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"All the too ls 
you need to print" 

VOL. CXXV/l No. 1 
Scribble!, TextCnift, Deluxe Paint, Aegis !m&gcs, PagcScttcr, and LucJScript arc rcgistcrcd tnidcmadts of Mi~ro-Systcms Software ! 

Commodore/Amiga Inc .• Elc:c:tronic Ans, Aegis Development, and Gold Dwt Inc. rcspcaivcly. 

LASER BARRIER 
BROKEN 

Historic f irst: Amiga creates 

typ eset quality text with laser printe r 

You are reading history. You are 

reading the first published examp-

les of typeset quality, laser printed 

words created on a desktop pub-

1 i shi ng program for the Com-

modore Amiga. Yesterday, it was 

impossible. Today, it's within ev-

ery Amiga owner's reach with 

Gold Disk's PageSetter 1.0 Desk-

top Publishing Software and the 

breakthrough new PageSetter 

LaserScript program. Reports, 

forms, flyers, and even newspapers 

can be created with a whole new 

level of professionalism. 
PageSetter LaserScript adds an 

exciting new dimension to the al-

ready powerful PageSetter 1.0. In 

addition to providing the four most 

popular laser typefaces (with more 

on the way), PageSetter Laser-

Script gives you complete control 

over type style and size. It also 

frees you to change the position 

and size of entire pages, including 

the power to rotate them if you 

want. There's even an option to 

create custom templates, a time-

saving feature the frees you from 

repetitious formatting and re-for-

matting. And it works with any 

PostScript laser printer. 
"PageSetter LaserScript is just 

the beginning of a series of break-

through desktop publishing pro-

grams from Gold Disk". reponed a 

company spokesperson. "We are 

committed to making the Amiga 

the premier desktop publishing ma-

chine, and we have products in de-
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velopment that are going to do just 

that." A reliable inside source re-

ports that a big announcement is 

due in the near future. 
Prices are extremely competi -

tive. PageSetter 1.0 remains priced 

at $149.95, while the new PageSet-

ter LaserScript will be priced at 

$44.95. 
In related news, Gold Disk also 

anno unced the availability of a 

special disk containing over 25 

fonts for dot-matrix printers in-

cluding the Times, Helvetica, and 

Courier typefaces. Gold Disk is 

calling their new product FontSet I 

and is pricing it at $34.95. 

EMERGE N CY 
TELEPHO NE 

NUM BERS 
SET UP TO COPE 
WITH DEMAN D 
Gold Disk Inc has set up emer-

gency telephone numbers to help 

anxious Amiga owners locate their 

nearest PageSetter 1.0 retaile r. 

"Anyone in the continental Unit-

ed States can reach us toll-free 1-

800-387-8192", said a Gold Disk 

spokesperson. "All other callers 

should dial 1-416-828-0913" Cus-

tomers can also reach Gold Disk by 

addressing mail to: Gold Disk Inc, 

P.O. Box 789, Streetsville Ontario, 

Canada, L5M 2C2 

PageSetter 1.0 and new Laser Scri pt make hist, 

PageSetter 1.0 
The Only Choice 

For Serious 
Desktop Publishing 

No other program 
comes close 

Amiga owners don't need a 

laser printer to take advantage of 

the power and simplicity of Page-

Setter 1.0. All that's needed is an 

Amiga compatible dot -matrix 

printer. A truly intuitive user inter-

face makes page design a snap. In 

the normal mode, what you see on 

the screen is exactly what you get 

when you print out the page. You 

can also pull back to vie'?' the en-

tire page, or zoom in to edit up 

close. There are even a variety of 

borders, shadows, and shading pat-

terns to choose from. PageSetter 

1.0 is a fully integrated page layout 

program . You can create your doc-

uments with the built-in word pro· 

cessor, or create graphics in th~ 

built-in graphics editor. Of course 

you can always import document: 

and drawings from other Amig: 

programs like TextCraft, Scribble ! 

Deluxe Paint or Aegis Images. 
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ACQUISITION 

SPECIFICATION 
Maximum field size ... 10 Megabytes 
Maximum no. of fields to a record ... 10,000,000 
Maximum no .. of records to a file ... 100,000,000 
Maximum size of a file ... 1 Gigabyte 
Maximum level of sorts ... 65,000 
Maximum level of selection criteria ... 65,000 
Maximum number of files in a system ... unlimited 
Maximum no. of paths attached to one file ... 16 
Data types: alpha/numeric, date, time, logical 
Field formats: standard IFF picture, customised 
Database language functions ... over 200 
System requirements: Amiga with at least 512K 
RAM and 2 floppy disk drives or a hard disk. 

Distribu te d in Austra lia by : 

• TRULYRELATIONAL 
Multiple databases can be opened and linked 
together simultaneously on screen 

• STORE DOCUMENTS PICTURES DATES TIMES AND 
CALCULATIONS. 

• NEARLY 200 COMMANDS AND FUNCTIONS IN Acom 
has its own programming language for the ultimate in 
flexibility 

• CUT AND PASTE WITHIN FIELDS PROMPTS 
manipulate data within a field and transfer to other 
fields, records or databases using the powerful cut and 
paste feature 

• REPORTGENERATOR 
full function report generator allows selection across 
the entire fil ing system uses built-in text processor or 
any word processor 

• GRAPHIC BACKDROP 
load in graphic images to act as a base screen to hold 
your data fields - very user friendly. 

Produ ced by 
COMM ODORE AUSTRALIA 
67 Ma rs Road, Lane Cove Distribu te d in Sweden : 
New Sou th W ales 2066 , Aust ral ia 
Distribut ed in the USA by: 
Haitex Reso urces 
208 Carro llton Park · Sui te ·1207 
Carr o llt o n , Texas 75006 
(214) 241-8030 

F0RLAGSGRUPPEN Nygat an 85 
602 · 34 - NORRKOPING 
TEL: 011 13 4080 
1.2 KICKSTART 5 12K & 2 DRIVES 
* AMI GA is a tra de mark 

of Comm o do re Ma chine s 
Circle 302 on Reader Service care!. 

IMPEX LTD. 
Taurus House, 3 Bridge Street , Guildfo rd 

Surrey GU 14RY. Telephone: Guildfo rd (0483) 579399. 
Telex: 859500. Facsimile No: (0483) 502048. 
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Unbeatable SCSI Flexibility! No 
other Amiga hard drive can off er 
you: Capacities from 20MB to 
760MB ... plug-in compatibility with 
optical (WORM) drives, removable 
cartridg e drives & CD RO Ms ... op-
tional networking capability ... dual 
drive compatibility with ST506 and 
add-ons, allowing use of up to 14 
hard drives with your Amiga! 
A REAL 1l:ack Record!. C Lt 
has been shipping Amiga hard 
drives since No vember, 1986. With 
thousands of units in use, you can 
count on C Ltd 's prov en hardwar e 
& softwar e reliability. 

Circle 301 on Reader Service card . 

Extraordinary Support: Call our 
technical support line, and you talk 
to the people who actually build 
the C Ltd products. Each drive is 
supplied with a complete technical 
manual. Each drive is jully_fgrmatted, 
with 10 MB of useful public do -
main software and comme rcial 
demo programs. 

723 EaSI Skinner w,cMa. Kansas 67211 (316) 267-3807 

Cheaper By The Megabyte_. 
The more megabytes you buy, the 
less each magabyte costs you! 

22MB $ 999. 95 
33MB 1249.95 
44MB 1499.95 
50MB 1599.95 
60MB 1999.95 
80MB 2499.95 

150MB 3299 .95 
additional sizes up to 750MB avail-
able upon request. 

The Industry's Longest 
Warranty 
O ne- year parts & labor warranty. 

AMIGA is a registered trademark of Commodore-AMIGA, Inc. 
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II Zeitgeist 
Bob Ryan-who we hold mo stly responsible 
for this Special Issue-explains the whys 
and wherefores. 

BJ Tips and Techniques 
By Amiga World Readers 

Ideas , notions, advice and seren dipitous rev· 
elation s from the clever readers of Amiga· 
World, as seen in our tasty Hors d'oeuvres 
co lumn. 

II Beginner's Guide to the CU 
By Peggy Herrington 

There 's more to life than icons, and the 
Command Line Interface isn't as frighten· 
ing as it sounds. 

BJ IFF: The Standard of Sharing 
By Louis Wallace 

Though IFF is a buzzword in the Amiga 
community, for many its meaning remains a 
mystery ... that is, until now. 

m BASIC Intuition 
By Bryan Gatley 

Use custom windows and menus to create 
professional-looking Amiga Basic displays. 

T E 

m Tangible Graphics 
By Amiga World Editors and 
Friends 

Captur ing Amiga screens on paper , film 
and videotape. 

m Amiga World Technical 
Reference Guide 

A helpful, hand y special pull-out reference 
section that has everything from printer de· 
vice command fun ction s and CLI and BA· 
SIC comman ds and error codes to 
hard ware location s and those mystifying 
Guru Meditiation numbers. A near-necessity 
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for the Amig aphile 's coffee table o r night· FREE.! PrJU>ut &ferm ce Guide! 
stand! 

m Arrivals and Departures: 
Input, Output and C 
By Vincent M. Hopson 

Learn to access printers, disk drive s and 
other peripherals from your C programs. 

m Where Things Get Done: 
An Overview of Workbench 
By Vinoy Laughner 

A beginner's introduction to Workbench, 
with a more speci fic sideb ar on using the 
Icon Editor. 

m Executive Control: 
Introduction to the Amiga's Kernel 
By David T. McCl,ellan 

Behind the Amiga 's multitasking software 
flexibilit y and ease is a group of comp lex 
and powerful low-leve l routines-the Exec . 

COVER l.LWSTRATION BY JIM SACHS 

Amigal\ brld (ISSN 0883-2390) is an indepe nd ent journal not connected \\.ith Commodore Bwin l!Ss Machin es. Inc . Amignlforld is publi shed bim onthl y b y CW Communicat ions/Peterboroug h, Inc., 80 Elm 
Sc., Peterborough. NH 03458. U.S. sub scripti on rate is $19.97. one )"ear. Ca nada and Mexico $22.97. one year. U.S. funcb drawn o n U.S. bank only . Foreign Surface 539.97 . Foreign Air Mail S74.9i, U.S. 
funds drawn on U.S. bank . Ph one: 603·924-9471. Entire contcm s copyright 1986 b)' CW Com mu nications/ Peterborou gh. In c. No pan of thi s pu blicat ion may be pr inted or otherwise reprodu ced \oiithout 
written permiss ion from the publ isher. Pos~ler: Send addr m changes toAmiga\\brld, Subscr ipt ion Services. PO Box 954, Fannin gdale, l\tV l li 35. Nat ionaJly di st.ributcd by lnccrnational Circulat ion Discriburors. 
Amiga WOrfd mak~ every effon to assure the accurdcy of anicles , listings and circuits published in Lhe magazine . Amigo m,,..ld assumes no responsibi lity for damages clue to errors or omissions. 

Amiga World 3 
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Introducing Xebec's 9720H 
Storage Subsystem. 
Because High Performance 
Computers Need High 
Performance Companions. 

Okay, so you've got all of this great 
stuff on your Amiga. Now where are you 
going to put it? A smart place would be 
our place. The handsome, 20-megabyte 
Xebec 9720H standalone subsystem. 
Built to the highest quality standard in 
the industry . Spaced specifically to meet 

the design criteria 
and to enhance the 
multitasking capabilities of AmigaDOS . 
And totally compatible with AmigaDOS 
KickStart. 

The Xebec 9720H. A high performance 
companion to your high performance 
Amiga. At an impressively low price. Just 
$1095.00. Call 800-982-3232 for the 
Amiga dealer nearest you carrying the 
Xebec 9720H. 

3579 Highway 50 East 
Carson City, Nevada 89701 

C11cle 315 on Reacler Serv,ce caro 
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• • Announcing the 
• i i st great AM/GA • 

get-together! • 
... 

• • AmigaWorld Expo 4 

• September 11-13, San Francisco 

• • 
4 

with the thousands of Amiga lovers in a hands-on festival of this remarkable 
computer. Experts and enthusiasts who unde rstand the Amiga and its 
· pact on business , the arts , science, music , education and at home. 

of its kind devoted 
ith special confer-
nd hands-on dis -

iga 1000. Plus your 
t the new Amiga 

ease, use or are 
uying an Amiga, this 
OU . 
learn everything you 

Meet an Amiga face to face . See 
the stunnin g graphics, hear the 
aweso me stereo sound , experience 

the range of multi-tasking capab ili-
ties - there'll be plenty of Amigas 
to play with. 
Evaluate and compare Amiga 
products. Talk to the exhibitors 
that produce hardw are, software 
and peripher als for the Amiga. 
See the latest in Amiga-related 
technology. 
Learn from the Amiga experts . 
Registe r for special beginner and 
advanced conferen ces, and meet 
the people who best und ersta nd 
Amiga's current and pote ntial 
applications. 
You've got a friend at 
Amiga World Expo! Sponsored 
by Amiga World Magazine and 
supported by Commodore 
International. 

For more infor mation fill out the coupon 
below and send i t to: Mit ch Hall Asso-
ciates, P.O. Box 155, Westwood, MA 02090. 
For exhi bito r's informat ion call : 

(617) 329-8334 
......•.••...•......•.........•.... . 

,I YES! I'm int erested in join ing the 
thousands of Amiga lovers at the fir st 
AmigaWorld Expo on September 11-13 at 
Brooks Hall/Civic Auditorium in San 
Francisco. Please send me more informa-
t ion and details on your preregistrat ion 
discounts. 

Name 

Address 

City State Zip 

AmigaWorld 
~ li -. p o s i t i o n 

,·~ ~-

• 

• . . 
The AmigaWorld Exposition is produced by World Expo Co. and managed by Mit ch Hall Associates. For 
furt her informat ion call Mitch Hall Associates at (6 17) 329-8334. AmigaWorld Expositi on is a registered 
trademark of World Expo Co. Inc. AmigaWorld is a trademark of CW Communi cations/ Peterborough. 
Amiga is a registered trademark of Commodore International. .......... ...................•....... 



You Told Us What The 
Best Colllputer Baseball Gallle 

Would Have 
"Great graphics" 

"Relief pitchers 
-and subs" 

"Let me see what's happening 
on the whole field." 

Here It Is. 

"I want to play in the series!" 

"I want to be able to throw 
a lot of different pitches." 

"Put me right at the plate 
when I'm batting." 

CHAMPIONSHIP BASEBALL" 
With 4 Divisions, 24 Teams, Playoffs and a Championship Series 

You've bee n asking for the best in 
comput er baseball gam es, and you 
want it a /I- grap hics and features . 
We've hea rd you , and Gam estar 's 
Championship Baseball delivers. No 
other product gives you the comp lete 
sport of baseba ll like Championship 
Baseball: 
• Player Draft, complete with reserves. 
• Setting your starting lineup. 
• Batting Practice, Exhibition Game 

and League Play options. 
• Each division is tougher than the last, 

so there's always a new challenge. 

C H A \tP' I OSS H J P 

BASEBAL~ 

r ..... , ... c-u.o• .. -- ... - n..., __ , __ ... 
:..,.~...::":.-:.. .. _ :-..::-... -::=.:::""-..-~---... - ---.... ----- ..... _ .......... -"'Tta l ~ ,.,..._ .. ~, .. u. .... u.a .. ..... _" __ .... _ ----... --_ .. __ ... _,_.._ ..... ----·--·-·--- ---... ~--... __ ., __ 

• You cont rol all the act ion on the 
field- pitching (8 different pitches), 
hitting, catching, outfield relays, base 
running, even sliding und er tags. 

• Player substitutions can be made 
throughout the game. 

• Division, playoff and championship 
series play. 

All this and much more in the most 
complete baseball program available. 
When you're ready to step into the 
major leagues of computer baseball, 
Cham pionship Baseball's your ticket. 
Nobody else gives you more. 

For IBM PC, Tandy 1000, Apple lie, lie, Commodore 64/128, Amiga, Atari ST and 100% compatible computers. 
To order, visit your local retailer or call 1-800-227-6900 

Sclccl your players from the talenl 
pool, based on their characteristics 
and skill ratings. Name them after 
loday's stars, or anyone you wanL 

r--- _ .. ___ 

ell 26 ¥212 

De1enninc the batting order that will 
have the best chance againsl your 
opponent 

Batting i,indow disappears i,'hen the 
ball's in play, so you can see continuous 
action. 

Amiga screens shown: other systems may vary, Commodore 64. 128 and Amiga are trademarks of Commodore Electronics Limited. 
IBM is a trad<:marlc of International Business Machines Corporal ion. Tandy is a lr•d<marlcofTandyCorporJtion. Atari and ST are tradcmarlcsof Atari Corporalion. Apple is a trademark or Apple Computer. 

Circle 314 on Reader Service card. 



Zeitgeist 

What's So Special? 
By Bob Ryan 

No, Guy hasn ' t bee n kidn apped by a band of craz ed 
typ ese tter s, nor has he absconded to Rio with last 
month 's subsc ription rece ipt s. He simpl y thought it 
wou ld be a good ide a if th e Te chnica l Editor wrote the 
edito rial for thi s Spec ial Issue of Amiga World. 

You' ll no tice a lot o f unu sual things about thi s ed i-
tion of AmigaWorld. Much of the no rma l editori al con-
tent is missing-n o new produ ct listing s, no rev iews, 
not much of an ythin g tha t const itute s a regu lar issue. 
We intentionall y left tho se (and mor e) ou t, becau se we 
want ed to limit the amount o f tim e-sen sitive materi al in 
thi s issue ; we hope you'll keep Lhis copy by your com-
pu ter for a long time , and refe r to it often. 

Whi le pr od ucing the Special Issue, we came to think 
of it as "a beginner 's guid e to eve rything. " We cho se the 
art icles publi shed here because the y're all good intro-
d uction s to diff erent aspects of the Amiga system. 
Dep endin g up on your level of expe rti se, you ma y e njoy 
"Beg inner 's Guide to the CU ,'' "BASIC Intuiti o n,'' o r 

perhaps "Exec u tive Control : Int ro du ctio n to Lhe Ami-
ga's Kerne l." We think everyo ne will like the pull-out 
Tech n ical Reference Guide bo und in to the issue; it 
br ings useful in forma tion from man y different sour ces 
toge ther in on e hand y packag e. (Some of the staff 
did n't find the list ings of hard ware loca tions terribl y 
usefu l, bu t I think the y're neat. ) Th e on ly ho ldover 
from our regu lar issue is Tips and Tec hni ques: all the 
best from ,AmigaWorld's Hors d'oeu vres col umn. In add i-
tion to reprinting and reor gan izing t ips from past 
issue s, we've included a lot of new materi al as well. 

T he AmigaWorld Special Issue is a beginn er's gu ide in 
ano ther sense, too : It 's the first time I've had exec utive 
respo nsib ility for a magazine. I had a lo t of fun bug-
ging the other editors abo ut dead lines (that's a switch) 
and working closely with the tale nted peo ple in the 
A111igaWorld an departme nt. If e nough peo ple enj oy thi s 
Specia l Issue (as I hope you will), the folks up sta irs 
might just let us do it agai n nex t year.• 

DESIGNTEXT: Word Processing That Means Business! 

ULTIMATE SPEED & EASE 
USER ORIENTED 

•Gadgels. Menus. or AMIGA Key 
operation. 

• FAST Scrolling (Line/ Screen/ Page or 
Slider). 

• Horizonlal Scrolling w11h lull 80 character 
display. 

• Mulllple Columns. 
• Mulliple documents/ windows. 
• Tabular input al ligures. 
• Multiple tonts. 
• Semi·Automalic Hyphenation. 
•Also works in Interlace Mode. 

PEOPLEBASE 
• Fully lnlegrated w1lh OesignText. 
•Form Letter Generalion. 
•Client con1act update. 
• Multiple Search Crileria 
•Address Lisi printing. 
• Lillie Black Book generalion. 
• Mailing Label Prinling. 
• File security 

FORMATTING OPTIONS 
• Graphic Import Ab1l1ty. 
• Borders. Separating Lines and lilies . 
•Outline Summary. 
• Hard and Soft page breaks. 
•Headers and Foo1ers 
•Au1oma11c Index Genera11on 
•Automa11c Foo1no1e Genera11on. 
• Non sequenlial page prin1ing 

EXTRAS 
• Special drivers tor popular prin1ers-up 
to 292 Oo1s/ inch 

•Supports all storage devices 
•Able to load TextCrafl and Scribble tiles. 
• Ability to chain mul11ple tiles. 
• Full Search and Search/ Replace options. 
• Integrated Spelling Checker. 
• Optional Ternunal Modules 
• Math tunc11ons 

DESIGNTEXT 
by D ESIG NTECH 

• • , ,. .. ,. " I • · ~ ,. ' • 

, w , 1, , 1_ ~t, x--~. ir~ - ~Eilm:J ~ . 
~DESIGNTEXT (tm) 
- GADGETS /\ CM E SECUR IT ES ,,,, ..... ,., ....... ........ ,.u ..... ... , ... """ ... _ . , ..... ._ .. , ........ .., ..... , .. , .... Soya hcans 

....... ,, . , .,,. """ ' • II•• er•• ..... .. ... . _ .. . . .. , .. .. 11 .. ~· .., ... , .. , '"''· ..... , ...... . ., .. , .......... -............... . 

.......... , .. . , , •• , ..... 1 1 . , ........ -................. "' "' 
' "' •',. .. o "' ..., . ,., t• c • 

DiSCOYl?ry t 
.. .. u .... c: . .... .. ... ... . , -

C ... 1 .. ...-1, l,~ • ll w U••H• • 
• .... . "' " " .. .. .. . u .. . .. 1,, •. 

W,1 1, l Jo,f' ..,,. .,.,,., • I ,. . ,. P J 

'" " ''' -··· ·· '"' , . .. l h• :::~;:; ~=~~:";.~ --- --::::: .. -, .. , ....... ,. ~· 
LA RGE TITLES 
GRAPHICS 
COLU MNS 

.. .. ,.- ..... ' "'" .,.c, ~~-"-'!!'i ...... 1 ..... .. , . #!Of[ , w-

~
.:..~~r-~:!~~~~~~~-;···~··~·-~-.. ~-1· ·1·"i' ~~~P=EOPLEBASE(tm) !j!im SEA RCH ABL E 

COMMEN T 
FIELDS 

... ,-. tj$ .... _ n -=~= ·'== SCROLLING 

Cheque or 

___ RECORDS 

NOW ! $50.00 
EARLY ORDER 
DISCOUNT : 
Reg. $ 129.00 

NOW! o0 19~ 
Money Order to: 
($79.00 U.S. Each) 

DESIGNTECH 
Business Systems Inc. 
304, 850 Burrard St. 
Vancouver , B.C. 

DEALER 
INQUIRIES 

INVITED 
Canada V6Z 2J1 Phone (604) 669-1855 
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The start of a perfect 
friendship. 

WordPerfect for the Amiga' 
If you've been looking for a cruf_,· full-featured word 

processor that maximizes the capabilities of your Amiga, 
then meet WordPerfect. The same power and features chat 
have made WordPerfect the best seller for 18\1 PCs are noll' 
available in a specially designed version for the Amiga 
computer. 

A True Professional. 
Regardless of your needs, WordPerfect offers you 

professional features to make your job easier and increase 
your productivity. 

In the office, WordPerfect lets you automate rime-consum-
ing tasks, scream line difficult ll'Ork, and main rain even the 
largest documents. At school, you can focus on ll'hac you' re 
saying ll'hile WordPerfect handles the formatting. Even for 
uncomplicated tasks at home, \\ordPerfecc produces 
professional quality results with simplicity and elegance. 

WordPerfect bends co the most creative imaginations and 
most demanding tasks by offering such useful features as: 
Automatic Foornores/Endnores • Table of Contents 
•I ndexing • Paragraph/Outline \"umbering • \l acros 

• \l ail-\l erge • \ lath Columns (with Four-Function ~lath) 
• File ~lanagemenc •Thesaurus• 115,000-word Speller• Text 
Columns. 

A Perfect Match. 
WordPerfect for the Amiga fully supports the Amiga 

interface, including pull-down menus and mouse control. 
Boch the mouse and the function keys give you complete 
access to all \\'ordPerfect features. And, as you'd expect, 
WordPerfect rake ad1·antage of the Amiga's multi-casking 
capabilities. 

In addition, theAmiga version of \VordPerfecroffers file 
compatibility with WordPerfect 4.1 for the IB\-1. 

Friends For Good. 
So find our ll'hac fu/1-feawred really mean , and get 

acquainted with WordPerfect. You' II be amazed co see how 
friendly a professional 1rnrd processor can be. For more 
information, call or write WordPerfect Corporation. 288 \\est 
Center Sc.. Orem, L cah 8405 7 (801) 225-5000. 

WordPerfect 
CORPORA TI O N 

A~IIGA is J 1rndrnurk of Commodorc-Amiga. Inc. Cude 308 on Reader Service card. 



Workbench 
Scrambled Snapshots 

I have found Lhat my icons are stacked 
and scr ambl ed eve n a fter I have cleane d 
th em up and used Snapshot I fina lly 
tr acked th e pr oblem down ; it appear s that 
if any of the files are write·protected , you 
ma y get unpr ed ictable Snap sho t results. 
You would think that only the writ e·pro · 
tectcd fil e icons wouldn 't move, but thi s 
seems no t to be the case. 

Saving Custom Icons 

Robert L. Pleatman 
Cin cinnati , OH 

Wh en I di scove red how to use th e Icon 
Editor on the Workbe nch di sk, I made use· 
ful icons fo r my Amiga Basic pr ograms. 
H oweve r, when I m ade an adj ustment in 
the progr am and resaved it, my custom ico n 
was replaced with Lhc stand ard flow·chan 
ico n that is cre ated for eve ry Amiga Basic 
pr ogra m when it is in itia lly saved. 

The re ar e two so lu tions to th is probl em. 
O ne is to kee p an ico n libr ary and use the 
Ico n Editor to rep lace the standa rd ico n 
wilh your custo m ico n. 

T he other soluti o n is impl e me nt ed with· 
out leaving Amiga Bas ic, and leaves you 
with an old (u nm odified ) co py o f the 
program. 

Fir st, get int o Lhe int erm edi ate mode and 
type SAVE OLD. No w you have a new cop y 
o f the progr am with a sta nd ard ico n and an 
old co py of the progr am with your custo m 
ico n. All you ha ve to do now is switch th e 
program s. 

In the int er med ia te mode, type: 

NAME OLD AS T EMPORARY 
AME your program's name AS OLD 

NAME T EMPORARY AS your program's 
name 
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Amiga Tips And 
:r echniques 
Ideas, notions, advice and serendipitous revelations from 

the clever readers of Am iga World, as seen in our tasty 

Hors d'oeuvres column. Here they are, toothpicks and all. 

Now you have the new pr ogra m with th e 
custom icon and the o ld pro gram with the 
standa rd ico n, so you can move the ol d 
co py somewhe re else or int o the trash until 
you kn ow your mod ifica tion s work 
co rrec tly. 

Icon Assortment 

Derek Buckley 
Spokane, WA 

Like man y, I a m slow ly lea rning the nu· 
a nces o f the Am iga's opera tin g system-t he 
hard way. Handlin g Icons seems to be 
shr ouded in mystery. Her e ar e some hint s: 

1) When co pyin g fil es from th e CLI use: 

COPY ji leuame#? TO destination 

Th e # ? wildcard charac ter s in sure tha t Lhe 
filename .in fo (which conta ins th e icon info r· 
mation) is also co pied . 

2) If you crea te a dir ectory from th e CU , 
an ico n is not a utoma tica lly generated for 
you. You ca n use th e CO PY co mm a nd to 
"clone" an ico n using: 

CO PY drawer.in fo TO destination directory! 
Jilename . in fo 

Thi s make s a co py and change s the name at 
th e same tim e. 

3) If you have proj ec t file s (like Tex tcraft 
doc um ents, o tcpad no tes, BASIC pro· 
grams, etc.) without ico ns, you can create 
ico ns for tl1em by load ing th em into their 
too ls (pro gra ms) and the n resav ing them. 
To loa d a pro gra m with a file from the CLI, 
type the p rogra m name fo llowed by a 
spa ce, and then the filename , e.g., UTILI · 
T IES/NOTEPAD filename, or T EXT CRAFT 
Jilename. 

4) Pro grams (too ls) wit110ut ico ns repre· 
sent more of a challe nge. A co upl e o f exce l· 
lent pub lic·domain utiliti es are ava ilable to 
do thi s (such as IconExcc) th at will crea te 

bootab le icons fo r most progra ms and DOS 
ba tch fil es. 

5) One last CLI no te . I like to be able to 
identify non·stand ard C di recto ry co m· 
mands that I have co llected by cap italiz ing 
their nam es, bu t th e AmigaDOS RENAME 
com mand won't work to just change case. 
The sim ple sol ut ion is to rename th e co rn· 
mand as someth in g else, then rename it 
back to what you want in th e case you wan t. 

Icon System Solution 

Frank Tunier 
San ta Cru z, CA 

If you put Amiga Basic in a draw er, the 
Am iga won't find it when you tr y to ope n it 
by clicking o n a BASIC program icon, un· 
less you change Amiga Bas ic's defau lt loca· 
tion. Here's how: 

With Workbench loaded , firs t click once 
o n the ico n for th e BASIC program. ext, 
se lec t In fo from the Workb enc h menu by 
highlight ing it a nd releas ing the mou se bu t· 
ton. Wh en the In fo window comes onto the 
scree n, change tl1e defaul t tool from :AMI· 
GABAS IC to :your drawer name/A MI GA· 
BASIC. This will d irect the Wor·kbenc h to 
load Amiga Basic from th e dr awe r. I tri ed it 
and it works for me. 

RAM Disk Icons 1.2 

Dr. Michael]. Doyle 
Bel Air, MD 

One of th e man y ni ce addit io ns in the 
ve rsio n 1.2 re lease of AmigaDOS is an ico n 
for the RAM disk. T he ico n is generated 
whe n you first access the RAM: devi ce from 
th e CU. Th is ico n docs not automaticall y 
appear whe n you boot on a no rm a l Work· 
bench dis k, but you can make it do 
so by adding th e line DIR RAM: to the 
sta rtup· seq uenc e. 

T he RAM: device is e mpty when you 
boo t, so thi s comma nd do es nothi ng bu t .,.. 



Marauder II Is the most 
powerful copier ever produced 
for Amiga.. It will auto-
ma.tlcally copy ALL software 
released to date , and It 
requires no hardware 
modification of any kind. 
I t produces completely 
unprotected copies of most 
Amlga. software faster and 
better than any other copier. 

C<rde 304 on Reader Service card . The Mirror Copier Can Now Back Up 
A Disk Almost As Fast As Marauder II, 

And It Only Costs About 25°/o More! 

No oth er copier can copy 
as much software as 
Marauder II . 
Marauder II also has the most 
advanced user Interface your 
money can buy. If you have 
an Amlga. you already know 
how to use Marauder II. You 
never have to reb oot you r 
ma.chine to use Marauder II , lt 
ls completely compatib le with 

the Amlga.'s multitasking 
opera.ting system. 
Marauder II has been designed 
with your future needs In 
mind. As protection schemes 
change you can update the 
program yourself with our 
unique "Strategy Files ." 
The Strategy Files are 
developed as new software Is 
released so that you can get 
them quickly and easily when 
you need them . 
Compare the featur es of 
Marauder II to our 
competition and you'll see 
that Marauder II ls quite 
simply th e best copier you can 
get, at any price! And for only 
$39 .98 you can rest assured 
that your soft ware Investment 
ls safely prote cted against 
damage, loss or theft. 
Don't wait , order now! 

Upgradable With 
Strategy Files 

Mouse Driven User 
Interface 

Exit Without 
Restarting Amiga 
Runs From 
Workbench or CU 

Makes Multiple 
Simultaneous Copies 
From One Original 
Copies Itself 

Copies The Mirror 

Price 

M.,1uderll l,lnu 

83Sec . 1 Minute 
48Sec . 

YES NO 

YES NO 

YES NO 

YES NO 

YES NO 

YES NO 
YES NO 

$39.95 $49.95 

NOW YOU CAN SAVE ANY SCREEN, FROM ANY PROGRAM, ANYTIME WITH GRABBIT. 
With GRABBIT you can capture 
exactly what you see on your screen 
In an Instant , regardless of what 
programs you're running. GRABBIT 
works with all video modes , 
Including "Ho ld and Modify ." 
What's more, GRABBIT runs 
compl etely In the background , 
transparent to your othe r software . 
GRABBIT ls always ready for you to 
use, even when you 're In th e middle 
of another program . As If that Is not 
enough, GRABBIT requires only 
about lOK RAM to operate , and It 
supports dozens of printers. 
GRABBIT Is truly a. productivity 
power tool for your AMIGA! 

GRABBIT ls far su per ior to oth er 
screen -printing "programs" because 
of Its small size and quick 
performance . No complicated setup Is 
required , just Install and go! Also, 
GRABBIT doesn 't require the screen 
to remain visible during printing or 
saving , and stopping the print 
operation ls as easy as starting It. 
GRABBIT supports all standar d 
Amlga printer drivers. GRABBIT also 
supports full color printing . 
In addition to GRABBIT's printing 
capabilities, the package also 
Includes a powerful utility program 
"ANYTIME." The ANYTIME bonus 

program Is a "Prefer ence s" style 
palette requester that allows you to 
change any colors of any screen, 
anytlm el With ANYTIME, you are 
NOW capable of customiz ing all 
colors to match your printer's 
hardcopy to the screen's colors. 
Once you start using GRABBIT and 
the bonus program ANYT1ME you 
will want lt on every disk. You get 
all th e power of this sizz ling new 
sof tware for an unb ellevably low 
S29.95 + S5 shipping and handllng. 

.- r· - - ,: 

With Key Genie - One Key Launches 1000 Strokes! 
,.. I 1,-,r:g ') . '· • 

;_{' 11111 ii" 11111[! I 111111i: ii111 : This amazing keyboard macro 
proces sor ls just what you need 
to give your flngers a rest. The 
Genie Is always at work to save 
you time and keystrokes. 
Complicated or repltlous 
keyboa r d sequence s are easily 
assigned to a key you choose 
through the Genie 's Pop-Up 
Macro Definition Window . You 
can also load and save your 

favorlte macro sequences on disk . 
Once saved , the macr os can be 
automatically installed at star tup 
to save time. In addition to the 
Gen1e's powers, Disco very 
Software has add ed a bonus 
program "Turbo -Shell" . The Shell 
ls an AmlgaDOS performance 
enhancer that you shouldn't be 
with out! The Shell gives you the 
capability to recall previous CLI 

commands with the arrow keys 
so that mistyped commands can 
be quickly corrected, and 
fr equently used command s can 
be easily repeated . Fast 
AmlgaDOS command repl~cements 
give you UNIX-style performance 
from your Amlga . 
What other software does so much 
for you at such a low price. Only 
$49 .98 + S5 shipping and handllng . 

- I ; - . ' --, 
. < ;~ -.~;..; ·:: ~-'· .. ,,~~!"'--~······~Z·····: : .. , ... ~-···· ..... -· . . --- ..................... _ . 

-:!~- ,.r:a: :ji"'.':~ ! 

When ordering from overseas , 
add an additional $5.00 shipping for 

first class airmail . 
11-1-86 

!DISCOVERY 903E. WillowGroveAve., Wynmnoor, PA19118(215)242-4666 ,:i~J;>,~;t~{b~l~ 
AmtgaTI.i ls a regtst.ered trademark. of Commod ore·Amlga Inc UNIX 1s a reglstered trademark of Bell Laboratories 



mak e Lhe sysLem "b uild " Lhe RAM d isk. 
Assumi ng you have alr ea d y used lconEd 

LO crea te your ow n pe rsona l di sk icon s, you 
ma y be di sappointed LO see that th e RAM 
di sk icon is the o ld default disk ico n. To 
change thi s, use Lhe fo llowing co mm and in 
pl ace o f th e do·n o th ing Dir co mm an d sug· 
gesLed above: 

CO PY DI SK.INFO TO RAYi': 

Thi s co mmand co pi es your syste m di sk's 
ico n image int o th e file Ram:Disk.info , 
wh ere it will be used LO d raw the RAM 
di sk's icon. You co uld in stea d crea te a cus· 
LOmized ico n just for Lhe RAM di sk and 
keep that ico n in a se paraLe file o n Lhe sys· 
tern di sk. If your RAM d isk ico n wer e 
ca lled, say, Ramd isk.info , you would use th is 
sta rtup· sequen ce co mmand: 

CO PY RAMDISKJN FO TO RAM:DISK.INFO 

So me no tes: Fir st, Intuition apparen tly ig· 
nores Lhe extra disk ·type in fo file o n tl1e 
sysLem disk. Next, since the RAM di sk ico n 
is crea ted on ly o nce eac h sess ion , th e re is 
no need LO leave th e Di sk.in fo file in Lhe 
RAM d isk after iL's bee n used. Third , a 
Sna psho t o f th e RAM d isk will not be per · 
manent unless you co py RAM's Disk .Info 
file ba ck LO its file o n th e system disk. Of 
co urse, fil es in th e RAM disk will be lost 
when you r eboo t or turn off your Ami ga . 

Let m e menti o n o nce aga in th at Lhi s 
tri ck will o nly work o n vers ion 1.2 system 
sof twar e. 

Hidden Debug Menu 

Marcus Brooks 
Austin , TX 

For a bit of fun , type thi s co mmand from 
a CU win dow : WADWB - DEBUG. Now 
go LO tl1e Workben ch and se lect th e Special 
menu. Whil e st ill holding th e mouse bu tto n, 
slid e th e po int er to th e right and voi la ! A 
hid den men u. Th e it em s in this menu ca use 
deb ugging informa ti on LO be sent o ut the 
se ria l port at 9600 ba ud . Anyo ne with an 
RS·232 ter min al lying aro und ca n tap int o 
th is fea tur e. 

Words And Pictures 

No tepa d Address Book 

Bry ce Nesbitt 
Berke ley, CA 

The Notepad co n sis ts of 10 pa ges, each 
with 49 rows of tex t. If each page is Litled 
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with 3 co nsec uLive leLte rs of Lhe alphabe L, 
th e rema inin g 48 rows can be used as an 
address book and /o r phone direcLOr y. I've 
found iL easies t to kee p th e screen default 
width and use tl1e sizing ga dget to dra g the 
wind ow to fu ll lengtl 1 be fore saving. Th ere 
is eve n room for an ope nin g t iLle pa ge. If 
you put Y, W, X, Y an d Z at the top of the 
last page, yo u h ave enou gh room for a page 
of notes o r imp on ant ela tes o n the last 
pa ge. Us in g th e Sty le menu allows for end· 
less crea Livit y, and the ad dr ess/ ph o ne lisL-
ings ca n eas ily be print ed. 

Paul Elliot 
Suffie ld , CT 

Getting Behind Textcraft 
So m e so flware , like TexLcrafL, ha s no do c· 

um enta tion for how LO ch ange screens with 
the Ami ga ·N and the Am iga· M ke ystro kes. 
For instanc e, in Te xLcraft, mo st peo ple are 
probab ly se lecLing the Qu it o ptio n from the 
me nu whe never tl1ey want LO see the Work-
be nch screen (e.g ., to move an ico n for an· 
o ther proje ct int o the sam e drawer as the 
Textcr aft project). But ther e is a mu ch 
faster way to re turn LO Wo rkbe nch witl10u t 
breaking o ul o f Textc ra ft: Ju st o pen th e 
Workben ch C loc k befo re o pen ing Tex tcraft. 
T hen, from witl1in Te xtc rafl, Am iga-N will 
swit ch you to tl1e Workbe nch scree n and 
Ami ga-M will return you to Tex tcraf t. 

CLI Typewriter 

Andrew Lichtma,i 
Ne ll ie Ga il Ranch, CA 

If you want to use th e Am iga and your 
print e r as a Lypewr iter , all you have LO do is 
enter COPY * TO PRT: fro m th e CU 
prompt. Fro m Lhen on , every thin g you type 
on the ke yboar d will be print ed o n th e 
prin te r. To cance l th e co mmand , press 
CTRL and \ at the same t ime. We've use d 
this te chniqu e to make labe ls fo r slid e tra ys, 
8mm mov ies, video casse tt es and eve n a list 
o f Ami ga co mmands for qui ck reference . 

Ed Prompt s 

Ms. V. Bende 
Whitb y, Ontar io 

Ca nada 

If yo u're like me and you use ED a lo t, 
you also kee p forge ttin g what keys do what. 
I end up ove ru sing the "easy· to -remembe r" 
keys and was tin g a lo t of Lime thum b ing 
th roug h the m an ual. H ere is a be tter way. 
Us in g ED (what e lse?), ma ke a chea t sheet 
with a ll tl1e info yo u think you ' ll ne ed . 
Make sure tl1aL it d oesn't fill up mo1·e tha n 
o ne scree n and th en save iL as Ed H elp, or 

so met hin g you'll rem e mber. Before using 
Ed for another p rojec t, just enter T YPE ED-
HE LP. You'll see yo ur screenful of informa· 
tion ap pear. Next, use ED as usual , and 
anytim e you need so me he lp , simp ly cl ick 
th e wind ow cle ptl1 an angement gadge t in 
Lhe upper r igh t-hand co rne r of th e screen; 
your list will a p pea r. Click tl1e win dow 
gadget aga in LO re tu rn to your ED projec t. 
The o nly drawbacks LO thi s te chn iqu e are 
that yo u have to do it for eac h ED session 
and the help screen ca n only take one 
screen or the info a l the LOP scroll s off. 

Jam es Nakakihara 
Uts unom iya, Ja pan 

Double-Spaced Printout Fix 
Here are a few h in ts for those of you hav· 

ing printer prob lems. If you ha ve a pr inter 
(like ma ny Radio Shac k prin ters) that re· 
quires a CR (ca rr iage ret urn ) witho ut th e LF 
(line feed) o r it will doub le space every-
thing, there is a simpl e way to fix yo ur 
p rint ou ts. First, crea te a simple two·byte file 
named HLF (or someth ing a ppr op r iate) 
co mposed of the co nt ro l seq uence tl1at your 
pr in ter nee ds to get a ha lf forwar d line fee d. 
(O n my Ta nd y print er th is seq uence is 
SI 8 ,$ I C.) Then, in the first line of your 
sta rtup ·seque nce file add the line TYPE > 
PA R: HLF or, if you are using the ser ial 
port, TYPE SER: HL F. 

Now whenever you boo t up your system 
you can ou tput tex t via tl1e PRT: an d have 
everyt h ing come out s ingle spa ce d, ass um · 
ing that you a re using tl1e Ge ne r ic print er 
driver or a dri ver that work s with your 
pr int er. If you wish, you ca n a lso include 
any escape sequences in yo ur HLF file LO 
d o Lhings like con densed o r bold printi ng. 

Print ing With ED 

Scott Cabit 
Col um bia, CT 

Before b uying a wor d p rocesso r l used 
th e A mi ga editor , ED. I ga tl1er th at many 
peo ple use ED fo r le tt ers, sh ort a rti cles, e tc., 
so th is t ip m ight be of he lp LO th e m. 

I foun d that us ing the form ul a de scr ibed 
in your magazi ne for co nt ro llin g th e 
pr int er pape r feeds, for matting and page 
breaks wasn ' t the answer I neede d, so I 
came up with a o ne-li ne alternative . After 
tl1e text ha s be en draf ted , use th is ESC co m-
mand: 

T ; SUO; SR70; BS; M30; BE; WB /PRT: 

In this examp le you ca n change th e valu es 
for left mar gin (10), right mar gin (70) and 
last line to b e print ed (30) to fit yo ur pr int· .,.. 
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The Xerox 4020 Ink-Jet Printer is making 
headlines with unlimited color. 

If you want to make headlines with 
your next business presentation, try 
adding color with the Xerox 4020 

Col or 
Ink-Jet 

· ·· t Printer. 
The 

4020 isa 
high-

-- ..... quality, 
attractively priced printer that mixes 
text with brilliant color graphics. It 
employs the latest advances in ink-jet 
technology to deliver seven distinct 
colors which combine to produce over 
4,000 different shades. 

But the 4020 makes more than just a 

colorful impact It also has a resolution 
that few color ink-jet printers can 
match, prints 2 to 3 times faster than 
comparably priced color printers, and 
can be installed by just about anyone in 
less than 10 minutes. 

Like all Xerox products, the reliable 
4020 is backed by one of the best 
service and support organizations in 
the industry: Team Xerox. To learn 
more about the 4020 Color Ink-Jet 
Printer, send in the 
coupon below or 
call 1-800-TEAM-
XRX, ext 199A. 

We've got a colorful solution to your 
business needs. 

r- -- ----- - --- --. 
I I'd like to learn more about the 4020 Color I 

Ink-Jet Printer and what it can do for my 
business presentations. 
D Please send me more information. 
D Please have a sales representative contact me. 
Send this coupon to: Xerox Corporation, 
P.O. Box 24, Rochester, NY 14692. 

NAME mLE 

COMPANY 

ADDRESS cm 

STATE ZIP PHONE 

Or, if you can't wait, call 
1-800-TEAM-XRX, ext. 199A. 

_ (1-800-832-6979, ext 199A.) _ ~_J 
XEROX& lllld 40?0 ,,. trad<a,.vb of XEROX CORPORATION 



er's need s and page length. To print su bse· 
quent page s, replace the T with M values, 
for examp le: 

:vt31; SLIO; SR70; BS; M60; BE; WBfPRT: 
Lee Aluuaki 

Toronto, Canada 

DeluxePaint Keyboard Colors 
l use DeluxePa inl frequen tly, an d over the 

months I have stumb led upon a coup le of 
undo cument ed keyboard color commands. 

T he 7 and 8 keys (on either the main key-
board or the keypad) sub tract and add LO 
the level of red in the currently selected 
foreground co lor. The 4 and 5 keys work 
the same way for green. The I and 2 keys 
work for blue. The se are the keyboard 
equ ivalents o f the RGB slider s on the 
graphic paleue . Note that these keys are not 
subje ct to the limitati ons of the graphic pal -
ette involving co lors 1 and 2. (See the man-
ua l for de tai ls.) 

Press ing the Help key will set color 1 to 
black and co lor 2 to white. The se co lors are 
used by DPaint LO draw the menus , and 
loading a pi cture made with another pro· 
gram may mak e their values too close, ren-
der ing the icons and ti tle bar inv isible. 

Fina lly, the braces { and } (sh ifted 
bra cket keys) allow you to step thro ugh the 
palett e to se lect the background co lor in 
the same way the bracket keys [ and ] (un-
sh ifted) allow you to select the foreground 
col or. 

Disk Management 

Copy of Ano ther Type 

Bryan Costin 
Woodbine, :vtD 

Another way to co py a file is by using the 
Type command und er the CU . 

The Type command will display the con-
tents of a file in either ASCII or hex, de-
pending up on the op tion used and, of 
cou rse, the file be ing accesse d. 

No rma lly, the ret urn is to the screen or 
prt: . However , I have d iscove red that it can 
also be to a d isk or file , and if a file is not 
specified, one is created. 

The format is as fo llows: 

TYPE DF?: file name TO file name 

For examp le, let 's say you have a file on a 
disk in drive I called AmigaWorld and you 
want a copy on the di sk in dr ive O to be 
called Mags. In the CU , you would type the 
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fo llowing com ma nd string: 

TYPE DFl :AMlGAWO RLD DFO:MAGS 

No te that the use of TO is optional. 
When you now do a directory sea rch, you 
shou ld find a new file called MACS 
on DFl:. 

David Morgan 
Robina , Queensland , Australia 

T ransferrin g Pr efe rences 
Some Am iga software will not load if 

your Workben ch dis k ha s been loaded be· 
fore it; therefore , the mo st obv ious way of 
using the same Preferences setting s as on 
your Workben ch disk is LO open the Prefer-
ence s on the new disk and reset every thi ng . 
Howev er, there is an easie r way. Alth ough it 
doesn ' t say so anywhere in the manual, 
everyth ing save d in Pref e rences resides in 
the system-co nfigur atio n file. To easily 
tran sfer all your sett ings LO a different disk, 
just enter the following lin e from th e CU: 

COPY WORKBE NCH:DEVS /SYSTEM-
CONFIGURATION TO YourNewDisk 
Vo/umeName:DEVSISYSTEM-
CON FlGURATlON 

Don 't forg et LO ma ke a backup of any disk 
that you are wr iting to before using th is 
technique. 

Th ree Cop y Tip s 

Mark Cashman 
Windsor, CT 

1) Copying files can be a very slow process , 
es peciall y if the sour ce and destination files 
are on the sa me di sk. This is beca use 
AmigaDOS uses a max imum buffer size of 
512 bytes. 512 bytes are read, then wri tten , 
read then written, etc., until the file is cop-
ied. You can increa se the buffer size, and 
on files of lOK or so you can also increase 
the copy time by a facto r of five or more. 
From the CU use thi s seq uence: 

COPY sourcefilename TO RAM: 
CO PY RAM:sourcefilename TO 

destinationfilename 
DELETE RAM:sourcefilename 

2) If you find your self copying a larg e num-
ber o f files between multip le di sks, no 
doubt you're s ick of reinserting you r Work-
bench di sk eve ry tim e you turn arou nd. 
T he reason you have LO keep swapping 
di sks is that Am igaDO S ha s LO reload the 
copy program each time it is used. You can 
eliminate all the swapp ing by puuing a 
co py of CO PY on a RAM disk by ente rin g 

the fo llowing seque nce from CL!: 

COPY C:CO PY TO RAM: 

Then when you wan t to copy a file type: 

RAM:COPY sourcejilename TO 
desti11atio11file11ame 

3) The last copy tr ick is to use RENAME in-
stead of COPY. This will only work if the 
source and destinat ion files are on the same 
disk and if you only want one copy of the 
file, not two. For example, you could use 
RENAME to move a file from o ne subd irec· 
tor y LO another su bdire ctory on the same 
disk. The advantage LO using RENAME over 
COPY is that the file is not cop ied-only its 
pathname is cha nged. The RENAME com-
mand takes less than a second, regard less of 
the size of the file. 

More Space on Disks 

David Allen 
Westbury, NY 

One way to make more space on d isks is 
to delete the files that are not needed in 
the SYS:DEVS/PRlNTERS directory. If you 
use one of the printer drivers provided by 
Preferences, you simply dele te the othe rs. 
Let 's say you want LO keep the Gene r ic 
pr int er driv e r and delete the rest. Just enter 
the following from the CL! prompt: 

CD DEVS 
CO PY PRlNT ERS/GENE RIC TO SYS:T 
CD: 
DELETE SYS:DEVSfPRINTE RS ALL 
CD DEVS 
MAKEDlR PRINTERS 
COPY SYS:T/CENE RIC TO PRINTERS 
CD: 

It is a good idea to do a DlR DEVSfPRINT-
ERS befo re deleting p rint er files ju st LO see 
how they list your pr inter (type it exactly as 
they do) and, as always, don't M this on your 
original Workbench disk! What if you buy a 
new pr inter someday? 

Qui cker Disk 

Eric Schmid 
Varberg, Sweden 

With a two-dr ive system, you can improve 
your di re ctory access times on frequently 
used di sks using a sim ple tr ick. Ju st for mat 
a new disk (and INSTAL L if it is go ing to 
be a Workbench di sk), then with the d isk 
you want "fixed" in the internal drive and 
the new disk in the ex ternal drive, from the 
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Cucle 305 on Reader Service ca,a 

Soft-ware designed for AMIGA. 
La.ttice ® C Compiler $225.00 
New ,·ersion 3.1 of the A~IIGA DOS C Compiler replaces version 
:S.0.1. 1\lajor enhancements inclu de the addi ti on o f : T 1\I U. an 
assc.:mblc::r. a faster linker :tnd version :\ J\IS-DOS. 
Wi th more than 30.000 users wo rl dw ide, Latti ce C Compil e rs 
set th e industr y standard fo r 1\ IS-DO S sof twar e develop ment. 
Lattice C g ives yo u all you need fo r developm ent of prog rams 
on th e Ai\<IIGA. Latti ce C is a full imp lementation of Kern ighan 
and Ritchi e with the ANSI C extensions and many add iti onal 
features. 

Professional Lattice ® C Compiler $375.00 
A nc.:w prod uct c:1lled the Professional Latti ce C Compiler is now 
a,~Jilable. It includes the C Compil er package (complete with TJ\IU), 
plus LMK, LSE and the J\kt ascope Debugger. 

AM/GA C Cross Compiler $500.00 
Allows A.\II GA development on your J\IS·DOS system. Price.: includes 
the Professional L:Hlicc.: C Compilc.:r dc.:~cribc.:d above.:. 

Lattice Screen Editor (LSE ™) $100.00 
Designed as a p rog ramm er 's edi to r, la/li ce Screen Editor (LSE) 
is fast, flexibl e and eaS)' to learn. l.SE's mu lti -wind ow env i ro n-
ment pro\'id es all the edit o r functions you need including bl ock 
moves, pattern searches and "c ut and paste." In add iti on, LSE 
offe rs spec ial featur es fo r p rog r:1mmers such as an e rro r tr ack-
ing mode and th ree Assembly Language input modes. You can 
also create macros or customi ze keystro kes, menus, and prompt · 
to yo ur style and prefe rences. 

Lattice dBC III' " Library $150.00 
The dBC Ill li bra1:1• lets )'OU create. access and update fi les that 
are compat ible wit h Ashton -Tate"s dBASE svstem. dBC lll 's C 
fu ncti ons let you extend ex istin g dBASE appli cati ons o r al low 
your users to p roce ss their data usin g dB C Ill or dBASE 111. 

Lattice Text Utilities (TMU 11
") $75.00 

Lat ti ce 7i:!xt Utili t ies cons ists o f eight soft ware too ls to help yo u 
manage yo ur text fil c.:s. GREP searches fil es fo r th e specifi ed 
pat tern . DIFF co mp ares tw o filc.:s and lists th eir diffen : ncc.:s. 
EXT RACT crc.:atc.:s a li st o f file names to he extracted from the cur-
rent dir ecto ry. BUIL D creates batch files from a previously gen· 
eratc:d fil e name li st. we displays the numb er o f characters and 
op tionally the checksum of a specified file. ED is a lin e edito r w hich 
can ut ilize output from ot hc.:r TM Usof tware in an automated batch 
mode . SPLAT searches fil es fo r a specifi ed character str ing and 
rep laces every occur rence wi th a specifi ed str ing. And FIL ES lists, 
copie s, er:t5CS or removes fi lc.:s or entir e directory structures w hich 
mc.:c.:e ehc: speci fi ed condit ions . 

Lattice Unicalc ~ Spreadsheet $79.95 
Uni ca lc is a simp le-to-ope rate prog ram that tu rns yo ur Al\11GA 
computer int o an electron ic spreadshet' t. U~ing Un ica lc you can 
easily cre ate sales repo rt s, expense acco unts, balance sheets, 
o r any othe r repo rt s you had to do 111:anuall) '. 
Uni cal c offer s the versati l it y you've co me to exp ect fr om bu si -
ne ss so ft war e , plu s th e speed an d process ing powe r o f 
the AJ\11GA. 
• 8192 row by 256 column processing area• Comprehensive contexr-
sensitive help screens • Cells c:in conr:ein numerk\ algebr.1ic fo rmulas 
:end titlc.:s • Foreign language: cust0mi 7~ttion fo r all prompt s and 
mc.:ssagc:s • Complete libr.1ry of algeb1:1ic and conditi onal functions 
• Dual w indow capabilit ies • Floating po int and scientific nor:uion 
available • Complete load , save and pr int capabiliti es • Uniqu e 
customir.uion capabiliry for your every application • Full compatibility 
w ith other leading spreadsheets• Full menu and mouse suppo rt. 

Lattice MacLibrary "' $100.00 
The la lli ce Mc1clibra ry" b a co ll ect ion of more than sixty C 
fun cti ons w hi ch all ow yo u t0 qui ck l y :1nd effi cient ly take 
advantage o f the powe r ful capabili ti es of the AM IGA. 
Even i f vour kn owle dge of the AMIGA is limit ed , Ma clibrar y 
can ease yo ur job o f im p lem enti ng screen s, w ind ows and 
gadget s by utili zin g the functi ons, exampl es and samp le pro-
gram s inclu ded with the package. 
Other Alac li bra, y routin es are functionall y compatibl e with the 
most wi del y used Appl e~ Macin t0sh,. Qui ckd raw Routin es'", 
Standard File Package and Too lb ox Uti li ty Routine s enabli ng 
yo u tO rapi dl y convert yo ur Macin tosh pro gram s to run o n 
the Al\HG A. 

Panel' ~ $195.00 
Panel wi ll help you w r ite your screen p rograms and layer yo ur 
screen designs w ith up to ten ove rlapping images. Panel's screen 
layo ut s can be assigned to ind ivid ual w in dows and may be 
dynami call y loaded fro m fi les or compi led into a program . Panel 
w ill output C sour ce fo r includin g in ro ur app li cations. A mon -
itor and keyboa rd uti lit y is also inclu ded to all ow you to cus-
tomi ze your appli cati ons fo r other systems. 

Wich L:111ice prod uc1s you gee Lattice Service in cl ud ing 1eleph one sup -
pon , noti ce of new prod uces :tnd en hance ment s and a 30-day money· 
back guarantee. Cor pora te l iccn,c :,greement s availab le. 

Lactice, Incorpo rated 
Post Office Box 3072 
Glen Ell yn, Illin o is 60138 
(3 12) 858-7950 TWX 910-291-2190 

INT!i HN1ITIONAI. Sil l.le.~ 01'/' IC/iS: lkn du x : Ines D:11:icom (.U) 2-720-51-61 
Japan: t.i fc:hoat, Inc (05)29 .1·47 11 England : lloun dhill (0672)54675 
Fr:ttKc : SFL (1)46-66-11·55 Gcnn:tny: Pfmcnhaur (49)7841/5058 
Hong Kong: Prim:t 852 58442525 A.I. Sofr Korc:1, Inc. (02)7836:172 





Beginner's Guide 
TotheCLI 
There's rrwre to life than icons, and the 

Command Line Interface isn't as frightening as it sounds. 

