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        ELEPHANT NEVER FORGETS. 
A full line of top-quality floppies, in virtually every ^ 'W and 8" model, for compatibility with virtually every computer on the market. Guaranteed to meet or exceed every itidustty standard, certified 100% error-free and problem-free, and to maintain its quality for at least IZ million passes 
(or over a lifetime of heavy-duty use). 
Contact Dennison Computer Supplies, Inc., 55 Providence Hiehway Norwood, MA 02062 or call toll-free '1-800-343-84'!3. In Massachusetts, call collect (617) 769-8150. Telex 951-624. 
TURN YOUR HOME INTO THE HOTTEST ARCADE IN TOWN 
O'RILEY'S MINE" 
You're a mad Irishman digging your way through an abandoned mine filled with oil, coal, gold, rubies, diamonds—and hungry creatures. You'll need the luck of the Irish to survive, but with so much at stake, it's a chance you're willing to take. 

        
        [image: Picture #2]
        

        MOON SHUTTLE" 
Your screen explodes with lifethreatening action as you pilot your Moon Shuttle through outer space in this home version of the Nichibutsu® favorite. Awaiting you is The Prince of Darkness and his forces, which mysteriously multiply! 
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        MOONSHUnLE- available for Alori* Radio Shock Color*, Commadore 64®, coming soon   for Applet' 
POOYAN 
One of the biggest arcade game hits from Konomi is a game of fast action in life-ond-deoth encounters. You battle a pack of hungry wolves eager to catch your de fenseless piglets. You'll need quick reflexes and a good arm in the new arcade hit from Datasoft 
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        POOYAN" available for Atori^, Radio shack Color*, Apple", coming soon for Commadore 64"' 
Our reputation as one of the premier game manufacturers 
assures you of the highest quality attainable in action, strategy 
and graphics. For the hottest titles in entertainment, keep your eye on the leader—DATASOFT. 
You'll Find The Best In Home Computer Software 
_ from 
Pooyan" is a trademark of Konami Industries Company, Ltd, 
O'Riley's Mine' and Dotosoft' are registered trademarks of Datasoft Inc. 
ZAXXON" 
Zaxxon has all the unique color graphics, super sound and unprecedented 3-dimensional effects that made it the star of the arcades. Maneuver your ship through the state-ofthe-art defenses of the floating fortress to come face-to-face with the deadly Zaxxon Robot. This is the official home version of the Segas arcade hit. 
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        ZAXXON" ovoiloble for Atari?, Apple Radio Shack Color' 
DaMisoft 
9421 Winnetka Avenue, Chatsworth, CA 91311 
(213) 701-5161 
« 1983 DATASOFT INC. Moon Shuttle" is a registered trademark of Nichibutsu, USA. ZAXXON" and Sega'"' are trademarks of Sega Enterprises, Inc. 
CIRCLE 150 ON READER SERVICE CARD 
WEUNUASHIl 
powERfiae 
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        You'll never see Infocom's graphics on any computer screen. Because there's never been a computer built by man that could handle the images we produce. And, there never will be. We draw our graphics from the limitless imagery of your imagination—a technology so powerful, it makes any picture that's ever come out of a screen look like graffiti by comparison. And nobody knows how to unleash your imagination like Infocom. Through our prose, your imagination makes you part of our stories, in control of what you do and where you go—yet unable to predict or control the course of events. You're confronted with situations and logical puzzles the like of which you won't find elsewhere. And you're immersed in rich environments alive with personalities as real as any you'll meet in the flesh—yet all the more vivid because they're perceived directly by your mind's eye, not through your _ external senses. The method to this magic? We've found the way to plug our prose right into your psyche, and catapult you into a whole new dimension. 
Take some tough critics' words about our words. SOFTALK, for example, called ZORK® Ill's prose "far more graphic than any depiction yet achieved by an adventure with graphics." And the NEW YORK 
TIMES saw fit to print that our DEADLINE''^' is_"an amazing feat of programming." Even a journal as video-oriented as ELECTRONIC GAMES found Infocom prose to be such an eye-opener, they named one of our games their Best Adventure of 1983. 
Better still, bring an Infocom game home with you. Discover firsthand why thousands upon thousands of discriminating game players keep turning everything we write into instantaneous bestsellers. 
Step up to Infocom. All words. No graffiti. The secret reaches of your mind are beckoning. A whole new dimension is in there waiting for you. 
(For more information on Infocom games contact: Infocom, Inc., P.O. Box 855, Garden City, NY 11530.) 
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        inFocom 
The next dimension. 
For your: Apple II, Atari, Commodore 64, CP/M 8," DEC Rainbow, DEC RT-11, IBM, MS-DOS 2.0, NEC APC, NEC PC-8000, Osborne, ■n Professional, TI 99/4 A, TRS-80 Model I, TRS-80 Model III. 
At Last/.'/ A Real Flight Simulator!!! 
— From The Creators of HELLCAT ACE! 
A real flight simulator allows you the pilot to accomplish Takeoffs, Landings, Cross-Country Navigation, and Emergency Procedure practice under Clear (VFR), Cloudy (IFR), and Cross-Wind conditions, SOLO FLIGHT is such an advanced simulation that uses realistic three dimensional terrain graphics, actual configuration instrument panel, multiple air navigation maps, and accurate aircraft performance characteristics to provide the challenge, thrill, excitement, and joy of the flight experience!!! 
• Three Dimensional Terrain Graphics 
Multiple Airports and Runways 
• Dual Radio Navigation Instruments 
Full Feature, Actual Configuration Instrument Panel 
• Multiple Air Navigation Charts 
• Instrument Approaches 
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        Takeoffs Landings 
• Cross-Country Navigation — Day, VFR and IFR Flying 
• Emergency Procedures Practice 
• Air Mail Delivery Game for 1-4 Players 
• Smooth Landing & Good Navigation Scoring 
• For All Atari and Commodore 64 computers, disk or cassette . . . $34.95 
• Coming Soon for IBM-PC 
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        »**»    C£1L 
Look for MicroProse's two new exciting real time combat simulations — MIG ALLEY ACE & NATO COMMANDER. 
Write or call for our Free Catalog. 
If you cannot find our games at your local store, you can order by MasterCard or VISA, Money Order, COD or Check, Add $2.50 for Postage and Handling. Maryland Residents add 5% Sales Tax. 
MicroProse Software 
DEALER INQUIRIES INVITED. 
10616 Beaver Dam Road, Hunt Valley, MD 21030 
(301) 667-1151 
ATARI is Ihe reciistered trademnrk of ATARI, Inc. 
Commodore! 64 is ihc regislered trademark of Comirodorc Business Mat hines, Inc. 
IBM-PC is Ihe registered trademark of inlemalJonal Business Mdctiiiws. Inc. 
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        WATCH OUT ATARI! AT-D2 HAS LANDED! 
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        IRAK'S floppy and hard disk drive systems for ttie Apple and IBM-PC are available at rrx^ny Computerland and ottner fine stores worldwide. 
. . .WITH IT'S FLEET OF THE MOST ADVANCED SINGLE AND DOUBLE DENSITY DRIVE SYSTEMS IN THE UNIVERSE - TOTALLY COMPATIBLE WITH ATARI* COMPUTER MODELS 400, 800, 600XL, 1200XL, 1400XL, AND 1450XL. 
DOCK YOUR FAVORITE PRINTER DIRECTLY TO OUR DRIVE'S BUILT-IN PARALLEL PRINTER INTERFACE. THERE'S NO NEED TO BUY AN EXPENSIVE ATARI 850 MODULE. 
THE COMMAND CONTROL PANEL FEATURES READ, WRITE AND DENSITY INDICATORS, A TRACK COUNTER TO LOCATE EVERY BIT OF YOUR DATA AND A TOUCH-SENSITIVE SWITCH TO PROTECT IT 
WARP SPEED OF UP TO 18 TIMES FASTER THAN ANY OTHER ATARI DRIVE IS ACHIEVED WITH OUR OPTIONAL TURBO-CHARGED SOFtWARE. 
AWESOME POWER — DESTROY A PLANET OR LEARN HOW ONE IS CREATED. BALANCE YOUR CHECKBOOK OR WRITE A BESTSELLER. LEARN A NEW LANGUAGE OR CREATE ONE 
IT'S MAGNIFICENTLY SIMPLEI — JUST PLUG IT INANDLIFT-OFFI ■ Afan IS a registered rrademark of Atari. Inc 
TRAK GIVES YOU THE MOST STORAGE FOR YOUR DOLLAR! 
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        OUR FLAGSHIP, AT-D2, WITH TWICE THE STORAGE CAPACITY OF THE ATARI 810 DRIVE PLUS A PRINTER INTERFACE AND COMMAND CONTROL PANEL, HAS A VALUE OF OVER $1000 YET COSTS LESS THAN S5001 
SEE YOUR DEALER NOW FOR A TEST FLIGHT, OR 
call toll free: 1-800-323-4853 
in Illinois, call collect: 1-312-968-1716 TWX 910-222-1848 
microcomputer corporation 1511 Ogden Ave . Downers Grove, IL 60515 
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No, it's not a real Atari graphics display, but a combination of computer printouts and special photographic effects. The landscape and mountains were drawn using Datasoft's Micropainter program. The planets and moons were generated from a sphere-drawing demo originally written by Tom Hudson. Screen dumps of the landscape, mountains and spheres were made on a C.Itoh 8510-P printer. These were cut apart and composited on white posterboard. A large negative was then shot of the composition. As with the covers of Issues 7 and 12, acetate was used to add color to the various geometric shapes. The negative was then placed on a sheet of glass and back-lit. Multiple exposures were used to "burn in" various light effects within the shot. The final result is a cover that could fool the eye of an Atari programmer: what graphics mode did they use to get that? D 

        
        [image: Picture #19]
        

