FOR 1=3 TO 12:? I:NEXT I:GOSUB 91 

Simila rly, the num ber of p layers i - obta ined in line 
20; therefore, the deletions in lines 64 and 65 could 
be done a fter line 20. A void pu tting the deletions 
inside the loops from 2 1 lO 40 and fro i11 42 to 5 1. 
Line 56 wi ll no lo nge r be needed. T he fin al cleanup, 
a: in line 68. would have Lo remain al Lhe end, with 
appropriate changes in the line nu m bers in the 
PRI NT (?) slalemenls. 

Shooting stars 
T he fo ll owing cha nges sho uld be made Lo Lh e PET/ 
CBM ve rsio n of "Shooting Stars" from COMPUTE! , 
A pril 1982, # 23. 

4 40 GET K$ :IF KS<> " " THEN 48 0 
5 50 PR INT " S HOTS FIRED :"; SH;" {LEFT ) SCOR E: 

REV)";I NT( H* l00/S H);" {OFF} HI TS :"; H; 



The Communicator 

A Step Beyond the Smart Terminal 


All the features of the 

PET Term inal Emulator 


PLUS 


Design your own sophisticated 

communication system; 


two computers working together! 


$1 75 PET Terminal Emulator 
$ 200 The Communicator 

Special Introductory Offer 

$600 PET Terminal Emulator + 
U .D.S. 1200 baud modem 

$625 The Communicator + 
U.D.S 1200 baud modem 

(call) U.D .S. 

1200 baud modem or 


300 baud modem 


Amplify, Inc. 

23 25 Macbride 
Iowa City , Iowa 52240 

319-351 -4775 

1 Mhz - 12 Bit A/D 
for your Apple II Computer 

The APPLESCOPE-H R 12 analog to d1g1tal converter uses 
a high stability buried zener voltage reference and a flash 
ND to give 12 bit accuracy with a 14 bit dynamic range. 

• 	 DC to 1 Mhz Programmable Sample Rate 
• 	 2048 Sample Buller Memory 
• 	 Pretrigger Viewing 
• 	 Continuous or Single Sweep 
• 	 4 Channel Software Support 


(reQunes add111onal power supply) 


• 	 External Tr igger Input 

The standard software provided with each APPLESCOPE­
HR 12 includes all of the functions necessary to turn your 
Apple 11 computer into a high quality digital storage 
osc1ltoscope. In add1 t1on all of the SCOPE DR IVER options 
are being up-graded 10 handle lhe higher resolution data. 

Price oer c nannd 	 $695 

The original APPLESCO PE still provides the optimum 
price/ performance trade off for those users requiring 8 bit 
converter resolulion. 

APPLESCOPEINTERFACE 

• 	 DC to 3.5 Mhz sample rate 
• 	 t 024 byle bu lier memory 
• 	 Pretrigger Viewing 
• 	 Programmable Sca le Select 
• 	 Continuous and Single Sweep Modes 
• Single or Dual Channel Trace 
Price for the two board Applescope system is $595 
EXTERNAL TRIGGER ADAPTER $29 

SCOPE DRIVER Advanced sol1ware for the APPLE SCOPE 
analog to digital converters makes full use of the computing 
power of the Apple 11 to create a total data acqu isition 
system. Ava ilable options include: 
• 	 Signal Averaging-Acquires t to 999 signal sweeps and 

displays 1he averaged result . 
• 	 Dig ital Volt Meter -Allows use as real time DVM or use to 

measure points on an acqu1red sweep. 
• 	 Disk Storage -Allows automatic storage and recoverol 

acqu ired data on floppy disks. 
• 	 Spectrum Analyzer-Calculates and displays frequency 

soectrum of acquired data. 

' .....,.. ~ .. 
; 	 t I I I I I o • l I l 

I \ • I . •"• V I II I " l l l V 

: •,~;..~:: : . l. •;..;~ :~N~;• .... '."',: -: I I .t..O~•," . '' I ~v 

BUS RIDER 

V U I_ I l' l.> I \..' 
f o I .tU <I I......:.,..·. . .. 
" ' ' ' ' '""' 

LOGIC ANALYZER for the APPLE II 
The BUS RIDER circuit card silently rides the App le II 
peripheral bus and allows real time tracking of program 
flow Software provided allows set up of trace parameters 
from the keyboard and read back of disassembled code 
after a program has been tracked. 
• 	 32 bit by 512 sample memory bufler 
• 	 Monitors Data and Address bus plus 8 external inputs 
• 	 Trigger on any 32 bit word or external tr igger 
• Pretrigger viewing 
The BUS RIDER is an invaluable development tool !or 
anyone working with Apple JI or Apple II+ computers. 

Price S395 

RC ELECTRONICS INC. 
7265 Tuolumne Or., Goleta, CA 9311 7 

~ (805) 968-6614 Ill 


This Publication 
is available in 
Microform. 

University Microfilms 
International 

Please se nd additional in fo nnati on 
fo r _____________ 

Name____________ 

In stitution, ___________ 

Strec._____________ 

Cit y____________ 

State Zip___ 

300 North Zeeb Road 
Dept. P.R. 
Ann Arbor , Mi . 48106 
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SuperPILOT Added 
To Instructional 
Development 
Software 
SupcrPILOT, an extension of 
the Apple PI LOT software lan­
guage, has been announced by 
Apple Compute r , Inc. It j o ins 
several new p roducts in Apple's 
PI LOT series thal help educators 
and ind uslrial Lrai ne rs create 
lessons and illustrations for com­
puter-a ided instructio n. 

SuperPILOT offe rs a ll the 
capabi lities of' Apple PILOT plus 
added features for graphic en­
hancemenL, easy debugging, and 
exte rna l video control. 

T he Supe rPILOT program: 

- conll·ols ex te1·nal videodisc and 
videotape th rough user and 
compute1· ~ommand and response 
- pre ·ent s " turtle" graphics fo r 
g raphics prngramming and 
discovery lea rning 
-allows for immediate debugging 
of a program-in-progress, which 
reduces programming fru stration 

- display color text on color 
background 

- displays double-sized characters 
fo r cm phas is 

Al so announced are two 
support products in Apple's 
PILOT fa mil y, Co-PILOT and 
SuperPILOT Log. Co-PILOT is 
a completely self-contained , self­
paced interactive tutorial on two 
diskettes which teaches how to 
program in Apple PILOT. Super­
PILOT Log works with Super­
PILOT as an administrati ve 
record keeping p rogram that 
automaticall y tracks test scores by 
item, student, or class , and can 

also analyze non-compute r Lest 
scores ente red manua lly. 

Price And Distribution 
SuperP ILOT (product 
# A20005 I) will be ava ilable mid­
.J ul y fro m authori zed Apple 
deale r ·. Included in the Super­
PILOT package is the diskette 
tutorial Co-SuperPILOT. T he 
program requires an Apple I I or 
Apple II Plu personal computer 
with 64 K o f RA l (such as a 48 K 
Apple I I Plus wi th a language 
ca rd). The suggested retail price 
is $200. 

A price 1·ecluction has been 
announced for Apple PILOT 
(product # A200028). It is now 
$ 100, a 33% reduction . 

Co- PILOT (product # A2 
D0050) is priced at $35, and 
SuperPI LOT Log (p roduct 
# A2 0 0052) has a suggested 
retail price o f $50. 

AjJjJ/1• Cu111jJ11ter, Ju e. 
20525 Ma riani Ave. 
C11perti11 0, CA 95014 
(408)973-3019 

Commodore 
Introduces New 
Letter Quality 
Printer 
T he new Commodore 8300P 
Lette r Quality Printer , designed 
es pecially for use with PET 
and CBM Compute1·s, has been 
anno unced. 

A version of the Diablo 
Model 630 Receive-Only T ermi­
nal, the 8300P includes the fo l­
lowing standard features : im­
munit)' to electros tatic discha rge, 
end-of-ribbon sensor, pape r-out 
detection , cover-open interlock, 

inte rna l self-test diagnostics, 320­
byte printer buffer and au tomatic 
bi-directional printing. 

Standard control panel 
features include: form -feed , 
pause and reset switches, as well 
as two lights indicating ready/ 
error and powe r-on. Switch 
se lectable features available by 
raising the access cover a re 
printwheel select, pitch, pa rity, 
protocol, baud-rate and self- tes t. 

Optio nal support of lan­
guages o ther than English is 
ava ilable. Optio nal accessories 
include an adjustable-width 
continuous forms tractor 
mechanism. 

T he standard ribbon sup­
plied with the CBM 8300P is the 
Diablo multi-strike film ribbon. 
The CBM 8300P directl y sup­
po rts use of most Diablo metal or 
plas tic printwheels. 

An IEEE to RS-232C printer 
adaptor will be suppl ied with the 
printer . All CBM printers are 
equipped with a standard PET­
IEEE inte rface connector. 

Retail price is $3400. 

Commodore Business Machines Ltd. 
3370 Pharmacy Avenue 
Agincourt, Ontario 
M l W 2K4 
(4 16)499-4292 



ATARI HOME COMPUTERS 


ATARI 800 ATARI 400 
16K $649 16K $269 
32K $729 32K $389 
48K $769 48K $489 
410 Recorder ... . .. . . .. . ..... . ...... . •.. . ..... 576.00 
810 Disc Drive ...... . .. . .. .... ............... 5449.00 
822 Printer ...... . ••.•.. . .. .. . .... •. ..•. .... . S269.00 
825 Printer ••. . . . ...•.... .. .......•..•... . .. . $589.00 
830 Modem .. . .... . ... . .. ....... .......... . . S159.00 
620 Printer . . . . . . . . . . . . . • . • • • • • . . . • • . . . . . . . . . $259.00 
850 Interface . . .... . . . ... ..... . . .. ..... .. .... S169.00 
New DOS 2 System . .. ...••... . ... • ..•.. . ..... S29.00 
CXJO Paddle . . . . . .•. .. .... . • •......• . ..... . .. S16.00 
CX40 Joy Stick ... . . ... . . . ••......•...... . .• 516.00 
CX853 16K RAM . .. . . . . . . . ..... ........... . . .. S77.95 
Mlcrolek 16K RAM .. .. . . . ... . . . ....... . . . .... S74.95 
Mlcrolek 32K RAM . ... . . . .. .. . .............. $119.95 
Ramdisk (128K) ... . . . ... . .. . ................ $429.95 
ln1ec 48K Board . .... . .. . .... . ..• • .. .... •. . .. S219.95 
lnlec 32K . .. . . .. .. .... . . ........ . . .. .. . . . . .. S119.95 
One year exlended warranty .... . .. .. . S70.00 
481 Entertainer .. . . . . ... . . ... . .... . . . ... . ..... 569.00 
482 Educator ............ . ... . ..... .. ...... 5130.00 
483 Programmer .... . .... ..... .. . ........... . 549.00 
484 Communicalor .......... .. . .. .. . ... . . . $344.00 

ATARI HOME COMPUTER PROGRAMS 
HOME OFFICE 
CX404 ATARI Word Processor ..... .. . .... 5119.00 
CX8102 Calculator . . . . . ..... . ... . .... .. ..... . . 529.00 
CX412 Dow Jones Investment Evaluator .... . ... 599.00 
CX4109 Graph II Joystick optional . ........... . 517.00 
CX4104 Mailing List . . . . . .... . . . . . .. . . ..... .. . 520.00 
CX4115 Mortgage & Loan Analysis ..... .... .. .. S13.00 
CX4103 Statistics I . . .. . . . .. ... . .... . ....• ... . 520.00 
CX8107 Stock Analysis . .. .. . .... . . . .. . .•.... 520.00 
CXL4015 TeleLink I . .... .. . .. . ... . . . ....••.... 523.00 
HOME STUDY 
CX4101 An Invitation lo Programming I . . . . 520.00 
CX4106 An Invitation lo Programming 2 . . . ..... 523.00 
CX4117 An Invitation lo Programming 3 .. . . .. . . 523.00 
CX4107 Biorhythm . ... ..... ...•...... ... . ... .. 513.00 

Conversational Languages tea .) ..... . . . ....... $46.00 

CX4121 Energy Czar .... . . . ..... .. ........ . . . . 513.00 

CX4114 European Countr ies & Capitals ... . ..... 513.00 

CX4106 Hangman. Joystick optional ..... ...... 513.00 

CX4102 Kingdom ....... .... . .. . .. . . S13.00 

CXL 4007 Music Composer ..... . ...... . ... . . .. 534.00 

CX4123 Scram. uses joystick .. . ..... . •...... . . 520.00 

CX4112 States & Capitals ... . ........ . • .. ..... 513.00 

CX4110Touch Typing .. . ...........•.......... 520.00 

HOME ENTERTAINMENT 

PAC MAN . . . . . .............. .. . . .. . .. . ...... 535.00 

CENTIPEDE . ...... . . ....... .. ..... . . .... . ... 535.00 

CAVERNS OF MARS . .. .• . ...... • . ....... .... 532.00 

CXL4013 Asteroids . . . . . . • . . . . . . • . . . . 529.00 

CXL4004 Basketball ... .. . .. .. • . . . • . . • . 527.00 

CX4105 Blackjack ... . . . .. . . .. . . ............. 513.00 

CXL4009 Computer Chess . ...... . . • . ... .... . . 529.00 

CXL4012 Missile Command . . ............• . . . . 529.00 

CXL4008 Space Invaders ... .. ..•. ..... .•. .... . 529.00 

CXL401 1 Siar Ra iders ....... .. . .... . ....... ... 539.00 

CXL4006 Super Breakout . ... ... . . ..... ..... . .. 529.00 

CXL4010 3·D Tic-Tac-Toe . . . . ... . . ....... S27.00 

CXL4005 Video Easel . .. ........... . . .... ..... 524.00 

PROGRAMMING LANGUAGES AND AIDS 

CXL4003 Assembler Editor ... .. .... . . ......... 547.00 

CXL4002 ATARI BASIC . ... . . . ....... 547.00 

CX8126 ATARI Microsoft BASIC ... . • . • . .. ..... 570.00 

CXL 4018 PILOT • . . ... .. . .... .•... ........ . ... 572.00 

CX405 PILOT (Educa tional) . ....... . . . .... .... 5105.00 


Visicalc . . . . .. .•. . . . . . .. . . ...... . ....• ••.... S169.00 
Letterperlect (Word Processor). . . .... 5109.00 
Data Soll Toxtwizzard ..... . ... . ...• • . . . ... .. . 569.00 
Canyon Climber ... . .•.. . . .. . . ... . .....• • . . . . . S24.00 
Tumble Bug .... . . ... .. . .. . . ..•••... .• ... . . ... 524.00 
Shoot Arcade . . . . . . . . . .... .• . . .. 524.00 
Pacific Coast . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . S24.00 
Bishops Square . . . . . . . . . . . . . . . . . . . • • • . . 524.00 
Micro Pa inter ...... . . . . . . . . . . . .... S27.00 

ATARI PROGRAM EXCHANGE: 
Eastern Front ·41 ... . . . .. . S25.50 
Avalanche . ..... . ...... .. .. ........ S15.50 
Outlaw ... . ... . .. ..... .. . . . • . .... . •... .•.... S15.50 
747 Landing Simulat ion . .. . ...........•.••.. .. S15.50 
Babel .... . .........................• . ...... S15.50 
Dog Daze ... . ... . . .. . . ..... ... • . . . ... . •. ..... S15.50 
Downhill . . . . . . . . . . . . . . • . • . . . • • . . . . . • . . . . . . s15.50 
Attack! .. . . . . . .... . .. . ... . . . . . . . ..... . . . . . . S15.50 
Blackjack·Casino . . . . . . . . • . . . . . . • . . . . . . • • . . 515.50 
Reversi II . . . . . . • . . . . . . . • . . . . 515.50 
Domination .... . ...... . . . ... . . ... ........ . . S15.50 