By Peggy Herrington 

N ow that you own the wor ld 's most powerfu l perso nal 
comp uter , isn't it abo ut time you learne d how to use it? 
If you're ju st runn ing programs the easy way from 
Workbench , you're not getting the most from your sys· 
Lem. In fact, you're miss ing out on all sort s of power 
tha t you pa id for. 

The CU-the Com mand Line Int erface (or Int er· 
preter , if you prefer)- is you r means of communicating 
directly with AmigaDOS, the Disk Operating System . 
Wh ile using the CU is trick ier than cl ickin g on icons, it 
taps into the power beh ind Workbench , and there are 
many things you simpl y can' t do any othe r way. But 
rather than liste nin g to rea sons, tr y a taste of the CLI 
and decide how pa latable it is. 

Escape Hatch 
Don't worry , no thin g you can type from the CU will 
dama ge your system. The worst you can do is inad vert · 
ently alter a disk, and since you always keep a backup 
copy, you can sta rt over should something go wrong. 
You could conce ivab ly meet up with a "guru" or lockup 
the system, but , if all else fai ls, you can always do a 
warm boot: simultaneousl y press the Contro l Key 
(CT RL) and the two red Amiga keys on ei ther side o f 
the space bar. Use the warm boot sparingl y-on ly when 
there is no o ther reco urse-be cause a warm boot clea rs 
random mem o ry, destroying your hard work in RAM. 

Pla y It Again, Sam 
Before using the CU , you have to activa te it. To begin , 
click on the Pref ere nces Icon in Workb ench, and, af ter 
the Preferen ces screen appears, click the CLI ON 
square. You mi ght want to change the scree n outp ut to 
80 co lumn s whi le you're at it. Save the Pr efere nces 
changes by clicking the Save ind icator . Perform a warm 
boo t to engage the 80-column mode, then click on the 
Workbench System Drawer to ge t the CU Icon. Click 
o n it and voila! You're loo kin g at your first CU win· 
dow. Move the box to the top of the screen with the 
drag bar and , using the gadget in the lower right co r· 
ner, res ize it to fill the entir e scree n. 

Now comes the goo d part. You' ll use the CLI to copy 

ILW STRATED BY GWYN STRAMLER 

your Workbench disk and to personalize your sta rtu p 
sequence. 

When you use Diskcopy fro m Workbenc h, you must 
swap di sks whether you have one o r two d isk drive s, 
but by using Disk copy from the CLI, you can copy disks 
on a two-dr ive system withou t an y swapping. As a pre · 
caution , make sure the writ e-protect not ch on you r 
Workb ench disk is up in the inh ibit pos ition, so that 
you ca n't write to it accidenta lly. If you have two dri ves, 
put a new, unformatt ed di sk in DFI :, the external dr ive, 
and from the CLI type (it doesn't matter a whit whether 
you use upp er or lower case): 

CD DFO:SYSTEM 
DISK CO PY DFO: TO DFl: 

Thi s tells the Amiga to copy everything from the disk 
in the interna l dri ve onto the d isk in the exte rnal dri ve. 
Simply type DISKCOPY DFO: if you have a sing le 
dr ive-t he differenc e is that you' ll have to swap disk s 
instead of watching tl1e system read from one and write 
to the othe r. When you' re fin ished , put the ori gina l 
disk away and warm boot with the new Workb ench d isk 
in DFO:. You'll notic e tha t this meth od of copying gives 
the copy tile same na me as the origina l di sk ratller tllan 
callin g it Co py of Disk name, as the Workben ch-based 
copy do es. Check it out by typ ing INFO. 

3~ 11 Filing Cabinets 
Th ink of your dis ks as littl e filin g cabinet s. Informati on 
is stor ed in files, which are in turn catego rized in draw · 
ers o r di rectori es, ju st as in standard office filing cabi· 
ne ts. Director ies can be nested, one ins ide anothe r, but 
to access inner di rectories, you must work through the 
o uter one s fir st. In the CU , a di rectory is create d with 
the co mmand MAKEDIR DFn: directory name (n 
bein g dri ve O throu gh 3, or DH O: for a hard dri ve). 
Since a di sk must be mount ed befor e tile system will 
re cog nize it , this dua lity-t he ab ility to access a disk by 
its volum e name or its dev ice name - comes in hand y 
when you chan ge disk s. 

You can get tile system to recog nize tile pr esence of a .,.. 
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If a command 

doesn't work as you 

think it should, try 

typing WHY. 

Although it may be 

cryptic, you'll get 

some kind of an 

explanation. 
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new ly inserted d isk or switch back and forth between 
dir ector ies with the CU command CD, which stands for 
Curr e nt Directory. CD DFO: will take you to the int er· 
na l dri ve, CD DFl: to the ex tern al dri ve, or CD disk 
name: to a specific disk, if you know its name. Like 
file names, directory name s with spaces must be en· 
clo sed in d oub le quotation marks. For exam ple, CD 
J oes Disk: won ' t work ; CD ''.Joes Disk:" will. 

ow type CD DFO:. On th e nex t line , type DIR. Th e 
names of all the DIRector ies on that di sk, followed by 
program s not ins id e a d irecto ry, will be printed LO the 
screen. DIR OPT A lists all of the dire ctories on the 
curren t disk followed by the name s of the files inside of 
each. It 's he lpfu l for loc ating a file on a disk when 
you've forgotten which dir ecto ry it's in . With any of 
these commands , screen output can be paused by pres s· 
ing the space bar a nd re sumed by pres sing back space, 
o r permanentl y halted with CRTL·C. 

No tice the dire ctor y named System o n the Work· 
ben ch di sk. You can see what 's ins ide it by typing 

CD SYSTEM 
LIST 

Th e LIST command shows the size of each file in num· 
ber of bytes, its prote ction (if an y) and the date and 
time it was saved. The files with .in fo extend ers con tain 
in form ation for Workb ench icons that co rr espond t0 
progra ms o f like name s, Diskcopy and Diskcopy. in fo, 
for exa mpl e. Do n't confu se .info ex tender s with the 
com mand INFO that le ts you see how fu ll a disk is by 
b locks (512 bytes each). When you're fin ished look ing 
around the Syste m d irec to1·y, type CD I to back up one 
d ire ct0 ry and , in thi s case, ge t back Lo the root dir ec· 
t0 ry o f the Wo rkben ch d isk. An im e resting p lace Lo tr y 
na vigatin g ne sted dir ect0r ies is the DEVS dir ect0ry on 
thi s disk. If you get lo st, type CD and the system will 
tell you where you are. CD DFO: will take you back to 
the t0p. 

File Folders 
Disks hold two kind s o f files, those containing reada ble 
text o r ASCII, and those with binar y data, whi ch ar e 
usua lly progr ams. If you're still in the System dire ct0 ry 
on the Workbench di sk, type TYPE DISKCO PY OPT H 
and you' ll see the binar y listin g o f the pro gram Disk· 
copy . When you 've had your fill, hit CRTL·C tO st0 p. If 
you tell the system to TYPE that file (or an y binar y file) 
without specif ying Option H , you' ll get flashes and sym· 
bo ls; CTRL ·C work s here as well. The COPY com mand 
moves files between di sks, includin g the RAM: di sk, and 
d irect0 ries. Try COPY DFO:SYSTE M/DISKCOPY TO 
RAM:. Th en go to RAM: and see if it' s there 

CD RAM 
DIR 

Mos t publi c doma in and many commercial d isks co n· 
lain text files called something like README, which 
have informat ion or in stru ction s tha t aren 't in the 
pr inted do cum en tati on . Th ey frequent ly don 't have 

ico ns, and without the CLI, you migh t not eve n kn ow 
they're there. Te xt files can be read from the CLI by 
s impl y typing them to the scre en: TYPE README, for 
exa mple , although the name must be entered pr ecise ly 
as it appears on th e disk , en clos ing it in doubl e quot a· 
tion mark s if it co nta ins a spa ce. Try it your se lf by 
rea ding the Startup ·sequ e nce tex t file in the s d irec tory 
of your Workb ench d isk: 

CD DFO:S 
TYPE STARTUP·SEQUE CE 

Tex t files can be sent to a printer with TYPE filenam e 
TO PRT:. You can also turn the CU and your pr inter 
into a typewrit er by typing COPY * TO PRT:. Every· 
thin g you type after will be printed on paper when you 
hit return. Hold down CTRL a nd \ (back slash) to get 
the CLI back. Incid e ntally, if a com mand do esn't work 
as you think it should , try typin g WHY. Although it 
ma y be cryptic , you'll get so me kind of an exp lanation. 
And if you can't reme mber the proper syntax , type the 
command followe d by a space and a qu estion mark. 
Yo u the n ge t the synta x o f the command, although the 
resu lts are normall y ver y crypti c. 

Say Hi to ED 
Many progra ms use d by the CU are in the C (Com· 
mand) dire ctor y. Th e syste m see ks them via a standard 
PATH (which you ca n change) and you call the m by 
typing their names. T ry typing 

CD DFO:C 
LIST 

O r, if you' re the o rderly type, DIR will d isp lay them 
alph abeti call y. 

One of the handie st o f these pr ogram s is the text edi· 
tor , ED. Whil e no t a full ·fledged word pro cesso r, ED is 
convenient for making ba tch or EXECUTE files, like 
Stan up ·sequ e nce in the S direct0ry, which is exec ut ed 
a t sta rt·up . Th is file conta in s CU command s that are 
exec uted whe never you boo t up your system. You ca n 
edit th is file to ask you for the currem date and Lime 
and aut0mati cally move some oft·used comm ands into 
the int ern a l RAM: di sk whe1·e they will operate faster 
a nd free ·up your disk d r ives for more imp ort anL 
cho res. To call ED and load the file , type: 

CD DFO: 
ED S/STARTUP·SEQUENCE 

ED will pre sent the di sk file onsaeen. To move abo ut , 
use the arrow keys o r the fo llowing combin ations: 

ESCape· B moves Lo the bouo m of the file. 
ESCT moves to the top o f the file. 
ESC·Q quit s without saving any of your chan ges. 
ESC.X ex its and rewrite s the file, saving your chan ges. 
CTRL·B delet es the lin e the curs or is on. 
CRTL·A adds a blank lin e below the line the cursor 

is on . .. 



One Pencil • • • 

EASYC 
What It Is ... 

Pressure Sensitive Drawing Pad 
EASYL is a pressure-s ensitive tablet 
which allows you to dra w directly into 
the computer wit h an ordinary pencil 
and paper. 

How It Works ... 
Draw or trace directly into Deluxe-
Paint II, Pages etter or any other 1.2 
mouse-based software. Click to load 
the driver , key stroke to remove it. 
The Source Code is avai lable. 

ANAKIN RESEARCH, INC. 
100 Westrnore Drive, Unit 11 C 

Rexdale, Ontario, Canada 
M9V 5C3 

( 4 16) 7 44-4246 

Who Uses It ... 
Artists , animators, teachers, design-
ers and stu dent s around the world 
have found EASYL to be the ideal 
drawing tool for the Amiga. 

Why Buy It ... 
Because your time is valuable , and 
you want to express your creative 
ideas quickly and naturally. 

Where To Buy It ... 
Cont act your local Amiga dealer. 

Coming Soon! 
Cel animation/pencil test 
software and storyboard 

software . 

Canadian Distributor 
EASYL is distributed in North America and Europe by: 

European Distributors 
Air-Stat of Canada, Markh am, Ont. - (416) 477-9440 , (416) 493-8854 
U.S. Distributors 
American Softwar e Distributor s Inc, Urbana , Ill . - 1-800-225-7941, 

in Illin ois (217) 643-2050 
CSS East , Cambridge Mass. - 1-800-343-7535, 

in Mass. (617) 876-2505 
CSS, Chicago, Ill. - 1-800-422-4912, in lllin ois 1-800-331-SOFT 
South ern Technologies Inc ., Dallas, Texas - (214) 247-7373 

Easy Computing , Brussels, Belgium - 02 660 6390 
Ingeniorfirmaet E J. , Bagsvaerd, Denmark - 02 44 0488 
Precision Softwar e Limi ted, Worcester Park , England - 01 330 7166 
Computer Concept , Paris , France - 47 07 5715 
Quest , Verona, Ital y - 45 585 302 
Data Technology Management (DTM), Wiesbaden , West Germany -

06121 407989 
Microtron Computer Produkte , Pieterlen , Switzerland - 03 287 2429 

Amiga is fl registered trademark of Commodore-Amiga. Easy I is a registered tr ndcmurk of Annkin Research, Inc., Deluxe Pain t is a re gistered trademark of Electronic Arts , PageSeu.er is a registe red t radema rk of the Gold Disk. 

Circle 306 on Reader Service card. 



Software: 
CLI-Mate 

Whe n you fee l comfort ab le with the con tro ls, ed it the 
file to read : 

Echo Wo rkb ench Release 1.2 Vers ion 34.37 
Echo " ote: Th is System insure d by Smith & Wesso n" 
Echo .. •· 
Echo "Las t Da te:" 
Date 
Echo "" 
Date? 
Date to DFO:S/LAST-START UP-DATE 
Echo" ·· 
Echo "Pullin g SYStem int o RAM:Dri ve. Hold on a 
minut e .. . " 
Echo"" 
Echo " If you do n' t want me to, pr ess CTRL ·D now!" 
Wait 5 
Make dir RAM:C 
Co py SYS:C TO RAM:C ALL QUIE T 
Assign C: RAM:C 
Echo" ·· 
Echo "Pr ess CT RL·D to abo rt Loa din g Workb ench" 
Wait 5 
Loadwb 
Echo"" 
Echo "Let' s comput e!" 
Echo"" 

When you' re done, quit ED with ESC.X, which will a u· 
to mat ically save your new file to di sk. 

Do an oth er warm boo t to test your ha ndiwork . The 

ZING! 
Progressiv e R?ripherals and Softwar e 
464 Kalamat h Stree t 

Meridian Software Inc. 
PO Box 8904 08 
Hous to n, TX 77289·0 408 Denver, CO 80204 

The Metacomco Shell 
Metacomco 
5353 E Sco tts Valley Dri ve 
Scous Valley, CA 95066 

Books: 
The AmigaUOS Manual , 2nd Ed. 
Commodore-Amiga!Bantam Books 
666 Fifth Ave nu e 
Ne w Yo rk, NY 10113 

AmigaDOS Reference Guid e 
Compute! Books 
324 West Wend ove r Ave., Suit e 200 
G1·eensboro, NC 27403 
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Mast ering AmigaDOS 
Arrays , Inc. 
6711 Vaijean Avenu e 
Van Nuys, CA 9 1406 

system should prompt you for the tim e and date in the 
form at HH :MM DD·MMM·YY, reco rd ing it in a file 
called LASTSTARTUP·DATE. Unle ss you pr ess CTRL · 
D, the machine will then copy ever ythin g from the C 
dir ectory to RAM: and loa d Workbe nch, leaving you an 
aCLive CL! with Workb ench be h ind it. With thi s se tup , 
you don't nee d the Workb ench di sk in the dri ve to use 
most C comm and s. If you did pre ss CTRL·D and want 
Workbe nch , simpl y type lDADWB. You can customiz e 
thi s file by putting fewer o f the C command s int o 
RAM:, where they take up memory and limit your ea· 
paci ty for runnin g large p rogra ms. Delete them by first 
typin g 

ASSIGN C: "WORKBE NC H 1.2:C" 
CD RA.M:C 
DELETE #? 

Walking and Chewing Gum 
Everyone kn ows you run a program from the Work· 
bench by clickin g o n its ico n . Fro m the CLI, you run it 
by simpl y typin g its locati on or the pa th fo llowe d by its 
nam e, DF I : SCRlBBLE! for in stance. If you take the sys· 
tern down the path fir st by typin g DFO: or DFl: and 
p refac e the name by typin g RUN SCRlBBLE !, you can 
then multi task. Memory permittin g, you can run co n· 
currentl y as many pro gra ms, o fficially called tasks, as 
you want , settin g the p rior ity for eac h witl1 SETTASK· 
PRl ( - 5 to + 5). If you have expan sion RAM, you can 
dump a file to your printer with TYPE, creat e NEW· 
CLis a nd SORT ano ther file alphab eticall y o r numeri · 
ca lly, use DISKDO CTO R to fix a damaged di sk, RUN a 
bac kgr ound music pr ogra m and chat o nlin e all al the 
same tim e. 

Still not con vinced that using the CLI pa ys o ff in the 
long run ? Th en consider that man y publi c·domain pro · 
gr ams don 't come with icon files, which mea ns the y 
are n't access ibl e from Workb ench . You' ll nee d to be 
fluent in CLI to download and organize the m on di sks 
in d irec to ries. Th e FILENOTE comm and in part icula r 
is hand y with these files. With it , you can append an 
80·chara cter message to a file that will appear when you 
LIST it. T ype FILENOTE program name (the note 
itself, en close d in qu otes if you use spaces). 

A host o f o th er comm and s ar e accessible from the 
CLI. The y'r e listed in the Reference Guide bound into 
thi s issue . The bes t way to ma ster them is simpl y to get 
in there and experim ent . If you ge t confu sed, there are 
a co upl e of pro gr ams on the mark et that tame the CLI , 
no tably CLl ·Mate from Prog1·essive Periph era ls, ZING ! 
from Meridian Soft ware and Metacomco Shell from 
Metaco mco. For old fashioned in struction , book s on 
AmigaDO S (listed bel ow) ar e avai lable , as well. One last 
tip , if your confid ence needs a boos t, tr y typing : 
PROMPT " %N> Yes, oh Master?". You' ll be pl ease d 
with the result s.• 

Peggy Herr ington is a Contribu ting Ed itor to Ami gaWorld 
Write to her do AmigaW orld editorial, 80 Elrn Street, Peterbor· 
ough, N H 03458. 



ProWrite: All Others Pale By Contparison. 
You chose Amiga® because you wanted some-

thing more. Now you choose your software for 
tl1e same reason. Which makes choosing Pro-
Write word proc65ing a very bright idea. 

The Full Spectrum of Capabilities. 
ProWrite lets you select more tl1an just a 
typeface: You get proportionally charac-
ter fonts. Brilliant color. Unsuipami graphic; 
capabilities. And no swprises. Because what 

you see on tl1e screen witl1 ProWrite is a lener- ::::.-.-- ... - - ..... 
perfect picture of what you'll see printed on tl1e '.:::?'" :;: 

A "creative edge." 
You can open up 
to eight windO\vS 

;o• 

page- from header to footer, right down to ..__ -'=' • 

tlle last pixel. f!I~==~~= .................... ......_ 
Creative Control: A Bril- --·~·~--- -

at once-and 
perform a variety 

of editing tasks be-
tween tllem. Witll 

,.--' .. ...,, ......... -, ... -.. ...... 
1o. ... •211 

ProWrite, you'll al-.......... 

liant Stroke. Witll six pull-
down menus, just a click of tlle 
mouse or a few keystrokes is all 
you need to create, delete, copy, 
alter, move and otlle1wise ma-

' "" •• u ..... 11. ... _, __....._ 
ways know e.xactly what you're 
doing, because you see it 

done-i n living color-right 
before your eyes. 

nipulate te>.t. Multiple selections create a limitless 
choice of character fonts, colors, siz.ei and styles. 
Customize everything from a daily diary to an 
annual report, including color graphic;. And 
witll headers and footers always clearly displayed, 
ProWrite makes even advanced fom1aning as 
easy as dragging a mouse. 

Ease of Use: Another Bright Idea. 
ProWrite delivers more of what you bought Amiga 
for: Professional output. Multi-tasking power. 

See for yourself what you get \vitll Pro Write. 
Then, just for fun, take a look at tlle otl1ers-
and watch tl1em pale by comparison. 

_a ____ _ 
New Horizons 
SO F TWARE 

First In Personal Productivity And Creativity. 

New Horizons Software, Inc. PO Box 43167, Austin, TX 78745 (512) 329-6215 
Pro Write is a trademark of New Horizons Software, Inc. Amiga is a registered trademark of Commodore·Amiga. Jnc. Circle 312 on Reader Serv,ce card 



Reviews of Aztec C68k / am v 3.2 were great. 
Aztec C68k goes into overdrive for henchmark speed . .. 

Byte November , 1986 
Aztec C is more than just a C compiler . . . compiles programs significantly 
faster than Lattice . .. options that fnr many applications. will improve program 
execution performance dramatically . . . code generated hy Aztec C was 
dramatically smaller than that produced h.// La/lice. 

Amiga World November, 1986 

Now, the New Aztec C68k version 3.4 is even 
faster , more flexible, and dramatically less expensive. 

We did it! We moved all of the great development utilities from Aztec 
C68k/ am-c, our $499 system, to Aztec C68k/ am-d, our $299 system. 
We packaged the same compiler. assembler, linker. libraries, and 
librarian that are in the $499 system into Aztec C68k/ am-p, The 
Professional System. and priced it at $199. Is that all we did? Not by a 
long shot! 

We also added new features. speeded up the already impressive per-
formance, and we listened. We listened to what users were saying on 
the technical support lines, on the East Coast Bulletin Board, the West 
Coast Bulletin Board, and on BIX. Then we responded by correcting, 
adding and augmenting to satisfy every one of the major requests. The 
result is three carefully packaged and reasonably priced high perform-
ance development systems that will do everything you could possibly 
want with the Commodore Amiga. 

To back up this claim. we offer a 30-day money back satisfaction 
guarantee. The system must be purchased by an end user directly 
from Manx to qualify for the 30-day return. but that' s it. Less than one 
per cent of the systems we sell to end users are ever returned , and over 
60% of the systems we sell are repeat sales or by recommendation of an 
existing user. That says a lot. 

Manx Software Systems 
One Industrial Way 
Eatontown, NJ 07724 

Manx has a reputation as the expensive system to use for high de-
mand professional applications. but the new prices and reconfigurations 
make our high powered systems attractive to everyone. In addition, 
Manx has aggressive site licensing, multiple purchase discounts, OEM, 
educational. and other special purpose discounts. Call us today for 
more details. Join the over 50.000 satisfied end users who understand 
the Manx difference. 
'.llew Features: shorter development times • smaller faster code • support 
for I. I and l.2 Amiga DOS •dir ect link of Amiga object modules and 
libraries •standard driver support • C and assembler support for 68020 and 
68881 • scatter loading and support of overlays by segmentation • 1.2 
Amiga library function support • debug utilities • enumerated data types 
• stack depth checking code •Ami ga assembly directives support •four 
floating point formats: Motorola fast float. Amiga IEEE double, Manx IEEE 
double, 6888 1 •d ynamic memory allocation and window sizing for the Z 
editor • "touch" command • improved console window RAW and CON 
switching •stdio 110 is buffered to console •6 8010, 68020 debug 
support • "exec" function supports Amiga PATH command •VTIOO emulator 
(source) • lots of examples 

New Configurations and Pricin~ 
Aztec C68k/ am-p (The Professional) $199 
Optimized C, Assembler, Linker. Librarian. Libraries, Examples 
Aztec C68k/ am-d (The Developer) $299 
Optimized C, Assembler. Linker, Librarian, Libraries. Debugger, 
Make, Diff, Crep, Support Utilities. Examples 
Aztec C68k/ am-c (The Commercial System) $499 
Library Source. One Year Of Updates. Z (vi) editor. Optimized C. 
Assembler, Linker, Librarian. Libraries. Debugger. Make. Diff. 
Crep. Support Utilities. Examples 

All systems are upgra dable by paying the difference in pric e t S 10. C.O .D .. VISA, 
MasterCa rd , American Expres s, wire (domes tic or int ernational), and terms are available . 
One and Two Day delivery availab le for all domestic and most international destinations. 

To order , or, for information call today. 

1-800-221-0440 Telex: 4995812 

In NJ or outside the USA call (201) 542-2121. 
Amiga is a registered TM of Comm odore Intl . Lattice TM Lattice. Inc . 

Circle 319 on Reader Service card . 



IFF: The Standard 
Of Sharing 
Though !FF is a buzzword in the A miga communit y, for many its meaning 

remains a mystery. Here's an explanati on of what it is and what it's used for. 

By Louis R. Wallace 

T he Int erchange File Format (IFF) is a stand ard method 
of reco rding data objects so the y can be shared by 
man y different programs. The IFF sta nd ard was 
adopted by Commodore-Amiga soon af ter the Amiga 's 
re lease and has become so widely accepted in the 
Am iga commun ity tha t any program that doe s not sup-
port it will instantl y find itself subjected to an ava-
lan che of crili cism. The data ca n be graph ics, text, 
font s, music, sound effects, musi cal instruments or ani -
mat ion. It was deve lope d by Electro nic Arts in 1985 to 
simp lify the software de velop ment proce ss. Whil e 
designed with the Amig a in mind , it is not system spe· 
cific and can be used by oth er comp uter system s. In 
fact, there is grow ing support for IFF standa rd s to be 
incorporat ed into the Atari ST programming 
communit y. 

By using softwar e that has the IFF format , you have 
the abi lity to move dat a created with one app lication 
int o a nother ind e pendentl y-deve loped applicat ion. Th e 

ILW STRATF.D BY LYNN BUSHMAN 

beaut y of thi s is most read ily a pp aren t to users of the 
Amiga' s man y grap hic p rogr am s. For exam ple, D,~luxe-
Paint will easi ly load an d edit a pictur e created with 
Aeg is Im ages 01· GraphicrafL Th ese same images can 
then be used in De luxeV ideo or Aeg is Anima t01·, or 
tra nsfer red to DeluxePr in t. With the inexpen sivt. Di gi· 
View gra ph ics digitizer from NewTek , you ca n take 
co lor photograph s and save them in lFF for mat, load 
them in DeluxePaint for editin g and then use them as 
backgr ound scene s for the Anim ator . 

In de signin g th e IFF standard , Electron ic Arts consid -
ered the h isto ry of data stand ard s and types for , ,1rious 
microcomputers. O ne of the syste ms often cited vas the 
Macinto sh, whose Reso urce Manager and Scrap Man· 
ager allow data obj ects to be swapp ed betw een applica· 
tions. Four-d igit ident ifier s within the file stru ctu re ..,... 
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rep resent the d iffere nt data types in Lhe file. The Mac-
int osh PICT grap hics for mat stores grap hics command s 
and the ir dr awing sequences , which later can be eas ily 
accessed and used. 

Used by the Appl e LaserWriter to describe an image 
for high -quality print ed outpu t, PostSc ript was exa m· 
ined as a general way to re pr esent a print image. Othe r 
file format s studi ed were the DIF format for spre ad· 
shee t data int erchange , and InterScript from Xerox , 
used to transfer text in formation be tween different text 
editors with varying degrees of form atting features 
supp ort. 

By prop osing a stand ard format stru ctur e, Electron ic 
Arts wante d to avo id a situ ation where hord es of pro · 
grammers would wantonly create what ever file formats 
were most expe dient for the ir specific appli ca tio ns. 
They felt "a littl e behi nd-t he-scenes conversion when 
program s read and writ e files is far better tha n expli cit 
conversion ut il ities for highl y speciali zed form ats." 
IFF provides the backs tage magic. 

Since Ami ga data can be quite com ple x with bi tmaps , 
flags, instrum ent s and such, it is o rganiz ed into chunk s. 
All IFF files co ntain header informati on that descri bes 
the data 's vari ous part s. The data can be int erpreted as 
eigh t-bit integ ers, signed or un signed 16-bit int egers 
and 32-bit integ ers, dependin g up on what is required . 
The data chunks are identified by four ASCII char ac-
ter s in the ran ge of $20 - S7E. Every IFF file will conta in 
o ne or more of these four-di git type ID codes. To access 
any specific chunk of data , the file-rea der progr am 
exa mines and di scar ds chunk s it has no need of , until it 
find s the proper one. Since each chu nk is identified 
with its four-digit type ID, it is easy to add new types 
wiLhout interfering with compatibilit y by simpl y assign· 
ing the new data chunk a unique type ID . 

A chunk , the bas ic building blo ck of IFF files, con· 
tain s the chunk name or type ID, the size of the data 
chunk in bytes, and the data itself. In C the structure is 
defined as: 

typedef struct 
LONG chunkID ; 

Figure 1. Hex and ASCll dump of an interleaved Bitmap fil e. 

FORM I LBM 
0000: 464F5240 00009100 494C4240 42404844 
0010 : 00000014 014000C8 00000000 05020 100 
0020 : OOOOOAOB 0 14000C8 43404150 00000060 
0030 : 101010FO EOCOFOOO BOCOBOAO 00809080 
0040: A090A090 80807060 FOOOBOFO COAOEOBO 
0050: 9000A080 C09070BO 8060A070 50906040 
0060: 00908080 7070EOBO 80DOA070 C09060BO 
0070: 8050A070 40705030 50403040 30203020 
0080: 20202020 7090C060 70904050 60203030 
0090: 43524E47 00000008 00000000 0001141F 
OOAO: 43524E47 00000008 OOOOOAAA 00010307 
0080 : 43524E47 00000008 OOOOOAAA 00010000 
OOCO: 43524E47 00000008 OOOOOAAA 00010000 
0000 : 424F4459 00009030 240007FE 70F04000 
OOEo: 08FE8009 OOOOFEOO 11FFC003 40718006 
OOFO: 20CBF7CF C3FF2CFF FFEC0380 41CCFEOO 
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FORM .. .. ILBMBMHO 
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p . . ' p .@P' 00 
CRNG ........... . 
CRNG . .. ... . ... . . 
CR. G ... .... • .. .. 
CRNG . ........ .. . 
BODY .. . OS .. . p . @. 
• •••• •••• • • • @q • • 

• • ••• ' • •••• A •• • 

LONG chunk size; 
UBYTE chunkd ata[chunk size); 

} Chunk; 

If chunk size is an odd numb er, the chunk will con Lain a 
zero pad byte at the end of th e chunk data. Th is byte is 
not inclu ded in the chunk size. The chunk hea der and 
the chunk size bytes are not counted e ith er, so the total 
physica l size of a chunk is chunk size + 8 ( + 1 if 
chunk size is a n un even numb er o f bytes). 

All IFF files beg in wiLh a specia l ID type called 
FORM , LIST or CAT. T he CAT type is a concatenat ion 
of objects, whil e LIST is a list of FORMs and CATs. In 
FORM , the mos t comm on type , the four let ters (FORM) 
are foun d at Lhe beg inn ing of the dat afile and impl y 
Lhat the chun k co ntains an ID, and poss ibly contains 
oLher nes ted chunks of da ta. So tl1e lette rs FO RM are 
Lhe chunk ID , and are followed by a 32-bit int eger con-
tainin g the chunk size. Thi s is the size of the entire 
da tafile chunk itself, including other chunk s of data 
that can be found wiLhin its stru ctur e. Electroni c Arts 
suggests the fir st chunk size be used to determin e the 
virtua l EOF (End Of File). ex t we find ano ther 32-bit 
int ege r called a FormT ype, which defines the type of 
data stru ctur e you will be work ing with . If the formtype 
is ILBM (lnt erLeave d Bit1"1ap image with co lor map) , 
the grap hic biLmap image will be defined in the follow· 
ing data. If it is SMUS you have a Simpl e MUsic Score, 
while FTXT sta nds for Form atted TeXT. 

All o f the IFF files exam ined here are of the FORM 
type. By und ers tanding what the file struc tur e is you 
will be ab le to use the se files within your own pro · 
gra ms, o r write IFF-compatibl e files from your 
program s. 

Bitmap Graphics 
An ILBM file has one of thr ee main functions. It can be 
a stand -alone image that speci fies exac tly how to dis· 
play itse lf, in ter ms of reso lu tio n, size and co lors. It ca n 
be an image mea nt to be merged int o a larger picture 
that has its own numb er of bitpl anes and co lor palette. 
O r finally, it can be an empt y image file that contains 
color palette in format ion . Exac tly which version it is 
dep e nd s on what it's to be used for. 

Figure I is the beg inning of the con tent s o f an IFF 
graphi cs image file. By using the CU command TYPE 
FILENAME OPT H, you ca n displ ay bo th a hexidecimal 
da ta d ump a nd a n ASCII listin g of any file. The vari ous 
type IDs arc vis ible in Lhe ASCrI portion , whil e the data 
itself is availa ble in the hex dump . 

As you can see, the first four bytes identif y thi s as an 
IFF file of type FORM . Th ere are four bytes identif ying 
the chun ksize ($9 100 bytes) of the en tir e file. Th is is 
fo llowed by the type ID ILBM , signi fying it is a ra ster· 
gra phi cs image. Th e four th se t o f fou r bytes is BMHD 
(Bit1"1apHeaDer ). A PROPERTY type ID, it is a spec ial 
chu nk containing the description of the image, neces· 
sary to deco de the BODY to come . Following th is 
BMHD chunk ID is tl1e 1·equir ed chunk size in for mati on 
for thi s PROPERTY chu nk, in thi s case $ 14 (decimal 20) .,.. 



Actual unretouched photos 

brings the world into your AmigaM! 
DIG/ ./!E ll' 

W ith Digi-View and a video camera. 
your Amiga can see! Faces. logos. 

artwork . .. anything you can imagine! 
Simply point your camera and click the r.tii 
mouse. In seconds, whatever the camera sees '"!"·-I - - is painlessly transformed into a computer 
image that can be printed, stored on disk. or 

transferred to other programs. Imagine how quickly and easily you 
can generate stunning video art and animation when you start with 
high quality digitized photographs or artwork. 

Sophisticated software included with Digi-View makes it easy 
to produce dazzling, broadcast-quality color images. Intuitive, 

on-screen controls are as easy to use as the knobs on your T.V. set. 
Digi-View can capture images 
in several modes, including 
320x200 pixels with up to 
4096 colors on screen ("hold-
and-modify" mode), and the 
incredibly detailed 640x400 
high resolution mode. 

The key to Digi· 
View's incredible 
co/or reso/11tio11 is 
this co/or separa-
tion filter which 
al/aches to yo11r 
black-and-white 
or co/or video 
camera.· 

• IF'F' disk format works with Digi-Painfr.•1, DeluxePainfL''. DeluxeVideoni. DeluxePrint, Aegis lmagesrn. Aegis Animator, and more! 
• Saves time! No more hours of freehand drawing and redrawing. 
• Send photos over the telephone with your modem and terminal software. 
• Capture images for scientific image processing or pattern recognition. 
• Spice up business graphics - slide show program included. 
• Incorporate photos in posters and greeting cards. 
• Use Digi-View pictures in your BASIC programs. 
• Catalog images with IF'F' database programs. 
• .\!fake red/blue 30 photos. 
• A powertul tool for commerc;a1 graphk artists! ( Y 

Panasonic \\l \l. ]410 l'ideo camera w/lens .... .. . .. . . 5280 __ .,..,.- -::~ 
CS· I L Copy stand "·/lights .. ..... . .......• . . . . . . . S 75 

Only$ }99.95 
includes \'idco digitizer module. 

color scp.1ration filter, soflw3.te and manual. 

Orders Only 1-800·843-8934 
Customer Service (913) 354-9332 

INCORPORATED 

701 Jackson • Suite 83 • Topeka. KS • 66603 
Amiga is a trademark of Commodorc·Amiga, Inc. D1g1,\licw and Oigi.Paint are trademarks of New1'ek. Inc. Deluxe Paint. DeluxeVit.leo. and D~lu.,c Print are trademarks of Electronic Aru. Inc. A~i s Images and Aegis Animator are 
trademarks of Aegis Dew:lo;,mcnt. Inc. 

· Digi-\'iev,, solho,:are ,-ersion 2.0 (or newer) required to use color camera for ma.,cimum resoluuon u.se monochrome camera ""ith 2. J interilce. High-re.s color modes require I .'leg cxparuion RA.'1. 
@: 19861-ewTok. Inc. 

Circle 317 on Reader Service card. 



You will see a 

one-to-one corre-

spondence between 

the C structure 

above and the 20 

bytes of data. 
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bytes. Th e next 20 bytes are the mos t desc rip tive parts 
of the ILBM, and are best und e rstoo d in the context of 
a C chunk stru cture. 

typed ef stru ct { 
LONG chunkID ; 
LONG chun ksize; 
UWORD width ,height ; 
WORD xp osition ,ypo sition; 
UBYTE numb erofpl anes; 
UBYTE ma sk; 
UBYTE compr ession; 
UBYTE padb yte; 
UWORD tran sparent co lor; 
UBYTE xAspect , yAspect; 
WORD pageWidth , page Height; 

} BitMapH ead er·; 

If you look at the dat a in Figur e 1 fo llowing the 
BMHD chunksize word ($14 ), you will see a one-to-one 
co rr espond ence bet ween the C stru cture above and the 
20 bytes o f data. Th e stru ctur e shows that two 16-bit 
un signed word s of two bytes eac h conta in the values 
for the width and height o f the image . Jn thi s case these 
are $0140 (320 decim al) and $00C8 (200 decimal ). Th e 
next two word s are the x and y pos ition o f the image 
on the scree n. Here they are bo th zero , bu t if thi s had 
bee n a BOB or sprit e, a diff erent pos ition mi gh t have 
bee n requir ed. 

The next byte in the stru ctur e is the number o f bit · 
p lane s deep the image is. It can be from one to five (six 
in Hold -and-Modify mode) plan es dee p . The sample 
image is five bitp lan es. Byte 10 is the MASK flag, indi · 
catin g which type o f four poss ible masking types is 
be ing use d. T he first poss ib ility is mskNon e with a 
va lue o f zero , meanin g the re is no ma sk and the imag e 
is an opaque rectan gle. A value of o ne indicate s msk· 
Ha sMask, signif ying there is an int erle aved mask pl ane 
in the BODY bitplan e data. A valu e of two is mskH as-
T ransparentColor, indi catin g some porti ons of the 
image are tr anspare nt. Th e value of thr ee, mskLasso, 
mean s the file reader can con stru ct a lasso ma sk in the 
mann er of MacPaint. Th e exampl e in Figur e l ha s the 
value two, so the image has the MASK 
mskH asTran sparent Co lor. 

Byte 11 in the BMHD PROPER TY chunk is the 
compr ess ion flag. The valu e zero mea ns no compr es-
sion . Th e example has the value one, signif ying the bit · 
map da ta has been compr esse d. A value of one furthe r 
indi cates it is the stand ard compr ession type used by 
Electroni c Ar ts for ra ster grap hics. If the compre ssion 
flag is gre ater than one , it s ignals a diff erent compr es· 
sion routine , which must be kn own to any read er pro· 
gr am in order to de code the data . Electroni c Art s has 
re leased into th e publi c domain sta nd ard C pro cedur es, 
ca lled Packer and Unpa cker, to co mpr ess and un com· 
pre ss ILBM data . (For an Am iga Basic IFF ILBM 
deco mpr ession routine , ca lled BRUSHESTOBOBS , see 
AmigaWorld]an/Feb 1987.) Byte 12 is a pad byte of zero 
and is no t used at the moment in the BMHD da ta, but 
could be used in the futur e. 

T he nex t two bytes are the tran sparentCo lor value , 
which specifies which bit patt e rn is to be transpar em, 
and ar e relevem only if the mask flag is mskH as· 
Tran sparentCo lor or mskLasso. For the exampl e, the 
value is zero. 

Bytes 15 and 16 are the xAspect and yAspect rati os. 
In most cases Lhese will be 10: 11 ($0A:$0B). Fin ally, the 
word s page Width and pageH e ight ar e Lhe size in pixel s 
of the so ur ce page , in this case 320 x 200 ($140 , $CS). 

Th e nex t type ID, CMAP (Col e r MAP), is a PROP · 
ERTY chunk stru ctur e that conta ins the in form ation for 
the co lor reg iste rs. Its C str u ctur e is: 

typedef stru ct 
LO G chunklD ; 
LO G chunk size; 
UBYT E chunkd ata[chunk size]; 

} co lorm ap; 

Th e chunkID is CMAP, the chunksize is 
3 x 2A numb erofplane s (96 decimal in thi s case), and the 
chunkdata is the RGB data valu es for eac h co lor, 
expr esse d as tr ipl ets. T he tripl e t (0,0,0) is b lack, while 
(255,255,255) is whit e. Onl y the high-ord er b its are used 
on the Amiga, so eac h shade is limit ed to 16 incre· 
ment s (16 x 16 x 16 = 4,096). 

CRNG (Co le r Reg ister RaNGe) is an ID type used by 
DeluxePa im fro m Electroni c Art s to ide ntif y a continu · 
o us range of co lor reg isters for a shad e ran ge or co lo r 
cyclin g. It s chunk structur e is very simple . 

typedef stru ct 
LONG chunkID ; 
LONG chunk size; 
WO RD padl; 
WORD rate; 
WORD active; 
UBYTE low, high ; 

} CRange; 

H ere pad I is two unu sed bytes, set to zero. Rate is 
the co lor-cycle rate , activ e indicate s whether color 
cyclin g is on (one) or off (zero ). Low and high bytes are 
the co lor reg isters used in thi s co lor range. 

Th e BOD Y type ID is a standard chunk stru cture 
co nsisting of a chunkid , chunk size and chunkd ata, fol · 
lowed by a pad byte if needed . It repr ese nts the actual 
bitm ap image. 

Th e Amiga's ra ster ima ges are interleaved in the ILBM 
file . Figur e 1 desc rib es a five-b itpl ane ima ge, so the 
data co nsists of one scan lin e from eac h b it p lane 
befo re go ing to the next scan lin e. Th e length of the 
scan lin e must always end on a word (two -byte) bound-
ary; if not, it is padd ed with zero bi ts until it docs. This 
data ma y then be compre ssed as in the example. 

O the r PRO PERTY chunk types can be in an ILBM 
form. Th ere is a GRAB chunk , whi ch has two word s 
ide ntif ying the position of a handle , o r hotsp o t, within 
a n im age. Th e DEST chunk tell s how to sca tter bit · 
planes int o a dee per destin ation imag e. SPRT indi cates 
that the imag e is a spr ite. CAMG is a pr opriet ary ~ 
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The 4096 ColorA Paint Program 
for the AmigaM 

Create original art with a palette of 4096 co/ors. Load H.A.1\lf. images from Digi· Viewrn or 32 co/or images from 
DeluxePaint7·'1 and other /FF programs. 

From the creators of Digi-View comes Digi-Paint , the first paint program to take 
full advantage of the Amiga's exclusive "hold-and-modify" mode. No longer are 
you limited to 32 colors. With Digi-Paint, you can use all 4096 colors on screen 
simultaneously. Features include brushes, smooth shading, magnify, cut & paste, 
output to printer, and full IFF load and save. Digi-Paint was programmed 
completely in assembly language for the fastest possible response. Give your 
Amiga the graphics power of systems costing thousands of dollars more. See your 
Amiga dealer today or call toll-free for Digi-Paint, the 4096 color paint program. 

Only $59.95 
Orders Only 1-800-843-8934 
Customer Service (913) 354-9332 

N::wT::K 
INCORPORATED 

701 Jackson • Suite 83 • Topeka, KS • 66603 
:\miga is a trademark of Commodore-Amiga. Inc. Dig1-l'.1int and Digi-\'ie,,... are trademarks of Ncwlek, Inc. DcluxePaint is a trademark of Electronic Arts. Inc. 

:S 1986 l\'cwTck. Inc. 
1., •c•e 335 on Reaaer Serv-ce caro 



Am iga chunk , for Amiga-on ly display modes like Hold · 
and -Modif y or Dual Playfie ld. 

Sound 
The !FF sound file 8SVX FORM is the de fined file for· 
ma t for d igitally sam pled sound consistin g of eight -bit 
samp les. It can be a s ingle (oneshot) octave sound or 
several oc taves . Figure 2 shows a poni on of the data 
obtained from a one sho t IFF samp le mad e with the 
Futur eSo und so und d igit izer from App lied Vision s. 

It beg ins with the chunkID FORM , followe d by the 
chunk size $0BF8. T he next four bytes spell 8SVX, ind i· 
ea tin g an eig ht -bit dig ita lly sampl ed soun d file. Thi s is 
imm ed iately followed by the ID VHDR (Voice HeaDeR) 
chunk stru ctur e. 

typedef stru ct 
lDNG chunklD ; 
lDNG chunk size; 
UlD G oneShotHiSampl es, 

repea tH iSam pies, 
samp lesPerHi Cycle; 

UWO RD sam plesPerSec; 
UBYTE ctOc tave, 

sCompre ssion ; 
lDNG volum e; 

} Vo ice8 Header; 

The fields oneS hotHi Samp les a nd 1·epea tHi Samp les 
conta in the num ber of au dio samp les in the two parts 
of the high est freq uency octave. One ca n be em pty 
(zero) , and in th e exa mpl e oneS hotHiSa mpl es conta in s 
the amount $BOO, and the repea tHi Sa mples is zero. 
The samp lesPe rH iCycle field conta in s the numb e r of 
sampl es per cycle in the highes t frequency , or a zero if 
that is unkno wn, as in Figure 2. 

Th e sam plesPerSec field cont ain s the so und sampling 
ra te; here it is $27 10. Nex t is ctOctave , the numb er of 
oc taves in the BODY chunk structure . Since the exam· 
pie is a o nesho t oc tave, it co ntain s the nu mber o ne. 
The sComp ression field indi cates whether the BODY 
dat a is co mpre ssed or not , and if so what kind of 
compr ess ion has bee n appli ed. A zero indi cates no 
co mpr ess ion , as in the exa mple . A one in thi s field 
indi cates the standard compr ession method for sam-

Figure 2. H ex and ASCII dump of an eight-bit sampled sound file . 

FORM 8SVX 
0000: 464F524D OOOOOBF8 38535658 56484452 
0010 : 00000014 00000800 00000000 00000000 
0020 : 27100 100 00010000 424F4459 00000800 
0030 : 00000000 00000000 00010000 00000000 
0040 : 0000010 1 01010101 01010101 02010101 
0050 : 01010102 01010 101 01010101 02010101 
0060: 01010 101 010 10101 01000100 0 1000000 
0070 : 00000000 00000000 00010101 0 1010100 
0080 : OOOOFFFF FFFFFFFF FEFDFDFD FDFDFDFD 
0090 : FEFEFEFF FFOOOlOl 01010201 02020202 
OOAO: 02020202 02030303 03030303 04040404 
OOBO: 04040404 03030303 03030303 03020202 

28 Special /m 1e 198 7 

FORM •• .• 8SVXVIIDR 

. ... . ... BODY .... 

pi ed so und , Fib onacc i-Delta e ncodin g, was used. Any 
o ther value signifi es a diff ere nt com pr ession techniqu e. 
H owever, the Fib onacci-Delta co mpres sion tech nique is 
not re commended for sampl ed sound as it may int ro· 
duce d istort io n. Th e last para meter in the VHDR chunk 
stru ctur e is the volume field, a 32-bit int eger valu e. 

Tho ugh not used in thi s parti cular case , th ere are 
o ther chunk s that ca n be includ ed within the 8SVX 
FORM. Text chunk s are used to include specific infor· 
mat io n, such as NAME, (c) (copyright), AUTH (auth or) 
and AN O (an notat ions) chunk types. T heir chun k 
stru ctu 1·es are all simi lar. 

type def struct 
lD NG chun kID; 
lDNG chunk size; 
CHAR tex t[chunk size]; 

} text chunk ; 

Op tio nal data chunks include ATAK and RLSE, for 
use in describin g an Attack/Sus tai n!Release enve lope . 

The BODY data chunk consists of the chunklD , 
chun ksize and the chunkd ata. T he chunkd ata is in 
signed bytes ( - 128 th ro ugh 127 instead of zero to 255), 
unl ess it has been compresse d. If compre ssed , the data 
is simpl y unsigned bytes of in form at ion , until 
deco mpr ession whe n it beco mes signed aga in . 

Anot her sound FORMTYPE is SMUS (Simp le MUsi· 
ca l Score). T his is a da ta format for moving class ical 
(no t fre e-form ) musica l sco1·es be twee n progr a ms. SMUS 
uses Co mmon Music otation (half not es, do tted 
quarte r rests, etc. ), and ca n defin e which in strum ents 
play which no tes. lt consists of var ious dat a-chunk stru c· 
tur es, as well as tex t stru ctur es. For exa mpl e, it beg ins 
with the requ ir ed prope rty SHDR . 

typedef stru ct { 
WNG chunk!D ; 
lD NG chunk size; 
UWO RD te mp o; 
UBYTE volum e; 
UBYTE ctTra ck; 

} SScoreH eader ; 

Tempo is expre ssed in l 28th 's of a quarte r note per 
minute . Volume is from 0- 127, and ctTra ck is the num · 
be r of TRAK (Trac k) data chunk s, up to 255. 

The option al prop erty INS 1 iden tifies the in stru-
ment s used in the score. As with many of the IFF 
chun ks, they can be accep ted o r ignor ed by your !FF 
rea der program. 

typed ef stru ct 
W NG chunk!D ; 
lDNG chunk size; 
UBYTE regi ste r; 
UBYTE type; 
UBYTE data 1, data2; 
CHAR name[]; 

} Refln strum e nt; 

The reg ister field, from zero to 255, is used to indi · ..... 
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cate the instrument to p lay. If the type fie ld is zero, 
then it find s the in strument by the suppli ed name and 
sets datal and data2 to zero. If type is one, it uses the 
in strument on MIDI channel number data) , preset 
number data2. The NAME[] field hold s the instrum ent 
name . 

TRAK chunks contain the ma in part of the sco re. 
These represent parallel tracks , with one chunk per 
tr ack. As mentioned , you ca n have up to 255 TRAKs in 
a SMUS FORM , but the numeri cal ord e r of the var ious 
TRAK s is also their priorit y number. So if a rea der pro· 
gram is des igned to read four TRAKs, it should read 
the first four and ignore the rest (if any). 

Th e TRAK chunk s conta in the data in 16-bit words 
or events th at represe nt commands. These command s 
can be sim ple even ts like "not e" or " res t," or more 
complex like "set instrument." Eve nts are called $Event 
records (Simple musical Event ), and the 16 bits in eac h 
field are broken into two 8-bit par ts. The first pa rt is 
the sill , whi ch determine s how the data is interp reted , 
and the seco nd is the data itse lf. Ther e are a number of 
predefined sill value s, indi cat ing chord s, notes , rests 
and in struments. 

Text 
The IFF FORM for tex t files is called FTXT (Format ted 
TeXT ), and is meant to serve as a mean s o f communica· 
t ion between text app lications. T hese app lications can 
be as simpl e as print able alphan um eric characte rs with 
spaces and Jinefee ds, or as comp lex as document s with 
em bedd ed format in format ion such as fonts, text size 
or typeface. As with any IFF reader progr am, FTXT 
programs ca n use what they need o r und ersta nd , whi le 
ignoring the rest. . 

FTXT uses the eig ht -bit character stream s defined m 
the ISO/ANS I standa rd (Internat iona l Organizat ion for 
Standard ization (ISO) and Amer ican Nat iona l Stan· 
dards In st itute (ANSI)). T he data is stored in two con· 
vent iona l data chunk s, CH RS and FONS. 

The FTXT formtype may con tain many CHRS 
(CH aRacter Streams ) chun ks. Th eir forma t in C is: 

typedef struct 
WNG chunklD ; 
WNG chunksize; 
CHAR text[chunk size); 

} charac terstream; 

The FONS type is a prop erty type that contain s in for -
mation about assigning a partic ular fon t to a font regis-
ter , which ca n be referenced within CHRS chunks. 
Obv ious ly, it also shou ld con tain information on the 
fo nt type. 

typedef stru ct 
WNG chun k!D; 
WNG chunk size; 
UBYTE fontlD; 
UBYTE padlb yte; 
UBYTE proportiona L flag; 
UBYTE seriLflag ; 

CHA R fontname[J ; 
} FontS pecifier; 

T he fontID field contains a numb er from zero to 
n ine. The pad ) byte is an unused field, and should be 
zero. The proport ionaLflag speci fies if th e font is pro· 
portiona l or no t. The ser iLflag indi cates if it is a serif 
or a sans seri f font. In bo th cases, one stand s for no , 
two for yes and zero for an unknown status. 

IFF Programming 
For Ami ga prog ramm ers, it is welco me new s tha t thes e 
highl y defin ed file formats ex ist. Th ey mor e than make 
up for the ir occ asional extra pr ogra mm ing burden in 
the ease with which you can und erstand and use files 
written by other programm ers for your ow n pu rposes . 
It is eve n bette r to find that Electron ic Arts an d Com· 
modor e have mad e avai lable to the pub lic domain a 
large num ber of C and Amiga Bas ic pr ogra ms and C 
include files that represent and demonstrate the lFF 
standard. 

For $20 , the "EA lFF 85" STANDARD FOR I TER· 
CHANGE FORMAT FILES is available fro m Com mo· 
dore. An extensive and invaluab le manual on the 
var ious IFF formats, it provide s a d isk complete with all 
the C source routines, include, object, link and text 
files. The re is also the C source to the SEEILBM pro· 
gram, written by Caro lyn Schepp ner of Co mm odore's 
Tec hnical Supp ort Staff. T he C sour ce ro utin es include 
the Packer and Unpack er data compr ession pro cedure s, 
as well as file read and write ro u tines. 

If you are interested in programm ing IFF exa mple s 
from Am iga Basic, the new Ver sion 1.2 Enhanceme nt 
release con ta ins several useful and edu cational pro· 
grams tha t arc also written by Caro lyn Schepp ner. 
Besides program s to load , save and print ILBM files 
from Amiga Basic , there is a ro utin e for converti ng an 
ILBM file to the ACBM (Amiga Co ntigu ous BitMap) 
pictu re form at. Whi le this is no t a standard inter leaved 
b itmap file , it does decrease signifi cantl y the alr eady 
fast load time for di splaying a pi ctur e from Bas ic. 

One of the best utilities to p lay digitized sounds from 
Amiga Basic is available from Ap plied Vision s In c. 
Th ey have some very inte resting exa mples of playing 
digi tized sou nds from Am iga Basic using a specia l set 
of library command s supplied with the FutureSound 
digitiz er.• 

The Electronic Arts IFF 85 Manual ($20) 
Amiga Technical Support 
Kim Montgomer y 
1200 Wilson Drive 
West Chester, PA 19380 
(Make the check out to Commodore Business Machines 
and request the /FF docs and disk.) 

FutureSound and Amiga Basic digital 
sound routin es ($175) 

Appli ed Visions Inc . 
One Kendall Squa re, Sui te 2200 
Camb ridg e, MA 02139 
617/494-5417 



The Masquerade Is Over 
ONLINE! The Original 

Telecommunications Standard 
Online! - a legend in its own time. All of us know 

that. Now we present Online! 2.0 to you ... 
The Re-birth of a standard. 

Online! 2.0 is not a mere face lift. We spent 
long Research and Development hours 
segregating YOUR letters and not only 
added valuable suggestions , but threw 

in a few trade secrets of our own. 

So, if things like 9600 Baud without delay, 
KERMIT protocol , auto-chop and clip 

board support appeal to you, feel free to call 
us, or your local dealer with more inquiries. 

If the above specificat ions don 't do a thing for 
you, perhap s an Online! telephone book to make 

calling multiple bulletin boards easier, a Review 
Buffer to re-read text that scrolled too fast at a 

later time and 132 co lumn supp ort will! 

Now, take a second to think about 
who 's masquerading , but only a second, 

and then conce ntr ate on the REAL Online ! 

Call us now , rep eat the phrase 
"lliE MASQUERADE IS OVER" 
and rece ive a FREE T-SHIRT 
with your order or upgrade. 

(O FFER GOOD WHILE SUPPLIES lA ST!) 

• I 
7 Years of Quality Software and Still Growing Strong! 

SUGG~TED RETAIL $69.95 

FOR DEALER NEARF.ST YOU: (800) 327-8724 
MICRO-SYSTEMS 
SOFTWARE, INC. 

C rcie 322 on Reader Se"' ,ce card 



The Amiga Connection 
AMIGA COMPUTERS _ PRINTERS SOFTWARE 

New Amiga systems are being introduced . 
Call for pricing on Amiga 500 and Amiga 
200 system packages . 