        ANALOG COMPUTING (ISSN 0744-9917) is published monthly for $28 per year by ANALOG Magazine Corp., 565 Main Street, Cherry Valley, MA 01611, Tel. (617) 892-3488. Second-class postage paid at Worcester, MA and additional mailing offices. POSTMASTER: Send address changes to ANALOG COMPUTING, P. O. Box 615, Holmes, PA 19043. No portion of this magazine may be reproduced in any form without written permission of the publisher. Program listings should be provided in printed form. Articles should be furnished as typed copy in upper and lower case with double spacing. By submitting articles to ANALOG COMPUTING, authors acknowledge that such materials, upon acceptance for publication, become the exclusive property of ANALOG. If not accepted for publication, the articles and/or programs will remain the property of the author. If submissions are to be returned, please supply self-addressed, stamped envelope. U.S.A. Newstand distribution by Eastern News Distributors, Inc., Ill Eighth Ave., New York, NY 10011. 
Contents copyright ® 1984 ANALOG Magazine Corp. 
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        by Brian Moriarty 
I was sifting through a pile of mail a few months ago, when I came across an intriguingly thick shipping envelope. It contained a draft for an article, a disk and the following cover letter: 
Dear Sir: 
Enclosed please find my submission for possible inclusion in your publication. It is a character set editor/tutorial that, quite frankly, rivals commercially available ones. 
I have also enclosed a stamped, self-addressed envelope so that the diskette may be returned. 
Sincerely, Vince Erceg 
"Another charset editor," I muttered as I pushed the disk into a drive and slammed BASIC into my 800. Nearly every magazine that covers the Atari has published a character editor at one time or another (including this one), and the commercial market is flooded with utilities designed to do exactly the same thing. So I didn't expect much in the way of excitement as I typed RUN "D:FONT" and hit the return key. 
If you've read this far, you've probably guessed what happened. Create-A-Font had our programming staff hopping up and down with glee. Vince Erceg's utility combines a slick, utterly professional design with shameless visual gimmicks to make an otherwise boring chore fast and entertaining. If you do anything with redefined character sets, take the time to type in Create-A-Font. It's one of the nicest character editors ever created for the Atari. Need I add that Mr. Erceg's return envelope found its way into the Round File. 
We decided to make Create-A-Font the centerpiece of an entire issue devoted to Atari computer graphics. Tom Hudson's Solid States is a 3D plotting package that lets you define any type of solid object and "look" at it from any perspective. 10/7 Painter is a follow-up to Peter Budgell's Extra Graphics Mode article from Issue 15; it's a GTIA painting program that lets you create and save your own high-res Rembrandts on either disk or cassette. 
Tom Newdome's Bar Chart Subroutine offers business programmers a convenient way to display statistics without a lot of head-scratching. Sally Forth presents FPLOT, an impressively fast routine 
for 2-color plotting. And Kyle Peacock wraps up his four-part Fine Scrolling tutorial with an all-purpose utility you can install in your BASIC programs to achieve impressive Eastern Front-type visual effects. 
We didn't skimp on our regular utilities this month, either. If you've been going crazy trying to ffind an 850 Interface Module for your Christmas printer, look over Paul Swanson's Low^ Cost Printer Interface on page 36. It lets you hook up your printer using just two joystick ports (XL computer owners, take note!) for a total cash ©utlay of less than ten dollars. XL users will also appreciate Jerry White's XLDEMO, which highlights a couple o( features your skimpy XL owner's manual didn't tell you about. 
This month's games department introduces Dennis Fox to the pages of ANALOG with Shooting Stars, an assembly-language endurance test that will set your teeth on edge. Joel Gluck insists that his Four Letter Words listing on page 42 is big and ugly, but that didn't stop it from earning him a round of applause at a recent Boston user group meeting. Parents should not overlook the educational potential of FLW. 
Demand for reprints of our C:CHECK and D:CHECK2 articles has been so high that we decided to publish them again in this issue. If you're a new ANALOG reader, drop whatever you're doing and type in one or both of these programs immediately! It'll save you hours of frustration when debugging the other BASIC programs appearing in this and future issues. 
Looking for a demo to silence that neighbor who won't stop bragging about his new Commodore 64? Sit the poor sucker down in front of Craig Patchett's Stars 3D. Show him how short the program is. Then tell him all about display list interrupts and color indirection, the two features that make Atari's hardware second to none when it comes to fancy graphics. You may also wish to remind him that his jaw is still hanging open. 
Hope you enjoy ANALOG'S Atari Graphics 
Issue, n 
ANALOG COMPUTING 
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Save 
loo's of hours orogrammiiig 
your Atari 
with the new Your BASIC Machine" Programming Package. 
"Your BASIC Machine" (YBM ) enables you to implement, modify or interface with your existing Atari computer-programs—swiftly easily and inexpensively We guarantee it. 
It's BASIC. The YBM package writes Atari programs that create and abstract information from data bases you set up. Since all YBM programs are written in bug-free, hassle-free BASIC, you can quickly interface them into any existing Atari sorts and statistical programs. All file organization, disk I/O and file structure are handled on disk smoothly and efiBciently 
Hims input into output...fast. 'Tour BASIC Machine" package includes: 
• Complete operating instructions 
• YBM source code 
• Complete flow chart of a generated program •YBM diskette 
'Your BASIC Machine" makes Atari programming problems—no problem, at just $59-95. 
Satisfaction guaranteed. We are so certain that you will find "Your BASIC Machine" an invaluable ally in programming your Atari computer that we will promptly refund your S59.95 in fiall if you don't agree. 
Order by mail. Send cash, check or money order for $5995—or your (major) credit card number (and expiration date) to Somers Corporation, PC. Box 295, St. Mary's, OH 45885. 
Or Call: Grand Lakes Creations toll-free at 1-800-537-1633. 
*Atari is a reg. TM of Warner Communications. 
ANALOG COMPUTING 
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        Thank you so much for going monthly with your publication. I seem to find problems in other magazines that I don't find in yours, such as 1) pages of corrections in future issues, 2) characters that often don't resemble what I'm putting on the screen, 3) the frustration of different characters taking up different sizes of space, and 4) no method of checking programs for typing errors. It is really great to know that the best will be coming out to shine twice as much as it was before! 
Also, I'd like to say I agree with Neil Weinstock's letter in issue #14 concerning the lifespan of the Atari 1200XL, and those of us who got a rather raw deal by buying one. A little bit of good (and fair) business on their part would be to give the owners of IZOOXL's a chance to upgrade to the newest line now out, and — speaking for myself — 1 would waste no time in buying a 1450XLD if the company behind it could demonstrate to me that it sincerely wishes me at least a couple of years before it discontinues the product I bought. 
Jim Slocum 
St. Petersburg, Florida 
Hexpad Update. 
I have been very pleased with the quality of your writers and of the contributed software. However, I have two observations. 
First, the HEXPAD program (issue #14) is quite useful and tripled my input rate. I am a touch typist of long standing, and relearning the replacement of the letter hex codes was something I decided    not    to    tolerate.    The 
letters "a" through "f" are all reachable by the left hand and do not interfere with the redefinition of right hand keys for the digits "0" through "6." The following new Line 31013 will allow touch typists to retain at least the familiar left hand position for letters. Change Line 31013 to 
31813 DATA 32,183,106,107, 188,117,105,111,97,98,99,1 00,181,182,48,48,49,58,51, 52,53,54,65,66,67,68,69,78 
The second point is minor, but still is an annoyance. Each time you publish a game in assembler, the BASIC code used to build the disk image uses the common name ""D:AUTORUN.SYS." This approach denies rapid access to DOS option "A" (directory listing) and assumes that each game will reside on a separate diskette. To overcome these "deficiencies," I modify the filename to reference "D: gamename.L", where "gamename" is some descriptive name. The ".L" reminds my disk users to use DOS option "L" to "run" the game. 
Walter D. Lazear Fairfax, VA 
5200 Article Update. (ANALOG #15) 
Newer releases of the 5200 incorporate some minor hardware changes. Controller ports 3 and 4 have been eliminated, making POT4 through POT7, TRIG2, TRIG3, and bit 1 of CONSOL useless. A few of the connector pins have been redefined. Pin 2 of the I/O expansion connector now carries POKEY's Audio Out signal. Three pins on the cartridge connector have changed to accomodate the new 2600 adapter. The 
system clock, 02, is output on pin 14, isolated through a diode. An alternate video input is taken from pin 24 and is also isolated through a diode. Pin 30 provides an alternate audio input. 
There is space on the newer boards for circuitry for a PAL (European TV standard) version of the 5200. Also, on power-up, the monitor program checks for the PAL version by examining the GTIA register PAL after step 2 of the initialization routine. It also checks the cartridge program for PAL compatibility. The byte at $BFE7 should read $02 if compatible, or $00 if not. This is the only important change to the monitor program. There are some additional hardware changes, but none af^ fects the machine's operation from the programmer's view. 
Claus Buchholz Greenwich, CT 
Since I tried to write some really great programs with the information contained in Inside Atari Basic and didn't get far, I started to look around for some help. I was pleased to find ANALOG at my local book store. In it I found Space Assault and Observational Astronomy. I also found tons of adds, reviews, reports, and the helpful hints and information I need. Not only did I have a learning tool, but I wound up with some great software for next to nothing. 
I sat down and typed in Space Assault in about four hours, debugged it (I only missed two numbers in a DATA line), and called my resident game experts (Tracy, 12 and Billy, 10). They played the game and reported that the gun did not move fast enough. I fooled 
ANALOG COMPUTING 
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around for awhile (read days) and finally found a cure. Once 1 got the gun going faster, it seemed only right that the game should get harder as it went. 
These are the changes I made. 
1165   IF   5C> B   1222 1168   IF   SO B   1239 1163   IF   5C> B   1236 1222   IF   OIR SHIP+3.5 
1224 IF DIR 5HIP-3.5 
1225 RETURN 1230 IF DIR 5HIP+4 1232 IF DIR 5HIP-4 1235 RETURN 1235 IF DIR SHIP+5 
1237 IF DIR 5HIP-5 
1238 RETURN 
18080 THEN G05U 28008 THEN G05U 30008 THEN GOSU =1 THEN KSHIP=H =2 THEN X5HIP=H 
1 THEN KSHIP=X =2 THEN XSHIP=K 
=1 THEN XSHIP=K =2   THEN X5HIP=X 
I added to Hne 1720: 
1720  X=X+XP05C5TJ*2:V=Y+VP 05{ST3»2 
I have one last question. I'd really like to buy some fantasy and/or adventure games, but they all seem to be on disks. Now I know disks are better and faster than my 1010 recorder, but I am not going to be buying a disk drive any time soon, if ever. I'm lucky I got the computer! And it seems to me, with interest picking up and prices going down on personal computers, that more people like me will be in the market for products that don't cost a small fortune just to run. Where can I find some games on tape that do something more than blast aliens? 
Sincerely, Bill Moore Wilmington, DE 
Thanks for the kind words. It hajipens that there are several reasonably good text adventures available on tape, including the entire Scott Adams Adventure Series from Adventure International. ANALOG'.s- own Adventures in the 5th Dimension (Issue fjii) was specifically written ivith cassette users in mind; and we'll he publishing more tape-compatible adventures in the near future. Stay tuned! 
—B.M. 
I would like to put in a word about Kyle Peacock's review of Starbowl Football in Issue #13. After reading his review, I immediately went out and bought the game. However, I was all prepared to meet an incredible computer team. Insteaci, I found that the computer gave me the option of playing a fair "college" team, or an outstanding "pro" team. Of course, for starters, I chose the college team. I beat the team by three points on my very first try. Is this a new option? If not, I still hope that you publish this letter to inform my fellow game enthusiasts that, in Starbowl Football, they have the option of getting smeared (as Mr. Peacock was), or having a very close game against an average computer opponent. 
Chris Johnson Alexandria, VA 
Send letters to: 
Reader Comment 
P.O. Box 23 
Worcester, MA 01603 
Tvr 
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'ram-n-smash 
0 or 1 or 2 Simultaneous Players for ATARI Home Computers Requires 16K, 2 Joysticks, Cassette, Basic Cartridge ACCELERATED Computer Research 
INTRODUCTORY PRICE 
ONLY $10 
CASH. CHECK OH MONEY ORDEH (addS1.50forCO.D.) 
COST EFFECTIVE SOFTWARE 
BY "The Best Little Software House In Texas" 
HOMEBASE by soft SECTRE is a versalile dalabase program for Ihe iiome, small business or lab. In a USER FRIENDLY' MENU driven lormal HOMEBASE uliliffis TWENTY COMMANDS CREATE, ADD. LIST. CLIST. CHANGE. CONCATENATE SEARCH. SUM. SORT. DELETE, LABELS LOAD, PRINT, SAVE. DIRECTORY. HELP, DRIVE, AUDIO. LOWER CASE. END An opiional SECURITY CODE prevents unalhonzed dala lile relneval and manipulalion. Opiional AUDIO ^'EEDBACK signals Ihe end oi a command response The ATARI version uses a MACHINE LANGUAGE SORTr HOMEBASE is ideal Ipr MAILING LISTS (we use il ourselves), household, insurance and equipmenl INVENTORIES. MAINTENANCE schedules, a PRESCRIPTION hsl: relund COUPON and GROCERY lisis Readylo-use dala liles lor Ihese lasks are included Why buy several programs' Purchase Ihe ONE program Ihal will handle all ol ynur dalabase needs HOMEBASE by SOFT SECTRE will SAVE you TIME ana MONEY' SELECTRE by SOFT SECTRE is included in Ihe disk based package al nb addilional charge (a $2995 value!) Disk DIRECTORIES and PROGRAMS are loaded wilh numeric key input allowing even Ihe most nexperienced person to easily operate the computer ATARI OR PET DISK 32K 549 95 PET TAPE 16K $49.95 
Add $2 GO lor shipping. 
SOFTSECTRE 
PO BOX 1821. PLANO.TX 75074 Send lor FREE catalog! VISA,'MasterCard WELCOMED 
Machine Language 
Made EASY 
For only $39.95 
EASY is a combination of over 60 macros and precisely written source code which ailows machine language to be coded with BASIC like commands. EASY supports IF THEN, DO LOOP, INTEGER MATH, I/O, GRAPHICS, PM GRAPHICS, FINE SCROLLING and more. 
This is ASSEIVIBLY code? 
10 GR 2 
20 PRINT 6, "EASY DEIVIO" 
30 INPUT 0, DATA 
40 COLOR DATA 
50 PLOT CX, CY 
60 DRAWTO 0, 9 
EASY comes on a disk containing libraries supporting AMAC® (ATARI® ) and MAC/65® (OSS® ) either of which are required to use EASY. EASY's detailed manual clearly and completely documents every macro command. Isn't it worth $39.95 to save weeks or maybe months on your next programming effort? 
ORDER SUPERware Dealer 
NOW!       2028 Kingsbouse Rd. Inquiries 
Silver Spring, MO 20904 Invited (301) 236-4459 
MC, VISA, AMX. Check, M.O. accepted. Include $2.00 shipping, MD residents add 5% tax. 
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        by Lee Pappas 
Hurtling into the year of Big Brother, wave after wave of new Atari software is trying to rid you of what's left of your holiday spending money. My taking over this column is like a typical Nor'easter, except I'm buried in a blizzard of software along with the snow. 
INFOCOM continues to uphold their name on the top-10 countdown with Infidel, The Witness, Enchanter and Planetfall. The latter is worth the price for its packaging alone; it looks like a mission briefing kit from Robert Heinlein's Starship Troopers. All four adventures are superbly put together and continue Infocom's fine non-graphics adventure tradition. 
SIERRA ON-LINE is now shipping an Atari version of Ultima I, the super-popular Apple adventure game. BC's Qjaest for Tires is an arcade-style game, hopefully intended for the kiddies. On-Line's hottest hit in the ANALOG offices, Oil's Well (now on ROM as well as disk) turns you into "Pac Man on a stick" with added complications. (See Pat Kelley's review in this issue.) Homew^ord is OnLine's soon-to-be-released entry into the Atari word processor market. With its special graphics and joystick capabilities, this $49.95 program is touted as being especially easy to learn and operate. 
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        A new company to the Atari market, STARFIRE GAMES, is releasing Time Machine 1 and Global Thermonuclear War.  In Time Machine, you 
pilot the fourth mission of a USAF/NASA experimental vehicle in search of the first three test pilots, who vanished into the forth dimension (you could say they had the right stuff at the wrong time!). War not only involves you and your Atari in World War III, but forces you to unscramble launching codes and to retarget the ICBMs, along with making retaliation decisions. Both games are on 48K disks. 
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        Infidel. 
Congo Bongo. 
ACTIVISION is now shipping River Raid and Kaboqm!, and IMAGIC's Moonsweeper is also available, along with Fathom, a graphics adventure. SIRIUS SOFTWARE has recently released Gruds In Space, a much better-than-average graphics adventure. And Bill Rogue's BIG FIVE SOFTWARE is ready to release Scraper Caper, a greatly expanded sequel to the adventures of Miner 2049er's Bounty Bob. 
SEGA is following up their Star Trek Simulator with a home version of the arcade hit Congo Bongo. This cartridge-based game lacks most of the screenlevels of its coin-op counterpart (only two scrolling screens). On level 1, you must avoid the green coco
ANALOG COMPUTING 
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nuts hurtled by a whacked-out gorilla at the top of a series of "cliffs." As you hop over waterfalls and avoid monkeys gone bananas, you make your way to screen number 2. This is Frogger version onehundred forty-seven, except now it's 3-D. 
BRODERBUND is gearing up to ship Lode Runner on disk, and Spare Change on disk and ROM. With more than 150 screens. Lode Runner has you wandering through passages avoiding meanies and picking up treasures. An extension of the game allows you to design your own screens and play them. Spare Change is a game with a different twist (almost a bizarre one). As an arcade owner, you must do whatever it is an arcade owner does and do it well. In Spare Change, this happens to be preventing the escape of your most popular arcade game characters. They "come to Ufe," figure it's time to split, and try to escape. It's up to you to stop'em. These two programs come after the release of Drol, one of those rare games that comes along and appears on ANALQG's lunchtime monitors in force. Be sure to read our review on page 115. 
New from EPYX is a cartridge update of Temple of Apshai called Gateway to Apshai, reviewed on page 34. Other new Epyx releases include Pitstop, Gunf ight and Seawolf. The latter two are licensed from Bally/Midway from their coin-op versions. A preview disk with demonstrations of these four games and Jumpman Jr. is available for only $2.50 from Epyx. Silicon Warrior is a ROM cartridge for one to four players, resembling a Tic-Tac-Toe game with shooting, shields, black holes and robots. Two early video games from the arcade now translated to the Atari computer are Starfire, a primitive version of a Star Raiders-type game (remember the "Exidy" bonus ship?), and Fire One, one of the first sub/ torpedo games. These come two games on a cassette or disk, as do Gunfight and Seawolf. 

        
        [image: Picture #26]
        