Solitare . . . . . . . . . . • . . . . . . . • • . . . . . . • • • . • . . . . S15.50 
Disk Fixer . . . . . . . . . . . . . . . . . . . • . . . . . . • .. . . . . 515.50 
Supersort ..... . .. . ....• • •. . ....• . . . ....• .. ... S15.50 
Data Management . . . .. •.... • . . ••.. .. . . • • .. . . . S15.50 
Chameleon •.. . . . ....... .. . . . • . .....•••...... 515.50 
lnstedil .... .. . 51 5.50 
Insomnia ....... . .... . •• • ••.. . . . ..... • •• .. .. . 515.50 
My First Alphabet .... • . . . ... . •.• •.•. • ••••.. . . S25.50 
Mapware . . . . . . . . . . . . . . • • • . . . . . • • • • • • . . • • . . 518.00 
Number Blast ................ .... . . .. •.. •.... 511 .50 
Family Ca sh Flow .. ..... .....• . ..... •.. . ..... S15.50 
Weekly Planner . . ......... , . .. . .... ..... . .... S15.50 
Bowler's Data Base ..... .....•. . ... . • •• • . • ... . S13.00 
Banner Generator .. . . . ... . ..............•.... 511.50 

Crystal Software 

Bermuda Fantasy . .. . . .. .... . . ....... .... . . 526.00 
Beneath Pyramids .. . ... . . . ....... . ........ S20.00 
Galactic Quest ........ . .. . .•. .. .....•.... . . 526.00 
House of Usher .... . ....• • .....••.......... S20.00 
Forgotten Island . . . . . . . . . . . . . . . . . . . . S26.00 
Haun led Palace . . . . . . . . . . . . . . . . S33.00 

Compumax (Acct. Rec .. Gen. Ledger. 
Inventory, Payroll , ea .) . . ........... 5110.00 

Synapse 
File Manager 800 ........ ..... ....... .. ... .. S79.95 
Dodge Racer . .. . ........ ... . . . .... ... .. S19.00 
Chicken . . . . . . . . . . . . . . . . . . • . . . . . . . 524.00 
Slime . . . . . . . . . . . .. . .. . •..... ...... ..•.. . . 524.00 
Nautilus .. . ............... . .. . . . .... . .. .. . . 524.00 
Disk Manager ............... .• .•..•...•... . 524.00 
Fort Apocalypse ....... ... . . . . .. .. . .. .. .... 524.00 
Assembler . . . . . . . . . . . . . . . .• . ... S39.00 
Protector . ........ . ... . . ..........••....... 524.00 

EXPY (Automated Simulation) 

Ricochet . . .......... . .. . ...... . .. . ........ 51 4.50 

Crush. Crumble & Chomp .. . ............. ... 524.00 

Siar Wa rrior . . . . . . . . . . . . . . . .. ........... S29.00 

Rescue at Rigel .. . . . .... .... . . . . . S24.00 

Dales lones . . ....... . ... . ..... ........ S16.00 


Online 
Jaw Breaker . . . . 527.00 
MouskATTACK . . .• • ....... . . 531.00 
Invasion Orion . . ...... . • . .. . .. ... . . . . .•.... S18.50 
Mission Asteroid .. .. .. . . .. .•.... . .. ..... ... S22.00 
The Next Step . .... ...... .....•.... . . . ..... 534.00 
Soltporn ... . . ...... ...•.... • •.. ... ........ 527.00 
Wizzard & Princess . . . . . . . . . . . . . . . . . ... 529.00 

Arcade Plus 
Ghost Hunter (ca sse tte) . . S24.00 
Ghos t Hunter (disk) ..... . . . . . . . . SJ0.00 

K-Byte 
K· BYTE Krazy Shoot Out (ROM). . 539.00 
K· DOS . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. • . . . 569.00 

K-Razy Kritters . .. . . . . . . . . . . . . . . . . . . . . . • . • . . 539.00 
K·Star Patrol . . . . . . . . . . . . . . . . . . . . . . . . .. 539.00 
K·Razy Anl iks . . . . . . . . . . . . . . . . .... 539.00 
Stick Stand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S6.99 

Tl-99/4A 5299 
PHA2100 RF Modulator . . . .. ... . . . . , .. .. . S29.00 
PHP1600 Telephone Coupler . . . .. . ........ S179.00 
PHP1 200 Peripheral Expansion Box ... 5199.00 
PHP1 220 RS 232 Card .. . . . ......... .. 514 3.00 
PHP1240 Disk Controller .. .. .. 5199.00 
PHP1 250 Disk Drive . . .. .... . . ........ 531 9.00 
PHPl 100 Wired Remote Controllers (pair) . ... . .. 531 .00 
PHP1 260 32K RAM ... . . . . . . . . . . . 5229.00 
PHP Printer Solid Sla te ........ . .....• 531 9.00 
PHM3006 Home Financial Decisions . ... . ...... 526.00 
PHM 3013 Persona l Record Kee ping . . .. 543.00 
PHD5001 Mailing List ........... . .. 560.00 
PHD5021 Checkbook Manager. .. .. . ... 518.00 
PHM3006 Video Chess ... . . . . . . ... ... . . . 560.00 
PHM 3010 Physica l Fitness . . . . . . . .. . . 526.00 
PHM 3009 Football ..... . .. . . . .. . .. .. .. . . . S26.00 
PHM3016 Video Games I .. . ... .. .. .. •• • .•.. .. 526.00 
PHM3024 Indoor Soccer 526.00 
PHM3025 Mind Challengers . . .. .. 522.00 
PHM3031 The Attack ........ . 535.00 
PHM3032 Blasto .. . . . • • . . • . 522.00 
PHM3033 Blackjack and Poker .... ... ... . 522.00 
PHM3034 Hustle ........ . . .. . . . . . ...... 522.00 
PHM3036 Zero Zap . . . . . . . . . . . . . . . . • • . . . . . . 518.00 
PHM 3037 Hangman . . . . . . .... 518.00 
PHM3038 Connect Four . . . .. . . . . 518.00 
PHM3039 Yahtzee . . .. . ... . . . . . ... ........ 522.00 
Tombstone City 21st Century ... 534.00 
Munch Man .... 534 .00 
TI INVADERS . . .. 534.00 
CAR WARS ... .... ..... .. . . ..... .. . 534.00 

Printers 
Smith Corona TP1 ... .• ......... . • . • • . . . . . . 5699.00 
Centronics 739· 1 .... . ...... . . .. 55 19.00 
Centronics 739·3 .. . . . . . 5619.00 
Dl ablo 630 Special . . . . 51799 00 
Epson 

MX80 wlGral lr ax . 5449 00 
MX80FT 111 5Call 
MX100 . 5Call 

NEC 
8023 .. ~549 00 
771017730 ... . . 52399.00 
351013530 . . . $1769.00 

Okida ta 
82A . . •.... 5499.00 
63A ..... . 5749 00 
84 . 51 t29.00 

Citoh Starwri ter 
Fl0-40 CPS . 51469.00 
F10·55 CPS . 5C all 
Prowriter .. 5499.00 

Talley 
8024·L . 51629 00 

IDS 
Pri sm ........ . . . . SCa ll 

MPC Apple Parallel Boa1d & Cable . . . . 569 00 
2 Meler RS232·RS232 . . .. 529 95 

Cables Available For Most Interfacing Purposes 

Computer Covers 
ATIRACTIVE DUST COVERS FOR YOUR 


COM PUTER AND DISK DRI VE 


Atari 400 . ........ . 56.99 Commodore VIC-20 56.99 

Atari 800 .. 56.99 Commodore 8032. 5 14.99 
Atari 810 . . ........ 56.99 Commodore 
All Alari Covers are 8050/4040 . . . ... . 5 1 0 99 
Beige. All Commodor e covers 

are Roya l Slue. 

Most software for Atari 400/800 avai lable on cassette or disk. 

computer mail order west 
CALLTOLLFREES00-648-3311 

IN NEVA DA. CALL (702) 588-5654 

P.O. BOX 6689, STATE LINE, NEVADA 89449 

http:51469.00
http:52399.00


Nev. & Pa . residents add sales tax. 
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HP•85 s1599 
HP• 86 . .. . . . . .. . . . . ....... .. . ...... . . . . . . . . . . . SCall 

HP• 87 .. . . . . . . .. .. ........... .. .... .. ... $1769.00 

HP• 125 . . . . . .... .. . . . . .. . . .. . .. .. . .. . . ... . $1999.00 

HP•85 16K Memory Module . . . . . . •. ... . . . . . . . S169.00 

5 •;, • Dual Masler Disc Drive . ... .. .. .. . ... ... S1769.00 

Hard Disk w/Floppy ........ . .... . . ........ . S4349.00 

Hard Disk . . . . . . . .. . . . . . . .... . . . . S3440.00 

" Swee! Ups" Platier . . . . .. . . ... .. .. . . ... S1149.00 

80 Column Printer ........... ... ....... . ..... S799.00 

87 CP/M . . . . .. . . . ............... . . . . .. . ..... S399.00 

87 128K Memory ........ . ....... . .... . S610.00 

87 Vls lcalc .. . .... ..... ...... . . $205.00 


HP•41CV Calculator .... $239.00 
41C .. . .. . . . . . . . . .. . . . . . . . .. . . . .. ....... . S189.00 

11C ......... . ......... . . . ..... New Low Price $79.00 

12C ...... . . . .. . ... . . . ..... ..... ...... .... . . $114.00 

34C ............. .. .. .. .... .. .... . S114.00 

38C ....... .... . . . ... . . . .... . . ... ..... . . .... $114.00 

HP•41 Pr inter. ... .. .............. .. .. . S340.00 


HPIL CALCULATO'FI PERIPHERALS 

IL Modual . . . . . . . . . . . . . . . . ............... S104.00 

Digital Cassetle . . . . ... . ........ . . . .... .. . . . . S449.00 

Printer/Plotler . . . . .. . ....... .. ...... .. ... . . . . S419.00 

Card Reader . ........ .... ..... .. . ........ . .. S164.00 

Optical Wand ....... ... ..... . . .. .. . . . .... . . $99.00 


NEC 

8001 -A . ... . . ... . .. ................... . . .. . . S749.00 

8031 ................ . . ... . . . .... .... ...... S749.00 

8012 ........... . .......................... . S549.00 

Accounts Receivable .. . .•...... . • . . . ...... . . S295.00 

Word Proce ssing ............ . ....... . .. . . . .. S395.00 

General Account ing . . . . ................. .. S295.00 

Inventory Control .... . ... . ........... .. .. . . . . S295.00 

Job Cost . . . . .. ..... ....... ....... S295.00 


Maxell Disks 
MD I (bo• ot 10) ........ ....... . .. . .. . ..... . . . $36.00 

MD II (bo• ol 10) .. . ... . .. ................... $46.00 

MFD I (8 ") ....... . ....... .. ............. , . ... $44.00 

MFD II (8 " Double Densit y) ....... . ..... . . ... . . $54.00 

Syncom (box o1 10) ...... . . . ......... , ........ $29.00 


Apple 
Call for availability and prices 


on all Apple computers and peripherals. 


Televideo 

9t 0 .. . .. ..... . .. . ................ .. . $579.00 
912C ..... . . . $699.00 
920C .. $749.00 
925C ... . $749.00 
950 ... . 5939.00 

Call for computers 
802 .. ........ . ·.... . ... .. . . . . ... 5Call 

802H ....... . . ..... ........ .. . 5Call 

816 ........ ... .. . .. ..... . ....... 5Call 

806 ............ . ... . .. . ......•.... . SCall 


.(=commodore 

BUSINESS MJl~CHINES 

SOFTWARE 

Word Pro 5 Plus . . .. . . . ... . . . . . . . . . . . ...... . . S319.00 

Word Pro 4 Plus . . . . . . . . . . . . . . . . . . . . . . . . S299.00 

Word Pro 3 Plus . . ......... .. . .. . . . • . . .. ..... S199.00 

Commodore Tax Package . ......... . •....... . 5589.00 

Vis icalc .......... . ......................... 5189.00 

Medical Biii ing .... . . . . . . . ......... .. . ... . ... 5449.00 

The Source . . . . . . . . . . . . . . . . .. . . . . . . $89.00 

OZZ Information System ........... . • ..... . .. S289.00 

Dow Jones Por1tolio . .. . . . . . ..... . . . .. ... .... 5129.00 

Pascal . . . . . . . . . . . . . . . . . . . . • .. . S239.00 

Legal Time Accounting ..... ..... . . . . .. . . . . .. 5449.00 

Word Crall 80 ....... . . . . . ................ . . . 5289.00 

Power . .................. . .. .. . . .. ........... S79.00 

Socket·2 Me . . . . . .. . .. .. • . . . .. .. . . . .... ..... S20.00 

Jinsa m .... . ..... . . ... .. .. .................... SCall 

MAGIS ... . . . ..... .. .. . . ..... ............ . ..... ' Call 

CPA ....... . ........... .. .................... SCall 

Real Estate Package .. . . .. . .... . . .... .. . . . .... . 5Call 

The Manager ..... . ... . ..... .. . . . . . ... . .. . . . S209.00 

Sollrom .. .. . .. . . . .... . ......... . . .. . .... .. . S129.00 

BPI Inventory Control . ..... •....... . .. . .. .. .. S319.00 

BPI Job Costing .... . .. . .. ......... . . . . . .. . . . $319.00 

BPI Payroll .. .. ..... . ..... . .......... . . . . . . $319.00 

BPI General Ledger ........ . . . ..... . ......... 5329.00 

Creative I SAM .... ........ . . . . ...... . . .. . . ... $79.00 

Crea tive General Ledger ... . . . .. . .. . •.. . .... . $229.00 

Creative Accounts Receivable . .... • .......... 5229.00 

Crea tive Inventory ............. . ..•.. . . . . . .. . S229.00 


VIC 20 s239 

VIC 64 Call 


VIC 6 Pack Program . . .... ... .... . ............ S44.00 

VIC 1530 Commodore Oatassetle ....••••.... .. S69.00 
VIC 1540 Disk Drive ... .. ......... . ...... .. ... 5499.00 

VIC 1515 VIC Graphic Pr inter ....... . .. • . • .•.. $339.00 

VIC 1210 3K Memory Expander ...... .. • • . .... . S32.00 

VIC 110 8K Memory Expander . ...... . . . . ...... S53.00 

16K VIC E• pansion ...................... . .... $99.00 

VIC 1011 RS232C Terminal Interlace .....• •... . S43.00 
VIC 11 2 VIC IEEE·488 Interlace . . .... . .. ... .. . . S86.00 

VIC 1211 VIC 20 Super E• pander .. . ... . . . . . . . . . S53.00 

VT 232 VICTerm I Terminal Emulator . . .. . .•.•. . . S9.00 
VIC 1212 Programmers Aid Cartridge . . . . . . . .. . . $45.00 
VIC 1213 VICMON Machine Language Monitor .• S45.00 
VIC 1901 VIC AVENGERS ............. . . . ... . . S23.00 

VIC 1904 SUPERSLOT ............ . ........ ... $23.00 

VIC 1906 SUPER ALIEN .. ................ .... S23.00 

VIC 1907 SUPER LANDER .... . ....... .. ... .... S23.00 

VIC 1908 DRAW POKER .... . . . . . . ••. . . . .. • .... S23.00 

VIC 1909 MIDNIGHT DRIVE . .................. S23.00 

VIC 1910 RADAR RAT RACE . . . . . .. . . . .. . . ..... . $23.00 

In-stock items shipped same day you call. No risk , no deposit on C.O.D. 
orders. Pre-paid orders receive free shipping within the continental United 
States with no wailing period for certified checks or money orders. All 
prices shown are cash prices. Add 3% for Mastercard and Visa . NV and 
PA residents add sales tax . All items subject to avai labi lity and price change. 