Genlock lnterface ..... ...... ........... .......... 249.00 
256K RAM expansion ........... ..... ... ....... 149.00 

ACCESSORIES 
DATA SHIELD 
300 Watt Backup ...... ..... .. ............... .. ... 379.00 
500 Watt Backup ...... ........................... 589.00 
Turbo 350 Watt Backup ................... ... .449.00 
P150 Power Director w/Modem ... ..... .... 119.00 
S85 Surge Protector ................. .... ......... 69.99 
FIFTH GENERATION 
Logical Connection 256K ...... ..... ... ... .... 299.00 
KALAMAR DESIGNS 
31h'' Disk Cabinet - Teak ........... ..... ...... 14.99 
51/4'' Disk Cabinet - Teak .... ... ............... 19.99 
KENSINGTON MICROWARE 
Master Piece ...... .. ......... ................ ........ 99.99 
Printer stand .............. ..... ........ ............... 19.99 

MONITORS 
AMDEK 
Colar 600 Hi-Res (640x240) ...... ........... 399.00 
MAGNAVOX 
515 RGB/Composite ......... .... ........ ....... 299.00 
643 14" RGB ......... ..... ............ ....... .... .419.00 
NEC 
JC 1401 Multisync /RGB ........ ..... ...... .ln Stock 
ZENITH 
ZVM 1220/1230 ..... ...... ...... ... ....... (ea.) $99.99 
ZVM 1330 16 col or RGB ............ ....... .. .459.00 
AMIGA 
1080 Hi-Res Color .................... ........... 269.00 

Micro Systems 
JUKI 5510C PRINTER $379° 0 ORGANIZE 
EPSON 
LX-86 120 cps ........ .... ......... ........ ..... ... 239.00 
FX-85, FX-286 .... ... ................................... Call 
EX-800, EX-1000 ...... ..... .. ......... ...... .. ........ Call 
LQ-800, L0-1000, L0-2500 ............ .......... Call 
HIBO 4 Pen Plotter ....... ....................... . 359.00 

Free book w/purchase 
HEWLETT PACKARD 
Think Jet. ..... .............. ............... .... .... .. 399 .00 
JUKI 
5510C Colar Dot Matrix .................. ......... Call 
6000 12 cps Daisywheel. .. ...... ......... ........ Call 
6100 1 B cps Daisywheel. .... ....... .......... .... Call 
6200 30 cps Wide Carriage .. ........ ... ...... .. . Call 
6300 40 cps Wide Carriage .................. .... Call 
NEC 
CP660 Color Printer ...... ...... ................ 589.00 
OKIDATA 
Okimate 20 Colar Printer . ..... ...... ... ...... 129.00 
ML-182 120 cps Dot Matrix . ... ........... ... 219.00 
ML-192 160 cps Dot Matrix ........... .... ... 339.00 
ML-193+ , ML-292+, ML-293+ .......... ..... Call 
STAR MICRONICS 
NL-10 Font Compatible .. ... ............... .... .... Call 
NX-10 120 cps Dot Matrix . ... ......... ...... 219.00 
TOSHIBA 
P321 24 Wire 80 column ......... ........... .479.00 
P341 24 Wire 136 column ........ .. ......... 589.00 
P351 24 Wi re 136 column ... ......... ..... 1049.00 

DISK DRIVES 
COMMODORE 
Amiga 1010 31h'' ............ ... ..... ......... .... 219.00 
Amiga 1020 51/4" ..... ..... ..... .......... ........ 189.00 
MICROBOTICS 
20 mb Hard Drive ..... ....... ........ ........ .. 1299.00 

ACTIVISION 
Borrowed Time ........... ..... ............ .......... 32.99 
Hacker ............... .................................... 32.99 
Mind Shadow ..................... .................. . 32.99 
AEGIS DEVELOPMENT 
Animation/ Images .... ......... ... ... ............... 79.00 
BATTERIES INCLUDED 
Isgur Portfolio System ..... ...... .... .......... 169.00 
COMMODORE 
Textcraft w/Graphic Craft... ........... ......... 59.99 
Musicraft ... ................ .... ....... .... ... ... ....... 79.99 
TLC Logo .... .............. .... ......... .... ... ... ..... 79.99 
Amiga Pascal. ......... .. .... .. ......... ........ ..... 79.99 
Lattice "C " ................. .... ...... ............... 119 .00 
Assembler .......... . ........... ..... ................ .. 79.99 
Lisp .... ....... .... ...... .... ..... ......... ..... ... ...... 156.00 
Enhancer DOS 1.2 ...... .... ... ....... ............ 14.99 
DISCOVERY SOFTWARE 
Marauder Back-up .......... ............. ..... .... . 32.99 
ELECTRONIC ARTS 
Deluxe Paint. .... ....... ................. ......... ... . 69.99 
Archon ....... .............. ....... .... .. .... ........... .. 31.99 
One on One ..... .... .......... ........ ..... .... ...... 31.99 
Sky Fox ...................... ... .... .... ............ .... 31.99 
Financial Cookbook ..... ...... .. .................. 37.99 
Seven Cities of Gold ........ .... ..... .... ... ..... 31.99 
Arctic Fox ......... ...... ... .... .......... .... .. ........ 31.99 
Deluxe Print. ......... ........ .................... .... 74.99 
Instant Music ...... .... ........ ......... ....... ....... 34.99 
Deluxe Video ......... .......... ...... ........... .... . 69.99 
INFOCOM 
Wishbringer ............. ....... .................. ... .. 31.99 
Hitchh iker's Guide ........ ......... ............. ... 31.99 
Spellbreaker .... . ....... ........ ...................... 31.99 
Planetfall .......... .... ............. .... ....... ..... .... 31.99 
Witness ............ ............. ..................... ... 31.99 
MEGASOFT LTD 
A-Copie r ...... ........ ........... ............... ........ 34.99 

MODEMS DISKETTES A-Report ....... .. ...... ........ ................. ...... .. 44.99 
MICRO ILLUSIONS 

ANCHOR 
Volksmodem 300/1200 .... .... ... .......... .... 139.00 
Signalman Express 1200 EXT ....... ...... 199.00 
Light ning 2400 Baud EXT ........... ......... 319.00 
HAYES 
Smartmodem 300 ...... ......... ................. 139.00 
Smartmodem 1200 ................ .. ........... . 389.00 
Smartmodem 2400 .......... ............ ...... .. 599.00 
COMMODORE 
Amiga 1680-1200 BPS ............. ........... . 179.00 
PRACTICAL PERIPHERALS 
1200 BPS External. ............................. 159.00 

MAXELL 
3112'' DS/DD (10) .. ............ .... .......... ........ 21.49 
51/4'' DS/DD (10) ..... ............. ............. ..... 10.99 
SONY 
31h'' DS/DD (5 w/case) ... .. ...... ......... .... ... 9.99 
31h'' DS/DD (10) .... .... ................... ......... 20.49 
5114" DS/DD (10) ....... ........................ .... .. 9.99 

Dynamic-Cad ..... .... . ........ ... ............ .... .. 349.00 
MINDSCAPE 
Halley Project. ............ .. ........ ........ ..... .... 31.99 
Deja Vu .......... ............ ........ ...... ...... ... .... 34.99 
Keyboard Cadet. ....... .... ..... ........ .... ..... ... 29.99 
MICRO SYSTEMS 
Analyze Version 2.0 ....... ...... ....... .... ..... 119.00 
Scribble .................... ........ ... ......... ......... 64.99 

FLIP 'N FILE 
25 Disk Tub 31h'' .... ... ...... ... ........... ......... 9.99 

On-Line/Comm .......... ...... ...................... 49.99 
SUBLOGIC 

GENERIC 
3V2" DS/DD (10) ................... ................. 19.99 
31h'' DS/DD Bulk 50 Pack .... ..... ............ 89.99 

Flight Simulator ll.. ....... ... .... ....... ........... 37.99 
V.I.P . 
V.1.P. Professional. ...... ...... ...... ... .... ... .. 139.00 

In the U.S.A. and canada 

Call toll-free: 1 800 233-8950 
Outside the U.S.A. 717 327-9575 Telex 5106017898 

Corporate and Educational Institutions call toll-free: 1 800 221-4283 
C.M.O. 477 East Third Str eet Dept. 8905 , Wllllamsport , PA 17701 

All major credit cards accepted 

COMPUTER MAIL ORDER 
POLICY: Add 3%. minimum S7.00 shipping and handling. Larger shipme nts may require addition al 
charges . Personal & compan y checks requ ire 3 weeks clearance. For faster del ivery use your credit 
ca rd or send cashier"s chec k or bank money order . PA residen ts add 6% sales tax . Defecti ve soft· 
ware will be replaced with same item only . All items subject to availab ility and price change . All 
sales final , returned shipments are subjec1 to restoc king fee. 

Cude 3 16 on Reader Service card. 



ZING! The (,1s1es1 und c ;hn ~st "'.IY to work 
!!'!'!!!!!!!!!! !!!!!!!"!!!!!!!!!!!!!!!!!!!!!'!".,._ wuh the AMICA . ZING! as acrnally a 

collL'Clion o( u11h1y pn,,::r.,ms which. after 
msrallation, art' invisible umi l called up 
by the user throu gh 1hc use o( hot keys. 
The main J,'0.11 or ZING!, t5 10 C'SSCnti ally 
dimm alc the nC'rd 10 lc.-:1m the opcrJlmJ? 
sys1em protocol and cryptic commanJs_ 
Funcuons mcl ui.k copying, rd 1tmg, 
dclC'11ng. $0nln g, ren:1mm g, K'J rt hm g , re· 
organmn g filC"~. and much more! Sh1p-. 
ping now fore S 79.95 

ZING!Kq·s ZING!Keys 1s a .sophist1ca1cd, 

!.=: -!"~~~ l~ I' -
r:s .. .. -.-.,-...,.-- -- - -- - .. 

· ··~· ... 1'? -- . , ,,... 

rcprugmmmable MACRO and Hm Kc-,· 
progrnm. A progr.:im which can swml on 
its own, or be tied to ZING! You can 
train ZING!Ke'/$ to xco mplish th e most 
annoyingly repetitive tasks in a much cas· 
1cr ~ha on. Plus, ZING!KC')·s allO\l.'S )'OU m 
retrieve commands and rt-use them. :u 
v.,:,11 as 1hc .1b1luy to record f1lOU}C nlO\'t'-
mcnu and uS<' lhC"m wuh 1hC" prt'M of a 
koy. Shipping now for: S. 9.95 

ZING !Spdl A'I, thC' namC" 11nplics, ZING!Spd l ,s a 

ZINa-1 
/ SPELL 

prugr.im which C.' Ul detect mi:sspdlt<l 
wonls as you an: typing 1hem. A simple 
interfuce :tllO'N$ )'OU to com-c1 a word, o 
add a won.I to 1hc: dk 1ionary. You'll nevi 
nc-t:d to buy :m0t hC'r 5pdhn g chc-ck.t:r. 
O rn be us«! w11h other ZING! compo-
nen t) or alone". $49.95 

Please add S3 00 shipping 1no nan<1hng 
10 eacn o,c,e, 

AMIGA is a regislered trademark of Commodore-AMtGA. Inc. ZING!, ZING! Keys and ZING!Spell are trademarks of Meridian Software, Inc. All rights reserved. 
Credit cards and dealer 1nqu1nes welcome Circle 321 on Reader Service car, 





BASIC Intuition 
Use custom screens and windows to create frrofessimw.1-woking Amiga Basic displays, 

and discover lww event trapping l.ets you keep your programs on track. 

By Bryan Gatley 

A cen tral chall enge for any pro gr amm er is to create pr o-
gra ms that a llo w easy input and easy viewing of o utput. 
O n th e Amig a, th e routine s in the Intuition librar y let 
C and assembly -la ngu age programmel"S cons tru ct eas ily 
accessible program s. In thi s art icle l will show you how 
yo u can wr ite BASIC program s tha t r ival commercia l 
so ftware in their ease of use, by using th e built-in 
fea ur es of Amiga Basic, and by apply in g event -trap pin g 
techniqu es. 

Windows and Screens 
Amiga pro gra ms co mmuni ca te with use rs via window s. 
For instan ce, o n the rig ht o f th e Amiga Bas ic di spl ay is 
a hal f:s ized wind ow named List, wh ich is used to enter 
new programs and to ed it exist ing o nes. Behind the 
List win dow is the Output wind ow where yo u ent er 
imm ed iat e co mm and s and whe,·e Amiga Basic di sp lays 
program ou tput. All pr ogra ms th at req uir e inpu t from 
the use r, and that ha ve to di spla y result s, need a 
window. 

All Amig a wind ows are associated with a scree n th at 
defi nes their enviro nm e nt. Screens de ter mine the max i-
mum reso luti o n a nd the number of co lo rs ava ilable LO 

assoc iated window s. Sin ce Amiga Basic uses the Work-
bench screen, its List and Ou tpu t wind ows defa ult to 
th e reso lut ion (640 x 200 p ixels) and co lors (four) of 
th at scree n. Ho wever, the Workb ench pa rameters will 
not suit your nee d s all the tim e, so you can de fine you,· 
ow n environm ent by typin g SCREEN number, width , 
height, depth, mode in to your prog ram. 

The fir st param eter of th e Scree n co mm and is an 
ide ntif ying numb er from one to four , used by oth er 
co mmand s to r efere nce the scre en. Width and he ight , 
measured in pix els, define the scree n size. Width mu st 
be 640 for a hi -res scree n, or 320 for low-res. The 
he ight mu st be 200 for a no n-int erlaced screen, o r 400 
for inte rlac ed. 

Depth specifi es th e numbe,· o f bit -pl anes that are to 
be used in de terminin g the co lo r of eac h pi xe l o n th e 
scre en. A bit-p lane cons ists of an area o f mem o ry 
where eac h bit re pr ese nts o ne pi xel on the screen, an y· 
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whe,·e from 8,000 bytes (64,000 bit s) for a 320 x 200 
screen to 32,000 bytes (256,000 b its) for a 640 x 400 
scree n. 

Since an y one bit ca n have o nly the value O or 1, a 
screen with one bit-p lane can o nly di splay two colors. 
How eve r, if you add a seco nd bit -pl ane, eac h pixel is 
now rep rese nted by two b its, and you have four po ssi-
ble values rep rese ntin g four diff erent co lo rs. So, eac h 
time yo u ad d ano th er bit -plan e, you double the numb er 
of possib le colors ava ilable on that scree n. Eac h scree n 
has its own se t of b it-planes. Hi-res screens are 
restri cted to a maximum of fo ur bit-pl anes with 16 
co lo rs, whil e low-res scree ns may ha ve up to five bit-
planes with 32 co lors. 

Mode is a referen ce numb er that identifi es a screen's 
resolution-one for 320 x 200 no n-int erlace d, two for 
640 x 200 non-interla ced, thr ee for 320 x 400 int er-
laced, and four for 640 x 400 int erl aced. A non- int er-
laced scree n has a veni ca l reso lutio n of 200 pixe ls, 
wh ich result s in 200 ho rizont al line s stack ed o n top o f 
one a no th er. 

The se 200 lin es are redraw n 60 tim es eac h seco nd on 
your moni to ,·, resulting in a stea d y picwre. But with 
interla cin g, eac h tim e th e scree n is dr awn with 200 
lines, th in gs shift d own half a lin e, and a seco nd set of 
200 lin es is dra wn. Th is effec tively prov ides 400 lin es 
on th e screen , but the p r ice is a d istin ct flicker since 
the entire screen is now o nly being dr awn 30 time s a 
secon d . The co lo r combi nat io ns you choose also affect 
the amo unt of flicker you see. 

An Open Window 
Having defi ned a custom screen , yo u,· program open s a 
window o n scree n with th e Window co mm and: WIN-
00\.\1 number, title, size, attribut e, screen# . Aga in. number is 
an id entifi e r of o ne or above . But be caref ul , one is 
rese rved for the Am iga Basic Output wind ow. T itle is.,._ 
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Setting up your 

own custom menus 

in Amiga Basic 

means defining 

them, turning them 

on, and waiting for 

the user's 

selection. You 

define each menu, 

and the items 

within it, with a 

Menu statement. 
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an opt ional character str ing displayed in the window's 
title bar . Size specifies the pixel coordinates of the 
upper left-hand and lower right-hand corners of the 
window, in the form (X,Y)-(X,Y). If it is omitted, the 
window will be full size. 

Attribute is a referen ce numb er de scr ibin g the win· 
dow's gadgets. Zero means no gadgets or window 
refresh. One includes sizing gadgets, two a drag bar , 
four front/ba ck gadgets and eig ht the close gadget. 
Requirin g sizable memo ry, 16 refres hes a window after 
it has been covere d or resized. Var ious co mbinati ons 
ma y be spec ified by add ing the appropriate values ; 10 
provid es a drag bar and close gadgets. T he command 
defaults to 31. Screen# refer s to the ind entificat ion 
number of the screen associated with the window. 

Wh en a window is opened, it is drawn on top of 
other windows alread y pr esent on the scree n, and 
becomes the curr ent window. All future o utput will be 
dir ected to thi s new window . However , you ma y specif y 
a different current window by issui ng the command 
WINDOW number, where number identifi es the new 
window. The referen ced window will move to the front. 
If you wish to make a window curren t without moving 
it to the fron t, use the WJNDOW OUTPUT number 
command. 

Act ive and curr ent windows are not necessarily the 
same. An act ive window is the window that rece ives key· 
board input. You mak e a window act ive by clicking in 
it; nOle how the titl e bar cha nges. When you are fin· 
ished with a window or a screen, be sure to close it with 
WJNDOW CWSE number or SCREEN CWSE number to 
free allocated memory for other purposes. 

Custom Menus 
Setting up your own custom menus in Amiga Bas ic 
mean s defining them , turning them on, and waiting for 
the user 's selection . You define each menu , and the 
item s withi n it, with a Menu sta tement : MENU menu· 
number, item-number, status, title. Menu- nu mbe r ident ifies 
the menu , the left-most menu being number one, the 
next number two, and so on. Item-numb er ident ifies 
the item within the menu. Zero sp ecifie s the menu 
header , one is the first item, two is the seco nd , etc. T he 
status number s, zero to two, respectively disab le a menu 
ite m, enab le it or enab le it with a check mark . The 
menu 's titl e ma y be omitted from a pr ev ious ly defined 
item to change the status. If set to null ('"'), it turns off 
that menu . Grouped togetl1er, these statements define a 
comp lete set of menus. You put them in tl1e program 
be fore they are actua lly required. 

You act ivate menu s with tl1e MENU ON command. At 
thi s point , howe ver, you mu st decide whet he r you want 
to poll the function MENU(O), or use event trapping to 
wait for the user to se lect a menu item. In poll ing, the 
functi on MENU(O) return s a O until a menu item is 
selecte d , tl1e n re turn s the numb er o f the selected menu. 
To set up a polling loop type: M = O:WHILE M = O:M = 
MENU(O):WEND. 

When execution falls thr ough co th e nex t sta tement, 
the user has selected a menu item, and M conta ins the 
menu numb e r. It then becomes a simpl e matter of 

using an ON M GOTO/GOSUB stat eme nt to b ranch to 
the ro utin e that handl es that menu . Once in the menu 
routin e, you can use tl1e fu nction MENU(l) to deter· 
mine which item was selec ted , for exa mple 
I= MENU(l ). As before, you ca n use thi s value as the 
object of an ON .. . GOTO /GOSUB sta teme nt to rea ch 
tl1e desired item routine. When fin ishe d, you would 
pro bab ly return to the polling loop descr ibed above. 

Event Trapping 
The eve n t trapping app roac h is more involved than 
poll ing, but it provides almost limitless flexi bilit y. 
Eit he r before or immediatel y fo llowing the ME.NU ON 
statem ent , type ON MENU GOSUB label. The labe l 
names a subroutin e that will au tom a tically be branched 
to every time the user selects a menu item, regardless of 
what else may be go ing on. The subro utin e provides all 
the necessar y processing, and must en d with a RETURN 
sta tement. 

Once the ON MENU statement has been executed , 
Basic che cks to see if a menu item has been selected 
after tl1e execu tion o f every statement. If so, the pro· 
gram branche s to the me nu-h and lin g subro u tine. Upo n 
comp letion of tliat routine, the RETURN take s you 
back to the statement follow ing the one that was execut· 
ing when tl1e menu item was or iginally selected. Using 
thi s ap proa ch, the program can continue processing or 
it can wait for a men u item to be se lected. He nce, you 
trap an event-the user cho os ing a menu item. 

If your program doesn't have to do processing while 
waiting for the user to select a menu, you can put the 
progr am to sleep wim the statemen ts: X = l:WH ILE 
X = 1 :SLEEP:WEND . The result is simil ar to the polling 
techniqu e, but SLEEP is a special statement designed 
specifically to work with the ON MENU GOSUB label. 
Whe1·eas me pollin g method is co ntinuall y using CPU 
cycles while waiting, SLEEP conse rves system re sour ces. 
The program sh ut s itself dow n until a menu item is 
se lected, then it co mes back to life. Once the RETURN 
is issued , the program will go back to "s lee p ," un less 
the var iable X has been chan ged. In this case, cont rol 
will fall through to the next stateme nt. In the mu ltitask· 
ing env ironment o f the Amiga , thi s is the pref erred 
ap pr oach since other tasks will have more resources 
availab le to them wh ile the pro gra m waits for input. 

At so me poin t you'll want to ret urn to the four stan· 
dard Amiga Basic menus. Unless you issue me MENU 
OFF and MENU RESET sta teme nt s, your custom menus 
will remai n af ter the program has finished . 

Mouse Handling 
The right mous e butt on controls the menus, but Am iga 
Basic also prov ides methods of checking clicks made 
with the left button, and determin ing tl1e screen coo rd i· 
nates of me po inter when the clicks are made. Th ere is 
no se t-up, bu t like men us, you may poll o r use event 
trapp ing. The fun ct ion MOUSE (O) returns a zero until 
the left button is pressed; at mat po int, MOUSE ( 1) 
returns me X-coordinate o f the poin ter, while 
MOUSE (2) return s the Y-coordinate. 

The poll ing technique is as sim ple as: .,.. 



Nimbus presents the first accounting program made 
exclusively for small businesses using the Amiga computer 

The easy new accounting program for man-
agers of small businesses who hate to do 
accounting. With all the other record keeping 
programs, you have to learn accounting. With 
Nimbus, you just start. 
It's available now-
Jf your dealer can't deliver it immediately, 
give us a call. 

SIMPLE ACCOUNTING HAs ARRlvED 

lf you don't care how computer software 
works, only that it does work, this program 
is for you. 

Nimbus I does the accounting, you run 
your business. The pain of accounting is gone. 

WHAT YOU NOW KNOW ABOUT 
ACCOUNTING IS ENOUGH. 

No enormous manuals here- our 
instruction booklet is only I 2 pages long. 
The difference is dramatically easier. more 

~rl!?.GJOI :9-~e'~'!·..z:s~·,·· 

enjoyable-even fun. 

Call Nimbus for the name of the dealer 
nearest you. (619) 756-5756 

AT LAST: ACCOUNTING ANYONE CAN DO 

This is the first complete small business 
accounting softwue designed to take full 
ad\~cllltage of the genius of the high speed 
Amiga computer. 

THIS IS 1NSTRUCl10NLESS ACCOUNTING 

Nlh-IBUS I requires no computer 
kno,,1edge. no bookkeeping expertise. All of 
iL~ functions are simple, self-explanatory, 
automatic- and f ast. It's as easy as doing 
your checkbook. But don't confuse it with 
simple home budget programs. 

NIMBUS 1: 
FIRST, FASTEST AND THE MOST FUN 

With NIMBUS I, all the accounting 
functions are running concurrently. You just 
click on the mouse and move into a new 
function. Printing does not delay or interfere 
with other functions. 

TI1e screens are uncluttered, using colors 
from the Amiga pallet. Amiga dealers find 

that demonstrating accounting with 
NIMBUS I on the Amiga compu1er is 

actually fun. 

RUN YOUR OWN NUMBERS ON 
NIMBUS 1 TODAY 

'l11is is software you 
can use right now. 
Visit your Amiga dealer 

and tl) ' it. If NIMBUS I 
is not in stock, call us 

collect. We will rush 
a copy to you and your 

dealer. 

Cost: only $149 .50 complete with its executive ziJ>percd notebook 
You can order by phone 

Circle 324 on Reader Serv,ce card . 

FFATURES OF THE NEW 
PROGRAM INCLUDE: 

General, receivable and payable accounts are aU 
interactive. 

Built-in ready 10 run chart of accounts and 
reports. 

Accounts kept on a cash basis. You know when 
customers pay you, not when they are supposed 
10. 

Equity and retained earnings accounts 
maintained automaticall)'. 

Automatic computing of month-end and year-
end closings. 

Prints invoices one at a time immediately, or 
later in a batch. 

Do three things at once. Each function has its 
own screen and you have instant access to each. 

All printing done in background, so you 
continue without interruption as )'Our printer 
turns out reports. 

Daily, weekly, monthly and annual on-screen 
status reports. 

Progr-Jms and data require only one disk. 
Four color WYSIWYG input screens can be 

edited at any time. Make changes easily without a 
separate journal. 

No customer or vendor numbers to key in. One 
keystroke and one mouse-click gets any name 
from hundreds in less than half a second. 

Automatic pop-up mini-menus guide users 
through e-Jch function. 

Balance sheet, income statement, accounts 
receivable and accounts payable aging/status 
reports printed any time and automatically at end 
of month. 

Sold without copy protection for user 
convenience. 

0 
0 

P.O. Box 1433 
Rancho Santa Fe, California 92067 

(619) 756-5756 



WHILE MOUSE (O) = O:WEND :'Wait for click 
X = MOUSE (l ):Y = MO USE(2) :'Pick up X and Y 
'coo rdinates 

Event trapp ing for the mouse is almos t as easy: 

MOUSE ON:ON MOUSE GOSUB labe l :'Set up event 
'trap 
N = ! :WHILE N = l:SLEEP:WE ND:'Go to sleep till click 
MOUSE OFF:END:'Quit when N< rl 

You can' t trap keyboa rd events in Amiga Basic, you can 
only poll the m. It is your resp onsibilit y to check for 
an d han dle speci al keys includin g the Return key. Th e 
polling may be performed with: X$ = "" :WHILE X$ = 
"":X$ = INKEY$:WEND. The Spee ch Demonstrati on 
progr am that comes with Amiga Basic con tains a goo d 
examp le of keyboa rd polling and mouse event trap· 
ping. Of cour se, you can always use the INPUT sta te· 
ment to control keyboa rd input. 

Keep On Trappin ' 
Event trapping is not restr icted to menu s and the 

Listing I. BA S.Intuit ion. 

SC REEN 1,640 ,200,3,2 'medium - res screen with 8 col ors. 
WINDOW 2," Template ",,1 6 ,1 'creating a wind ow on the sc reen. 
MENU 1,0,1,' 'Project " ' name of the fir st menu. 
MENU 1,1,l ," Quit " 'onl y optio n under the first menu 
MENU 2,0, l ," Gadgets " ' name of the seco nd menu. 
MEN U 2,1,1,"Print OK/Cancel " 
MENU 2,2,1," String Gadget" 
MENU 3,0 ,0,"" ' menus 3 A ND 4 are null m enu!i-use to 
MENU 4,0 ,0 ,"" ' cancel the BASIC Run and Windo..-s menus. 
ON MENU G OS U B Menu Handler 'id entifies the menu- event tr ap routine . 
MENU ON 'activ ates the menus you defin ed . 
x=l:W HILE x=l :SL EEP: W END 'program wait s fo r input until x changes . 
Endit : ' Before ending t he program , close 

WINDO W CL OSE 2 'everythin g you opened and re activa t e the 
SC REEN CLOSE 1 'BA SIC menus. NOTE- Don' t end a program 
MENU RESET ' from a subroutine-end from main routine . 
END 

Menu Handler: 
MENU OFF 
ON MENU(O) GOSUB Menu! , Menu2, ' which menu was chosen? 
MENU ON 
RETURN 

Menu! : 
x=O 
RET URN 

' Menu 1 has onl y one optio n- the Quit option . 
'This deactivates the menu event trap and 

'cause s t he program to execut e th e Endit routin e. 

Menu2: 
ON MENU(!) GOSUB M2iteml, M2item2 ' whi ch i tem fr om menu2? 
RETURN 

M2iteml: 'examp l e OK/Canc el request er . 
WINDOW 3, "Pro gram Request",(2 00 ,90)-{500 ,150),0 ,1 
LOCATE 2,1 
PRINT " Make sure your printe r is on- lin e" ' r equester message. 
GOSUB Gadget Make 
ON MOUSE GOSUB OK Handler 
MOUSE ON 
z=l: WHILE z= 1 :SLEE P: WEND 
WIN DOW 2 
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'ide ntify mouse-h andlin g r outin e. 
'turn on mouse t ra pping . 
'w ait fo r a mouse event. 

' make "Template " cur r ent windo1.•. 

Listing continued 011 p. 40 

mouse. BREAK ON:ON BREAK GOSUB prov ides a 
mea ns of rece iving co nt ro l when the user presses 
CTRL ·C, and is used to termin ate a program in mid · 
stream. Wh en using animation , COLLIS IO N ON:ON 
CO LLISIO N GOSU B pro vide s a method of detect ing 
and handling collisions of two gra phi cs e leme n ts or of 
a graph ics element with a wind ow borrl~r. With TIMER 
ON:ON TIMER(n) GOSU B the nam ed routine is 
branched to aut omatically ever y n seconds. ON ERROR 
GOTO lets you specific y a routin e to receive control 
when a fata l err or occur s. Th e routin e must terminate 
with a RESUME statemen t. 

Events may be turn ed on and off with event ON and 
event OFF statements, but you can also issue event 
STOP sta tements. STOP temporaril y turn s off the trap 
for that event, but BASIC rem emb ers if the event 
occur s, and the named routin e is given contro l the next 
time event ON is issued. 

Putting it all Together 
The BAS.In tu ition program exem plifie s how to corn· 
b ine your own screens, wind ows and menus into one 
program . The progra m also cont ains routine s that ere· 
a te an OK/Cance l reque ster and a string-input gadget 
from Amiga Basic. Stud ying it will show you how all the 
commands di scussed in thi s article wor k together . The 
program may also serve as the bas is for your own pro· 
gram by demo nstrat ing how you use input from menus, 
the mouse, gadg ets and requ esters to chann el the flow 
of control in a program. 

The program is well-document ed with com ments, so I 
won't bo re you with a line-b y-line descripti o n. I will 
only point out a few imp orta nt items. First, you , the 
programmer, should always know at what poin t the 
program is waiting for a mous e click or a menu selec· 
tion, and you sho uld be prepar ed to hand le these 
events. You mu st also keep the user from performing 
actions that are not perm itted at cer ta in points. The 
event OFF statements are just as impo rtant as the event 
ON statements: Use them to restri ct the user to valid 
op tions on ly. 

No te also how event trapping works. By using the 
SLEEP command in WHILE loops, you are settin g up a 
method that allows you to eith er stay in the loop or 
branch out. For insta nce , the only men u-han dlin g ro u· 
tine th at changes the value of X, an d the reby causes the 
program to dr op through to the exit ro utin e, is the one 
that handl es the Quit opt ion. All o ther menu rout ines 
return to the WHILE loop with X un chang ed. You 
decide when to return to a WHILE ... SLEEP loop and 
when to fall th ro ugh. 

T his program is a good demon stration of how to ere · 
ate an In tuti on inte rface for your Amiga Basic pro· 
gra ms. You can improve it by improv ing the editing 
capabiliti es of th e strin g gadget or by using BOB s and 
collision det ect ion to det ermin e where the mouse was 
clicked in requester gadgets. Use it as a temp late to ere· 
ate programs like the pros. D 

Address all author correspondence to Bryan Gatley, do 
AmigaWor ld Edi torial, 80 Elm St., Peterborough, NH 03458 



Circle 323 on Reader Service card. 

Release The Graphic Designer 
In You With 

PrintMaster Plus· .... ... . 

Gra11 

lllJ 
Unison Wor1d 

2150 Shattuck Avenue, Suite 902 
Berkeley, California 94704 

(415) 848-6666 

Unison World is a divisio n of 
Kyocera Unison, Inc. 

Time and time again , you've 
wanted to create exciting banners , 
posters , greeting cards , stationery , 
or calendars . If only you had the 
time and the budget to complete 
these projects yourself , you would ! 
Well , now you can . Thanks to the 
creative power in PrintMaster Plus 
- the innovative new graphi c 
design software from Unison World . 
In j ust a matter of minut es, you 'll 
be able to see your great graphic 
ideas in print! 

.. ... . ... 

A Partner in Design 
Jump into the creative process 

t ,:i_: anywhere you 
{:_:.; i bi choose -

· - ·• · ~ .. graphics , 
. :::.: ::-;-:__:~ format or copy . 

..,_::r-.:;~ PrintMaster 
··~~ Plusis 

:::. exceptionally :_:;~~·· :~ 
-c.--;,.._,~ - ~~.: flexible . And 

:·· ·· ------.!~ with over 
100 pieces 
of clip art , 
10 type fonts 
in 5 styles , 

and 11 border designs to select 
from , you 'll have an endless 

variety of creat ive choices to make. 

Best Of All . . . The Price! 
PrintMaster Plus is very affordab le 
graph ic design software . So now 
you do have the time and the bud-
get to develop the undiscovered 
graphic designer in you! 
To get your copy of PrintMaster 
Plus, just ask your local computer 
dealer. 

Available on MS-DOS compatible computers: 
Commodore Amiga, Atari 520 ST, 
Commodore 641128, and Appl e II comp uters. 



MEMORY 
EXPANSION 

AMIGA ® MEMORY 
It all began 10 years ago when Commodore 
introduced a wondrous PET Computer with 8 
Kbytes of memory. Almost immediately, Skyles 
Electr ic Works doubled the PET memory with an 
8 Kbyte memory addition. 
History repeats itself 10 years later with Skyles 
Electric Works offering the most complete line of 
AMIGA memories in the world. Consider for the 
AMIGA 1000: 
256 Kby1e memory, plugs into the front in 5 
seconds, lowest cost . . . . . . . . . . . . . . . $79.95' 
512 Kby1e memory, no pass-thru, plugs into right 
side in 5 seconds . . . . . . . . . . . . . . . . . $349.95' 
512 Kby1e memory, 86 pin pass-thru, sockets to 
expand to 1 Mbyte, connector for daughter 
board to expand to 2 Mby1e, plugs into right side 
in 5 seconds . . . . . . . . . . . . . . . . . . . . $399.95' 
1 Mby1e memory, 86 pin pass·thru, connector for 
daughter board to expand to 2 Mby1e, plugs into 
right side in 5 seconds . . . . . . . . . . . . . . $449.95 

A major manufacturers magnificent 
multitude of memories, magnanimously 

merchandised for minimal money. 

1 Mbyte Daughter board to expand above 
memories, unpopulated . . . . . . . . . . . . $99.95' 
1 Mbyte Daughter board to expand above 
memories, populated ..... . . ... .. . . $199.95' 
2 Mby1e memory, 86 pin pass·thru, plugs into 
right side in 5 seconds . . . . . . . . . . . . . $599.95' 

Add $50.00 for separate power supply for the 
above memories. 

2 Mby1e memory, no pass-thru, plugs into right 
side in 5 sees . . . . . . . . . . . . . . . . . . . . $549.95' 
512 Kby1e memory, install inside, in 1 hour, no 
soldering required . . . . . . . . . . . . . . . $249.95' 
1 Mby1e memory, install inside, in 1 hour, no 
soldering required ......... : . . . . . . $349.95 

COMING SOON 
Consider for the AMIGA 2000: 
1 Mbyte memory, sockets to expand to 2 Mby1e, 
plugs into expansion connector inside, in 1 minute 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $449.95' 
2 Mbyte memory, plugs into expansion 
connector inside, in 1 minute . . . . . . . . $549.95' 
Consider for the AMIGA 500: 
512 Kby1e memory, plugs into expansion 
connector inside, in 1 minute . ..... .. . $199.95' 

'Due to trade games being played by U.S. and 
Japan a// prices are subject to change without 
notice. Please add $4.50, U.S. and Canada, $15 
Europe and Asia. shipping and handling. 
California residents, please add sales tax. 

For Information, Call or Write: 
1 ·800·227-9998 1-415-965-1735 

Skyles 
Electric Works 

231-E South Whisman, Mtn. View, CA 94041 

Circle 370 on Reader Service card . 
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WINDOW CLOSE3 'kill the requester . 
IF p=l T H EN PRI NT" Printi.ng 
IF p=O THEN P RIN T" Printing 

Activated " 'actions t aken as r esul t 
Canceled " 'of inp ut from requeste r. 

RET URN 

M 2ite m 2: ' example of string 
WINDOW 3, "String Gadget ", (I00 ,50}-{400 ,100),0,l 
LOC ATE 2,1 
PRINT "E nte r Filename " 
LINE (20, J 5}-{280 ,25) .,b 
LOCATE 3,4:c=O:fileS= "": xS="": WINDOW 3 
WHI LE x$() CHRS(l3) AND c < 15 
xS=INPUTS(J) 
IF xS> C HR$(32) THEN 

PRINT xS; 
fileS=fileS+xS 
c=c+l 

END IF 
IF xS= C HRS(S) AND c>O T HEN 

fileS =L E FTS(fileS,c-1) 
PRIN T C HRS(S); 
c=c-1 

END IF 
WEND 
GOSUB GadgetMake 
ON MOUSE GOSUB OKHa ndler 
MOUSE ON 
z=l:WH I LE z=l: SLEE P:WE ND 
WIN DOW 2 
WIN DOW CLOSE3 
IF p=l T HEN PRINT "L oading f:iJe: " ;fileS 
IF p=O TH EN PRINT " Aborting file : "; file$ 
WINDO W 2 
WIN DOW CLOSE 3 
RETURN 

GadgetMake : 
LINE (50,30}-{l 20,45),3,b ' create action boxes. 
LINE ( l 75,30}-{245 ,45) ,3,b 
LOCATE 5, 11:PRINT " OK 
LOCATE 5,24: PRIN T "Cancel " 
RET URN 

OK Handle r: 
MOUSE OFF 

requester . 
'gadget windo w. 

IF WINDOW(O) <> 3 TflEN WINDOW OUTPUT 3: MOUSE ON:RET URN 
'clicked in 1,•rong window. 

m= MOUSE(O) ' we know the mouse was clicked -
' this is FOR the NEXT line . 

A=MOUSE(3) :b=M OUSE(4) ' mouse coo rd inates at 
'M OUSE(O) FUNCTION call • 

IF (A > 50 AND A < 120) AND (b > 30 AND b < 45) THEN GOSUB OK : RETURN 
IF (A > 175 AND A < 245) AND (b > 30 AND b < 45) THEN GOSUB Cance l :RET URN 
MOUSE ON 
RETU RN ' cli cked i n windo"' but outsi de re quester boxes. 

OK: ' clicke d .in OK box . 
LINE (50 ,30}-{ 120,45) ,3, bf ' in verse the box . 
p= l 
z=O 
RETURN 

' flag indi cates sel ected box . 
' t urn off mouse trapping . 

Cancel : 
LINE (I 75,30}-{245 ,45) ,3,bf 
p=O 
z=O 
RETURN 

'clicked in cancel box . 

' flag is differ ent fr o m above . 

----------------------------------------------· 



DYes! 
I want to d iscover the full potential 
of this powerful machine. And save 
25% off the basic rate as a charter sub· 
scriber. Enter my one year subscriptio n 
(6 issues ) to AmigaWorld for the low 
price of $14.97. If I'm not satisfied at any 
time , I will receive a full refund - no 
questions asked. 

O Payment Enclosed O Bill Me 

Name~ -- - ---------~ 
Address ~-- - ---------
City __ _ __________ _ 

State __ _ _ _ _ Zip 

Please make check payable to Am igaWorld. 
Canada and Mexico $17.97, Foreign Surface 
$34.97 , Foreign Airma il $69 .97. 1 year on ly, 
US funds drawn on US bank. Please allow 
6-8 weeks for delivery. 

Am igaWorld 
P.O. Box 868 , Farmingdale , NY 11737 

Am iga is a irademark of Commodore-Am,ga, Inc 
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GOAMI OJ™ 
BRINGING THE WORLD OF AM/GA™ PRODUCTS TO YOU .. . FAST! 

AMIGA 1010 3.5" DISK DRIVE 
(Call For Current Price) 

AMIGA 1000 COMPUTER 
AMIGA 1080 COLOR MONITOR 
(Call For Current Price) 

AMIGA MODEM 1200 RS 
(Call For Current Price) 

AMIGA 5.25" DISK DRIVE WITH TRANSFORMER SOFTWARE - Available Now! 
CALL FOR PRICE AND AVAILABILITY OF SIDECAR AND GENLOCK 

• 
,: i'1il 

AMIGA 
500 & 2000 

CALL 

~-

IJ 
·1 

20MB SCSI 
Hard Disk 
Fast Access 
Easy To Use 
Lots of Room! 

$849 

FREE Aegis T-Shirt 
with any TWO 
Aegis products. 

AEGI~ 
DEVELOPMENT 

FUJI 
DS/DD Disks 

Box of 10 Disks 

OKIMATE 20 
with 

Interface 

SONY 
DS/DD Disks 

Box of 10 Disks 

$19.99 $199 $28 

Modem Special 
300/1200 Baud 

On-Line Software 
Cable 

$199 



Free Blue Label Shipping 
* On all software orders over $100 to destinations east of the Rocky Mountains . This is two-day delivery from shipping date. 

SOFTWARE 
ABS OFT 

AC/ Basic ................. $234 
ACI Fonra n ................. $234 

ACCESS SOFTWARE 
Leader Board ..... ...... S 27 
Tournament Disk ........ S 16 
10th Frame ................ $ 28 

ACCOLADE 
Mean 18 .............. S 27 
Famous Course Disk . S 21 
Famous Courses 

Volume 2 ....... ......... $ 1 7 
ACS 

Grade Manager ......... S 69 
Qu1zMaster ................ Call 

ACTIVISION 
Champ . Basketball S 29 
Gamemaker .............. $ 48 
Gamest ar Titles ..... .... Call 
Hacker ....................... S 29 
little Comp. People ... Call 
Music Studio .............. $ 40 
Portal ......................... s 29 
Shanghai ... .. .. s 29 
ToneTown ................... $ 29 

ADDISON-WESLEY 
Manuals ..................... Call 

AEGIS 
FREE T-Shirt with any two 
Aeg,s Produc1s111 

Anima tor/Images . . $ 89 
Art Disk ......... $ 21 
Diga ............ S 56 
Draw Plus . ...... $16 9 
Images ...... .•... $ 31 
Impact ..... ...... $ 6 1 
Sonix ........... S 57 
Videoscape 30 ... $ 149 

AMIGA 
Cross Dev. Sys ........ $ 89 
M1ndWalker . ... .. S 38 
1 2 Update ................ S 14 

ART WO RX 
Bridge 4.0 ....... ............ $ 26 
Strip Poker .................. $ 32 

BANTAM 
Am1gaDOS Express ... S 25 
DOS Manua ls ........ S 16 

BETHESDA 
Gridi ron! .......... ........... $ 44 

BROWN WAGH 
TV Texi ................... S 79 
Publish er 1000........... Call 
Zuma Fonts 
1.2.or3 ..................... S 26 

BYTE BY BYTE 
Financi al Plus ............ $250 
lnfoMmder ................. S 69 

C LTD. 
JetSet .. ........... ........... Call 
JetSet Fonts ............... Call 

CAPILANO 
Logic Works ............... $159 
Log ,c Works Jr . ......... . $ 79 

CENTRAL COAST 
DISK 2 DISK .............. Call 
DOS 2 DOS ............... S 45 

CHANG LABS 
Accts Payab le ............ $ 109 
Accts Receivable ....... 5 109 
ARIA PIGL ........ ......... $2 19 
General Ledger ...... ... $ 109 

COMPUMED 
Hacker Package ....... S 35 
M irror ........................ S 35 

COSMI 
Super Huey ............. $ 27 

CREATIVE SOLUTIONS 
Mult1Forth .................. $ 134 

DARK HORSE 
Chess Mate ... ..... . . .. S 25 

DELTA RESEARCH 
J-Forth ......... .. .. . .. S 89 

DELU XE HELP 
Deluxe Help ............... S 20 

DIGITAL CREATIONS 
D'Buddy ..................... $ 58 
D1gttal Link ............ S 49 
G1zmos 2.0................. Call 

DIGITAL SOLUTION S 
LPD Series ............... . Call 

DISCOVERY 
Grabb1t ...................... S 24 
Exactly! .................... S 19 
Key Genie .................. Call 
Marauder 11 ................ S 29 

EAGLE TREE 
Butche r . . S 25 

ELECTRONIC ART S 
Adv. Constr. Kit. ......... S 27 
Arc hon ..................... $ 27 
Archon II ... ..... .. S 27 
Arct ic Fox .................. S 27 
Arts Part 11. .................. s 19 
Auto Duel ................. S 35 
Bard 's Tale ... .... ... . S 32 
Black Cauldron .. . .. $ 29 
Chess Master 2000 . S 30 
Deluxe Music .. .. S 65 
Deluxe Paint II ........... S 85 
Deluxe Paint Utility ...... $ 19 
Deluxe Print... ............ S 65 
Deluxe Print Uttl ty ...... S 19 
Deluxe Video 1.2 ...... S 91 
Donald Duck ............ S 19 
DPaint Data Disk ...... S 25 
DPront Data Disk ........ S 25 
Earl Weaver Baseball 

(June) ......... ............ S 35 
Financial Cookbook $ 33 
Instan t Music ............. S 32 
Instan t Music Data ... $ 25 
lntell 1type ................ S 35 
King 's Quest 1,2,3 .. Call 
Marble Madness ........ S 33 
New Tech Col. Book .. $ 17 
Ogre ..... . ........... S 27 
One on One ........ . S 27 
Police Quest .............. S 32 
Qu1zam ..................... $ 25 
7 Cit ies of Gold ....... S 27 
Skyfox ..... . . ... . . S 27 
Starfleet I . .. .. .. . . . .. S 36 
Ult1ma 111 ............... S 39 
Ult1ma IV .................... S 31 
Winnie the Pooh ...... .. S 26 

EPYX 
Rogue ................ . S 25 
Summer Games ........ S 27 
Temples of Apsha1 S 28 
World Games ..... .. . $ 27 

FELSINA 
A·Talk Plus ......... .. .... S 79 

FIREBIRD 
Guild of Thieves ......... S 32 
Pawn ......................... S 32 

FIRST BYTE 
First Shapes ............... S 34 

Kid Talk ...................... S 34 
Math Talk ......... .. ..... S 34 
Speller Bee ................ S 34 

FINALLY SOFTWARE 
Dr. Xes ....................... S 39 
Nancy ....................... S 45 
Phaser ....................... S 69 
Senor Tutor ................ Call 
Talker ......................... S 54 

GIMPEL 
Lint.. ........................ $ 85 

GO AMIGO 
Printer Drivers ..... . .. .... Call 

GOLD DISK 
Gold Spell ... ............... . $ 38 
Page Sener .............. S109 

GRA FOX OF ENGLAND 
Log1stix ...................... $144 

INFINITY 
Galileo ..................... S 79 
Grand Slam Tennis .... $ 38 

INFOCOM 
All Titles Available ...... Call 

INOVATRONICS 
Power Windows ......... $ 65 

INTERACTIVE ANALYTIC 
Expert System Kit .. S 55 
Explorer ..................... $ 40 

ISM 
Surgeon ................... S 44 

JAGWARE 
Al ien Fires.................. Call 

JDKIMAGES 
Pro Video CGI .. .. .... Call 
Font L ibrary 1 ............ S 79 
Font L ibrary 2 ... .. S 79 

JEN DAY 
Conv. wlCo mp .......... . S 24 

JHM 
Talking Color Book .... S 24 

KENT ENG INEERING 
MacroModem ............ S 49 

LATTICE 
C - Regular ............ $169 
C - Professional .. $284 
dbC Ill li brary ......... Sl 19 
Make Utility ................ $ 99 
Panel ......................... $ 149 
Screen Editor. ............ $ 84 

MANX 
Aztec C-Comm ...... Call 
Aztec C- Devel .. ...... Call 
Aztec C-P rof ........... $16 9 

MARK OF THE UNICORN 
Hex ............................ S 31 

MAXISOFT 
Maxip lan .................... S 99 
Maxiplan Plus ............ $130 

MERIDIEN SOFTWARE 
Zing .......... . ..... S 59 

METACOMCO 
Assembler ........ .. .... Call 
Lisp ........... ............... .. $154 
Make .............. ........... . S 57 
Pascal ....... ............... S 70 
Shell. ....................... S 59 
Toolk1t ........... .... . ...... S 39 

METADIGM 
MetaScope ..... .. . ... S 79 

MICRO ILLUSIONS 
CAD System.. ........ .... Call 
Disc overy .... ............... S 25 
Feary Tale ................ .. Call 

MICROPROSE 
Gunship ..................... S 28 
Silent Service ............. S 28 

MICROSMITHS 
Fas1 Fonts .................. Call 
TxEd ........................... $ 32 

MICROSYSTEMS SW 
Analyze 2.0 ................ $ 99 
BBS-PC ..................... $ 62 
Fllps1de .................. .... S 31 
On-line .... ................... $ 46 
Organize .................... $ 63 
Scribble ................. .... $ 63 

MILES 
Qu1ntette 's ....... .. ..... Call 

MIMETICS 
Soundscape .......... .... $ 130 

MINDSCAPE 
Balance of Power ...... S 32 
Bratacus .................... $ 35 
Del. of the Crown ...... $ 32 
De1a Vu ...................... $ 32 
Halley Proiect .......... $ 30 
Keyboa rd Cadet. ....... Call 
King of Chicago ......... $ 34 
Racter ...................... . S 28 
SAT Preparation ......... $ 52 
S.D.I. .......................... $ 34 
Sinbad ......... .. ... $ 34 
Un1nv1ted .. ...... .. .. S 35 

NEW HORIZONS 
Flow ........ ............... .... $ 74 
ProWrite ..................... S 91 

NEWTEK 
D1g1-Pa1nt .................. . S 49 
Dig iView 2.0...... .. ... .. .. Call 

NORTHEAST SOFTWARE 
Orde r ...... ................... Call 
Publisher ........ .. .. .... .. Call 

PAR SOFTWARE 
Par Home .......... .. ... S 50 
Par Real ................. .... $ 99 

PECAN 
Pascal Powersys ....... S 89 

PROGRESSIVE 
Cll ·Ma te ................ .... S 25 
Supe rbase ................. $ 85 
V1zawrote ........ . .... S 85 

SEDONA 
Money Mentor ....... .... $ 74 

SOFTWOOD 
Mi Amiga File ............ $ 62 
Mi Am iga Ledge r ...... . $ 62 

SPECTRUM HOLOBYTE 
Gato .. ....... .. ..... Call 

SUBLOGIC 
Flight Simulator ........ .. $ 32 
Jet ........................... S 32 

SUN RIZE 
City Desk ................ ... s 110 
Desktop Artist #1 .... ... $ 23 

TAURUS 
Acqu1s1t1on ............. $209 

TOI 
Editor ....................... Call 
Examples ............. ..... Call 
Grid Database ........... Call 
Kermit .... ............. ....... Call 
Modula II-Comm .. .. $211 
Modu la II-Deve l. .... Sl 12 
Modula II- Reg ........ $ 65 

THE OTHER GUYS 
Keep-Trak...... . ... S 99 
Omega File ..... . ..... S 60 

TIGRESS 
Diskwik .................. .... S 36 

TRUE BASIC , INC. 
True Basic ................. . S 109 
9 Libraries (each) ....... S 39 
Runtime ........... ......... S 109 

TYCHON 
Printz ......... . ..... S 55 

UNICORN 
Read & Rhyme .......... $ 35 
Kinde rama ................ $ 35 
Dec imal Dungeon ..... S 35 
Fract ion Actton ....... ... $ 35 

UNISON WORLD 
Art Gallery I, II .......... $ 20 
Printmaster Plus ........ $ 33 

VERSASOFT 
dBMAN .... . . ... $106 

VIP TECHNOLOGY 
Professional ........... .... $129 

WORDPERFECT INC. 
WordPerfec t ....... ....... Ca ll 

ZEN SOFTWARE 
System Monitor ......... $ 39 

ZIRKON ICS 
Prof.Text Engine ....... $ BO 

HARDWARE 
ACCESS ASSOCIATES 

Alegra 512K.... . ...... $299 
AMIGA 

A1000 CPU ................ Call 
External 3.5" ............. . Call 
Monito r ....... Call 
Transformer. . ...... ....... Call 
Genlock .......... ...... .... Call 
Modem .................. .... Call 

ANAKIN 
Easyl ......................... Call 

ANCHOR AUTOMAT ION 
Omega BO... . .... $165 

APPLIED VISIONS 
Futuresou nd .......... .... $144 

BYTE BY BYTE 
TIC ....... ...... ...... ....... S 49 

EPSON 
EX-BOO Printer .......... . $499 
EX-BOO Col. Opt ion .... $ BO 
EX·800 Col. Ribbon ... S 17 
JX·80 Ribbons ........... S 1 7 

GO AMIGA 
Printer Cables ............ S 25 
Modem Cables .......... S 25 
Disk Head Cleane r .... S 15 
30-D isk Case ........... S 10 
Mouse pad ... .. .. ...... S 10 
Sony Mon itor Cab le ... S 35 

GOLDEN HAWK TECH . 
MIDI Gold ............... $ 69 

IDEAS CREATED 
Jitter Rid ................ .... S 15 

MICROBOTICS 
256K RAM ................. $ 84 
Mouse Time .. ........ Call 
Starboard 2MB .......... Call 
Other Sizes Ava ilable 

MIMETICS 
Audio Digitize r ........ ... $ 89 
MIDI Interface ..... ...... $ 45 

OKIDATA 
Oki 20 Colar Rib ....... S 10 
Oki 20 Black Rib ........ $ 9 

SUN-RIZE 
Perfect Sound . . ...... S 69 

SUPRA CORP. 
Hard Droves .. . ....... Call 

This is a selection from the over 
425 Amiga products we have In 
stock. New products arrive every 
day- please call for latest price 
and availability Information. 

Orders Only: 800-BE-AMIG~M Send Mail Orders to: GO AMIGO 508 Waverley St., Palo Alto, CA 94301 
(Money Order, Cashier's Check, or Qualified P. 0. only) 

SHIPPING INFO: We ship UPS ground. On orders less than S100, shipping is S3 per item (limit S6). For sottware orders over SlOO. FREE UPS 2nd Oay Air shipping. call tor hardware shipping costs. RETURN & REFUND POLICY: All returns must have an RMA·#. Call CuS1omer Service and request a MIA·#. Defective merchandise under warranty will be repaired or replaced. We do not offer refunds for defective products or for products that do no1 perform satisfactorily. We make no guarantees lor product performance. Any money back guarantees must be handled directly with the manufacturer. 

800-843-2842 _ 
415-322-0686 • 1 VISA I 

In California : 
Customer Service: 
Delivery subject to product availability • Prices subjecl to change • Circle 320 on Reader Service card. Amiga is a trademark of Commodore·Amiga. Go Amigo ,s in no way associated with Commodore·Amiga. 



Tangible 
Graphics: 
Capturing Amiga 
Screens on Paper, 
Film and Videotape 

Without doubt, the best medium 

for viewing Amiga graphics is 

an analog RGB monitor-such 

as the Amiga 1080 monitor. 

It's very inconvenient, however, 

to lug an Amiga system 

arou11d with you every• time 

you need to reproduce Amiga 

graphics. What you need 

is hardcopy-printouts, slides, 

or videotape - of what appears 

on your Amiga mo11itor. 

What fallows are short, practical 

pieces on how to transfer 

Amiga images from your scree11 

to paper, film a11d videotape . 
44 Special /mu 1987 

Putting It on Paper 
If you want to print Amiga screen s, you must ha ve a 
grap hics-capable print er and a driver th at supp orts it. 
The Amiga 's system sof tware has driver s for a number 
of graphics printers ; you selec t the dri ver you ne ed in 
Pref e ren ces. 

The Amiga does n' t have a scree n -dump program 
bu ilt int o its system software. Instead, Co mm odo re 
includes a utilit y program called CraphicDmnp with vcr· 
sion 1.2 of Workbenc h . When you run Gra phi cDump 
by doubl e-clicking on its ico n, it pause for 10 seco nds 
to allow you to bri ng the screen you want to print to 
the front of th e Wor kben ch. T he n, using the printer 
driver you se lected from Preferen ces, Graph icDump 
print s out your Am iga scree n. 

Don' t be fooled by th e name Gra phi cDump : Ever y· 
thin g, in cludi ng tex t chara cters, will be print ed by th e 
pr ogram . Actuall y, thi s isn't surpri sing becau se eve ry· 
thing the Amig a di spl ays is b it-map ped grap hics. Unl ike 
man y other com put ers, the Amiga do esn ' t have a sepa· 
rate text mode . 

You can , to some degr ee, con trol the result s of a 
Graph icDump p rinLouL by pla yin g with th e grap hics 
printer se ttin gs in Prefer ences. You ca n use th e hori · 
zonLal an d vertical se ttin gs, th e margin and page -le ngth 
seui ng s to alter the size of your printouts , and , if you 
choose the black-and-white opti on, you can co ntr o l 
which co lors print as black and which print as wh ite by 
chang ing the Thr eshold seu in g. (See Morto n Kcvclson 's 
Graphi c Ha rd co py and th e Am iga , AmigaW orld, ~larc h/ 
Apr il '8 7, page 36, for de tai ls o n co ntrolling print ed 
outp ut.) Expcl"imcntation will revea l what settings work 
be st for you. 

Bring 'Em Back Alive 
What scree n dump prog ra ms like Grap hi cDump can't 
do is allow you to modif y the scree ns you print. To 
modif y scree ns before printing th em , you fir st have to 
captur e them LO di sk as Amiga pi ctur e file s. You can 
th e n loa d the se picture s int o an Amiga paint program, 
such as Dc lux ePa im Il or Graphi craf t, and mod ify th em 
as you would any Am iga pictur e. You ca n th en print 
the modifi ed pi cture witJ1 th e pr int ro utin es built int o 
tJ1c paint programs the mselves. 

Grabbit from Discover y Software and Window Print 
II from Co mputer Toolsmith are two co mm ercia l pro · 



GraphicDump 
Commodore-Amiga 

grams that let you ca ptur e screen s as well as print 
them. T hey let you save scree ns in the Amiga IFF pie· 
tur e format , allow ing you to load the p ictu res int o any 
Amig a paint prog ram. O nce you've captu red a scree n , 
you don 't nece ssar ily ha ve to print it. You can use a 
pa int program (or the public-dom ain program See_ 
ILBM) to displ ay it fo,· a screen shot or for videotaping. 
If you intend to p rod uce hard copy images of your 
Amiga scree ns, you'll need to be able to captur e the 
scree ns to di sk. -The Editors 

Includ ed with Amiga Softwa re Enhancer Kit 
(Kickstart and Workb ench 1.2) 

Grabbit 
/)iscovery SojnJJare 
262 So uth 15th Street 
Suite 400 
Phi lade lphi a, PA 19 102 

Successful Screenshots 

Photo I . Typical co/or 

sa/11ratio11 lest made 

with DeltixePainl. 

When mahing an 

e.r:posure, use your mouse 

lo poi11t /o the 

correspo11di11gfs top. 

Re produ cing co lo ,·s accurat ely- getting the right co lor 
sa turatio n- is one of the keys to tak ing successful 
scre en shot s o f the Am iga screen . To control the color 
saturatio n of your slides and photogr aph s, you need 
only take the tim e and effort to di scove r the op tim al 
ex posur e sett ings for your ca mera-comput er 
combin at ion. 

To cont ro l the co lor in your scree n shot s, you must 
perform a saturat ion test of your monitor screen. To 
perform the test, you first make a test target like the 
one in Ph oto I . No te that the test pattern pictur ed here 
has a range o f co lors, a grey sca le and boxes you use to 
indi cate the f-stop of a part icu lar shot. You can create 
such a tar get with an y Amiga paint progra m. 

Shooting Star 
Once you have youi· target, set your camera up in front 
of the scree n and darken the room as mu ch as po ssible. 
Using a moderate-speed film like Ektac hrome 200 and a 
shutter speed of one seco nd, take a series o f seven 
sho ts of the target using various mid -range f-stops on 
your came ra. I take shots between f3.5 and f9. I find 
that these len s ope ning s give me the sharp est pictur e. 

Window Print II 
Computer Too/smith 
1055 Crest View Road 
Vista , CA 92083 

When making an exposure, be sur e that your mouse 
po inter is po sitioned over the corre sponding f-stop on 
the target. 