        ADVENTURE INTERNATIONAL has a new game in release, AREX. This machine language program by John (Rally Speedway) Anderson pits you against enemies which must be neutralized as you progress through a maze of dungeons or an open arena. This game is available on disk or cassette. 
AUey-Oops is a 16K program with 8 levels of play. A takeoff on the good ol' bowling computer games, but here you'll have to be on the lookout for beer bottles, discarded gum on the floor, and other "dangerous" obstacles. It's from ARTWORX. 
From DATAMOST comes Mr. Robot And His Robot Factory, Cohen's Tower, The Tail of Beta Lyrae, Cosmic Tunnels and Monster Smash. These five arcade games should be out by the time you read this. INHOME SOFTWARE is shipping Captain Beeble, a 16K cartridge that is definitely challenging and fun (though I would have named it "Captain System Reset"). Multiple levels with explosion-inducing surprises will keep you on the edge of screaming as you avoid all of those close calls. 
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        Silicon Warrior. 
Captain Beeble. 
Droids is one of several new software releases from TG SOFTWARE. Nightshift, Abracadabra and Ozzy's Orchard wrap up their lineup of four arcade/action games. TG also markets a joystick for left or right handed players. SCREENPLAY'S Asylum is a 3-D scrolling graphic adventure made popular on the IBM PC, and now available for Atari computers. It retails for $29.95 and runs in 48K. This company also has a Q*bert clone, Pogo Joe (only now you're hopping on cylinders, not cubes). Another arcade conversion. Blueprint from CBS ELECTRONICS, is also based on a Bally/Midway game. 
AVALON HILL'S TAC (Tactical Armor Command) is a 48K disk where you command squads of infantry and tank groups. Dino Eggs by MICROFUN is a fast action game where you are transported back to prehistoric time. Your goal is to scale to the 
ANALOG COMPUTING 
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top of cliffs containing dinosaur eggs, and bring them back to the 21st century. Death In The Caribbean, also by Microfun, is an adventure featuring highresolution graphics. 
If it's sadistic games you crave, then try THORN EMI's Ore Attack. In this cartridge you protect your castle from the Ore hoards scaling the walls on ladders. As you dodge their crossbow bolts and daggers, you discover that nice heavy rocks dropped on their heads will punch their ticket. Later you'll find that boiling oil will cook their goose, and should these medieval hoods get too close, it's headchopping time using the handy-dandy sword provided for you. Other surprises make Ore Attack a different kind of video game. 
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Queen Of Hearts. 
Another adventure converted from the Apple, Prisoner II by EDU-WARE, is based on the 1960s British TV show starring Patrick McGoohan. This challenging product is reviewed on page 62. Flight Simulator II follows up SUBLOGIC's Night Mission Pinball with an excellent representation of piloting a Piper Cherokee Archer II. 
Queen Of Hearts is a 48K disk-based pinball simulation from SSI's RAPIDFIRE division. This is one of the few pinball games that has a "tilt" feature and the ability to keep track of up to four players. DATASOFT is following up Pooyan with Dallas Quest, based on the TV series Dallas, and 3G COMPANY has a program designed to assist in predicting the outcome of horse racing. 
Adding to the growing list of practical application software titles for the Atari is The Home Accountant. CONTINENTAL SOFTWARE'S home finance package can handle upwards of 200 categories, 5 separate checking accounts, and has multiple print functions. 
The Atari Program Exchange is now offering Chris Crawford's Excalibur, an adventure/role playing 
scenario in which you are King Arthur, the ruler of Camelot. Though loaded with music, graphics and animation, the real star of this program is the aspect of humanity — morals and chivalry play an important part in the game play. Retail cost is $29.95 and requires 48K, disk drive, and a joystick. Also released recently from APX is Atspeller, a spelling checker for the AtariWriter Word Processing cartridge. This program requires a 32K disk system and lists at $39.95. A list in the programs "dictionary" contains 30,000 words, to check against your saved text files. 
Translator Disk: a new hope. 
For those of you who purchased a 600XL, 800XL, or 1200XL and have had trouble running software, this disk (available from Atari) should end your problems. When booted up. The Translator Disk "flips away" the operating system in your XL Computer and replaces it with that of the 400/800 series computers. This rids the computer of any incompatibility problems, but remember — you have to boot this disk up every time a new program is to be used. 
New programs to give you the smarts. 
Educational software is moving into the marketplace at the same rate games have. UNICORN SOFTWARE has four titles covering the full span of ages (1 through adult): Funbunch, Ships Ahoy, Ten Little Robots and Race Car 'Rithmetic. KOALA TECHNOLOGIES has several learning programs designed for their KoalaPad touch tablet that are oriented towards the younger set. Coloring Book, Spider Eater and Spellicopter will utilize games to teach their subjects in an entertaining manner which appeals to children. DESIGNWARE, the developer of Spellicopter, also markets Math Maze and Creature Creator for the Atari. Both educational games feature graphics to add excitement to the learning. 
A new company to the educational market, CAROUSEL SOFTWARE, has introduced three new products: Telly The Turtle, an expanded turtle graphics package; Simulated Computer II, a nice program that uses graphics to demonstrate how computers deal with the information given them; and Brain Strainers, comprising three separate games. From MAXIMUS comes Storyline and Safetyline, a pair of disk-based educational packages that combine animation, music and a separate cassette soundtrack. Storyline puts the young computer user in the fairytale stories of Rumpelstiltskin and The Ugly Duckling, while Safetyline teaches safety through the character of Max the Cat. Both programs run in 48K. 
Adding to their ever-growing list of programs, DORSETT EDUCATIONAL SYSTEMS now has 
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over 60 courses covering a wide range of topics including reading and comprehension, electronics, accounting, business and a broad variety of math skills. JAY GEE is now shipping Attack Of The Spelling Bees, an arcade-style learning game where you guide your bee over letters, and "shoot" them to certain parts of the screen to complete words. This follows their previously released Devils Dare, a computerized version of the old Japanese "board" game, Go-Moku. 
Just in time to compete with the troubled Coleco Adam comes Atari's "Programming System" All-InOne Pak. This package includes a 16K 600XL Computer, 1010 Program Recorder, five cassettes comprising the Invitation to Programming series (with appropriate workbooks), and two books: Inside Atari BASIC and loi Programming Tips & Tricks (with its own cassette). 
The "Writing System" All-In-One Pak is made up of the 600XL, 1027 Letter Quality Printer (with stationery), the AtariWriter word processing cartridge, and the book One Way to Better Writing. 
Finally, there is the "Entertainment System" AllIn-One Pak, including Donkey Kong, the newly released Ms. Pacman cartridge, two joysticks and (not surprisingly) the 600XL. Also included is a booklet. Inside Secrets (tricks to improve your game scores) and a cartridge storage case. Prices are $379.95 for the Programmer, $599.95 for the Writer and $299.95 for the Entertainer. 
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        Ms. Pac-Man. 
Shipping (finally!) is Atari's Communicator II Package. This consists of the 835 Direct Connect Modem, Telelink II cartridge, and several free hours on The Source, Dow Jones and CompuServe networks. Telelink II features fine scrolling, a display buffer, autodialing from the keyboard, and can store and transmit (at the touch of a key) your log-on sequence, including password. Look for Charles Bachand's review of this system in an upcoming issue of ANALOG. List price is $279.95. D 
Your "ONE STOP" Source for Computer Books 
You can rely on PACE for ONE STOP shopping for all your Microcomputer needs. We have thousands of books, programs and accessories—covering all the major brands of computers—even 60 different magazines! The ONE STOP friendly store. 
VISA/MASTERCARD ORDERS CALL(312) 595-3860 
BOOKS ON THE ATARI^     |      BOOKS ON THE ATARI* 
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        n EASY GUIDE TO 400/800 4795-000125   160Pgs $   7.95 
n BASIC EXERCISES 4795-000101   251 Pgs $12.95 
D YOUR FIRST PROGRAM 4795-000130   1 50 Pgs S   9.95 
D COMPUTEl's 1st BOOK of ATARI 4105-000000   184 Pgs $12.95 
D INSIDE ATARI DOS 4105-000002   108 Pgs $19.95 
D COMPUTEl's 2nd Book of ATARI 4105-000006  250 Pgs $12.95 
a COMPUTEl's 1st BOOK of ATARI 
GRAPHICS 4105-000008  248 Pgs $12.95 
Q MAPPING THE ATARI Explanations of Atari memory locations (400/800) 4105-000009   194 Pgs $14.95 
D ATARI BASIC SOURCEBOOK      ' 4105-000015  296 Pgs $12.95 
□ COMPUTEl's 1 St BOOK of ATARI 
GAMES 4105-000014  232 Pgs $12.95 
D COMPUTERS FOR KIDS - ATARI 41980OOO22  72 Pgs $   4.95 
D THE CREATIVE ATARI How-To for tfie beginner or expert. 4198-000034 243 Pgs $15.95 
D 31  NEW ATARI PROGRAMS FOR 
HOME, SCHOOLAND OFFICE 4080-000018 95 Pgs $   8.95 
DIOI PROGRAMMING TIPS AND 
TRICKS FOR THE ATARI 4080-000022   126 Pgs $   8.95 
D STIMULATING SIMULATIONS 
for the ATARI 4410-005197   llSPgs $   6.50 
□ ATARI IN WONDERLAND 22programs for learning and fun. 4410-005771 139 Pgs $ 9.95 D YOUR ATARI COMPUTER Complete tiow-to guide book. 4665-000065 458 Pgs SI 7.95 D ATARI GAMES & RECREATIONS BASIC tectiniques & educational games 4690-000242 338 Pgs $14.95 n ATARI PILOT FOR BEGINNERS 4690-000301 229 Pgs $14.95 D INSIDE ATARI BASIC 4690-003082 183 Pgs $12.95 D THE VISICALC BOOK FOR ATARI 4690-008393 298 Pgs $14.95 D MOSTLY BASIC: ATARI Vol #1 4760-022075 181 Pgs $12.95 D MOSTLY BASIC: ATARI Vol #2 4760-022092 $12.95 D ATARI SOUND & GRAPHICS 4925-009593 234 Pgs           $   9.95 
D PROGRAM WRITING WORKBOOK 4080-000814 $   4.95 
D 32 BASIC PROGRAMS for ATARI 
Business, educational and games. 4250-000084 $19.95 
D HANDS ON BASIC - ATARI 4525-049194 $19.95 
a KIDS S THE ATARI 4560-000055 21 9 Pgs $19.95 
a 400/800 DISK GUIDE 4665-000095 $   7.95 
D INTRO TO ATARI GRAPHICS 4665-000111 $16.95 
n THE ATARI ASSEMBLER 4690-000236 $14.95 
D ATARI: A BEGINNER'S GUIDE 4690-000271 $12.95 
D ATARI: A USER'S GUIDE 4690-000323 $15.95 
D ATARI BASIC 
4690-049791 $13.95 
D HOW TO WIN ATARI COMPUTER GAMES 4768-049558 $   8.95 
D EASY GUIDE TO 400/800 4795-000125 $   7.95 
n YOUR FIRST ATARI PROGRAM 4795-000130 S   9.95 
D ATARI BASIC 
4925-006496 $10.95 
D ATARI BASIC REFERENCE GUIDE Large card witti all BASIC info needed 4925-087041 S   2.95 
D  BASIC  EXERCISES   FOR THE 
ATARI 4795-000101   251 Pgs $12.95 
D HOWTO USE ATARI COMPUTERS: 
An Introduction to 400/800/1 200 4040-000235  65 Pgs $   2.95 
D UNDERSTANDING GRAPHICS 4040-000224 49 Pgs S   2.95 
a BASIC CODING SHEETS - Grapti sheets, pad of approx 40 stieets 4080-000806 $   2.95 
COMPUTER   DUST  COVERS 
For ATARI" D 41 08-000800 400 $11.98 
D 41 08-000810 410 $   4.98 
0 4108-000820 800 $12.98 
04108-000830 810 $   7.98 
0 4108-000845 820 $   8.98 
0 4108-000850 822 $   7.98 
0 4108-000860 825 $11.98 
0 4108-000865 825 w/rk $11.98 D 41 08-000877   1200 $11.98 
Also for: APP LE', COMMODORE', IBM", TEXAS INSTRUMENTS", RADIO SHACK* and MORE' 
NOW. . .PACE tias two stores! Our main store, at 345 East Irving Park Road in Wood Dale, just West of O'Hare Airport, (ptione 31 2-595-3860), and our new location at 1 FIRST NATIONAL PLAZA in Downtown Ctiicago, (pfione 312-372-2464). 
USE THIS AD AS YOUR HANDY ORDER FORM 
TO ORDER: Just check ttie block by ttie title of tfie book or item you want. Send, along with your NAME, STREET ADDRESS, CITY, STATE and ZIP CODE, and your Ceilified Check, fvloney Order, Personal Check (allow 2 weeks to clear), or your VISA or fulASTERCARD NUtvlBER, EXPIRATION DATE and INTERBANK NUIvlBER (Mm, Charge is $25) to: 
FT 
DEPARTMENT:  A-C LOCK BOX 328, BENSENVILLE, IL60106 micro softiuire centers Phone: (312) 595-3860 
L 
Please add S2 50 postage and handling on all orders Illinois residents add 6% tax. Foreign orders add 1 0% (Minimum $5 00), 
PLEASE SEND ME A COMPLETE BOOK * SOFTWARE LISTING FOR: 
O APPLE'   O ATARI'   D COMMODORE'   O IBM   D RADIO SHACK' OTEXAS INSTRUMENTS'   O TIMEX  /SINCLAIR'   O Other       I 
PAGE 16 
ANALOG COMPUTING 
ISSUE 16 
STARS 

        
        [image: Picture #31]
        

        16K Cassette or Disk 
by Craig Patchett 
EDITOR'S NOTE: The article accomluinyinfj, this demonstration is intended [nimarily for advanced readers. The demo progran\ itself, however, can he typed in and enjoyed by anybody. 
Stars 3D illustrates a simple 3-dimensional graphics effect, produced by moving similar objects horizontally at different speeds. It uses a couple of assembly-language "tricks" to achieve the illusion of depth as efficiently as possible. 
Listing 1 is an ATARI BASIC program that POKEs the Stars 3D routine into memory and activates it with a USR call. Listing 2 is the assemblylanguage source code, provided for programmers who want to see how the routine works. 
After entering Listing 1 and DrCHECKing it, SAVE the demo program to disk or tape and type RUN <return>. A few seconds later your screen will be filled with what appears to be 192 stars in several planes of motion. Believe it or not, the entire starfield is actually composed of only eight individual stars! 
How it's done. 
The dramatic display in Stars 3D is accomplished by using multiple LMS (Load Memory Scan) instructions in the display list. Every DL instruction has its LMS option bit set. This allows me to have the same section of memory appear in more than one place on the screen. 
When I set up the display list, I randomly pick one of the eight star memory segments and store its address in an LMS instruction. Normally, this would mean that all the stars from a given memory segment would appear at the same x-position on the screen. I avoid this by adding a random offset (0-48) to each memory address, thereby spreading the stars all over the x-range. 
If you think about the offset I'm adding, you'll realize that an offset of, say, twenty will result in a mode line with twenty "orphan bytes" on the end (see Figure 1). This difficulty is corrected by assigning 96 bytes to each star memory segment instead of 48. But this solution creates yet another problem: scrolling a star across 96 bytes when only 48 are shown will cause the star to be invisible half the time (Figure 2). My solution is to give each memory segment two stars, separated by 48 bytes. Whenever one star moves off the edge of the screen, the other star will appear at the opposite side (Figure 3). 
OFFSET = 20 
48 BYTES, ON SCREEN 
MODE LINE (48 BYTES)       20 EXTRA 
Figure L 
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48 BYTES ON SCREEN 
The star is off screen and will not appear on again until it reaches the right edge of the screen area. It must scroll 48 bytes to do this. Figure 2. 
48 BYTES ON SCREEN 
a) 
b) 
The star on the left scrolls off the screen. 48 BYTES ON SCREEN 
The star on the right scrolls on. Figure 3. 
Eight luminances. 
Each DL instruction in Stars 3D has its display list interrupt (DLI) option bit set. A small DLI service routine allows me to put a different star color on every mode line. Instead of going for a broad spectrum of colors, I decided to make each star a different shade of the same color, with slow-moving stars set to darker luminances than the fast movers. This further enhances the illusion of depth. 
No fine scrolling. 
Fine scrolling would have required handling each of the 192 mode lines separately. This takes a lot of processing time. Instead, I chose to manipulate each of the 16 stars (two in each memory segment) directly, using the 6502 ASL instruction. When a star is shifted out of one byte it falls into the next, and when it shifts out of its memory segment it is stuck onto the other end. Each memory segment has its own timer which determines how quickly the stars in that segment will appear to move. 
Those are the basics behind Stars 3D. You should be able to find any details I skipped over by studying my source code. I hope this demo will show you how an unconventional approach can lead to terrific savings in both processing time and memory (the entire program requires less than 2K, including the screen RAM), both of which are critical in today's highperformance graphics programs. D 
Listing 1. 
108 REH mtlCMMKMMlCMMKmCKXKKMKIClClCM 118   REH « STARS   3D   DEMO * 
128 REM » BY CRAIG PATCHETT » 130 REM * ANALOG COMPUTING ttl6 * 140   REM   KMMKMKMKKlCltKlCKKKKKMKMKmt 
150 REM 
160 STflRT=14336:REM * S3800 HEX 178 FOR IzSTART TO START+377 180 READ BYTE:POKE I,BYTE:NEKT I 150 ]<=USRCSTART) 
122 ST^ 32,49,56,32,145,56,169,0,141, 200,2,169,7,162,56,160,38,32,92,228,16 9,253,141,0,2 
^i?o'*SI*,i^2'56-141.1.2,169,192,141,14 
3?^i:9i:il8?f6f'"''"'"''«'"^'^^''* 
^?? ?5I* If^l41.189,62,169,59,141,2e5 
.62,162,0,142,221,62,232,189,188,62,24 
,105,48,157,189,62,189 
230 DATA 204,62,105,0,157,205,62,169,0 
'l5?'ii4'??A222,224,16,208,229,169,189 
,133,204,169,59,133,205 
If^-SS^'' 160,255,162,3,169,0,145,204,1 
36,192,255,2e8,249,202,240,5,230;2e5;7 
6,106,56,162,0,189,189 
250 DATA 62,133,204,189,205,62,133,205 
,169,64,160,0,145,204,232,224,16,208,2 
35,96,169,119,133,204,169 
IS®,'*?IS 57,133,205,169,0,141,173,63,1 
60,3,169,206,145,204,280,208,2,236,245 
,173,10,210,41,7,72 
270 DATA 170,189,111,57,174,173,63,157 
,237,62,104,238,173,63,10,170,173,10,2 
10,41,63,201,48,176,247 
280 DATA 24,125,189,62,145,204,200,208 
,2,230,205,189,205,62,105,0,145,204,28 
0,208,2,230,205,192,67 
290 DATA 208,189,169,65,145,284,200,16 
9,119,145,204,141,48,2,280,169,57,145, 
204,141,49,2,169,35,141 
300 DATA 47,2,96,174,173,63,189,237,62 
,141,10,212,141,22,208,238,173,63,64,1 
62,13,32,58,57,32 
310 DATA 50,57,162,12,32,50,57,32,50,5 
''jit^i5*ii^i222,87,57,208,248,32,50,57 
,189,99,57,157 
320 DATA 87,57,76,29,57,96,189,189,62, 
133,204,189,205,62,133,205,188,221,62, 
177,204,10,10,145,204 
330 DATA 144,15,169,1,136.192,255,288, 
2,168,47,145,204,152,157,221,62,96,8,8 
348 data'3,2,2,1,1,8.8,6,6,4,4,3,3,2,2 ,1,1,34,36,38,40,42.44.46,34,112.112,2 40 
CHECKSUM DATA (See pp. 20-24.) 
100   DATA   90,594,809,30,102,89,35,33,51 
8,627,171,627,89,283,37,4046 
250   DATA   355,705,269,975,307,668,425.3 
18,819,18,4859 
Listing 2. 
; «««««««<«««««««««<««««* 
»      STARS 3D DEMO      * 
; *   BY CRAIG PATCHEn * 
; Systen equates 
eiie ei2e 
8138 8148 8156 8168 8178 8188 8198 
8218 8228 8238 8248 8258 8268 8278 8288 
^DMCTL 
NMIEN: 
iWNDOM = 
14SYNC = 
SDLSTL 
VDSLST 
COLPFB 
COL0R4 
SETVa^ 
XI7VBL 
= f822F ■■ $D48E = $D28A ID48A = $8238 = «828e = $0816 = $82C8 = *E45C = «E462 
Zero-page equate 
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	8298 
	t 
2 
	1866 
	LDA STRTPH,X 

	6366 
	INORCT = *CC      ! ^or indirect addressing 
	1878 
	STA INDRCT+1 

	6310 
	f 
	1688 
	LDA «64 

	8328 
	«=   $3888 
	1698 
	LDY »8 

	8330 
	J 
	1168 
	STA (INDRCT),Y 

	8346 
	;   Set things going 
	1118 
	INX 

	8358 
	Initil 
	1128 
	CPX #16 

	6366 
	1138 
	»€ STRBR4 

	8378 
	JSR STRINI    ; set up stars 
	1146 
	RTS 

	8388 
	JSR DLSINI    ! set up display list 
	1158 ; 
	

	8398 
	LDA #8         ; set background color 
	1168 ; 
	Initialize display list 

	8488 
	STA C0L0R4 
	1178 ; 
	

	8418 
	LDA »7          : set up VBldiK LDX INBIMWIU 
	1188 DLSINI 

	8428 
	1196 
	LDA «DLISTi255 ; set up ^or indirect 

	8438 
	LDY «VBUWK&255 
	1288 
	STA INDRCT   ;       addressing 

	8448 
	JSR SETVBU 
	1218 
	LDA «DLI ST/256 

	8456 
	LDA IIOLI{i255 ; get DLIs going 
	1226 
	STA INDRCT+1 

	8468 
	STA yOSLST 
	1238 
	LDA «8          ; get index ready 

	8478 
	LDA «DLI/256 
	1246 
	STA INDEX 

	8488 
	STA yOSLST+l 
	1258 
	LDY US 

	8498 
	LDA #192 
	1260 DLSBR4 

	6568 
	STA (*IIEN 
	1278 
	LDA «*CE       ; miC 14, DLI, LMS line 

	8518 ALLDON 
	1286 
	STA (INDRCT),Y 

	8528 
	JMP ALLDON   1 let things run 
	1298 
	INY 

	8538 
	\ 
	1386 
	&iE DLSBRl 

	8548 
	; VBLANK routine 
	1318 
	INC INDRCT+1 

	8558 
	1 
	1328 DLSBRl 

	8546 \JB[MK 
	1336 
	LDA RANOm   ; pick star type 

	8578 
	JSR mmi   ; take care o-f star moyeraent 
	1346 
	WDtt7 

	8588 
	LDA «8          ; reset index 
	1358 
	PW 

	8598 
	ETA INDEX 
	1368 
	TAX 

	8666 
	JMP XITVBL   ; back to system 
	1378 
	LDA MANCOL,X ; tell STRCOL what color 

	8616 
	! 
	1388 
	LDX INDK     ; this line is 

	8626 
	; Initialize stars 
	1398 
	STA STRCOL,X 

	8638 
	% 
	1488 
	PLA 

	8646 STRINI 
	1416 
	INC INDEX 

	8656 
	LDA «STRLfN&255 | set up STRTPL/H arrays 
	1426 
	ASL A           ; times two so we skip over 

	8668 
	STA STRTPL 
	1438 
	TAX               i two screen widths... 

	8678 
	LDA 8STRLIN.'256 
	1448 DLSBR2 

	8688 
	STA STRTPH 
	1458 
	LDA RANDOM   : pick random of-fset into 

	8698 
	LDX #6 
	1468 
	AND 1(63        ;     line 

	8788 
	STX STRPOS 
	1478 
	CMP #48        ; make sure it's less than 

	8718 
	INX 
	1488 
	BCS DLSBR2   :     a screen width 

	8728 
	STRBRl 
	1498 
	CLC 

	8738 
	LDA STRTPL-1,X ; make each address a screen 
	1568 
	ADC STRTPL.X ; ...here instead of one STA (INDRCf),Y ; put it into display list 