Monitors 
BMC 12" Green ... . , . . ........... . . . .... . . . .. S85.00 

Amdek 

300G .. .. ........ . ... 51 69.00 
Color I . . . . .. . . . . . . . . . . . . .. .. . . . .. .. . . . . . 5339.00 
Color II ... ..... . . ....... ............ .. ... . 5699.00 
Color 111 ...... .. ..... . ... . ..... .. 5429.00 

Tl 1 O • Color . .. . . . . .. . .. .. • . . .. • .. . . .. 5349.00 
Zenith 9 · (Green) .. . ... . ............. . ... .. .. St 19.00 

<,., . ¥ Cl:J!'ll •· 

r r • \ 
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CBM 8032 


s1039 

4032 . . . .. . . . . . .. .. . • . . . . . .. .. . . . . . .. . . . . . . . $969.00 
4016 .. ...... . .. ...... . .. .. ............... . . $769.00 
8096 Upgrade Kil . ..... . ... . ........... ... .. . S369.00 
Super Pet. . . .. ... .... . ................ . .. .. S1599.00 
2031 .. .. .. . ..... .. .. .... ... ' .. .. .. . .. . .. .. . $529.00 
8250 Doubled Sided Disk Drive .. .. ••. . • •. . . . S1699.00 
09060 5 Megabyte Hard Disk . . • . • . . . . .. . ... . . $2399.00 
09090 7.5 Megabyte Hard Disk . . . . . . . . . . ...• .. $2699.00 
8050 ............ .. .. .. ............ . . ... .. . $1299.00 
4040 . . .. . . . . . . . . . . . . . . • . . . . . . . .. • . . . . . . . . . . $969.00 
8300 (Letter Qual i ty) ...•• . . .... . •... . . • . S1799.00 
8023 .. . .. . . . . . . . . . . . . . .. . .. . . . .. .. . . . . . . . . . $769.00 
4022 . . . . . . . .. . . . . . . . . . .. . • • . • . • .. • • . • . . .. .. 5499.00 
Pet to IEEE Cable . . . . . ............... . . .... . . $37.00 
IEEE to IEEE Cable .. . . .. .. .. . ..... .. . ... . . . .. $46.00 
Tractor Feed tor 8300 . . . . . . ..... ... ... . .. .. . . 5240.00 

Terminal . . . . . ..• ... ............ . . . ..... . . ...• S13.00 
Un Word .... ..... . .. . .... . . . ............... .. $13.00 
Gralix Menagerie . . .... . .. . . ....... . ..... .... . S11 .00 
VIC PICS ..... . .. ... ..................... .... S15.00 
Ticker Tape .... . ... . . . ... .. ..... . ........ ... . S13.00 
Banner Headliner . . . . ... . . .......... . ... . . . .. S13.00 
RS 232 .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. • . . . . . . S39.00 
VT 106A Recreation Pack A ... ... ... . .... .. .... $44.00 
VT 107A Home Calculation Pack A •...... .. . ... $44.00 
VT 164 Programmable Character/Gamegraphics . $12.00 
Household Finance . .. . ..... . . . ............. . S27.00 
VIC Games ..... . .... .. ................ .. .. .. $19.00 
VIC Home Inven tory .. . .. .................. ... $13.00 
VIC Rec/Ed II .............. . ........... . . . . .. . $13.00 
VL 101 Introduction to Comput ing ..•. . .... . .. . $19.00 
VL 102 Introduction to BASIC Programming . .. . . $19.00 
VM110 VIC 20 Programmers R•terence Guide ... $15.00 

Modems 
Hayes 

Smart . . ............... .. .............. . .. S239.00 
Chronograph ............ ............ . . ... 5199.00 
Micromodem II . . . .. . . .. .. . .. .. . . .. .. . . . 5279.00 
Micromodem 100 .. . . .. ........ .. . . .. . . 5309.00 

Nova t i on Au lo .. .. ... .. .. .... ......... .. .. . . S239.00 

D Cat ...... .. .... ........ ..... .. . S169.00 

Cat .......................... .. .......... 5159.0Q 


Anchor Modem . . . . . . . .. . . . . . . . . . . . . . .. .. . . . . S79.00 

computer mail order east 

CALL TOLL FREE 800-233-8950 

INTERNATIONAL CALLS AND IN PA. CALL (717) 327-9575 

477 E. THIRD ST., WILLIAMSPORT, PA 17701 

http:S1799.00
http:S1699.00
http:S1599.00
http:S1149.00
http:S3440.00
http:S4349.00
http:S1769.00
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Starship Duel: A 
Two-Player 
Computer Game 
From Program 
Design 

Prog ram Des ig n ha re lea ·eel 
Starship Duel, a two-playe r com­
puter ga me \\Titten by J o hn 
Ka no pa. 

T he object o f th e ga me is to 
d stroy th e opponent ' fl eet of' 
sta rships. whil losing a few of 
yo ur ow n sta rships as possible. 
The g reate r the number of ships 
1·amaining in yo ur fl eet afte r th e 
opposin g fl e t ha be n de­
stroyed , th e hig her the sco re. 

A sta rship's lase r fi res o nly 
in th e direction that the ship 
move . T hus, qu ick ha ndling of 
th e joy tick is needed w chase the 
e ne m y, or to get out of it · \\' ay. 

Each of th e ten ships in a 

fl eet ha a limited amount of 
a mmunitio n . If it is used up , th e 
hip is ex pe nded. It is possible to 

rep leni sh a hit's a mmunition 
suppl y by hiuin u a white " :\." tha t 
occasiona l! pops up on th e 
screen. But this requires quick 
aCLio n , for the "X'' o nl y re mains 
on the screen for a brief' 
moment. 

Starship Duel consists of 
four games. Game 1 is the 
simple t : one-on-one tarship 
combat until o ne fl eet is d e ­
tro ed. In Game 2 th ta rships 
become partiall y or tola ll y in visi­
bl e a they move toward the left 
and rig ht ed ges of the creen. 
They can still be d estroyed - if 
th e o ppo ne nt knows where they 
a re hiding . Game 3 has a blinking 
phantom ship th a t moves inde­
pendently across the fi e ld o f' 
baule. If th e phamom shi p col­
lides with a nothe r ship , these ­
oncl ship is d estroyed . H o weve r , 
if a player hits a phantom ship 

\\'ith his o r he r laser fire. th e 
phantom ship becomes that 
playe r' s a ll y, and will only destroy 
th e o pponent's hip . Game 4 is a 
combina tio n of Game 2 a nd 3. 

Starship Duel is a va il able for 
use on Atari 400/800 computers 
wi th a me ino rv of at least l 6K. 
Ava ilable on c~sse tte , it re ta ils fo r 
' 19.95. 

Program Design , Inc. 

11 !dar Court 

Gremwicli . CT 06830 

(203)66 1-8799 

Computer Furniture 
H.S.P. (Health Science Products, 
Inc.) in troduces its e rgonomi all y 
des ig ned Compute r Furn iture, 
th e DataLeggett . 

This split-leYel CRT V\ ork­
statio n is comfort eng ineered to 
meet individual need s. A major 
feature of th e Workstation is th e 
fronta l placement of the co py 
holde r , or leggett. The 

27 96Frogger . . . . . . . Cass or DiskNew Software Releases 
2396Jawbreaker . . . Cass or DiskJI\_ 


Mousekattack . . . . . . . . . Disk20% DISCOUNT 2796 

Pool 1.5 . . . . . . . . . . . . . . . Disk 
27 96Apple Panic . . . . . . . . . . . DiskATARI' 2796 

2396 

· DATASOFT · Your Cost ATARISOO. Gorf . . . . . . . . . . . . . . . . . . . Disk 3196 

2396 

,. w- Co-rnunocaO\I c.cmo--, 0 Raster Blaster . . . . . . . . . Disk 

16K $649 Tumble Bugs . . . . . . . . . . DiskPacific Coast Hwy. Disk or Cass 
31 9632K $728 Wizard of Wor . . . . . . . . . Disk2396Shooting Arcade Disk or Cass 
1996 

2396 
Ghostly Manor . . . . . . . . Diskiiill!lll~ ATl~r4~o-

2396 

Soft Porn Adventure . . . Disk· BRODERBUND · 16K $309 Threshold . . . . . . . . . . . . . Disk 31 96 
27 96Chopllfter . . . . . . . . . . . . . Disk 32K $409 Empire of the Ovennind Cass 24°0 

David's Midnight Magic Disk 2796 48K $515 Disk 28°0 

410 Program Recorder . . . . . . . . . . $75 Galactic Chase . . . . . . . . Cass 1996 
· SIRIUS · 810 Disk Drive . . . . . . . . . .. .. . .. $439 

2396Disk 
2396 830 Modem . .. .... .. .......... . $155
Cyclod . . . . . . . . . . . . . . . . Disk 23 96Crossfire . . . . . . Cass or Disk850 Interface .. . .. . .. .. .. . .. .. . $159 

Snake Byte . . . . . . . . . . . . Disk 2396 Datestones of RynCass or Disk 1596825 80 Column Printer . . . . . . . . $589 
239616K Ram Module . . . . . . . . . . . . . . . $79 Match Racers . . . . . . . . . . Disk 

· ADVENTURE INTERNATIONAL · 31 96The Shattered Alllance DiskINTEC
1996War . . . . . . . . . . . . . . . . . . . Disk 159632K Ram Board . . . . . . . . . . . . . . . . . $95 Rear Guard . . . . . . . . . . . . Cass 
1996 1996Combat . . . . . . . . . . . . . . . Disk 48K Ram Board . . .. .. . .. . .. .. .. $195 Disk 

· ARCADE PLUS · 
ORDERING INFORMATION: We accept VISA/ MASTERCARD. Cashier Check. Money 

27 96Arcade Baseball . . . . . . . Disk Order. or Personal Check (Allow 14 days to clear). California residents add 6% Sales Tax.
2396 Cass 

SHIPPING INFORMATION: We ship All Orders UPS. ADD $2.00 for software orders 
27 96Night Rally . . . . . . . . . . . . Disk of any amount. Hardware orders add 2%. 
239 6 Cass 

CALL or WRITE for FREE CATALOG. All Atari Software at a 20% Discount. 
·SYNAPSE· 

2396Nautilus . . . . . . Disk or Cass SPORT 'N' 21999 Van Buren Street 
Slime . . . . . . . . . Disk or Cass 2396 SOUND Grand Terrace, CA 92324 

(714) 783-0556ELECTRONICS 



ECLECTIC SYSTEMS CORPORATION 
Order TOLL FREE 1-800-527;3135 

Authorized (:ICommodore service center 
1 

Sales and Service of the complete line of Commodore products 

In a hurry? Check our modular exchange program 

HARDWARE: 

CBM 8032 Computer. 80 Col umn $1 065 
CB M 8050 Disk Drive 1299 
CBM 4032 Computer. 40 Column 965 
CB M 4040 Disk Drive 965 
CBM 4022 Printer 595 
CB M VIC 20 Computer 259 
CB M VIC 1515 Pri nter 349 
CBM 8300P (DIABLO) 1799 

commodore CB M vs 1oo cassette 65 
PET to IEEE Cable 33 
IEEE to IEEE Cable 39 

SOFTWARE: 

ozz 289 
Wordcraft 80 289 
The Manager (Data Base) 240 
Wordpro 5 + 3 19 
Wordpro 4 + 299 
VISIC ALC 169 
MUM PS for Super PET 299 
CMS Accounting System ca ll 
Assembler Development 

Package 77 
BASF Diskette. Box of 10 30 

ANS MUMPS Programmer s Reference Manual S 17 50 
MUM PS Pocket Guide 2.00 
Computer Programming in ANS MUM PS 17.50 
RS232 Interlace for Commodore VIC 20 39 95 
EIO has· two serial asynchronous RS232 ports. two parallel ports 

with handshaking, one shift regis ter. two 16 bit timers. and room 
lor two optional but ler !C 's. 188.00 

EIO · C Alternate character generator ROM board for screen display 
allows you to display charac ters or graphics of your cho ice 
Alterna te characters are soft selec table EIO board requi red. Call lor price 

EIO-TX Terminal ROM for EIO firmware to turn your CBM into a 
communications terminal. Store and transmi t from disk to 
remote host and terminal E10 board requi red 49.95 

EIO-RS 232 Cable for EIO board 28 00 

BOOKS: 
Commodore Software Encyclopedia 

2nd editton 
The PET Revealed 
library of PET Subroutines 
PET In terfacing 
PET Basic 
PET and IEEE 488 Buss 

OTHER: 
EPROM Burner for CBM burns 27 16. 2732 & 2532 
Software for EPROM Burne r on CBM 
D C Hayes Smart Modem 

995 
19.95 
19 95 
16 95 
12.95 
15 00 

89 95 
15 95 

239 00 

ESC-100 RS232 in terlace manual se lector 
-swi tch select between device A. B. 
or C: swi tching 25 conductors. 
Requires no input power and uses re­
ceptacle type DB25S. 140.00 

ESC-120 M43 TTY-EIA/CURRENT LOOP 
interface unit -converts TTL level 
signals from the M4:'.l to EIA or 20ma 
outpu ts Convert EIA or 20ma inpu ts 
back lo TTL level signals tor the M43. 
Single printed circuit mounts 1ns1de 
the M43 Comes wi th interface 
ca ble 65 00 

ESC- 140 RS232 standard in terface cal.lie 
kll Build your own cable 

7 conductor 16 00 
12 conductor 19 95 
ESC- 150 The Electronic Switch / Po ller 

allows a single computer serial port 
to selecttvely communicate with an 
assor tment o f peripheral devices As 
many as seven seria l asynchronous 
and six paral lel devices may be 
se lected This concept effect ive ly 
creates a simpli fied multi-drop. polled 
environment The compu ter main­
tains control of the network and may 

seize any of the peripherals by trans­
mi tt ing a simple escape sequence to 
the .. ESC- 150 · 488.00 

ESC-170 RI CKETYM ETEr-lnd 1spens­
able hand-held tool for troub le­
shooting. checkout and installation 
of RS232 type seria l line communica­
tions systems 69 95 

ESC-180 !'l lCKETYTRAp 1s a small 
hand-held dev ice which when in ter­
posed in an EIA/ RS232 line can 
monitor and trap on any specific 
ASCII . binary. or control charac ter 
The RICKETYTRAp can also monitor 
and trap on any spec ific range of 
characters bit selectable This 
device can also check for type of 
parity being sent and proper framing 
The RICK ETYTRAp IS switch select· 
able for 1 or 2 stop bits and ca n 
operate at speeds of 150 to 
9600 baud Call for price 

ESC-200 PR EDITOR is a small micro­
processor with ROM l irm ware . RAM . 
and 8 RS232 asynchronous se11a l 
inpu1/ou tput ports The PREDITOR 
is ava ilable 1n either stand-alone. self-

con tained. or rack-m ounted models 
The PREDI TOR can be programmed 
by firmware to lunct1on as a prompter 
and edi tor in a distributed processing 
network. transforming 4 dumb 
asynchronous terminals into 4 in tel­
ligent term in als commu n1ca tong wi th 
4 compu ter asynchronous inpu1 1 
ou tpu t ports Call for price 

ESC-861 M The DATA CONCENTRA­
TOR accepts da ta from a multilude of 
inputs-printers. CRTs. parallel 
ports. status lines. etc - then trans­
mits the composi te tmult1plexedl 
data st ream down a high speed 
synchronous serial line to a remote 
DATA CONCENTRATOR The re­
mote DATA CONCENTRATOR 
separates (demuxesl the composite 
data into its original form to be trans­
mitted to the computer ports 
Alternately. mult iple compu ter port 
data is multiplexed. 1ransm1 !1ed 
down th e high speed synchronous 
serial line. demuxed. and finall y drs­
patched to the ind1v1dual 
term inals 850 00 

Call toll-free for shipping charges. 