When your slid es or photographs return from the 
processing lab, you will have a seri es of photographs in 
which the co lor satura tion range s from dark to 
bleached. If you po sitioned the mouse pointer correct ly, 
the f-stop of eac h of the exposures shou ld be evident in 
your pi ctur es. Simpl y choose the pi ctur e th at yield s the 
best res ults and use the corresponding f-stop in all 
future screen shots. Note, however, that if you change 
anythi ng about the exposure-film, shutter speed , mon-
itor contro ls, pro cess ing lab, or distance between cam-
era and screen -yo u will most likely change the optima l 
f-stop and have to perform another series of test shots. 

Hints and Tips 
I str ongly reco mm e nd Ektachr ome 200 film for screen 
shots; it sp arkles and does the best job of near ly every-
thing in the pal ette. I was surprised at how bad 
Kodachrome looked- it must be allergic to Am igas! 

Forget your light meter unle ss it will average light off 
the screen . My high-t ech digital ligh t meter gave differ -
ent results every time I took a reading . A shutt er speed 
of one seco nd avo ided the whole metering problem 
beca use the monitor is a cons istent light sour ce when 
averaged over that period of time. Better yet, hi -res 
flicker disapp ea rs with a one second exposure , 
alth ough co lor sa turation remains consistent at all 
re soluti ons. 

If you 're a knob tweaker like me, paste a no te on the 
monitor controls door that says "For slide s, set all con-
trols in the det ent pos ition. " Be cer tain that you take 
your screen sho ts from the same distance you shot your 
test pattern from to avo id incon siste nt results. Pay 
attention to camera align ment - a croo ked slid e is as 
bad as a blurry one-and try to avo id putting straight 
line s near the edges of screens you want to shoot ; such 
lin es will app ea r curv ed on your phot ogr aph. 

Rememb er , you ca n contro l the quality of screen 
shots on the Am iga; you just have to do a little testing . .,.. 

-Paul Beck 



Imprint and Polaroid Palette 
While you ca n prod uce acceptab le screen shots with a 
35mm or larger-format camera, be tter qu ality with out 
curvature di sto rtion is ava ilable if you want Lo invest 
the money. For the last thre e years, the Pol aroid Palett e 
Film Recor der has been one of the best devi ces for cap· 
wring images from micro computer scree ns. However, it 
was on ly ava ilab le to App le II and IBM PC users. 

Now, thanks LO the compan y Liquid Light, and their 
Imprint system , the Amiga ca n be interfa ced LO the 
Po laroid Palette Loo. Imprint consists o f a sma ll hard· 
ware imerface and so me sop histicated (but "user· 
friendl y") software that allows the Amiga to use the 
same Palette hardware developed for use with the IBM's 
CGA (four-co lor) grap hic system, but allows access to all 
4,096 co lors the Amiga ca n produce. 

Th e Polaro id Palette consists of a film reco rder , a 
35m m ca mera back, a Polaroid 3 Y. x 4 Y. in stam cam · 

Professional Images 
If you need profess ional , reproduction-quality co lor pr int s, slide s, negatives, 
and over head s of Amiga screens, contact ImageSet Corp. of San Francisco, CA. 
T hey produce images dir ectly from IFF picture files and from Amiga Hold · 
An d-Modif y files. The y ca n even provide you with color separ ations if you want 
to print full -color Am iga screens. Pri ces start at S9.30 for a 35m m co lor slid e of 
an IFF pi cwr e and ra nge up to S242 for an 8 x JO color separati on. 

lmageSet Corp. 
555 l 9th Str eet 
San Franci sco, CA 94 107 
4 I 5/626-8366 
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- The Editors 

era back, and an insta nt slid e pro cesso r a nd mou ntin g 
de vice. You ca n use Imprint and the Palette to take full -
co lor 35m m slid es, (insta nt or processed) , in stant co lor 
p ictu res , co lor tran spa rencies or eve n four·co lor sepa ra · 
tions of any pic tur e (except Hold ft-:~ Mod ify) the 
Amiga can generate. T hi s incl ,des 320 x 200, 320 x 
400, 640 x 200 and 640 x 1,00 in one to five bitplane s 
of colo r. 

An important aspect o f the Imprint system is that 
interla ced images beco me pe rfect ly suit ab le for image 
gene rat ion , regard less of the monito1· you a1·e using. 
The flicker assoc iated with in terlaced mode is not 
appare nt when you use the Palette system. 
Double Exposures 
The Imprint softwa re takes two d iffere nt ap proac hes to 
cap tu ring the Amiga images. The main Imprint sof t· 
ware works with di sk-based pi ctur es. You ca n use your 
favorite graphics design system to create th e pictures, 
then save them to di sk. When you are read y, you can 
load the Impr int sof tware , choose the film type you are 
using, and load and expose the image s. Or, you can 
choose anot her sof tware option called Snapshot, which 
hide s itself in the background . T hen you can load and 
ru n a progr am, and with a simple keystro ke, take a 
"snap shot" of what is on the screen. With these two 
me thods , it becomes poss ible to captur e virtually any· 
thin g you place o n the screen. 

I have used Im print with paint ings and drawings 
made with DeluxePa int ll , Im ages, Draw Plus, Impac t 
and many other commerc ial progra ms. I have used it 
for slides o f chemica l formu la for a techni cal lecwr e, 
slides of graphs and charts for a business pre senta tion, 
an d for mak ing screen shots of sof tware for var ious 
articl es I have pr epa red. 

If you are using the Amiga for the genera tion of 
profe ssio nal co mput er grap hics, you will no dou bt find 
the Im pr int system a go dsend. Beca use regard less of 
how grea t your p ictu res are, if you can· t use them in 
your work they are useless to you. Impr im goes a long 
way towa rd help ing the Amiga fulfill its po tentia l as a 
graph ic des ign too l. -Lou Wallace 

Imprint ($495.95) 
Liquid Light l11c. 
2301 West 205th Str eet 
Su ite 106 
Torran ce, CA 9050 1 
213/6 18-0274 
Requires a Polaroid Palette 



Available on Videotape 
Cap LUring Amiga 1000 graphics and Lexl on video ta pe 
is simple; you hoo k your VCR's Video- In port to the 
composile video port on th e back of your computer 
with a doubl e-ended RCA j ack and pre ss the Record 
buu on on the VCR. Whatever app ea rs on your monit o r 
will app ea r on videotape ... son o f. 

The problem with taping from the Amiga Video·Oul 
port is that the quali ty of the Amiga NTSC vide o signa l 
is no t the bes t. Graphics and tex t that are crisp and 
co lo rful on an RGB monitor can bleed or app ear 
washed oul when tr ansferr ed to vide ota pe. You could 
get aro und thi s probl em by pur chasing the Gen lock 
1300 from Co mm odo re, which offe rs a better Video· 
Out than the Amiga itself , or by using expensive video 
equip ment to clean up the Amiga video signa l. For 
home users, howe ver, the inexpens ive soluti on ma y be 
to work around th e problem. 

'I =~ l l 1) 'II 
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Happy Medium 
As o ne of I 50 affili ates of a nat ional video-tap ing oper· 
ation, I was at tracted to the Amiga as a titling and 
graphics gen erator for my work. I qui ckly discovered 
the inad equ acies of the Amiga 1000 video output , with 
its b lee din g and bleached co lor comb inat ions. Working 
furth er with DeluxePaint, I discovered thal some fo re· 
groundfbackgro und co lor combinati ons worked bette r 
than others. The resu lts of my work with DPaint are 
summari zed in the figure below, which charts the 
result s of us ing 12 different foregrou nd colo rs in text 
char acters against I 3 diffe rent backgro und s. 

If you want to ge t the best possib le results when ere· 
ating title s for your home videos, avo id the unaccep ta· 
ble co lor combinati ons listed in the cha rt. Your videos 
will loo k better if you loo k carefu lly for su itab le combi· 
na tions . - Bill Lamed 

= un acc eJ>t able fo:re9l'ound/ 
bacl<Sl'ound coMbination 



"At MicroSearch, we listen to our customers .•. carefully" 

City Desk Sets New Standards in Desktop Publishing 

MicroS earch is abou t to set the standa rd 

for desktop publishing for the Amiga with 

its NEW City Desk Desk top publishing 

prog ram . City Desk was designed. with 

you in mind. to be an integra ted package 

from the stan. with the emphasis on ex-

ploiting the versatility and simplicity of the 

Amiga. Written by SunRize Industries of 

College Station. Texas. (the developers of 

the digita l sound sam pler Perfect Sound. 

see below). the package will be available 

May I. 1987. The retail price for City Desk 

will be $149.95. 

Posts cript compatabilit y and kernin g. 

Naturally. C ity Desk will have postscrip t 

compatability and kerning . Since these are 

rapidly becomi ng the standard in the 

desktop publishing industry and because 

you want them. City Desk is written to in-

clude these two features from the stan . 

• Mix grap hi cs and text on yo ur 

page 

• View a nd edit multiple pages 

• Any number of columns per page 

• Mo use moves and crops graphics 

and text 

• l\lix any number of fonts 

• Use Laser printer for ty peset look 

• Draw line s and boxes 

• C lip art included 

Integrate Grap hics. With the graphics in-

tegration feature. C ity Desk is designed 

with the sa les and marke ting professional 

in mind as well as the graphics an industry. 

City Desk is ideal for mak ing ca ta log 

updates and anno uncing pr ice specials 

without messy cut and paste or the expense 

of typesetting . City Desk can be used by 

the graphics art professio nal for high quali-

ty page layout. highlighting easi ly with lines 

and boxes you draw yourself. 

IFF file tran sfer for photographs. In-

tegrating graphic s is made possib le by use 

of the industry standard IFF tile format in 

the progra m. Thi s allows you to use any 

tile in IFF brush format. even d igitized 

photographs or the included library of clip 

an. to get your message acros s. 

!13M1cRaSeA 

H~ know what you r custom ers want to buy. Use City Desk to make newsletters similar 

to this one and satisfy your customers. Dealers, your inquiries are invited. 

After loading the tile. C ity Desk allows 

you to place the text or grap hics anywhere 

on the page and easily enlarge. shrink . or 

crop the image or text by using the mouse. 

Use other text and multiple fonts . C ity 

Desk will also allow you to load text from 

any of the Amiga word processors that arc 

curre ntly on the market. By using City 

Desk's powe rful imbcdd ed com mand 

codes and the Amiga·s standard fonts. 

you can mix any number of different fonts 

to enhance your document! Thi s lets you 

have unprecedented control of text fonts. 

(Photoxn 1ph luu ht't'lf retouched) . 

sizes and styles . 

Multiple pages and column s . With 

City Desk you can view multip le pages at 

one time and easily drag text and grap hics 

from one page to another. as well as for-

mat any of those pages into as many col-

umn s as you feel arc necessary. City Desk 

also lets you justify the text - right. left. 

or center - while it is in the co lumn . 

Laser printer compatability . City Desk 

lets you use the HP LaserJet+ for cr isp 

typese t quality. or any other Preference s 

printer . 

Perfect Sound Records in Stereo 

MicroSe arch has the Perfect Solution 

for stereo recording of digitized sounds. 

Perfect Sound ! Other digital sound sam-

plers ca n record only one channel at a time. 

Perfect Sound can reco rd in true stereo 

simult aneously. Beca use of the popularity 

of this feature. there are over live thousand 

Perfect Sounds in use today. 

SunRizc Industries came up with the idea 

and they were able to success fully produce 

the finished product. Now you can nip . 

graph . insen or del ete reco rded sounds. 

Other capa bilities allow you 10 crea te IFF 

instruments and change playbac k or record 

speeds. Perfect Sound comes with the "C" 

source code and a library of reco rded 

sounds. Perfec t Sound retails for $89.95 . 

MicroSearch, Inc. 

9896 Southwest Freeway 

Houston, Texas 77CJ74 

(713) 988-2818 

C.rde 313 on Reader Sc<vice card . 
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AMicADOS 1.2 CLI COMMANDS 
By William B. Catchings and Mark L. Van Name 

Syntax Conventions and Explanatory Notes 
• Command names and keywards are shown in upper case . 
• Arguments that yo u must supply are in ita lic. 
• Optional arguments ar e e n closed in square brackets , e .g., [noicons]. 
• If there are several possible options a t any po in t in a command , these are p r esented with in 

br aces ( { } ) and separate d by ver tica l bars, e.g., [ a I b I c ]. If a comma nd allows an arg um ent to 
repeat seve ral times, one argument will be shown , and it will be followed by an ellipsis, e.g., arg . . . . 
These syntax symbols can be intermixed to express differe n t alternatives; for examp le, the line : 
COMMAND a { b I [ KEYWORD J c } 
says that COMMAND has one mandatory argument, a. It has one additional, optional argument, either b 
or c. If you choose c, you may optionally precede it with th e word KEYWORD. 

Most Am igaDOS comman ds can accept the ir arguments in one of two ways. The firs t is by pos i· 
t ion, i.e., you must supply the arguments in the order shown. In the syntax for each command given 
above, the pa rameters are show n in the order in which you must specify them if you are using 
positiona l notation. The other alte rn at ive is to specify parameters by keywo rd. If you do so, you must 
precede each parameter with its keyword, but the parameters can be in any orde r. 

Many commands allow you to mix these two styles. For example, you can give the second parame· 
ter to the COPY command first, then follow it with the appropriate keyword and first parameter. 

Note that some keywords are shown as optional, whi le others are not. Those that are not optional 
must be su pp lied even when you are giving arguments by position. 

Nearly all AmigaDOS CU commands will accept the single argument, ?. Given th is argument, a 
command will d isp lay its syntax and then awa it inp ut. 

File and Directory Management 
CD [ directory J 
Sets the current directory and/or drive. If you give no 
para meters , it disp lays the name of the current d irectory. If 
you are in a subd irectory , a slash (~ will move you up one 
directory leve l. 
COPY [ [ FROM J source file J TO destination file ( ALL J [ QUIET J 
Copies the contents of a file or d irec tory to another place. 
You may copy all or some of th e files ofa directory to ano ther 
d irectory, or you may jus t copy one file to another. The ALL 
optio n causes AmigaDOS to copy the contents of all 
subdirector ies as well. 

Dam name [ name . . . J [ ALL J c Q I QUIET J 
Deletes the named files and/or directories. You cannot de lete 
a directory if it contains any files. If you specify a di rectory 
name an d ALL, AmigaDOS will delete the entire direc tory 
and all files and subdirec tor ies in it and its subdirecto r ies. 
You can list up to ten files and/o r d irector ies . Any name also 
may contai n an AmigaDOS file name patte rn . 

DIA [ directory J [ OPT { A I I I Al } J 
Provides a list ing of the files in the specified di rectory, or 
in the current d irectory if no name is specified. The A option 
will list the files in a ll subdirectories. The I option allows you 
to browse the d irectory interactively , one entry at a time. 

FILENOTE [ FILE J file COMMENT string 
Associates a comment with a file. The comme nt cann ot be 
longer th an 80 characters. 

LIST [ [ DIR J dlr or fife J [ TO file J 
[ { P I PAT } psttem J 
[ KEYS J ( DATES J ( NODATES J 
[ S search string J [ SINCE date J[ UPTO date J [ QUICK J 
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Prov ides informatio n about the specified di rectory or file, 
or, if none is given, the current directory . The options allow 
you to contro l the files about which you receive info r mation 
e ither with a name pattern or a search str ing. You can also 
control the dates after or before which you want to see files , 
as well as several other options . 

MAKEOIR directory name 
Creates a new direc tory with the name given. 

PROTECT [ FILE J file ( FLAGS J status 
Sets the protection status of the speci fied file. The status may 
be any combi nat ion of r (read), w (wr ite), d (delete) or e 
(execute). Am igaDOS will not let you delete a protec ted file 
that docs not have the d status. You can check the status from 
with in programs where appropr iate. 

RENAME [ FROM J old name { TO I Mi } new name 
Gives a new name to a file or directory. T he na mes both 
must be on the sa me disk. 

SETDATE file date [ time ] 
Sets the date of a file to the specified da te and, opt ionally, 
time . 

TYPE [ FROM J file [ [ TO J destination file ] [ OPT { N I H } l 
Disp lays the contents of the specified file . The N opt ion will 
provide line numbers , while the H op tion will display the 
file's conte n ts in hexadecimal format. 

Working with the Contents of Files 
ED [ FROM J file [ SIZE n J 
Starts the ED screen-or iented text editor on the specified 
file . This editor reads the file into memory , and assumes a 



memory works pace of 40K. If your file is larger , you must 
suppl y an adequ ate workspace size with the SIZE parameter. 

EDIT [ FROM J file [ [ TO J destination fife J 
[ WITH name J [ VER name J [ OPT options J 

Starts the EDIT line editor on the specified file. You can use 
thi s ed itor to process the file sequentiall y, eit her with 
commands you enter or with commands stor ed in the file 
specifie d af ter the WITH option. The outpu t goes either to 
the specified destination file or to a temporary file. The 
other options contro l where the ed itor sends its messages 
and on what line s it works. 

JOIN fife Ille [ flla . . . J Mi destination fife 
Concatenates from two to fifteen files , in the order given, 
to form a new file. 

NOTEPAD [ [ - Q J fife J 
Run s the Notepad utility. If you give a file name , the Notepad 
will start up on that file. The - Q option stops it from reading 
fonts from the disk. 

SAY [ - Ml - FJ [ - RI - NJ [ -S##J [ - P##J [ - xfflenameJquoted string] 
Causes the Amig a to speak the spec ified string or the conte nts 
of the given file. If you give neither , a window will appear 
and prompt you for a string. The op tions allow you to control 
the gender, speed, and pit ch of the voice, as well as whether 
it should sound "natural" (- N) or more like a robot (-R). 

SEARCH [ [ FROM J name or pattern ] 
[ SEARCH J search string [ ALL J 

Searches the specified file(s) or, if none, all of the files in 
the current directory , for the given searc h strin g. You can 
give an ind ividu al file name or an AmigaDOS file pattern. 
The ALL option forces AmigaDOS to sea rch all of the files 
below the current directory. 

SORT [ FROM J source fife 
[ [ TO J destination file J 
[ COLSTART n ] 

Does a simple sor t of the specified file. This comma nd 
performs a simpl e textual sort and assumes that the input 
file is a text file. It is re lative ly slow and cann ot sort any file 
that will not fil int o memory. The COLSTART op tion lets 
you specify the sta rting colum n for the sort, but it always 
sorts using the characters from there to the end of each line. 

Device Management 
ADDBUFFERS OF/: n 
Adds n extra buffers of 512 bytes each to the system cache 
for the specified drive. Th is costs memory but can improve 
disk access time. 

MiSIGN [ name [ directory J I LIST J 
Gives a log ical name to a direc tory. This command is used 
mos t ofte n to tell AmigaDOS to look in a different place 
(e.g., a director y in RAM:) fo r files (e.g .• the CLI com mands). 

BINDDRIVERS 
Causes the system to bind to it all of the devi ce drivers in 
the Workbench Expansion drawer. Thi s is part of the means 
by which you can add new devices to your Amiga. Thi s 
comma nd u suall y appears o nl y in the :S/STARTUP· 
SEQUENCE file on the Workbench disk. 

DISKCHANGE DFn: 
In form s the Amiga that the disk ha s been changed in the 
dri ve spec ified. This comm an d is not necessary for the 
normal Amiga 3.5" dri ves. However, you must use it for other 
drives, such as the 5.25" dr ive, that do not detect automatically 
when the di sk in them has been changed. 

DISKCOPY [ FROM J DFl: TO DFl: [ NAME name I 
Co pies the contents of one d isk to another. While the y no 
longer must be of the same type (as was the case with I.I), 
there must be enoug h ro om on the destination d isk to hold 
the conte nts of the source. The opt ional NAME pa ramete r lets 
you name the new disk . The destination disk need not be 
previously formatted. 

DISKDOCTOR DFn: 
Attempts to recove r the data on a damaged disk. 

FORMAT DRIVE DFn: NAME name [ NOICONS I 
Form ats a new di sk. Th e disk will be given the indi cated 
name. Unless you sp ecify the NOICONS keyword, AmigaDOS 
will place a tra shca n icon and directory on the disk. 

INFO 
Displays a lin e of information about each d isk unit curr ently 
act ive on the system. 1f there are any files in the RAM: disk, 
thi s command will displa y a line about it also. 

INSTALL [ DRIVE J DFI: 
Makes the disk in th e specified drive a bootab le di sk. The 
disk must have bee n formatted already. 

MOUNT derlce 
Tells the system to start using the indicated device. That 
device must have an entry in tl1e file :devs/Mountli st on the 
Workbench di sk. 

RELABEL [ DRIVE J DFl: [ NAME J name 
Gives the specified new name to the indicated disk. 

Basic System Management 
DATE [ { date I time I date time } J [ { TO I VER } file J 
Sets or displays the cur rent system date and time. If you give 
no argume nts, it disp lays both. You can set either or both 
compo nents. 

PATH [ SHOW I directory [ directory ... I I ADD directory 
[ directory . . . I I 

Tells AmigaDOS the dir ectories in which to look (i.e., the 
"searc h path") for programs an d commands that you attemp t 
to run. With no arguments, it returns to th e default searc h 
path (your curr ent directory and then the qirectory assigned 
to C:). The SHOW argument causes it to display the current 
search path. Without the keyword ADD the list of directories 
shown repla ces the o ld search path. With that keywor d, tha t 
list is appe nd ed to the previous searc h path. 

SETMAP { map file I USA } 
Tells the Amiga to use an a lternate key mapping for keyboard 
control and character displa y. There are new key maps for 
German y, France, Great Britain , an d Ital y. If you spe cify 
USA, the system return s to the key map it has sto red in 
ROM. 

VERSION 
Displays the current version number of the Workbench and 
Kickstart software that you are using. 

CLI and Process Management 
BREAK task [ ALL J [ C J [ D J [ E J [ F J 
Sets the specified atten tion flags (CTRL C through F) in the 
indicated task. The ALL option sets all four attention flags. 
This command is equi valent to running in that task and 
typing the correspo nding contro l key(s). 

CHANGETM?.KPRI prl 
Cha nges the priori ty of the current task. The system does 
not validate th is priority , so be sure to stay in the range from 
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- 5 to + 5. This is most usefu l for causing background tasks 
co run with little impact on your main activity. 

ENDCLI 
Stops the current CLI session. 

NEWCLI [ window J 
Starts a new CU process and makes it the currently selected 
proces s. If a window definition is given, the window for the 
new CU uses it. If not, the new CLI's window will have a 
standard size and position. 

PROMPT prompt string 
Changes the prompt in the current CU to be the g(ven s~ring. 
This strin g may contain the characters %N, which will be 
replaced with the pr ocess number of the CU. 

RUN command [ + command .. . J 
Executes the command(s) given in the background. It creates 
a non -intera cti ve CU proce ss and gives that proce ss the 
specified com mand (s) as input . 

STACK [ size J 
Sets the stack size to th e indi cated size. Subsequent 
commands will use the new size. If no size is given, it displ ays 
the current stack size. The size is in bytes. 

STATUS [ process J [ FULL J I TCB I [ SEGS I 
[ CLI I ALL I 

Displays in forma tion about all current processes or, if a si~gle 
proce ss number is given, about just that process. The options 
let you decide whether to see information about only CU 
pro cesses or about ALL processes , and what information 
you will see about each. 

Command Files 

ECHO string 
Disp lays the given string. This command is normally used 
in command files to inform the user of pr ogress. 

EXECUTE command file [ argument . . . I 
Executes the given command file. The commands in it are 
execu ted one at a time , just as if you had typed them. Any 
argu ments given are passed to the comma nd fil:, where the_Y 
may be substituted for dummy arguments m the files 
command s. There are many command file options, and the y 
are exp lained briefly in the AmigaDOS User's Manual. 

FAILAT n 
Stop s a com mand sequence if any program return s an error 
code grea ter than or equal to the given number. Commands 
indic ate that they have failed by sending a positi ve return 
code. In general, the larger the cod e returned, the worse the 
failure. This command lets you stop a comman d sequence 
when an erro r past a certa in severity level has occurr ed. 

IF [ NOT J [ WARN J ( ERROR I [ FAIL J 
{ strt EQ str I EXISTS file name } command 
( ELSE command J 
ENDIF 

Allows conditional execution of commands in command 
files. You can test to see if two strings, either of which may 
be an argument, are equal, as well as whether a file exists. 
You can also test to see if a warning (return code > = 5), 
error (> = 10), or failure (> = 20) occurred. There is an 
optional ELSE clause , and IFs can be nested. 

LAB [ string I 
Makes the given strin g a label in the command file. If ther e 
is no str ing, this is an unn amed label lin e. Contro l flow in 
the command file can jump to labels by using the SKIP 
command. 
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QUIT [ n J 
Stop s the command file and sends the specified return code. 
If none is given , the default is zero (i.e., successfu l 
termination) . 

SKIP ( label I 
Jumps in the command file to the indi cated lab el. If no label 
is given , contro l jump s to the next (in sequential line order) 
LAB line that conta ins no string. 

WAIT [ n J I SEC I SECS I MIN I MfNS I UNTIL time I 
Causes execu tion to paus e the indicat ed amount of time or 
until the indicated time. 

Error Management 
FAULT n [ n ... l 
Displa ys the AmigaDOS messages that correspond to the 
specified fault code(s). You may display up to ten me ssages. 

WHY 
Explains why the previous command failed. Usua lly, typing 
this immediately after a failed command will give you a more 
detailed exp lanation of the failure than you first received. 

Developer Commands 
ALINK [ FROM I ROOT J object file 

[file ... I + fife ... J 
[ TO output file J [ WITH file l 
[ { LIBRARY I LIB } fife J 
[ MAP file J [ XREF file J [ WIDTH n J 

Link s individual object files and libraries together into an 
executable program. The options allow you to control such 
things as the libr aries used and where the cross reference 
information is stored. 

ASSEM [ PROG I FROM I program [ - Oobject file J 
[ - Vmessage file J ( - Lllsting file J 
[ - Eequates fife J 
[ - Captions I OPT options J 
[ - 1/nclude directories. . . J 

Assembles a program written in MC68000 assemb ly language 
into object code . The option s allow you to contro l such 
thing s as where the listing and object files go. 

DOWNLOAD [ FROM J source file [ TO J destination file 
Allows you to download data from anoth er machine 
(origina lly, a Sun workstat ion ) to your Amiga. To use it, you 
must have a billboard and the pro gram binload on the source 
machine. 

READ [ TO J fife [ SERIAL J 
Read s data from either the parallel (default) or the ser ial 
(with the keyword) port int o the specifie d file. It expects 
pair s of hexad ecimal character s, each of which is stor ed as 
a byte. Input must be ter minat ed with a Q. 

Miscellaneous Commands 

Allow s you to add a comment to a command line. The CU 
will ignore all characters on the line after the semicolon. It 
ma y be the fir st character on the line , i.e., you can have 
comment lines. 

<file 
Redire cts the input of a command or program so that it 
comes from the given source (a file or device). 

> file 
Redirects the output of a command or program so that it 
goes to the given dest ination (a file or device). 



AMIGADOS ERROR CODES FromtheAmigaDOSmanual,2rulEdition 

Code Meaning Code Meaning Code Meaning 

103 Insufficient free store 209 Packet request type unknown· 220 Comment too big 
104 Task table full 210 Invalid stream component name 221 Disk full 
120 Argument line invalid or too long 211 Invalid object Jock• 222 File is protected from deletion 
121 File is not an object module 212 Object not of required type 223 File is protected from writing 
122 Invalid resident library during load 213 Disk not validated 224 File is protected from reading 
202 Object in use 214 Disk write-protected 225 Not a DOS disk 
203 Object already exists 215 Rename across devices attemp1ed 226 No disk in drive 
204 Directory not found 216 Directory not empty 232 No more entries in directory• 
205 Object not found 218 Device not mounted . = programmer error 
206 Invalid window 219 Seek error• 

AMIGA BASIC ERROR CODES FromAmigaBasicmanuoi,AppendixB 

Code Meaning Code Meaning Code Meaning 

1 NEXT wi1hout FOR 17 Can't CONTINUE 53 File not found 
2 Syntax error 18 Undefined user function 54 Bad file mode 
3 RETURN without GOSUB 19 No RESUME 55 File already open 
4 Out of data 20 RESUME without error 57 Device 1/0 error 
5 Illegal Junction call 22 Missing operand 58 File already exists 
6 Overflow 23 Line buffer overflow 61 Disk full 
7 Out of memory 26 FOR without NEXT 62 INPUT past end 
8 Undefined label 29 WHILE without WEND 63 Bad record number 
9 Subscript out of range 30 WEND without WHILE 64 Bad file name 
10 Duplicate definition 35 Undefined subprogram 67 Too many opened files 
11 Division by zero 36 Subprogram already in use 68 Device unavailable 
12 Illegal direct 37 Argument count mismatch 70 Permission denied (disk write-protected) 
13 Type mismatch 38 Undefined array 73 Advanced feature 
14 Out of heap space 50 Field overflow 74 Unknown volume 
15 String too long 51 Internal error 21, 39-49, 69, 71-73, 75, 76 78-255 
16 String formula too complex 52 Bad file number Unprintable errors 

GURU MEDITATIONS From the file iru;luddexedalerts.h 

Format of Guru Meditation messages : 

Subsystem ID 
00 

General Error 
00 

Subsystem ID Codes 
CPU Libraries 

CPU Trap• 00 Exec 01 
Graphics 02 
Layers 03 
Intuition 04 
Math 05 
Clist 06 
DOS 07 
RAM 08 
Icon 09 
Expansion OA 

Specific Error 
0000 

Devices 

Audio 
Console 
GamePort 
Keyboard 
TrackDisk 
nmer 

10 
11 
12 
13 
14 
15 

Address of Task 
00000000 

Resource 

CIA 20 
Disk 21 
Misc 22 

Other 

Bootstrap 
~rkbench 
Disk Copy 

30 
31 
32 

Note: If the first digit of the sub sys· 
tern ID is greater than 3, there is no 
way to recover from the error . In 
these cases, subtr ac t 8 fr om the first 
digit to get the subsystem ID number. 
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General Error Code s 
-00 if not applicable 
Insufficient memory 
Makelibrary error 
Openlibrary error 
OpenDevice error 
OpenResource error 
VO error 
No signal 

Specific Alert Code s 

Exec Library 

01 
02 
03 
04 
05 
06 
07 

81000001 68000 exception vector checksum 
81000002 ExecBase checksum 
81000003 library checksum error 
81000004 no memory to make library 
81000005 corrupted memory list 
81000006 no memory for interrupt servers 
81000007 lnitAPtr 
81000008 semaphore corrupt 
81000009 free twice 
8100000A bogus exception 

Graphics Library 
82010001 no memory for copper display list 
82010002 no memory for copper instruction list 
82000003 copper list overload 
82000004 copper intermediate list overload 
82010005 no memory for copper list head 
82010006 long frame, no memory 
82010007 short frame, no memory 
82010008 no memory for flood fill 
82010009 text, no memory for TmpRas 
8201000A no memory for BltBitMap 
82010006 region memory 
82010030 MakeVPort 
82011234 GfxNoLCM 

Layers Library 
83010001 LayersNoMem 

Intuition Library 
84000001 unknown gadget type 
04000001 recoverable form of previous message 
84010002 no memory to create port 
84010003 item plane alloc, no memory 
84010004 sub alloc, no memory 
84010005 plane alloc, no memory 
84000006 item box top less than RelZero 
84010007 no memory to open screen 
84010008 open screen, raster ailoc, no memory 
84000009 open sys screen, unknown type 
8401000A add SW gadgets, no memory 
84010008 no memory to open window 
8400000C Bad State Return entering Intuition 
84000000 Bad Message received by IDCMP 
8400000E Wierd echo causing incomprehension 
8400000F couldn't open the console device 

DOS Library 
07010001 no memory at startup 
07000002 EndTask didn't 
07000003 Qpkt failure 
07000004 Unexpected packet received 
07000005 Freevec failed 
07000006 Disk block sequence error 
07000007 Bitmap corrupt 
07000008 Key already free 
07000009 Invalid checksum 
0700000A Disk Error 
07000008 Key out of range 
0700000C Bad overlay 

RAM Library 
08000001 Bad segment list 

Expansion Library 
OA000001 Bad Expansion Free 

TrackD isk Device 
14000001 calibrate: seek error 
14000002 delay: error on timer wait 

Timer Device 
15000001 bad request 
15000002 bad supply 

Disk Resource 
21000001 get unit: already has disk 
21000002 interrupt: no active unit 

BootStrap 
30000001 boot code returned an error 

*CPU Trap s (except ions) are defined 
by the 68000 CPU and not by the 
Amiga system software. There are 256 
vectors for CPU except ions ; the lower 
64 are hardware defined , the upper 
192 are user-definable interrupt vec-
tors. Specifi c CPU traps you might sec 
in a Guru are: 
00000002 Bus error 
00000003 Address error 
00000004 Illegal instruction 
00000005 Divide-by-zero 
00000006 CHK instruction 
00000007 TRAPV instruction 
00000008 Privilege violation 
00000009 Trace 
OOOOOOOA Op Code 1010 
00000006 Op Code 1111 

Other CPU traps include aULovec tors 
for d ifferent leve l int errupts, TRAP in· 
struct ion vectors, and reserved traps. 

A.MIGA BASIC STATEMENTS AND FuNCTIONS 
Compiled by William B. Catchings and Mark L. Van Name 
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Syntax Conventions and Explanatory Notes 

• Statement and function names and keywords are in capita ls. 
• Arguments that you must supply are enclosed in angle brackets , e.g., <x>. 
• Nttmbers are indi ca ted with single letters, such as <n> or <I>. If the numb er may be e ither a real or 

an int ege r quantit y, we use a letter near the end of the alphabet; if it may be only an int eger, we use 
<I> or subsequent letters. 

• Strings are denoted with a letter and a do llar sign, e.g., <xS>. 
• Optional arguments are enclosed in square brackets , e.g ., [STEP]. 
• If several possible options are availab le al any point in a command , these are presented within braces 

and separa ted by vertical bar s, e.g., { x I y I z }. Argumen ts that can repeat are shown in one of two 
ways: with an ellip sis ( ... ) after the argument; o r with the notat ion <arg-llst>, which means that ther e 
can be one or more argume nts , each separated from the previous one by a comma. 

These symbols can be intermixed to express different alternat ives. For example, the line: 

FUNCTION <x> ( { <y> I ( KEYWORD J <z> } J 

says that FUNCTION has one mandatory argument, <x>. It ha s one additional, optional argument, ei · 
ther <y> or <z>. If you choose <z>, you may optiona lly precede it with the wor d KEYWORD. 



AmigaDOS Statements and Functions 
CHOIR <string> 
DATE$ 
ALES ( <directoiy or file name> I 
KILL <file> 
NAME <old file name> AS <new file name> 
TIMES 

Control Flow Statements 
FOR <variable> = <x> TO <y> [ STEP <z> I 

<statement>. . . NEXT ( <variable-list> I 
GOTO <line> 
IF <expression> 

{ GOTO <line> [ ELSE <else clause> J I 
THEN <then clause> ( ELSE <else clause> J I 
THEN <statement block> 

ELSEIF <expression> THEN <statement block> ... 
ELSE <statement block> END IF} 

ON BREAK GOSUB { <label> I O l 
ON COWSION GOSUB { <label> I O } 
ON ERROR GOTO <line> 
ON <expression> GOSUB <line list> 
ON <expression> GOTO <line list> 
ON MENU GOSUB { <label> I O } 
ON MOUSE GOSUB { <label> I O } 
ON TIMER { ( <n> ) GOSUB { <label> I O } I GOSUB O } 
WHILE <expression> ( <statement> ... J 

WEND 

Data Conversion Functions 
CDBL( <x>) 
CHA$( <i>) 
CINT( <x>) 
CLNG( <numeric expression> ) 
CSNG( <x>) 
FIX( <x>) 
HEXS( <x>) 
MK1$( <short Integer expression> ) 
MKL$( <long integer expression> ) 
MKS$( <single precision expression> ) 
MKDS( <double precision expression> ) 
OCTS( <x>) 
STAS( <x>) 
VAL( <x$>) 

Declarative Statements 
COMMON <Variable-list> 
DATA <constant> ... 
DEFINT <letter range> 
DEFLNG <letter range> 
DEFSNG <letter range> 
DEFOBL <letter range> 
DEFSTR <letter range> 
DIM ( SHARED J <variable-list> 

( ( <dimensloo-list> ) J 
OPTION BASE <i> 
READ <variable list> 
RESTORE ( <line> I 
SHARED <variable list> 

Error Handling Statements 
ERR 
ERL 
ERROR <Integer expression> 

Function Declaration and Management Statements 
{ CALL <name> ( ( <argument> . . . I ) I 

<name> ( <argument> . . . I ) 
CHAIN ( MERGE J <file> 

( , ( <expression> I [ , ( ALL J 
( , DELETE <range> I l l 

DECLARE FUNCTION <function Id> 
( ( <parameter~ist> ) I LIBRARY 

DEF FN <name> ( ( <parameter~lst> ) I 
= <function definttion> 

END SUB 
EXIT SUB 
GOSUB <line> 
LIBRARY { <filename> I ClDSE } 
RETURN ( <line> J 
SUB <subprogram name> 

( ( <formal parameter~ist> ) )STATIC 

Graphics and Intuition 
User Interface Functions 
AREA ( STEP J ( <x>, <y>) 
AREAFILL [ <mode> I 
CIRCLE [ STEP J ( <x>, <y> ) , <radius> 

[ • <color id> ( , <start> • <end> 
I . <aspect> J I J 

CLS 
COWSION { ( <object Id> ) } I ON I OFF I STOP l 
COlDR [ <foreground color Id> I 

[ , <background color Id> I 
CSRLIN 
GET ( <x1> , <y1> ) - ( <x2> , <y2> ) 

, <array name> ( ( <index list> ) I 
(see also GET under Input/Output Functions) 
LINE [ [ STEP I ( <x1> , <y1> ) J 

- ( STEP I ( <x2> , <y2> ) • 
[ <color id> I [ , B I F 11 

lDCATE ( <line> I ( , <column> I 
MENU { <menu Id> , <item id> , <state> 

[ , <title string> I I 
RESET I ( o ) I ( 1 ) I ON I OFF I STOP } 

MOUSE { ( <i> ) I ON I OFF I STOP } 
OBJECT.AX <object id> , <value> 
OBJECT.AV <object id> , <Value> 
OBJECT.CLIP ( <x1> , <y1> ) - ( <x2> • <y2> ) 
OBJECT.ClDSE [ <object id list> J 
OBJECT.HIT <object id> , ( <me mask> J 

( , <htt mask> J 
OBJECT.ON <object id list> 
OBJECT.OFF <object id list> 
OBJECT.PLANES <object id> , [ <plane> I 

( , <plane switch> J 
OBJECT.PRIORITY <object id> , <priority> 
OBJECT.SHAPE <object Id> , 

{ <definition> I <object2 id> } 
OBJECT.START <object id list> 
OBJECT.STOP <object id list> 
OBJECT.VX { <object id> • <value> I ( <object id> ) } 
OBJECT.VY { <object id> , <value> I ( <object id> ) }' 
OBJECT .X { <object id> • <Value> I ( <object id> ) } 
OBJECT.Y { <object id> , <value> I ( <object id> ) }' 
PAINT [ STEP I ( <x> , <y> ) 

[ , <paint color Id> ( , <border color id> J J 
PALETTE <color Id> , <red> , <green> , <blue> 
PATTERN [ <line pattern> J [ • <area pattern> J 
POINT( <x> , <y> ) 
POS( <y>) 
PRESET [ STEP J ( <x> , <y> ) [ , <color id> J 
PSET ( STEP ]( <x> • <y> ) ( , <color id> I 
PTAB( <x>) 
PUT [ STEP I ( <x> , <y> ) , <array> 
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( ( <index list> ) J ( • <action verb> J 
(see alsc PUT under lnputKJutput Functions) 
SCREEN { <screen id> , <width> , <height> 

• <depth> • <mode> I 
CLOSE <screen id> } 

SCROLL ( <x1> , <y1> ) - ( <x2> , <y'D ) , 
<pixels to scroll right> , 
<pixels to scroll down> 

STICK( <i>) 
STRIG( <i>) 
WINDOW { <window id> 

! , ! <tltle> I 
! , ! (<x1> , <y1>)-(<X2> • <y2>) I 

!. ! <type> I 
[ , <screen id> J I I I I 

CLOSE <window id> I OUTPUT <window id> I 
( <i>)} 

Input/Output Functions (not graphics or audio) 
CLOSE ! ( II I <file number> I ... 
EOF( <file number> ) 
FIELD ( II J <file number> . <field width> 

AS <string variable> .. . 
GET [ II I <file number> [ , <record number> I 
(see alsc GET under Graphics Functions) 
INKEY$ 
INPUT ! ; J I <prompt string> ; J <variable list> 
INPUT$ ( <x> I , I # J <file number> I ) 
INPUT II <file number> , <variable list> 
LINE INPUT ( ; I ( " <prompt string> " ; I 

<siring variable> 
LINE INPUT II <file number> ; <string variable> 
LOC( <file number> ) 
LOF( <fie number> ) 
LPOS( <x>) 
LPAINT { I <expression list> I I 

USING <siring expression> ; <expression list> 
LSET <string variable> = <string expression> 
OPEN { <MOOE> , I II J <file number> , <file> 

( , <file buffer size> I I 
<file> ! FOR <mode> I AS ! II I <file number> 
[ LEN = <file buffer size> } 

PRINT { <expression list> I 
USING <string expression> ; <expression list> 

PAINT# <file number> , 
[ USING <string expression> ; J 

<expression list> 
PUT ( II ) <file number> [ , <record number> I 
(see also PUT under Graphics Functions) 
RSET <string variable> = <string expression> 
TAB( <t>) 
WIDTH ( <output device> I #<file number> I 

LPRINT J I <size> I I , <print area> I 
WRITE I <expression list> I 
WRITE/I <file number> , <expression list> 

Mathematical Functions 
ABS( <x>) 
ATN( <x>) 
COS( <x>) 
EXP( <x>) 
INT( <x>) 
LOG( <x>) 
SGN( <x>) 
SIN( <x>) 
SOR( <x>) 
TAN( <x>) 
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Memory Access Functions 
PEEK4 <memory address> ) 
PEEK( <memory address> ) 
PEEKW( <memory address>) 
POKE <i> , <j> 
POKEL <memory address> , <value> 
POKEWL <memory address> , <value> 
SADO( <string expression> ) 
VARPTR( <variable name> ) 

Miscellaneous Statements 
LBOUNO( <array name> ( • <dimension> J ) 
( LET J <variable> = <expression> 
RANDOMIZE { ( <expression> I I [ TIMER I } 
REM <comment> 
ANO I ( <x>) I 
SWAP <variable 1 > , <variable2> 
UBOUNO( <array name> ( , <dimension> J ) 

Program Management and Control Statements 
BREAK { ON I OFF I STOP } 
CLEAR [ , <program memory> I ( , <stack> I 
CONT 
DELETE I <line> I ! - <line> I 
ENO 
ERISE <array_variable-list> 
FAE ( { -1 I -21 <x> } ) 
LIST { I <line> I I 

( <line> J ( - [ <line> I I , " <file name> " 
LUST ! <line> I I - I <line> I I 
LOAD I <file> I , R J I 
MERGE <file> 
NEW 
RESUME ( { O I NEXT I <line> } J 
RUN ( { <line> I <lilename> ( , A I } J 
SAVE I <file> I . { A I P I B } I J 
SLEEP 
STOP 
SYSTEM 
TIMER ( { ON I OFF I STOP } I 
TRON 
TROFF 

Sound Functions 
BEEP 
SAY " <string> " I . <mode array> J 
SOUND { <frequency> , <duration> 

( , [ <volume> J ( • <voice> I J I 
WAIT I RESUME } 

<string variable> = TRANSLATE$( " <string> " ) 
WAVE <voice> , <wave definition> 

String Manipulation Functions 
<xS> + <yS> 
ISC( <xS>) 
INSTR( I <i> , I <xS> , <yS> ) 
LEFTS( <xS> , <i> ) 
LEN( <xS>) 
MID$( <string expression!> , <i> I . <i> I ) 

= <string expression2> 
MIOS( <xS> , <i> I , <i> I ) 
RIGHTS( <xS> , <i> ) 
SPACES( <x> ) 
SPC( <i>) 
STRINGS( <length> , { <ascii code> I <xS> } ) 
UCASES( <string expression> ) 



GLOSSARY OF AMIGA TERMS 
Compiled by William B. Catchings 
and Mark L. Van Name 

Hardware 

68000: The single-chip microprocessor de · 
signed by Motorola that is used !n the 
Amiga , as well as i.n the App le ~~ cmtosh 
and the Atari ST comput er families. 

Bus: The part of a comp uter's hardware 
that allows the different components to 
exchange data. On the Amiga the bus 
conn ects the CPU, the memory, the co-
processo rs, the disk drives and other 
devices. The Amiga 500 and 1000 have 
extern al bus expans ion slots on the left 
and right s ides, respectively. 

Chip Memory: The fir st 512K of memory 
on the Amiga. This memory is accessi-
ble both by the Amiga's 68000 CPU and 
by its three coprocessor ch ips. Th e co-
processor chip s can use only memory 
that falls with in this range. 

Coprocessor: A separate processor unit 
that assists the main CPU by doing a 
specific task. An examp le of this is a 
math coprocessor, such as the Motorola 
68881, that handles comp lex mathe-
matical computations. The Amiga in· 
eludes a set of three coprocessors that 
assume man y audio and video functions 
from the main CPU. 

CPU: (Central Processing Unit) The part 
of a computer that decodes and executes 
the compu ter's basic instruction s. (fhe 
68000 is the Amiga's CPU.) 

OMA: (Direct Memory Access) A means 
by which different chip s in the Amiga 
system use the memory they require by 
writi ng or reading it dire ctly, as op· 
posed to workin g with that memory 
through normal CPU instruct ions. 

Expansion Memory: RAM added to your sys-
tem beyond its standard configuratio n . 

Fast Memory: Expa nsion memory be yond 
the first 512K. It is referred to as "fast" 
because it is not accessible to the Ami-
ga's coprocessors and therefore doe s 
not have to be shared by the CPU. 

Kilobyte: 1,024 bytes (two to the ten th 
power). Ofte n thought of as one thou -
sand bytes and abbreviate d by K, as in 
256K (256 times 1024, or approximately 
256,000 bytes). 

Megabyte: Approximately one million 
bytes (1,024 times 1,024 bytes); often 
abbre viated by M or MB. 

Modem: (Modulator/Demod ulator) A de -
vice that turns a comput er 's digital sig· 

nals into a tel ephone's analog sign als 
(mod ulati on), and vice versa (demodu· 
lation). A pair of modems is nece~sary 
for two compute rs to commununi cate 
over a telephone line. 

Monitor: A video output dev ice simil ar to 
a television set. 

Mouse: A hand-controlled device that re -
late s its movement to activ ities on the 
compute r screen such as pointer con-
trol and program select ions. 

Mouse Port: An outlet to which a mouse 
is attached, which can also accommo-
da te joysticks and other peripherals. 

Parallel Port: One of the 25-pin outlets on 
the back of the Amiga used primar ily 
for connecting with printe rs. "Para llel" 
indicates that all eight bits of a byte are 
sent simultaneous ly, on eight separate 
wires within the cable. 

RAM: (Random Access Memory) Storage 
residing on a comp uter chip , any part of 
which can be read or wriuen in a non -pre· 
defined, or random , order. ([his differs, 
for example, from a cassette tape whose 
information is accessed in sequential or · 
der.) This memory is used by the com-
puter for storing data and execu ting its 
instru ctions. 

RJ11: The kind of conne ctor Gack) used 
for modu lar telephones (and the Amiga 
1000 keyboard). 

ROM: (Read On ly Memory) Compu ter 
storage, simi lar to RAM, except that it 
can on ly be read; the comp uter is not 
capab le of wri ting to ROM memory. 
ROM is often used to store computer 
instructions that don't change (such as 
the Amiga 500's Kickstart code). 

RS-232C: A standard tha t describes the 
signa ls used for asynchronous ser ial 
communi ca tion s. An RS-232C cable 
would be used to hook the Amiga to a 
Modem or to a se rial pr inter. 

Serial Port: One of the 25-pin outlets on 
the back of the Amiga. This outlet is 
used for async hronous ser ial comm u-
ni cat ions. Seria l indi cates th at the bytes 
are sent one bit after another. Asyn· 
chronous means that the bytes are sent 
at no specific time , as opposed to syn· 
chro nou s which sends bytes at pre-de· 
fined interval s. Asynchronous serial 
communica tions are commonl y used 
for co nn ecting comput ers over tele-
phone lines and for many printer s. 

Software 

AmlgaDOS: The Amiga's disk operating 
system. 

AutoConflg: The ab ility to make hardware 
beyond the standard configuration a 
part of the system automatically. All you 
have to do is connect the hardw are; the 
operating system figures out the r~sL 
This capab ility is provided by version 
1.2 of AmigaDOS and is supp orted by 
most vendor s' hardw are upgrades, such 
as memory expansion boards. 

Boot: To start a computer. It comes from 
the phrase "to pick yourse lf up by your 
own bootstraps." This is because the 
compu ter must first find a program to 
run to tell itse lf how to run any other 
programs. 

CLI: (Command Line Interpreter) A pro-
gram that allows the user to execute 
AmigaDOS commands using the key· 
board, as opposed to the Workbench/ 
mouse approach. 

Drawers: Places on the Amiga Workbench 
where you can store programs or files. 
(Drawers are the visual counterparts to 
AmigaDOS directories.) Drawers open 
windows that d isplay their contents. 

Exec: System software composed of 
many rout ines that perform vital Amiga 
system func tions. Exec routines contro l 
such serv ices as multitasking, interrupt 
and inputl output management. 

Gadget: A graphics control device that 
you click on with the mouse to com-
municate with a program. Examples are 
window scro ll gadgets , frontlback, close 
and drag gadgets. 

Icon: A graphic image that represents a 
computer object (disk, program or file) 
and with which you can in some ways 
manipulate that object. 

IFF: (Interc hange File Format) An Amiga 
software standard (deve loped primarily 
by Electron ic Arts) that allows for the 
interchange of grap hic and sound files 
amo ng programs of different type and 
from d ifferent compa nie s. IFF supports 
numeric da ta, dates, pictures, text and 
sound. 

Intuition: The part of the Amiga's oper-
atin g system that prov ides the graphic 
images that the user sees and uses to 
manipu late the bas ic system. Intuition 
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is a set of routines that can be used by 
any program running under AmigaDOS 
to displ ay gadgets, menus , requestors 
and icons, and to receive inpu t from 
the keyboard, mouse and other devices. 
By using these routines, different types 
of programs can have cons isten t user 
interfaces. 

Klckstart: The part of the Amiga 's oper· 
ating system that is needed to boot the 
Amiga and run any program. On the 
Amiga 1000, Kickstart is loaded from 
disk into a protected area of RAM 
(called "RAM-ROM"); the Amiga 500 
and 2000 models have Kickstart in hard· 
ware ROM. 

Menu: A graph ics "box" usually conta in · 
ing select ions and usua lly accessed from 
the menu bar using the mouse. 

Multltaskfng: The ability of a comput e r to 
do more than one task at a time; i.e., 
run more than one program at a time. 
Unlike the other popular micros, the 
Amiga's operat ing system was designed 
to do multitas king. 

OS: (Operati ng System) The softwa re 
program that is always running on a 
compu ter. This program manages the 
hardware devices such as the screen and 
the disk drive and allows o ther pro· 
grams to run. 

Pointer. An obj ect, used for making se· 
lections, that moves on the screen as 
you move the mouse. The stand ard 
Amiga pointer is an arrow. 

Projects: Amig a parla nce for things (files) 
created by Tools (programs). Notepad 
no tes and DeluxePaint pictures are 
Projec ts. 

Requester. A rec tan gular gadget into 
which you mus t type information be· 
fore continuin g in a program. 

Scroll Bar: Scroll bar gadgets allow you to 
see information in a wind ow that is 
outs ide the curr ent viewing area of the 
window. 

Sizing Gadget: A gadget that allows you to 
resize a window. 

Tools: An Amiga term for a pr ogra m 
running on the Workbench. The Note· 
pad, Icon Editor and Graphicraft are 
Tools. 

Window: A framed area of the screen that 
can contain an independently-running 
program and is usuall y manipulatable 
with gadgets. The Amiga's multitasking 
OS allows it to display many wind ows 
simu ltan eous ly. 

Workbench: The Amiga's icon-based user 
software. This part of the OS allows you 
to work with a single graphics interfa ce 
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to manipula te files, run programs and 
perform other Amiga functions. Work· 
benc h uses the Intuition user inter· 
face routines to supply this grap hical 
interaction. 

Audio 

Audio Coprocessor Chip: Nicknamed Paula, 
thi s ch ip contr ols many of the Amiga's 
audio ab iliti es. It handl es the actua l d ig· 
ital-to·ana log sound convers ion for up 
to four voices within the Amiga . This 
chip also handles many of the input/ 
output tasks for the Am iga, including 
disk and int errupt control, the mouse/ 
joystick ports and the ser ial port. 

MIDI: (Musica l Instrument Digital Inter· 
face) The electro nics standard for co n· 
nectin g electron ic instrum ents digitally. 
MIDI is used by synthes izers, rh ythm 
machines and othe r electron ic instru · 
ments. The Amiga's audio coprocessor 
has the ability to drive a MIDI in terface. 
Though the Amiga does not come with 
built-in MIDI hardware, it can be pur· 
chased relative ly inexpensively. 

Voice: Relating to the Am iga: A discrete 
electronically-prod uced sound. A voice 
can be any tone or instrument sound, 
including per cussion sounds . The Ami· 
ga's fou r-channe l sound hardware can 
simu ltaneous ly produce four voices, 
two each on the left and right stereo 
chann els. 

GraphicsNideo 

Animation Coprocessor Chip: Nicknamed Ag· 
nus, this chip controls several important 
graphic functions of the Amiga. It con· 
tains the Blitter and the Cop per (see be· 
low), and also contro ls DMA. 

Bit Map: An area of memory that the 
Amiga treats as a rectangular array of 
pixels. This portion of memory acts as 
the basis of the Amiga's screen graphics. 

Slitter: A part of the animat ion copro · 
cessor ch ip that can quickly draw lines 
and manipulate rectangular parts of 
grap hic images. The term blitter co mes 
from "b it," for BLock Transfer, since it 
moves blocks of bit-mapped data. 

BOB: (Blitter OBject) A gra phi cs ele· 
ment, whic h can be any size that fils on 
the screen, that is moved as a unit by 
the blitter. BOBs are not limited in size 
like spr ites, but because they are no t 
ind epende nt of the background, are 
slower to move and requ ire more pro· 
grammi ng effort to manipulate. 

Copper: A part of the animation coproces· 
sor ch ip that makes sure that the scree n's 
image and the requests of the graphics 

chips stay in synchronization. 

Font: All the characte rs in a typeface. 
The Amiga's system software has seven 
built-in fonts ; its default font is named 
Topaz. 

Genlock: (Amiga Genlock 1300) A device 
that allows the Amiga's graphics to be 
combined and sync hronized with those 
from an externa l video source , such as 
a television or VCR. 

Hold-and-Modify: (HAM) A graphics display 
mode in which the Amiga can display 
all possible 4,096 colo rs on its scree n 
at once. 

ILBM: (Inte rleaved BitMap) A two-di· 
mens ional raster or bit-mapped image, 
with color. 11.BM is one of the forms 
supported with in the IFF standard; 
therefore pictures stored in ILBM for · 
mat can be transferred from one ap· 
plication to another. 

Interfacing: The method used by the 
Amiga to disp lay 400 horizontal lines 
on the screen: i.e., high reso lut ion 
mode. In terlacing causes the Amiga's 
h i·res flicker noticeable on many mon· 
itors. The standa rd Amiga disp lay mode 
is non-interlaced , displaying 200 lines 
horizontally. 

Pixels: (From p icture elements) The dots 
of light that make up the computer dis· 
play. Screen resolution is given in terms 
of pixels vertica lly and hor izonta lly, e.g., 
320 x 200 (low res). 

Raster Image: A picture made up of in· 
dividual dots or pixels . This is as op· 
posed to a vector image, which is made 
up from lines. The Amiga produces ras· 
te r images on its mon itor. 

Resolution: The number of pixels defined 
vertically and horizontally. The Amiga 
has five bit-mapped resolutions. The se 
come from two hor izontal resol uti ons 
(200 and 400) times two vertical reso· 
lutio ns (320 and 640) plus a specia l 
Hold-and-Modify mode. 

RGB: (Red·Green·B lue) A term used to 
describe digital and analog color mon· 
itors. RGB digita l monitors can disp lay 
16 colors; RGB analog monitors (Amiga 
1080) can theoretically display an un· 
limited number. 

Sprite: A type of graph ics element that 
is treated as a unit by the Amiga's spe· 
cial graphics hardware, and that is inde· 
pendent of th e background. (The 
Amiga's pointer is a Sprite.) 

Video Coprocessor Chip: Nicknamed Denise, 
th is coprocessor assists the 68000 in 
many of the screen control funtions; it 
hand les the screen displa y and supports 
sprites. 