	8748 
	CLC               ;      width more than the one 
	1518 

	8758 
	ADC m        ;       before 
	1528 
	INY 

	8768 
	STA STRTPL,X' 
	1536 
	m£ DLSBR5 

	8778 
	LDA STRTPH-1,X 
	1546 
	INC INDRCT+! 

	8788 
	ADC U 
	1556 DLSBR5 

	8798 
	STA STRTPH,X 
	1566 
	LDA STRTPH,X 

	8888 
	LDA «8 
	1578 
	ADC «8 

	6818 
	STA STRPOS,X 
	1586 
	STA (1NDRCT),Y 

	8828 
	INX 
	1598 
	INY 

	8838 
	CPX «16 
	1686 
	B€ DLSBR6 

	8848 
	mE STRBRl 
	1618 
	INC INDRCT+I 

	8856 
	LDA 1ISTRLM255 ; clear star ineinory 
	1628 DLSBR6 

	8866 
	STA INORCT 
	1636 
	CPY 1167        ; 192 lines done, finish up 

	8870 
	LDA #STRLIN/256 
	1646 
	&JE DLSBR4 

	6388 
	STA INDRCT+1 
	1658 
	LDA #$41 

	8398 8988 
	LDY #255 LDX «3 
	1660 1678 
	STA (INDRCT),Y INY 

	8918 
	LDA #8 
	1688 
	LDA «DLISTi255 

	6928 
	STRBR2 
	1698 
	STA (INDRCT),Y 

	8958 
	STA (INORCT),Y 
	1760 
	STA SDLSTL 

	8946 
	DEY 
	1716 
	INY 

	8958 
	CPY 1255 
	1728 
	LDA #DL1ST/256 

	8968 
	^E STRBR2 
	1736 
	STA (INDRCT),Y 

	8978 
	DEX 
	1746 
	STA SDLSTL+1 

	0988 
	BEQ STRBR3 
	1758 
	LDA #$23      ; give us a wide screen 

	e9?B 
	INC INDRCT+1 
	1766 
	STA SDMCTL 

	1806 
	JMP STRBR2 
	1776 
	RTS 

	1918 STRBR3 
	1786 : 
	

	1626 1836 
	LDX M          ; give each line a star 3TRBR4 
	1798 ; 1868 ; 
	Display list interrupt routine 

	1848 
	LDA STRTPL,X 
	1816 DLl 

	1858 
	STA INDRCT 
	1828 
	LDX INDEX     ; what line are we on? 


1838 1848 1858 1868 1870 1888 1898 1988 1918 1928 1939 1948 1958 1968 1979 1988 1998 2888 2818 2828 2838 2848 2858 2868 2878 2888 2898 2188 2118 2128 2138 2148 2158 2168 2178 2188 2198 2288 2218 2228 2238 2248 2258 2268 2279 2280 2298 2380 2318 2328 2330 2348 2358 2360 2370 2388 2398 2400 2410 2428 2438 2448 2458 2460 2470 2488 2498 2508 2519 2520 2538 2548 2550 2560 2579 2588 2590 2680 
LDA STRCOL,X ; load this line's color 
; wait -for end o-f last 1 ine 
; store color 
; get ready -for next 1 ine 
; move fastest star ; and its twin 
; -for the rest... 
STA USYNC STA COLPF0 INC INDEX RTI 
; Timer routine 
I^TDUN 
LDX #13 
JSR SCROLL 
JSR SCROLL 
LDX «12 
JSR SCROLL 
JSR SCROLL CNTBRl 
DEX 
BMI CNTRET 
DEC TIMER,X ; ...countdown timer 
m£ CNTBRl 
JSR SCROLL ; scroll if ready 
LDA T1MARY,X ; and reset timer 
STA TIHER.X 
JMP CNTBRl CNTRET 
RTS 
■ 
I Star scroll routine 
SCROLL 
LDA STRTPL,X ; set up for indirect addressing 
STA INDRCT 
LDA STRTPH.X 
STA INDRCT+1 
LDY STRPQS.X ; get star position 
LDA (INDRCt),Y : get byte with star in it 
ASL A    ; Shift star left one 
ASL A 
STA (INDRCT),Y ; put it back 
BCC SCRBRl ; did it fail off byte? 
LDA 111   ; if 50, put it in next one 
DEr 
CPY 1(255       ; did it fall off screen? 
BNE SCRBR2 
LDY S47   ; if so, put it on other end SCRBR2 
STA (1N0RCT),Y 
TYA 
STA STRPOS,X ; reraenber where it is now SCRBRl 
RTS 
ilMER 
.BYTE 8,8,6,6,4,4 ; timers for scrolling 
.BYTE 3,3,2,2,1,1 TIWRY 
.BYTE 8,8,6,6,4,4 ; values to reset timers 
.BYTE 3,3,2,2,1,1 hWNCOL 
.BYTE $22,$24,$26 ; star colors 
.BYTE $28,$2A,$2C 
.BYTE $2E,$22 
5list 
.BYTE $7fl,*70,*F9 ; display list «=   «+579 
J+763 
STRLIN 
«= STRTPL 
»=   «+16 STRTPH 
♦=   *+16 STRPOS 
*=   J+16 STRCOL 
»=   *+192 INDEX 
«=   »+l 
star (screen) memory addresses of beginning of each star line position of star on line color of each 1ine used to index into STRCOL 
Presents: (^    M e Q a H i   t 
Me Q 3lF on t 
The   Complete   Program  Lister and  Graphics  Durriper
By  Randy  DelliriQer  and Richard Roqnlie <XLENT■' s  Star  Proorarrimeps) 
Alloys you to list ALL control and OKBl characters to your i>rinttr in any of KIKE foots provided, or create your om vith any foot editor. 
Dump your GRAPHICS 8 screens (created irtth Hicro Painter, etc.] to the printer in any of THREE sizes (garter, half, and full paye.) 
For use with Prowriter, KEC or Epson w/ Graftrax printers 48K   disk   onlSJi      SfJL^.^S 
____ OMPUTER 
SJssisted 
©ATH 
Ij^ROGRAM 
X 
by 
Johnny 
Masuda 
Orioinally written for Johnny's daughter, this is tbe'BEST isath drill proorani written lor the ATARI. Easily played by eiereentary students. Multiple skill levels make it a challenge to older children Use  your  keyboard or  joystick. 
32K  disk  or   tape     onX n^f     S^i^.-^^s 
AAAAAAAAA 
Mode     Mixer"      1 •& 2 
by Margie Bliss and Jerry Kwit 
Lets you combine all ATARI qraphics modes to create custom display lists. Mode Mixer 1 qenerates ERROR-FREE BASIC code for insertion into your programs. Mode Mixer 2 qenerates the actual Display List. Includes FREE strategic warship game Excellent   tutorial     style  documentation 
48K  d i sk     o n 1 !W     S^ .1. -a- . -^ S 
Add *2.00 for Shippinq and Handlinq 
Add *1.50 for- C.OTD. orders 
VA residents add 4V; sales tax 
Send Check or Money Order to: XLENT Software P.O. Box 5228 Spr ingf ield, UA 22150 
24-Hour Phone:  <703) 644-8S8J 
Dealer Inquiries Welcome 
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D:CHECK 2 
16K Disk 
by Istvan Mohos and Tom Hudson 
When typing programs into your computer from ANALOG Computing, there is always a chance of making a mistake. D:CHECK2 will help you find such errors very easily. Type in the accompanying program and SAVE it. Follow the instructions below to check D:CHECK2 as you would any other program. 
CHECKing your typing. 
1. Type in the program listing desired from the magazine. Visually check it for obvious errors (missing lines, etc.) 
2. LIST the program to be checked to disk. Use the command: 
LI5T   ■■D:PROGNAME" 
3. LOAD D:CHECK2 and RUN it. 
4. D:CHECK2 will ask for a filename. Respond: 
D:PROGNAHE and press RETURN. 
5. D:CHECK2 will ask for an issue number. Just type the issue number and press RETURN. 
6. D:CHECK2 will execute. The screen will go black in order to speed up the program. 
7. When D:CHECK2 finishes, it will display final instructions. At this time you should type NEW and press RETURN. 
8. When D:CHECK2 executed, it created a BASIC file on disk called BUG. ENTER it into your computer with the command: 
ENTER   "D:BUG" This   file   should   match   the   "CHECKSUM DATA" printed after the program listing you are checking.  The following example shows how to check for errors. 
Magazine checksum data. 
285,633,442,453,23,31,2957 
168   bara   82,34,64,73,347,195,287,84,is 
6,368,59,40,98,9,342,2382 
318   DflTft   65,356,181,25,547 
D:CHECK2 output. 
le DftTfl 34,455,234,22,55,38,244,45,114 
,285,633,442,453,23,31,3188 
168 DflTfl 82,94,64,73,347,199,287,84,15 
6,368,59,48,98,9,342,2382 
318 DftTfl 65,181,34,288 
Each line of the program being checked has its own checksum value. If any characters in the line are incorrect, the checksum value will be different from the corresponding value in the magazine. The checksum data is set up so that there are 15 checksum values in each line, with the I6th value containing the total of the checksums. 
The line number of the checksum line tells which line number is first in the checksum group. In the example above, the first line checked in the first checksum line is 10, and its checksum is 34. The first line checked in the second checksum line is 160, and its checksum is 82. The first line checked in the third checksum line is 310, and its checksum is 65. 
Let's assume the CHECKSUM DATA above was listed in the magazine, and you typed in the program and checked it with D:CHECK2. 
The first thing to do would be to look at the total of the values in the first line. This value should be 2957, as shown in the magazine CHECKSUM DATA. However, in the results in the BUG file, the total is 3108. This means that there is an error in the 15 checksum values in this line. Comparing the magazine checksums to the BUG checksums, we find that the seventh checksum is 244 in the BUG data, and should be 93. This means that there is an error in the seventh line of the program. Note the error and continue checking. The rest of the line is correct, so we go on to the second line. 
Now we check the total of the second line of checksum data. The total of 2302 in our BUG file matches the total in the magazine, so we can go on to the third checksum line. 
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The third checksum line is different from the others in that it only checks four lines. This is because it is at the end of the program, and the program did not have an even multiple of 15 lines. The line is checked the same as the others. As you can see, the total of the line should be 547, but is only 200 in the BUG file. Looking at the BUG file, you will notice that there is one less checksum value (the 356 in the magazine checksum data). This means that the first line in the program after line 310 is missing. The last checksum in this line is also incorrect. It is a 34 and should be 25. This means that the third line after line 310 in the program is incorrect. 
To summarize, there were 3 errors in the program we checked. Two errors were caused by mistakes in the lines, and a third appeared because a whole line was missing. 
Once you have noted all errors, type NEW and press RETURN. This erases the D:CHECK2 program. Next, bring the program being checked into memory by typing: 
ENTER   "DiPROGMftHE" 
If the program had errors, correct the lines in error. If there were no errors, the program is correct and ready to run. D 
le REM 33133 DEBUGGING AXD 
BY  I5TUAM M0H05 20 HEM UER5I0N 2 MODS BY TOM HUDSON 38 GRAPHICS 8:? :? "This run will LIST 
data stateiwnts   with the nane: UHM , to the disk." 
48 ? :? "The rinra DATA is created by ew aluating each character of a user prog ran,    LiSTed to disk.":? 58 DIM FI5C15J 68 CLOSE ttl:? "ENTER FILENAME";:INPUT 
FI$ 
78 PIK=PEEKC559J :Zre:REM [*liL-JH:1A« 
88 ? :? "ENTER ISSUE NUMBER";:TRftP 88: 
INPUT ISSUE 
90 TRAP e0:OPEN ttl,4,8,FlS 
106 ON K GOTO 180,288 
110 ? "«":? "DISABLING SCREEN...STAND 
BY...":FOR 1=1 TO 880:NEKT I:POKE 559, 
Z:REM debug before poking 
120 LINECOUNT=Z:DIM lStl26J 
130 TRAP 158:INPUT ttl;IS:LINECOUNT=LIN 
ECOUNT+1 
140 GOTO 130 
150 CLOSE ttl:Q=INTtLINEC0UNT/15}:DIM C 
CLINEC0UHT3,RCQJ,SSC53:IF CLINECOUNT^Z 
OR 1S=""J THEN 530 160 IF ASCtlSCl,lJ3<48 OR ASCClSfl,lJJ >57 THEN 538 178 K=:l:GOTO 98 
180 RANGE::Z:LINE=Z:FOR 1=1 TO 5:S5CI,I )=" ":NEXT I 190 COUNT=Z 
2©0 INPUT tti;lS:T=l:COUNT=COUNT+l 210 IF I5CT,TJ<>" " THEN SSIT,T3=ISfT, T3 :T=T+l:60T0 218 220 LINE=UAL(SS3 
230 R(RANGE]=LINE:RaNGE=RANGE+l 240 TRAP 270:INPUT ttl;l5 
250 COUNT=COUNT+l:IF C0UNT=15 THEN 198 260 GOTO 240 
270 CLOSE «l:K=2:G0T0 98 280 FOR 1=1 TO LINECOUNT:CHECKSUM=Z 
298 GET ttl, NUMBER :PRODUCT=X#NUI«ER: CHE 
CKSUM=CHECKSUM+PROOUCT:K=X+l:IF H=4 TH 
EN H=l 
300 IF NUMBER=155 THEN 328 
310 GOTO 298 
328 CHECKSUM=CHECKSUM-1000»INT CCHECKSU 
M/100O):CtI3=CHECKSUM:IF ISSUE>9 THEN 
K=2 
330 NEXT I 
348 CLOSE ttl:OPEN ttl,8,0,"0:BUG":LINE= 
RCZ):ITEM=Z 
358 C0UNT=15:T0TAL=Z:IF LINEC0UNT<15 T 
HEN COUNT=LINECOUNT 
360 PRINT »l;LIHE;" DATA "; 
370 FOR 1=1 TO COUNT:DATUM=C(i5»ITEM+I 
J:PRINT ttl;DATUM;","::TOTAL=TOTAL+DATU 
M:NEXT I 
380 PRINT ttl;TOTAL 
390 ITEM=ITEM+l:LINEC0UNT=LINEC0UNT-15 
:IF LINECOUNKl THEN 420 
400 LINE=RCITEMJ 
410 GOTO 350 
420 CLOSE ttl:POKE 559,PIK 
438 ? "M3T0 check f^lB data against pri 
nted    data statements, type NEW. Th 
en type:" 
448 ? "ENTER "; CHRS 134) ; "D: BUGGHEDE! . 
Type LIST after the READY proMpt." 
450 ? :? "The line nuMber of each data statenentcoincides with the first lin e of the" 
460 ? "user prograi* which the data sta tement evaluates." 
470 ? "NUHbers within each data state« ent   represent consecutive lines of the   user progran." 480 ? "The last nuwber is the total." 490 ? :? "Check the Ifet-H nuMber of eac h state-  Ment against the printed ver sion;" 
580 ? "only in case of a discrepancy c heck each nunber in the data statewe nt." 
510 ? "Make note of the lines containi ng the bugs. Then ENTER ";CHRSC34J;"D: yourprogldlUild:)" 
528 ? "to Make the corrections.":END 530 POKE 559,PIK:? "isiS":? "Your typedin prograi* was not properlyLISTed to d isk." 
540 ? :? "Please list your progran to disk, thenRUN ";CHRSt34);"D:CHECK";CHR SC34J;" again.":CLR :END 
CHECKSUM DATA 
18 DATA 44,815,767,524,686,389,806,850 
,86,721,921,593,591,784,974,9471 
168 DATA 482,125,389,696,567,797,442,5 
61,238,89,717,216,943,541,299,7994 
318 DATA 719,711,741,427,244,435,288,5 
84,553,441,711,499,803,322,515,7993 
468 DATA 246,684,486,232,123,700,488,7 
74,588,4145 
(For Atari cassette owners who wish to co7\firm the accuracy of their programs, see C:CHECK, next page.) 
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C:CHECK 
16K Cassette 
by Istvan Mohos and Tom Hudson 
When typing programs into your computer from ANALOG Computing, there is always a chance of making a mistake. C:CHECK will help you find such errors very easily. Type in the accompanying program and SAVE it. Follow the instructions below to check C:CHECK as you would any other program. 
CHECKing your typing. 
1. Type in the program listing from the magazine. Visually check it for obvious errors (missing lines, etc.). 
2. LIST the program to be checked to cassette. Use the command: 
LIST "C:" 
3. LOAD C:CHECK and RUN it. 
4. C:CHECK will ask you ifyou want the output to go to the screen or printer. Type S for screen or P for printer and press RETURN. 
5. C:CHECK will ask for an issue number. Just type the issue number and press RETURN. 
6. Position the tape to the beginning of the program to be checked and press PLAY on the program recorder. Press RETURN. 
7. C:CHECK will begin reading the program from tape and generate a checksum table. This data should mpcch the "CHECKSUM DATA" printed after the program listing you are checking. The following example shows how to check for errors. 
Magazine checksum data. 
18   DflTA   34,455,234,22,55,38,93,45,114, 
285,633,442,453,23,31,2957 
168   DAXa   82,94,64,73,347,199,287,84,15 
6,368,59,40,98,9,342,2382 
319   DOTfl   65,356,101,25,547 
• 
C:CHECK output. 
10 DflTfl 34,455,234,22,55,38,244,45,114 
,285,633,442,453,23,31,3108 
160 DflTft 82,94,64,73,347,199,287,84,15 
6,368,59,40,98,9,342,2302 
310 DftTfl 65,101,34,200 
Each line of the program being checked has its own checksum value. If any characters in the line are incorrect, the checksum value will be different from the corresponding value in the magazine. The checksum data is set up so that there are 15 checksum values in each line with the 16th value containing the total of the checksums. 
The line number of the checksum line tells which line number is first in the checksum group. In the example above, the first line checked in the checksum line is 10, and its checksum is 34. The first line checked in the second checksum line is 160, and its checksum is 82. The first line checked in the third checksum line is 310, and its checksum is 65. 
Let's assume the CHECKSUM DATA above was listed in the magazine, and you typed in the program and checked it with C:CHECK. 
The first thing to do would be to look at the total of the values in the first line. This value should be 2957, as shown in the magazine CHECKSUM DATA. However, in the results in the C:CHECK output, the total is 3108. This means that there is an error in the 15 checksum values in this line. Comparing the magazine checksums to the C:CHECK output, we find that the seventh checksum is 244 in the C:CHECK data, and should be 93. This means that there is an error in the seventh line of the program. Note the error and continue checking. The rest of the line is correct, so we go on to the second line. 
Now we check the total of the second line of checksum data. The total of 2302 in our CrCHECK data matches the total in the magazine, so we can go on to the third checksum line. 
The third checksum line is different from the others in that it only checks four lines. This is because it is at the end of the program, and the program did not have an even multiple of 15 lines. The line is checked the same as the others. As you can see, the total of the line should be 547, but is only 200 in the C:CHECK data. Looking at the 
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C:CHECK output, you will notice that there is one less checksum value (the 356 in the magazine checksum data). This means that the first line in the program after line 310 is missing. The last checksum in this line is also incorrect. It is a 34 and should be 25. This means that the third line after line 310 in the program is incorrect. 
To summarize, there were 3 errors in the program we checked. Two errors were caused by mistakes in the lines, and a third appeared because a whole line was missing. 
Once you have noted all errors, type NEW and press    RETURN.    This    erases    the    C:CHECK program. Next, bring the program being checked into memory by positioning the tape and typing: ENTER "C:" 
If the program had errors, correct the lines in error. If there were no errors, the program is correct and ready to run. D 
Basic listing. 
CHECKSUM DATA 
258   DATA   764,922,11,168,375,783,384,25 9.534,898,875,136,732,361,7114 
188 REM li'.lM'A  DEBUGGING AID 
BY  ISTUAN M0H05 118 REM VERSION 2 MODS AND CASSETTE 128 REM VERSION BY TOM HUDSON 138 GRAPHICS 8:? :? "This run will LIS T data statewents   to the screen or printer," 
148 ? :? "This DATA is created by eval uating each character of a user pro graM, LISTed to tape.":? 158 DIM 0UTS(13,IS(128J,CRS{1J 168 ? "OUTPUT TO ^REEN OR [3BINTER";:I NPUT OUTS:IF OUT$<>"S" AND OUTS<>"P" T HEN 168 
178 IF OUTS="S" THEN OPEN »2,8,8,"E:": GOTO 288 
188 CLOSE tt2:? "QREADY PRINTER AND PRE SS amDni";: INPUT CR$ 198 TRAP 188:0PEN a2,8,8,"P:" 288 ? :? "ENTER ISSUE NUMBER";:TRAP 28 
8:INPUT ISSUE 
218 ? :? "READY TAPE AND PRESS UillLLI" 
; :OPEN t»l,4,8,"C:":? :? 
228 Z=e:LINEC0UNT=Z:PLIN=Z:X=2 
238 TRAP 348:INPUT ttl,IS:LINECOUNT=LIN 
ECOUNTfl:LINUM=VAL CIS tl.5J) 
248 NLCKrNLCK+l:IF NLCKM AND NLCK<16 
THEN 298 
258 IF LINECOUNT::l THEN 288 
268 ? »2;TOTAL:NLCK-1 
278 IF 0UTS="S" THEN_PLIN£PLIN+1:IF PL 
IN=18 THEN ? "PRESS l:l*<ll;i;i TO CONTINUE 
"; :INPUT CRS:PLIN=8 
288 TOTAL=Z:? tt2;LIMUM;" DATA •'; 
298 CHKSUM=Z:IF IS5UE>9 THEN X=2 
388 FOR 1=1 TO LEN(ISJ:PRODUCT=X»ASCCI 
S CI,13):CHKSUM=CHKSUM+PRODUCT:X=K+1:IF 
X=4 THEN X=l 318 NEXT I:CHKSUM=CHKSUM+X*155:X=X+l:I F X=4 THEN X=l 
328 CHKSUM=CHKSUM-1888»INT CCHKSUM/1888 1 
338 ? tt2;CHKSUMj",";:TOTAL=TOTAL+CHKSU M:GOTO 238 
348 CLOSE »l:IF LINECOUNT=Z THEN 378 358 ? tt2jT0TAL 368 CLOSE tt2:END 
378 ? "US":? "Your typed-in program wa s not properlyLISTed to tape." 388 ? :? "Please LIST your program to tape, thenRUN ";CHRSC34);"CHECK";CHRSC 34);" again.":CL05E tt2:CLR :EHD 
WANT 
TO 
SUBSCRIBE? 
CALL 
TOLL FREE 
1-800-345-8112 
In Penna. 1-800-662-2444 
	