Order TOLL FREE 1+800-527-3135 
10 AM to 4 PM CDT Monday through Friday 

Texas residents call l +2 J4-66 J-1370 
VISA. MASTER CHARGE, MONEY ORDERS, AND C.0.0. "Certified Check" accepted. 

PERSONAL CHECKS REQUIRE 2-WEEK WAITING PERIOD. 
Units in stock shipped w ithin 24 hours, F.0.8. Dallas, Texas. 

All equipment shipped with manufacturer's warranty. 

Residents of Texas. Louisiana, Oklahoma City and Tulsa, Oklahoma must add applicable taxes. 
Be sure to write to the address at the top of this ad for more information. Dealer inquiries welcome. 
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DataLeggett holds the sou rce 
document in front of the operator 
between keyboard and screen, so 
the operator doesn't need to 
cons tantl y look off-side at 1·efer­
ence material. It ca n be adj usted 
in degree of tilt and lifts up for 
access to a storage area . 

The height adj ustable video 
display p latform slants for op­
timum glare control from over­
head lighting and windows. This 
design provides proper viewing 
position and distance from ,·ideo 
display to reduce eye st rai n . 

H.S. P. Co111p 11ter F1m1it11r1' 
P.O. Box 5545 

Bir111i11gha111 . AL 35207 


File Management 
Software For 
The Apple Ill 
Apple Computer, Inc. an nounces 
Quick File I I I, a fi li ng system for 
managi ng small to medium size 
collections of information on the 
Apple I I I persona l comput er. 

With Quick File 111 , a doctor, 
sma ll business owner, 
home maker , or scientist can 
quick! y lll rn receipts, notes, li sts, 
and schedules imo coherent fil es 
and reports. Quick File I I I a llows 
for simple arrangement of re­
cords in alphabetic, numeric, 
date, o r time order and saves 
tim and effo rt in producing 
repetitive reports, ca lculations, 
and correct ions. Two types of 
report formats - tables (rows and 

columns) and labels or index 
ca rds - can be easil y created and 
printed. 

Quick File II I.. . 

- allows the user to design forms 
to meet special needs 
- allows categories to be added 
and deleted without retyping 
previous ly- held information 

- can select ively search , display, 
and summarize records 
- ca n view ma ny records 
simultaneo usly 

- can "ta lk" to Apple Writer I I I 
and other ASC II cha racter fi les 

The program provides these 
additional convenient 1·eporti ng 
features: 

- ca lculates totals and subtotals 
of numeric information 

- contains a calculated colum n 
(for pe1·centage. the sum of t\\·o 
o the r columns, etc.) 
- allows fo r the choice o f which 
rows and columns are printed 
and in what order. 

The program (product 
#A300020) requ i1·es an Apple 
I11 system with at least I 28 K 
bytes RAM . It has a suggested 
reta il price of$ I 00 , and will be 
avai lable in late Aug ust from 
autho1·ized Apple dealers. 

A/JjJll' Co111/mtn, In c. 

20525 Mariani Avl'. 

C11jJ1Tti110, CA 950 1./ 

(-108)97J-3019 


Colorport 
Cartridge For 
TRS-80 Color 
Computer 
T he Colorport plug-in cart1·idge 
adds 1/0 capability to the TRS-80 
Co lo1· Computer, resulting in a 
cost-effective 6809-based control 
system. This unit adds two full y 
programmable 8-bit bidirectional 
parallel ports with full hand­
shaking, which can be configured 
by the user for versati le inter­
fac ing to peripherals. Interrupts 

are supported, and important 
compute1· voltage and logic lines 
a re brought out to the standard 
44-pin edge connector. T he 
Colorport has its own power 
supply, ensuring no system power 
degradation. 

A socket in the cartridge 
a llows insertion o f eithe1· 2K 
bytes of RAM or 2K bytes of 
EPROM. This allows software for 
the control of 1/0 operations to 
be stored separately from the 
main user memory space. Provi­
sion is also made for selection of 
autosta rt of the memory in the 
cartridge and of synchronous 
reset of the Colorport and the 
computer. 

The Colo rpo rt cartridge 
comes complete with power 
supply and full instructions, and 
sells without any memory for 
$ 129.95. 2K RAM chips are 
available for $ 19.95 each , 2K 
EPROMS are available for $ 12.95 
each. 

Wa/1/e LeafS)1slems, 
P.O.Box2190 
Station "C", Dow11svil'w 
Ontario, Ca nada 1V12N-2S9 

Educational Shows 
Scheduled 
ECCO, The Educational Com­
pute r Consortium of Oh io, pre­
sen ts the Second Annual Educa­
tional Compute1· Fair on October 
16, l 982, at Cleve land State 
Lniversity. 

Forty workshops for begin­
ning and ex pe1·ienced computer 
use1-s, sma ll d iscussion groups, 
aud io-visual displ ays, vendor 
exhibits, and student demonstra­
tions wi ll be held. This is a fa ir 
for educators K through College, 
b)' ed ucato rs,/(n educators. 

For furth e r informatio n 
contact : 

Elien Rich ma 11 


ECCO Coordi nator 

-1777 Frmi/11/l'st Rtl. 

Clt'l1e/a11d, 01-1-1-112-1 


***** ** 
Commodore is p lanning a series 



DISCOUNT COMPUTER l~t\~~V1Es 

APPLE R1t1ll DlmUtt ATARI R11111 Discount 

(&commodore
Crossfire s 29 95 s 21.DO Bug At1ack (d) (t ) S29 95 S21.DO 
Cannonball Blitz 3495 25DO .. , Crossllre (d) (t) 29 95 21.DO 
Mouskauack 34.95 25 DO Deadline (d) 49_95 36.DO 
Bandits 34.95 25.DO Mega1"1jS (I) 34.95 25.DOCPM Rll1ll DISCOlll 
lemmings 29.95 21.DO Ghost Hunter Id) 34.95 25.00Adventures 1· 12 s129.DO s 97.DO
A2-FS 1 29.95 21.DO TRS-80 R1bll Dlm111 PacMan (c) 44.95 33.00WcrdStar 495 DO 350.DO
AP-PBI (Pinball) 29.95 21.DO Centipede (c) 44.95 33.00DalaSlar 350 DO 275 DO 
Goldrush 34.95 25.DO Attack Force (d) S 19_95 S 16.DO Tumble Bugs (d) 29.95 21.00Ma1lmerge t50.00 100.DO
Deadline 49.95 36.DO Galaxy Invasion (I) 15_95 12.DO Actlan Quest (d) (t) 29 95 21.00Supersort 250.DO 175 DO
Eliminator 24.95 18.00 lnvaS1on Doon (d) (I) 24.95 18.00 Battle Trek (d) 39.95 29.00SpellStar 250 DO 175 DO
Raster Blas1er 29_95 21.DO Sorcerer or Siva (d) (tJ 29.95 22-00 Star Warrior (t) 39.95 29.00WordMaster 150 00 100.DO
PFS 125.DO 90.DO Rescue at Rigel (d) (t ) 29.95 22.00 SCRAM (t ) 24 95 18.00CalcStar 295 DO 190.DO
DB_ Master 229.DO t65.00 Crush. Crumble & Chomp (d) (!) 29.95 22.DO Invasion Onon (d) (t) 24 95 18.00Basic Compiler 395.DO 295.DO
T G. Game Padcles 39.DO 29.DO Helllire Warroor (d) (!) 39.95 29.00 Surv1val/Aaven1ure (t ) 24.95 18.00Basic - 80 350 DO 260.DO
T.G. Joystick 59_DO 44.DO Galactic Trader (t) 14.95 11.00 Personal Fmance Management 74.00 54.00dBase II 700.DO 520_DO
Visicalc 3_3 250.DO 190.DO Galactic Trilogy (d) 39_9;, 29.DO Jawbreaker (d i (I) 29 95 21.00SuperCalc 295.DO 225.DO
Frogger 34.95 25.DO Le Stick 39_95 29.00 frogger (d) 34.95 25.DOGraham Dooan ­
The Joyport 74.95 54 .DO Sargon II (t) 29_95 21.00 Raster Blaster (d) 29.95 21.00Accounts Payable 1000 DO 720.DO
Snack Attack 29_95 21 .DO Ba111e ot Shiloh (t) 24.95 18.00 Apple Pamc (d) 29.95 21.DOGraham Dorian · 
Gorgon 39 95 29.DO T1gers m the Snow (t) 24.95 18.00 Text W12ard (c) 99.95 75.00Accounls Receivable 1000 DO 720 00
Hi-Res Adv .::2 W1z and Princess 32_95 24.DO Fhght Simulator (1) 25.00 19.00 Ma1C11 Racers fa ) 29.95 21.DO 
Hi-Res Adv :: 1 Mission Asteroid 19.95 14.00 Alien Armada (d) 18-95 14_00 V1s1calc (d) 250 00 195.DOIBM R1t111 DiscountHI-Res Aav n5 Time Zone 99.95 72.DO Adventures· t-12 (Geld Edition) (t) 100.DO 75.00 Hi-Res Adv WIZ and Prmcess (d) (t)32.95 24.DO 
David 's Midnight Magic 34.95 25.00 Tempie ot Apshat s 39_95 s 29.00 Star Ratders (c) 49.95 36.DO 
The Home Accountant 74.DO 54.DO The Home Accountant Plus 150.00 110.00 SUPER SPECIALS Asteroids (c) 44.95 33.DO 
Apple Panic 29.95 21.DO Malhemagic 89.95 70.00 Zenith 12.. Green Monitor S120.00 K-Razy Shootout (c) 49.95 36.DO 
Bug Attack 29.95 21.DO IBM Joysticks 64.95 48.00 lntec 32K Board (Atari) SB5.00 Midway Campaign(!) t6.00 12.00 
Magic Window 99.95 72.DO Visicalc 2DO.OO 160.00 Crush. Crumble and Chomp ft) 29.95 21.DO 
Super Te xt II 150.00 100.00 Visicalc/256 K ' 250 00 200.00 r .. cassette Canyon Climber (d) 29.95 21.00 
V1si trend/Visiplot 3DO.OO 240.0D Oeadhne 49.95 36.00 OmOtsll 

Castle Wollenslein 29.00 21.00 SuperCale 295 00 220.00 C=Car111dge 

MANY MORE PROGRAMS AVAILABLE ~ VISA AND MASTERCARD ACCEPTED c3 
WRITE OR CALL FOR FREE CATALOG 

TERMS: Send check or money order PHONE ORDER HOURS 
for total purchase price, plus $2_00 STROM= 
 4PM - 7PM MON. - FRI.p.0 . Box 197 SYSTEMS INC.for shipping_ Ml residents add 4% INCLUDE CARD NUMBER 
tax. C.O.D. accepted _ AND EXPIRATION DATE WITH Plymouth, Mi . 48170 

CREDIT CARD ORDERS.'JFGS TRAOEMARi< (313) 455-8022 INCLUDE TYPE OF COMPUTER _ 

Software Sr 

Dynacomp Datasoft 

Quality Software 800 Computer 16K .. . .. . ... .. $639.00
United Software 

Avalon Hill 
 On-Line 

Epyx 
 o_s.s. 
Computer Consu ltants 


Call or write for your FREE catalog. 
 •
Software Street -.--;,Sl I 
3392 Clipper Dr. ·~Shipping costs : 
Chino, CA 9171 OSoftware - minimum $2.50 
(714) 591-3061Hardware - prices will vary (please call) 

.t. TAAIII A Rl°'5TEAED TRAOE.MAM 

810 Disk Drive .. . .. $429.00 

\ll\iWe also feature tremendous savings from : 


Atari 
 . . . P.D.I. 
Atari Program Exchange ---- ­L.J.K. 
Adventure International 


Synapse 
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of educatio na l shows for the fa ll 
of 1982. Al each of the locatio ns 
listed be low a one-dav confe re nce 
011 Com p ute rs in Ed~tcation \\'ill 
be offered to teac hers a nd 
admini strators. 

These conferences wil l offer 
a num be r of compone nts in­
cl udin g \\'orkshop sess io ns o n 
various aspects or compute rs in 
educatio n , " ha nds-on " ex pe ri­
e nce, a key no te speaker, numer­
ous h a nd o u ts a nd trainin g ma­
te rial, a drawin g for a free co m­
pute r and the d ebut o f m a n y ne \\' 
Com modore products. 

Det1\'e r -September I !) 

San Fra ncisco - Sep te rn ber 22 
l .os Angeles -September 29 

Sa n Diego -October 13 
Seatt le - October20 
Orange County -October27 

Sa lt Lake C:i1 y - Nove mbe r I 0 
Phoenix - Novembe r 17 
Po rtl a nd - Novem be r 30 

To registe r fo1- a n y of these shmvs , 
write to: 

Co1111111Hlori• R11si1ll'ss 1Wochi 11 1'.1 
Al(11: J i 111 !J11S.\I'_\' 
3330 Seo/I Ho11ll'vtml 

San/a Clara , CA 95050 


o r ca ll one of the following numbers: 
In Calif. (loll-ji·re) 800-./22-2 122 
Outside Calif (lo/1-jref') 800-85·1-8055 
or 408-727-11 30, 1•x/. 2 13 

Compumax 
Announces 
Micropers 
Compumax Associates, Inc. of 
Menlo Park , Ca lifornia, a n­
nounces th e availability of Micru­
p ers for the Atari 800. Micrn pe rs 
comains both a comple te payroll 
system and a pe rsonn e l manage­
m e nt sys te m . 

As in the prev ious Micro pc rs 
version , the payro ll syste m ca l­
culates the pay roll for bo th ho url y 

a nd salaried e mployees a nd 
fi g ures federa l and Cali forn ia 
withholding*, socia l security ta x. 
d isabili ty in sura nce. mi ce llane­
o us deductions, a nd gross a nd 
ne t pay. Usin g these fi gures, it 
p1-ints the actual paychecks. 
Micrope rs a lso fi ll s o ut W-2 
form s and provides the va lues 
for the qua rte rl y 941 Re port. 
T he Job Cost Re port/Labo r tel ls 
you how much has been spent on 
labor fo1· eac h job, a nd may be 
used in conjunction with the.Job 
Cost Repo rt/Mate ria ls in Microin v 
to provide tota l job costing. 

One feature that has been 
added is th e Reca p Summa ry 
Re port, which g ives compa n y 
totals for such catego ries as wages, 
job costs, and taxes . Another 
fea ture unique to this ve1·sion of 
Mic rope rs is me nu se lectio n s for 
copying your data fil es , m a king it 
eve n eas ier to safeguard your 
data. 