AMICA HARDWARE REGISTERS 
Name ADD R/W Chip Function 
BLTODAT &' OOO ER A Slitter destination early read (dummy address) 
DMACONR 002 R AP DMA control (and blitter status) read 
VPOSR 004 R A Read vert. most significant bit (and frame flop) 
VHPOSR 006 R A Read vert. and horiz. position of beam 
DSKDATR &' 008 ER p Disk data early read (dummy address) 
JOYODAT OOA R D Controller O data (vert., horiz.) 
JOY1DAT ooc R D Controller 1 data (vert., horiz) 
CLXDAT OOE R D Collision data register (read and clear) 
ADKCONR 010 R p Audio, disk control register read 
POTODAT 012 R p Pot counter pair O data (vert., horiz) 
POT1DAT 014 R p Pot counter pair 1 data (vert., horiz) 
POTGOR 016 R p Pot port data read (formerly POTINP) 
SERDATR 018 R p Serial data port and status read 
DSKBYTR 01A R p Disk data byte and status read 
INTENAR 01C R p Interrupt enable bits read 
INTREQR 01E R p Interrupt request bits read 
DSKPTH +' 020 w A Disk pointer (high 3 bits) 
DSKPTL +' 022 w A Disk pointer Oow 15 bits) 
DSKLEN 024 w I' Disk length 
DSKDAT &' 026 w p Disk DMA data write 
REFPTR &' 028 w A Refresh pointer 
VPOSW 02A w A Write vert. most significant bit (and frame flop) 
VHPOSW 02C w A Write verl. and horiz. position of beam 
COPCON 02E w A Coprocessor control register (CDANG) 
SERDAT 030 w p Serial port data and stop bits write 
SER PER 032 w p Serial port period and control 
POT GO 034 w p Pot port data write and start 
JOYTEST 036 w D Write to all four controller counters at once 
STREQU &' 038 s D Strobe for horiz. sync with VB and EQU 
STRVBL &' 03A s D Strobe for horiz. sync with VB (vert. blank) 
STRHOR &' 03C s DP Strobe for horiz. sync 
STRLDNG &' 03E s D Strobe for identification of long horiz. line 
BLTCONO '\, 040 w A Slitter control register O 
BLTCON1 '\, 042 w A Slitter control register 1 
BLTAFWM '\, 044 w A Slitter first word mask for source A 
BLTALWM '\, 046 w A Slitter last word mask for source A 
BLTCPTH +"' 048 w A Slitter pointer to source C (high 3 bits) 
BLTCPTL +"' 04A w A Slitter pointer to souce C Oow 15 bits) 
BLTBPTH + '\, 04C w A Slitter pointer to souce B (high 3 bits) 
BLTBPTL + '\, 04E w A Blitter pointer to souce B Qow 15 bits) 
BLTAPTH +"v 050 w A Slitter pointer to source A (high 3 bits) 
BLTAPTL +"' 052 w A Slitter pointer to source A Oow 15 bits) 
BLTOPTH + '\, 054 w A Slitter pointer to destination D (high 3 bits) 
BLTOPTL +"' 056 w A Slitter pointer to destination D (low 15 bits) 
BLTSIZE '\, 058 w A Slitter start and size (window width, height) 

'\, 05A 
'\, 05C 
'\, OSE 

BLTCMOD '\, 060 w A Slitter modulo for source C 
BLTBMOD '\, 062 w A Slitter modulo for source B 
BLTAMOD '\, 064 w A Blitter modulo for source A 
BLTOMOD '\, 066 w A Slitter modulo for destination D 

'\, 068 
'\, 06A 
'\, 06C 
'\, 06E 

BLTCDAT %"' 070 w A Slitter source C data register 
BLTBDAT %"' 072 w A Slitter source B data register 

'(O..~"-"' 
BLTADAT %"' 074 w A Slitter source A data register 

'\, 076 
'\, 078 
'\, 07A Table reprin ted by pem,i ssion of Addison-Wesley 
'\, 07C Publishing Co, Inc., Rea din g MA 01867 from Amiga 

DSKSYNC '\, 07E R p Disk sync pattern register for disk read Hard ware Refere nce Manual © copyright 1986 by 
Com modore Electro nics, Ltd. COP1LCH + 080 w A Coprocessor first location reg. (high 3 bits) 
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Name ADD R/W Chip Function Name ADD R/W Chip 

COP1LCL + 082 w A Coprocessor first location reg. (low 15 bits) BPL2MOO 10A w A 
COP2LCH + 084 w A Coprocessor 2nd location reg. (high 3 bits) 10C 
COP2LCL + 086 w A Coprocessor 2nd location reg. (low 14 bits) 10E 
COPJMP1 088 s A Coprocessor restart at first location BPL10AT & 110 w D 
COPJMP2 OBA s A Coprocessor restart at second location BPL2DAT & 112 w D 
COP INS 08C w· A Coprocessor Instruction fetch Identity BPL3DAT & 114 w 0 
DIWSTRT 08E w A Display window start (upper left v/h pos.) BPL40AT & 116 w 0 
DIWSTOP 090 w A Display window stop (lower right v/h pos.) BPLSDAT & 118 w 0 
ODFSTRT 092 w A Display bit plane data fetch start (horiz. pos.) BPL6DAT & 11A w D 
ODFSTOP 094 w A Display bit plane data fetch stop (horiz. pos.) 11C 
DMACON 096 w ADP OMA control write (clear or set) 11E 
CLXCON 098 w D Collision control SPROPTH + 120 w A 
INTENA 09A w p Interrupt enable bits (clear or set bits) SPROPTL + 122 w A 
INTREQ 09C w p Interrupt request bits (clear or set bits) SPR1PTH + 124 w A 
AOKCON 09E w p Audio, disk, UART control SPR1PTL + 126 w A 
AU DOLCH + OAO w A Audio channel O location (high 3 bits) SPR2PTH + 128 w A 
AUOOLCL + OA2 w A Audio channel O location (low 15 bits) SPR2PTL + 12A w A 
AU DOLEN OA4 w p Audio channel O length SPR3PTH + 12C w A 
AU DOPER OAS w p Audio channel O period SPR3PTL + 12E w A 
AUOOVOL OAS w p Audio channel O volume SPR4PTH + 130 w A 
AUDOOAT & OM w p Audio channel O data SPR4PTL + 132 w A 

OAC SPR5PTH + 134 w A 
OAE SPR5PTL + 136 w A 

AUD1LCH + 080 w A Audio channel 1 location (high 3 bits) SPR6PTH + 138 w A 
AUD1LCL + 082 w A Audio channel 1 location (low 15 bits) SPR6PTL + 13A w A 
AUD1LEN 084 w p Audio channel 1 leng1h SPR7PTH + 13C w A 
AUD1PER 086 w p Audio channel 1 period SPR7PTL + 13E w A 
AUD1VOL 088 w p Audio channel 1 volume SPROPOS % 140 w AD 
AUD1DAT & OBA w p Audio channel 1 data SPROCTL % 142 w AD 

OBC SPRODATA % 144 w D 
OBE SPRODATB % 146 w 0 

AUD2LCH + oco w A Audio channel 2 location (high 3 bits) SPR1POS % 148 w AD 
AUD2LCL + OC2 w A Audio channel 2 location (low 15 bits) SPR1CTL % 14A w AD 
AUD2LEN OC4 w p Audio channel 2 leng1h SPR1DATA % 14C w 0 
AUD2PER OC6 w p Audio channel 2 period SPR1DATB % 14E w D 
AUD2VOL OC8 w p Audio channel 2 volume SPR2POS % 150 w AD 
AUD2DAT & OCA w p Audio channel 2 data SPR2CTL % 152 w AD 

occ SPR2DATA % 154 w D 
OCE SPR2DATB % 156 w 0 

AUD3LCH + ODO w A Audio channel 3 location (high 3 bits) SPR3POS % 158 w AD 
AUD3LCL + 002 w A Audio channel 3 location (low 15 bits) SPR3CTL % 15A w AD 
AUD3LEN 004 w p Audio channel 3 leng1h SPR3DATA % 15C w D 
AUD3PER 006 w p Audio channel 3 period SPR3DATB % 15E w D 
AUD3VOL 008 w p Audio channel 3 volume SPR4POS % 160 w AD 
AU030AT & ODA w p Audio channel 3 data SPR4CTL % 162 w AD 

OQC SPR4DATA % 164 w 0 
ODE SPR40ATB % 166 w D 

BPL1PTH + OEO w A Bit plane 1 pointer (high 3 bits) SPR5POS % 168 w AD 
BPL1PTL + OE2 w A Bit plane 1 pointer (low 15 bits) SPR5CTL % 16A w AD 
BPL2PTH + OE4 w A Bit plane 2 pointer (high 3 bits) SPR5DATA % 16C w D 
BPL2PTL + OE6 w A Bit plane 2 pointer (low 15 bits) SPR5DATB % 16E w D 
BPL3PTH + OEB w A Bit plane 3 pointer (high 3 bits) SPR6POS % 170 w AD 
BPL3PTL + OEA w A Bit plane 3 pointer (low 15 bits) SPR6CTL % 172 w AD 
BPL4PTH + OEC w A Bit plane 4 pointer (high 3 bits) SPR60ATA % 174 w D 
BPL4PTL + OEE w A Bit plane 4 pointer (low 15 bits) SPR60ATB % 176 w 0 
BPLSPTH + OFO w A Bit plane 5 pointer (high 3 bits) SPR7POS % 78 w AD 
BPLSPTL + OF2 w A Bit plane 5 pointer Qow 15 bits) SPR7CTL % 17A w AD 
BPL6PTH + OF4 w A Bit plane 6 pointer (high 3 bits) SPR7DATA % 17C w 0 
BPL6PTL + OF6 w A Bil plane 6 pointer (low 15 bits) SPR7DATB % 17E w D 

OFB COIDROO 180 w 0 
OFA COIDR01 182 w 0 
OFC COIDR02 184 w 0 
OFE COIDR03 186 w D 

BLPCONO 100 w AD Bit .plane control register (misc. control bits) COIDR04 188 w 0 
BPLCON1 102 w D Bit plane control reg. (scroll value PF1, PF2) COIDROS 18A w D 
BPLCON2 104 w 0 Bit plane control reg. (priority control) COIDR06 1BC w D 

106 COIDR07 18E w 0 
BPL1MOD 108 w A Bit plane modulo (odd planes) COIDR08 190 w 0 
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Function 
Bit plane modulo (even planes) 

Bit plane 1 data (parallel-to-serial convert) 
Bit plane 2 data (parallel-to-serial convert) 
Bit plane 3 data (parallel-to-serial convert) 
Bit plane 4 data (paralle~to-serial convert) 
Bit plane 5 data (paralle~to-serial convert) 
Bit plane 6 data (paralle~to-serial convert) 

Sprite O pointer (high 3 bits) 
Sprite O pointer (low 15 bits) 
Sprite 1 pointer (high 3 bits) 
Sprite 1 pointer Oow 15 bits) 
Sprite 2 pointer (high 3 bits) 
Sprite 2 pointer Oow 15 bits) 
Sprite 3 pointer (high 3 bits) 
Sprite 3 pointer Oow 15 bits) 
Sprite 4 pointer (high 3 bits) 
Sprite 4 pointer Oow 15 bits) 
Sprite 5 pointer (high 3 bits) 
Sprite 5 pointer (low 15 bits) 
Sprite 6 pointer (high 3 bits) 
Sprite 6 pointer Oow 15 bits) 
Sprite 7 pointer (high 3 bits) 
Sprite 7 pointer (low 15 bits) 
Sprite O vert.·horiz. start position data 
Sprite o vert. stop position and control data 
Sprite O image data register A 
Sprite O image data register B 
Sprite 1 vert. ·horiz. start position data 
Sprite 1 vert. stop position and control data 
Sprite 1 Image data register A 
Sprite 1 image data register B 
Sprite 2 vert.-horiz. start position data 
Sprite 2 vert. stop position and control data 
Sprite 2 image data register A 
Sprite 2 image data register B 
Sprite 3 vert.·horiz. start position data 
Sprite 3 vert. stop position and control data 
Sprite 3 image data register A 
Sprite 3 image data register B 
Sprite 4 vert.-horiz. start position data 
Sprite 4 vert. stop position and control data 
Sprite 4 image data register A 
Sprite 4 image data register B 
Sprite 5 vert.·horiz. start position data 
Sprite 5 vert. stop position and control data 
Sprite 5 image data register A 
Sprite 5 image data register B 
Sprite 6 vert.-horiz. start position data 
Sprite 6 vert. stop position and conlrol data 
Sprite 6 image data register A 
Sprite 6 image data register B 
Sprite 7 vert.-horiz. start position data 
Sprite 7 vert. stop position and control data 
Sprite 7 image data register A 
Sprite 7 image data register B 
Color table 00 
Color table 01 
Color table 02 
Color table 03 
Color table 04 
Color table 05 
Color table 06 
Color table 07 
Color table 08 

Name ADD R/W Chip Function 
COLDR09 192 w D Color table 09 
COLDR10 194 w D Color table 10 
COLDR11 196 w D Color table 11 
COLDR12 198 w D Color table 12 
COLDR13 19A w D Color table 13 
COLDR14 19C w D Color table 14 
COLDR15 19E w D Color table 15 
COLDR16 1AO w D Color table 16 
COLDR17 1A2 w D Color table 17 
COLDR18 1A4 w D Color table 18 
COLDR19 1A6 w D Color table 19 
COLDR20 1A8 w D Color table 20 
COLDR21 1AA w D Color table 21 
COLDR22 1AC w D Color table 22 
COLDR23 1AE w D Color table 23 
COLDR24 180 w D Color table 24 
COLDR25 182 w D Color table 25 
COLDR26 184 w D Color table 26 
COLDR27 186 w D Color table 27 
COLDR28 188 w D Color table 28 
COLDR29 1BA w D Color table 29 
COLDR30 1BC w D Color table 30 
COLDR31 1BE w D Color table 31 
RESERVED 1110X 
RESERVED 1111X 
NOOP(NULL) 1FE 

ADD-offset to base chip address SDFFOOO 
&-register used by OMA channel only 
%--register used by OMA channel usually, processors sometimes 
+ -add ress register pair. Low word uses 081-0815; high word uses DB0-082 
• -address not writable by the copper 
"' -addr ess not writable by the copper unless COPCON is set true 
A,D,P-Agnus, Denise, Paula 
R,W-Read, Write 
ER-Early read 
$-Strobe 
PTL,PTH-18-bit OMA address pointer 
LCL,LCH-18-blt starting address OMA pointer 
MOD-15-bit modulo 

Registers in the Peripheral Interface Adapters (8520s) 
8520-A 8520-B Name Explanation 
BFE001 BFDOOO PRA Peripheral data register A 
BFE101 BFD100 PRB Peripheral data register B 
BFE201 BFD200 DORA Data direction register A 
BFE301 BFD300 DDRB Data direction register B 
BFE401 BFD400 TALD TIMER A low register 
BFE501 BFD500 TAHI TIMER A high register 
BFE601 BFD600 TBLD TIMER B low register 
BFE701 BFD700 TBHI TIMER B high register 
BFE801 BFDBOO Event LSB 
BFE901 BFD900 Event 8-15 
BFEA01 BFDAOO Event MSB 
BFEB01 BFDBOO No connect 
BFEC01 BFDCOO SDR Serial data register 
BFED01 BFDDOO ICR Interrupt control register 
BFEE01 BFDEOO CRA Control register A 
BFEF01 BFDFOO CRB Control register B 
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AMI GA 500/1000 86 PIN 
EXPANSION Bus 
Pin Fu nct i on Pin Function Pin Function P i n Function Pin Function 
1 OND 19 /EINT2 37 DOND 55 / HLT 7 3 DOND 
2 GND 29 /PALOPE 38 A12 56 A29 74 /AS 
3 OND Zl AS 39 A13 57 AZZ 75 PD8 
4 GND 22 /£INT6 49 /IP L9 58 A21 76 PD19 
5 •S V 23 A6 41 A.14 59 A2J 77 Pl>l 
6 +:IV 24 A4 42 / Il'Ll 68 /BR 78 PD9 
7 H.C. 25 l>OHB 43 A15 61 l>GHI> ?9 Pl>2 
6 -:i v 26 A3 44 / TI'L2 62 /BOACK 68 PD6 
9 H,C . 2 7 A2 55 A16 63 Pl>15 91 Pl>3 

18 H 2V 26 A7 46 /BERR 64 /BO 62 PD7 
11 N.C. 29 .e.1 47 Al? 65 PD14 83 PD4 
12 /CO HFIG 38 A8 48 /VPA 66 /D TACI! 84 Pl>6 
13 DGND 31 Fee 49 DGND 67 PD13 85 DGND 
14 /C3 32 A9 58 E 68 /PI\M 86 P1>5 
15 CDAC 33 FCl 51 /VM.e. 69 PD12 
16 /Cl 34 A18 52 A18 78 /Ll)S 
17 /OVR 35 FC2 53 /RES 7 1 PDll 
18 XRJ>'r' 36 All 54 A19 72 / UDS 

l>IFFERtlf !,I;~ BETWEEN AHIGe 2iii !.P Y SLOT !!ill! ttuge i990 EXPAHSI2tl l!YS 
9 Z6HHZ 28 N.C . 

AMI GA 2000 ZORRO 
EXPANSION SPECIFICATION 
Pin function Pin Function Pin Fun ction Pi n Funct i on Pin Fu nct i on 

1 GH1> 21 AS 41 AH 61 GHI> 81 81)3 
z OND 22 /EI NT6 4 2 /EI NT5 62 /BOACK 62 BD7 
3 OND 23 A6 43 Al 5 63 BD15 83 BD4 
4 GHI> 24 M 44 /EI HT4 64 /BGx 84 91)6 
5 • :IV 25 GHl) 45 A16 65 81)14 85 GH1> 
6 •:IV 26 A3 46 /BERR 66 /DTACJ< 66 BD5 
7 * 27 A2 4 7 A17 67 BD13 67 OND 
8 -5 V 29 A? 49 /VP.e. 69 READ 88 GHI> 
9 /SLA VE>< 29 Al 49 GHD 69 91)12 89 OHi> 

18 •1 2V 38 A6 58 E 78 /B LDS 98 OND 
11 - 31 BFC8 51 /VM.e. 71 BDll 91 GND 
12 - 32 A9 52 A19 n /B UDS 92 ?HE 
13 OH!) 33 8FC1 53 /RES 73 OHD 93 1)0£ 
14 /C38 34 AU 54 AH 74 /BAS 94 /R£SB 
15 CDACB 35 BFC2 55 /HLT 75 BD8 95 II /BGI H 
16 /C lB 36 AU 56 A28 76 8D18 96 /EIHT l 
17 /OVR 3 7 OH!) 57 A22 11 81)1 91 RESERV8 
18 XRDV 38 A12 58 A21 78 BD'J 98 RESERV'J 
19 /£ INT 2 39 A13 59 A23 79 BD2 99 OND 
29 II - 12V 48 /E INT? 68 /BR x 98 91)8 199 GHI> 

.. = /LOCAL -OHH /CONFIG -O UTx **" = /CO HFIG - IH x 
I = upda t~d by Aniaa 

DI[FEB!; N!;ES BETIIEEN 2B1g!Ne!, ZORRO SPECl[ICA TI ON AND AHIOe 288! Sl,2 T:i 
1.9 /INT2 21 /I NH, 42 /Il'Ll 92 7H 

49 /IP L9 44 /IP L2 96 RESO W? 
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PARALLEL 
PORTS 
Pin 

1 
2 
3 
4 
5 
6 
7 
8 
9 
18 
11 
12 
13 

Pin 
1 
2 
3 
4 
5 
6 
7 
8 
9 
19 
11 
12 
13 

A- 1999 
D- 25 n :. le 

Fun ct ion Pin 
DRDV• 14 
Dau 8 15 
D:>t>. 1. 16 
Dat:, 2 17 
D>.t" 3 18 
D"t" 4 1.9 
l>ah 5 28 
Dat" 6 21 
Data 7 22 
ACl(M 23 
8US'r' <data> 24 
POUT Cclk > 25 
SEL 

AS89/A2888 
D- 25 C• n " I • 

Function Pin 
STROBE• 14 
Da tA 8 1 :1 
D:>t:> l 1.6 
Data. 2 1.7 
D"t" 3 1.8 
Da ta 4 1.9 
D"ta 5 28 
l)"ta 6 21 
l>"ta 7 22 
ACl!M 23 
BUS'r' 24 
POUT 25 
SEL 

Function 
OND 
GND 
GND 
GHD 
CHD 
CND 
GHI) 
GHI> 
GHI> 
+Sv 
HC 
RESETtt 

Function 
•:I v pul IUP 
HC 
RESET* 
OND 
CND 
GHD 
GHI> 
GHI> 
GHI> 
GNI> 
GH1> 
OH!) 

SERIAL PORTS 
Al888 

D-25 fenal~ 
Pin Function Pin Functio n 

1. OND 1.4 -5V d o 
2 T><I> 1.:i AUDO 
3 R><I> 1.6 AUDI 
4 RTS 1. 7 EB 
5 CTS 18 I NT2• 
6 DSR 1.9 
7 CND 29 DTR 
9 l>CI> 21 +SV,\c 
9 22 

19 23 +12Vdc 
11 24 C2• 
12 25 RESBM 
1~ 

A588/A2888 
D-25 na l e 

Pin Function Pin Function 
1. OND 14 
2 T><I> 1 5 
3 R><I> 16 
4 RTS 17 :s CTS 18 AUDI 
6 DSR 1.9 
7 GND 29 DTR e l>CD 21 
9 •12v 22 RI 

18 - 12v 23 
11 AUDO 24 
12 25 
13 

MEMORY MAP 
888888 - ,.-----,-~~~~~~~~~~ 
899888 _ 51.ZK Ch i p HenOl'!,1 
299899 _ Re s el'ved 