	
	^^^ 

	
	PERSONAL 
	

	• IMPROVEMENT 
• CONFIDENCE 
• KNOWLEDGE 
•ADVANCEMENT 

	LEARNIT 

	THE C-O-M-P-U-T-E-R-I-Z-E-D '♦Kflashcard method of learning «t4' 

	• FACTS   •KNOWLEDGE  •ANSWERS 

	^ can be entered then brought back to help you learn , remember ft anoctate 
^ an ingenious HINJ feature helps you recall & associate by giving only selected parts of a fact or answer whenever you ask for it 
^ cards can be used in reverse order, back side shown first, (excellant for engllsh4»foreign language learning) 
^ cards can be sorted, changed, erased, added, stored & more 
^ vou select either self or computer scoring 
♦ missed cards can be  selected out for rerun as often as you decide 
will run on Apple 11+   with 48k or Apple He 

	send $26.95 (postage included) for disc & manual to TELEMETRICS p.o. box 606 Arab, Al. 35016 
—Alabama residents add$1.75 sales taxi^ 

	
	
	^^ 
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        by Braden E. Griffin, M.D. 
I find myself in a quandary. An abundance of excellent educational software is sitting by my computer, but because of limited magazine space and time, much of it cannot be reviewed. New products will get a cursory review (no pun intended) in a monthly column by Lee Pappas. In-depth evaluation of selected educational programs will appear in this space. 
Now that the weather is worsening, I have greater access to my expert testers. It is impossible to get a fourteen year old boy or an eleven year old girl, with or without their friends, into the house when it is nice outside. The same is true for the pre-schoolers in my neighborhood, who are usually quite excited to come in and try Dr. Brad's new game. Once in the house and with homework out of the way, all I have to compete with is The A Team or Archon. Not only is a child's response essential in evaluating educational software, it makes the entire process easier. Their grasp of a program's goals and mechanics is infinitely superior to mine. Play testing, or "learn testing" with formulation of an opinion on a product, has been an added educational experience for them. 
I am beginning to get a feel about providing a useful service to readers without showing productspecific bias. I would not like to ignore a good program because a brand new, sparkling educational 
package of a similar nature just arrived. For the moment, I would like to work on a theme concept for each month's column. Examples might include the following: math, language skills, typing tutors, geography, computer literacy, "oldies but goodies," and adventures. Reviewing programs of similar theme in the same issue may provide readers with a better idea of which ones meet their needs. In addition to the theme-related reviews, a "wild card" selection will be reviewed. This will be a product which does not fit into a particular theme, or one so good that I cannot wait to tell you about it. It also provides the editors with an opportunity to cut back on my column when there is a space crunch. If a wild card selection does not appear in a column, it should surface sooner or later. 
Suggestions for specific themes or other comments concerning this column would be appreciated. (I already have a copy of Strunk and White's The Elements of Style, thank you.) Being in a bit of a vacuum, I have the urge to yell out, "Hey Mom! How'm I doing?" 
Ars gratia artis. 
I'm not going to try to convince you of the importance of art in education. Nor am I going to discuss computer art and whether it has merit. Once past 
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the age of fingerpainting, many of us have ceased expressing ourselves artistically. The programs reviewed here will rekindle those hidden talents in the older of us, and initiate the same in the young. We can create a masterpiece.... or not. Still, no paper is wasted. Proposition #X has resulted in the reduction, even elimination, of art and music education in many of our schools. Although the prospects look gloomy, these computerized ventures into the world of art offer some hope. 
Three recently available art programs will be evaluated and compared. I will try to highlight the unique capabilities of each. 
All three programs have similar basic functions. An integral part of each program is the MENU. The menus of Micro Illustrator and Fun With Art consist of graphic representations of the various functions accessed by the cursor. Paint has a menu with alphabetic characters as mnemonics to delineate its different modes. The menus are extremely conducive to quick and easy manipulation of several graphic techniques. The ease with which one alternates between the drawing screen and menu and the ability to select different design modes "on the fly" eliminate much potential frustration. Any child of school age can sit down and immediately begin using and enjoying any of these three programs. 
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Micro Illustrator. 
The ability to DRAW is central to any program of this type. Use of the KoalaPad Touch Tablet makes Micro Illustrator unique. Although the other two use joysticks. Fun With Art is more like drawing with a pen or pencil, while Paint gives the feeling of painting with a brush. Several brush stroke widths and a number of different styles of brush tips are available to budding artists. ERASING is simple, but protected from accidental loss by requiring a confirmatory "yes" to the now classic "Are you sure?" from the computer. Other common features include modes which FRAME or outline, draw a 
straight LINE between two points, and draw CIRCLES and RECTANGLES of different sizes. The FILL command allows one to fill a geometric shape with an endless variety of colors or designs. Not only is this a powerful tool, but it is great fun to watch as one fills distinct areas with brilliant colors. 
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Paint. 
If drawing is a manifestation of the body, then most certainly color is the soul. The capacity to select from one hundred and twenty-eight colors and explore various color combinations within the same picture is a prime example of the flexibility of these programs. Mixing colors, varying shades, and altering background colors with a variety of textures and patterns set this apart from conventional art. 
The ZOOM or magnifying mode gives one the opportunity to view and alter a picture one pixel at a time. This feature allows for meticulous detail. It is remarkable to see a picture or design up close and notice how it differs with the change of perspective. The work of the French Impressionists with pointillism is brought into (or out of) focus, and adds to one's appreciation of their work. 
Paint's pictures can be stored only on diskettes, while the other two offer both tape and diskette storage capabilities. These utilities are easily accessed from the menu and permit formatting a disk at any point. None has the ability to produce a hard copy with a printer. Micro Illustrator and Fun With Art include information on the use of the created pictures with other programs. There is extensive documentation and even a tutorial on disk covering programming techniques included with the KoalaPad Touch Tablet. 
Different Strokes. 
When Yogi Berra's son. Dale, was asked abouthis father's knack for malapropisms and his own seemingly genetic predisposition to the same, he replied, "Our similarities are different!" The advantages and disadvantages of each of these programs 
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will be discussed. Any mention of unique features refers only to the comparison of the three programs at hand. 
Fun With Art. This cartridge-based program does not offer a large variety of brush styles. Color selection and change are a little more burdensome than with the other two. However, it is the only one of the three to have a text mode with which large or small sized letters are typed on the screen. It also has the singular capability of transferring parts of a picture(blocks) to another portion of the screen. Saving just a segment of a picture to tape or disk is possible only with this product. 
Fun   Nith   Art 
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Fun With Art. 
The block transfer mode enables one to append an image, zoom in on a block's contents or produce a mirror image. 
The ability to set color priorities is also unique to Fun With Art. 
The four basic colors can be set to draw over or under each other, depending on their respective color height or priority. The simplicity afforded with a cartridge makes this a particularly attractive package for young children. 
Paint. 
The inability to use these pictures in other programs is a significant detraction. I suspect there is a way to accomplish this, but there is no supporting documentation for such. The lack of the mirror image makes creation of intricate, symmetrical designs difficult, if not impossible. 
There are many attributes. Eighty-one different styles and sizes of brush strokes are available. Being able to vary brush speed is a nice touch. The ability to internally or externally fill an area is found only in this program. If one wants to view a number of "paintings" sequentially, the ART SHOW function allows selection of up to twenty-four different pictures to be shown in a continuous display. 
A one hundred and forty-seven page book accompanies this program. It was written for children and is exceptional. Documentation on the use of the software is adequate. Chapters on computer functions, imaging, computer artists, and a potpourri of art history are included. The highlight of the book is the chapter entitled "Idea Shop." The twenty pages of this chapter, designed to stimulate the imagination, suggest painting a lie, or peace, or pride, or making a painting to make one dizzy. Clever and informative, this book is a real bonus. 
Micro Illustrator. 
The only negative aspect of this package is the cost. The KoalaPad Touch Tablet is a lot more expensive than a joystick, but is there ever a big difference. Drawing on the touch tablet with finger or stylus is a joy. The ability to create lines that radiate from a single point is a distinctive feature. The lines, shapes, and other images are very sharp. The best drawn circle is found here, and is as easy as pi(sic)— (sick!) to use. There is an option in the color menu which changes any single color in a picture to a moving rainbow of colors. It is a dramatic special effect. 
The mirror function may be used with most other modes and allows one to draw frames, circles, rays, etc. and have exact replicas in all four corners. This feature, along with the fill mode and use of a variety of colors and patterns, makes for the creation of an unlimited number of distinctive designs. 
All three of these graphics programs are enjoyable and educational. They are easy enough to be used by some pre-schoolers. No one will tire of them, no matter what age. As my "testers" were rigorously performing their duties, the only problem I encountered was getting them to stop drawing with one program and get on to the next. Whether these programs develop artistic ability or just stimulate the imagination, drawing and painting with them is relaxing and fun. D 
KOALA MICRO ILLUSTRATOR KOALA TECHNOLOGIES 3100 Patrick Henry Drive Santa Clara, CA 95050 16K/32K Catridge/Disk $99.00 
PAINT 
RESTON SOFTWARE 11480 Sunset Hills Rd. Reston, VA 22090 48K(BASIC) Disk $39.95 
FUN WITH ART 
EPYX COMPUTER SOFTWARE 
1043 Kiel Court 
Sunnyvale, CA 94089 
32K Cartridge $39.95 
ATARI SINGS YOUR FAVORITE SONGS!!! 
THE Original VOICE BOX Speech Synthesizer by the ALIEN GROUP has received rove reviews: 
MICRO COMPUTING-"The VOICE" BOX injects an endearing personality to your computer. The possibilities are enormous." 
COMPUTE-"The VOICE BOX offers more human-like tones and does not blank out the screen." 
CREATIVE COMPUTING-"English text and phonetic code may be 
freely intermixed rather than requiring separate modes as is the case 
v\^ithout exception with every other speech system. A mode called 
talking face displays an animated face with impressive lip sync 
animation." 
ANTIC-"There is a great potential for teaching children to spell and |i i 
an added dimension to games overall. I believe the VOICE BOX is 
well worth the price tag." 
ANAL£)G-"For AlARI owners who want to add speeth to their 
programs, the Alien Group VOICE BOX is probably the best ' 
choice." 
POPULAR SCIENCE-"The speech quality is excellent. Besides 
creating speech, the software has a bit of fun with graphics." 
and on the new VOICE BOX 11  ^  ' 
TIME MAGAZINE-"Machine of the Year" "The VOICE BOX by the Alien Group enables an ATARI to say aloud anything typed on its iKirnoDriPATc tuc ciKir-iM<- mi**AKi caz-c 
keyboard in any language.  It also sings "Amazing Grace" and '"'iStO ySSr JrIIIKSs SJd SSe? 
"When I'm 64" or anything else that anyone wants to teach it. 
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        VOICE BOX II Speech & Singing Synthesizer 
To order by mail send a check or money order to the ALIEN GROUP 
for $169. 
THE ALIEN GROUP 
27 West 23rd Street New York, NY 10010 
(212)741-1770 
The New VOICE BOX II for ATARI plugs into the serial port of the ATARI 400/800 with sound coming out of the TV/monitor. 48K DISK is required. It has all of the features of the original VOICE BOX plus many exciting new hardware and software features: 
• The ability to sing with voice and 3 part music. 
• A library of 30 famous songs. 
• A com prehensi ve m usic system that a I lows the user to easi ly enter or modify new songs. 
• Software that can convert the bottom two rows of the ATARI keyboard into a piano with a range of 3'/2 octaves using the shift and control keys. 
• Programmable musical sound effects such as tremolo, vibrato, glissando and click track. 
• A singing human face with lip-sync animation designed by Jerry White. 
• A talking or singing ALIEN face with software that allows the user to change the face and 8 mouth patterns as he sees fit. 
• The ability to speak with inflection and feeling. 
• Can speak in a foreign language with correct foreign spelling as input. 
• A talk and spell program by Ron Kramer. Users can program any vocabulary for this spelling game. In fact, this program can even speak in a foreign language like French, where the user must spell the correct word in English, or vice versa. 
• GREEN GOBLINS-A talking arcade game by John Wilson. 
• Random Sentence Generator-An amusing grammar game that helps teach school children to identify ports of speech and recognize a variety of sentence structures. 
• NUMBER SPEAK-A subroutine by Scott Matthews that converts up to a 9 digit number into normal English pronunciation. Ideal for building your own math gomes. 
• STUD POKER-A talking poker game by Jerry White. 
• The screen never blanks out while talking or singing. •Singing or speaking subroutines can be incorporated into your 
programs, requiring as little as 100 bytes of RAM plus 5 bytes for each word. 
• Price $169.00 includes VOICE BOX II and all of the above software. 
• Inquire about our discounts for educational institutions. 
ALSO AVAILABLE AT LEADING COMPUTER STORES THROUGHOUT THE WORLD. 
Atari is a registered traclemarl< of Worner Communications. 
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CROSSWORD MAGIC 
Softsmith Corp. 
1431 Doolittle Drive, San Leandro, CA 94577 
48K Disk $49.95 
by Braden E. Griffin, M.D. 
Crossword Magic allows one to create a puzzle from a size 3 boxes by 3 boxes, to as large as 20 by 20. An option exists to choose the puzzle size before starting or to use the automatic puzzle sizing feature. 1 much preferred the latter. By simply typing a word and hitting RETURN, it is entered into a displayed puzzle grid. As subsequent words are entered, they are automatically interconnected with words already in the puzzle. If a particular word does not fit, it is stored away for future use. A word may be relocated to other available spots as desired. After all the words have been entered, clues for each word may be typed in. Clues may be as long as ninety characters and can be reviewed and retyped whenever one wishes. The puzzle may be saved to either the Crossword Magic disk (maximum of twenty puzzles) or any blank disk. An incomplete puzzle may be saved and completed later. 
Taiiofl iavi « ■ 
mMMmPiiZZLEMjMMM FftlHTERi&l 
ei:BRa iTiiiii 
WW   «£■   IRISAUEa 
0PTI0H5 
■MUf- a  siPOT 
Crossword Magic. 
There are seven options available. First is the CREATE mode, as discussed above. Additionally, one may COMPLETE an incomplete, previously saved puzzle, DELETE any puzzle from a disk, or TRANSFER puzzles from one disk to another (primarily for back-up purposes). An EDIT feature is provided enabling one to alter a completed puzzle. More words may be added or clues retyped; however, words already in the puzzle grid cannot be changed. Any completed puzzle may be PLAYED on the computer by simply typing letters onto the screen grid. The ARROW KEYS move the cursor about. PRINTing a hard copy of the puzzle is this 
program's most choice feature. The puzzle grid is reproduced with appropriate numbering of letter squares and clues. A pause allows one to advance the paper, after which, the solution is printed. Most standard printers are compatible, with two minor exceptions. The Microline 82A and 83A printers require the "Okigraph" ROM upgrade kit, and the A Epson MX-80 printer requires the "Graftrax" ROM upgrade kit. The final product is quite authentic and professional looking. 
A bitter kvetch. 
So why does Crossword Magic fall short of satisfying the true crossword aficionado? As each word is entered, it is interconnected with words already in the puzzle. The program will not permit the formation of words not entered or incompletely formed. This eliminates the creation of the solid block of words typically seen in standard crossword puzzles. For example, if the word "Atari" were entered as one across and "analog" as one down an "o" could not be inserted as the second letter of two down, even though it would spell "to" one way and "no" the other. In this case, the word "to" would be inserted using the "o" in "analog" as its final letter. The beauty of the standard crossword puzzle is in the unusual combinations necessary to accomplish this. 
Life is a four-letter word. 