MTG TECHNICAL 
SALES 

.A. ~ ATARI SPECIAL OF THE MONTH 

ATARI $739 
aoo SAVE! 
48K 

save 
$50 

•_ • ATAR I 
· -~ ;.. 800 
.... ~ . $679 

ATAR I 800 16K 
w 48K 

ATARI 400 16K 
810 DISK DRIVE 
410 PROG REC 
8501NTERFACE 
820 IMPCT PRIN T 
822 THERM PRINT 
825 80 CL PRINT 
830 MODEM 
16K RAM MOD ULE 
32K RAM MODU LE 
48K RAM MODULE 

679 
739 
329 
449 

84 
189 
264 
264 
629 
134 

84 
125 
249 

PASCAL AVAILABLE 
REQUIRES 2 810 
DISK DRIVES $42 

M'SO FT BASIC 69 
AXLO N RAMDISK 429 
VISICALC 189 
ATARI WORD PRO 119 
PER FINN MNGMT 59 
ASSEMBLER/ED . 47 
STAR RAIDERS 42 
CAVERNS OF MAR S 32 
PAC-MAN (CART) 35 

$329 

~ommodore 
VIC=20 

OUR LOW 
PRICE $239 

DATASETIE 67 
1540 DISK 525 
EXPANSION MODULE 145 
1515 PRINTER 345 
BK MEMORY 52 
SUPER EXPANDER 59 
PROGRAMMER 'S AID 52 
VIC AVENGER 25 
INTRO TO BASIC 21 

CALL FOR VIC-20 
SOFTWARE 

DISCOUNT PRICES 

CALL TOLL FREE 
1-800-343-0854 

In MA (617) 969-1790 

12" BMC 
COLOR MONITOR 

$295 

MTG Technical Sales 
281 Needham St., Newton, MA 02164 
Out Of State 800-343-0854- ln MA 617-969-1790 
Do not send cash . Personal checks take 2 weeks to clear . Ad d 4% for 
MasterCard and VI SA. 20% deposit required for COD . UPS cha rges 
ad ded . We cannot ship to P.O. Box . All prices subject to change 
without notice . Delivery subject to availability . In -store prices may 
vary . No t respo nsi ble for typographical errors . 

IN STOCK ITEMS SHIPPED WITHIN 48 HOURS 

WE CARRY A COMPLETE LINE OF MICROCOMPUTER AND VIDEO EQUIPMENT 
AND ACCESSORIES CALL FOR PRICES 
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In its person nel management 
capacity, licropers proYides a 
comple te employment histo1·y for 
each e mployee, including vita l 
statistics, sta tu s, pos ition , and 
earnin gs, both curre nt a nd prev i­
ous. The master fil e a lso kee ps 
track of accumulated d ed uctions 
for each emplo yee. 

Micrnpers reta ils for $200 
an <l comes comple te with pro­
gram , sample data , and thorough 
use r documentatio n. BASIC 
source cod e is a lso included, 
e na blin g yo u Lo modify th e pro­
g ram lO suit your own panicular 
needs . Hardware req uirements 
include: Atari 800, 48 K, 2 disk 
dri ves, and printer (optional ). 

Co111/J11111ax Associates. I11c. 

P.O. !fox 7239 

M enlo Parl< , CA Y-1025 


*Micrnpcrs is" Ca lifornia payrnll 
p<tckagc. It must be customized f'or 
other sta tes o r fore ig n countries. 

SO-Column Text 
Editor From 
Metaresearch 

The Metatext package by 
Meraresearch, In . comes on a 
single maste r di sk. g ivin g the 
use1· man y Ap ple I I syste m 
option . 

Features or the pac kage 
include: full ASCII 80-column 
soflwa re-packed alphanumerics, 
40-column option !'o r nhancecl 
readability, creation routin es 
a llowing user to ma ke custom 
foms, a tex t f"ormaue r , and rnri­
o us line-ori e nted text editors. 
The package includes a ·e ria l 
output program which wi ll drive 
most RS232 printers from the 
ex istin g Ga me 1/0 conn ectoL 

Th 1le tatext user ca n mix 
a lphanumerics with graphics in 
a rbitra ry ,,·ays. This is beca use 
the font display rout ines, which 

u e Apple 11 hig h-1·e o lutio n 
graphics, have a memory-forcib le 
blind cursor option fo r posi­
tionin g cha ra te r . 

The 80-column option is 
use ful for editin g and formatting, 
beca use th Apple display ap­
pea rs like th e true prin ted page. 
Be -.iuse C RTs va ry in the ir r so­
lutio n (a com posite video monito r 
is best for J'vl eta tex t), the package 
comes with 40-column font which 
is hig hl y readable. As an exa mple 
ol" <irb it rary font a Cy rilli c (Rus­
sian language) tex t editor is sup­
plied 0 11 the standard disk mas ter. 
Editors which ha ndle such for­
e ign fonts, o r eve n symbol tabl es 
for process contrnL a re , in prin ­
ciple , ca pable of dri ving d ot-mat­
rix printe1· o that arbitrary font 
hard-co py can be obtained. All 
that is required is a d o t-matrix 
printe r which al lows rando m-
ac -ess do t printing. T hen the 
user ca n crea te custom sub­
ro u tines with which to drive th e 

THE MONKEY WRENCH™ FOR ATARI 

ABASIC and machine language 
programmers aid for BOO users.

$49.95 Plugs into right slot and works 
with ATARI BASIC.Adds 9new 
direct mode commands in· 
eluding auto line numbering, 
delete lines, change margins. 
memory test. renumber BASIC, 
hexidec conversion, cursor ex­
change, and machine language 
monitor. 

The monitor contains 15 commands used to interact with 
the 6502.Some are display memory/registers, disassem· 
ble, hun~ compare, hex/dee convert, transfer memory, and 
prin ter set/clear. Uses screen editing. 

CASSETTE BASED MACRO 

.,,~<f? ASSEMBLER/EDITOR 


"The Compatible Assembler/Editor" 
• Macros, Conditional Assembly, String search and/or 

replace, standard mnemonics, (Ex: LOA (lABLE). Yl 
•Long labels,MOVE. COPY. AUTO. DELETE,PUT, GET. etc. 

EPROMS - HIGH llUALITY, NOT JUNK 

Use with PET,APPLE, ATARI. SYM.AIM. etc.450 ns.$6.50 
for 2716. $12.50 for 2532. 

EPROM PROGRAMMER 
FOR PET ANO ATARI COMPUTERS 

The BRANDING IRON is an EPROM programmer especially 
designed for PET and ATARI computers. Programs 2716 
and 2532 type EPROMs. The PET version plugs into the 
cassette and 1/0 port and comes with software which adds 
the programmer commands to the PET monitor. The 
ATARI version plugs into controller jacks and comes with 
afull fledged machine language monitor which provides 
30 commands for interacting with the computer and the 
BRANDING IRON. 

PET - $75.00 ATARI - $1 19.95 

5Y. INCH SOFT
SECTORED DISKITTES 

• 

Highest quality. We use them on 
our PETs. APPLEs, AT ARls, and other 

(l • 
I 

computers. $22.5011 0or $44.50120 

PET TERMINAL SOFTWARE 

A buy you RS-232 users can't pass-up. Includes 
RS-232 hardware with a sophisticated software 
package. May be controlled via keyboard or from 
BASIC. Asuper buy. $129.95 

STARWRITER F-10 DAISY WHEEL PRINTER 
PARALLEL - $1495, RS-232 - $1680, TRACTORS - $210 

SIGNALMAN MARK I DIRECT CONNECT 
MODEM - $89.50 

Standard 300-baud, full duplex, ~ 
answer/originate. Powered by •• • • • 
long lasting 9-volt battery (not • 
included!. Cable and RS-232 · 
connector included. 

MAE SOFTWARE DEVELOPMENT SYSTEM 
FOR PET, APPLE, ATARI tis. 

995 
'1he Compatible Assembler" 

• Professional system for development of Machine Lan· 
guage Programs. 31 Characters per label. 

• Macro Assemblerrrext Editor for Disk-based systems. 
• lndudes Word Processor for preparation of Manuals, etc. 
•Standard Mnemonics - Ex.: LOA (lABEU, Y 
• Conditional Assembly, Interactive Assembly. 
• Editor has string search/search and replace, auto line 

numbering, move. copy, delete, uc/lc capability. 
• Relocating Loader to relocate object modules. 
• Designed with Human Factors Considerations. 

BEFORE YOU BUY THAT OFF-BRANO ASSEMBLER, 
WRITE FOR OUR FREE DETAILED SPEC SHEET. 
~ EHS Ka na90""'nt has doc i de<l 
to . 11 ... sso.oo crod i t t o ASM/ TE O 
owners. .mo wa nt to upgrade to MAt. 
To get th i s cred i t , return ASH/ HD 
.anual w1 th order for HAL 
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printer fro m editing mode. 

Metatext is wri tten in 
pplcsoft. except fo r numerou 

insta nces in which machine-code 
speed is requi1·ed. T he essentia l 
mac hine ro utines can be called 
from wi thin BASI C progra ms. as 
spelled ou t in the user manual. 
T hus, the use r ca n p rint out in 
upper OJ- lower case from BAS IC, 
switch scrolling on and off, and 
so on . Graphs created in HGR 
(high-resolution graphics) mode 
can be labell ed due to the blind­
curso r fo rcing.o ption. 

Metatex t also allows fo r data 
process ing of mixed structures. 
Specificall y. the use r can first use 
a MEDIT program lO crea te 
columns of data, where each 
column is either a ll str ings or a ll 
numbers. Bu t d iffe rent columns 
can be of di ffere nt type. T hen a 
BAS IC ge rm progra m ca lled 
PRO. OS, which processes o ne 
Data I one String in a two-column 
for mat, can be modified to handle 
the edited da ta. 

With Metatext, the re a re no 
ha rd wa re modifi cations lO the 
Apple II. A printer is normall y 
d ri ven out of pins 8 and 15 of the 
Apple Ga me 1/0. T he signals 
in volved are unipolar, so a few 
ra re printers cannot be so dri ven. 
In such a case, the user adds the 
ci rcuit sugges ted in the leta text 
manual to ge ne rate bipola1· d r ive. 
T he parts cost fo r such a unipolar­
to-bipolar circui t is a few dollars. 
Me ta tex t programs requi re the 
full 48 K memory o ption for the 
Apple II . 

T he Me ta tex t pac kage, 
purchased as a single di sk maste r 
along with the forty page use r's 
manual, sells fo r $79.00. 

Fo r furth er in format ion 
contact : 

1\ fr to rt'Sr'a rrli , I 11 c. 
11 00 SI·." Woodwrml St 

Portla11d. OR 91202 

(503)232-17 12 


Estate Tax Plan 
For Apple II 
Aard \'ark Software, Inc. an­
nounces the release of its Estate 
Tax Plan program. Designed 
specifica ll y fo1· accountants, 
attorneys, insurance agen ts, trust 
officers. and fin ancial planners , 
the p rogram allows complex 
estate tax planning p roblems to 
be solved in a short time. 

Estate Tax Plan a ll ows the 
esta te planner to enter a variety 
of fac tors affecting the gross 
esta te , a llowable deductions, and 
d isposition of the clien t's assets 
,·ia tn1st a r rn ngements o r be­
q uests. It wil l then ca lculate the 
related effects attribu table to 
changes in o ne 01· more of these 
ite ms. 

T he p1·ogram can const ruct 
a comparat ive ana lys is among up 
to fo ur alternati ves simultane­
ously. Estate tax planning consid­
erations which may be examined 
a re listed below. 

- various elates of dea th fo r the 
cl ient and spouse 
- va rious valuations of the client's 
asse t in ve ntory 
- selected mari ta l deduction 
formula clauses in the client's will 
(e .g., max imum , "zero-ta x," and 
equalization clause formul as) 
- analys is o f possible cha ri ta ble 
bequests 
- ava ilable estate tax defe rral 
under IRC Section 6 166 

- ava ilab le special use va lu atio n 
under IRC Section 2032A 
- availability and magnitude of 
redemptions of closely-held stock 
at capita l ga ins rates unde r IRC 
Section 303 
- g rowth rate ass umptions con­
cern~n_g property passed to the 
sur 1v111g spouse 
- p1·esent va lue analys is relative 
to impending esta te tax liabil ities 
- cash needs and liquid assets 
available at death 

Calculations per formed by 
Estate Tax Plan result in the · 
fo llowing seven repo rts: Gross 
Estate, Estate Tax Liability, Pre­
sent Value Analysis o f Estate 
Taxes, Defer red Pay ment o f 
Esta te T axes, Defer.reel Payment 
Schedule. Liquidi ty Analysis, and 
lRC Sectio n 303 Capital Gain . 

T he program ,,·as developed 
under the supe rvision of William 
A. Raabe, Ph.D., CPA, and is 
currently ava ilable fo r the Apple 
II (48 K) or Weste rn Digital 
Microengine. It is also expected 
to be available fo r a variety of 
CP/M systems in the nea r future. 

Aa rdvarll Suftwa re, Ill e. 
783 Nurth Waln l r l'l' I 
Milwauliee, Wiscomi11 53202 
(4 14)289-9988 

Fabric Covers 
For The Atari 
A new line of custom-tailored 
fa bric dust covers fo r Atari ho me 
compute rs is being marketed by 
Empulse . a Massachuseus-basecl 
compu te r accessory firm . 

Called "Cover- Ups," the 
dust covers a1-e sewn of wate r­
res ista nt rainwear poplin and a re 
ta ilo red to fit specific Atari 

models precisely, whil e allowing 
read y access to 1/0 ports. 

Cove1·-Ups are designed to 
provide a high-quali ty alternat ive 
to loose-fi tting vinyl covers with 
no 1/0 access. 

T he d ust cove rs a re ava ilable 
by direct mail from Empulse in 
three colo rs: beige and chocolate 
brow n - to match Atari compu te r 
colors - and navy blue. 