A88888 -

8 Heuab ytv 
H11n ory SP.lOO For 
Au to-Co n r lu,u•U t on 
E,cpan s lon De v ice s 

BF1>9ee- I/O For 8528's 
C88888 -

CPU RAM 
~~~::::: Cust on Chi p Add.re ~se~ 

R•s:oruod 
E88888 - Auto-Conf iuul' a t I on 
F89998 _ E,cpa ns lon Decodi ng 

Resel\ved 
F88888- ROH 



A2000 SYSTEM BLOCK DIAGRAM * 
A 1000 lack s 100-pin expansion circuitry 

A500 has some ex pan sion RAM on the same side of the bus as the chip RAM 

I F'ARnIL£L ! ...._~_____, HOU~£ I IIUDIO 

l b\U, Hi~. 
II IH,11i l1tuu111'6:>i'tU4Vilflll ,n , •· 11111i.u.onn"\ilioV l iMI •1-1 .. 1u ,111""'•• A1L,11•1u.s1uai1.l:lw1~~111111111;i11o tui1p 111r1i; H1tR111,cat. ··,r1nu,1J1 hU1h,·::'Jil~ I 

* Courtesy Co mm odore Business Machines 

ASCII CHART 
Decimal ASCII HEX Binary Decimal ASCII HEX Binary Decimal ASCII HEX Binary 
0 NUL 00 00000000 29 GS 1D 00011101 58 3A 00111010 
1 SOH 01 00000001 30 RS 1E 00011110 59 38 00111011 
2 STX 02 00000010 31 us 1F 00011111 60 < 3C 00111100 
3 ETX 03 00000011 32 SP 20 00100000 61 30 00111101 
4 EOT 04 00000100 33 21 00100001 62 > 3E 00111110 
5 ENO 05 00000101 34 22 00100010 63 ? 3F 00111111 
6 ACK 06 00000110 35 # 23 00100011 64 @ 40 01000000 
7 BEL 07 00000111 36 $ 24 00100100 65 A 41 01000001 
8 BS 08 00001000 37 % 25 00100101 66 B 42 01000010 
9 HT 09 00001001 38 & 26 00100110 67 c 43 01000011 
10 LF OA 00001010 39 27 00100111 68 0 44 01000100 
11 VT 08 00001011 40 28 00101000 69 E 45 01000101 
12 FF oc 00001100 41 29 00101001 70 F 46 01000110 
13 CR OD 00001101 42 2A 00101010 71 G 47 01000111 
14 so OE 00001110 43 + 28 00101011 72 H 48 01001000 
15 SI OF 00001111 44 2C 00101100 73 I 49 01001001 
16 DLE 10 00010000 45 20 00101101 74 J 4A 01001010 
17 DC1 11 00010001 46 2E 00101110 75 K 48 01001011 
18 DC2 12 00010010 47 I 2F 00101111 76 L 4C 01001100 
19 DC3 13 00010011 48 0 30 00110000 n M 40 01001101 
20 DC4 14 00010100 49 1 31 00110001 78 N 4E 01001110 
21 NAK 15 00010101 50 2 32 00110010 79 0 4F 01001111 
22 SYN 16 00010110 51 3 33 00110011 80 p 50 01010000 
23 ET8 17 00010111 52 4 34 00110100 81 a 51 01010001 
24 CAN 18 00011000 53 5 35 00110101 82 R 52 01010010 
25 EM 19 00011001 54 6 36 00110110 83 s 53 01010011 
26 SUB 1A 00011010 55 7 37 00110111 84 T 54 01010100 
27 ESC 18 00011011 56 8 38 00111000 85 u 55 01010101 
28 FS 1C 00011100 57 9 39 00111001 86 v 56 01010110 
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Decimal ASCII HEX Binary Decimal ASCII HEX Binary Decimal ASCII HEX Binary 

87 w 57 01010111 102 f 66 01100110 117 u 75 01110101 
88 x 58 01011000 103 g fil 01100111 118 v 76 01110110 
89 y 59 01011001 104 h 68 01101000 119 w n 01110111 
90 z SA 01011010 105 I 69 01101001 120 x 78 01111000 
91 [ 58 01011011 106 j 6A 01101010 121 y 79 01111001 
92 \ SC 01011100 107 k 68 01101011 122 z 7A 01111010 
93 ) 50 01011101 108 I 6C 01101100 123 { 78 01111011 
94 SE 01011110 109 m 60 01101101 124 I 7C 01111100 
95 SF 01011111 110 n 6E 01101110 125 } 70 01111101 
96 60 01100000 111 0 6F 01101111 126 '\, 7E 01111110 
97 a 61 01100001 112 p 70 01110000 127 DEL 7F 01111111 
98 b 62 01100010 113 q 71 01110001 
99 c 63 01100011 114 r 72 01110010 
100 d 64 01100100 115 s 73 01110011 
101 e 65 01100101 116 t 74 01110100 

PRINTER DEVICE COMMAND FuNCTIONS* 
Cmd Escape Cmd Escape · 

Name No. Sequence Function Name No. Se9uence Function 

aRIS 0 ESCc reset aFNT2 36 ESC(K German char set 
aRIN 1 ESC#1 initialize aFNT3 37 ESC(A UK char set 
al ND 2 ESCO If aFNT4 38 ESC(E Danish I char set 
aNEL 3 ESCE return.If aFNTS 39 ESC(H Swedish char set 
aRI 4 ESCM reverse If aFNT6 40 ESC(Y Italian char set 
aSGRO 5 ESC[Om normal char set aFNT7 41 ESC(Z Spanish char set 
aSGR3 6 ESC[3m italics on aFNT8 42 ESC(J Japanese char set 
aSGR23 7 ESC[23m italics off aFNT9 43 ESC(6 N01W09ian char set 
aSGR4 8 ESC[4m under1ine on aFNT10 44 ESC(C Danish II char set 
aSGR24 9 ESC[24m underline off aPROP2 45 ESC[2p proportional on 
aSGR1 10 ESC[1m boldface on aPROP1 46 ESC{1p proportional off 
aSGR22 11 ESC[22m boldface off aPROPO 47 ESC[Op proportional clear 
aSFC 12 ESC[nm set foreground color where n stands aTSS 48 ESC[n E set proportional offset 

for a pair of ASCII digits, 3 followed a.JFYS 49 ESC[S F auto left justify 
by any number 0-9 a.JFY7 50 ESC[7 F auto right justify 

a SBC 13 ESC[nm set background color where n stands a.JFY6 51 ESC[6 F auto full justify 
for a pair of ASCII digits, 4 followed a.JFYO 52 ESC[O F auto justify off 
by any number 0-9 a.JFY3 53 ESC[3 F letter space Oustlfy) 

aSHORPO 14 ESC[OW normal pitch a.JFY1 54 ESC[1 F word fill (auto canter) 
aSHORP2 15 ESC[2w elite on aVERPO 55 ESC[Oz 1/8" line spacing 
aSHORP1 16 ESC[1W elite off aVERP1 56 ESC[1z 1/6" line spacing 
aSHORP4 17 ESC[4W condensed fine on aSLPP 57 ESC[nt set form length n 
aSHORP3 18 ESC[3w condensed off sPERF 58 ESC[nq pert skip n (nrll) 
aSHORP6 19 ESC[6w enlarged on aPERFO 59 ESC[Oq pert skip off 
aSHORP5 20 ESC[5w enlarged off aLMS 60 ESC#9 Left margin set 
aDEN6 21 ESC[6"z shadow print on aAMS 61 ESC#O Right margin set 
aDEN5 22 ESC[S"z shadow print off aTMS 62 ESC#B Top margin set 
aDEN4 23 ESC[4"z doublestrike on aBMS 63 ESC#2 Bottom margin set 
aDEN3 24 ESC[3"z doublestrike off aSTBM 64 ESC{n;nr T&B margins 
aDEN2 25 ESC[2"z NLQ on aSLRM 65 ESC[n;ns L&R margin 
aDEN1 26 ESC[1"z NLQ off a CAM 66 ESC#3 Clear margins 
aSUS2 27 ESC[2v superscript on aHTS 67 ESCH Set Horiz tab 
aSUS1 28 ESC[1v superscript off aVTS 68 ESCJ Set vertical tabs 
aSUS4 29 ESC[4v subscript on aTBCO 69 ESC[Og Cir horz tab 
aSUS3 30 ESC[3v subscript off aTBC3 70 ESC[3g Clear all h tab 
aSUSO 31 ESC[Ov normalize the line aTBC1 71 ESC[1g Cir vertical tabs 
aPW 32 ESCL partial line up aTBC4 72 ESC[4g Cir all v tabs 
a PLO 33 ESCK partial line down aTBCALL 73 ESC#4 Cir all h & v tabs 
aFNTO 34 ESC(B US char set aTBSALL 74 ESC#S Set default tabs 
aFNT1 35 ESC(R French char set aEXTEND 75 ESC[n"x Extended commands 

n stands to.-a decimal number expressed as a set of ASCII <figits, to.-~ 12. 
The escape codes for use in Amiga Basic are in column 3. 
• Table reprinted by permission of Addison-Wesley Publishing Company, Inc., Reading, MA 01867 from AMIGA ROM KERNEL REFERENCE MANUAL: 

LIBRARIES AND DEVICES © copyright 1986 by Commodore Electronics, Ltd. Publication date August 1986. 
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• · Now AmigaWorld puts 
a powerful new research t 
• ri«ht at your fingertips. 

If you need instant access to news and information 
about your competition, your profession, technology, 
finance, law, or just about any other subject , 
AmigaWorld's Searc ink will give it to you. 

·gaWorld's new SearchLink service 
you easy access to more than 

tabases in just minutes! 
And..SearchLink gets you answers to all sorts of 

"'questiorffiirom these databases- like details about new 
products and services, or market facts, or emerging 
technologies. You can get information on computers, 
mecli~e, inve~ ments, law, chemistry, engineering 
and mu~ mo~ Everything from accounting to 

demarks to history or geography. 

hLink is easy to use and inexpensive. 
u need is a credit card and a computer 

scriptions. No passwords. No difficult 
am. Just call 800-843-7337 with your 
d log on. You pay only $7.99 per search 
ases carry surcharges) plus 25 cents per 
elecommunications and $2 for each ab-

want to see . (You can also get hard copies). 
charge everything to MasterCard, VISA, or 

Express. 

archLink even gives you free on-line tips 
trained SearchLink search specialists if you have 

blems or questions about your searching. Just type 
SOS" when you're on-line! 

SearchLink gets you to the information 
you want. 

If you've ever wanted to access databases 
offered by ADP Network Services; BRS; Data-Star; 
Datasolve; DataTimes; Dialog; G-Cam Serveur; 
NewsNet; Pergamon InfoLine; SDC; Questel; or 

VU/TEXT, SearchLink will access databases from 
of them-witho ut a special subscription o knowledge 
of special search languages. 

We can't list all of SearchLink's more than 80.0'databases, 
but just to give you an idea, here are some of tlie databases 
available under the topic "COMPUTER."* 

Business Software 
Database 

COMPENDEX~ 
Computer Database 
COMPUTERPAT 
INSPEC 

Menu- The International 
Software Database 

Microcomputer Index 
Online Microcomputer 

Software 
SUPERTECH 

And here are just a few of the other popular databases you 
can access with SearchLink. 

ABI/INFORM 
Chemical Abstracts 
Disclosure 

(Selected databases) 
Donnelley Demographics 
Dun & Bradstreet 

(Selected databases) 

Call 800,843,7337 now! 

ERIC 
PTSPROMT 
TRJNET 
Trademarkscan 
Standard and Poor's 

Corporate Descriptions 

Put the power of knowledge to work for you 
right now. Call 800-843-7337 (THE-SEER) on your 
computer and get the answers you need to stay ahead. 
• A complet e list of the databases is available on Sea rch Link. 

An lntern.1tion;il Data Group Scn•icc t\ CWCI Publication 
Scarchlink is sponsored by the National Federation of An International Data Group Company 
,\b s1racting and Informal ion Sen1ices. 
NFAIS is a professional association of database producers. 

For more info rma tion about SearchLink BY VOICE, dial 617-879-0700. 
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T R U E BASIC LANGUAGE SYSTEM 

Turn your 
Aniiga 
into a 
flying m.achine. 
Speed, great graphics and 
enough built-in power to let 
you really fly: that's what you 
expect from your Amiga®. 
And that 's what you get from 
programming in True 
BASIC. 

It's a structured languag e 
that 's easy to use. A compiler , 
editor and debugging tools 
rolled into one. It's the late st 
from Kemeny and Kurtz, the 
inventors ofBASIC. 

LANGUAGE 

With the Developer's Toolkit 
you can launch sprite s and 
bobs. Add pull-down menus, 
and get at all the Intuition and 
Kemal features. But if 
portable code is important, 
there 's True BASIC for the PC, 
MacintoshTM and Atari ® ST as 
well. 

As your programs get bigger, 
you'll want to build your own 
external libraries. 

COMPILER/DEBUGGER 
• multi-line functions • compiles to fast, compact 
• SELECT CASE. IF/ELSE IF b-code 

But if you're ju st learning 
how to fly, True BASIC will 
coach you with on- line 
HELP. Friendly error 
messa ges, and a tutorial-
based User's Guide. 

Find out why thousands of 
engineers, developers, and 
students use True BASIC for 
their flights of fancy . Visit 
your Amiga dealer, or call 
us today at 1-800-TRBASIC. 

Langu age Sys tem 
Runtim e Package 

$99.95 
$99.95 If you crunch 

numbers , you'll 
appreciate floatin g-
point math that's 
very fast. Support for 
large, dynamic 
arrays, and built-in 
syntax for matrix 
algebra . 

• local, global variables • separately-compiled libraries Developer's Toolkit, 
3-D Graphics Library, 
S orting & S earching, 
Advanced Strin g Libra ry 

• recursion • parameter type-checking 
• GKS graphics • set breakpoints and continue 

• immediate mode execution 
$49.95 

each 
LIMITS 

EDITOR 
• full-screen, mouse-based editor 

• strings to 1 megabyte each 
• floating-point Se-309 to 1.8e+308 

• global search, replace 
• block copy. move, delete 

And True BASIC 
makes graphic s even 
easier. Define your 

• unlimited program size. 
arrays, data 

• names up to 31 characters 
• auto memory management 

• menu, function key, command 
line interfaces all supported 

Amign is o rcgisLCrcd trademark of 
Commodorc·Amign - Macintosh is licen sed 
to Apple Compute r - Atari is a registered 
Lradcmark of Atari Corp - True BASIC is a 
Lrademar k of Tru e BASIC, Inc. 

own coordinate schem es an d 
color palette s. Plot entire 
arrays with a single 
statement. Apply built-in 2D 
transform s. Or use the 3D 
Graphics Library to put some 
depth in the picture. 

They can be separately 
compiled , in BASIC, C or 
assemb ly. Debug with 
breakpoints and immediate 
mode. Create keyboard 
macros to complem ent True 
BASIC's fantastic editor. 

Cird e 333 on Reader Service card. 

frAs1c-inc. 
39 South Main St reet 
Hanover , NH 03755 
(603) 643-3882 



Arrivals and Departures: 
Input, Output and C 
Learn to access printers, disk drives and other peripherals from your C programs. 

By Vincent M. Hopson 

I n C pr ogra mmin g, input fro m and output to anything 
o th er than the keybo ard and scree n (using prinif or 
scanf> can be very co nfusing. Moreover , any err ors in 
th e specification of param eters to inputl outpu t (I/0 ) 
subrout in es can cause t.he Ami ga to warm start o r hang 
with out apparent cause. Thi s articl e cove rs th e basic 
aspects of I/O from C, and pre sen ts three simi lar p ro· 
gra ms to illustrat e diff erent meth ods of di sk 1/0 . 

Wh en access ing a file in Am iga Basic, you use an 
O PEN statem ent to reque st a da ta str ea m, and sup p ly a 
num ber to identif y it. C uses the same conce pt, excep t 
th e system supplie s th e file id entifier and the open 
stat ement ha s three variations on t.he Amiga: /open, 
when you want to use h igh-le vel file po int ers (fp); open 
for using low-leve l file descr ipt o rs (fd); and Open, fo r 
using AmigaDOS file handl es (fh ). Both C and BASIC 
requir e that you furth er restri ct access to the data 
str ea m by declaring a dir ec tion-read or writ e. 
Ami gaDO S file -hand le dat a str ea ms are o pened without 
a d irect ion and are assum ed to be both read and write. 

110 with AmigaDO S file handl es (O pen) is s imil ar· to 
usin g I/O with ge neric C file descriptors (open). T he 
AmigaDOS fun ction nam es be gin with a capital letter 
to differ enti a te th em from equiva lent C subroutin es. 

Ami ga Bas ic manipu lates data streams by using 
PRI NT# o r INPUT # com mand s. The programmer sup · 
pl ies th e number tha t id entifi es the desir ed strea m. C 
a llows the pro gra mm er more flex ibilit y in the co ntro l 
o f data flow. Some o f th e ava ilab le data str eam corn· 
mand s are Jput (put a character),fputs (put a strin g) a nd 

Jprinif (p rint a formatted strin g). Many C program s use 
prinif and scan/ fo r co nsole 1/0 and t.he file po int er var i· 
ations,Jprin if and Jscanf, for· d isk 1/0. Another versio n of 
these same comm and s uses a str ing (an array of char ac-
ters) as the destination of th eir activ ity: sprinif and 
sscanf. Th e strin g is then app lied to th e I/O data str ea m 
usin g puts or simil ar func tions. 

Clos ing th e data strea m befo re th e pr ogra m ex its is 
ge ne rall y requ ired in BASIC, but C file point e rs have 
no such re stricti on . Wh en a C program ex its, all of th e 
file po inter data str ea ms are closed aut om atica lly. How· 
eve r, C will no t d ealloca te o th er reso ur ces such as file 
descriptors or file hand les; the refore , it is good pr actice 
to make your own arr angement s for closin g files and 
returnin g reso ur ces. 

A facet of l/0 on th e Am iga not to be cove red in 
de ptl1 here is th e system int erfa ce. Be aware , howeve r, 
th at man y of th ese ca lls return useful in form at ion 
abo ut file s, such as crea tion o r modific ation dat es a nd 
file size. 

Pointers, Descriptors and Handles 
File po int ers , desc ript ors and hand les are th e values 
that ar e re turn ed whe n you open a file, depe ndin g 
up on the I/O method you choo se. The values are 
req uired by th e data str eam hand ling fun ctions in C. 

Genera lly, file po int ers ar e used with tex t·on ly files. If 
an exec ut ab le file (one tha t co n tains values from OxOO 
to OxFF) is manipul ated via file pointers ra th er th an 
usingfread or fwrite, NU LLs pre sent a pro blem. Since all 
strings ar e delimit ed with NU LLs, this charac ter ca nn ot .... 

Am iga World 67 



File pointers, 

descriptors and 

handles are the 

values that are 

returned when you 

open a file , 
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1/0 method you 

choose. 
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appear in side a file po int er sour ce o r return buff er 
(string) as a valid chara cter. To co mp ound th is probl e m, 
some o f th e file pointer I/O subroutin es co nvert lin e· 
fee ds int o NU LLs. With in th ese re stri ctions, file po in t· 
ers are very powe rful, since form a tted print ing or input 
can be done d ire ctly fro m the data str ea m instea d of 
from a str in g buffer. 

Wh at you lose in flexibili ty with file po inters is 
reg ain ed with file de scrip to rs and ha nd les. All routi nes 
usin g th ese method s of I/O m ust bu ffer th e inp ut o r 
output in a strin g and use strin g-manipul a tive ro utin es 
to ge t th e data to or from th e data strea m. Desc rip to rs 
and ha nd les are not as sensitive to th e co nte nt s of the 
da ta str eam as pointer s, a nd may be used on any file . 
All o f th e rout ines tha t use them requir e the desc ript o r 
o r hand le, a buffer and th e numb er of characters to get 
o r put. If th e ro utin e return s a - l , an error has 
occ urr ed . Any o ther numb er is th e numb er o f cha rac-
ters that were ac tu ally tr ansfe rr ed . A zero indi cates 
EOF (end of file) . 

File handl es point to Am igaDO S I/O stru ctur es, 
ins tead o f ac ting as indi ces of I/O co ntro l blocks as file 
descr ip to rs do . Hand les a nd desc ri p tors are used alike, 
exce pt handl e rou tin es have the firs t lette r cap ita lized 
and th e file hand le Op en re turn s a 1ULL to rep rese nt 
failure instea d of - I. All of the file desc ript o r an d file 
hand le ro utin es with simil a1· names have simil ar return s 
and fun ctio ns. Take ca 1·e to use file ha ndl es with rou· 
tin es th at have ca p ita lized names and file desc ript ors 
with un ca p italized ro utine nam es. Plac in g the wro ng 
param eter in a n I/O call can be ca tastroph ic. 

New C users should note that all o f the rou tines th a t 
work with file po int ers use file desc rip to rs o r handl es 
to actu ally acco mpli sh their task. T his point is illus· 
trat ed by th e existe nce o f a leve l two 1/0 call th a t 
return s th e file descript or asso ciated with th e file 
po int e r da ta str eam . T hi s allows you to open a file with 
a po int er, acquir e the desc ript or associa ted with th e 
same file a nd ma nipul ate th e str eam with descr iptor 
ca lls. 

Descri pto rs a nd ha ndl es re pr ese nt th e lowes t 
leve l-l eve l o ne- of gen er ic C 110. Po inte rs rep rese nt 
leve l two 1/0; sub ro utin es that use po int ers ac tu ally ca ll 
ro ut ines o n the next lowe r level (desc ript o rs and han· 
d ies) to pe r form th eir fun ction. Ca lled the laye red 
a ppr oac h, thi s techniqu e is used freq ue ntl y in large sys· 
te ms, such as th e UN IX ope rat in g system. Each addi· 
tional laye r, o r leve l, in a system requi res you to kn ow 
less and less about th e speci fic impl ement atio n o f th e 
co mm and you have exec ut ed. A layer, in ge neral, 
should be less co mp lica ted th an th e layer be neat h it 
and more co mp lex th an th e o ne above . Generally, using 
hi gh-leve l fun ction s is easier th an usin g low-leve l ones; 
it is also less effic ient. 

Keyboa rd int erac tion is a goo d exa m ple of th e lay· 
e red ap pr oac h . A pr ogram mer exec utes a scanf com· 
man d to obt a in in for matio n for hi s p rogra m. A leve l 
two co mm a nd , sca11f uses th e info rm atio n in the sub ro u· 
t ine ca ll to requ est, via a level one co mmand , a buffe r 
full of data from the key boa rd. T he level one com ma nd 
calls a subro ut ine that ac tu ally ma ni pu lates th e key· 

board ha rdwa re interface to acqui re characte rs un til 
th e use r presses Retu rn and th e buffer is rea dy. T he 
leve l one routi ne th en termi nates the bu ffer with a 
NU LL and ret ur ns to level two. T he scmif rou tine the n 
processes the data int o the ch unks re qu ested by the 
progra m me r in the cont rol st r ing and ret urn s 10 th e 
ca ll ing progra m. Th e pr og ram mer never needs to know 
how the keyboard processing system works, bu t is able 
tO acqu ire da ta from it, whi ch is why the laye red 
a pproac h is so use ful. 

Ami gaDOS Devices 
Nine devices ex ist und er Amig aDOS: DFO:, RAM:, PRT:, 
PAR:, SER:, CON :, RAW:,* and NIL:. DFO: is the 
inb oard disk drive dri ver; exte rn al dr ives take th e 
names DF I :, DF2:, etc . RAM: is th e RAMd isk device. 
PRT: is th e gene r ic pr inte r dr iver, PAR: and SER: a1·e 
th e paralle l an d se r ia l po rt d r ivers and CO : is the 
co nsole dr iver. RAW: is a dev ice that ma y be used to 
access keyb oard in put o r co nsole ou tput with out any 
trans la t ion of keys trokes by the CO : d r iver. Th e cur· 
ren t window is*. NIL: is the prove rb ial bit bucket -
anythi ng sent to it will be dum ped merci lessly into 
space. 

You can access all of these devices with an y version 
of the ope n comma nd you wish to use. If your syste m· 
co n figurat io n file in th e devs: d i1·ectory is properly 
upd ated with Prefe ren ces, opening PRT: will access 
your pr int er whe th er it is on th e ser ial o r para llel po n . 
The PRT : dr iver co nverts ge nera l Amiga funct ion codes 
to th e ones specifica lly for your p rint er. Available func· 
tion codes for PRT: are outli ned in th e Techn ical Refe r · 
ence Gu ide in clud ed in thi s issue. 

Ope nin g so me o f tJ1ese devices may requ ire addi · 
tiona l info rm atio n. File name s may be speci fied as 
DFO:directorylfile or RA M:directorylfile. CON: and RAW: 
opens must be decla red as: 

CO '~"pos!yposlwidthlheight/tit/e 
RAW -.xpos!yposlwidth/heightltitle 

Xpos and ypos specify where the window will appea r. 
Wid th an d heigh t specif y its size and t itle is the name 
at th e t itJebar. 

Easy as I, 2, 3 . . . 
Listing I is a program th at uses file po in ters to read a 
file from the d isk a nd p ri nt it to th e gener ic p rin ter 
dev ice, PRT:. No tice th at ope n ing a device is the same 
as ope nin g a file; C co nside rs all da ta str ea ms as files. 
T he firs t line o f the ge nera ted p r in tou t co n ta ins th e file 
name, followe d by data from th e file. Th is prog ram is 
relat ively s imp le and easy to ex pand upo n. 

Seve ra l checks are made to ens ure the validit y of the 
pri n t re qu est. A check o f the argum ent co un t will de ter · 
mine if the use r has inp ut a file na me. If no file name 
is pr esent, a sim p le warn ing messa ge is se nt to the co n· 
sole an d the progTam exi ts. A non -zero ex it value aler ts 
th e call in g p rogra m th at a n erro r has occu rred an d that 
no rm al p rocess ing shou ld be suspended . The value of 
th e retu rn may also be used to classify th e fai lur e, and 
sugges t clean up o r recover y work. 



The pr ogram 1hen tri es Lo open a da ta str ea m to the 
primer , then to the re ques ted file. If ei th er au empl 
returns a NU LL, t.hc ope n was u nsuccessf ul , and the 
program ex its with an e rro r code. Failur e LO ope n the 
pri nter report s th e error o nl y, whe reas a fa ilur e Lo 
o pen the file for inpu t must. rep ort th e error and close 
the successfu lly o pe ned print er data stream. 

The fpri11if state me nt se nd s a fo rm feed LO the 
printer , followed by Filename : and th e name that was 
spec ified in th e co mmand lin e. o tice th at the first 
parnmeter is the file p o inter, fo llowe d by Lhe con trol 
su·ing and any pa rame ters to co nver 1. 

Th ree file po inter s a1·e amom at ica lly o pened when 
you execu te a C pr og ram , stdin (standard input ), stdout 
(standard o ut.put.) and stderr (st.anda rd er ro r out.put.). 
The ke yboa rd is usuall y stdin; stdout and stderr ar e t.ypi· 
ca lly t.hc co nso le. The J1rinif comma nd you use 10 p rint 
Lo t.hc scree n is j ust a spec ialized case of fpriutf, it uses 
t.he conso le by default. Th erefore th e st.a tement. 
printf (Test Statement); is functionall y equi valent to 
fprintf(stdout, Test Statement);. Thi s also ho lds t.rue for 
scan/ and Jsca11f. exce p t. you'd of co ur se subs tiLULe stdin 
for stdout. Fo r erro r messages, use stderr LO ensu re t.hat. 
redir ect.io n fro m th e co mmand line will no t cause t.he 
error message LO di sappear int o som e other file stream . 
I left thi s o ut of Lhe exam ple s to pr ese rve simp licity. 

Th e while loo p ge ts line s from t.he in put. file with th e 
/gets comma nd . A sizeof argumem provides t.he lengt h of 
t.hc bu ffer . You a1·e th en able Lo change th e size of the 
buffe r in th e declarat.i o n at the top of the pro gra m 
withou t having to cha nge the len gth paramet er there. 
Wh en the /gets subrout in e returns a NU LL, all of the 
charac ters from th e file have been pr ocesse d and an 
EOF co ndi1io n exis ts. If you want , rewind will re turn to 
th e top of th e input file , and lseek rewrns LO an y b yte in 
th e file. 

As lon g as /gets does not re tu rn a ULL, /puts sends 
th e obta in ed data LO the printer. Th is pro cess co ntinue s 
unt il an EOF cond ition occurs Lo term inat e the while 
sta teme nt. Bot h poi m ers are th en closed, and th e pro· 
grn m ends. 

T here ar e mo re er ro1· co nditi ons here than I h ave 
checked fo r. If th e print er driv er enco un ters some 
e rr or, thi s rou tin e will hang and no t re turn . Un less you 
pl ay with th e on- line bu llo n rand o mly, or d isconn ect 
the printe r, th is co nd ition is unlik ely. You can eith er 
flag th e situ at.ion as a problem in the doc umenta tion, 
or pla ce an er ror check in the while loo p . Whene ver 
using 1/0 streams, it. is goo d pra ctice LO p lan fo1· the 
un ex pec ted and check all reLUrn s for val idi ty. T here are 
excep t ion s, how eve r. If an error causes the Amiga LO 
resta rt and you cann ot preven t i1, d on' t bothe r to check 
for th a t error. Since no 1·ecovery is poss ib le, the er r or-
che ck ing code wo uld probabl y neve r be executed. 

Descriptors and File Handles 
List ing 2 is th e sa me program , using desc riptor s. The 

major diff ere nces are in the d escr iptor declara tions and 
th e in clus io n of a chara cter count va1·iab le. File desc rip· 
LOrs are declar ed as int egers, since th ey are indi ces in LO 
an array of 110 bloc ks. 

,\ file ca lled fcntl.h is also included Lo define the 
symbols Q_ RDO. LY and Q_WR0 1 LY. T hese symbols 
are used LO declare the direc t.ion of the UO data st ream ; 
just as r and w were in th e /open statem em s of th e pr e· 
vious exa m ple. AmigaDOS file handle O pens use MODE 
OLDF ILE and MODF.....NEWFILE de fini tions without. 
1·egard LO d irec t ion. Th ese d efinitio ns may be fou nd in 
libra ries/dos .h. 

T he number of cha ract ers inp ut by the read state· 
menL is sto red in co unt. A ta lly is maintained LO tell the 
wr ite stat eme nt how mu ch o f the b uffer is real data. 
Without th is infonnat.ion. it is possible LO p rint pan s of 
the input buffe r tha t are inva lid . Both the prim er file 
stream and file data stream arc closed as th e prog ram 
exits. 

Listin g 3 is an exa mp le usin g file hand les. File han · 
d ies follow th e co nvent.io ns o f poi nters d u rin g open ing, 
and de script o rs in t.heir use. 

These thr ee progrnm s repre sent varia tio ns on a sim-
p le p 1·inting ro utine . The rout ine is prone to er ror, but 
doe s illustrate the use of C I/0. File poi n te rs, hand les 
and d esc rip tors may be used toge the r as well. For exam· 
pie, a file po im er co uld o pen th e text da ta file LO be 
pr in ted and a file d escrip to r or hand le co uld send data 
Lo th e printer. This co n figuration is usefu l if you de cide 
to take co mpl ete comrol o ft.h e out.pu t dev ice and han· 
d ie the spec ial p r inter fun ctio n codes yourself. 

Programs and Signals 
Fina lly, the signa ls CTRL-C , CTRL-D, CTRL-E and 
CTRL-F affect ce rt a in flags whi le a program is exec u t· 
ing. The significan ce of thi s is not a p pa ren t un t il a 
co mmand goes berser k a nd you wish to stop it wiLhout 
res ta rtin g t.he mac hin e. If a n applicat. ion program 
per iod icall y checks its signa ls, it is po ssib le LO cause th e 
prog ra m LO take so me alterna te act ion (such as term i· 
nat ing no rmall y) by using signal flags. After a little 
expe rim enta tion, I found th at the CTRL ·C th roug h 
CT RL-F flags were b its 12, I 3, 14 a nd 15 of the sign al 
lo ngwo rd sto red in the task co ntro l block. All pr ograms 
receive t.hese signals wheneve r th e CT RL-letter combi· 
nat.ion is used. 

Listin g 4 illustrat es thi s in a temp late form. A Find· 
Tas k call wit.bout a na me pa ramete r will reLUrn a 
po int er to thi s tas k's cont rol bl oc k. The appropria te sig· 
nal flags are checke d by performing a logica l A D 
compa r iso n of Lhe longw o rd wit.h a mask of signals th at 
you wi5h LO check for. If the signal is pre se n t, the resu lt 
will be non-zero. AmigaDOS ne ver clears these s igna ls; 
you mu st do th is yo ur se lf if a signal may occ ur more 
than o nce (i.e ., if a s igna l doe sn't term inate the p ro· 
gram). Sign al mask s a1·e defined in the incl ude file 
libr ariesldos .h an d appea r as SIGBREAKF_ CT RLx. 
See th e Libraries and Devices refer e nce manual page 
D- 170 lin es 154 LO 157. 

This arti cle is int e nd ed to get you started using C 
inputioupu l. The AmigaDOS Manual, Second Edition b)' 
Com modore-Amiga is a helpful refe ren ce for some o f 
the fin er poims of 110 in C on the Amiga. Howeve r, t.he 
best way LO lea rn abo ut 1/0 is LO act.ually wri te some 
code and test it. T he worst hazard of a pr og ram go ne 

Whenever using 1/0 

streams, it is good 

practice to plan for 

the unexpected and 

check all returns 

for validity. There 

are exceptions, 

however. 
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bananas is a n Amiga warm-start or the printer spew ing 
bizarre pat terns o n a few sheets of pap er. With so littl e 
to lose and so much to gain, experiment! • 

Vincent Hopson works as a software engineer for Spectnm1 
Digi.tal in Herndcn, VA. Write to him do AmigaWo rld 
editorial. 

L isting I. File pointer example. 

/****************************************************** • * 
* F I L E POINTER EXAMPLE * 
* * • This pr ogram will take the first argument f r om * * the command line as a filename , and prin t it . * 
* * *****************************************************/ 

#include "l attice/stclio . h" 
!• * Er ror r eturn codes . 
*/ 

#define INSUFFICIENT ARGS 
#define NO PRINTER -
ldefi .ne BAD FlLENAME 

I 
2 
3 

!****************************************************** 
M a i n E n L r y P o i n t * * *****************************************************/ 

main(argc, argv) 
int argc ; 
cha r *argv(] ; 
( 

char buffe r [ 160] ; /* temporary storage buffe r */ 
FILE *fp : /* pointe r into (ile stream */ 
FILE *pfp ; /* pointer to pr inter st r eam*/ 

/'' 
* See if enough paramete rs are on the command line by 

checkin g the number of parameters ente re d . 
*I 

I* 

if (argc < 2) 
( 
/'' 

/'' 

·, Not enough a r guments . Remind him of the usage , 
* and exit with appropriate return . 
*I 

printf("U sage : pri nt <fi lename>\n ") ; 
exit(INSUFFTClENT_ARGS) ; 

Enough arguments are there . Attempt to open the 
* printer data st ream as a write sLream . 
*I 

pfp = fopen( "PRT: 11
, "w") ; 

if (pfp == NULL) 
( 

I* * Couldn ' t do it for some re aso n. Tell t he user , 
* and return err or code . 
''/ 

pr intf( "Cannot ope n pr inter data stream . \n") ; 
exit(NO_PRINTER) : 

* The printer is ready . Attempt to open the specified 
* f ile on the command line . 
''/ 

fp = fopen(argv[ I] , "r" ) ; 
if (fp == NULL) 
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( 
I* * Cannot open the file . Close Lhe pr inLer daLa * stream, ale rt the user . and return code . 
*I 

printf ( "Cannot open f i le data st rea m: %s\n" ,argv[ I]) ; 
fc1ose(pfp) ; 
exi.t(BAD_FlLENAME) ; 

t~ 
* Send a formfeed , and filename banne r. 
*I 

fprinLf(p(p, 11 \fFilena me: %s\n\ n" , arp,v[ I ] ) : 

1·~ 
,. Loop here in Lhe ''while" cons LrucL. Fil 1 the 
¥ buffer vith fgets , and dump it to t he printer 
* with fpucs . Continue to loop here until NULL 
··· characLers are gotten (EOF). 
''/ 

.·hi.le ( [get s( buffer , sizeof( buffer) , fp) ! = NULL) 
fputs( buffer , pfp) ; 

I* * Return all resou rces before ex it . 
'~/ 

fclose( pfp) : 
fclo se(fp) : 

Listing 2. File descriptor example. 

/****************************************************** 
* * F I L E D E S C R l P T O R EXAMPLE * 
* * This fil e pe rf or~s the same Lask as Lhe previous* 
,i example , and is comment ed ..-here they di ffor . -:, ,, * *****************************************************/ 

I* * " fcnLl . h" con Lains defi.niLions for O_RDONI.Y, and 
* 0 \.IRONLY. *I -

#include "l atLice/stdio . h" 
#include " latLice/fcnL l . h" 
#define 1NSUFFICTENT_ARGS I 
#define NO PRINTER 2 
#define BAD_FILENAME 3 
main(a r gc , ar gv) 
int a rgc ; 
cha r ·~argv[) : 
( 

char buffer[l60) ; 
int fd ; 
int pfd ; 
int count; 

if (argc < 2) 
( 

I* inp ut file descrlptor */ 
I* printer file descriptor */ 
/* character coun t for buffer*/ 

printf ( "Usage : print ( fi lename >\ n") ; 
exit(TN SUFFTCTENT_ARGS); 

} 
/* * Notice that the open contains O_WRONLY instead of 

* "w", and Lhac a bad return is not zer o , but - 1. 
*I 

pfd = open("PRT :", O_WRONLY): 
if (pfd == -] ) 
( 

printf("Cannot open printer data stream . \n " ) ; 

Listing continu ed on fJ. 72 
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exit(NO _PRIKTER); 

;,) 
* llere , Loo, notice that the open contain s O_RDONLY * in s Lead of " r ". 
*I 

fd = open(a rgv(l] , O_RDONLY); 
if (fd == - l) 
( 

pr intf( "Cannot open file daLa st ream: %s\n" , argv ( I]) ; 
c1ose(pf d) ; 
exi L(BAD_FTLENAME); 

I* 
• Major differe nces occ ur when using file desc r ipLors 
* and pointers . The s t r ing that we wish to pl ace at 
* the Lop of the gener at ed listing must be "sprintf"ed * int o a buffer , then writ ten to the data stream with * a "write " command. The s t clen command inside of the * write invocation will compute the size of the st r ing * to be prin ted, since the filenam e may vary in size . 
*I 

sp r i ntf(b uffe r, " \fFile name : %s\n\n ", a r gv( 1]) ; 
write(pfd , buffe r , stcle n(b uf fer )) ; 

I* * "co unt " stores the number of cha racters that were 
• moved in the rea d command. This t el ls us the number * of valid cha r ac t e r s i n t he buffer . A sizeof statement * is used to send the size of the buffer . If , i n the * fuLure we wish to change t he si ze of "buffer " , Lhe 

change will be reflected here without having to come * to this statement to change anyth ing . • * I ass ume that the "write" command works properly . An 
* er ro r check should be placed there . 
*I 

whi le ((count = read(fd, buffer , sizeof(buffe r ))) > 0) 
write(pfd , buf fer , count) ; 

close( pfd) ; 
close( fd) ; 

Listing 3. File hanale example. 

/****************************************************** 
* * • F 1 L E H A N D L E EXAMPLE 
* *****************************************************/ 

I* * "do s . h" is included to define "MODE xxxFILE", and 
* define the Fil eHandle st ru cture . -
*I 

#include "libraries /dos . h" 
#inc lud e " lattice/stdio .h" 

#defi ne I NSUFFICIENT ARCS 
#defi ne NO PRINTER 
#define BAD FILENAME 

I* 

I 
2 
3 

* This definition will ca use the compiler to handle * returns from the AmigaDOS "Open" statement pr ope rl y, 
* and return the proper object . 
*I 

extern str uct FileHandle *Open(); 

main(argc, a rgv) 
int argc ; 
char *a r gv[] ; 
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cha r buf fer[l6 0 ]; 
st r uc t FileHa ndle *fh ; 
struct File llandle ,:'pfh ; 
i nt count; 

/* input file handle 
/* printer file handle 

if (argc < 2) 
{ 

printf( "Usage : pr int ( filename ) \n " ) ; 
exit(1NSUFFICIENT_ARGS); 

} 
I* 
• Her e the open statement is capitalize d , and the * st r eam is declared as an exisLing file . If a new * f i 1 e was to be cr eate d, MODE_OLDFILE would be changed 
* to MODE NEWFILE. * Noti ce ilso th at an e rror condition is a NULL, not -1 . 
'~/ 

pfh = Open("PRT:", MODE_OLDFILE); 
if (pfh == NULL) 
{ 

pr intf( "Cannot open printer data stream . \n " ) ; 
exit(NO_PRINTER); 

fh Open(a r gv( 1], MODE_OLDFILE); 
H (fh == NULL) 
{ 

pr in t f ( "Cannot open f i.l e data stream : %s\n", a r gv[ I ] ) ; 
close( pfh); 
exit(BAD_FILENAME) ; 

I* * Basically , Lhe only difference here is that the * operatio n commands "Write " , and "Read" have the first * letter ca pital i zed . 
*I 

spri ntf (bu ffer, "\ffile name: %s\n\n " , argv [l]); 
Write(pfh , buf fer , st cle n(buffe r )) ; 

while ((co unt= Read( fh, buffer , sizcof(buffe r ))) > 0) 
Writc(pfh , buffer , count) ; 

Close(pfh); 
Clos e( fh) ; 

Listing 4. Signal 11Se program template. 

SIGNAL USE PROGRAM TEMPLATE 

#include "exec/types .h" 
#include "exec/tasks .h" 
#include "l ibra rie s/dos . h" 

ex tern struct Task '~FindTask( ) ; 

main( ) 
( 

st ruct Task *taskcb ; 

. .. Other declaratio ns , and program initialization 

taskcb = Find Task( " " ) ; 

.. . and to periodically check the flags ... 

if ( Lcb- ) tc_SigRecvd & (flags you wish t o check)) 

code to exec ut e when signal ar r ives ... 

• 



AVAILABLE NOW! 

S ...... 
If you've owned your 
Amiga ® for a while now, you 
know you definitely need 
more than 512k of memory. 
You probably need at least 
double that amount...but you 
might need as much as an 
additional two megabyte s . 
We want to urge you to use 
StarBoard2 as the solution 
to your memory expansion 
problem -and to some of 
your other Amiga -expansion 
needs as well! 
It's small, but ifs BIG-

Since most of you want to expa nd your 
Am iga's memory without hav ing to also 
expa nd your computer table, we designed 
Sta rBoard2 and its two optiona l 
"daug hterboards" to fit into a sleek , 
unobtrus ive Amiga·sty led case that snug ly 
fastens to your computer with two precision-
machined jackscrews. 

The sculpted stee l case of StarBoard2 
measu res only 1.6" wide by 4.3" high by 
10.2"long. You can access the inside of the 
case by removing ju st two sma ll screws on the 
bottom and pulling it apart. We make 
StarBoard2 easy to get into so that you or 
your dealer can expand it by installing up to 
one megabyte of RAM on the standard 
Star Boar d2 or up to two megaby tes by 
adding in an Upper Deck. 
This card has decks! 

The basic StarBoard2 starts out as a one 
megabyte mem ory space with Ok, 5 I 2k, or 
one megabyte installed. If you add in an 
opt iona l Upp er Deck (which plugs onto the 
Main Board inside the case) you bring 
Sta rBoard2 up to its full two megabyte 
pote ntial. You can buy your StarBoard2 
with the Upper Deck (populated or 
unpopulat ed) or buy the Upper Deck later as 
your need for memory grows. 

And you ca n add other functions to 
Sta rB oar d2 by plugging in its second 
opt ional deck -the Mult ifunctio n Module! 
Star8oard2: functions five! 

If we count Fast Memory as one function , 
the additio n of the M ulti Fu nction Modul e 
brings the tota l up to five! 
THE CLOCK FUNCTION : 

Wheneve r you boot your Amiga you have 
to tell it what time it is! Add a Multifunction 
Modu le to your StarBoar d2 and you can 
hand that tedio us task to the battery-backed, 

Auto-Configuring 
Fast RAM 

Zero Wait States 
User Expandable 

from512kto 
2 Megabytes 

Bus Pass--Through 
M ultiFunction 

Option: battery / 
clock, FPU, 

parity, Sticky- Disk 

real- time clock/calendar. A small piece of 
MicroBotics software in your WorkBench 
Startup-Sequence reads the clock and 
automatically sets the time and date in your 
Amiga. And the battery is included (we 
designed it to use an inexpensive, standard 
AAA battery which will last at least two 
years before need ing replaceme nt). 
THE FLOATING POINT FUNCTION: 

If any one aspect most characte rizes the 
Amiga it's/as / graphics! Most graph ic 
routines make heavy use of the Amiga 
Floatin g Poin t Library. Replacin g this library 
with the one we give you with your 
Multifunction Module and installi ng a 
separa tely purchased Motorola 68881 FPU 
chip in the socket provided by the Module 
will speed up these math operations from 5 to 
40 times! And if you write your own software, 
you can direct ly address this chip for 
increased speed in integer ari thmetic 
opera tions in addition to float ing point math. 
THE PARITY CHECKING FUNCTION : 

If you install an addi tional ninth RAM 
ch ip for every eigh t in your StarB oard 2, 
then you can enab le parity checking. Pari ty 
check ing will alert you (with a bus-error 
message) in the event of any data corruption 
in Sta rBoard2 's memory space. So what 
good is it to know that your data's messed up 
if the hardwa re can't fix it for you? It will 
warn you against saving that data to disk and 
possib ly destroying your database or your 
massive spreadshee t. The more memory you 
have in your system the more likely it is, 
statistically, that random errors will occur. 
Parity check ing gives you some protection 
from this threat to your data res iding in Fast 
RAM . Note that the Amiga 's "chip" RAM 
canno t be par ity checked. 
THE IMMORTAL MEMORY DISK 
FUNCTION (STICKY-DISK): 

When you've got a lot of RAM , you can 
make nice big RAM-Disks and speed up your 
Amiga 's operat ions a lot! But there's one bad 
thing about RAM-Di sks: they go away when 
you re-boot your machine. Sticky-Disk solves 
that proble m for you. It turns all of the 
memory space inside a single StarBoard2 

I • M icroBotics, Inc. AMIGAls areglsteredtrademarl<of Commodore·Amiga 

• 811 Alpha Drive, Suite 335, Richardson , Texas 75081 I (214) 437-5330 
Circle 325 on Reader Serv,ce card 
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into a Memory Disk that will survive a 
warm-reboo t! When your Amiga attempt s to 
grab a StarBoard2 in Sticky-Disk mode , a 
hardware signa l prevents the system from 
acqu iring the Sta rB oa rd 2 as FastRAM (and 
thereby erasing your files) -i nstead it is re-
recognized as a Memory Disk and its contents 
are preserved intact. If you want to work 
rapidly with large files of data tha t are being 
constantly updated (such as when deve loping 
sof tware) you can appreciate the Sticky-Disk! 
Fast RAM -no waiting! 

StarBoard2 is a totally engineered 
product. It is a ZERO WAIT-STATE des ign, 
auto-co nfiguring under AmigaDOS 1.2 as 
Fast RAM. Since AmigaDOS 1.1 doesn 't 
support autoconfig urati on, we also g ive you 
the sof tware to configure memory in 1.1. 

Any app lications software which "looks" 
for Fast RAM will "find" Sta rBoard2. And 
you' ll find that your app lication s run more 
efficient ly due to StarBoard2 on the bus. 
A passing bus? Indeed ! 

What good is an Expan sion Bus if it hits a 
dead end, as with some memory cards? Not 
much, we think - that's why we care fully and 
compatibly passed through the bus so you 
could attach other dev ices onto your Amiga 
(including anothe r StarBo ar d2 , of course!). 
The sum of the parts ... 

A really nice feature of the Sta r Board2 
system is that you can buy exactly what you 
need now without closing off your options for 
future exapansion. You can even buy a Ok 
StarBoard2 (with a one megaby te capac ity) 
and popu late it with your own RAM 
(commonly avai lable 256k by I by l 50ns 
memory chips). When you add Sta rB oard2 
to your Am iga you have a powerfu l hardware 
combination, superior to any single-user 
micro on the market. See your Author ized 
Amiga Dea ler today and ask for StarBoard2 

SUGGESTED RETAIL PRICING: 
StarBoard2. Ok (1 meg space): $349 
StarBoard2 . Ok (2 meg space): $395 
StarBoard2. 512k (1 meg space): $495 
StarBoard2. 1 meg (1 meg space) $595 
StarBoard2. 2 megs installed: $879 
StarBoard2. 2 megs & MultiFunct ion: $959 
Upper Deck. Ok (1 meg space): $ 99 
MultiFunction Module: $ 99 
also available: 
Standard 256k memory card : $129 
MAS·Drive20. 20 meg harddisk : $1495 
MouseTime. mousepon clock: $ 50 



Where Things 
Get Done: 
An Overview of the Workbench 
The Amiga's graphic interface lets you perform 

miracles with your mouse. No experience necessary. 

By Vinoy Laughner 

W orkben ch is the Am iga's distin ctive gra phi cs syste m of 
menu s, wind ows and ico ns. It was de signed a ppropri · 
ately for the Am iga's mu ltita skin g environment sinc e it 
lets you visuall y keep charge o f and co ntrol a number 
of things that are happ eni ng "s imultan eous ly" an d 
place s a wide ran ge of decision s and activities within 
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your easy grasp. Sometimes the CLI is more dir ec t, but 
Workbench , be cause of its non-linear, visua l appro ach, 
can make complex operation s as simp le as 
1 .. . 2 .. . cl icks of the mou se, that is. Bein g no Im·er of 
pro gra mm ing and no willing initiat e int o DOS myster · 
ies, when I go to wor k on the Amiga , I usually go first 
to Workbench. 

This article is a user's introdu ction and overv iew of 
Workbench. It is int ended to be a compac t, overall ref· 
ere nce; fo1· more det a il, refer to you r Introduct ion to 
Amiga manua l and the manual add itio n th at comes with 
the versi on 1.2 Enhan cer. Thi s art icle pr esupp oses th at 
you ha ve th e version 1.2 upgrad e; if you don ' t, it 
should be your nex t purchase. And mak e at least o ne 
backup copy of your Workben ch disk for safe keep in g 
(Kickstart and Extra s also), becau se " thin gs'' can hap· 
pen , and do. 

Workbench Terminology 
Ce rt ain obje cts and activi ties ha ve specia l names in 
Workb ench and are used throughout thi s article . The y 
are quit e easy to grasp and remember. O nce the y are 
und erstoo d , followin g through a p rocess will be mu ch 
s impl er. Here's a shon list: 

Click: T his mean s to pres s down a mouse button. 
Double-click: T hi s refer s to clicking twice with the left 

mouse button. T his is the usual method of ope nin g 
Workb e nch windows and of ac tivatin g programs by 
their ico ns. 

Select: T hi s means to click once on some thin g 1with th e 
left mo use butt on. Once selected , obj ects are read y to 
have some oper at io n perform ed on them. I 

I 
I 

Highlighted: When objects (such as icons ) have been 
selected, they cha nge color, or are highli ght ed. 

Drag: This means to selec t something (such as an 
ico n or window) and while continuing to hold the left 
mouse button doum, movin g it to a different locat ion. 

Gadget: Thi s refers to an y box o r thin g upo n which 
you ai·e required to cl ick th e mous e to perform some 
opera tion , make a selec tio n or yes/no·type decis ion. 

R equester: These are ga dge ts in which you must type 
some thing in o rder to pr oce ed with some operat ion. 

Tools: T hese are prog rams that perform some usefu l 
function; the No tepad, Icon Ed ito r, Diskco py prog ram 
and Calcu lator a1·e to ols. 

Getting Around in Workbench 
Mouse, Icons, W ind ows, Drawers 
The right mouse bu tton is for maki ng selec tions from 
me nu s; th e left mouse buu o n is for moving and activat· 
ing things , such as moving, select ing or activating ico ns, 
or moving a curso r. Keyboa rd equ ivalents for these 
functions are as follows : le ft·AL T + le ft·Amiga key = 
left mouse button; right-ALT + ri ght·A miga key = 
r ight mouse butt on . To move the poi nt er by keyboard, 
use e ith er Am iga ke y and the four arrow ke ys. Doing 
this while holding down Sh ift will cause the poi nt er to 
move a grea ter dista nce . .,.. 

ILWSTRATED BY ELIZABETH BRADY 
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Dressing Up Your Workbench: 
Using the Icon Editor 
AREN'T YOU T IRED of clicking on those same littl e 
boxe y drawer s, when you could h ave light bulb s, ro cke t 
ship s, ice crea m cones o r dino sa ur s adorni n g you r 
Workbe nch? Or ho w about litt le tre asur e che sts that 
open when you click on them ? The Icon Ed itor too l is a 
mini graphi cs pr ogram for redrawing all the icons that 
appear on the Workbench. It 's easy LO use, an d a clever 
way to dre ss up and persona lize your Workben ch 
di spla y. 

The lconMerge program th at co me s o n the 1.2 Extra s 
di sk is used along with the Icon Editor to produ ce 
icons that change shape or imag e when selected. (Two 
icons are actua lly "merged" into one , so that when you 
se lect the icon, the a lter imag e ap pe ars; e.g. , the Icon · 
Merge icon. ) l sugg est you move IconMerge to th e Sys-
tem drawer with Ico nEd. The result s to using the se 
programs are str ictly aesthet ic, but it might make using 
Workbench a lo t more fun! 

Loading and saving ico n s are the onl y function s you 
are likely to h ave troubl e with in the Icon Editor. T his 
is because th e reque ste rs th at you type int o for th e 
Load and Save op tions in the Disk menu require that 
you refer to icons in AmigaDOS form. (A little knowl-
edge of CLI typing format will help a lot here.) It's no t 
difficult if you remem ber where th e ico ns are that you 
want to change , and what type tl1ey are. 

Everything In Its Place 
The five types of icons are: Di sk, Drawer , Tool , Proje ct 
and Garbage , wh ich you p ro babl y have see n on th e 
Icon Ed ito r 's co nfu sing intro scree n. Disk and Tra shcan 
icons represent uni que dr awe rs a nd ther efore are 
unique icon s. Disk icons are alway s refer red to as DISK, 
no matt er what tl1e di sk's name is. Sin ce in AmigaDOS 
the internal driv e is DFO: and the externa l drive is 
DFl :, to load or save the intern al di sk's ico n, you type 
DFO:DISK. Type DFl :DISK for load ing or saving the 
exte rnal di sk's ico n . The Tra shcan ico n is ref err ed to 
by name; of co ur se thi s can vary de pendin g on if you 
have renam ed it. The Trashcan icon is, however , in its 
own categor y, and this is important when it co mes LO 
sav ing it , as desc rib ed below . 

Drawer ico ns are referred to by nam e. If th e icon is, 
for exa mple , the System drawer in th e Workbench win-
dow in the internal drive , you would type 
DFO:SYSTEM. If it were an icon for a dr awer you 
named TU RKEYS o n the disk in tl1e external drive , you 
wou ld type DF I :TURKEYS. If an icon is within a 
drawer that is within anJJther draw er, such as th e ot e-
pad ico n in th e Utilitie s drawer in the Workben ch 
dr awe r in th e ex tern al drive , you mu st type 
DFl :UTILITIES fNOTE PAD . The slash te lls the Am iga 

that the last typed name ref ers to an ico n that is witl1in 
the draw er named befo re the slash ; n o spaces are 
used-unl ess, of co ur se, the ico n name ha s spaces (a 
practi ce I do n' t reco mm end ). 

To co nfus e thin gs, you can sub sti tut e a slash for DFO:, 
but not for DF I :. (An initial slash always refer s to the 
system disk, or Workbench di sk, which mu st be booted 
in the int ern al dr ive.) Th e refo re , you ca n typ e /SYS-
TEM/SAY to load o r save th e Say p rog ram icon in the 
System dr awer o n th e Wo rkb ench di sk in the int ernal 
drive. Ju st remember , an icon h as to be referr ed to 
properl y to be saved or load ed ; the program won't load 
an icon if you do thi s wrong , but it will save th ings to 
p laces yo u don ' t want it to , and th is can ca use you a lo t 
of grief. 

From There and Back Again 
Sav in g icon s has a further co ndition , which points up 
the s ignifi cance of recogn izin g ico n type s: Icon s can 
onl y be saved from fram es Lhat had ico ns of the same 
type loaded in to th em. Stran ge but tru e. Th erefo re , a 
frame used to load a drawer ico n can o nly be used for 
saving dra wer ico ns; a frame used for loa ding too l 
ico ns (like th e otepad's ) can on ly be used for savin g 
too l ico ns. Proj ec t file ico n s (like text file icon s) mu st be 
saved from frames wher e Projec t files were loa ded . T he 
Trash can can o nly be save d fro m a wind ow it was 
lo aded into ; likewise for di sk ico ns. Thi s can becom e 
very co nfu sing if you load icon s into th e nine avai lable 
different frame s and move tl1em aro und , or era se, co py 
o r mer ge tl1em into oth er fram es; especia lly sin ce eac h 
tim e you ent er a n ico n's name to load it , you erase th e 
p1·eviou sly loa d ed ico n's nam e from the requ ester. The 
one fai l-safe met hod I have found for keepin g thi s 
straight is to a lways save an ico n fro m the same fram e 
you fir st loa d ed it int o. Thi s is wort h be in g ca refu l 
abo ut (wr ite it dow n): Sav ing ico ns improp erly can 
scrambl e thin gs up in your Wo rkb enc h ; you will ser i-
o usly regr et it if you manage to se para te an icon fro m 
its program , take m y word for it! Again , always use a 
co py of an o rig inal di sk. 

One Plus One Equa ls One 
The IconMerge too l th at co m es o n the 1.2 Extra s di sk is 
used with th e Icon Editor for creating icon s tha t chan ge 
met amo rphi ca lly whe n you cli ck on th em. It ac tu ally 
me rges two ico ns so that tl1e seco nd icon appea1·s when 
th e ico n is selec ted. It is qu ite easy to use and the 
re sult s are great fun. 

Using IconMe rge is simpl e if you remember th e 
rule s. Let 's say you want to crea te a drawer icon tl1at is 
a box th at o pens when you cl ick o n it. Fir st, yo u load 



the drawer icon and redraw it in its frame as the 
"before" ico n- th e closed box-and then save it to its 
p ro per pl ace. Now you create the "af ter " ico n, tJ1e open 
box . The mos t imp onant tJ1ings 10 remember about 
saving th e "a fter" icon are that it mu st be saved in 
exactly the same sized box as the "befo re " icon , and 
you mus t nam e it so methin g d ifferent than the "before" 
icon . You will ha ve noti ced that you ha ve an option 
when sav ing icons: You ca n save th em as entire fram es 
o r as box ed portions of th e fram e with th e Fram e and 
Save feature . If you (as I always do) box ico ns th e size 
you want , you will ha ve to make sure you save th e 
"a fter " ico n th e same s ize. If you don ' t do thi s, th e ico n 
when selected will shift. An easy way to ensur e thi s is to 
save thing s as who le frames , but th is can be a waste o f 
space. I usuall y put "register" mark s in the frame to 
indicate th e size frame I will save, being careful to put 
them out side of the area I want to save. Th is is easy if 
~ou put th e mark s o n th e "before " frame be fore saving 
1t and tJ1en dupli ca te th e fram e and modif y th e co py 
for your "af te1·" ico n. 

Once you have your "after " icon ready, save it to the 
same drawer (or type lo catio n) as its "before" ico n by a 
name othe r than th e name of th e final mer ge d icon; 
e.g., you co uld save it as T URK.EYS.2 if th e" before" 
ico n is TURKEYS. Now leave the Icon Ed itor and act i-
vate IconMerge. Follow th e simp le dir ec tion s: Type th e 
name of the fir st ico n, let's say T URKEYS, and hit 
return; type the name of th e seco nd icon , TURKEYS.2 , 
ret ur n; th en type th e name o f the final ico n you want , 
TURKEYS. When you pr ess return , tJ1e pr ogi-am will 
merge the icons. Now, close and reope n th e draw er 
co nta inin g your me rged ico ns (o r, if it's a d isk icon, 
reb oot) . You will find a loose co py of the "after " ico n, 
whi ch you ca n d iscard or stor e somewhere, if you want 
to use it aga in . If you chan ge th e merged ico n with th e 
Icon Edit o r, you will lose th e "a fter" ico n and will have 
to merge ico ns aga in ; a goo d rea son to sto re those 
loose . ic~ns away in a separat e drawe r. Ma ny funny, 
descnpuve and clever var iations are possibl e witJ1 thi s 
feature. My Workbe nch con tain s do ors that open, faces 
that change , a skinn y cat that grow s fat (th e Exp ansion 
draw er) and o th er bizarre and hum oro us ico ns; I'm a 
co nfessed do odl er al hea rt. 

Icons Away 
Alth oug h it takes some tr ial and error , th e Ico n Editor 
is one of th e more creati vely-oriente d too ls on th e 
Work~ enc h, espec ially when co mb ined with IconMerge. 
Experiment, use your imag inat ion, and you will be 
pleased with th e results th ese sop histicat ed little too ls 
ha ve to o ffer. O 

Icons repr esent d isks and the draw ers, program s and 
file s on th em. Doubl e-cl icking activates them and they 
can be drag ged around , eve n between window s (exclu d· 
ing di sk icons) repr ese nting different d isks. Mult ip le 
ico ns can be drag ged at th e sam e t ime by ho ldin g down 
Shift while you select any number o f icons (th ey will all 
appear hi ghlight e d), and without relea sing the mous e 
button after select ing th e last icon , dragg ing it; all the 
selected icons will move in a group. 

Dra wers ha ve ico ns that whe n activated o pen win· 
<lows. Dr awers mak e it po ssible to gro up and stor e 
tJ1ings of a simi lar natur e together. Th ere fore , too ls 
related to di sks and th e Amiga system com e in the Sys· 
tern drawer; the Notepad and Calcu lator-uti lity pr o· 
gram tools-ar e in the Uti lities drawer. When you place 
an ico n within a window , you have act uall y pla ced t11e 
progr a m that ico n re pr ese nt s within the dire ctory re p· 
re sented by th at wind ow. Drawer s can be put within 
drawers within dr awe rs, etc.; this is equivalent to direc · 
tories with su bdir ector ies with sub-subd irector ies. 
Though it can pr ov ide insight into the way th e Amiga 
handl es thin gs, you neve r need to und erstand th e dire c-
tor y structure dra wers re pre sent to use th em fro m 
Workb ench . Although disk ico ns and th e Tra shcan ico n 
are co nsider ed as repr ese nting drawer s, the y have some 
different propertie s, e.g., they cannot be pla ced withi n 
othe r drawers o r de leted. 

Wind ows in Workb ench d isplay wha t is in a drawer 
or pro vide the fr ames within which some prog ram s 
run. You can easi ly manipu late a wind ow by usi ng that 
window 's ga dgets. To mov e a window , click the Left 
mouse buu on on tJ1e str ipped ba r at th e wind ow's top, 
and d rag the window where you want it. Wind ows are 
sized by dr agg ing the gadge t at a wind ow's bouom 
right. At the top right of wind ows are their back-fro nt 
gadgets: By clickin g on th ese, you place th at window 
behind all oth e rs di spla yed on the screen at that time , 
or brin g it to the front. T hi s allows mult ip le wind ows to 
b~ o pen at on ce and di splayed, as it wer e, in layers; you 
will find you of te n have to move and size wind ows to 
~et at a parti cular wind ow's front-ba ck gadge ts to bri ng 
1t to the front. A gadg et at the top left closes the win· 
dow. Som e wind ows ha ve Scroll Bar gadgets, wh ich 
allow you to visua lly scro ll th e con te nts of the drawer 
in to view, verti ca lly and hor izontall y. Disk window s 
have "fue l" ga uges o n the lef t side to tell you how 
full - or empt y- the disk is. 

When you cli ck in a wind ow, th at wind ow beco mes 
active; only one window is active for input at a time, 
allhou gh numerou s wind ows ca n be active ly di sp laying 
pr ogr am output simu lta neous ly (multitaskin g). You will 
see thi s especia lly when a num be r of wind ows are 
ope ned and you need to mo ve among th em to work; 
when you move to a diff e ren t window , you ha ve to click 
within th at wind ow with th e lef t mous e buu on first, 
befo re you can work in it. If a wind ow has a menu bar 
associa ted with it, it will be d isp layed whe n that wind ow 
is act ive and you press the right mous e button. 

Moving Things 
If you want to mov e somethin g from one place to ~ 
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A good way to 

make new empty 

drawers is to 

duplicate the Empty 

drawer and 

rename it .. 
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anothe r in Wor kbench, simpl y dr ag the th ing to be 
moved to its new locat ion . If you want to move a p ro· 
gram from on e drawer to ano ther, you nee d not open 
the dra wer 's window you are movin g it to; you can sim· 
ply d rag the icon ove r the d rawe1· icon itself. If you 
move somethin g from a d rnwer on one di sk to a dr awer 
on ano ther di sk, a co py will be ma de to pl ace on th e 
destin ation di sk; the ori ginal will remain on the di sk 
you dragged the icon from. Disks can be cop ied in th is 
way also. (See below un de r Di sk O perations.) 

The Workbench Menu Bar 
At the top of the Workb ench scree n is the menu ba r. 

To make me nu selections, you use the right mouse bu t· 
ton and move the point er to the menu titl e. When the 
me nu ope ns, and with the butt o n still held do wn, move 
the po in ter to the des ired select ion, which will beco me 
highlighted; when you release the mouse bu tton , the 
se lection is mad e. If your men u se lect ion opens a sub · 
me nu , continu e into tJ1at menu to the des ired select ion. 
If a me nu selec tion ap pea rs in a ghost form (spott ed 
a nd will no t highli ght ), it indi cates that tJ1e selection is 
unava ilab le for use with whatever you are curre ntly 
do ing. Th e me nu bar itse lf di splays tJ1e availa ble fre e 
RAM memo ry (e.g., if it says 290 16, you have about 29K 
of free RAM). You will not ice thi s num be r rise and fall 
as you open and close thin gs in the Wor kbe nch; it will 
give you a goo d indi cation of how mu ch me mory a par· 
ticular thin g uses. 

Th e Workbench menu ba r has thr ee me nus: Work· 
bench, Disk a nd Special. Below are b rie f descr ipti ons of 
all the op tions con ta ined in tJ1ese me nus. 

Workbench Menu Options 
Open adds an opti onal way of openin g wind ows, d raw· 
ers and progra ms, instea d of do ubl e-clickin g on an 
icon. Simp ly se lect an icon and the n choose Ope n. 
Clos e does the same as the close gadge ts at the to p·lef t 
of windows, exce pt it only works for certain windows; 
try it to find out. 

Duplicate is for dupli catin g di sks, d rawe rs, pro gra ms 
or files. (Dupli catin g di sks is exp la ined in the sect ion 
be low on Disk Ope rations.) To du plicate dr awe rs, too ls 
and files, simp ly select the app ro pri ate icon and the n 
se lect Du plica te. Drawers will be dupli cated and, there · 
fore, everyth in g ins ide them too . A copy will be made 