Now, the good news. As mentioned above Crossword Magic does function as an excellent teaching aid. My first exposure came prior to my daughter's first spelling test of the term. A fifteen-word vocabulary with simple definitions from the back of the book made creation of a puzzle a snap. In about ten minutes, I had created a way for her to study her words, both the spelling and the definitions, while having fun. Variations of the same words on another puzzle helped to continue the review. As a sidelight, I made several copies of the puzzle for her classmates. Not only was she proud of her "clever" father, but her teacher told her how nice it was to have a father take such an interest in his child's schoolwork. Well, Softsmith gets credit for the "clever" part. The second occasion came with my son's confrontation with the periodic table. With this program, I was able to create a number of puzzle variations using the elements and their symbols. It made what first seemed drudgery an enjoyable learning experience. In the process, my son learned how never to forget the symbol for gold (Au). "Aaa. . You! Want some gold?" Anyway, both did well on their respective tests and we now have crossword puzzles all over the house on just about every subject; and on just about every piece of furniture, my wife says! 
In summary. Crossword Magic is well done and has made learning in our house a lot more fun. Isn't that the way it should be? D 
JUMPMAN'S A GREAT GAME. BUT YOU'VE GOT TO WATCH YOUR STER 
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        Meet the Alienators. A fiendish bunch who've planted bombs throughout your Jupiter Command Headquarters. 
Your job? Use your lightning speed to scale ladders, scurry across girders, climb ropes and race through 30 levels to defuse the bombs before they go off. 
That's the kind of hot, non-stop action we've packed into the award-winningf best-selling Jumpmanl" and into Jumpman Jr.',"our new cartridge version with 12 all-new, different and exciting screens. 
Both games force you to make tough choices. Should you avoid that Alienator, climb to the top 
*1983 C.E.S. award winner. 
and try to work your way down, or try to hurdle him and defuse the bombs closest to you before they go off? 
If you move fast you'll earn extra lives. But if you're not careful, it's a long way down. 
So jump to it. And find out why Jumpman and Jumpman Jr. are on a level all their own. 
One to four players; 8 speeds; joystick control. Jumpman has 30 screens. Jumpman Jr. has 12 screens. 
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        SUBROUTINE 
16K Cassette or Disk 
by Thomas P. Newdotne 
The advent of computer processing has brought the capabiUty to provide a quick analysis of data via a graphic display. One type of display, the bar chart, is commonly used for displaying data that has values occuring at discrete intervals. The quarterly dividend of a given stock, the annual rainfall at a specific location, and the amount of money spent per month on food by a family are a few of many possible examples. 
The following program, written as a subroutine, can be used to display a bar chart of data supplied by a user's program. The data is plotted against one of three different time intervals, with the user's program determining the range of the vertical axis of the plot. Included in the listing is a short program which demonstrates the use of the subroutine. 
The three different time intervals which data may be plotted against are: 
Type  1: The horizontal axis is divided into 
24 monthly increments; 
Type 2: The horizontal axis is divided into 28 
quarterly (i.e. 3-month) increments; 
Type 3: The horizontal axis is divided into 26 
annual increments. 
The vertical axis range of the chart is determined by the user. The actual range specified will, of course, be dictated by the range of data to be plotted. 
The chart is constructed in Graphics mode 0. A high-resolution display is obtained through the use of a redefined character set. For a given bar, a resolution of up to 160 points is possible. 
In order to use the subroutine, the calling program must supply values for six items; 
1. The beginning year (two digits) to be used for labeling the horizontal axis. 
2. The desired type (1-3) of time interval for the horizontal axis, as described above. 
3. The minimum value to be used for labeling of the vertical axis. Typically, this value may be zero; however, a negative value (in the event a negative bar is to be plotted) or a value greater than zero is also allowed. 
4. The vertical axis is "marked" off into 20 segments. Each segment has a resolution equal 
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to 1/8 of its range. The value supplied here will be the range between each segment (mark). For example, if a vertical axis which varies from 0 to 1000 is desired, then a zero would be specified for the minimum (item 3 above) and 50 would be specified for the range of each vertical mark (50 X 20 =1000). The value for this parameter cannot be less than .01. 
If a negative number is specified as the minimum (item 3 above), then the range of each vertical mark must be large enough to insure that zero (0.00) is included as a label on the vertical axis. The subroutine will automatically take care of this condition and include zero on the vertical axis, although the minimum may not be as desired. 
The range of the vertical axis must be an interval between -99, 999.99 and 999,999.99. 
5. The data to be plotted. 
6. A descriptive title for the bar chart. This title should be 30 characters or less and use all upper case characters. 
The values for the first five items above are stored by the user's program in an array, DAT ( ). The beginning year, plot type, minimum vertical label and vertical mark range are stored in DAT (1), DAT (2), DAT (3) and DAT (4) respectively. The data is then stored chronologically in DAT (5) through DAT (32). The desired title is stored in TITLE$, and a call to the subroutine can then be made (GOSUB 560). The subroutine plots the data and then returns to the user's program after any key is hit. 
The following listings are composed of 3 segments. The first. Lines 100 through 490, is an initialization sequence which sets up the redefined characters that are used to construct the horizontal axis, vertical axis and data bars. Since the standard alphanumeric characters are also required, the upper case letters and numbers are copied from BASIC'S standard character set to be used in the new character set. This is accomplished in Lines 180 through 220. 
Lines 240 through 490 provide the definition of the redefined characters. Notice that this initialization also provides storage for DAT( ) and TITLE$ (Line 150). This initialization needs to be executed only once. Once accomplished, a branch to the user's program (second segment) is made in Line 510. 
The user's program for this example is listed in Lines 1480 through 1600. The data values in Line 1520 are the chart specifications for DAT(l) — DAT(4). It will be instructive to make changes to the data values in this line to see how the chart construction is affected. Basically, the user's program puts the appropriate values into array DAT( ), sets TITLE$ equal to the desired title, and then calls the bar chart subroutine with GOSUB 560. 
The third segment (Lines 520 through 1470) is the subroutine itself. Lines 610 through 830 draw the 
horizontal axis. The vertical axis is drawn by Lines 840 through 1040. Use is made of a short subroutine (Lines 1360 through 1470) in order to rightjustify the numbers for the vertical axis labels. 
The data is plotted sequentially at Lines 1050 through 1320. At Line 1070, the value of a given data point is converted to the number of blocks that will be displayed to construct the bar. Each block has a height equal to the height of a Graphics 0 character; as httle as l/8of a block can be plotted. The number of full character blocks to be plotted is determined at Line 1110, and the fractional part of a block to be added is evaluated at Line 1130. Lines 1170 through 1230 draw a bar for positive-valued data while Lines 1240 through 1320 draw a bar for negative-valued data. A return to the user's program is accomplished at Line 1350. 
Precautions. 
There are a couple of precautions which should be noted. If the vertical range exceeds 999,999.99 oris below -99,999.99, then the subroutine will execute a program stop at Line 1380. Should this occur, readjustment of the minimum vertical value, DAT(3), or the vertical mark range, DAT(4), will be needed. 
(continued next page.) 
ATARI
PAYROLL SOFTWARE 
FOR 
THE ATARF 800" 
Miles Payroll System is an advanced and comprehensive payroll accounting system designed for businesses today. Cumulative totals are maintained lor each employee, as well as complete reporting, check writing, and W-2 reporting. Some features include: 
• Random access file organization tor fast updating of individual records. 
• Allows weekly, biweekly, semimonthly or monthly pay periods. 
• Completely menu-driven and user-friendly 
• Regular, Overtime. DouWe lime. ScK Holiday, Vacatiorx Bonus and Commisswn earning categories 
• Payroll deductions include Federal W/H Tax, Slate W/H Tax. City W/H Tax. PICA, SDI, Group Insurance and 3 user-defined deductions, 
• Tax sheltered annuity deduction capability for IRAs and other tax shelters. 
• State and Federal Unemployment Insurance maintained. 
• Complete file viewing and editing capability. 
• Maintains up to 50 employees. 
• Up to 10 user-defined Worker's Compensation classifications 
• Federal Tax tables may be changed in only 15 minutes each year by user when IRS changes tax 
• TaWe method used tor Slate arxl City Tax. allowing compatibility with any state's or city's tax 
• Produces 15 different reports, including W-2 Forms Report 
• Checks calculated and printed automatically. 
• PROGRAM ENABLING MODULE"* protectsvaluablepayTotlinformalk)nfromunauthofizeduser& 
• 3 user-defined payroll deductions to accommodate customized needs such as savings, profit sharing tax shelters, pensions, etc, 
• Pay period, nwnthly, quarterly and yearly cumulative totals maintained for each employee. 
• Automatic input error detection and recovery protects system from user-generated errors. 
• Easy-to-follow, detailed, and comprehensive user's manual and lutorial leads the user step by step allowing anyone witti little computer experience to easily operate the package Includes index 
• Color, sound, and graphics utilized lor user ease. 
• Maintains emptoyee pay history. 
• Allows for manual payroll check writing. 
• Packaged in a handsome 3-ring deluxe pocketed binder with 3 diskettes and manual. 
• Reasonable price. 
See your local store, or contact Miles Computing. 
jL A MILES COMPUTING 
/m^;i*c ^^3^ ^^skell Ave. #204 
/   J»  lUeb Van Nuys, CA 91406 
^      " (213)994-6279 
Atari is a registered trademarl< ol Atari, Inc. 
Miles Computing. MILES PAYROLL SYSTEM. PROGilAM ENABLING MODULE are trademafl<S 
ol Miles Computing. Van Nuys, California. Not afliliated with Atari, Inc. 
$179.95. Requires 32K and two Atari* 810" disk drivers. Payment in U.S. lunds required with 
order. Calilornia residents add 6.5% sales lax. 0.0.0. a prepayment only. Dealer inquires 
welcome. 
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The redefined character set used by the subroutine is stored at the highest IK block of RAM which begins at a IK boundary. This beginning address is calculated as the value for variable NB at Line 160. When writing your application program, care must be taken to insure that this area of RAM is not overwritten. 
After the initialization sequence and subroutines have been typed in, the following command, entered in the direct mode while in Graphics 0, will indicate the actual amount of RAM available for your program. 
?   FRECOJ-PEEKf741)-1024 
As your program is added, the value shown will decrease, but as long as it is greater than zero, memory will be available. With a 16K RAM machine, at least 8K bytes should be available for your program. 
Additionally, your program must not use any graphics mode which requires more RAM than Graphics 0 (see Table 9.1 in the Atari BAS7C Reference Manual). This means your programs will be limited to graphics 4 or below. Otherwise, RAM required by the screen display will modify memory where the redefined character set is stored. D 
180 REM SAMPLE PROGRAM AND 5UBH0U
118 REM TINE FOR PRODUCING A BAR 
128 REM CHART.    MRITTEN BV 
130 REM THOMAS P. HEWDOME 
148 REM INITIALIZE CHARACTER SET 
158 DIM DAT(323,TITLES(38) 
160 GRAPHICS 0:CBz:57344:NB=(PEEK(742)
4)«256 
178 GRAPHICS 17:P0SITI0H 4,10:? tt6;"IH 
ITIALIZING" 
188 FOR 11=0 TO 58:KH=II«8 
190 AlrCB+XK:A2=NB+KX 
200 FOR JJ=0 TO 7 
210 POKE A2+JJ,PEEK(A1+JJ) 
228 NEXT JJ:NEXT II 
230 GRAPHICS 17:P0SITI0N 6,18:? »6;"ST 
ANDBY" 
240 ME=NB+512 
258 RESTORE 238 
268 FOR lire TO 28:A2=ME+II»8 
270 FOR JJ=0 TO 7:READ CH:POKE A2+JJ,C 
H 
288 NEXT JJ:NEXT II 
290 DATA 255,255,24,24,24,24,24,24 
300 DATA 255,255,24,24,8,8,8,0 
318 DATA 255,255,8,0,0,8,0,8 
328 DATA 3,3,3,3,3,3,3,31 
338 DATA 3,3,3,3,3,3,3,127 
340 DATA 0,0,8,0,0,0,0,0 
350 DATA 0,0,0,0,0,8,0,126 
368 DATA 0,8,0,8,0,8,126,126 
378 DATA 0,8,8,8,8,126,126,126 
388 DATA 8,8,8,0,126,126,126,126 
398 DATA 8,8,8,126,126,126,126,126 
400 DATA 0,0,126,126,126,126,126,126 
410 DATA 8,126,126,126,126,126,126,126 
420 DATA 126,126,126,126,126,126,126,1 
438 DATA 126,126,126,126,126,126,126,8 
440 DATA 126,126,126,126,126,126,8,8 
458 DATA 126,126,126,126,126,0,0,0 
468 DATA 126,126,126,126,8,8,0,0 
470 DATA 126,126,126,0,0,0,8,0 
480 DATA 126,126,0,8,0,8,0,0 
490 DATA 126,8,0,8,0,8,8,8 
580 REM BRANCH TO USERS PROGRAM 
518 GOTO 1480 
528 REM BAR CHART SUBROUTINE 
538 REM ARRAY DATO AND TITLES 
540 REM SHOULD BE PREPARED BY THE 
558 REM USERS PROGRAM 
568 PT=INT(DAT(2)) :YR=DAT (1):LO=DAT(3) 
565 IF PT<1 OR PT>3 THEN ? "PLOT TYPE 
MUST BE 1,2, OR 3":STOP 
570 UI=DAT(4):HF=36:LI=PT+1 
575 IF WK0.01 THEN ? "THE RANGE FOR E 
ACH VERTICAL MARK MUST BE > .81":STOP 
588 IF PT=2 THEN HF=38 
598 IF PT=1 THEN HF=34:LI=11 
688 GRAPHICS 8:P0KE 756,NB/256;POKE 75 
5,8 
618 REM HORIZONTAL AXIS 
628 POSITION 18,28;? CHRS(2) 
638 POSITION 11,28 
648 ? CHRS{0)j 
650 IF PEEK(91)>=HF THEN 710 
660 FOR XX=1 TO LI 
670 ? CHRSd); 
680 NEXT KX 
698 GOTO 648 
780 REM HORIZONTAL LABELS 
710 HZ=11 
728 IF PT>1 THEN 788 
738 POSITION HZ,21 
740 ? "JFMAMJJAS0NDJFMAMJJA50ND" 
758 POSITION HZ,22:? YR 
768 POSITION 23,22:? YR+1 
778 GOTO 830 
788 POSITION HZ,21:? YR 
798 IF PT=2 THEN YR=YR+1:HZ=HZ+4 
888 IF PT=3 THEN YR=YR+5:HZ=HZ+5 
818 IF YR>=188 THEN YR=YR-188 
826 IF PEEK (91X35 THEN 788 
830 POSITION 24-(LEH(TITLES))/2,23:? T 
ITLESj 
848 REM VERTICAL AXIS 
850 FOR XK=0 TO 19 
868 POSITION 9,XX:? CHR$(3) 
870 NEXT XX 
880 UA=8:MB=8:U2=VIK2 
890 ZE=19+INT{L0/UI) 
988 IF LO>=yi THEN ZE=19:UA=LO:MB=LO/U 
I 
910 IF ZE<8 THEN ZE=8 
920 UT=ZE:GOSUB 1388 
938 UT=VT+2 
948 IF VT>19 THEN 988 
950 UA=UA-U2 
968 GOSUB 1388 
970 GOTO 930 
980 WA=0:UT::ZE 
990 IF LO>=UI THEN UA=LO 
1888 UT=gT-2 
1810 IF UT<8 THEN 1868 
1828 UA=VA+U2 
1830 GOSUB 1388 
1848 GOTO 1008 
1850 HEM PLOT DATA 
1060 FOR 11=11 TO HF 
1070 BK=DAT(II-6)/yi-MB 
1880 SN=SGN(BK):BK=ABS(BK) 
1090 IF SN=-1 AND ZE+BK>19 THEN BK=19
ZE 
1188 IF SN=1 AND ZE-BK<-1 THEN BK=ZE+1 
1110 FB=INT(BK) 
1128 HX=(BK-FB)»8 
1138 PB=INT(XX) 
1148 IF (XX-PB)>=8.5 THEN PB=PB+1 
1158 IF PB=8 THEN FB=FB+1:PB=0 
1168 IF SN=-1 THEN 1248 
1170 IF FB=0 THEN 1220 
1180 FOR JJ=0 TO FB-1 
1190 POSITION II,ZE-JJ 
1200 ? CHRS(13):NEXT JJ 
1210 IF ZE-BK<=-1 THEN 1328 
1228 POSITION II,ZE-FB:? CHRSt6+PB) 
1238 GOTO 1320 
1240 POSITION II,ZE:? CHR3(6) 
1250 IF FB=0 THEN 1298 
1260 FOR JJ=1 TO FB 
1278 POSITION II,ZE+JJ 
1288 ? CHRS(13):NEXT JJ 
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1290   IF   PBre   THEM   1328 
1380   POSITION   II,ZE+FB*1 
1310 ? CHRSC21-PB) 
1320 NEKT II 
1330 POKE 764,255 
1340 IF PEEKt764)=255 THEN 1348 
1350 RETURN 
1360 REM SUBROUTINE FOR RIGHT 
1370 HEM JUSTIFICATION 
1380 IF Ufl>999999.99 OR Uft<-95999.99 T 
HEN STOP 
1390 U3=flBS(yflJ:HZ=5 
1400   IN=INTCU3J:Ffl=INTfty3-INJ#100) 
1410 IF IN=0 THEN 1438 
1428 HZ=5-INT(CL0GfIN3) 
1430 IF Vfl<0 THEN 1458 
1448 POSITION HZ,VT:? IN;".";Ffl;"8"; :G 
OTO 1468 
1450  POSITION  HZ-1,UT:?   "-•';1H;"."iFtk} 
"8" 
1460 POSITION 9,UT:? CHR$(4] 
1470 RETURN 
1480 REM BEGINNING OF USER PROGRAM 
1490 RESTORE 1528 
1588 FOR X=l TO 32:REaD DATA 
1518 DAT(K)-DATA:NEKT K 
1528 DATA 80,1,-5,2 
1530 DATA 8,,25,.5,.75,1,1.25,1.5,1.75 
,2 
1548 DATA 8,-1,-2,-3,-4,-5 
1558 DATA 8,4,6,8,10,12,24,32,12,18,9, 
8,6 
1560 TITLES="PLOT TYPE 1 - HIT ANY KEY 
1570 GOSUB 560 
1588 DATC23=2:TITLES="PL0T TYPE 2' 
UB 560 
1590 DATC2J=3:TITLES="PL0T TYPE 3":G0S 
UB 560 
1608 GRAPHICS 8 
CHECKSUM DATA (see pp. 20-24) 
188 DATA 7,285,886,714,486,174,311,663 ,348,983,137,382,952,653,949,7842 258 DATA 215,598,8,978,937,345,383,16, 874,724,835,304,363,474,943,7989 ''S?-,'*^^'' 974,85,554,86,986,933,465,365 ,312,844,739,965,311,51,727,8397 ^59^'*5P *2, 981, 878, 570, 852, 95, 813, 117 ,312,722,478,683,713,497,693,8366 688 DATA 746,742,817,383,523,591,464,2 i^A^S5t?^2i2^2,193,178,674,495,7434 838 DATA 587,12,488,711,747,809,616,35 2,835,747,576,837,861,848,745,9^75 988 DATA 68,331,668,923,879,953,788,52 6,643,9,361,163,531,188,162,7817 1138 DATA 195,168,847,638,885,656,173, f?lA^H+2^lA''i2, 621, 893, 638,168, 8822 l|8?,gfiTA 984,983,167,285,723,15,859,7 93,163,423,888,623,375,922,923,8798 1430 DATA 910,905,987,825,798,58,192,8 fSAi^**'*^^'**^'814. 318,185, 755, 8445 1588 DATA 536,548,60,1136 
iGOS 
A LIFETIME OF DISCOVERY BEGINS WITH ATARI COMPUTERS 
RANA 1000 DISK DRIVE 
Single/Double Density Drive.... $CALL 
Alari DOS   $CALL 
Double Density Sottware  $CALL 
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        TRAK AT DISK DRIVE 
Single Density AT-D1     $CALL 
Double Density AT-D2     $CALL 
Atari DOS   $CALL 
di^GEaSSnnSBI \ Double Density software  SCALL 
PRINTERS 
Gemini STX-80 (80 Column Thermal)  $169.00 
Gemini 10X Printer (80 Column)       299.00 
Gemini 15 Printer (136 Column)       399.00 
Silver-Reed EXP 500 Daisy Wheel Printer (80 Column)       399.00 
Epson RX-80 (80 Column) Dot Matrix    359.00 
Epson FX-80 (80 Column) Dot Matrix      555.00 
Epson FX-100 (136 Column) Dot Matrix     749.(X) 
Prowriter 8510 AP      375.00 
Gorilla/Banana Printer (80 Column)      199.00 
MPP-1100 Parallel Printer lnter1;ice(Eliminate need for Alari 850) ....      79.00 
MONITORS 
Gorilla" Hi Res 12" Non-Glare Green Screen   $ 89.(M 
Amdek Video 300 Green Screen  130.00 
Amdek Video 300A Amber Screen   144.00 
Amdek Color-I Screen  280.00 
Monitor Cable     15.00 
MODEMS 
MPP-1000 Modem  $169.00 
Signalman Mark II Modem        69.00 
A 
ATARI 
600 XL 800 XL 1400XL 1450XL 
C CALL 
L L 
1050 Drive 
1025 Printer 
1020 Color Printer 
1027 Printer 
1010 Recorder 
ATARI - 3rd Party Software ALL BRANDS - CALL 
GENERIC DISKS 
GENERIC 100% DEFECT-FREE/GUARANTEED MINI-FLOPPY DISKS Diskettes (1 Box Min.) - 10 per box 
	