Lyco Computer Marketing & Consultants 
TO ORDER TOLL FREE 800-233-8760 

CALL US In Pa. (717) 398-4077 

•
•
•JI\_ • 

• 
ATARI~ •

•0 A Warner CommunocattOnS Company 

C 191!1 AIAAI INC 

AUGUST SPECIAL 
ATARI 800 48K RAM ............. $735.00 
ATARI 400 16K RAM ............. $299.00 

ATARI HARDWARE 

ATARI 800 16K ................ $635.00 

ATARI 400 16K RAM .......... $299.00 

810 DISK DRIVE ......... . ........ . . . . .. . .. $455.00 

410 CASSETTE RECORDER . .......... .. . . . $ 75.00 

850 INTERFACE .. .. . ...... . . . .. . .. ... . . .... $164.00 

830 PHONE MODEM . . ..... . . . .... . ....... $159.00 

825 PRINTER . . .... . .. . ......... . ..... . .. . . $585.00 


CX4101 
CX4106 
CX4117 
CX8126 
CXL4002 
CX405 
CX4018 
CXL4003 
CXL4015 

PROGRAMMING SOFTWARE 

INVITATION TO PROG I . .. .. . $21 .00 
INVITATION TO PROG 2 ..... $ 24.00 
INVITATION TO PROG 3 ..... $ 24.00 
MICROSOFT BASIC .......... $ 69.00 
ATARI BASIC CART .......... $ 45.00 
PILOT EDUCATOR ...... . . .. $109.00 
PILOT HOME . . ............ . . $ 65.00 
ASSEMBLER EDITOR ........ $ 45.00 
TELELINK .... ..... . .. . ...... $ 24.00 

ENTERTAINMENT & EDUCATION SOFTWARE 

CXL40 12 MISSILE COMMAND ..... .. .. .. .. $ 30.00 

CXL4009 CHESS ..................... . ..... $ 29.00 

CXL4004 BASKETBALL .. ... ... ..... .. . $ 30.00 
CXL4005 VIDEO EASEL ..... . ..... ... . . $ 30.00 
CX4015 BLACKJACK ...... .. ....... . . $ 13.00 
CX41 07 BIORHYTHM ... .. . . ......... . $ 13.00 

CXL4013 ASTEROIDS .. .. .... ............. $29.00 

CXL4008 SPACE INVADERS .......... . ... $29.00 

CXL4011 STAR RAIDERS ................. S32.00 

CXL4006 SUPER BREAKOUT ............. $29.00 

CXL4022 

CX8130 


CX41 25 


PACMAN ..................... $ 35.00 
CAVERNS OF MARS ... ... . . . $ 33.00 

STATES & CAPITALS ......... $ 12.00 
EUROPEAN COUNTRIES .... $ 13.00 
HANGMAN . .. . ...... . ..... . .. $ 13.00 
KINGDOM .... ... .. . ... .. .... $ 13.00 
ENERGY CZAR ........... . .. $ 13.00 
SCRAM . .. .... ..... . ......... $ 19.00 
FRENCH ... . ............ . .. .. $ 45.00 
SPANISH .. ..... ...... ....... $ 45.00 

CXL4007 Music Composer ............. •.. $35.00 

CX4 110 
CX4103 
CX404 
CX406 
CX40 
CX853 

TOUCH TYPING . ............. $ 19.00 
STATISTICS .. .. .. .......... .. $ 1 9.00 
WORD PROCESSOR .... . .. . $129.00 
PERSONAL FINANCE .. .. . ... $ 62.00 
JOYSTICKS .. . . . ......... . ... $ 18.00 

16K RAM ..... .. . . . .......... $ 85.00 


MICROTEK MEMORY BOARDS 
16K RAM ................ •.......•.......... $70.00 
32K RAM .... .... .......•..•.•..••.••..•.. $1 29.00 
16K RAM (for VIC·20) ...................... $99.00 

THIRD PARTY SOFTWARE 
for atari 800 or 400 

AUTOMATED SIMULATION: 
Invasion Orion ........ . .. . ......... . .. . .. ... $ 22.00 
Rescue at Regel ............................ $ 24.00 
Crush, Crumble, & Chomp ... .. .............. $ 24.00 
Star Warrior ................ .... .. . . . .... . . .. . $ 35.00 
ATARI PROGRAM EXCHANGE: 
Eastern Front .. ... .... .. ............. . .. . .. . $ 25.50 
My First Alphabet ..... . . ..... ........... . ... $ 25.50 

K BYTE: K·RAZY SHOOT OUT ....... . ..... $ 35.00 


[ICOI In I IDCloi-e 
VIC·20 .............. $249.00 

VIC1010 
VIC1530 
VIC1540 
VIC1515 
VIC1210 
VIC1110 
VIC1211A 

VIC1212 
VIC1213 
VIC1906 
VIC1914 

VIC1915 
VIC1916 
VIC1917 
VIC1919 

EXPANSION MODULE . ..... $135.00 
DATASSETIE ..... ... . .. . .. .. $ 67.00 
DISK DRIVE .......... .... .. . $499.00 
PRINTER . . .. .. .. . ..... .. . . .. $355.00 
3K RAM ... ... . ...... . . . ...... $ 35.00 
SK RAM . . ........... . . . ... . .. $ 52.00 
SUPER EXPANDER .... . . . . . . $ 53.00 

VIC·20 SOFTWARE 

PROGRAMMER AID .. .. .. .. . $ 45.00 
VICMON .. .. .. . . . ...... . ..... $ 45.00 
SUPER ALIEN . .. .. .. .. .. ... . $ 19.00 
ADVENTURE LAND 
ADVENTURE . .. . . ..... .. .. ... $ 3500 
PRIVATE COVE ADVENTURE . .. $35.00 
MISSION IMPOSSIBLE ....... $ 35.00 
THE COUNT ADVENTURE .. . $ 35.00 
SARGON II CHESS . . ........ $ 35.00 

THIRD PARTY SOFTWARE 

ALIEN BLITZ ...... ... ........... ..... .. . ... . $ 21 .00 

SIMON .......... . ... . .................. . .... $10.00 

SATELLITES & METEORITES .. . ... . ... . .... $ 21 .00 

KOSMIC KAMIKAZE ... ........... ...... .... $ 21.00 

AMOK . . ... . . .... ..... .. . . . .. . . .... . .. .. ..... $ 21 .00 

SUPER ljANGMAN ... . . ...... . .... .. . . .. .. .. $ 16.00 

SPIDERS OF MARS . .. . . ..... . ........... . .. $45.00 


To Help evaluate your needs or 

If you wish to make a purchase 


LYCO COMPUTERS 
P.O. Box 10 

COGAN STATION, PA 17728 

NEW PHONE (717} 398-4079 
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ADVENTURE INTERNATIONAL LISI Retail OUR PRICE 
CASH REGISTER INVENTORY SYSTEM, 32K CD) 249.95 195.00 

PREPPIEl .24K/1 6K CDJT) 29.95/ 24.95 23.95/19.95 
REAR GUARD. 24K/ 16K (D/T) 24.95/ 19.95 19.95/15.95 

ATARI 
ATARI 800. 161< 899.00 639.00 
CENTIPWE. CARTRIDGE CC) 44.95 35.95 
MACRO ASSEM8LER.32K CD) 89.95 n.95 
MICROSOFT BASIC. 16K (D) 89.95 n .95 
PAC-MAN. CARTRIDGE CC) 44.95 35.95 
TECHNICAi. REFERENCE NOTES 29.95 25.45 

ATARI PROGRAM EXCHANGE 
EASTERN FRONT. 32K16K CD or Tl 29.95 25..45 
DE RE ATARI 19.95 16.95 

BRODERBUND 
CHOP LIFTER. 48K CD) 34.95 27.95 
DAVID'S MIDNIGHT MAGIC. 48K CD) 34.95 27.95 
TRACK AITACK. 48K CD) 29.95 23.95 

BUDGECO 
RASTER BlASTER. 16K CD) 29.95 23.95 

CAVALIER 
BUG AITACK. 161< CDJT) 29.95 23.95 

DATASOFT 
CANYON CLIMBER. 16K <Dor T) 29.95 23.95 
MICRO PAINTER. 48 CD) 34.95 27.95 
PACIFIC COAST HIGHWAY. 16K CD or T) 29.95 23.95 

GEBELLI 
PATHFINDER. 24K CD) 34.95 27.95 

INFOCOM 
ZORK IOR ZORK II. 32K CD) 39.95 31.95 

INNOVATIVE DESIGN SOFTWARE 
POOL 400.CARTRIDGE .CC) 39.95 31.95 

ISM 
MATHEMAGIC, 48K (D) 99.95 n .oo 

K-BYTE 
K-RAZY SHOOTOUT.CARTRIDGE (C) 49.95 39.95 
K·STAR PATROL CARTRIDGE CC ) 49.95 39.95 

ON-LINE SYSTEMS 
CROSSFIRE .32K/ 16K (Dor!) 29.95 23.95 
FROGGER. 16K CD or!) .. 34.95 27.95 
JAWBREAKER. 16K CD or Tl 29.95 23.95 
THRESHOLD.32K (D) 39.95 31.95 

PERCOM 
RFD 40-Sl SINGLE 40-TRACK lST DRIVE 799.00 639.00 
RFD 40-52 DUAi. 40-TRACK 1ST DRIVE 1195.00 956.00 
RFD 40-Al SINGLE 40-TRACK ADD-ON DRIVE 459.00 367.00 

ROKLAN CORPORATION 
GORF. 32K CD) 39.95 31.95 

VISICORP 
VISICAl.C. 32K (D) 250.00 179.00 

(C) ADM CARTRIDGE (D) DISKETTE (T) CASSETTE TAPE 

REPRESENTING OVER 80 + SOFTWARE COMPANIES 

WITH HXXJ + PROGRAMS AND 50 + HARDWARE 


COMPANIES WITH 500 + ITEMS 


Write for a FREE catalog to: 

COMPUTER HOUSE 
P.O. Box 369. Dept. 10, Mammoth Lakes, CA 93546 

(714) 934-6538 
Term: FOR FAST DELIVERY. send cert ified checks. money Ofders or V isa or Master· 

Card number and expiration date Personal checks requ ired 3 weeks to d ear. ADO 

$2 00 for postage. Orders over $100 00 w e pay shipping. All foreign orders add 

510.00120.00. CALIFORNIA residents add 6 % tax. Prices subject to change. 
•ATARI is the trademark of Atar i. Inc. 

Prices are $9.95 for th e /\Lari 
800 mode l and $8.95 for the 
i\ lodcl 400. 

Addit io na l information is 
a\'ai lable l'rom : 

f:,' 111 /J// l.11• 
22 F/111 St . 
l' .0. Box 593 
r:rn1/ Ur1rri11Kl1111 , MA 012 30 

Queue Computer 
Learning Centers 
Qu eue. Inc. is offe rin g a turnkey 
Computer Learn ing Ceme r to 
schools and private investo rs. 
pref'c rabl y educators . The Com ­
put e r Learning Ce nLe r wi ll com­
him: popular , in xpe nsive micro­
compute rs a 11d off-Lh e-s he l f' 
so f'1ware into an organ ized cur­
ri culum in compute r progTa1n ­
111ing. co lllput cr lit e racy. I he 
t rad it ion a l acad e mic a reas a nd 
specialized lcsL preparaLion, such 
as SAT's . Queues Compute r 
Lea rnin g Ce nte rs a re available 
for ·11 I :"i.000, and include a ll 
11 ·cessa r v hard\\'are. sof't\\'a rc . 
co11rsc 0~1tlin cs and brochures . 
liLera ture and tra ining t.o run a 
comple te profi1 or non-profit 
Lea rnin g Cente r. Lease p la ns arc 
a lso a \·ailable. starting as lo" · as 
$:i00.00 pe r mo mh . For inf'onna­
tion co n tact: 

.f11 11athr111 n. f.: a11/rml'il: 
r/11 ({111'111'. Jn r. 
5 C:ha/11'1 11 ill IJ rii •e 
F11i1ji1·/rl . ( ."/' 06./32 
(203 )3 3 5-0908. 

New Journal Calls 
For Papers 
A new quanerl y. Th e J o11 rnal of" 
Co111Jmfn .1· /? l'(lr/i 11g & La11g11(/g<' 
Aris (C: RL/\ ), is read y to rece ive 
pa pcrs. T he jou ma! 's purpose is 
Lo support the rapidl y grcl\\·ing 
inte res t in computers and Lli e ir 
re laLionship to readin g/language 
a rts a nd re lated iss ues. The th e me 
or thc jou rna l wi ll be prag matic 
in perspective. It \\'ill emph a­
size pr ming papers which 

http:510.00120.00


e We Stock More VIC-20 

60 0/ MORE 
/OpowER! 

THAN VIC:20 

$299°0 


28K COMPUTER Sale Price 

FOR THE SPECIAL SALE PRICE OF 
$299.00 you get the COMMODORE 
VIC-20 computer plus WE ADD 3000. 
BYTES OF MEMORY to give you 60 % 
MORE PROGRAMMING POWER 1 Th is 
powerful fullsi zed extra featured com­
puter includes the 6502 microprocessor 
(LIKE APPLE) 20 .000 bytes ROM with a 
16K extended LEVEL II Microsoft BASIC. 
8000 bytes RAM plug in expandable to 
32.000 bytes RAM . 66 key typewriter pro ­
fess ional expanded keyboard with 
graphic symbols on keys , color com ­
mand keys . high resolution graphics, 512 
displayable characters. text display is 22 
lines 23 characters. sound and music. 
real time. upper lower case . full screen 
editing cu rsor . lloating point decimal and 
trig functions . string arrays . scrolling , 
multi statement lines . file managment . 
PEEK AND POKE. Assembly machine 
language is available. We have easy to 
use self teaching books and programs. 
Acce pt TAPE- DISK-PLUG IN CART­
RIDGES . connects to any TV . includes 
AC adaptor. R.F. modulator, switch box. 
se lf teaching instruction book. comes in 
a beautiful conso le case for ony $299.00. 

LOW COST PLUG IN EXPANSION 
Expansion accessories plug d irec tly in to 
this computer. extra RAM memory, Con ­
trolle rs , a Cassette. A Telephone Modem 
for only $109.00. an 80 Column Prin ter for 
$375.00. even the 170K Disk Drive plugs in 
direct. You do not have to buy an expen ­
si"e expansion in terface. 

WHY SUCH A LOW PRICE 
WE GIVE YOU 60 % to 400 % MORE PRO· 
GRAMMING POWER THAN VIC·20 ' You 
can·t beat our prices for the VIC -20 wi th 
increased programming power added! 
We se ll direct to cu stomers . We save 
you the prof1I margin normally made by 
computer stores . departmen t s tores. and 
d1str 1butors We are willing to take a 
smaller margin lo develop vo lume' 

INVEST IN YOUR CHILDREN 
Educate your chi ld ren while they play. 
Every kid want s to play electronic games . 
(We have some of the best). The next 
natura l step lor their curiosity is to try 
simple programming. They can do this in 
20 minutes with our simple self teaching 
instruct ion book. High schools are 
teaching computer math . science and pro ­
gramming - some start in grammar school. 

If you prov ide this computer as a Teacher 
and Tutor at home. be fore you know it 
your ch ild will be writing computer pro­
grams. You can use your T.V. to EDUCATE 
not frustrate your fam ily and eliminate 
T .V. boredom with programs that 
challenge, stimulate and entertain the 
whole family. We have a wide variety of 
games, recreational. home finance and 
educat ional programs to choose from. 
Why pay $140.00 to $295.00 for an elec· 
Ironic game when you can buy this power­
ful computer for on ly $299.00. 

IMMEDIATE REPLACEMENT WARRANTY 
If your computer fails because of warranty 
defect with in 90 days from date of pur ­
chase, you simply send your computer to 
us via United Parcel Service prepaid. We 
will "immediately" send you a replace­
ment computer at no charge via United 
Parcel Service prepaid. No one we know 
gives you this kind of warranty service. 
Most computer warranty serv ice takes 30 
to 90 days to handle - this fantast ic "im­
mediate replacemen~ warranty" is backed 
by COMMODORE COMPUTER, a MAJOfi 
national brand electronics manufacturer. 

TELEPHONE MODEM SALE $109 
Plug in your VIC telephone modem. Now 
you can get a world of information 
through your telephone. plus electronic 
mail . Just dial up the informat ion you 
want. UPI w ire service. stock market . 
h1stc-rica l information by topic from over 
60 magazines. including New York 
Times. Airltne information. order tickets. 
get weather information anywhece in the 
world . restaurant and hotel information . 
thousands of categories are on line for 
you . business. finance . education . enter · 
ta1 nment. games etc . YOU 'LL BE THE 
TA LK OF YOUR NEIGHBORHOOD. Our 
telephone modem pr ice 1s only $109 and 
includes FREE 1 o ne year network 
membership and one hour on li ne ' 

SPECIAL SALE PRICE $299 
FOR ONLY $299 you get the POWERFUL 
28K COM MODORE VIC with 60% MORE 

PROGRAMMING POWER THAN VIC-20 ! 
28,000 bytes total memory (20,000 bytes 
ROM , 8000 bytes RAM and extended 
LEVEL 11 BASIC). the professional 66 
keyboard, color. sound , music self 
teaching instruction book , A.C. aoaptor, 
R.F. modulator. T.V. switch box. owners 
manual plus all the other features listed, 
in a beautiful console . 