and named "Co py 2 of ... ," or "Copy 3 of ... ," or 
whateve r the number dup licate it is. A good way to 
ma ke new empty drawers is to dup licate the Emp ty 
drawe r and rename it whatever you want. Rename is 
for changing the names of d isks, dr awers and pro· 
grams. To do thi s, select the icon of what you want to 
rename a nd choose Rename; a req ueste r will app ear 
in to which you type th e new name. When you have 
typed the new name, press ret urn and the name witJ1 
the icon will cha nge . (You can't use a I (slash) or a colon 
in names since these are conve nti ons used by the Ami · 
ga 's opera tin g syste m.) It is also adv isable to avoid 
spaces in names, and, as you will find when icons ge t 
crowded, to avo id long names. Many peop le use con· 

vent ions, such as su ffixes like .txt o r J list, to aid in 
eas ily d ifferen tiating th ings of d ifferen t type, like text 
files a nd program listings . 

Do not Rename the System drawer or the Expansion 
drawe r. T hese dr awe rs are default drawe rs for specific 
p rogra ms and chang ing the ir names will cause tJ1e 
Amiga to fail to locate some im porta nt p rograms . T he 
Diskcopy and In itial ize progra ms resi de in the System 
drawer; the Am iga au tom atically looks the re for them 
and tJ1ey must stay there (don't move the ir icons from 
the System drawer window). Likew ise, the expa nsio n 
dr awer is where "dr iver" program s are st0 red that are 
necessary for using hard -d isk dr ives; the Amiga will 
loo k there for them (if you use a hard d isk) and won't 
fin d them if the dra wer is Rename d. If you Rename the 
Ut ilit ies d rawe r, you will have to change the defa u lt 
loca tion o f the Notepad (since the Amiga will look for 
it there) . 

Info will give you in form at ion abo ut a dis k, d rawe r 
or p rogram if you choose it aft er select ing an icon . lt 
will give you info rmation incl udi ng tJ1e type of obj ect it 
is, its s ize o r how full it is and whet her it is a d isk that 
is copy protec ted o r changeab le, or a program or 
d rawer that is dele tab le. It is also used to change 
defau lt d irector ies for certain programs, such as the 
Notepad. Discard allows you to de lete drawers, too ls 
and files. Simp ly select tJ1e appropriate icon an d 
choose Discar d . You will be warn ed tha t you can't get 
back aga in wha t you discar d. 

Disk Menu Options 
Emp ty Trash is used in co nj un ction with tJ1e T rashcan 
ico n. It is anot he r ap proach, besides Discard , to de let· 
ing thing s. When you drag an icon over the Tras hcan 
icon or into its open window, you have essentia lly 
th rown the item in to the garbage can, but you haven' t 
"ta ken the a-ash out yet," i.e., it is sti ll ret rievab le. You 
can open tJ1e Trashcan window and sna tch ou t any· 
th ing that's currentl y in the re. If you want to discard 
the contents of tJ1e Tras hcan, selec t the T rashcan icon 
and choose Emp ty Trash . You can disca rd a bun ch of 
th ings at once tJ1is way. Rem ember, once you choose 
Empty Tras h , tJ1e thi ngs in the can are forever 
go ne- recycled back into ava ilable mem ory. Initi alize 
must be used before you can store in forma tion on a 
new b la nk d isk. In it ial izing a dis k is describe d in the 
sec tion be low on Disk Opera tions. 

Special Menu Options 
Clean Up is used for organizing the co ntent s of d raw· 
ers. Whe n a drawer is first ope ned , if you select Clea n 
Up, all the icons in it will be put in nice nea t rows. 
(Now you see why short names are p referrab le.) On ce 
your window is all in orde r, you can save the arrange· 
ment with Snapshot . He re's how: While ho ldi ng the 
Sh ift key dow n, selec t all the ico ns you want to save in 
their pos itions. After they are all h igh light ed, go tO the 
menu a nd choose Snapsho t: After a little d isk activi ty, 
the y will stay the way you want them. Of cou rse, you 
will of ten want to arrange icons separa tely-exac tly 
where you want tJ1em-befo re taking a Snapsho t, .,.. 



PROTO-SK--
ACDA -BTC PRO-SK ANALDG TO DIGITAL 
CONVERTER AND DIGI-SCOPE SOFTWARE. 
The ACDA-BTC Proto-SK is a versatile Analog to Digital Converter, 
speciflCally designed to exploit the sophis t icated data acquisition 
capabi lities of the Amiga Computer . 
1. Single channel , configu red speclflCally f0< the Amiga's parallel 

port. 
2. 5,882 samples per second minimum throughput. 
3. Hardware Features: 

A. Selectable input gain of xl and x100. 
B. Output range test and calibra t ion circuttry. 
C. Linear bargraph input level display. 
D. Access indicator. 
E. No external power source required, entirely supplied by host 

Amiga. 
F. Daisy-chained printer connection port . 
G. Parallel port cable to host Amiga . 
H. Attractive practical molded housing case. 

4. Specifications: 
Resolution : 
Total error: 
Throughput rate: 
Clock frequency: 
AID conversion lime : 
AID conversion algorithm : 
Input range : 
Gain range: 
Input impedance: 
DC Common-mode rejection: 

5. Software Features : 

8 bits 
+ - % LSB 
6.8 KHz typ. 
500 KHz typ. 
146 usec max. 
successive approximation 
0-10 V 
input disable , xl. x100 
10 ki lohms 
+ - ~. LSB (FSR) typ . 

A. Complete data acquis ition software package. 
-Full Menu-driven graphics display program . 
-D igital oscilloscope routines . 
-Data acquis ition and lest utility program . 

B. Complete prog ramming informa t ion. 
-Inc ludes C source code and all documentation . 
- Applications suggestions and documentation . 

POSSIBLE APPLICATIONS 
Biofeedback . 
Digital imaging . 
EnvironmentaJ monitoring . 
Security monitoring . 
Remote data collection operations . 
\\:>ice digitiza t ion. 
Quantitative measuremen t and diagnostics. 

Your Amiga A 1000/2000 computer is a sophisticated data acq ui-
sit ion dev ice, USE it that way with the ACDA-BTC Proto-SKI! 

Suggeaied List Prfce : $279.00 . 

.AtDA-8 
migaVie 

AmlgaV lew : 
AmigaView Is a linkable object module library that contains 

macros f0< all Intuition and IOW~evel graphics routines . Use of this 
software can reduce a programmer's time and code space by as 
much as 75% . Any C-language programmer without previous ex-
perience programming the Amlga, can immediately lake full ad-
vantage of all the graphics goodies and the sophistication that the 
Amiga system has to offer without specific training on the Intuition 
software system. 

The following is a part ial listing of features covered by the 
AmigaView interface software : 
• All screen f0<mats (any resolut ion mode and bttmap type) . 
• Al l window formats (any resolution mode and bitmap type). 
• All gadget types (including selectable automat ic mutual 

exclusion I). 
• All menu types and features. 
• All message handl ing (include handling of mult>-lnput messages 

from many windows and screens simu ltaneously). 
• All text rend ering and font usage and display . 
• Al l Image rendering. 
• All Border rendering. 
• All IOW~vel exec drawi ng rout ines. 

CD .... 
PROTO-qBK-------------

ACDA PRO'J0.40K ANALOG TO DIGITAL CONVERTER 
AND D1G1-SCOPE SOFTWARE SPECIFICATIONS 
The ACDA Proto-40K unit is a fast 16-channe l real world interface , 
designed to explott the data acquisition capabillties of the Amiga 
computer . 
1. Hardware Specifications : 

A. 16 Single-ended °' 8 differential Input chan nels, expandable 
to 64 SE or 32 DI. 

B Bipolar, wide input level (10 mV - 10V) range, with galn-
programmabte instrumen tation amplifier . 

C. 40,000 samples per second throughput. 
D. Sequen tial or random mode channel addressing . 
E. Specifications: 

Dynamic Accuracy 
Resolution: 
Uneartty : 
Differential linearity : 
Inherent quantizing error. 
System accuracy: 

12 bits 
+ - LSB 
+ - LSB 
+ - LSB 
+ - 0.03% FSR (G = 1), 
+ - 0. 10% FSR (G = 1000) 

Channel acquisition lime: 15 usec 
ND conversion time : 10 usec 
Throughput rate: 40KHz 
S/H aperture uncertainty : 10 nsec 
S/H aperture delay: 50 nsec 
S/H feedthrough attenuation : 80 dB @ 1 KHz 
S/H droop rate: 0.1 mV/msec 
Channel cross talk : 80 dB @ 1 KHz 
CMRR @ 60 Hz, 1 kilohm unb.:80 dB (G. 1), 

Analog Characteristics . 
Input range : 
Gain range: 
Input impedance : 
Bias current: 
Common mode input voltage: 
Amplif1&r input noise : 
Ampl if1&r output noise: 

Channel-c hannel Input error : 
Temperature Characteristics . 

AID zero drift : 
Ampl ifier zero drift : 

100 dB (G = 1000) 

+ - 10 mV to + - 10 V 
1 to 1000 
100 Megohms: 100 pF 
+ -20nA 
+ - 11 V (max) 
2.0 uV rms, 4.0 pA rms 
0.32 mV rms 
(G • 100, R = 100 ohms) 
+ - 5 uV 

+ - 10 ppm/°C FSR 
+ - 20uV/ °C 
+ - (3uV/°C • Gain) 

Gain drift: + - 30 ppmi°C FSR 
Differe ntial linearity drift: + - 3ppm/°C FSR 

F. Immediate connection to Amiga bus expansion port . Bus-
transparent achltecture permits compatibility with additional 
expansion port pe ripheral devices . 

As an example of the power provided by the AmigaVlew Inter-
face, only fifteen lines of C code are required to open a screen 
and window , create and use six gadgets of any type, create a 
menu system with several menus, ttems and subttems and set up 
a "f0<ever" process ing dispatch loop. Any experienced program-
mer knows that such programming on the Amlga would require 
many pages of code to accomplish the same thing. 

Addltionally, we inlcude an image composi tion tool called 
"Image Tool" which the programmer would use to produce a mult i-
colored image of any size, depth, and resolution. The lmageTool 
is a drawing program that outputs C code files to be used In the 
programmer 's application code. 

Macros add no overhead to your code, AmlgaView being no 
exception adds no overhead to your program. If time and efficie nt 
use of resou~ is a concem of yours and your desire is to 
produce professionally polished programs , you will want to use 
AmigaView In your development projects. 
Suggeated Ret1II Price : $79 .95. Dealer DI.count 2sii.. 

G. Integral power supp ly. 
2. Software Features: 

A. Complete data acquisttion software package. 
- Full Menu-driven graphics display program . 
- Digital oscilloscope rout ines. 
-Data acquisition and test utility progra m. 

B. Complete programming Information . 
-Includes C source code and all documentation . 
-Applications suggestions and documentation . 

POSSIBLE MULTICHANNEL APPLICATIONS : 
Medical diagnostics and biofeedback . 
Electroencephalography (EEG). 
Electromyography (EMB) . 
Electrocardiography (EKG). 
Electrooculography (EOG). 
Galvanic skin response (GSR). 
Cortical evoked potentials (sensory and mot0<). 
Brains tem evoked potentials (sensory). 
Conduction velocity testing . 
Digital imaging. 
Environmental monttorlng . 
Security monttorlng . 
Remote data collection operations . 
Full sound digitization capability . 
Quantitative analogy measuremen t. 

Your Amiga A 1000/2000 computer is a sophis ticated data acqui-
sition device, USE ii that way with !he ACDA Prolo-40KI 
Suggeaied List Price: $1795 .00 . 

Order Info: 
Specify A18B8/28B8 Contig, 
ACOR CORPDFIHION ... 
22f:J Belle Meade Av. 
East Setauket, NY 11733 
(516) 689-7722 

AMisa, Intuition t~adeH.u-ks CoMHode Inc. NY Res. Add 7.5% Sales Tax 
Dealer Inquiries Welcome Ar1igaView1 P~oto5X148H tradeMai-k of Al:.DA Co~po~ation. 

Circl e 341 on Reader Service card . 



Three swaps 

is a nuisance; 

12 swaps 

is torture! 
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instea d of choosing Clean Up. If you want to save the 
loca tion of a disk icon on the screen , se lect it and 
choose Snap shot. To save the size a disk window op ens 
to as well as the organization of its inside icons , open 
the window , Clean Up or arrange the icons, select all 
the in side icon s and the disk icon , then pick Snapshot. 
Th is also a ppli es to draw e r wind ows; if you select a 
dr awe r icon alon g with the icons in its open window , 
the window will henceforth op e n at that size. 

Sometime s you will notice error numbers in Can cel/ 
Retry reque ste1·s or the menu bar. Last Error will dis· 
p lay, in the menu bar, the last error you mad e (on the 
Amiga, that is!), if you want to refresh your memo ry. 
Redraw will redr aw the present screen if som e Work · 
be nch progr am bu g or failu re ha s corrup ted the screen 
di splay. (I have neve r had to use this feature; my 
cras hes always requir e stronger medicine. ) Fina lly, Ver· 
sion simpl y di sp lays in the menu bar the vers ion s 
of Kicksta rt and Workb ench in use by the Amiga at 
that time . 

Di k Operations 
Workb ench gives you two ways to copy a di sk. The 

fir st is in the Workbench menu on the menu bar a nd 
involves making a cop y usin g one drive on ly. Se lect the 
icon of the di sk that you want to co py and then choos e 
Duplicate. (Th is can be don e from an ext ernal driv e, as 
well as the int ern al o ne. ) Dupli cate will cop y the disk in 
stages, requir ing you to swap the To and From disks. 
When you insert the From di sk, the Am iga will "read " a 
sec tion of th e di sk into mem ory and then ask you to 
place the di sk to co py to in the driv e. It the n "writ es" 
the copi ed sec tion to the di sk and pr ompts you to 
re peat the pr ocess- as man y times as it take s, de pend· 
ing on the memory your Amiga has ava ilab le. (With 
512K, usuall y thr ee swaps are required ; with onl y 256K , 
as ma ny as 12 swaps can be necessary if you have o ther 
thin gs takin g up memory space. Thre e swaps is a nui s· 
ance; 12 swap s is tort ur e! No Ami ga should be without 
at least 512K. ) Th e Diskcopy icon in the System drawer , 
you will notic e, simpl y tells you to go to this menu 
selection to mak e a cop y. 

The seco nd method for co pying invo lves two dri ves. 
Thi s is done by dr agging the icon of the disk you want 
to copy over the icon o f a di sk you want to cop y onto. 
Th e disk you ar e copying to, of course , will be totall y 
ove rwritten. Th e Amig a will tell you wher e to pl ace the 
To and Fro m di sks. Thi s is so easy to do , it's a great 
argum ent for having two dri ves. 

New disks mu st be In itia lized , or formatt ed, befor e 
you can store an ything on them. Th is process also will 
e rase the data on a disk and prepare it to re ceive new 
da ta. Initialize is in the Disk menu. To initiali ze a disk , 
se lect the di sk and choose initializ e. You will be warned 
that "all data will be era sed ," and if you select Co n· 
tinu e, the disk will be formatted. Make sur e you wait 
unt il this pro cess is completed before taking a di sk out. 
Th e newl y formatt ed disk will be named "Empt y"; use 
Rename to na me it. It will also alr ead y have a Tr ashcan 
on it; Tra shcans are put there automaticall y and ca nnot 

be deleted. If you se lect the Format icon in the System 
dr awer it will tell you to go to thi s menu select ion to do 
thi s. An Empt y dra wer fro m anothe r di sk can be moved 
ont o the empt y disk a nd dupli cated for new pla ces to 
sto re thing s. 

One fin al note about di sks: Neve r, ne ver, never 
remove a disk o r pr ess the di sk ej ectio n butt o n when 
the di sk dri ve acti vity light is on. You can scra mble the 
di sk th is way and mak e it unread ab le; your on ly hope 
will be the Diskd oc tor p ro gram accessed through the 
CLI (see the art icle o n p. 16) or a th ird-part y di sk 
rep air p rogram. Always wait until the light is out and 
the n wait some more. Or wa it unt il the poin te r o n the 
scree n returns to its nor mal form . 

Workbench Tool 
In additi on to the fun ct ion s perform ed by its me nus, 

Workb ench contain s many too ls that make it eas ier for 
you to work with your Amiga. Th e most importan t o f 
these is Preferenc es . You use Pre fere nces to configur e 
you r system. For in sta nce, you can choose be tween a 60· 
co lumn di sp lay and an SO-co lumn on e, tell the system 
what kind of print er you ha ve and where it is attached , 
and even set the co lo rs o f your Work bench displa y. 
Other fun ction s per for med by Pr eferences includ e acti · 
vatin g the CLI, co nfi guring your serial port , and edit · 
ing you r Workb ench po int e r. 

You can also use Pr efere nces to set tJ1e inte rna l clock 
built into your Amiga. You can then rea d the clock 
using the Clock too l. Th e Menu pro vided with the 
Clock lets you choose be tween a traditi onal clock and a 
digital one. 

Ot her import an t too ls ar e found in so me of the stan · 
dard Wo rkben ch dr awers, spe cifically the Syste m and 
Utiliti es drawer s. In addi tion to the Format and Disk· 
copy too ls mention ed ea rlier , the System drawer con· 
ta in s Say, a speech synth esis progr am ; SetMap , a 
pr ogr am tha t lets you chang e the language of your key· 
boa rd ; a screen -printin g program called GraphicDump , 
a nd the Icon Editor (see the sideb ar on page 76). If 
you 've activated the CLI from Pr eferenc es, the System 
dr awer will also co ntain the CLI too l. 

In th e Utili t ies dr awer you have tJ1e Calculato r an d 
tJ1e Notepad. Th e Note pad is especially int e re stin g 
because it is in effect a mini atur e word processo r. 
Usin g it, you can crea te and pr int do cuments that use 
multipl e fonts and type styles. Not epad is one of the 
more intere sting Workbe nch too ls. 

Closing Up Shop 
Th e Workbench with its tools is a very hand y place 
ind eed to do your work or start your work from . Th e 
Workbe nch make s thin gs easy to find an d use and 
allows you to deci de your own approac h to your work . 
Puttin g the too ls to pr act ical and crea tive use will prove 
to you, over and over , the sophi sticati on o f the Amiga, 
the power and pra cticalit y of multitasking , and the d if-
feren ce in just doing work on a computer and doing 
work o n an Ami ga with style. Th e next t ime you've got 
a job to do, clear a space on your Work be nch.• 
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Executive Control: 
Introduction to the Amigas Kernel 
Behind the Amiga's multitasking software, flexibility and ease 

is a group of complex and powerful low-level routines-the Exec. 

This article is about learning to use the Exec's functions. 

By David T. McCle llan 

A migaDOS is one o f the most powerfu l microcomp uter 
operat ing systems ou tside of Unix. And un like Unix , it 
runs well on floppi es. AmigaDOS is bui lt on top of 
both so phi stica ted hardwar e and a workhor se of a ker· 
ne l, kn own as the Exec. (These are the core system -soft· 
ware routine s that contro l the major function s of the 
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computer.) Th e user-ca llable AmigaDOS fun ct ions, the 
CU and Intuition are bui lt on to p o f Exec fun ct ions 
(file inputl output , for example, uses the Exec trac kdi sk 
de vice handl er). In this article, I cove r mainl y the Exec 
functions, rath er than higher-l eve l AmigaDOS ro utines; 
I will di scuss the se fun ctions from the po int of data 
stru ctur es and ro utin es that the Exec pro vides, and will 
show how you can use them . 

AmigaDOS is a multi task ing operating system, run· 
nin g on top of the multita sking Exec kernel. This corn· 
p licates the Exec's job enormous ly over what a single· 
task operatin g system, such as MS-DOS, has to worr y 
about. At any time, seve ral pro gra ms ma y be contend· 
ing for the same reso urces: CPU time, devices , memor y 
and user-intera ction. Th e Exec has to man age thes e de· 
mand s without lettin g them step all over each other. 

To create a sepa rate task at the CL! level, you use the 
Run co mmand. When thi s is done, the program sta rt s 
and the CLI return s for a nother command wh ile the 
pro gra m is still running; it doe s no t wait until the p ro · 
gram termin ates. A user pro gram in C or another Ia n· 
gu age can do thi s as well, althoug h it tak es a littl e mor e 
work. In the following di scussio n, I'll describe thin gs 
from the point o f view of C; all the data stru ctures I'll 
use are C stru cts o r stru ct pointer s. Firs t, let me de· 
scribe tasks and how they diff er from pro cesses. 

Tasks an d P rocesse s 
To the Exec, a task is a piece of code in memory, with a 
known ent ry point, its own stack a nd a task contro l 

block des cr ibin g it linked int o the kernel's list of tasks 
(more o n lists in a b it). It ca n be alone, o r part of a 
single loaded program that sets up pa r ts o f itse lf (sub· 
rou tin es) as separa te, indepe nd e ntl y e xecuting tasks. 
How ever, tasks that are part of another pr ogra m can 
o nly call on Exe c-level fun ctio ns; only the main pro· 
gram should call Am igaDOS-leve l functions and do 1/0 
witl1 Ami gaDOS de vices. 

A pr ocess is a task with extras : a memory space an d 
process context separate from any other running pro· 
gra m. It is typicall y loaded by ano ther program (such as 
the CLI) and sta rt ed up as a pro cess with Am igaDOS 
fun ctions. A process ca n contain several tasks. What the 
Run co mmand creates is actuall y a sepa rate pro cess. 
AmigaDOS handle s p rocesses and their requ ests; the 
Exec handl es tasks . 

To crea te and start up a task, a pro gra m must alto· 
cate and initializ e a task strucl (desc ribed in the exed 
tasks.h includ e file), alloca te stack space for the task, 
and call the Exec ro utin e AddTask() with the task struct, 
the ad dr ess of the e nt ry po int of the code , and the ad-
dr ess of a termination routine for the task if one ex ists 
(thi s can be Null ). Th is call will lin k the new task in 
with the Exec's curre nt list o f tasks, and start up the 
code. When done, the new task will termina te and de· 
lete itself ; the program tha t started it mus t free the 
stack space and the task struct. The new task and its 
pare nt can comm uni cate via signa ls an d message pass· 
ing, wh ich I'll d iscuss later. 

Besides its own stac k and entr y poi n t, each task has a 
priorit y, and ma y have a nam e . The Exec uses a task's 
priorit y to put the task in th e p roper place on the task 
list, to sched ule how much Amiga time it gets in rela· 
tion to other tasks. The Exec also keeps a variety of 
othe r lists, and so has a gene ralized list stru ctur e and 
ro utin es LO man age lists for the ke rn el and user pro· 

IULJSTRATED BY MARK FISHER 
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grams. Each iLem on such a lisl is ca lled a Node. The 
following exam ple shows the Node struCL as defi ned in 
the incl ude file exec/nodes.h: 
s tr uct Node 
st r ucl Node *In Succ ; /* Pl r Lo next Node i n lis t */ 
struct Node *ln- Pred ; /* Ptr Lo previo us Node */ 
UBYTE ln Type ; /* Type of Node ; the Exec */ 

I * sup ports several and */ 
I* · you ca n defin e more . */ 

BYTE ln Pri ; /'~ Pri ority, - 128 to 127 */ 
cha r *Jn Na me; I* Nam e of Node , can be */ 

/* NULL. */ 
] : 

Every lisl no de has the above Slanda rd node hea der 
and an a rbitrar ily·sized area Lacked on afler il fo r va r· 
ious kin ds o f dala . Whal co mes a fler the heade r is up 
Lo th e Exec and you ; fo r the task list, iL is the rest of the 
task sLrucLUre. Tas ks and processes can do mo 1·e when 
they can commu ni caLe with each ot her. lmer·tas k co rn· 
mu n icat io n allows the prog ramm e r Lo sepa rate ind e· 
pende nL parts of an app lica tion, whi ch can be run 
alo ne, reduci ng ove rhead in the main a ppl ica Lion. Ex· 
amples are dev ice "walchdogs ," which alen th e main 
app lical ion program when devi ce eve nt s occur, and 
serve r Lasks, whi ch perfo rm com mon func tions fo r sev· 
eral use r p rograms. A program usin g a serve r ma kes a 
req uesl and then goes on aboul its bus iness while th e 
server does the reque st. MulLiuse r database syslems like 
Lo do th is tO ga le access tO the database. Th e program 
in LisLing l , tlogger.c, is an example of a se rve r tas k. 

Signals , Messag es and Ports 
Tasks can commun icale in one of Lwo ways: simp le sta· 
Lus informaL ion via the task "s ignal" mec han ism, an d 
more co mp lica ted co m mun ications con ta ini ng arbitr ary 
data with messages. Eac h task is allowed up LO 32 sig· 
nals, 16 of wh ich are usually used by th e sysLem, the 
others ava ilab le for users. A program wishi ng LO allo · 
cale a signal ca lls AllocSignal() , requesLing a spec ific 
signa l num be r (wh ich il may or may no l be ab le LO gel), 
o r more usually 1·eques ting any avai lab le sign al by call· 
ing AllocSig nal() with - I. T he progra m can the n lel 
other tas ks o r th e Exec know what th e signal bit is, 
make 1·eq uesls and wail fo r receip t of Lhe signal, via 
Wa it(), fo r th e reques Ls to be do ne. The single argu ment 
lO Wa it() is the s ignal's bit number; Wait() can wait for 
several s ignals joined toge ther in its argumem , as in: 

Wait (ph o ne_sig I toas ter_ sig I door belLsig); 

To allow tasks to pass back and forth mor·e informa· 
Lion than the simp le yes/no of a s ignal, the Am iga Exec 
provides "message pass ing," a mec hanism whe reby a 
pro gram sets up a message st ru ct, tells th e kerne l to 
pass that str ucl to anot h er p rogra m waitin g for it, and 
waits for a rep ly. Th e rece ivin g progra m does n't have 
Lo be con cerned with where the message came fro m, 
onl y its coments; the sender does not have LO worry 
about how tO alert the receiver (Exec will do th at) . Th e 
mechan isms are sim p le; they prov ide th e bas is of corn · 
mun ical ion for the Lh ree small programs I wrote to 
dem onsl rate th ings in thi s anicle . .,.. 
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To the Exec, a 

device is a set of 

well-defined 

operations that 

provide access to 

some physical 

object (disk, timer, 

gameport, etc.). 
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A pro grnm wishin g LO rece ive messages must set up a 
message "po rt ," which it names with a nam e kn own LO 
progra ms that will send it messag es. T he CreatePon () 
fun ction allocat es a nd in itializes a port , and reLUrns a 
po int e r to the port for the calle1· to use with WaitPort () 
when waiting for messages. Message por ts are kep t on 
Exec lists, so CreatePort () takes a name and a pri o rit y 
as arguments , allocates memory for the port , fills in the 
node heade r with its argume nts and add s the port LO 
the appr opri ate list (publi c o r pri vate, depending o n 
wheth er the nam e is non-null). Sende rs get the Exec ad -
dress for a publi c port by ca lling FindP ort() witJ1 the 
name of the port an d ge ttin g a n addr ess in return. 
Sende rs se t up message po r ts for the receiver 's reply, 
similar to having a telephone at each e nd of a phone 
conver sation. The rep ly port can be public o r pri vate; 
in my exa mple s they are pr ivate. 

A message is a th ree-part data stru cwr e, the first two 
pan s of which a re comm on across all message s. The 
first part is a list Node hea der; the seco nd part contain s 
the rep ly port ad dr ess for the me ssage and the lengt h 
o f the third part . T he third part o f the me ssage ca n be 
any data stru ctur e desir ed, so long as send ers and re-
ce ivers agree on it. See the T logMsg struct in file 
tlogger.h in Listin g 4 for an exa mpl e. 

The basic sequence of calls for a rece iver is: 

m ypo rt = C reatcPo rL (na m c , priority) : 

\o,I aiLPo rt (my port ); 
ne xtmsg = Get Msg (mypo rt) ; 

/* Pr ocess the message ... then */ 
Reply M sg (next m sg) ; 

/* Go back and do it again ... */ 
/* Whe n done rec e ivfog messages , do */ 

Dele t e Por t (m yport) ; 

The sende r, on the othe r hand, do es thi s: 

I* Fill in the message . .. t hen * I 
Put Msg (mymsg) ; 
WaitPort (r eplypo r t) ; 

/'~ Now go on an d do other th ings ... *I 

Input and Output 
Message ports are also used whe n do ing I/O with Exec. 
A prog r am that want s to do Exec-leve l 1/0 mu st se t up 
a message po rt for the 1/0 device LO reply to when a 
requ este d l/0 act ion is comp lete; thi s is illustrated in 
file joymsg.c in Listing 2. To the Exec, a device is a set of 
well-defin ed opera tions that pro vide access to so me 
ph ysical objec t (disk, tim er, game port , e tc.). Each ph ysi· 
ca l device has an associate d d1·iver tJ1at pr ovides tJ1e 
sta nd ard operati ons as well as an y extra device-specific 
functi ons requir ed . A device dri ver ma y supp ort mor e 
than one in stan ce, or "unit, " o f the device. For exam-
ple, tJ1e gamepo rt has two uni ts-the left and right 
mou seLJoys tick ports. Th e Amiga has eleven stand ard 
devices: the tim er , the trac kdisk (flopp y), keyboard, 
gameport, input (keyboa rd an d gameport comb ined), 
console (input and scree n output ), audio , narrat or 
(spee ch synthesiz er), seri al, para llel a nd the print e r de -
vice. A dev ice ca n be a comb inat ion of other devices, 
o r be based on anoth er dev ice. 

To interact with a device, a program must fir st set up 
a message port , in it ialize an IOStdR eq stru ct with 
CreateStd IO (), and open the device with Op enDevice. 
Exec dev ices are named , so to o pen the game port de-
vice for 1/0 a program would do : 

ioport = CreatePo rt(NULL , O); 
io msg = C reateStdIO (ioport) ; 
e rr or= OpenDevice ("ga mepo rt .de vice ", uni t _ numb er, 

io msg, O); 
/* If err or is non- zero , the device 
co uld not be opened for some reaso n. */ 

After o pen ing an Exec device, the lOSt dR eq stru ct is 
used LO communi ca te with the device. The IO StdR eq 
struct is esse ntiall y an extended message stru ct-the 
fir st pa rt is a standard message stru ctur e, fo llowed by 
fields used by the l/0 subsystem. Th is allows tJ1e 1/0 
sub system to use message passing LO commu nicate with 
your program . Acco rdin g to exedio.h, it is: 

stru c t IOStd Req { 

}; 

struct Message io _ Message ; 
str uct Device *io Device ; 
str uct Unit *io Unit ; 
UWORD io Co'iiimand ; 
UBYTE io Flags ; 
BYTE i o - Erro r; 
ULONG io Actual ; 
ULO NG io= Leng th ; 
A PTR io Dat a ; 
U LONG io=._ 0 ff set ; 

The message part and device/u nit po inters ar e set by 
Exec when you ca ll Ope nDev ice(). The io_Command 
field is used LO tell the dev ice which ope ration to per· 
form when you sen d it a reque st with e ithe r DoIO(), 
Sendl O () or Beg in!O (). T he stan dard 1/0 comm ands 
sup port ed by ever y device are: CMD_RE SET (ini tializ e), 
CMD_READ , CMD_WRl TE, CMD_ UPDATE (force in · 
te rn al buffers to be sen t), CMD_ CLEAR (clea r buffers 
instead of send ing), CvtD_S TOP (halt device), CMD_ 
START (restart stopped dev ice, like a pri n ter) and CMD. 
FW SH (abort all pe ndin g 1/0 requests). 1/0 requests 
are queue d LO the device- in a mu lti tasking system thi s 
is an absolute necessi ty- so at an y o ne time severa l may 
be awa iting senr ice by the device handl er. A user pro· 
gram can do its 1/0 in one of two ways: synchr onou sly, 
by qu e ueing an J/0 reques t with Do!O (), which will not 
return unti l the request is done, o r asynchr onously with 
Sendl O(), which will qu eue the request and return im· 
med iately. When using SendIO() , the user pro gra m 
se nd s out the req uest, goes abou t its business, and ei· 
ther checks on the request' s status with Check!O() from 
time to t ime or eve nt ua lly gets to a poin t where it can 
wait on the requ es t to fini sh a nd then calls WaitlO (). 
BeginJO () o pera tes at a lower leve l than DolO () or 
SendlO (), req uirin g mor e kn owledge of the device 
drive r to use. I ts 1/0 may be e ither synchr onous or 
asynchr onous , depend ing o n the device. 

The standard 1/0 rout ines (see "Arr ivals a nd De pa r-
ture s: Input , Output and C," page 67) used in C pro· 
gr amming , such asfopenO, printfO,fputs O, and so on , are 
imp lemente d o n top of Am igaDOS file and console 1/0 
ro ut ines, which in turn ar e bui lt upon Exec funct ions. 



My tutorial p rograms use a mixtur e of the C function s 
(for file 1/0 and comm uni ca ting er ro r me ssages) a nd 
Exec functions for demo nstration pu rposes and for get· 
ting al things C stdio fun ctions can't do. Used with care , 
the thr ee differ e nt layer s of 1/0 can all be called with in 
the same program. 

Interrupts 
Tasks and device handl ers must be ab le to be in ter· 
rupted when certain event s happen , such as when a 
physical dev ice has a pi ece of data that may be lost if 
not gra bb ed qui ck ly, or when a hard ware timer goes 
off. The se are like signals in that they commun icate 
only sta tus information; the y are unlik e signa ls in that a 
program doe s not WaitO for them, but gets interrupted 
when they happ en. Th e re are bo th hardw are interrupts , 
fro m physical dev ices, a nd sof tware int er rup ts, which 
progra ms can send. 

When an interrupt occu rs, it must be ca ught and ser· 
viced as quickl y as possible ; for exa mp le, if the seria l 
port says a byte is read y, the seria l devi ce handler must 
grab the byte and store it in a memory buffer or the 
next byte com ing along will wipe it out. Interrupt s are 
pr ior it ized so that very import ant o nes will be serv iced 
befo re less imp ortant ones; the handling of a low-prior· 
ity interrupt can be int e rrupt ed by the han dler of a 
higher-pr iorit y int err upt. When an interrupt server is 
done, the int e rrupt ed task(s) con tinue wher e they lef t 
off. A user pr og ram can take over hand ling a given in-
terrupt if it has to grab data in the fas tes t way pos sible. 
To do thi s, the pro gra m must set up an interrupt strucl 
with the interrupt number and a po int er to a routi ne 
that will service th e int errupt , and ca ll AddlntServer() 
to add the handler to Exec's se t of int errup t ha ndl ers. 
The routine will be called whenever its int err upt oc-
curs. When the program as a who le is done , it must call 
RemlntSe rver() to tell Exec to take over hand lin g that 
int errup t again. 

Memory Allocation 
All these serv ices requir e memor y for data structures, 
allocated as neede d. Programs ask Exec to allocate and 
re turn memory on an "as needed" bas is, using 
AllocMem() and FreeMem(). When you need a chunk of 
me mory, call AllocMem() with the amount needed and 
it will ret urn a pointer to the memor y; to free it later, 
call FreeMem() with the pointer and the size of the 
me mory chunk . For exa mp le, in the tu tor ial programs I 
alloca te memory for my per so nal message struct (struct 
TlogM sg in file tlogger.h) and lat er free iL with : 

st:ruct TlogMsg *out_m sg; 

out_ msg = (st:ruct Tlog Msg *) 
Alloc Me m (si.zeof(stru ct Tlog M sg), 
ME MF p u B LIC I ME MF c LE AR); 

... I* Use out_m sg to send messages*/ . .. 
FreeMem (out_m sg, size of(st ruct Tlog Msg)); 

If AllocMem() cannot find a piece of memory big 
enou gh to fil l your requ est, it will return NULL, so al-
ways check the pointer you ge t bac k. 

AllocMem() has other featur es, perfo rmed accordin g to 

its seco nd argument (the MEMF _puBLIC I MEMF_ 
CLEAR in the examp le). It can allocate "pu bl ic" me m· 
ory or "c hip " memory (the fir st 512K) o n request . The 
graph ics and audio chip s requir e data stru ctur es they 
use, such as bitmap s or scree ns, to be in chip memory; 
AllocMem() can guar an tee thi s p lacement. Exec will 
tak e memory anywhere in publi c space , thus my use of 
the MEMF_p UBUC bit. AllocMem() will also zero the 
allocate d mem ory if it is passed the MEMF_CLEAR b it. 

Conclusio n 
That 's a brief overv iew of the Exec kerne l, a so phi sti· 
cated a nd powe rful chunk of softwa re. The one facili ty 
I ha ve no t covered directl y is use of the in-me mory li-
brari es for grap hic s, audi o, and so on; the y have bee n 
demo nst rat ed (and will continu e to be demo nstrated) in 
othe r tutorials in AmigaWorld, and the ir use is explained 
in det ail in the Rom Kern el Ma nu a l. The tutor ial pro· 
grams contained in the accompanying list ing demon-
strat e message passing, device I/O and memory 
allocatio n, and indir ec tly show mu ltitaskin g. The re· 
ceive r/serve r p rogra m is tlogger.c; it o perate s by allocat· 
ing a publ ic message port, ope nin g a file and then 
waitin g for me ssages, an d copying them to a file until 
one of the messages is the word "quit. " It the n drains 
off an y rema inin g messages and exits . 

The two sender program s, keymsg.c (Listin g 3) a nd 
joymsg.c (Listing 2), in terac t with the use r to ge t mes-
sages LO send to tlogger (List ing 1). Pr ogr am joymsg waits 
for button presses on a j oyst ick attached to the right 
(rear) gamepo rt ; it will send a message to tlogger for 
eac h o ne it ge ts, and quit after five bu tto n presses/re· 
leases . Keymsg uses C's stdio routine s to ge t tex t from the 
keyboard , which it send s to tlogger. It quit s when the 
user enter s the word "quit, " after first send ing that mes-
sage to tlogger. Include file tlogger.h conta ins the co rn· 
mon message struct used by all thr ee programs, and 
various shared #defines. It also co ntain s the inst ru c-
tions for runnin g the program s and checki ng the 
resul ts. 

Modif y the programs and use them as you want. The 
Exec is fu ll of functi onali ty; be pr ep ar ed to make a few 
mistakes (I did!) , and have fun with it. 0 

Address all author correspondence to David C. McClellan, 104 
Chevron Circle, Cary, NC 27511. 

Listing 1. tlogger.c 

/*----------------- ------------- --------------+ 

#in cl ude 
#incl ude 

tlogger . c 
Logs messages addressed to port named i n 
tlogger . h to file named in t l ogger . h . Used 
in AmigaWorld Exec functio ns Tu torial . 
D. T . McClellan fo r AmigaWorld . Jan . 87 
See tlogger . h fo r running inst r uctions . 

+---------------- ---------- ------------------*/ 
<st dio . h> 
" t l ogger .h " 

/* This defin e s t he data s t r uctures used by*/ 
/* t he three programs, and incid .e n tall y */ 
/* includes th e ne e ded exec . h files . */ 

Listing continued on p. 86 
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lldef i ne TLOG_ INI T_MSG" TLOGGER: s t arting up\n " /* ------ - -------+ 

struct MsgPort *in port ; 
struct TlogMsg *in = msg; 

I* tlogger ' s po r t* / 
I Open Log Fil ej 
+--- ----- - ----- */ 

I* Most recently r eceived message* / 

cha r local_buf[MAX_MSG_TEXT+l); 

I* Local buffe r to copy message text into * / 
I* be fo r e re plying to message and free * / 
I* the c aller ' s message struct . */ 

main () 

FILE * l ogfile ; /* Lo g file fi leptr */ 
UWORD msgle n; 

I* Length of text i n cur rent message*/ 

if ((logf ile = f o pen (TLOG_F ILE_ NAME, " w" )) 
== NULL) 

) 

De letePo r t (in po r t) ; 
pr i n t f ( "t logg er : Cannot o pe n Log Fi l e %s\ n", 

TLOG FIL E NAME) ; 
exit ( -2 ) ; - -

fputs(TLOG INIT MSG, logf i le) ; 
- I* Pu t out my ini t msg */ 

/* -- - - -- ---- --- ---- - -- --------- ----- - --- -- - - - + 
I Loop : Wait fo r, Rep ly to , a nd Log Mes sag e s I 

/* --- -- - -- - ---------------+ +-- ------- - --- -- - -- ------ - ------------------ */ 

I Create and I nstall Po r t I 
+- -- - ---- --- ----- --- ---- - * / 

I* Allocate signal and memory for port* / 

if ((in port = Cre a tePort (TLOG_PORT_ NAME, O)) 
==-N ULL) 

{ /* No room for port*/ 
printf ( "t logg er: Not enou g h memory 

to al lo cate port . \n " ) ; 
exit ( - !); 

CMI Creative Microsystems INTRODUCES THE 
Kickstart rn Eliminator 

and 
RAM Expansion Kit 

CM l's Kickstart " Eliminato r and RAM Expan· 
sio n Kit is an easy way for the use r to g reatly 
increa se the versatilit y of hi s or her Amiga Per-
sonal Computer . By in stalling ROM (Read Onl y 
Memory) into already existi ng locations on the 
Amiga motherboard, you eliminate the tediou s 
loadin g of the Kickstart di sk on every power -
up , an d you make available an additiona l 256K 
of fast RAM . 

Five New Games For The Amiga 

~O CPPOHER ~anction 
GREETlnG TO RUSSIA 

fN5ANfTY FlfGHT §WO PER 

10110 SW Nimbus #Bl , Tigard, OR 97223 (503) 684-9300 
Dealer and Distributor Inqu iries Invited 

Installation requi res some so lderin g. 
Kickstart is a trademark of Comm odore-Ami ga. Inc. Used by permi ssio n . 

f o r ( ;; ) 
{ 

I* Etern al Loop */ 

( voi d ) Wai tPo rt (i n_ po rt ) ; 

/* Wai t f o r a me ssage to */ 
I* come al o ng . */ 
/* It r e t u r ns a pt r t o t he */ 
/ * messag e , bu t we mus t */ 
I* us e Get Msg t o a c tually */ 
I* de qu eue the mes sa ge . */ 

while (( in _ msg = Ge t Msg ( in _ port) ) != NULL 
( 

I* Log t he me ssag e, r eply , c hec k 
fo r en di ng messag e */ 

ms glen = i n_ msg - )ms ghea d . mn_ Len g th ; 
str ncp y (loca l_buf , in_ msg- ) t e xt , ms g l e n ) ; 

Rep lyMsg (in _ msg) ; 
I* a c cess to i t s mess a ge st ru c t an ymor e . */ 

f pu ts( l oc a l bu f , logfile) ; 
if (local _ b-;;-f(msgl e n- 2 ) != ' \n ' ) 

/* Make s ure eac h log messa ge 
/* newli ne terminator . 

f putc ( ' \n ' , l ogfil e ) ; 

has a * / 
*I 

i f ( ! st rn cmp (loca l bu f , 
TLOG QUIT LEN)) -

got o done logging; 

TLOG QUIT MSG, 
- /* -Done * 

/* end while- Get Msg * / 

I* en d fo r ( ;; ) */ 

/* -- ----- ---- -- ---------------- - -----+ 
I Close down Port and Cl os e Log Fi l e I 
+---- -- - - --------------------------- */ 

do ne l oggi ng : 
/* Fi r s t , dr ai n th e po r t o f a ny la t er 

waiti ng messa ge s*/ 
while ((i n msg = GetM sg ( i n po rt )) != NULL) 

Repl yMsi ( in _ msg ) ; -

I* Now fr ee the po r t and a l lied s t uff , 
and c l os e t he f i le*/ 

Del e t ePo r t (i n po rt ) ; 
fc l ose (logfi le ) ; 
ex i t ( O) ; 

Listing 2 follows on p. 88. 
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SPECIAL 

Orders over $60.00 get a FREE 
Publlc Domain Disk containing the 
best utllltles , graphics , gam es. 

BUSINESS ACCOUNTING 
Acquisition . . . . . . . . . . . . . . $209 
B.E.S.T . .. .. .. .. .. .. . . .. . $299 
Financial Plus ... ... ...... $189 
ISGU R Portfolio . ....... . . $129 
Keep Track General Ledger $299 
MIAMIGA Ledger ... ... .... $60 
Nimbu s I Reed . Keeper ... $149 

CINEMAWARE 
Defender of the Crown .. ... $37 
King o f Chi cago ..... .. . ... $37 
S.D.I. ............ . .. ....... $37 
Si nbad . ... ... .... .... .. .. . $37 

DATABASE MANAGEMENT 
dBman . .. ...... ... . . .. .... $99 
LPD Fi ler .......... .... .... $99 
Omega File ................ $63 
Organize .. ... . ...... ...... $67 
Softw ood File II .... ... .. .. . $67 
SuperBase . . .. .. ... ... ..... $99 

LANGUAGES & UTILITIES 
A/C Basic . .. . . .. .. .. .. .. . $230 
A/CFortran . . . . . . . . . . . . . . $230 
Amiga DOS Express ... . .... $26 
Amiga Assembler ... ..... .. $75 
Aztec C Commer c ial 3 .4 . . $350 
Aztec C Developer 3.4 . . . . $225 
Aztec C Profes sional 3.4 . ... 169 
CLI Mat e ... .... ... . ....... $29 
Cross Assemb ler .. .... .. ... $69 
Latt ice C . . . . . . . . . . . . . . . . S125 
Tru e Basic Libraries . ... .... $39 
Amiga Li sp ....... .. ..... $140 
Modul a 2 Commer . . . . . . . . $225 
Professi onal Pak Utlts . . . . $149 
Shell ... . ....... . . .. .. .. .. . $52 
TOI. Modula II Dev. (N.V.) $110 
TOI. Modu la II Sid . (N .V.) ... $75 
Developer Too l Kit ........ . $39 
Tr ue Basic.... . . .. .. ..... $115 
TxEd .. ... ................. $30 
Zing .... ...... .... ... ... .. . $55 
WORD & TEXT PROCESSORS 

Flow , Idea Proce ss ........ . $69 
Go ld Spell .. . . ..... . .. ..... $35 
LPD Writer ........ .. ....... $99 
Miamiga Word ............. $66 
Paper Clip Elite . .. . ....... . $89 
Prowrit e ... . .... . . ......... $89 
Scri bble! 2 .0 ... .•......... . $65 
VisaWrite .... ... . . ..... .. $109 

ENTERTAINMENT 
Advent. Const . Kit ...... .... $28 
Alien ...... . . .. ......... . .. $35 
Archon II ...... ..... ..... .. $35 
Archon .. . ..... . ... . ....... $29 
Art ie Fox ............. . .... $28 
Auto Duel ... .. . .. . .... .. . . $35 
Bard 's Ta le ... . . . ......... . $35 
Borrowed T ime ..... . ...... $29 
Bridge 4.0 . . ........... . . .. $24 
Champ Ship BaseBall ....... $40 
Cha mpShip BasketBall . . .. . $32 
Chess Master 2000 .... .. ... $34 
ChampShip Foot Ball . .. .... $33 
Cham pShip Golf .. ... .... . . $33 
Deja-Vu ........ .... ...... . $35 
Delta Patro l . . .. .. . ...... . . . $20 
Earl Weaver Baseball ..... . . $37 
Faery Tale . . ............ . . . $35 
Famous Course s .......... . $17 
Financ ial T ime Mach . ... .... $30 
Grand Slam Tennis ... . . .. .. $36 
Gueild of Thieve s .. .... ... . $33 
Hacker II .... .. .... .. . . .... $34 
Hac ker ..... ..... ........ . . $29 
Hally 's Proje ct ......... ... . $35 
Holl ywood Ji nk .. .. . . ... .. . $35 
All I nfocom . .. . .. . . . . $26 • $36 
Kin g Quest I . .. ..•..... ... . $35 
King Quest II ..... . ........ $35 
King Ques t 3 ............. . . $35 
Leader Board .............. $30 
Li ttl e Comp . Peop le ..... .. . $35 
Marble Madn ess . .. . . . . ... . $35 
Mean 18 ... . ... .... . ....... $30 
Mind Shadow .......... . . . . $29 
Monkey Busin ess .......... $20 
Ogre ... ......... ....... . .. $29 
One On O ne .. ..• . •• ... . ... $28 
The Pawn .. ............. . .. $30 
Police Quest .. . . . .. .. • .... . $29 
Portal ...... . .. . ........... $35 
Quizam . .... .... .. . ..... . .. $29 
Rogue .. . . .. . ..... . ...... . . $30 
Shanghai ............... . .. $29 
Skyfox ....... . .... .... . .... $28 
Space Quest . . ............. $35 
Star Fleet I ... . .... ...... . .. $40 
Stri p Poker . . . .. .. .. . . .. . .. $30 
Tass T imes Tone Town ..... $29 
Temple of Aphsai .... .. .. .. $30 
Ten th Frame ........... .. .. $30 
To urname nt Disk ....... . ... $17 
Ut ltima IV Avatar ..... . . .... $42 
Utlima Ill .......... ..... ... $44 
Uninv ited (New) . . .. .. .•. .. . $39 
Video Vegas ........... ... . $27 
Winter Games .. .. .. .. . ..... $30 
Wor ld Games . ........ . .. . . $30 

COPIERS 
Marauder II ............. ... $29 
Qu ick Nibble .. . ............ $30 

HOME MANAGEMENT 
2+2 Home Management . ... $65 
Financ ial Cook Book . . . ... . . $35 
Home Inventory Mgr . ....... $30 
Money Ment or ........... .. $65 
PHASAR Home A cct Sys .. . . $69 

COMMUNICATIONS 
BBS PC ..... .... .. .. ... .. . $65 
Digital Link ..... ......... .. $49 
Macro Modem . .. .... .... . . $52 
MaxiC omm .............. .. $37 
Onlin e! . ..... .. . . .. ...... . . $46 

TRAINING 
Flight Simulator II ....... ... $38 
KeyBoard Kadel ....... ... . $30 
Master Type .... ... ........ $30 
Silent Service ...... . ..... . . $30 
Supe r Huey ................ $30 

HARDWARE 
3.5 External Driv e . . . . . . . . $230 
5.25 External Drive ...... . $199 
AMI GA 1000 . ...... ..... $1275 
AMIGA 2000 . . . . .. . . .. . . $1495 
AMIGA BOARD .......... $375 
AT IME Plus .............. . . $55 
AVATEX 300/ 1200 ........ $109 
20-Meg SCSI Hard Drive . $995 
DIG l·V IEW ......... ... ... $143 
Future Sound.. .... . . .... $139 
GENLOCK ... .. .......... $240 
AM IGA Modem 1680 .... . $175 
E.C.E. Midi In ter lace ... . .. . $55 
SIDECAR . . . .. . . .. . . . . . . CA LL 
StarB oard·2 1 Meg 0 / K . . . $326 
StarBoard-2 1 Meg Popltd . $455 
StarBoard·2 2Meg 0 / K . . . $356 
Sta rBo ard· 2 2Meg Popltd . $585 
Sta rBoard Multi Funct. ..... $89 
StarBoard 2 Upp er Deck .. .. $45 
XEPEC Hard Disk Dr. . . . . $895 

EDUC ATIONAL 
Discov ery Math ............ $29 
Discove ry Spell ......... ... $29 
Discovery Trivia . ... .. .. .... $29 
Donald Du ck ....... .. ... .. . $22 
Dr. XES .... .. ...... .. ... . .. $38 
Fi rst Shapes ............... $34 
Kid Talk ......... .. ..... ... $39 
KINDAR AMA ... .. ......... $35 
Linkword French ........... $25 
Linkw ord German ... . . . ... . $25 
Linkw ord Italia n ....... . .... $25 
Linkw ord Russian .......... $25 
Linkword Spa nish . . .... •... . 25 
Math Ta lk ... .. ... . ....... .. $39 
New Tec h Cir Boo k ..... . .. $27 
Senor Tut or .. ... ........... $38 
Spell er Bee .. .. ....... ... .. $39 
Tal ker .......... ... . ... ... . $53 
Ta lking Coloring Book ..... $25 
Winn ie the Pooh .. .... ... .. $21 
A Talk Plus ........... . .. .. $73 

Product .ubJect to evellebUlty. PricH aubject to chen&•· 
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5 Elmwood St. 
Worcester , MA 01602 

GRAPHICS & VIDEO 
Ani mator/Images . ...... .... $99 
Dynami c-Cad . . . . . . . . . . . . $340 
Delux·Pa int ................ $49 
Deluxe Paint II . ... ...... ... $99 
DPAINT ART DISK ......... $25 
DPAINT Art #2 ............. $25 
DPrint Art Disk .... . .. ... ... $25 
Deluxe Print . .... .. ........ $69 
AEGI S Draw Plus . . . . . . . . $175 
Delux Video ......... . .... . $69 
Image s ....... . ............ $29 
Imp act. ...... . ........... $125 

SPREADSHEETS 
Analyze! 2 .0 .......... . ... $100 
BTS The Spreadsheet ... ... $49 
LOGiSTiX.lntegrate ...... $125 
LPD Planer .............. . . $99 
Maxi Plan (new) . . . . . . . . . . $109 
MaxiPl an Plus (N .V.) . . . . . $139 
VIP Professio nal ........... 129 

SOUND & MUSIC 
Inst-Music Data d isk #1 ... . . $25 
Deluxe Musi c .. . ... .. ... ... $69 
Instant Music .... ... . . .. . .. $35 
Music Studio .. ...... . ...... $45 
Pro Stu dio .. .. . .......... $134 
Sonix ... ....... . ......... .. $51 
Sound Sampler ............ $89 

PRINTERS 
Cannon Laser LBP ·8A1 .. $2085 
Okimat e 20 Inter face .. ..... $80 
Oki mate 20 w/ interface . . . $225 
Panasonic KX· 10911 . . . . . . $345 
Star NP· 10 Graph NLQ .. . $249 
CREATIVITY & PRODUCTIVITY 
Ana lyt ic Art ... ... .. . .... ... $42 
Art Gallery I . .... .. . .... ... $25 
Art Gall ery 11 ......... . . .... $25 
D' Budd y .................. $49 
Gizmoz Enha nced ... ....... $49 
Grab b it ... .. . .. ............ $24 
KeyG enie .... .... .......... $35 
Print Master Plus ... . . .. . ... $37 
The Surgeon . .. . ...... .. . . . $43 
TV' Text. .................. $79 
Zuma Font s I .... .. . .. . .... $25 
Zuma Fonts II ...... .. ...... $25 
Zuma Font s Il l .. ....... .... $25 

DISKS 
Sony 3.5 DS/ DD ........... $22 
Sony 3.5 SS/ OD .... ... . .... $15 

ACCESSORIES 
3.5 Disk Label. ....... .... . .. $7 
J itt er Flicker Buster ........ $14 
Mod em Ca bles .......... ... $17 
Teak Wood 120 Cap . . ...... $35 
Teak Wood SOW/ Lock ... .. . $31 
Teak Wood 64 Cap ... ... ... S28 
Hou se Pad ... .. .. ... .... ... $12 
Printer Cable .. ........ ... . $17 
Print Heads .. .. ... . ..... .. . $35 
Screen Clean ............... $7 

Shlppln& Info: c .O.D. Ch•&• only $3 .00 per ahlppln&. W• ship UPS Otound. Air, end 0\'8ml&ht ahlppln& mvelleble. For f•ter dellvMY Mnd C• hter Check, M-y order, or UH MNterCerd or VIH. Pert0nel check• ellow 20 dmys to cl•• · Compeny purch- orders eccepte d. Cell for pttor euthorlutlon . M .. . l'Hldenta •dd 15% HIH tu. 
Ami&• la • tredemerk of Commodore-Ami&•, Inc. 
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Listing 2. joymsg.c 

/*---------- -------------------- ----------+ 
joymsg.c 

Send joystick i/o event messages to 
tlogger . Each button press and re -
l ease and timeout is sen t as a log 
message to tlogger. 
D. T . McCle ll a n for AmigaWorld. Jan . 87 
Se e tl ogger . h f or runn i ng instructions. 

+----------------------------------------*/ 
#incl ude " tlogger.h" 
#i ncl ude (dev ices /gamepo rt.h > 
#i ncl ude ( devices/inputevent.h > 

/*--------+ I Defi nes I 
+--------*/ 
/* J oystick i/o timeou t - 30 seco nd without a *I 
/* trigger (30 seconds* 60 ticks per second) *I 
#define JOY_TIMEOUT 30 * 60 

·f* Message text and lengths . Lengths include 
trailing \0 whi ch C automatically adds. */ 

/* Initial ization message*/ 
#define JOY INIT MSG "J OYMSG: starting up\n " 
#define JOY= INIT = LEN 21 

/* Termination message*/ 
#define JOY QUIT MSG "J OYMSG: done; see you l ater\n " 
#define JOY= QUIT= LEN 33 

/* Button down message* / 

A 1000 Expans ion Chassis $699.00 
5 ex pansion slols 
135wott pawe< SUPOIY 
Zonoc~IOle 
Roomtorup 101ourc,rive s 
Safe ·nel'I· Amigo lnte,connect 

"Hard Disk Controller $300.00 
TINO ST!:a> hetO disk onves 
md two floppy dlSlc doves 

RAM Board $799 .00 
Twomeg of "lerowoit s,01es· 
VLSI confroler 
Low noise muttHoyer PCB 

Prototyping Card $49.00 
f_xlenderCa rd $49.00 
\ 56.1( Memory Mod ule $ 109.00 

"ETHERNE"T Controlle r Card $699 .00 
H;gh petfooncnc e SIOn<lOrd ono 

Cneoperner COl'Y'IOCIM 
Side ITIOU'\t vers,on ovoloblo 

"AM/GA NFS $ 14 9.00 
Futl~men1o tk::inot 
lndusTry s1ond0rd netwof1< 
t~ systems pco1ocot 

•ARCNE"T Con trolle r Card $425.00 
lOWCOS1 
General~ 
Stde mOU"lt vet'5IOO ovo io~ 

.ANE"T 
Atcnet sonwo·e pockogo 
A1Am1Qonerwor1< 
Fole snomg/Remo1e pnnl 

"These raduc ts a re ova l/abl e for the Aml a A20 00. 

'if(}{}&~©&~& ••• 

i:!AMERISTARTECHNOLOGIES 1Nci:! 
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P.O. Box 41 5 
Hauppauge, N .Y. l l 788 

(5 16) 7243344 
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#define BUT DN MSG 
#define BUT- DN= LEN 

"JOYMSG: but t on DOWN (closed)\ n" 
30 

I* Button up message* / 
#define BUT UP MSC " J OYMSG: button UP (open ) \ n" 
#define BUT=UP=LEN 26 

I* Timeo ut message*/ 
#define TIMEOUT_MSG "J OYMSG: bu tt on timeout\n" 
#define TIMEOUT_ LEN 2 4 

/*--------------------+ I Global Data Structs I 
+--------------------*/ 
struct 

stru c t 

st r uct 

struct 

struct 

struct 

I nput Eve nt *joy _ i o_bu f f; 
/* Buffe r for i/o event data*/ 

IOStdReq *joy _ io _ms g ; 
/* I /O Message*/ 

MsgPort *joy _ io _ port ; 
/* Gamepo rt i/o r endezvous po r t*/ 

MsgPort *o u t_port ; 
/* t l ogge r' s port*/ 

MsgPort * repl y_ por t; 
/ * Msg repl y port*/ 

Tlo gMsg *out _ msg ; 
/* Message to tlogge r */ 

/*------------------------------------- ------------+ 
Cl ose Up Sho p Flags and Cont ainer . These f l ags 
are set in close flags by the initialization 
code , and used by the clo se _ up_shop rou tine to 
determine what ne eds to be do ne on termination 
of joymsg . * +--------------------------------------- ---------- I 

Listing continued on p. 90 

Attention 
Subscribers 

We occasionally make our mailing list available to 
other companies or organizations with products or ser-
vices which we feel might be of interest to you. If you 
prefer that your name be deleted from such a list, 
please fill out the coupon below or affix a copy of 
your mailing label and mail it to: 

CW Communications / Peterborough 
Amig aWorld 
PO Box 868 
Farmingdal e, NY 11737 

Please delete my name from -nailing lists sent to other 
companies or organizations. AmigaWorld 

City _ _ _____ Stat e __ _ Zip - ---- -



Software Digest Subscription Form 
YES. I wou ld like lo order ... 
D Th e cur renl issue or Sofrware Digest 

$8.95 plus $1.00 for pos 1age and handling. 
D A half-year sub scriplion , 6 issues ($6.95 per issue) 

$41.70 p lus $6.00 for po stage and handling . 
D A fu ll-yea r subscripli on, 12 issues ($4.95 per issue) 

$59.40 plus $12.00 for posiage and handli ng. 

Name 

Addre ss 

Ci1y S1a1e 

Plea se print. 

Zip 

Please make check payable 10 Software Digest and mail ii, along wi1h 1his s11bscrip1io11 form , 
to Sof tware Digest, Subscr iption Service, MIT Branch P.Q Box 315, Camb ridge, MA 02139. 
Please a llow four 10 six weeks for deliver y. 



PCLOJr - PCLO - PCLOplu s 
Printed Circuit Layout systems for the AM IGA computer 

Not just more PC CAD packages: These programs are REALLY FAST, fully 
interactive, and easy to learn! Designed by PC layout artists and electronic 
engineers. These programs offer the highest performance and best 
selection of features for the typical engineering environment. Our "bug" 
free software works with the AMIGA's high-performance hardware to give 
you fast. accurate results. Give us a call today and see how our CAD 
products can make your designs faster, easier, and less expensive to 
create. Be sure to ask about our new Schematic drawing system! 

p p p p 
C I C I 
L u L u 

r O s r O s 
1--+--+--i Upward Compat ible 

Semi-automati c routing 
Trace Yield 

t--+--+-·~ Auto Dip/S iptPlng rid 
t--+--+-·~ :i~s:~;~~pace 

U tilizes color 
Area rolat lon 
Area inversion 
Global trace follo wing 
Su rface stretch 

• HI, HP, Gerbe r Plo ller s 
• Auto IC pin identi ty 

Plotte r driver SO URCE 
Postprocessor SO URCE 
Fully mu ltitas king 

• Corner clip and fill 
10 area memor ies 

• Fabricat ion shc.1r lines 
• NOT COPY PROT ECTED 

1--t---t- •, Two types o l ArcaF ill 
l--t--+-•--1 2 lines between pads 

N-Laycr copabili ty 
• • Objec t libraries 

• • • Multiple pad types 
• Multiple pad sizes 

,_4-..._-< Block opera tions 
• 3 measurcmen l types 

• • Layer da ta swappin g 
• • Magnifi cation (zoom) 

Dot ma1rix chcckprint 
Suppon s hard drives 

• Uses 640 by 400 mode 
• Workahe ad capability 

l--t---+-•--1 Full UnDo capa bilily 
• • • Very easy to learn 

• 45 degree turns only 
• Menu/ M ouse/ Koy dn ven 
• Show plot corrections 

• • Full fac tory supporl 

569.95 (PCLOjr) 5199.95 (PCLO) $499.95 (PCLOplus) 
Functional Sample disk 585.00 (Credit towards purchas e) 

PCLO / plus / jr (c) SoltCircuits, Inc. / Amiga (c) Commodore , Inc . 

First In A Serle s Of Engineering Wor ksta tion Product s From 
SoftClrcuits Inc ., 701 NW 13th Street, Suit e C-4 

Boca Ralon, Florida 33432 (305) 368-7024 
Circle 382 on Reader Service ca rd . 

The SURGEON for AMIGA 
-A surgery slmulalion game wilh color graphics and 

sound ! ! 

Have you ever wanted to try your hand at being a surgeon? The sk ill, the 
pressure , the split-sec ond life or death decisions , this program has it all. 
Operate in real time and deal with the comp lications of the su rgery. Keep an eye 
on the EKG monitor and the patient's blood pressure wh ile you exccrcise your skill. 
Feet the satisfacti o n of a succes sful operation !! 
The SU RGEON Is a lso educa tional!! While performing the su rgery you will 
leun the parts of a human body, medical terminologies and the steps invo lved in 
a surgical operatio n. 

For more Information or ror order call .... 
ISM, Inc. 

P .0 .Ilox 247 
Phoenix, MD 21131 
Pb: {301)-666-2672 

M1ci 11toah vcn.ioa 1.bo , va.Ja.bl6. V'•o ltd Mastcrca d acorptod 
,t.moa b. a rf!0$1etod tade rnMk ofCOIM'IOdo'e-Arnoa,he. 
Thi SURGECN b a reQOertd t~ cl ISM.re . 
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Price $60 00 
~-Mnmi..m512K.-dK.S 1..2 
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#define CL REP PORT 
#de f in e CL- J OY-PORT 
#define CL-OUT-MEM 
#define CL-JOY- STDIO 
#define CL- JO Y-DEVICE 
#defin e CL- GAME TYPE 
#define CL=JOY_BUF 

OxOOOl 
Ox0002 
Ox00 0 4 
OxOOOB 
OxOOlO 
Ox0 0 20 
Ox0 040 

unsigned l ong c lose flags = 0 ; 
I* Fla gwo r d us ed by i n itializ at ion * / 
I * a nd c l ose _ u p_ s hop r outi ne . */ 

/*-- ------------- -+ 
I Call e d Rou tines I 
+--- ------ ----- -- */ 
extern stru c t I OStd Req *Cr ea t eS t dI O() ; 

main() 
( 

stru c t GameP o rt Tri gg er b u t ton ; 
int butt on_ c o un t ; 

/ *------------------ ---- --------- -- -------- + 
I Open messa ge ports ; set u p mess a ge st ru ct I 
+------- ---- -- --- -------------- ---- ---- --- */ 

if ( ( out po rt= Find Po rt ( TLOG PORT NAME)) == NULL) 
( - - -

pr int f ( " joy msg : Can not f i nd t logge r ' s po r t . \ n" ) ; 
exi t ( -1 ) ; 

if ((re ply_ po r t = Creat e Po r t ( NULL , O)) == NULL) 
( 

printf ( " jo ymsg : Can not a ll oca t e rep l y port\n " ); 
close up s ho p() ; 
exit (- 2); 

) 
c l o se_fl ags I= CL_REP_PORT; 

/* Allocate a n d i n i t messa g e st r uc t */ 
if ( (o ut ms g = (s tru c t Tl ogMsg * ) AllocMe m ( s iz eo f 

( s tr uc t Tl og Msg) , MEMF_ CLEAR I MEMF_P UBLI C)) 
== NULL) 

pr i ntf ( "j oy msg : Ins ufficien t me mory 
f o r my mess age . \n " ) ; 

close up s ho p () ; 
ex it ( - 3) ; 

) 
close_fl ags I= CL_OUT_MEM; 

I* In i t ia l i ze messa ge inv a r i ant s*/ 
out _ msg- )msg h e ad . mn_ Node . ln _ Type = NT_MESSAGE; 
o ut_msg - )ms gh e a d.mn_Repl yPort = re p ly _ port ; 

/*--- -------------------------- --------- -------+ 
I Setup i /o data st r uc t s , open ga me po r t device I 
+---- --- --------- ----- -------------------- ---- */ 

if ((joy _ io_p o r t = Cr ea t e Po r t ( NULL, 0 ) ) == NULL) 
( 

) 

printf("joyms g : Cou l d not cr eat e 
mes sage po rt for i / o\ n" ) ; 

close u p s ho p( ) ; 
exit (-4); 

close _ flags I= CL_J OY_ PORT; 

if ( (joy_i o_msg = Create StdIO(joy _ i o_p ort ) ) == NULL) 
( / * Se t u p i/o req ue s t block to t alk t o gamepo r t */ 

pr i n t f ( " j oyms g : Could not set u p 



} 

i/o req uest block\n " ) ; 
close_ u p_ shop () ; 
exit(-5) ; 

close_flags I= CL_J OY_STDIO; 

if ((Ope nDevice( " ga meport.device ", 1 , 
joy_io_msg , O)) != O) 

I* Ope n r ight game port (number 1) */ 
print f ( "joy m s ·g : Co u 1 d not open 

) 

gameport device \ n" ) ; 
close_u p_shop (); 
exit( - 6); 

close _ flags I= CL_JOY_DEVICE ; 

if ( joy io type (GPCT ABSJOYSTI CK) ! = O) 
I* Set - gamepo rt device type to jo ystick */ 

) 

printf( " joymsg: Could not set type of right 
gameport\n") ; 

close_up _ s ho p () ; 
exit ( - 7) ; 

close_flags I= CL_ GAME_ TYPE; 

I* Set the bu tton i nf o*/ 
joy io msg- ) io Command = GPD_ SETTRICGER; 
joy=io =msg - ) io=Lengt h = 

sizeo f (s tru ct GamePortT rig ge r ) ; 
joy io msg- ) io Data= (APTR) &button; 
button : gpt Keyi = GPTF CPKEYS + GPTF DOWNKEYS· 
button . gpt - Timeout = JOY TI IEOUT; - ' 
button.gpt=XDelta = 10 0 ;- /* Large moves*/ 
bu tton . g p t _YDelta = 100; 

if (DoIO(joy _ io _msg) != O) 
( 

printf ( " joy msg : Cou ldn't set 
gameport tr igger type \n " ) ; 

close_up_shop () ; 
exit (-8); 

if ((joy_io _ buff = (s tru ct InputEvent *) 
AllocMem (sizeof (st r uct InputEve n t) , 
MEMF_ CLEAR I MEMF_PUBLIC)) == NULL) 

printf ( " joymsg : Could n ' t a ll ocate 
input buffer\n") ; 

close up shop () ; 
exit ( - 9); 

close_flags I= CL_JOY_B UF; 

/*---------------------------+ 
I I n itial message to tlogger I 
+---- ------------ --- --------*/ 

strcpy ( out msg-)text , JO Y INIT MSG) ; 
out_msg->msghead . mn_Len gth -= JOY INIT LEN; 
PutMsg (ouc _ port , out_msg) ; - -
(void) WaitPort ( r e ply_ po rt); 

/*-- ---------- --- ---------- --- -------- ----- ------ -+ 
Loop , waiting fo r I/0 events and sending messages 
on t hem to tlogger until button is hit 5 times . 

+--- ------ ---- --------- ----------- ---- --------- --*/ 
button co u nt= O; 
fo r (; ; ) 
( 