	SS/SD 
	SS/DD 
	DD/DD 

	1 or 2 Boxes 
	14.99/box 
	17.49/box 
	20.99 

	3 - 9 Boxes 
	13.99/box 
	15.99/box 
	19.99 

	10-1- Boxes 
	13.49/box 
	14.99/box 
	18.99 


Bulk Diskettes with Sleeves - Price Per Disk 
10 - 29 30 -99 
100-^ 
SS/SD 
1.39 1.29 1.25 
SS/DD 
1.59 1.49 1.45 
DD/DD 1.99 1.89 1.79 
TO ORDER CALL TOLL FREE: 1-800-824-7506 
MC COMPUTER CREATIONS, Inc. 
VISA P.O. Box 292467 
Dayton, Ohio 45429 For Information Call: (513) 294-2002 (Or to order in Ohio) 
All Orders Add $3,00 Shipping and Handling. Ohio residenls add 6% for sales tax. ASK FOR OUR FREE CATALOG 
C.O.D. (Add $2.50) 
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GATEWAY TO APSHAI by The Connelley Group EPYX COMPUTER SOFTWARE 1043 Kiel Court Sunnyvale, California 94089 16K Cartridge $39.95 
by Charles Bachand 
I'm mad! Very, very mad! I just lost my last man to a Mamba Snake on level six of Gateway To Apshai, 
the new machine-language adventure cartridge from Epyx. I'm so upset, I think I'm going to play it over 
and 
over agam! 
When I get really angry with a game, it's usually because the game play is rotten, the instructions make absolutely no sense, or I'm constantly getting myself killed off and can't seem to gain any ground. None of these are true in Gateway. Here, the game frustration is genuine because when you lose, you really want to keep on playing. Game play is fast and furious because all inputs are limited to a joystick and three console buttons (START, SELECT and OPTION). The instructions are so simple that you need only read two or three pages to get started. As for the time it takes to get killed, I've been averaging one to two hours of play to advance into the higher dungeon levels. 
The basic scenario is that of a brave adventurer who has volunteered to explore the dungeons of Apshai. You are armed with only a dagger, a suit of leather armor and a prayer; as you explore the many rooms that make up each dungeon. Because you can only see rooms that have already been explored, entering unexplored rooms may reveal valuable treasure, magic talismans, stronger armor, deadly weapons or instant death! Gateway lets you choose from 16 different game levels, each of which is made up of eight dungeons, for a grand total of 128 dungeons with over seven thousand rooms. That should be enough to keep anyone busy for quite a while. 
Gateway is an improved machine-language version of Epyx's best-selling adventure game Temple of Apshai. The original used keyboard input for everything, was relatively slow, and took forever to load (at least the cassette version did, and that was all I had when Temple first came out). To elaborate on how slow the original was, every time you entered a different part of the dungeon, the computer had to redraw the walls of the room to be displayed. This took from five to fifteen seconds. By contrast. Gateway's wall-drawing is almost instantaneous and once drawn, stays drawn. This is accomplished by treating the screen as a window into a much larger dungeon, and using fine horizontal and vertical scrolling to view different sections. If you try to move 
your character off-screen (provided he doesn't bump into a wall first), the visible part of the dungeon slides off the screen and is replaced by a new area. Combined with the animation effects of your player and the creatures that you encounter in your travels, the scrolling dungeon effect adds greatly to the playability of the game. 
Gripes. 
One negative aspect of Gateway is that you can't save your games for later continuation. This is somewhat understandable due to the amount of data making up each dungeon, but it is still something that I wish was incorporated into the cartridge. If you want to play a game to its conclusion, you have to do it all in one sitting. There is also no straightforward way to pause the game, although you can fake it by going into one of the status screens until you're ready to go on. 
Another gripe: Because you are constantly using the console buttons to select different options, you must be very careful not to accidentally hit the SYSTEM RESET key. This reboots the game from the beginning; it's happened to me on more than one occasion. 
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        It is a fact that one's desire to play a computer game is inversely proportional to the time it takes to load that game. If Gateway was on cassette or disk, 1 would probably play with it two or three times and then put it away. However, being a cartridge, I have been playing Gateway during lunch, coffee breaks and even after work. [Let's not forget those work-hour sessions, either. — Ed.] I don't think I've played a game this much since I sat down to Sierra On-Line's Ali Baba And The Forty Thieves for eight straight hours. When the GAME OVER prompt finally appears, you look up and realize the two hours of your life have slipped through your fingers. 
If you're looking for just another arcade shoot'em up, then this game may not be for you. But if you're into D&D games or enjoyed the original Temple, then I heartily recommend Gateway To Apshai. D 
L\;co Computer Marketing & Consultants 
TOLL FREE 800-233-8760 
TO ORDER 
CALL US 
In PA 1   717-327-1824 
PRINTER INTERFACING 
PRINTER PAPER AVAILABLE 
lAvallabla (or IBM PC. Apple, Atari, Vic 20 S Vic 64 
SAVE r PRINTERS 
EPSON 
OKI DATA 
LETTER QUALITY 
SMITH CORONATP2... $449.00 
DIABLO 630 ..$1719.00 
ALPAHCOM42  $89.00 
ALPHACOM 81 $1 29.00 
NEC 8023 $369.00 
NEC 8025 $699.00 
NEC PC-8200 COMPUTER $CALL 
RX-80 $SAVE$ 
RX-80FT ON 
FX-80 In-Stock 
FX-100 EPSON 
MX-80FT PRINTERS 
MX-100 $$CALL$$ 
MANNESMANN TALLY 
SPIRIT 80  $CALL 
MT 160L $CALL 
80 $SAVE$ 
82A CALL for 
83A LOW/EST 
84 PRICES 
92  on these 
93 In-Stock 
PACEMARK 2350... PRINTERS 
ATARI 850 
REPLACEMENTS 
IN-STOCK 
CITOH 
GORILLA GX100 $179.00 
PROWRITER8510 ...$339.00 
PROWRITER II $659.00 
8600  $1025.00 
STARWRITER $1099.00 
PRINTMASTER $1499.00 
STAR MICRONTICS 
GEMINI 10X $269.00 
GEMINI 15X $CALL 
DELTA 10 $479.00 
MODEMS 
ANCHOR MARK I 1 ANCHOR MARK 
HAVES SMART .. 
HAYES MICRO M Micro Bit 
/IPP-1000 
NOVATION I CAT 
DC AT 
J-CAT 
APPLE CAT II .   .. 
212 APPLE CAT . 
S79.00 
I.  S79.00 
$239.00 
S309.00 
$129.75 
S144.00 S155.00 S1 15.00 $279.00 $589.00 
MONITORS 
Sakata Color $229.00 
Amdek Color I $275.00 
Amdek 300 Green  $149.00 
Amdek 300 Amber ....  $149 00 Gorilla Green  $99.00 
PARKER BROTHERS 
Tutankham R $33.75 
Super Cobra R $33.75 
Astro Chase R $33.75 
Frogger R $33.75 
OBert R $33.75 
Popeye fl $33.75 
RIskR $42.75 
Chess R $42.75 
SPINNAKER 
Story Machine R $26.75 
Face Maker R $24.75 
KIndoromp R $20.75 
Fraction Fever R $24.75 
Delta Drawing R $26.75 
SSI 
Battle of Shilo C/D $26.75 
Tigers In the Snow C/D $26.75 
Battle for Normandy C/D ..$26.75 Knights of the Desert C/D . $26.75 Cosmic Balance C/D $26.75 
ON-LINE 
Frogger S24.B5 
Wizard & Prin  $26.95 
ROKLAN 
Wizard of War $29.75 
Gorf $29.75 
Delux Invader $27.95 
BIGS Miner 2049 $32.75 
APX 3R Math $19.95 
Typo Attack $24.95 
Family Budget $19.95 
F. Cash Flow $19.95 
EASTERN HOUSE Monkey Wrench 2 $52.75 
BRODERBUND 
Bank Street Writer D  $49.75 
AE D $24.75 
Apple Panic D $23.75 
Choplltter ROM $32.75 
David's Midnight $24.75 
Stellar Shuttle C/D $18.75 
Ft. Apocalypse $24.75 
SYNAPSE 
BLUE MAX C/D $24.75 
Ft. APOCALYPSE C/D... $24.75 PHAROAH'S CURSE C/D... $24.75 
DUST COVERS 
800 $3.99 
400 $3.99 
1200 $3.99 
410 $3.99 
810 $3.99 
1050 $5.99 
PROWRITER  $5.99 
GEMINI 10X $5.99 
PERCOM DISK $5.99 
ALIEN GROUP Voice Box 2 . $99.75 
DON'T ASK 
Sam $41.75 
Abuse $15.95 
Teleatrl $27.95 
Poker Sam ..$24.95 
PACMAN 
DONKEY KONG DIG DUG... DEFENDER CENTIPEDE 
EPYX GATEWAY TO 
ASPHI R $28.75 
JUMPMAN JR R $28.75 
PIT STOP R $28.75 
GATEWAY TO 
ATARI 
Computers for peopk; O 
600X1 $CALL 
800XL for 
1400XL... Lowest 1450 Prices 
1020 PRINTER NOW 
1025 PRINTER IN 
1027 PRINTER STOCK 
1050 DISKDRIVE.... $SAVE$ 
1010 RECORDER $74.75 
DEADLINE --$34.75 ENCHANTER $34.75 INFIDEL -$34.75 
S» TS PLANETFALL .$34.75 ""■'S STAR CROSS-$34.75 $29.75 SUSPENDED "$34.75 $29.75 WITNESS ..$34.75 $29.75      ZORKI ...$34.75 
$29.75       Tnoirii ...$.^4.75 
di 
BLANK DISKETTES ELEPHANT 
single Sid* SD (10) $17.75 
Single Side DD (10) $21.75 
Double Sid* DD (10) $26.75 
MAXELL 
MDI(IO) $28.75 
MDII(IO) $38.75 
CERTRON CASSETTES 
CC-10 12 for $15.99 
CC-20 12 for $17.99 
INNOVATIVE CONCEPTS 
Disk Storag* (holds 10) $4.95 
Disk Storag* (holds 15).... $9.95 Disk Storag* (holds SO) $26.95 
TRAK DISK DRIVES 
AT-D1 $37^00 
AT-D2 $399.00 
PRINTER CABLE $22.95 
Software fot ATD-2 ....$22.95 
RAN A DISKDRIVE 
COMPUTER CARE 
BIB 
S'A DISK DRIVE 
CLEANER $12.75 
COMPUTER CARE 
KIT $19.75 
HARD DISK DRIVES for 
APPLE    IBM-PC 
5MEG $1349.00 
10MEG ...$1599.00 15MEG ...$1999.00 20MEG ...$2359.00 
■ a,i,i c, 1(1 11(1 u.. TBS wi n. vrs 
TEXAS INSTRUMENT 
Disk Drive...$245.00 
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        FOR ATARI COMPUTERS 
AT88SI ....$329.00 AT88S2 ....$535.00 AT**S1PD... $439.00 RFD40S1... $399.00 RFD40S2...$675.00 RFD44S1... $449.00 AT88 doubler 
^^^^n 
TO ORDER 
CALL TOLL FREE 
or send order to 
800-233-8760       p^^o"e'crsoar 
iCustomer Service 1-717-327-1825 Jersey Shore   PA 1 774C 
POLICY 
In-stock items shipped within 24 hours of order. Personal checks require four weeks clearance before shipping. No deposit on CO. D. orders. Free shipping on prepaid cash orders within the continental U.S. PA residents add sales tax. All products subject to availability and price change. Advertised prices show 4% discount offered (or cash, add 4% for Master Card or Visa. DEALER INQUIRIES INVITED 
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        BUILD A LOW COST PRINTER INTERFACE 
16K Cassette or Disk 
by Paul S. Swanson 
The step up to a printer can be very costly, especially if an Atari 850 Interface Module is required. Of the printers not requiring an interface offered by Atari, the 1027 Letter-Quality Printer may prove too slow, and the 1025 Dot Matrix Printer has no graphics capability. There are many used Centronics-compatible printers available at very reasonable prices; but the 850 Interface you need to use them adds another $200 to the cost. 
Even if you already own an 850, there are other potential problems with using it to drive a printer. One example is trying to run a printer in combination with a modem connected to the Interface Module. While the modem is in use, any attempt to send data to the printer will cause the system to lock up. This occurs because the 850's RC232C post depends on serial bus interrupts, effectively disabling all other I/O activity while the port is open. 
Fortunately, it is possible to connect a printer to your Atari without an 850 by using a pair of joystick ports. It's not a perfect solution, but it does solve the problem mentioned above. 
Restrictions. 
A stick-port printer interface requires a special software handler, which must be installed in your system before you can use the printer. Therefore, this interface will not work with any commercial software that cannot be LOADed from BASIC. The machine-language handler is located in the upper half of page 6 (starting at address 1664 or $680 hex), so it will not work with any program that uses this area of memory. 
These restrictions eliminate a few uses for the interface, but several others remain. For instance, programs you write yourself in BASIC can use this interface, and can be LISTed to a printer through it. Public-domain software written in BASIC can also benefit, because the handler can be initialized before the application is LOADed. This interface also allows you to print while an 850 modem channel is open, if your printer is fast enough to keep up with incoming data. Unhke other stick-port interfaces, my design uses only two ports instead of three or four, so it is fully compatible with Atari's new XL 
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line of computers. And because 850 Interfaces are hard to come by nowadays, this low-cost interface might make a good temporary backup while you wait for your 850 to arrive. 
Hardware considerations. 
The hardware part of the stick-port interface is just about the simplest possible. All you need are three plugs. One connects to your printer; you will have to determine which type of plug your printer requires. The other two are standard 9-pin joystick plugs, available from any Radio Shack store for $2.49 each (catalog #276-1538). The plugs are wired together with a 12-conductor ribbon cable. I cheated by using a 14-conductor cable, leaving two conductors unused. 
Refer to the documentation that came with your printer to determine the pin assignments for the plug at that end of the cable. This interface requires data lines 0 through 6. If the printer takes 8 data bits, the manual should indicate whether you should make Line 7 high or low for a 7-bit interface. If it doesn't say anything about it, connect Line 7 to ground. 
You'll also need a strobe line and a busy line as well as the ground line. If no busy line is present, the "acknowledge" line may work. The ground line must be connected to the ground on your computer for reference. 
12    3    4    5 
•     •     •     • 
6    7    8    9 Joystick pin assignments. 
PIN 
JACK 1 
JACK 2 
	1 
	data 0 
	data 4 