Programs and Accessories 
than anyone in the USA! 
Over 270 EducationalTapes 

• 	 Expand to 60K 
6 Slot Switch Selectable 
Reset Button 
Expansion Module 
Sale Price Only $109.00 
In Stock Now! 

e Save $30.95 get 6 games 

$89.70 value for $58.95­

• 	 Free Catalog. 

SPECIAL SALE PRICE $379 

FOR ONLY $379 you get the 41 K COM· 

MODORE VIC with 400 % MORE PRO­

GRAMMING POWER THAN VIC-20 1 We 

add 16.000 bytes memory to the VIC-20. 

You get a total of 41.000 by tes memory 

(20.000 bytes ROM . 21 .000 bytes RAM 

and extended LEVEL II BASIC) plus all 

the extra features shown for the 28K 

COMMODORE VIC. 


SPECIAL DATA CASSETTE SALE 
THIS SPECIAL DATA CASSETTE has 
special elec tronics tha t eliminates 
loading problems and loss of programs 
recorded on tape ' Includes tape counter 
and your selec tion of any $14.95 " GAME 
PACK " program FREE !! ! Reg. Price 
$90.00 Sale Pri ce $69.00 

15 DAY FREE TRIAL .................................... 

DON 'T MISS THIS SALE -ORDER NOW 

Please send me the 28K D Commodore VIC Computer for 
$299.00 
Please send me the 41 KD Commodore VIC Computer for 
$379.00 

D Telephone MOdem $109 

D Specia l Data Cassette $69.00 
We ship C.O.D. and honor Visa and 

Master Card . 

Name 

Address ____________ 


City --- --------- ­

State Zip Code _____ 

= VISA ;: MASTER CARD L C.O.D. 


Credit Card No. _ ____ ___ _ 


Expiration Date 

Add s1o00 f h' · h dl'ng and In 


. ors ipping, an 1 • 
surance. llUnois residents please add 
6% tax . Add $20.00 for CANADA, PUER­
TO RICO, HAWAII orders. WE DO NO EX ­
PORT TO OTHER COUNTRIES. 
Enclose Cashiers Check, Money Order 
or Personal Check. Allow 14 days for 
delivery, 2 to 7 days for phone orders. 
1 day express mail! ; 
Canada orders must be in U.S. dollars. : 

--·············-······················ 

we are PRDTECTD
commodore VIC 
experts!! 	 ENTERPRIZES 

BOX 550, BARRING.TON, ILLINOIS 60010 
Phone 312/382·5244 to order 
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have cl a r classroom/teaching 
i111 plica ti o ns. 

The j ournal will be inte r­
disciplina ry a nd directed towa rd 
an audience o r readin g-la nguage 
arts tea h rs, education al 
specia list , cl ass room teachers, 
educator o f teache r and educa­
tional researchers. 

Ge ra ld H . Block, LP 
Reading Clinics in Berke ley and 
Oa kland , serves as edi tor o f 
CRLA. Dann y B. Da nie l, ni ve r­
sit o f Minnesota; Pe te r Joye , 
York Boa rd o f Education , To­
ronto; Doroth yJudd , orthern 
Illinois U ni ve r ity; Geo rge E. 
Mason , niv r ity o f Geo rg ia; 
Ba r-bara Micetich , Diocese o f 
Washing to n, DC; a nd Richard L. 
Shell, ni ve rsity of Cincinna ti , 
se rve as th e editoria l boa rd . 

Pa pers o r reque ts for in for­
matio n should be sent to: 

Gem/ti // . JJ /och 

CRLA 

P .O. Box 13039 

Oaldand, CA 9466 1. 


Foreign Language 
Program For 
Apple 
Syne rg isti c So ftware announ e · 
the releas o r a new educatio nal 
softwa re prog ram called T he 
Ling ui t, wh ich is a genera l pur­

pose fo re ign lang uage t ranslati n 
and tuto ria l program for the 
A ppl II compute r . It allows th e 
Appl to co rrectl y print th e fo r­
e ign a lphab ts used by such 
la ng uages as H ebrew, Russia n, 
J a pane e Greek G rman , plus 
th e Roma nce la ng uages and 
English. This unique progra m 
ca n work with wo rds, phrases, 
d e finition s, technical te rms, or 
pho netic pronun ia tio ns. Thus, 
it can be used by tho ·e lea rnin g a 
for ·ign la ng uage o r those \\·ho 
wish to lea rn Eng lish. 

The user of The Linguist 
types in the words, phrases, or 
de finiti on he wou ld like to lea rn. 
T he n the program wi ll te t th e 
use r o n th ese words u ing hints. 
The Linguist wi ll kee p score a nd 
correct mista kes . If a phone ti c 
pronunciatio n is cl sir d , th e 
use r can input which pronuncia­
tio n guide he would like to use 
(fro m Ame rican He ritage Dic­
tio na ry, the Interna tional Phone­
tic Alphabe t, o r the Trage r-Smith 
Pho ne mes). T h n a wo rd ' co r­
rect pronuncia ti o n i ea y to look 
up . The Ling ui t can operate 
with o ne or two stored languages 
with a maximum storage capacity 
o r 4400 wo rd , 2600 de finiti o ns, 
o r 2000 fore ig n ph ra es . 

The Ling uist ca n be used fo r 
a numberofpurpo es. lf a fo r­

,,____,; ~._ 

· _ JJ(.£ CI.NGUIS J_ -~ _ 

SPRECHEH SIE DEUTSCH 

MAATE EMHNIOE;

rl' 1l.,~, l1:ti 49 n? 
PARLA ITALIANO? 


f OBOP~TE no-PYCCKU?
lSE HABLA ESPANOL? 
1t ';.l\ :..fr.:) :J~ tf I\ t! YA 1J 
·TALER DE DANSK?


DO YOU SPEAK .... ? 


eign lang uage teache r would like 
to drill a clas o n new vocabula r y, 
T he Ling uist can be used to 
teach without supe rvi io n . If 
business people o r touri . ts wa nt 
to brush up o n a fo re ign lang uage 
befo re traveling , T he Ling uist 
can store th te rms and quiz th e 
pe rson o n Lh eir- d e finiLi ons a nd 
use. The Linguist requires an 
Apple lJ Compute r , Apple ·o ft , 
48 K, DOS 3.3. The price is 40 . 

Synergistic Softwa re 
830 orth Rivenide Drive 
Suile 20! 
Renton, WA 98055 
For ordering call (800)426-6505 

File II For PET 
And VIC 
File is a ge ne ra l purpose cassette­
based fi le system for the PET / 
CB f , or VI ,-20 com put e rs. It 
will a llow you to construct, ·o n , 
mainta in , and print o ut a wiqe 
range o f data types, such as 
mailing lists , acco unts, book Ii ·ts, 

Le. Fi le a llo ws th e use r to de fin e 
th e r·ecord fo rm al a nd is limited 
o nl y by ava ilab le m emo ry. Com­
mands include : LOAD, 0 MP, 
PRINT (screen or printe r op­
tio ns), DD , H A GE, RE­
MO VE, ORT , and more. 

Requires minimum o f' 8 K 
PET /CBM or VIC-20 with 3K 
xpansio n ca rtridge. Expa nds 

a utomaticall y to ava ilable me m­
o ry. Pac kage includes softwa re 
o n cas tte and comple te 
d ocumenta tion. Price i ' 9.95 . 

Complete ca ta log o f products 
is ava ilable. Please specify type of 
co mpu tc L 

Kinetic D1'.~ig11s 

-10 I M 11111111u·11t Rd. # I i I 

J arhso11 11i//r. Fl, 3221 1 


New Book Aims 
At Consumer 
Protection 
Questions concernin g how to 
resolve computer consum r 
problems led to the publishing of 



Business & Utilities TOP SELLERS Visicalc . . ... . ........... . ... . . .. s 179 

Mall Merge . . . .... . ...• . .. . .... S 23
Atari Software Data Perfect . . .. . . ..• . ... . ...... .S 79
~ATARI 

·---~o 

80016K .$639 
800 48K . $789 
40016K .$315 
410 Recorder .... .. $ 75 

810 Disk Drive . . . . • . •. . .. .. . . .. . . $439 

820 Pri nter . . . . . . . . . . . . . . . . . S259 

822 Printer . . . . . • . ..... .. S259 

825 Printer ...........•....• .. ... S579 

830Modem ...... . ... . ........... S155 

850 Interface . .. .. .. .. .. ... $169 

481 Entertainer .....•...•.. . . . ... S 79 

482 Educa tor . . . . . . S125 

483 Programmer .... .. .... .. .... . S 55 

484 Communicator . . . . • . . . . . S299 

85316K Ra m....... .. .. S 79 


ATARI Software 

CS406 Financial Manageme~l . . .. S 55 

CX4 104 Malling List . . . . . . . ... S 19 

CX404 Word Processor . . . . . . . . . . . S 115 

CXL4007 Music Composer . . . . . . . S 45 

Prog ramming 2 & 3 . $ 22 

Conversationa l Languages . . . S 45 

CX4018 Pilot. . . . .$ 59 

CX405 Pi lot. ..... ... .. .. .. ... .. . . S 99 

CXL4003 Assembler Editor. . . . . . . $ 45 

CX8126 Microso ft Basic ... . ... . S 67 

CX41 2 Dow Jones Investment .. .$ 95 

CXL4022 Pac-Man(new) . ..... .. .. . S 33 

CX8130 Cave rns of Mars . .. .S 29 

CXL4020 Centipede (new) . . . . S 33 

CXL4006 Super Breakout . . . S 32 

CXL4008 Space Invaders ..... . . . . . S 32 

CXL4009 Computer Chess .... . .... S 32 

CXL40103·DTic TacToe ... .S 26 

CXL4011 Star Raiders ... .S 35 

CXL4012 Missile Command .S 32 

CXL4013 Asteroids . . . . .S 32 


New Software for Atari 
Frogger . . . . S26 
Ap ple Pan ic . S23 
Raster Blaster ...•.... . . . $23 
Temple of Apshal . . . . . ..... . .... . . . $30 
Bishops Square ..... . .. . . . . . $23 
Graphics Master . . $30 
Tumble Bugs .. • ..... . .... . $23 
Action Quest . . . . . . . . . . . . . $23 
Cross! ire . . . . . . . . . . . . . .. $23 
Th resho ld . . . . .... . ...... . $30 
Compu ter Stocks & Bonds . . . . . S 17 
Guns o f Fort Defiance .$17 
Mousekattack ... S26 
K·Razy Shootout .. . .............. . $36 
Jawbreaker . . . . $23 
Prepp ie . . . . . . . • . . . . .S19 
Rear Guard ... . ... .. ... .. .•... . .. . S19 
Arcade Pro Footba l l . . . . S26 
Bug Att ack .. .. ..........S23 
Pathfinder ..... • ... . $26 
Deadl ine . . ..... .S39 
Zork I . . . ... .. . ..............S29 
Zork II .. $29 
Crypts of Terror . . $26 
Pool 1.5 . . . . . . . . . . . . . . . $26 
Deluxe Invaders ......... . .. . .. $26 
Gori ........ . ......... .. ..... $29 
Wi zard of War. . .$29 
Battle Trek . . . . . . . . . . . . . . $29 
Canyon Climber . . . $23 
Shoot ing Arcade . . . . . . . . . . • . . . $23 
Pacific Coast Highway .$23 
Clowns and Balloons . . .. . . $23 

For Fas I Delivery. send certified or cashier 

checks. money orders. or direct bank wi re 

transfers. Personal checks allow 2 to 3 

weeks to clear. 25% deposit on C.0 .0 . 's. 

Prices rellecr a cash discount only and 

are subject ro change. Shipping - Solt · 

ware ($2.00 Minimum), Hardware-call. 

Foreign inquiries invi ted - add 15% for 

shipping. Nevada residents add sales lax. 


Letter Perfect .....•..... . .• . . . .. . $105 

Entertainment Text Wizard ....... . . . . . ..•. • .... . $ 69 


Ghost Hunter . .. . ... . S 26 Datasm 65 2.0 . ....S105 

Lunar Lander ......... .. .. . .. .... S 12 Micropainter ............ ... .. . . . $ 26 

Reversi .. .. .. . . .. S 23 The Basic Compiler .. . .....S 69 

Gomoku ................. . ...... $ 23 Color Print .. .. .. .. .. . .. .... S 29 

Star Wa rr ior . . . . . . ... S 29 

Crush. Crumble. & Chomp ......... $ 23 

Ricochet . .S 15 

Empire of the Qvermlnd . . S 26 Educational 

Tanktics .. .. .. .. ....... $ 23 Compu-Read .... S 23 

B·1 Nuclear bomber . . $ 13 Compu·Math/Fractions . . ........ . S 29 

Kayos . .. .. . .$ 26 Compu-MathlDecimals ............S 29 

Match Racers . .. . .. .. .. . .. $ 23 Vocabu lary I .. . .. $ 16 

Wlz & Princess . . . . $ 24 · Vocabulary II . . . . . . s 16 

Mission: Asteroid . . . . . . . . . .... . $ 19 Number Series .. . . . S 16 

Sol t porn Adventure . . . . . . . ... . . $ 23 Ana logies . . . . ......... S t 6 

Ali Baba & the Forth Th ieves . . . . .. $ 24 Story Builder/Word Master . . .. .. S 16 

The Shattered All iance . . . .. . .. $ 29 Let's Spell ... S 16 

Galactic Chase . . . . . ... . $ 23 Astra Quotes . . . . . S 16 

Ata ri World . . . . . . . .. ... S 45 All APX Software ..... 15% off list 


* * * SPECIALS OF THE MONTH * * * 
ELEPHANT DISKS (BOX) .. . ... .. .... . ......... . . ... .. $ 22 

HAYES SMARMODEN . . . ... . ..... . . . .. . . .... . . ... .. .. $229 

AXLON RAM CRAM . ...... . .. . . . . . . . . ... . .... . .. .. . . . $129 

MOSAIC 32K RAM .... . . . . . ..... .. . ........ . . . .. . . . .. $ 99 

RAM DISK (128K) . ...... . .. ..... . ............. .. . . . .. . $429 

MICROTEK 32K RAM . .. . .. .. . .. . ..... . ... . . . ... . . .... $109 

AMDEK COLOR I MONITOR .. . .. . . .. . .. . . . . . . . . . . . . ... $329 

PERCOM DOUBLE DENSITY DRIVE ..... . .... . .. .. ... . . $679 

EPSON MX-100 PRINTER .. .......... . ..... . . . . ....... $729 

OKIDATA MICROLINE 80 .. . .. ..... . . ...... . .... . .. .. .. $329 

K·DOS ................ .... .... . .. . . . . . ..... . .. . ... . $ 65 

OS/A + . . . ........ .. .. . . . ...... . ....... . ... .. .. . ... $ 59 

BASIC A+ .. . . ...... . ..... . ... . ... ... . . . .. . . . ... . .. $ 59 

FLIP N' SORT DISKETIE BOX . . . . . . .. . .. ... ... . . ..... . $ 21 


(Holds 50 Diskettes) 

FLIP·SORT CARTRIDGE BOX . . .. . ..... . ... .. .... . .. . .. $ 21 


(Holds 10 Atari Computer Cartridges) 


YOUR ONE STOP MARKETPLACE FOR 

ALL YOUR COMPUTER NEEDS 


If it is not listed, please ask. 