I* Ge t one i/o event each Se ndio to t he gamepor t */ 
I* We are igno r ing joystick movement , available */ 
I* by l ooking at joy io buff-)ie X and ie Y· */ 
I* we just c atch bu tton-events and timeouts '. */ 

jo y_io_ms g- )io_C ommand = CPD_READEVENT; 

Circle 350 on Reader Service card. 

Convens C64/C128 Files to the Amiga! 
DISK-2 -DISK '" from Central Coast Software makes it easy and convenient 
to transfer C64/C128 files to and from the Amiga. DISK-2-DISK programs 
the Amiga model 1020 external 5.25" disk drive to read and write 1541/4040 
and 157011571 disk formats including 1541 "flippies". You can even format 
a 1541 or 1571 diskette on your Amiga! • DISK-2-DISK converts Commod-
ore/PET ASCII to AmigaDOS standard ASCII and vice versa. Use DISK-2· 
DISK to transfer word processing text files (such as PaperClip, SpeedScript 
and Pocket Writer) to and from the Amiga for use with popular Amiga word 
processors. • DISK-2-DISK includes a utility to find and flag dialect differ-
ences between Commodore Basic and Amiga Basic files. • DISK·2·DISK 
includes VALIDATE BAM and CHECK DISK utilities. VALIDATE BAM verifies 
the directory structure of the 1541/1571 diskette. CHECK DISK reads every 
block of a 1541/1571 diskette to detect diskette errors. • DISK- 2 -DISK 
sells for $49.95 plus $3 shipping and handling. CA residents add 6% sales 
tax. Telephone orders welcome. Dealer inquires invited. e II 

Central Coast Software™ 
268 Bowie Drive, Los Osos, CA 93402 805 I 528-4906 

T1ademarks. Am,ga. Am,gaOOS, Commodore,Am,ga. Inc • PaperCl,p, Banerres lnc,uded. Pocke1 Wrrier. 
o,g,1al Solutions. Inc . OISK·2·01SK. Cen1ra1 Coast Sollwarc. 

Circle 376 on Reader Service ca rd. 
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Complete Data Automation, Inc. 
s42 9s 

561 N. MAIN ST. - YREKA, CA 96097 Plus 2_00 shipping & handling 
Phone: (916) 842 -3431 Caht res add 6% sales Jax 

Circle 385 on Reader Service card . 

Raclf Solid. 
Rock solid hardwa re for your Amiga. 

high performance disk controller • expansion chassis 
.5. I. 2. 4. 6. and SM memory boards • IS-month warranty 

Boards available ror the 2nd-genera1ion Am1ga. 

For more 1nrormat1on contact ASDG. Inc. • 12011 540-9670 
280 River Road Surte 54-A Piscataway. NJ 08854 

Circle 388 on Reader Service card. 
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joy_io_msg-)io_Data = (APTR) joy_io_b u ff ; 
joy_io_m sg - ) io_Length = 

sizeof(struct InputEvent) ; 
joy_io_msg- ) i o_ Fla gs = O; 

Send IO ( joy _ io _ msg); 
(vo id ) WaitPort (joy io port); 
(vo id ) Ge tMs g (joy _ io _por t) ; 

if (joy io buff- >i e Code == IECODE LBUTTON) ( - - -
strcpy (out_msg - )t ext, BUT DN MSG); 
out_msg - )msg head . mn_Length = BUT DN LEN; 

else i f ( joy io buff-)ie Code 
( IECODE_LBUTTON-+ IECODE_UP PREFIX)) 

strcpy (o u t msg- )t ext, BUT UP MSG) ; 
out_msg - )msg head . mn_Length- BUT UP_LEN ; 
bu tton _count++; 

el se /* Tim e out*/ 
( 

strcpy (out msg- >t ext, TIMEOUT MSG); 
out _ msg- )ms g head.mn_Length = TIMEOUT LEN; 

PutMsg (out port , out msg); 
(void) WaitPort (reply_port); 

if (b u tton count>= 5) 
br eak; -

/*------ - -------- --- ---------- + I Send final message and quit I 
+-- ------- -- --- --------- - -- - - */ 

strcpy (out _ msg- ) text, JOY_ QUIT_ MSG) ; 
out_msg-)msghead . mn_ Length = JOY_ QUIT_ LEN; 

PutMsg (o ut_port , out_msg) ; 
(void) WaitPort (rep l y_port) ; 

c l ose u p sh op() ; 
exit ( O); 

close up shop () 
/* -Close up and deallocate all things*/ 
I* allocated/o pe ned . */ 

if ( close _ flags & CL_GAME_TYPE) 
(void) joy _ io _ type (GPCT_ NOCONTROLLER); 

if (close flags & CL JOY DEVICE) 
CloseDevi ce(joy _io_msg); 

if (close flags & CL JOY STDIO) 
DeleteStdIO(joy _ io _ msg ) ; 

if (close _ flags & CL_REP_ PORT) 
Dele t ePo r t (rep l y_port); 

if (close _ flags & CL_JOY_ PORT) 
DeletePo r t (joy _ io _ port); 

if (close _ flags & CL_OUT_MEM) 
FreeMem (o ut_ msg , sizeof (st r uct TlogMsg)) ; 

if (c l ose_flags & CL_JOY_BUF) 
FreeMem (joy _ io_buff , 

sizeof (struct InputEven t ) ); 

int 
joy_io_type (gam ep or t _t ype) 

/* Set ty pe of device a t tac hed to */ 
/* right game port . Used i n two */ 



I* part s o f joym sg . 
SHORT ga meport _ typ e ; 

BYTE iobuff; 

joy io msg->i o Command= GPO SETCTYPE; 
j oy-i o-m sg - )i o- Length = l; -
j oy=i o=msg- )i o=Data = (APTR) &iob uf f ; 
io buff = ga meport _ type; 

*I 

I* Send the set controller t y pe message to the */ 
I* ga meport device han dle r. */ 

Se ndIO (joy io msg); 
Wa itP o rt(j oy io port) ; 

I* Check for errors, r et urn any to ca ll e r */ 
GetMsg(joy io port); 
return ((int) -jo y_ io _ msg- >io_Err o r); 

Listing 3. keymsg.c 

/*------------------ -- ----------- -------- ---+ 
keymsg.c 

Program to read messages from con sole 
and send them to tlog ger to be lo gge d. 
Quits after gets and se nds st r ing d efine d 
by TLOG_QUIT_MSG to tlogger. 
D.T.McClell a n for AmigaWorld. Jan . 87 
See tl ogger. h for r unning instr uctions . 

+------------------------------------------* / 
#inc lude <s tdio.h > 
#include "tl ogger.h" 

I* Th is defi nes the data st ru ct ur es used by */ 
I* th e three program s , a nd incidentall y */ 
I* includes the needed exec . h file s . */ 

/*--------+ I Defines I 
+--- ----- */ 
#define KEY INIT MSG "KEYMSG sta r ti n g up \ n" 

I* Initial msg *I 
#d efine KEY INIT LEN 20 

I * Len g th o f message in c lude \0 *I 
s truct MsgPort * repl y po rt; 

I* Po rt for tlo gger to reply to*/ 
st ru ct MsgPort *out por t; 

I* tl ogger 's port*/ 
struct TlogMsg *out_msg; 

I* Message to se nd */ 

main () 
( 

/*--- -------------------- ---- ---------+ 
I Get add re ss of t l ogger' s por t, se nd I 

start u p message t o it . 
+-------- ------------------- ---- ----- */ 
if ((o ut po r t= FindPort (TLOG PORT NAME)) == NULL) ( - - -

printf ( " keymsg: Ca nnot f ind tl ogger's port. \n " ) ; 
exit ( -1 ) ; 

i f (( r e pl y_port = Creat ePo r t (NULL, 0 ) ) == NULL) 
( 

} 

prin t f ( "k eymsg: Ca nn ot allocate rep ly port \n " ); 
exit ( -2 ) ; 

/* Allocate and init message s tr uct */ 

AMIGA SPECIAL IN MONTANA 

Amiga Computer - Amiga Monitor 
256K Expansion Cartridge 

Cables & Mouse 
PLUS FREE SOFTWARE 

Graphicraft - Textcraft 
and eight more great programs . 

NOW AVAILABLE-Genlock , Sidecar Kick 1.2, 
Superbase , and the fantastic publishing 
system-PageSetter "' 

Circle 386 on Reader Service card. 

90 1 · 14th St. No. 490 No. 3 l st St .. Suit e 110 
Great Falls . MT 59401 Billings . MT 5910 1 

Phone (406) 76 1-5076 
caJ l Evenings 406·761 ·5076 for 

FREE Cus tom er Service 
~Sc u u b • ~1 l.1te:ttd tnMkmark of Ookl Obll Inc. 
AMIOA , •• tt,rlll<ttd lt'Mkmark o( CommOdoff/ AM.IOA Inc . 

To Order 
CALL FOi\ fl\EE CAT!llOGtJE 
CREDIT CAl\05 vmmro 
800-232-6342 
INSIDE UTAH 601·7~2·2642 

We beat any 
advertised price. 

MEGATRONICS. INC. P.O. DOX 3344. LOGAN. UTAH 64321 
Circle 387 on Reader Service card. 
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Hors d'oeuvres 
Unique applications, tips 

and stuff 
You may be using your Am1ga at work. you may be using 

1t at home. or you may be using 1t 1n the back seat of your 
car. but 1n some way or other. you are going to be using 
your Am1ga in a slightly d1tterent way than anyone else You 
are going to be running across hnle things that will help you 
to do something faster or easier or more elegantly. 

Am,gaWorfd would like to share those shoncuts. ideas. 
unique applications. programming tips. things to avoid . things 
to try. etc .. with everyone. and we'll reward you for your 
effons with a colorful. appetizing. ottic1al Am ,ga World T-sh1n 
(Just remember to tell us your size ) 

Send 1t 1n. no maner how outrageous. clever. obv ious. 
humorous. subtle. stupid . awesome or bizarre. We will read 
anything. but we won' t return 1t. so keep a copy for yourself. 
In cases of duplication. T-shirts are awarded on a first come. 
first serve basis 

So. put on your thinking berets and rush those sugges · 
t1ons to 

Hors d'oeuvres 
AmigaWorld editorial 
80 Elm Street 
Peterborough, NH 03458 

AMIGA SYSTEM 
Computer 
RBG Colar Monitor 
256K RAM Expansion ....... . $ 1075.00 

A 1010 External 3.5 Drive. 

Amiga Modem 

Amiga 2000 

Side Car 

Amiga 500 
Compu te r Sp ec i a l ti es 

112 East Th a ch 
Auburn, Alabama 36830 

(205) 821-8087 

199.00 

159.00 

1125.00 

CALL 

CALL 

94 Special Issue 1987 Circle 381 on Reader Service card. 

i f ((o ut_msg = (st ru ct Tl og Msg * ) Al loc Mem (si ze of 
(st r uc t Tlo gMsg) , MEMF_ CLEAR I MEMF_PUBLIC ) ) 
== NULL) 

( 
p r int f ( " k e ymsg : I ns u ffi cien t me mo r y 

for my mess a ge . \ n" ) ; 
Del ete Po r t ( r e pl y po rt ) ; 
exit ( -3) ; -

/* I n i t i al me s sage * / 
out_m sg - ) msgh e ad . mn_ Node . ln_T y pe = NT_MESSAGE; 
ou t_ msg - >msg hea d. mn_ Rep l yPo r t = re pl y_p or t ; 

st r c py ( out ms g- >tex t , KEY INI T MSG) ; 
o u t _ msg - ) msgh ea d . mn_ Len g t h-= KEY_ IN I T_ LEN; 
Pu t Msg ( out _p o r t , o ut _ msg) ; 
( vo i d) Wait Po rt (r e ply _ po r t) ; 

/ *-- - -- ----------- - - -- -- ---- - ---- --- ----------- -+ 
I Loop , r ea di ng mes sages f r om keyboa rd , se nd i ng I 

t h em t o tl og ge r. 
+------- - - ----- -- -- -- --- - - --------- - ---- -- - --- -*/ 
f o r ( ; ; ) / * Loo p u n t i l use r t y pe s in qu i t messa ge *I 

( 
pr i n t f ( " Next Message > " ); 
gets (o ut _ msg - >t e xt ) ; 
o u t msg- ) msgh ea d . mn Len gt h = st r len (out _ msg - ) tex L) ; 
Pu t Msg ( o u t _ po r t , ou t _ msg ) ; 
(v o id) Wait Por t ( r e p l y_ po r t) ; 

if ( ! strncmp (o ut ms g- >t ex t , TLOG_QUIT_MSG, 
TLOG QUIT LEN) ) 

br ea k; / * Done ! */ 

/* e nd f or ( ;; ) */ 

1~- - ------ - - - --- + I Cl os e u p s hop ! 
+----- - -------- */ 

l 

DeletePo r t ( r e p ly _p o r t) ; 
e xit ( 0 ) ; 

Listing 4. tlogger.h 

/ *------ -------- -- ------------ - - -- ---- ----+ 
TLOGGER.H 

Spe cif i c a t ion of dat a stru ct ure s 
a nd na mes use d i n t he t hr e e pr og r ams 
o f t he Exec t u torial . 
D. T . McClel l an f o r Ami ga Wo r l d. J a n . 87 
Ru nn i ng I n s t r uct i on s at End . 

+----------- -- -- ------ ----- ----- ------ - --* / 
#in c lud e " exec/ty pe s. h" 
#i nc lu de " ex e c /e xec .h" 

/*- -- ----- + I Defi nes I 
+- ----- - -*/ 
#defi ne TLOG PORT NAME"TLOG. PORT" 

I* Name of tl ogg er' s po rt, fo r ot he r */ 
I* pr og r a ms to send mess a ge s t o . *I 

#d e f i ne TLOG QUI T MSG" qu i t " 
/* Me siag e to ente r t o keyms g t o *I 
I* c au se i t a nd tlo gge r to sto p . */ 

#de f i ne TLOG QUI T LEN4 
/* Le ngth of TLOG QUIT MSG. * / 

#de f in e TLOG_ FI LE_ NAME"t lo g . f ile " 
I* Fi le log messag e s wil l be wr it ten t o * / 

#defin e MAX_MSG_TEXTBO 



I* Maximum length of text part of messa ge . */ 

/*- ---------------+ I Data St ru c tures I 
+---- --- ---------*/ 
str uct TlogMsg { 

l; 

I* Message format us e d by tlogger & ca ller s*/ 
struct Message msghead; /* Stan dar d head e r. */ char text[MAX MSG TEXT) ; 

I* Buffer s pace for text of message . */ I* Actual le ngth of tex t is in */ 
/* msghead.mn Lengt h; usua lly will */ 
/* be le ss than MAX_MSG_TEXT. */ 

/*-- -- ----- --------------+ I Commonly used Routines I 
+---------- -- -----------*/ 
str uct Ta sk *FindTask() ; 
struct MsgPort *CreatePort(); 
struc t MsgPo rt *FindPort() ; 
st ru ct TlogM sg *Wai tP ort() ; I* Fib a little . It retur ns a ptr */ I* to a generalized message ; it */ I* only ca r es about th e fir st few bytes . */ struct TlogMsg *GetMsg() ; I* Same " type " fib as for WaitPort . */ 

APTR AllocMem(); 

/*--------- ---------------------- ------------- -------Run ning Instructions fo r tlogger , joymsg , and keymsg: 

I ) These p r og r ams are meant to be run from t he CLI ; not Intuition. 
2) Have a joystick with a fire button at t ached 

to t he r ight ( r ear) joystic k port . 
3) CD to a directory on a disk it is ok t o write on; for now let ' s assume that is DFI: and tlogger , 

keymsg, a nd joymsg are on DFI: as well. 
4) Iss ue the f ollow in g command s to t he CLI (comma nd s type d i n UPPERCASE, my notes about other things 

to do will be i n lowercase) . The se will cause 
t l ogger an d joymsg to become " backgro und" tasks , and keymsg to be the foregrou nd task interacting 
with yo u via the co nsole . 

CD DFI: 
RUN TLOGGER 
RUN JOYMSG 

(hit the joystick button on ce or twice before keymsg) 
KEYMSG 

5) Now type i n tex t at th e keymsg " Next Message> " 
prompts, hitting a carriage retur n at the end of each message. After 45 seco nds or so of not 
hitting the joys tic k bu tton , d epress a nd release 
it four or five times. After five tota l presses 
of the button , joymsg will exit (invisibly to 
yo u ) . Type so me more text in at keymsg pr omp ts. When ready t o qu it , type the word " quit " at o ne 
prompt (as the fi r st and only four letters of 
tha t l i ne) . keymsg a nd tlogger will go away . 

6) TYPE TLOG. FI LE 
Th i s file co n tains the text of messages send to 
t l ogger . Look at t he interspersing of ones send 
f r om keymsg and from joymsg ; l ook fo r th e butto n-up , 
button-down , an d timeout messages f r om joymsg (it will send a timeo ut message t o t log ger after 30 
seco nd s of inactive joystick buttons) . 

7) Modify t he prog ram s as you wa n t ; be caref ul ! *I 

---------------------------------------· 

Pruit][ Priend 
The Amiga utility which reads and writes Apple II 
Dos 3.3 and Prodos disks. Nov you can bring those 
text files home to t.he Amiga. 

• Transfer files t.o or from the Apple II 
• Copy Apple II disks in 30 seconds 
• Format Dos 3.3 or Prodos disks 
• Cat.1101 or display files on screen 
• Use Dos 3.3 or Prodos file m1n1gement comm1nds 
• Requires the Amig1 5 1/4 inch Disk Drive 

Fruit][Friend $ 49.95 
Amiga 5 1/4 inch drive * 199.95 

Mister Card/ Vis,/ C.O.D. 

Top Disk Software 
7451-1 Timberv1ll Rd. 
Saugerties, NY 12477 

(914)246-6401 

Quantity discounts 1veil1ble - Dealer inquiries invited 

AMlOA is I trademark of Commodore Business Machines Inc. 
APPLB is , trademark of Apple Computer Inc. 
Circle 380 on Reader Service card . 

AC/FORTRAN™ 
Mainframe quality, full fearure ANSI FORTRAN 77 
compiler includes: Debugger, Linker, Libraiy Manager, 
Runtime Libr<1iy, IEEE math, and C interface. Suppons 
Complex numbers, Virtual amt)S, Overlays and 
Linking. Not copy protected. $295. 
Version for CSA 68o20/ 6888 I Turbo board also available $495. 

AC/BASIC™ 
From the authors of Miaoft BMIC compiler for.Macintosh, 
comes AC/ BASIC for the Amiga. Companion compiler to the 
Amiga BMIC interpreter: has more fean1res and includes 
BLOCK IF, OOE statement, and STATIC keyword extensions 
and executes up to 50x faster. AC/ BASIC is the new BASIC 
reference for MC68000 hased personal computers. Not copy 
protected. $295. 

ab§eeaft [ii] :!C IEJ 
Scientific/ Engineering Software Telephone orders welcome 
4268 N. Woodward, Royal Oak, Ml 48072/ (313) 549-7111 
Am1i:;1 tr.1<lent1rk of fomm,.ton· Mui:;, ~hcm,on tr.1dcnttrk d M1cru,olt Q>rp 

Circ le 351 on Reader Service card . 
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from p. 14 

CU type: 

CO PY DFO: TO DFl: ALL 

Thi s reorg anizes th e file layout and im-
prove s the dir ectory access time s noticeably. 

Noah Shennan 
O lymp ia, WA 

Changing Disks with One Driv e 
Wh en using Ami gaDOS and on ly one 

drive , thing s don 't always work the way you 
mig ht want them to. Especia lly when you 
have to rep lace the Workb ench di sk in the 
dri ve to load the comm and . So me 
Am igaDOS comm and s execute imm ed iately 
once the y ar e loaded , not giving you the 
cha nce to put the non-Wor kbe nch di sk you 
wanted to work on back in the driv e. Us ing 
the CD command do esn' t work beca use, 
once loa ded from the Workb ench d isk, it is 
executed in stant! y. 

I found a way aro und thi s that people 
may no t have d iscovered. When issuing one 
of those in sta nt exec uti o n command s, l ju st 
add a space and ques tio n mar k be fore 
pr essing return, which ,·esult s in the 

Ami gaDOS version of on-lin e help. Thi s 
will give you the symax and form at of a ny 
Am igaDOS command (a ni ce thing to re-
member for beginn ers) and also loads the 
com mand into memo ry befo re execut ing. 
Thi s techniqu e works with any of the 
Am igaDOS comm a nd s even if they do n't 
hav e parameters , like the INFO command. 
Ju st type INFO ? and after the disk swap the 
me ssage none: will ap pea r. Rep lace the d isk 
you want in fo on and pr ess return. 

I hope this makes th ings a b it eas ier fo1· 
all of those other single-dri vers like me. 

Shawn Switenky 
Pr ince Alben , Saska tchewan , Canada 

Startup-Sequences 

Startup Speedup 
l wou ld like to share a nift y little tri ck 

that will speed the Startup -sequ en ce on your 
Workb ench di sks. Most sta rtup- sequ ences 
conta in a numb er of ECHO statements that 
di sp lay bit s o f in formation and instru ct ions. 
Each tim e the ECHO stat e ment is encoun-
te red, it must be load ed from di sk. Thi s 

* SPECIAL* 
Amiga Computer. Monitor , 
256K Expansi on Module 

and 3.5 Externa l Drive 

$1,369° 0 
SPECIAL AMIGA SYSTEM 

slows down executi on time significam ly. 
The sta tement ADDBUFFERS DFO: 15 as 
the first stat em ent in your start up-sequence 
will eliminate thi s slowdow n. Th e statement 
crea tes a sort of mini-RAM di sk that sto res 
the last d isk access (or as mu ch of it as will 
fit) for in stant recal l. You don't want to allo-
cate too much RAM because once alloca ted, 
the re is no way (that I know of) to ge t the 
RAM back. You can use this tr ick to allocate 
RAM storage for any dri ve by chang ing 
drive numb ers in the ADDBUF FERS com-
ma nd. Ho wever , thi s com mand is o nly ava il-
able under Ami gaDO S 1.2. 

I have also found that a foa m p lace mat 
from the di nn e r tabl e makes an exce llen t 
and inexpe nsive mou se pad. 

R.D. Thomas 
Milling ton , TN 

Date /T ime Startup 
l found a way to en ter the dat e an d t ime 

witho ut having to firs t go into the Pr efe r-
ences sec tion. I edited the Startu p-seque nce 
using ED. Change the startup ·seque nce to 
includ e the following lines 

ECHO" " 
ECHO "DEFAULT DAT E:" ; show last 

For Your Best 
Buys in 

.. Hardware and 
Software. 

$999° 0 AMIGA products at your finger tips 
SOFTWARE 

ACTIVISION 
Mea n 18 • • • • . . . • 29.96 
B<.,rrow ed Time • , . • • 30 .34 
Mindshado w • • • • • • 30.34 
M us,c Studio • • • • • • 36.25 
Linte Compu ter 

People . • • • • • • • 39.95 
Shangha , • • • • • • • • 35.59 
Hac ker II • • • • • • • • 39.95 

AEGIS 
Aeg is An ima tor I 

Images • • • • • • . 1 89.00 
Aegis Dra w • • • • • . 1 124 .00 
Aeg is Images • • . • • • 54.00 
Ae g,s Impact • • • • • 1129.00 
Aeg is Dra w Plus •• • •. • Call 

COMMODORE AMIGA SOFTWARE 
A m,ga Assembler • • • 76.25 
M md wa lker • • • • • • • 39 .95 
Aztec C Compi ler • • 1 119.95 
Te:ittcra tt • . • • • • • • 79. 95 

MIND SCAP E 
Bra taccus . • • . • • • 33.75 
De1a VU • . • • • • • • 33.75 
Ha lley ProJecl • • • • • 30.34 
Keyt>OarCI Cadet • • • • 26.96 
Rac ier ••• •• , • • ' 30.34 

JUKI 551 O 
PRINTER 

with color kit 

$439 

SPECIALS OF THE MONTH 

Maxwell 
DISKETTES 
MF2 -DD S18 
MD2-DD S10 
MD2-HD S20 

Xebec 20MB 
HARD DISK 

9720 H 

$850 
PRINTERS 
Epson 

• Color Printer s • 
Special 

ACCESSORIES 

Xerox 
Panasonic 

Defende r ol !he 
Crown . . . . . . . 

Perfec t Score SA. T 
MI CROSYSTEMS SW 
Analyze •••••••• 
BBS -PC . . . . . . . 
Onhne ........ 

Oki data 
Juki 

. 39.95 
Organize 
Scribble 

M odems 
Cab les 
Hard Drives 
Mo nitors 

.. ..... . 69.00 . . ..... • 69.00 . 53.00 ELECTRONIC ARTS 
Adv Cons uu c11on K,1 • 28.50 

' 67.46 Archon .. . . .... • 28.50 
' 69.00 An,c Fox ....... ' 28.50 
' 47.21 Marble M adness ••• • 35.00 

Memor y 
Disk Holders 
Mor e ! More! 
Mor e ! Mor e! 

Deluxe Musi c 
Cons Set •• ••• 

M etascnbe •• • ••. 
Oelu,c e Pa in! II •• .• 
Deluxe Punt ••• • • 
Fmanc,al Cookbook 
Golden Oldies 

• 79.95 
• 68.00 
1119.95 
' 63.00 
• 35.63 
t 24.94 

CALL FOR PRICES ON ITEM S NOT LISTED 

Maiucomm • . . • • • • 34.63 
Max1desk • • • • • • • • 49.88 
Maxoplan • • • • • • • '106 .63 
D.J & L. Bord 

One On One • • • • • 28.50 
Seven C1t1es • • • • • • 28.50 
Skyfox . • • • • • • • • 28.50 
Ult,ma Ill • • • • • • • • 48.50 
Retu rn to Atlan t is ••• • •• Call 
Ins tan t Mu sic • • • • • • 39.95 
Deluxe Pai nt Art • • • • • Call 

VIP TECHNOLOGY 
VIP P rofess iona l • •• ' 13 4.00 

LATT ICE 
Tex t Ut1hties • • • • • • 56 .25 

JMH 
Ta lking Colonng 

Book . . . . • • • . • 21.25 
CO MPUME D 

M irro r • • • • • • • • • • 34 .00 
DISC OVERY SOFT WAR E 
Grabbill. • • . • • • • • 23.95 
Discovery M ath • • • • 31 .95 
Maurauder II • • • • • • 35.00 
New Tee Colo r1ng 

Book • • • .•••• • 16.00 
Spelling • • • • • • • • 31.95 

1-800-423-7347 -VIS4" -AMIGA 11 a trademark o l Com mod ore ,Amiga Inc . 

STAR FLITE* 
Telemarketing .ffi P. 0. Box 685 

Nitro. WV 25143 
PricH 1ublect to change 

Circle 327 on Reader Service card. 



Startup dat e 
DATE 
ECHO "" 
ECHO "SET THE DATE AND TIME." 
ECHO " DD-MMM-YY HH:MM " 
ECHO "" 
FAJLAT 21 
DATE ? 
IF FAIL 
ECHO" " 

; error trap 

ECHO "PLEASE TRY AGAJN." 
ECHO "USE SPACE TO SEPARATE 

DATE AND TIME." 
ECHO" " 
DATE ? 
ENDIF 
DATE 
DATE TO SYS:S/LAST -S TARTUP- DATE 

; wi-ite a file 
ECHO"" 

Having the startup scr ipt ,·equ est the date is 
an idea that has been aro und for a while , 
but this little sequence is unique in that it 
write s. As AmigaDOS boots up, it gets the 
date of the newest files on the Workbench 
di sk. Writing a file when the clo ck is set 
dui-ing Startup ensures that the next time 
the date is se t, it will be se t no earli er tha n 
the last time you used the computer. The 

B.E.S.T. 
IS -
THE 

file is wriue n to the "s" dire ctory. That it is 
named "Last-Startup-Date", eve n that it ac-
tually contains the date, mak es no diffe, ·-
ence; these are mer ely co incidences of 
co nvenie nce. 

One ben efit of thi s stanup is that you 
never have to type out the compl ete da te 
unle ss you sham elessly ignore your Amiga 
for more than a week. The Dat e function 
recog nizes day names as well as dates, and 
assum es that if you e nt er "Mo nd ay", you 
mean the next Monda y. Thu s, if you last 
booted on Frida y.J anuary 31, 1986, and you 
re spond "23: 12 Monda y" to the date 
prompt, it is just as good as typing 
"23: 12:00 03-mar-86", and somewhat eas ier. 
If you reboo t during the da y.j ust type the 
curr e nt tim e. As an as ide, Date a lso ,·ecog-
nizes "today", "yesterda y", and " tom or row". 

Date/Time Sans Prompts 

Marcus Brooks 
Aust in , TX 

Man y AmigaDOS command s generate 
the ir own pr ompt s when they expec t input. 
For examp le, the DATE ? comm and causes 
the prompt T IME,DATE,TO = VER/K to ap -
pea r on the scree n. You ca n suppr ess the 
comm and prompt by using the redir ection 

ope rato r > and the NIL device. Thu s 
DATE >NIL: ? will send the prompt into 
computer never-n ever land without generat-
ing an y erro r conditi ons. Ju st be sure to 
place the red ir ecti on operator befo re the 
paramete,· requ ester ?. 

Startup RAM DOS 

Roger Le Vine 
Highland Park, IL 

If you use the CU a gr ea t deal and have 
only one di sk drive, you can edi t the Start-
up-sequ e nce to automatically create a RAM 
DOS for you and then leave you in the CLI 
without callin g Work bench . 

First, make a backup copy of your Workbench 
disk!!! Thi s will enab le you tO start ove r in 
the event of a mishap. From the CLI 
prompt, type ED S/STARTUP-SEQUENCE. 
Thi s will call up the editor program where 
you ma y then change the Startup sequ e nce. 
You ca n use the arro w keys to move around 
in the text; the CTRL and B keys let you 
delet e line s. The ECHO command simp ly 
prints text on the screen so you can custom -
ize your Startup scree n to read a nythin g 
you want. (For mor e inform ation about the 
ED, sec "Us ing the Amiga Editor" in the 
Mayljun e 1986 issue of AmigaWorld.) Change ..,... 

B.E.S.T. BUSINESS MANAGEMENT 
Developed on and for the Amiga ... 
• is useable, reliable, professiona l quality soft-

ware, designed to let you conduct your business, 
your way. 

• is a truly integrated program, incorporating both 
Accounting and Business Functions. B.E.S.T. BUSINESS 
MANAGEMENT includes Order Processing, Inventory 
and Services Management , Accounts Receivable, 
Accounts Payable and General Ledger. 

• is an easy to use, menu driven program , supported 
with an understandabl e, illustrated , 38 0 page manu al 
and knowledgeable customer support. 

COMPETITION See your Amiga deal er for information, or call 

B E S T. Business Electronics 
t t t t Software & Technology, Inc. 

P.O. Box 230519 I Tigard, Oregon 97224 I (503) 684 -6655 
1-800- 368-BEST 
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the start up -sequence to inclu de the fo llow· 
ing lines : 

MAKEDIR RAM:C 
CO PY C RAM:C 
ASSIGN C: RAM:C 
CD RAM: 

De lete th e last two lin es of the startup ·se-
qu ence (LoadWB and endcli > nil ) if you do 
no t want to ent er Workbench after creat ing 
the RAM DOS. Wh en eve ryth ing loo ks th e 
way you wan t it to, press the ESC key, th en 
the X key, and then press Return . This will 
save your chang es to the di sk, re p lacing the 
ori gin al startup-seq uence with your new ver · 
sion. (This is why you only want to try th is 
on a backup co py o f Workbench .) If you 
hopeles sly mess thin gs up , pr ess the ESC 
ke y then the Q key to ex it the ED withou t 
savin g changes. 

Now, whe n you warm or cold start your 
Amiga , the RAM DOS will automat ically be 
created for you. For switchin g bac k and 
fo rth between di sk "d ri ves" (DFO: and th e 
new RAM:), use the CD (change direc tory) 
com mand . For exam ple, CD DFO: to get 
back to DFO: or CD RAM: to make th e RAM 
disk th e defau lt dire ctory. 

Steve Worcester 
Buena Park , CA 

Startup INFO 
He re is a way to use th e INFO command 

in you r Sta rtup -sequence to disp lay, at sta rt · 
up, information abo ut sto rage space on 
your mounted di sks. Add these lines to 
your Start up -sequ ence: 

INFO 
WAIT 5 

Th e WAIT 5 lin e simpl y has th e Amiga 
pause five seco nd s after disp lay ing the in · 
forma tion before going on with th e rest o f 
the stan up -sequence; you ca n adjust the 
value to change th e de lay. This is quicker 
th an having to open a CU wind ow after 
loa ding Wo rkbe nch. 

Auto CU Window 

Steve Ehrh art 
Wahiaw a, H I 

I am a fifte en-year-old stud ent living on 
Long Isla nd and I ha ve a tip th at might be 
use ful for peo ple who like to use both th e 
CLI and Workbench . Fir st, make a copy of 
your Workbe nch as a pre caution . From the 
CLI p ro mpt type: 

ED S/STARTUP-SEQUENCE 

then m ove the cur sor down a nd add th e fol-

Get down to some seriou s fun with Amiga~ and carry on a conversation 
your computer. He loves to show off his special slcills: voice synthesis, ou 
ing graphic s, animation, sound, mouse and menus . He' ll challenge you to four 
logic games of increasing difficulty : Memory Test , Battle of Numbers, Pegboard 
and Checkers . The Checkers program is full-featured and includes: · 

• Human or computer opponent 
• Eight levels of play against the computer 
• Replay a game and exit replay to 

continue play 
• Take back any or all moves 

• Set up special starting position 
• Save and recall games from · 
• List game to printer 
• Menu and function key driven 
• Mouse or keyboard moves 

But this is just the beginning ! All the source code is provided - more than 4, 
lines of Amiga Basic and nearly I ,OOO lines of C. The documentation explains 
how everything works and , along with the program listings , will lead you from 
simple Basic routines to advanced programming techniques such as: 

• Organizing a large-scal e program • Calling libraries and your own 
• Debugging and error trapping routines from Basic 
• Building a user interface • Artificial intelligen ce techniques 

Please rush me Conversation With A Computer with Amiga Basic source code . 
Enclosed please find a check for $34 .50 plus $2.50 postage and handling. (Cali.for· 
nians please add $2 .00 sales tax .) Requires 512K. Dealer inquirie s invited. I under· 
stand my program will be shipped by first class mail within 24 hours. 

• Amiga is a tradmuvt DJ ~I" 

NAME--- - ------ --- - ------- - ---
ADDRESS _____ ___ _ __ _ __ __________ 

CITY _____ __ ___ _ STATE_ __ ZIP _________ _ 

lowin g line jus t before the last lin e (whi ch 
reads E DCLI >N IL:): 

EWCLI CON:540/150/100/50/C LI 

Press the escape key, then the X key and 
return to save your modified stan up -sc· 
quence. (If you m ess thing s up hopelessly , 
press Q instead of X to bail ou t of the ed it· 
in g withou t sav ing you r changes.) 

Thi s co mmand o pens a new CLI as a con· 
so le wind ow, which means that you must 
give the X a nd Y coo rdin ates, the width an d 
heig ht of the window, and a title. The first 
two numbers in my line above (540 and 
150) arc the X and Y coordina tes, which de-
tenn in e the p laceme nt of th e window (in 
this case th e lower r igh t of the scree n). The 
next two numbers (100 and 50) are th e 
wid th a nd height of the window; th e last 
part (CU) is the na me th at you want to ap· 
pear on the title bar o f the new window. 
The Workbench scree n is in the 640 x 200· 
pix e l mode, so conside r thi s if you want to 
change th e location o f the window; note 
tha t, in my example, 540 + 100 = 640 (screen 
pixel wid th ), and 150 + 50 = 200 (screen 
pixe l heig h t). 

O nce you have altered the sta rtu p·se· 
quence and reb ooted, you will be in Work· 
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bench , but a small CLI window will be 
automatically o pe ned in th e lower r ight o f 
the scree n. The advantage of thi s meth od is 
that you don't h ave to have qui ck finge rs 
fo r a CTRL -D, or lots o f patie nce for open · 
ing dr awers and wind ows to get to a CU . 
And whe n you want to go bac k to Wo1·k· 
ben ch from the CLI, you don 't have to type 
WADWB retu rn ENDCLI as you wou ld 
with o th er vari at io ns of Startup-sequences. 

Advanced CLI 

Alternate Charact er Sets 

Mi chael R11bi110 
Co mm ack, NY 

Alm ost eve1·y p erson who has played 
aro und with the CU has seen th e altern ate 
charac ter se t. You h it the wrong key or tr y 
somet hin g new a nd ... BOOM! These fu nn y 
look ing char ac ters appear instead o f the 
normal chara cte r set. While foo lin g around 
the ot her day , I d iscove red two very useful 
keyst roke s: CT RL O (th e lett er "O," not the 
number zero) will turn on th e normal char -
acte r set and CT RL will turn o n the a lter · 
nate character set. So, if you do some thin g 

funn y and see the altern ate charac ter set 
fillin g your scree n , hit CT RL O a nd you 
will be ba ck in busine ss. 

Custom CLI Modes 

joh11 D. Hamilto11 
Fresno, CA 

From the CU you can enable the \·ariou s 
text modes with a few sho rt keys tro kes. The 
sequ e nce is sim p ly: 

ESC[n I ;112;n3m 

where ESC is the escape key, 11 l is a num · 
ber for style, n2 is a number for foreground 
colo r, 113 is a number for backg ro und co lor , 
and m is the seq u ence termin ato r. The fol· 
lowing is a list o f valu es you can use, but be 
aware that if the co lo rs have been changed 
th ro ugh Preferences , the se n um bers will 
give diff ere nt res ults . 

STYLE 
0 
1 
3 
4 
7 

Plain Text 
Bold Face 
It alic 
Under line 
l nve1·se 

FOREGROUND 
30 Defau lt 
3 1 = White 

32 = Binar y comp le ment color (black 
for th e Workben ch defa ult co lors) 

33 = Red 
BACKGRO UN D 

40 Default 
41 Whit e 
42 Binary com ple ment co lor 
43 Red 

You ca n also combine styles by enterin g 
eac h style numb er separated b y a sem i-
co lon. For exampl e 

ESC[ I ;33;4 l m 

will give boldfa ce red o n whit e, and 

ESC[ I ;3;4;31 m 

will give boldfa ce underlin ed italic s in 
white. 

Some o f you will no tice tha t th ese are the 
sa me escape sequ ences used by th e 
printer.device. [The Technical Reference G11ide 
in this issue has a complete list of printer se· 
quences.] Since the CON: is trea ted prett y 
mu ch the same way as th e PRT:, some of 
the p1·int er sequ ences work on the screen as 
well as on paper. 

Aside from being ju st fun , there are some 
pra ctical uses for the se custom izing tech · ..,.. 

PRO VIDEO CGl 
Professional Character 
Generator Software for the Amiga 

r:'i 
I 

See your Amiga or Video Dealer or Contact 

by L=l 1 =J=D=K=l=MA=G=E=s~II 

Give your mouse 
something else to do ... 

While you get results! 

PVS Publishing ====================================== (503) 636-8611 
3800 Botticelli • Suite #40 • Lake Oswego • Oregon 97035 

Pro Video CGI is a trademark of JDK Images. AMIGA is a registered Trademark of Commodore· AMIGA, Inc. 
Circle 369 on Reader Service card . 



APDC SPECIAL DISKS 
• 001: Graphics and Games Choose 1his 

disk for a sampling of 1hc very bcs1 
of Amiga PD grnphics. games. fun! 

• 002: Amiga Learner This 1u1orial disk 
in1roduccs you 10 1he CLI. explains 
AmigaDOS commands. includes 
examples of programming 1he EXEC 
and in C. plus much more! 

• 005: Amiga Basic The bcs1 
of Amiga Basic PD programs. 

• 031: Amiga PD Artwork A superb 
collec1ion of IFF formal, Hold & 
Modify. and digi1ized images. 

GRAPHI CS and GAMES 
• 007: Mandelbrot Two graphics 

genera1ors plus cxcellenl samples. 
• 008: Assorted Games Our personal 

favori1e. Hours of absorbing fun. 
• 009: Graphics and Animations Stars 

and cubes dance before your eyes! 
• 011: Sounds Make Amiga talk. Hear 

Spock and Danh Vader inside Amiga. 
• 013: Interactive Graphics Catch the 

flying balls and draw the Mona Lisa. 

UTILITIES, PROGRAMMING 
• 017: Emacs Editors Curren! versions 

of GNUEmacs and MicroEmacs. 
• 018: General User Utilities All the 

bes1 useful PD u1ili1ies on one disk! 
• 021: Telecommunications TI1e bes1 

PD communica1ions programs 
with docs. Get on line now! 

• 025: Programming Languages 
PD versions of Forth and Lisp. 

r------ -- - --- -, I lndividual disk price: S9 per disk. I 
5 disk Special Offer: S29.95 I More than 5 disks: Add $5.99 per disk. I I Add S4 Postagc/lb .ndhng ($7 f0ft'1gn). Ca residents :tdd 7% 1.ax. I 

IOrder now and n.-ceivc a cornplimcntary d iskcncl ibr,11)' I 
ca.,;e! (Special Offer orders w11h Nonh Ame rican addrcs~ onl y!) 

:1# I# I# I# I# 1: 
Name I I Address. __ ___ _ _ ___ __ _ 

!City Sta1e _ _ ZIP ___ 1 
L...- £llp this ~;rnd stnd wuh chcx-k or monev order 10 : _J 

.'i111~7a 1P11Mic 'Domain (,m11cctio11 
l.&1111,h,lllm .. \,1. lln\ 117 lh 1~1li1. I ,I 11.&iWI 

Ci rcle 394 on Reader Service ca rd. 

JOO Special lm1e 1987 

nique s. Yo u ca n includ e these esca pe se· 
quences as pan of yo ur file comme n ts. l use 
them in commenting my director y nam es 
(which I like to keep as short as pos sibl e Lo 
avo ide extra typing ). When yo u list your 
files, you ca n m ake the o nes yo u chose 
sta nd out fr om th e ot h e rs. Fo r examp le: 

FILENOTEfilenam e COMMENT 
" thi s file is ESC[ 1 m IMPORTA NT! 
ESC[Om " 

prints the word IMPORTA NT in boldfa ce 
when listed. File nole is the DOS command 
to append comments to a file. Sin ce we' re 
enteri ng escape sequenc es and spaces in 
o ur co mmen t, we ne ed th e quote s. It is also 
important to change th e text ba ck to nor· 
mal a t the end with ESC[ Om or everything 
listed af ter that will have the same style a nd 
co l or . 

Jim Davis 
N iles, IL 

Custom Prompts and Echo es 
Both the PROMPT and ECHO commands 

found in the C d irecto r y ca n be modifi ed 
to issue so me of th e ANS I comm and chara c· 
te rs in o rd e r to chan ge the displa yed text 
both in co lor a nd style. By us in g the same 
tec hniques m entioned above, yo u can add 
color to th e 1> CLI prompt or anythi ng 
"echo ed" to th e scree n. 

To tell PROMPT or ECHO to accept th e 
codes, a template of co m ma nd s is used. 
T hi s templat e is: 

CS/style'Joreground; 
backgrounam 

CS I is Co ntrol Seq uence Int roducer, 
whi ch ca n be ESC [ or in hex lB 5B; fo r th e 
PROMPT and ECH O commands , it is *e. 
T h e style and co lor o ption s are listed 
above. The se co lors will be diff e rent if 
chang ed through Pr e feren ces . Th e m at the 
e nd is th e Co mm and sequen ce terminat or. 
Onc e the PROMPT and ECHO command s 
h ave been modified , they sta y that way until 
you ei ther change th em again or re·boot the 
sys tem. To mod ify th e prompt, try some· 
thing like: PROMPT "*e[3;33;4 lmAmi ga· 
World> *e[Om". You sho uld get an ita lic 
Amiga World> in red on a wh ite ba ckgro und 
prompt with ever ythin g yo u type after it in 
norma l wh it e o n defa ult b lu e. To mod ify 
th e EC HO co mmand, tr y so meth ing like: 
ECHO "*e [4;32 mH ello There *e [Om". You 
shou ld get th e underlined words "H e llo 
There " printed in bla ck. 

David Morga11 
Rob in a , Aus tralia 

Pattern Matching 
Am igaDOS does not have an expli cit 

wildcard strin g like the asterisk (*) in MS· 
DOS. H owevet· , a wildcard string can be im· 
p le me nt ed by us in g the patt e rn -ma tching 
pa ir #?. In Am igaDOS the ? is th e wildcard 
sym bol for a single cha racter, whil e th e # 
mean s ma tch the following pa tt ern multiple 
t im es. For example, the command: 

COPY DFO:SA MffEST.# ? TO DF l:SAM[ 

would co py all the files th at beg in with 
TEST. in the SA M directory on the disk in 
dri ve O to the SAM dire ctory on th e di sk in 
drive l. However, there is a subtl e differ · 
e nc e between #? and *. U nd e r MS-DOS , the 
per iod is a delim iter bet wee n th e file name 
and the suffix , b ut it is not used th e same 
wa y und e r AmigaDOS. So, in th e pr eviou s 
examp le, a ll files named TEST with a suffix 
wou ld be cop ied , but the file TEST itself 
wou ld not be cop ied , s ince it was not fol· 
lowed b y a period. 

Programming 

SAY from BASIC 

Sam Spear 
Fort Worth , TX 

If yo u wa nt to use the Sa y (vo ice) fun c· 
tio n , the bes t meth od is to sto re the spo ken 
text in a sequential data file crea ted with 
the bui lt-i n Ed fu nction or any wo rd pro ces · 
so r tha t a llows a n ASCII save . After the file 
is create d , add th e following lin es to yo ur 
Am iga Basic program: 

OPE fil e name FO R l'.'JPUT AS # I 
REM fil e nam e CREA TED USING ED 

WHILE NOT EOF (l ) 
LINE INPUT# l ,A$ 
SAY TRANSLATE$(A$) 
WEND 
CLOSE # l 

You ca,n listen to the spo ken text befo re 
placing it in your program by ope n ing a 
CU win dow and typing SAY -Xjile name. 

Karl Dittman 
Salem , MO 

Big BASIC Pro grams Loader 
Thi s t idb it has been aro und fo r aw hil e, 

bu t I havn't seen it in any of the m agaz in es 
yet. I'm sur e th at the re a re a lo t o f rea der s 
lik e m e who do most of th e ir progra mm ing 
in BASI C. Many were ex pectin g Wor kbe n ch 
1.2 to a llow m o re BASIC program space 
than th e 25K in 1.1, b ut that app arentl y 



didn't happen. I, for one, cou ldn 't wait. I 
have a program that uses almo st lOOK, 
which do esn 't fit in Amig a Basic unl ess you 
"t rick " it. If you have a program that will 
excee d 25K, fir st writ e a "loader" program 
that will increase the ava ilable space , and 
then "c hain" your main pr ogram. For exam· 
pie, the load er program that I use is: 

Clear,3000 
Clear,100000 

where 100000 bytes are made ava ilable 

CHAIN main program name 

Thi s ope ns the required memory and 
then "carr ies" it int o the main pr ogram. 

Amiga Basic Joysticks 

Russell Strong 
Richmond, TX 

While trying to use the joystick functions 
STICK and STRIG in Amiga Basic, I found 
some errors in the documentation (pp. 8· 
143 and 8-144). T he manua l states that re · 
turn values for the Y directi ons on both A 
and B j oyst icks are 1 for the "up" direction 
and - 1 for the "down" direction. Actuall y 
it is the other way aro un d. A return value 
of I mean s down and a return value of - I 
means up. The X direc tion fun ctions are 
described corre ctly in the manual. 

The STRIG function exp lan ation has two 
mistake s. First , the return value stated for 
"depr essed fir e butt on" is 1 when it shou ld 
be - 1. Second, the sub scr ipt s to acquire 
sta tus from B j oystick should read STRIG 
(2) and STRIG (3), not STRIG (0) and 
STRIG ( 1). 

This was aggravat ing to figure out , so I 
thought I would share this in formation with 
o thers who may want to use these function s 
in their own program s. 

Rob Fallier 
Vidalia, GA 

Clearing Keyboard Buffer in BASIC 
The ability to type ahead on the Amiga is 

usu ally a good thing to have , but it can sure 
mess up the 1NKEY$ statement in a BASIC 
pro gram. The following subroutin e will 
make sure no old, garbage keypresses are 
mistaken for a response. 

SUB CLEARKEYS STATIC 
FOR X= I TO 10 
r$=INKEY$ 
NEXTX 
ENDSUB 

To use, call it immediately before the IN-
KEY$ sta tement. Examp le: 

CALL CLEARKEYS 
WHILE INKEY$="": WEND 

Margaret Hettinger 
Lebanon Jun ctio n, KY 

Point Finding in Amiga Basic 
Here is a tidbit I wrote that is very usefu l 

to me as an Amiga Basic pr ogram mer. At 
time s I need to know the locatio n of spe · 
cific points on the screen. I allow my main 
program to draw object s on the screen, 
then STOP the program and run this little 
routine. Clicking the left -mouse button pro· 
duces the coor dinates. This way I can easil y 
find the ver tices o f any object on the 
scre e n. 

POINT FIND: 
IF MOUSE(O) = I THEN 

PRINT MOUSE( l ),MOUSE (2) 
END IF 
GOTO POINTFIND 

MOUSE(l ) returns the X coord inate and 
MOUSE(2) re turn s th e Y coo rd inate. 

C Compiler Printouts 

Jeff Kerschner 
Benvick , ME 

I was having difficult y comp ilin g a pro· 
gram in C whe n I thought how nice it 
would be to have a hard cop y of the corn· 
piler er ror s to di scuss with other progr am-
me rs. Th e command format for Manx 's 
Aztec C comp iler is: 

cc < - optio n> filename 

Thinking this chore wou ld be easy, I tri ed 
to red irect the co nsole output to the p ri nt er 
by typ ing: 

cc filename > prt: 

Howev er, the compi ler treated > prt: as a 
paramet er, since opt ions ca n appea r eith er 
before or after the name of the C source 
file that resulted in an error. Due to a qu irk 
of the system , prt : should precede compiler 
invocat io n so that: 

cc > prt: <- opt io n> filename 
will prope rly comp ile filename and red irect 
output to the pri nt er an d return output to 
the console 'after compilat ion is exec uted. 

Sam Spear 
Fort Worth, TX 

Long Variables in Aztec C 
Havin g troubl e gett ing you r Aztec C p ro -

gra ms to run corr ectly? Are you using Ji. 
bra ry functi o ns?The problem cou ld be with .,.. 

AMIGAWJ.l.il 
3lj" Disks (DS,DD)·SPECTRU~o ry Media 10/19. 95 
3lj" Disk s (DS,DD)·PLAIN LABEL IO/ Sl 7.95 25/ 542.2 5 
3~· Disks (SS,DD)·PLAIN LABEL® IO/ SI6. 50 25/ 537. 50 
3~ · DISK LABELS. T/ F·f / F (bul k 1000/ $40. 00) 100/ $8.95 
3~· Disk fllp t op file • Hold® 40+ disks Sll. 95 
5)," Dis ks (SS,OD)·PLAIN LABEL IO/ S6.40 25/ 513. 25 
si,· Disks (DD,DD)· PLAIN LABEL® 10/ S7. 50 25/ SIS.OO 
s-.• Disk fli to fi l e. Holds 60 d i sks Sll. 95 
MARAUDER 11 . Most oow,,rful copiet 101 AMICA $36.95 
OIABLO · Graphic mind chall enge game S29.9 5 
Gridiron!. Realistic football program $69.95 

DEALER INQUIRIES INVITED 
1 ga ys em overs - mouse . 

Amiga® Di sk Cover . 1010 or 1020 wit h LOGO $7.9 9 
Paper T/ f· F/F Whi te, 9~ x I I , 20l b . 1000/ $17. 95 
Paper T/ F ·f / F • Greenbar, 9~ x I I, 181 b 1000/ Sl 7. 99 
Index Car ds · T/ F· F/ F, 3 x 5 500/ S7 .9 5 
Rol odex Cards· T/ F·F/F, 2 1/6 x 4 500/SB.9 5 
Labe 1 s · T F ·F F. Address 1000 SS. 95 
S&H·S2 .50 US N.W. RUTH CO., AJIWS7 
S&H·S4.5 0 CN Visa 3100W . Chape1Ave. 
US S's only Maste r Cher ry Hill , HJ 08002 

(609) 667· 2526 

Send for f.lli CATALOG • All ava i l abl e AM!GA i tems . 
AUG of SJ (68 001 - · Ju st give us your membersh1 p 
number and deduct 10,: off of a ll purchases. 
Ailll!IlQ!! PROGRANHERS · Le t us take over the head aches of 
publ i shing your soft ware. We are looking for all Items 

• H ®" 

AUG 
AMIGA USERS' GROUP OF SJ (68000) 

Joi n th e lar gest users • group ded icate d t o th e Acliga. 
Receive our of f i cial newslett er . Evalu a tions on 
so ftw are and hardware , Advanced updat lngs , t echnic al 
in for mat Ion , Probl em-sol v ing, progr am exchange (over 50 
disks in our PO libr ary), Buying discoun t se rvic e , e tc . 
Send SIB.DO US for Members h ip to : 

AUG 
Box 3761 - Attn: Jay Forman 

Cherr y Hi 11 , HJ 08034 

(609 ) 667-2526 • Visa/ Mas t er · Add SI.00 
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BUTCHER 

Conversion & Processing 
of Amiga Pictures 

- Chan go Re9o luti on or Numbe r o t 
Bit-plane s in a Pictur e 

-Bar Chart of Coler Regi s ter Usage 
- Quickly Merge o r Bl end Pixel s o f 

One Coler into another Col er 
- Sort Colors by Number of Pixels 

Per Register or Colar Int ensity 
- Examine Individual Bit-p la ne s 
-Manually or Automatically Reduce 

Number of Color s in a Pict ur e 
- Gene r a l i zed Palette Contr ols 
- Chan ge Hold and Modif y to LO-RES 
- Change LO- RES to Hold and Hodi!y 
-I nclud es Screening, Edg e Mapping , 

Mosaic, Contrast Contr o l, 
Positive - Negative Rev er sa l s , 
Den s ity Slicing, and mor e 

-Gr ea t fo r Pict ures Pr oduced by 
Dig it i zer s and Pa i nt Pr og r ams 

- Easy to use , Menu-d r i ven commands 
- Req u i r es 512K RA.~ 

$37 + $2 shipping & h and lin g 
(VA. r ea ld e nt.s a d d 4 , 5% s ales ta ,c) 

EAGLE TREE SOFTWARE 
(i - -",- Hop~~~i1 ~

0
~/

6
~3860 

( (80 4 ) 452 - 0623 

Circle 391 on Reader Service card. 

FREE 1495 
A MIGA 

COLOR MONITOR 

t?:1 =~:it~ 
W1lh purchase of Comp uter 

# 1 AM/GA DEALER 
SPECIALIST IN 

HOME AND BUSINESS COMPUTERS 

612-938-3161 
821 Main Stree t. Hopkins . MN 
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Communications a nd Emulation 

• KERMIT - ASCII- XMODEM -
XMODEM/CRC 

• VT100/VT52JH19/ANS lff TY 
• Co_ncurrer:,t p rinting a nd captu re. 

Voice op tion. CB mode. Sc ript 
language . 20 funct ion keys. 

A· T A il I\ P L US 
Tektroni x 4010 /4014 Graphics 

Emulation 

• ALPHA/GRAPH /GIN & enhanced 
graphics POINT PLOT and IN-
CREMENTAL PLOT . 

• All vector line formats . Sc re e n 
s ize up to 700 by 440. 

• Four c hara cte r size s . Pr inte r su p-
port. Sto re scree ns in DPa int II 
or Aeg is Draw for ma t. All A-TALK 
feature s su ppo rted. 

A-TALK lists for $49. 95 . A-TALK P LUS 
lists for $99.95. Add $2 .00 s hipping ; 
CA reside nts ad d 6 .5% sa les ta x. 

Felsina Soft wa re 
3175 So uth Hoove r Street , #275 

Los Angeles , CA 900 07 
(2 13) 747-8498 

···•· •··••··••··• ••·•···•·········• ·· ··· ·· : :::::::::::::::: : :::::: : : : ::: : :: :: : :::: :: 
Circle 392 on Reader Service card. 

Hors d'oeuvres 
Unique applications, tips 

and stuff 
You may be using your Amiga at work. at home , 

or in lhe back sea t of your car . but somehow you'll 
be using it in a unique way. You will discover things 
thal will let you do someth ing faster. easier or more 
eleganlly . 

Am iga World would like lo sha re !hose shortcu 1s . 
ideas . things to avoid. things to try, etc .. with every-
one. and we' ll reward you with a co lorful. appetiz-
ing , official AmigaW ortd T-shirt. (Just remember to 
!ell us your size.) 

Send it in. no matter how outrage ous , cleve r. 
humorous or bizarre . We will read anything. but we 
won't return ii, so keep a copy for yourself. In cases 
of duplication , T-shirts are awarded on a first come, 
first serve basis. 

So. put on you r thinking be rets and rush those 
suggestio ns to : 

Hors d 'oeuvres 
AmigaWorld editor ial 
80 Elm Street 
Peterborough , NH 03458 

va r iab les o f th e type LONG . Aztec C d iffe rs 
fr o m La tti ce C in Lhat it 's inte ge rs a re not 
automati call y of type LONG. So wh e never 
you fill a paramet er to a libra1·y fun ctio n 
ca ll with a num be r (no t a vari able) , th e 
co m p iler assum es yo u want a SHORT. H ow· 
eve r th e lib ra ry fun cti on ma y be e xpec ting 
a LO G. Wh e n thi s oc cur s, yo u can eas ily 
cras h th e m achin e o r get u nexpec Led re · 
sull s . The so luti o n is to put a capilal L a fter 
a ny num be r yo u speci fy in a fu nclio n ca ll 
(whi ch fo 1·ces the numb e r to be of type 
LDNG), o r to m a ke a va ri a ble fo r th at pa · 
ram e te r and declare it to be of typ e LONG. 

For ex amp le, I had a hard Lime ge tti ng 
the Sc ro llRas te r funct io n to work unt il I re· 
a lized that I had no t d efin e d the pa ra me· 
te rs o f the fu nc t ion as type LO C: 

Sc rollRa ster (RP ort, 1,0, JO, IO, J00, 100 ); 
wo n ' t wo rk , but 

Sc ro llRa ster (RP ort,lL ,OL, lOL, lOL, 
I OOL, 1 OOL); will wo rk . 

Ch ec k the Intui tion Reference Manual o r 
t.he R OM Kemal Manual whe neve r yo u use a 
fun ct io n to see if your p aram e te rs are o f 
th e co rr ec t type.T hi s is a major reason why 
th ose Latti ce C sou rce fi les j ust d o n 't see m 
to wor k with Aztec C. 

Nicholas Barrowma n 
King ston , Ont a ri o, Ca nada 

Reading Joysticks in C 
For my lates t C la ngua ge proj ec t, I 

nee ded a way to read the jo ystick po r ts. Th e 
m a nual s prop ose a ve ry compli ca ted p roce-
dure , so I deve lope d my ow n . In m y rou· 
tin e, I ste p down into t.he machine and read 
th e h a rd war e reg iste rs d irectl y. Here is a 
sh o rt routin e tlrnt sho u ld run o n bo t.h Az te c 
and Latt ice co mpiler s: 

#define PORT 2 
sho rt *joy = Oxd ff008 + 2 * po rt.; 
ch ar *cia = Oxb fe OOI ; 
main () { 

fo r (;;) { 
if (*joy & 2) 

printf ("RIGHT .. . "); 
if (*jo y & 512) 

pr intf ("LEIT . .. "); 
if ((*joy >> I A *j oy) & I) 

p r in tf("DOWN . . . "); 
if ((*joy >> I A *jo y) & 25 6) 

printf ("U P . .. ") ; 
if (!(*c ia & 64 * PO RT)) 

printf (" FIRE !!!"); 
pri n tf("\ n"); 
} 

Martin Brenner 
Neu-Ulm , West Ge rm any • 



·![:]!The Pu 11 ~Down Menu -1r.l1DI 
NO SCAN LINES! TOP QUALITY-FAST 

SLIDES 
ANY IFF FILE PROCESSED DIRECTLY FROM YOUR DISK! 

2k resolution 35mm slides $9.30 each. Also digital color separations. 
Now accepting Visa/MC, minimum order $25.00. 

Call or write for our full service list: 
lmageSet-555 19th St., San Francisco , CA 94107 

(415) 626-8366 

"DISNEY" STYLE ANIMATION $295 
• Create 30 characters and scenes quickly and easily. 
• Includes shading in 4096 colors, background matting. 
• Real-time audition . 
• Animation vignettes complete overnight. 

Hash Enterprises 
14201 SE 16th Circle , Vancouver WA 98684 

(206) 256-8567 

l~MicroEd 
Educational Software K thru ADULT 

SEND FOR A LIST OF OUR 29 AMIGA PROGRAMS. ALL USE 
VOICE. MANY USE DIGITIZED PICTURES. 

MicroEd, Incorporated 
P.O. Box 24750 

Edina, MN 55424 

The Pull-Down Menu 

AMIGAWORLD'S New Pull-Down menu is a great 
opportunity for those with AMIGA products to reach 
over 70,000 Amiga owners. AmigaWorld is the only 
publication with a subscription card in the box with 
every Amiga computer , national newsstand distri-
bution by ICD Hearst, and single copy sales in com-
puter stores carrying the AMIGA as well as large 
bookstores such as B. Dalton and Walden Books. 
To reserve your Pull-Down Menu ad call Heather 
Paquette on the East Coast at 1-800-441-4403 or 
Brenda Billhimer on the West Coast at 1-415-328-
3471. We accept checks , money orders , MasterCard 
or VISA . 

THE DISK SPECIALISTS .:TI raJ rn 
SPECIAL OFFER !.U.! !.!I 

3.5" DSDD, Fujitsu , Bulk, Lifetime Guarantee 
• 50 Disks (1 carton), @ $1.15 per disk • 

Limit 2 cartons per customer. Write/Call for larger quantities, 
other product listings. 

MCP Associates , P.O. Box 6260, LIC, NY 11106 
(718) 956-9000 

HATE DUSTCOVERS? 
LOVE COVERUP OR MONEY BACK! 

COVERUP attaches with velcro. It flips out of the way while you work, 
but stays handy. COVERUP is made of non-static fabric. A set (mon-
itor, CPU, ext. dr ive) costs $25, order direct from: 

COVERUP (805) 487-1545 
3129 Lassen Street 
Oxnard, CA 93033 

Dealer Inquiry Welcome 

Tek 4105 and VT100 Emulation 
MiddleMan™ 

$59.95 
True VT100 emulation. Fully integrated into the Amiga multi-tasking 
environment. Text file transfer, macros, 7000 baud text DISPLAY rate, 
graphics character set, and more. Available since July 1986. 

MiddleMan II™ All lho features of MiddleMan~ plus Tek1ronics• 4105 color graphics 
terminal emulation. Available early Fall, 1987. Pre-release copies $149.95 available NOW for $129.95. 

1-800-6 BCP, Inc. In Alabama : (205) 881-1110 JE: D 
Benaiah Computer Products, Inc. P.O. Box 14502 Huntsville, AL 35815 

MEGAmiga 
O wait, 2 megab yte ram with own pow er suppl y 
and pass throu gh bus for $595 ppd. 

CALL (602) 622-1344 
API , 1620 N. Park Ave, Tuscon AZ 85719 

Deal er Inquir es Welcom e 

AMIGA T-SHIRI'S AND SWEATSHIRTS 
Quality white shirts silk screened with 
Amiga Lego in beautiful co/or. 
T-shirts: $12.00 Sweatshirts: $18.50 
In CA, ad d 6% tax. 

SEND CHECK OR MONEY ORDER TO: 
T's Me, P.O. Box 11746, Santa Ana , CA 92711 

t.Sts Shadow Lakit, S.nta Ana, CA 92i0 1 
Call (/ 1<) 63-

Du lc:r lnquirin lnvitNI 
Amig• is • cDCkmark or Com mod ore--Amig-a. Inc. 

P lcaM allow 3 to 6 
weeks for de livery 

PHOtlt' • USE YOUR PHOTOS ['".;t.;.] 
Slides or Orawfnga wi th your Amlga 

PROGRAMS, BUSINESS REPORTS, SCHOOL PAPERS and COMPUTER ART 
Images digitized and returned on disk, using standard IFF formal. Images cropped unless full 
frame specified. Satisfaction guarantaed. Send copies; we cannot be responsible for loss or 
damage of materials. One lmage-$ 15; up 10 four images-$ 18; up to seven images-$21 ; 

each additional image-$2 . Add $2 shipping/handling. (CA res. add 6% sales tax. Foreign add 
S4 US) Black and White digit izing Is available for the Commodore 641128 

Send check or money order 10: 
YORE PHOTO"' , Dept. D, PO Box 1269, 29 Palma, CA 922n 

(619) 367-3n9 
In a Hurry? Specily 'ZAPISHOT'. Up 10 seven Images will be digitized and in return Express 

Mail within 24 hours of our receip t (Monday-Friday only). Add S20 special postage and handling. 
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AmigaWorld is a member of Lhe CW Communica-
tions /Inc. group, Lhe world's large sL publisher of 
com pULer-related informaLi on. The group pub-
lishes over 80 compULer publicaLions in more than 
28 majo r countries. Fourteen million people read 
one or more of the group's publications each 
month. Members of lhe CWCI group contribute to 
the CW lntemati<mal News Service oITering lh e latest 
on domestic and international com puter news. 
Members of Lhe gro up include: ARGENTINA'S 
Computerworld/Argentina, PC Mundo; ASIA'S Com-
puterworld Hung Kung, Computerworld SE Asia; AUS-
TRALIA'S Computerworld Australia, Communications 
World, Amtralian PC World, Amtralian Macworld; AUS-
TRIA 'S Computerwelt Oesterreich; BRAZIL'S DataNews, 
PC Mmuio, Micro Mwuio; CHILE'S lnformatica, Com· 
putacitm Personal; DENMARK'S Computerworld Dan-
mark, PC World Danmark; FINLAND'S Tietouiikko, 
Mikro; FRANCE'S Le Montie lnformatique, Distrib-
11tiq11e, 111/oPC, Le Monde Des Telecoms; GREECE'S Mi-
cro and Computer Age; HUNGARY 'S Computerworldl 
SZT, Mikrouilag, Ttuiomany; INDIA'S Dataquest; IS· 
RAEL'S People &Computers Weekly, People &Computers 
Monthly; ITALY'S Computerworld ltalia;JAP AN'S Com-
puterworld Japa11; MEXICO'S Computerworld Mexico, 
ComJn1muruitJ; THE NETHERLANDS' Computerworld 
Netherlands, PC World Netherlnnds; NEW ZEALAND'S 
Comp11terworld New Zealand; NO RWAY'S Comp11ter-
world Norge, PC World Norge; PEOPLE'S REPUBLIC 
OF CH INA'S Chi11a Computerworld, China Computer-
wor/d Monthly; SAUDI ARABIA'S Arabian Computer 
News; SOUTH KOREA'S Computerworld Korea, PC 
World Korea; SPAIN'S Computerworld Espana, 
Commodore World, PC World Espana, Comunicaciones 
World, 111/ormatica lndustri a; SWEDEN'S 
ComputerSweden, Mikrodatom, PC World; SWITZER-
LAND'S Computerworld Schweiz; UNITED KJNG-
DOM'S Computer News, DEC Today, !CL Today, PC 
Business World, Lotus UK; UN ITED STATES' 
AmigaWorld, Boston Computer News, CD-ROM Review, 
Computerworld, Computers in Science, Digital News, Fed-
eral Computer Week, 80 Micro, FOCUS PublicatioPlS, 
i11Cider, h,JoWorld, Mac World, Micro Marketworld, Net-
work World, PC World, Portable Comjntter Review, Pub-
l is h!, PC Resource, RUN; VENEZUELA'S 
Computerworld Venezuela; WEST GERi\1ANY'S Com-
p11terwoche, PC Welt, Ru11, lnformati011 Management, PC 
Woe he. 

Manuscrip ts: Cont ribution s in lhe form of manu· 
scripts wilh drawings and/or photographs are wel-
come and will be co n sidere d for possible 
publication. AmigaWorld assumes no responsibilit y 
for loss or damage to any material. Please enclose 
a self-addressed, stamped envelope wilh each sub· 
miss ion. Payme nt for the use of an y un so licited 
material will be made upon acceptance. All contri-
bu Lions an d editorial correspo ndenc e (typed and 
double-spaced , please ) shou ld be direcLed to 
Amiga\i0rld Editorial Office s, 80 Elm Street, PeLer-
borough. NH 03458; telephone: 603-924-9471. Ad-
vert i sing Inquiries shou ld be directed t o 
Advertising Offices , CW Communi caLions/Pete r-
borough, Inc., 80 Elm Street, PeLerborough, NH 
03458; telep hone: 800-44 1-4403. Subscrip tio n p rob -
lems or ad dress changes: Call 1-800-227-5782 or 
wr ite to AmigaWorld, Subscript io n Dep art ment , PO 
Box 868, Farmingdale, NY I 1737. Problems with 
advert isers: Send a descripti on o f the problem and 
your current addr ess to: AmigaWorld, 80 Elm Streel, 
PeLerborough, NH 03458, ATTN .: Cynde Garrell 
Customer Service Manager, or call 1-800-44 1-4403. 
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341 ACDA, 79 
351 AbSoft, 95 
314 Activision, 7 

AmigaWorld Expo, 6 
388 ASDG, Inc., 92 
389 Ameristar Technologies, 88 
394 Amiga Public Domain Connection, 

100 
306 Anakin Research, 19 
386 Applegren Computer Systems, 93 
328 BEST, Inc., 97 
300 Byte By Byte, CIV 
301 C Ltd., 2 
395 Cardinal Software, 101 
376 Central Coast Software, 91 
385 Complete Data Automation , 92 
340 Computer Best, 81 
316 Computer Mail Order, 32 
381 Computer Specialties. 94 
365 Computer Systems Associates. 4 
354 Creative Microsystems, 86 
375 Designtech Business Systems, 8 
304 Discovery Software, 11 
391 Eagle Tree Software. 102 
392 Felsina Software. 102 
320 Go AMIGO, 42, 43 
310 Gold Disk. CII 
383 I.S.M., Inc., 90 
360 Jenday Software, 98 
305 Lattice, Inc., 15 
390 M.W. Ruth Company , 101 
319 Manx, 22 
387 Megatronics. 93 
321 Meridian Software, 33 
303 Micro Illusion, CIII 
325 MicroBotics, 73 
309 Microcomputer Services, 71 
313 MicroSearch , 48 
322 Micro-Systems Software, 31 
312 New Horizons Software, 21 
317 Newtek , 25 
335 Newtek , 27 
324 Nimbus Corp .. 37 
318 Oxxi, 29 
369 PVS Publishing, 99 

Reader 
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Number 

370 Skyles Electric Works, 40 
382 Soft Circuits Inc., 90 
329 Software Digest. 89 
326 Software Shop, 87 
393 Specialist In, 102 
327 Star Flite Telemarketing, 96 
380 Top Disk Software. 95 
302 Taurus lmpex, Ltd ., 1 
350 The Other Guys, 91 
333 True Basic Inc .. 66 
323 Unison World, 39 
308 Word Perfect Corp.. 9 
315 Xebec, 5 

Xerox, 13 

* This advertiser pr efers Lo be 
contacted dir ectly 

This index is provided as an 
addiLional serv ice. The publishe r 
does not assume liabiliLy for erro rs 
or omissions. 
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AM/GA TO RECEIVE MORE INFORMATION -
TEAR CIRCLE ORDER 

out the perlorated card. the numbers on the card a one year subscrii:oor, to Please print or type your that correspond to the AmigaWor1d by cirding 500 name and address where reader service numbers on on the card. 
indicated. the advertisements that 

Interest you. 

READER SERVICE 

AmigaWorld 

MAIL 
the card with your check, 

money order or U.S. 
currency to: 
AmigaWor1d 

Reader Service Dept. 
P.O. Box 363 

Dalton, MA 01227 
Or, Y9(J may request 

bifting. 

ATTN: Reader Service Dept. 
P.O. Box 363 
Dalton, MA 01227 

AmigaWorld 
ATTN: Reader Service Dept. 
P.O. Box 363 
Dalton, MA 01227 

LOOK FOR 
your subscrip(ion in 10 to 

12 weeks. 

REMEMBER 
to put the proper postage 

on the card. 

PLACE 
STAMP 
HERE 

PLACE 
STAMP 
HERE 



CHARTER 
OFFER 

Enter my one year subscription (6 issues) to 
AmigaWorld for the low charter subscription 
price of$14.97. Money back guarantee: Ifl'm 
not satisfied at any time I will receive a full refund. 

O Payment Enclosed 
O Bill Me 

Name 

Address 

City State Zip 
Please make check payable to tl mil,>t>llbrld. Canada & Mexico $17.97, I year only, US 
Funds drawn o n US Bank. Fore ign Surface $34.97, I year only, US Funds drawn on 
US Bank. Foreign Airmai l p lca.sc inquire. Please allow 6-8 wccu for delivery. Thi, 
offer i, for new rubscribcr> on l)1 

37
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II I I II 
BUSINESS REPLY MAIL 

Rrst Class Permit No. 73 f'elerborough NH 03458 

POSTAGE WILL BE PAID BY ADDRESSEE 

CW Communications/Peterborough 
AmigaWorld 
PO Box 868 
Farmingdale, NY 11737 
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NO POSTAGE 
NECESSARY 
IF MAILED 

IN THE 
UNITED 
STATES 



17408 Chatsworth St., Granada Hills, CA 91344, inside CA 818/360·3715 • outside CA 800/522·2041 • FAA 818/360-1464 



There's a slim difference 
between the ordinary and the 

extraordinary ... PAL JR. 

- - .. 

• I MByte fast expansion RAM at COOOOO 2 MByte 
RAM 
CARD 

• No wait states 
• 20 MByte hard disk drive 
• True OMA controller with SCSI option 
• Battery backed clock/calendar 
• Open Zarro expansion slot 
• Low profile, Amigo-beige case 
• User expandable to 9 MBytes RAM 
• Entire system auto -configures 
• Suggested retail price $1,495.00 

e High speed 
memory 
board 

• No wait 
states during access or refresh 

• Incorpora tes SIMM technology 
• User upgradable to 8 MBytes 

~, ,~ ... 
B'ITE b!:f B~Lf.~ 

Arboretum Plaza II 9442 Capitol of Texas Highway North Suite 150 Austin, TX 78759 (512) 343-4357 
Circle 300 on Reader Serv,ce card. 