	2 
	data 1 
	data 5 

	3 
	data 2 
	data 6 

	4 
	data 3 
	strobe 

	5 
	N/C 
	N/C 

	6 
	N/C 
	Busy 

	7 
	N/C 
	N/C 

	8 
	N/C 
	ground 

	9 
	N/C 
	N/C 


Figure 1. 
Figure 1 shows how the wires should be connected to joystick ports 1 and 2. The pin numbering on the plugs can be easily determined by holding the 
connector so that the 5-pin row is on top, with male connectors facing towards you and females facing away. With the connector oriented in this manner, pin 1 is in the upper left corner. Pins are numbered left to right across the top, and continue left to right across the bottom. 
Using Figure 1 and your printer documentation as a guide, get out your soldering iron and connect the ribbon cable to the three plugs. Be very careful to solder the wires and pins correctly. 
Checking it out. 
Before installing the software part of the interface, you can test your wiring with some immediatemode commands in BASIC. BASIC is too slow to check the acknowledge line on most printers, but the following tests can be used to verify all of the other lines. 
1. Turn your computer and printer off. Connect your new cable assembly to the stick ports and to the printer. Make sure the BASIC cartridge is installed and turn on the computer. If it doesn't initialize itself normally, shut it off immediately and check your wiring. Look particularly for shorts between pins 7 and 8 on either joystick plug. 
2. When the computer displays the BASIC "Ready" prompt, turn on the printer. Again, if anything unusual happens, shut off the computer and printer immediately and check your wiring. 
3. If everything appears normal, you are ready to test the connections. Refer to your printer's manual to determine the phase of its strobe line. This article assumes an active high strobe, such as required by an Epson MX-80; but a number of printers, including an IDS IP225 that I have interfaced in this manner, require an active low strobe. 
4. You must now set up PORTA on your Atari so that it is configured for output. Carefully type in the following immediate-mode lines and press RETURN: 
POKE 54018,56:P0KE 54016,255:POKE 5401 8,60 
5. The simplest interface test is to send a carriage return to the printer. For printers with active high strobes, type the following: 
POKE 54016,141:P0KE 54016,13 
For printers with active low strobes, swap the 13 and 141. Bit 7 is the strobe line in this interface, so 141 (which is 13+128) is used to set that line high. 
Two things could have happened when you hit RETURN. Nothing is one possibility. If this is the case, check first to see i{ the printer is actually turned on and, if required, selected for "on-line." If your printer has a self-test function, you may want to try that also. 
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Some printers require line feeds. If yours is one of these, try the following immediate-mode commands: 
POKE   54816,138:POKE   54016,10 
If everything is connected, the printer is online and still nothing happens, it's time to start checking your wiring again. The most likely error is soldering the ribbon wires to the printer plug in reverse order. 
6. If the carriage-return commands moved the paper, you're ready to try other things. Send the printer different characters using their equivalent codes. These can be found in the back of the Atari BASIC Reference Manual, or possibly also in your printer's manual. Remember that nothing will happen until you send the printer a carriage return. The EOL character generated by the Atari's RETURN key (CHR$( 155)) will not work; you must use a decimal 13. If your printer needs a line feed, use a decimal 10 as shown above. 
There are too many different types of printers around to cover all of the possibilities. If your printer has a parallel interface and doesn't follow the standards I'm describing, then you'll have to do a little research. There should be enough information in this article and in your printer's manual for you to figure it out yourself. Things that could vary include the polarity of the strobe and busy lines, and the presence or absence of bit 7. In a few instances, you may find that the data are inverted, in which case you must subtract from decimal 128 the 7-bit code for each character. This isn't very common, so your printer manual will probably mention it if applicable. 
Your programming now has direct control over the voltages on the wires you connected. If you POKE a value into location 54016, its binary representation will be converted to a pattern of voltages on the wires. A binary 0 should correspond to less than 0.8 volts, binary 1 to at least 2.0 volts. This can be tested with a voltmeter by connecting its ground to the ground line of the interface cable, and using the "live" probe of the meter to measure each of the eight data lines. 
The software. 
Once everything checks out, you are ready to install the software portion of the interface. The Atari computer makes this an easy job for anyone familiar with assembly language. Listing 1 is the assembly source code for an Epson printer interface. 
This printer handler makes use of a set of utility routines in the Atari operating system called CIO (Central Input/Output). CIO handles most of the logic required to implement the OPEN, CLOSE, PUT and GET commands for the printer. If you per
form a PRINT to the printer through BASIC, CIO will automatically break the print line down into individual characters, so that the interface will have to deal with only one at a time. LPRINT is a special BASIC command that is the equivalent of an OPEN/ PRINT/CLOSE sequence. CIO will take care of all of these details for you. 
CIO uses tables to find the locations of device handlers and other information it needs. The handler tables start at hexidecimal address $31A. Each I/O device is represented by three bytes. The first byte is the ATASCII representation of the device name, "P" or hex $50 in this case. The other two bytes are a pointer to the handler entry table, which can be located anywhere in memory. 
An entry table contains a sequence of 2-byte addresses called vectors, which tell CIO where to branch for each supported function. The vectors must be arranged in the order shown in Lines 360 through 410 in Listing 1 (addresses $680 through $68B). GETB, which gets one byte from the device; STATUS, which returns a device status code in response to a BASIC STATUS command; and SPECIAL, used to implement anything not covered like XIO commands, are not used in this handler, so these vectors all point to a routine that returns a "function not implemented" error code to CIO. CIO uses the 6502 Y register to pass error code numbers, with 1 being the "no error" indication. 
The handler's OPEN and CLOSE routines (Lines 500-570) simply define the function of the pins on the joystick ports. OPEN configures the pins for output and CLOSE redefines them as input, which is their default condition. OPEN and CLOSE use the 6502 A register to pass the port definition byte, which is 255 ($FF) to OPEN the ports and 0 to close them. Both routines also use the PASTEUP (Port A Setup) subroutine to configure the ports. 
PUTBYTE (740-1050) is the routine that actually sends a character byte to the printer. It begins by checking the busy line to make sure the printer is ready. For printers with busy lines that are active high, the BNE instruction in Line 760 must be changed to a BEQ instruction. 
Line 770 of Listing 1 is not required, and may be changed to a CLI or NOP instruction. Leaving the SEI instruction in place disables all other nonmaskable interrupts from occuring during the PUTBYTE routine. If you want to use the printer concurrently with a modem, change Line 770 to a CLI ($58). 
Setting up bytes for printing requires translation of the Atari End-Of-Line character (155 or $9B hex). This is checked first at Lines 810-830. Next, the high-order bit is set with the ORA #$80 instruction in Line 850. For printers with active low strobes, this must be changed to AND #$7F to clear the high-order bit. The STA PORTA instruction 
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sends the processed byte to the printer. 
After a character has been sent, the printer niust be given time to respond. The JSR JINIT instruction in Line 870 refers to a dummy routine set up to waste 8 machine cycles or about 2 microseconds, after which time the strobe Hne polarity is reversed by clearing bit 7 with AND #$7F. For active low strobe printers, change this instruction to ORA #$80. 
The next seciuence (930-980) is a timing loop that waits for the printer's busy line to respond. Epson's busy line is active high. Change the BNE PUT3 instruction in Line 960 to BEQ^PUT3 if your printer's busy line is active low. This routine will return a timeout error code ($8B) to CIO if the printer fails to acknowledge by the time the loop counts down to zero. 
The three unimplemented functions mentioned above are handled in Lines 1090-1140. This routine returns an error 146 if called. 
The initialization routine is the final part of this program. Lines 1180-1270 find the current entry for the "P" device in the handler table at $31A, and replace it with the address of the new handler table. The JMP out of the initialization routine at Line 1410 will be defined by the BASIC program that loads the handler into page 6. This will make it possible for the 
handler to re-initialize itself whenever the SYSTEM RESET key is pressed. 
The BASIC implementation. 
In Listing 2, the assembly routine in Listing 1 has been converted to decimal DATA statements. Try not to add or delete any bytes if you must change the machine code to fit a different printer protocol. If you must add or delete, be sure to alter the calUng addresses in the handler entry table. Note that the entries in the table are the addresses of the entry points minus one. 
The BASIC program first POKEs the machinelanguage code into its proper location in memory. Then the JMP vector at the end of the handler is adjusted to point to the address contained in DOSINI (location 12 or $0C hex). This assures that the normal SYSTEM RESET routine will be completed after initializing our handler. Finally, the system's DOSINI vector is "stolen" to point to the beginning of the handler's initialization code. 
The last statement executed by the BASIC program is NEW, which clears the BASIC loader from memory. The interface handler is still tucked safely away in page 6, but it has yet to be installed. Press the SYSTEM RESET key and your new interface software will be initialized and ready to use. 
Put a Monkey Wrench into your ATARI 800 
Cutyour programming time from hours to seconds, and have 18 direct mode commands. All at your fingertips and all made easy by the MONKEY WRENCH II. The MONKEY WRENCH II plugs easily into the right slot of your ATARI and works with the ATARI BASIC cartridge. 
Order your MONKEY WRENCH II today and enjoy the conveniences of these 18 modes: 
Line numbering • 
Renumbering basic line • numbers 
Deletion of line numbers • 
Variable and current • 
value display • 
Up and down scrolling of • 
basic programs • 
Location of every string • 
occurrence • String exchange 
Move lines • 
Copy lines 
Special line formats and 
page numbering 
Disl< directory display 
Margins change 
Memory test 
Cursor exchange 
Uppercase locl< 
Decimal conversion 
Machine language 
monitor 
Hex conversion 
The MONKEY WRENCH II also contains a machine 
language monitor with 16 commands that can be used 
to Interact with the powerful features of the 6502 microprocessor. 
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Testing the handler. 
The stick-port printer handler should act almost the same way as the normal 850 Interface handler as far as BASIC is concerned. One important difference is that the OPEN command does not check to see if a printer is actually on-line. Normally you can TRAP an OPEN command to see if a printer is available. For this new handler, a similar test can be performed by TRAPping a PRINT statement and looking for an error 138 (device timeout). All other functions (including LPRINT) should work identically to the resident printer handler. 
If you're programming specifically for the stickport interface and your printer's busy line is active high, you can use BASIC'S STRIG(O) function to check for a "printer ready" condition. With the printer plu