Computer Outlet 

Park Place - Upper Level 


1095 E. Twain - (702) 796-0296 

Las Vegas, Nevada 89109 


Cal l To ll Free 800·634-6766 

We accept Major Credit Cards 


Mon.-Sat. 8 A.M.-6 P. M. 


commodore 

VIC 20 .. . .. .. ... $249 
VIC1530Datasette ........ . ...... . $ 67 

VIC1540 Disk Drive . . . . . . . . . . . . 479 

VIC1515 Graph ics Printer .. . . . . . . . 329 

VIC12103K Memory Expander .. . ... S 30 

VIC11108KMemory Expander. ..... $ 52 

VIC101 1 RS232CTermina llnierlace .S 43 

VIC1112VIC.1EEE·4881nterlace .... S 84 

VIC1211 VIC 20 Super Expander . . . . S 52 

VIC 1212 Programmers Aid Cartridge S 45 

VIC1213 Mach ine Lan guage Mon itor S 45 

VM110 Vic Programmers Rei . Gu ide .. $15 


VIC Software 

Avenger . . .... . ................. .$23 

Supers lot . . .S23 

Super A lien .. .. .......... .. ....$23 

Jupiter Lander . . . . . . . . . . . . .. S23 

Draw Poker. ......................S23 

Midnight Drive . . . . . . . . . . . . ....... S23 

Spiders of Mars . . . . S39 

Meteor Run . . . .. .. . •.•... . .... S39 

Amok . . . . . . S29 

Alien Blitz ...... . .. S29 

Renaissancr. . . S39 

Qutworld . . . . . • . . . . . $29 

Cloudb1; rst . . . . . . . . . . . . . . . . . ... $39 

Sa tell ites & Me1eorites . . .... $39 

Sky:nath . .. ...... . . . S1 2 

Sµace Di vis ion . . ...... $12 

Long Division . .$12 

Super Hangman . . . . . . . . . . . .... . $ 15 

3-DMaze . .. ............... $1 2 

Raceway . . ........ $ 13 

Kosmic Kamikaze . . . . .. $2 t 

The Allen .. .. . ................. $21 

Simon ... ........................$10 

Kidd ie Pak I .. . . .... $32 

Super Four I ..... ... ...... $39 

Kiddie Checkers . . .......S 8 

Snakman . . . . . . . . ..... S 18 

Astrobase-2001 ...... . . ...... ... .. S13 

Space Barrier . . . . . ..... $13 

Snake ............ ...........StO 


(Programming Techniques) 

Print Commands ..... . ....... $14 

For-Next Loops ........ . .... $1 4 

Graphics. .. .S14 

Types of Variables . . . .... .. $14 

Da1a Fi les . . .. St4 

Rand om Numbers . . .$ 14 


Educational 

Money Addit ion ... . .S tO 

Math Whiz . . . . . . .. $10 

Stale Capita ls ..... .. ...... . ...... $10 

World Capita ls ....... . .... . ..... . . $10 

Spelling ..... S 8 

The Verb .. .. .. .......... $14 

The Adverb ..... St4 

The Ad jective . . ...... S14 

Fract ion Reduction .. StO 

Adding Signed Numbers .. $10 

Plurals .. .. .... S 8 

Memory . . . . . . . . . . . . . . . . . ... Sl O 


* ATARI * 

Programming Techniques 


(Santa Cruz - Tricky Tutorials) 

Display Lists .. .. . .. . .. .. .. . .. S 17 

Horiz/Vert Scroll .. .. . ..... .. S 17 

Page Flipping ....... . .......S 17 

Basics of Animation .... $ 17 

Player Miss ile Graph ics ....... . ... S 24 

Sound . .. . . . .. .. ...... $ 17 


...... The Compu rer Ourlet rs an 
I{ ', assoc '.are ol The Compurer 
· : Learnrng Genier For Ch1l· 
·-., __...~ dren . We ate experts in 

educational technology and can cus tom· 
1ze educalional softw are curnculums to r 
school distrtcts. md1111dua l schools. or for 
the child ar home. Please conrac r us 
about your software and eau1pfflent re· 
au11ements and fee l free to s top by our 
school rn Las Vega s 

We have one of the world 's larges t 
educat10nal software mventones leatur· 
mg our own Computer Learning Cen ter 
software. 

Ten Litt le Robots (ATAR li S12.95 
Pre-School Math (ATAR I) $1995 



• • • 
• •••••••••••••••••••••••••••••• 

800 COMPUTER {16K) 
800 COMPUTER (48K) 
400 COMPUTER (16K) 
410 PROGRAM RECORDER .. 
810 DISK DRIVE .............. 
NEC 8023A-C PRINTER ...... 
PER COM DID DISK DRIVE ... 
850 INTERFACE MODULE ... 

ENTERTAINER SB2.00 32K RAM (Microtek) ... 

EDUCATOR ..... ......... $119 .00 16K RAM (Microlek) ... $69.00 

PROGRAMMER ...... ... $52 .00 16K RAM (Cx B53) ..... S79 .00 

COMMUNICATOR ...... $299.00 LE STICK ...... .. ....... . $30.00 

B25 PRINTER (BO Col) .. $579.00 TYPE 'N TALK .......... S319.00 


ATARI SOFTWARE 
ADVENTURE INT'L GE BELLI 

Adventures 1,2&J(D) ........... SJl .95 Andromeda (Di .. ................... . 

Adventures 4. 5 & 6 tD) ............ SJ 1.95 Pathf inder ID) ..................... .. .. 


• 

Adven tu res7. 8&9 (D) ............ 
Adventures 10. 11 & 12 (D) ..... 
Adventures 1·12 ea. (C) .... ....... 
StarTrekJ.5(D) ....... .. ............. 
StarTrek3.5(C) .... .................. 
Mountain Shoot (C) .. ... ............ 
Galactic Empire(C) ................. 
GalacticTrader (C) .................. 
Rear Guard (C) ............ ........... 

• 
APX 
Eastern Fron t 1941 (CID) ....... 


• My First Alphabet (DI .............. S25.50 ON·LINE 


•
• 

Outlaw/Howitzer(C/D) ......... 

Avalanche (CID) ...................... 

ARTSCI

• Poker Solita ire (C) ................... 


•
• 
Reversi(CI . . ...................... 

Gamuko(C) ............ 

Cypher Bowl (C) .... ..... 


• ARTWORX 


• Hodge Podge t_DI ......... 


• 
Bridge 2 o(Ci . . ......... 


•
• 

lnlruder Alert (C) .......... 

Cranston Manor Adv (DI ... 


• 

Beta Fighter (C) ..... ...... .......... . 


ATARI INCORPORATED 


• 

• ~~c~~os~~s~;';~ k°di to; (D) .. ... 


Assembler Editor (A) .
• Basic Cartridge (A) ............... 
Pac Man (A) . ...... ............... ....... 
• g;~!1fn~d;I (~la;·,;· ('[i) ....... ..
• 
Missile Command (A) ...........
• 

•
• 

Star Raiders (RI .. ... 

Aste roids (Al ................ .... 

Conversat ional Lang . Ea . tC) . 


• 
Music Composer (A) ............. 


•• 
TouchTyping (C) .... 

Super Breakout (A) .... 

Compu ter Chess tRI ....

• The Bookkeeper (D) . . ......... 

AUTOMATE D SIMULATIONS 

•
•

• Invasion Orion (CID) ............. 


Rescue at Rigel (CID) ....... 

Crush, Cru mble & Ch . tCIDI ....

• Temple o l Apsha1 (CID! 
Ricoche t (CID)........ 


•
• Star Warrior (CID) ......... 


• 

Date Stones ol Ayn (CID! 

AVALON HILL 

• Empire ol Over mind (Cl 

• 
Tanktrcs (Cl .. 


• 

Dnieper River Line IDJ 

Voyager (D) ....... .


• Galaxy(D) ..... . 

••
• BRODERBUNDSOFTWARE 

Chop li lter (D) .. 
App le Pani c (Di 
Siar Blazer (Di ...

• EDU-WARE 
Compu·Read (Di . 

• Compu -Math Frac. (DI 
Compu·Math Dec. (D) 

• 

SJl.95 
SJ 1.95 
S15.95 
$19.50 
S15.50 
S 11.50 
$15.50 
S15.50 
S15.50 

S25.50 

Match Racers (D) 


INFOCOM 

Zork I (D) ............................ .. 

Zork 11 (D) .................. .. 

Deadline (DI ........... ...... . 


S15.95 HI RESWiz & Princess(D) .... . 
S15 95 Soft Porn Adventure (DI ...... . 

HI RES Mission Asteroids (D) 

St 1.50 HI RES Ulysses (D) ....... .. .. .. .. .. 

S15.50 Cross fire(C/D) .. ............. ........ .. 

S15.50 Mo usekattack(D) ....... ............ 

SJ8.95 Jawbreaker (CID) ................... .. 


The Next Step (D) .................. ... 
S15.50 Frogger(C/D) ........ ............. .. .. . 
s14.95 Threshold tDI ....................... .. 


SlJ.95 OPTIMIZED SYSTEMS 
S19 95 OS/A+ ID) ..... .. .. 
SlJ.50 Basic A+ (D) ........ .. 

QUALITY SOFTWARE 

;~~:88 Ali Baba & 40 Th ieves IDI ...... 

• WRIT E FOR FRE E CATALOG ••• COSMIC COMPUTERS A = ROMUNLIMITED 

SHIPPING EXTPA S2 I.t i llMUl.I PR1CES22B N. PROSPECTORS RO . SUBJECT TO CHANGE CALIF RESIOElilS ADO
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co m/mti>r O-w11er. The au thor is 
Auorney L. J. Ku u e n . 

The 35-page book le t cove rs 
th e ste ps LO consider befo re 
makin g a purchase. Information 
about the general Lrn· of Sales is 
gi ,·c 11 to ach·ise th e Bu ye r of th e 
lega l iss ues that G111 arise ir he is 
not careful. such as: 'W hen is a 
sa le \·a licl ? A re ad ve rtised p rices 
binding? W hat can be done abo ut 
partial de live ry? What and when 
must th e Sell e r de li ve r? ,\ ge ne ra l 
comparison uf' th c loca l compute r 
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Fede ra l Mai l Order Law . There 
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wa ys to pay for a purchase and 
so me of the proble ms that each 
o ne e n tails. An i 11 1 rod uction in to 
\rar ranties is give n a lo ng ,,·ith a 
disn1ssion of wa rrant y dis ·!ai m ­
ers. H ints o n hm,· to legally rt:iec t 
a nd re \·o ke a prior acce pt a nce o r 
a product a re included. Fina ll y, 
there are su ggesr ions on how to 
complain e ffeclin.- ly. a nd ,·arious 
Ill iscellaneo us h i n Ls e \·e n · com­
pute r purchaser wi ll find usef'ul. 
T he book le t a ids not o nl v the 
consume r , but al so the selle r in 
becom ing more e ffective. 

The bookle t is a \·ai lable 
throug h the mai l for $ 15.00. 
T here is an addit io na l S3.00 
charge for C.O.D. o rd e rs . Mis­
so uri reside 11 ts shou Id add 
.l.()~ 5'/( sa les ta:-.: . Se nd check or 
money orde1· Lo: 

L..f. J..:ullcn. A llonw)' al Lmc 
20 1 S. C1·111ml Ar r1' .. POU l fi / 85 
SI . l .11 11is. ,\/() 63 /()'i 

S t'i11 f Jmd11ct rt1!1'osr'.1 fl rt' s1•/nh'rl 
.fim11 s11b111issio11s /or rr'oso11s 1f 
Ii 11/('li11r1ss, avoilolh sjHm'. a 11d 
,l!,.<' ll<'m l i11 /nr1sf lo 011r 1n 1rlns. \ \!1' 

rr'g,rf'! thot wr1 fll'f' 11110/Jle to sr1 /1'r·/ oll 
11r'11' jmHl11cl s11/m1issio11s/in·Jmhli­
rnt io 11. lfraders should h11 m..L'flU' tho! 
Hr11 J1rese11/ her11 so111 r' Nlitf'rl <r1'n io11 
o( /l/(/fr1 ria l submillNI hy V1' 1Jd()/ :~ fl 11rl 
r11 P 111wble lo 11011rlt jfir it.1 fl ff t11wy 

ot ti111e of jmb/irnt io 11. © 
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COMPUTE! Books 
For Fastest Service 
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__ The Beginner's Gulde US Order Line 
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800-334-0868 
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-­ COMPUTE!'s First Book 
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of Atari 
lnsldeAlarlDOS 
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19.95 
+ 
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2.00· 
2.00· 

All o rders must be prepaid (money 
order. check. 0 1 charge). All pay­
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THE COMMODORE COMPUTER 
"FROM s300 TO $1995, THEY COST LESS AND GIVE 

YOU MORE FOR YOUR MONEY. READ OUR CHART!' 


- WaJliam Shatner 
The idea of a computer in every oflicc and home u ed 10 be 
sc ience fiction . ow it ·s becoming a reality. The question i-. 
with so many to choose from. which computer sh uld you 
buy? \ hen you c nsi<lcr the facts. the clear choice is 

ommodore. 

R $995 COMP TER 

TOTAL S995 Sl.929 Sl.910 

L:ppcr & Lower 
ase Letter!> 'tandard 0 Standard 

·eparate ~unu:ric 
Key Pad Standanl 1\0 tandard 

lntclligenl 
l'l•ripherals tandard ·o NO 
lfral Time lol'k tandard 1\0 NO 
;\la:1.imu111 51 ! " Disk 
Ca pacit~ per Drive SOOK 1-'3K 160K 

0\l;\JQUOnE Al'l'LE 
FEt\TllHE · II IB:'ll-'016 

Base Price $995 Sl ••BO 
12 " Green lTCCll 299tandard 

tandardIEEE lnterface 300 

Pm:c"' .iJc a' 01111,.- 1110'1re cm puM1, lll'J price: h~ I~ . Sc.-Jlll0 111hcr. llJSI unJ up1no.'\:1m:ue lhc 
;;ip.th1ht1c:) ol 1hc IJbK I PET ~ 4016 D1 ~ Drive:.. .1mJ Prinrcr"' an: nol in ludc:d in pnco. MoJel,

'™'" n \.Jt) in thC"ir def.: rre of c.1r.1mJ!&h1ln) 

t\ Jan expert rale C 111n10dore C 111pu11::r a the be l 
tksk-top computers in their clas . They provide more: storage 
power- up to 1.000.000character on 5'!.i" dua l di ·k - than 
any y tern in their price range. o t come with a buih-in 
green d1 pla creen. With comparable ystem . the creen is 
an added expe o ·e. Our syst1.:ms are more affordable. One 
rea~ n: we make our wn 111icro1 roce r . Many 
compe titors u~e ur. nd the compatibil ity of' peripherals 
and ba~i program lcb you ctl!>il . expand your ·ystem a 
yo ur requireme nt grow. Which hel1 ex plain why 
Commodore is already the No. I desk-top computer in 
Europe \\'ith more than a qua11er of a million computer old 
worl<lwide. r	Co:1=r;c;;-,;;:;-;,~ c:;;;;,Ji:"R:::c:7'"------1 

6 •I ~'loorc RoaJ Commodore Co111pu1cr Y' '"m' I 
I~- WE WROTE THE BOOK ON SOFTWARE. I King of Pru"in. PA 19-1 06 3370 Pharnrncy A,·cnuc 

The Commodore Software Encyclopedia is a com­ Ag111coun . 0111ario, anada , MJW 2K4 I 
prehensive directory of over 500 program for I 
Pkw,e send me more informa1ion . 	 co.. 
bu iness , ed ucation. recreation and personal u e . 
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